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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON 3KCIJIyaTalldh UM OO6CAyKMBaHUS OJHOPA3HOTO THUPUCTOPHOIO peryJsTopa
MOIIHOCTHU ¢ PyHKLMEH cCTabUIN3alMU, UMeHyeMoro aaJjiee no tekcry “TPM-1-C-A”, “peryasatop”
WM “YCTPOUCTBO”.

1. Ha3HauyeHUe

1.1 PerynsiTop npefHasHadeH JJis peryJMpOBaHUsA NepeMeHHOro HallpsKeHHS B CeTAX
220/380 B 50 I';, Ha aKTUBHOW W aKTUBHO-UHAYKTUBHOU( cos ¢ >0,2) Harpyske AByMs
MeTOoJaMHu:

A) $a30BbIM, TO eCTh U3BMEHEHUEM YTJIa 33/I€P>KKH OTIIMPAHUS CUJIOBBIX TUPUCTOPOB;

B) MeTon0M npomnycka Nepuo/ioB.

PerynaTtop Hesb3d HWCNOJNb30BaThb /I 3JEeKTPONUTAHUA NPUOOPOB, COZAEpKALUX
3JIeKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPUHTEpHI, TeJeBU30Pbl, TeJeKOMMYHHKAlMOHHOE
obopyZoBaHHe U T.A.). JTO MOXXeT NPUBECTU K BBIXOAY U3 CTPOsl KaK peryjadaropa, Tak M
NMTaeMblx NpUOOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IMOJIOMKY OOOpYJOBaHUA HeceT
NoTpebuTe b, a rapaHTUHHbBIE 00513aTe/IbCTBA U3TOTOBUTEJIA He AeHCTBYIOT.

1.2 Harpy3ska K pery/asaTopy nNoAkJ/Jr4aeTcs o oJHOpa3HOU cxeMe.

1.3 PeryssiTop MOXXeT NPUMEHSATbHCS KakK JJisl PyYHOr0 ymnpaBJieHUsI YPOBHEM MOUIHOCTH,
BbIJleJIIEMOM B Harpyske, JAJ 4ero npeJHa3HayeHbl KHONKHM U IepeMeHHbIM pe3nuCTOp Ha
nepefHel mnaHeau 1mKada, TaK M [JUCTAHLMOHHOIO VYIpaBJeHUSI B COCTaBe CHUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaBJiSilOIIMX CUTHAJIOB MOTYT IPUMEHSTHCA:

A) ctanpapTtHbi curHai 0..10 B;

B) crangapTtHbii curHai 0...20 MA;

B) cTangapTHbIN curHais 4..20 MA;

') BHemHUM nepeMeHHbIH pe3ucTop 1..10 KOM.

KoMaHay pa3pelienus sl paboThbl peryssTopa MOXKHO NMOAATh KaK BPY4YHYIO C TOMOLbIO
TyM6Jiepa Ha JIMLIeBOU MaHeJH, TaK U JUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIEMMBI.

Beibop curHasa ynpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILEeCTBJSeTCS MyTeM
NpOrpaMMHPOBAHUSI.

1.4 PerynATop sABJAeTCd MHUKPONPOLECCOPHBIM MPOTPaMMHUPYEMBIM  YCTPOWCTBOM.
Bce 3anporpaMMupoBaHHbIe [10J1b30BaTeJIeM YCTaBKU XPAaHATCA B dHeproHe3aBUCUMOM NaMATH
MHUKpOIIpoLeccopa.

1.6 PerysnsTop oToGpakaeT Ha JUCIJIee TeKyIllMe JJaHHble O BeJHWYHWHE 3a/alolero
CUTHaJla, TOKaxX Harpy3kKH, peXMMax paboThl, 3HaYE€HUSI MPOTPAMMHUPYEMBIX YCTaBOK M KOJbl
OLLIKOOK.

1.7 PeryniaTop MMeeT LIMPOKUN KOMIJIEKC 3AIUT U aBTOJUATHOCTUKH, 00eCTeYnBAIIIUX
HajiexkHoe PYHKIMOHUPOBaHUE YCTPOUCTBA U CBOEBpeMeHHOe NHPOPMUpPOBaHUE MOTPebUTENA
0 BO3HHUKAKIIUX HEUCITPABHOCTSX U UX YIPEXK/JeHHUE.
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2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIle 2.1

Ta6snna 2.1 - Texuuueckue xapaktepuctuku TPM-1-C-A

KosinuectBo ¢das 1
CeTb 198-242 B, 342/418 B, 50 I'y
Cxema NOJKJIYEHHUS HATrPY3KH onHodaszHas
Hasmuune BBOJAHOr0 aBTOMaTH4Y€CKOr'0 Jla
BBIKJIIOYaTeJ I
Hasimyne KHONKY aBapUUHOTO OTKJIKOY€EeHUS Ja

Cnoco6bl peryJMpoBaHUsi MOUIHOCTH

®a30BbIM, NPONYCKOM NEPUO0B

BcrnoMoraresibHOe MUTaHKE 11 CUCTEMBI
ynpaBJieHUs

198-242 B 50Ty

Mo1HOCTb NOTPe6EeHUS CUCTEMBI
ynpaBJieHUsl

20 BA

HoMuHa/NbHBIN TOK HAarpy3KH

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

Peryaupyrouiyii ajieMeHT

Tupucrtop

Tun cucteMbl ylpaBJIEHHUA

MukponpoueccopHas

CurHas ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEILIHUH
nepeMeHHbIN pe3UCTOP, KHONKHY MaHe x
ynpaBJieHUs

Bxoz ynpaBiieHusi / BXOZHOe CONIPOTHUBJIEHHUE

0-10 B / 20 xOm
0-20 MA /91 OMm
4-20 MA /91 OM

[1;1aBHBIN BbIXO/, HA 3a[JaHHYI0 MOLIHOCTh

0..25 cek

Nuaukanusa

Kugako-kpucraminyecku MHAUKATOp 32-
CMMBOJIbHBIH, 2 cCBeTOAHOAA

Z[OHOIIHI/ITGIIbeIe KOHTAKTBbI

3 nporpamMMupyeMsbix pesie 220 B 5 A.
BeixogHou curHas: “Pabora”, “ABapus”,
“T'oToBHOCTB”

3amuTHbIEe QYHKIUU

KopoTkoe 3aMblkaHHe B Harpy3ke
[leperpy3ska TUPpUCTOPOB
[leperpeB paguaropa

KOpOTKoe 3daMbIKaHHWE TUPHUCTOPOB
KOHTpOJI]) HaJIWYHA HAlIpAXKEHUA CETHU

[leperpy3o4yHasi cnoco6HOCTh( AEUCTBYIOLIEE
cpeAHeKBaJpaTUYHOE 3HAYeHHe)

1

2

3.

4. KoHTpOJIb NOJKJIIOYEHUS HArPy3KH
5

6.

=1,

5I0-10cek, [=1,251n-30cexk, [=1,1 11 -
1 MuH

[Topor cpabaTbhIBaHHUA 3aLUThI OT KOPOTKOTO
3aMblKaHUsI( aMIIMTYHOE 3HaYeHUe)

[>=3In

To4yHOCTb cTa6GUIU3ALMU IEHCTBYIOIIUX
CpelHEKBIpaTUYHbIX 3HAYEHU N BBIXOHBIX

Hanpsixenue v Tok - 2% UH, [H
MOIIHOCTb, KBaipaT HanpsibkeHus — 4% PH,

HaMpsHKeHUs CeTH UM Harpy3ku Ha 10% B

pexume CTa6I/IJH/I33U,I/II/I

napamMeTpoB UH"2
BpeMs cTabuinsanuy Toka, HalpsHKeHus,
MOIIIHOCTH, KBaJipaTa HalpsXKeHUs IPU CKauKe 2 3 cex
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CTeneHpb 3alUILLEHHOCTH P41
OxnaxaeHue NPUHYJIUTEJIbHOE
TeMmnepaTypa oKpyKarwlleun cpesbl 0.40C
OTHOcHTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 KOHJieHcaTa ( Cyxoe OMellleHUe)
2,5 kB Mex/y maccu, CUJIOBOH IIeNbl0 U
N3onsanusa
yIpaBAsALUMAMHU LensaMU
PexxuM paboThl JauTtenbnbil, [1B = 100%
Cpok akcmiyaTayuu He meHee 10 JieT
["apaHTHA 12 mecsAueB
HuTtepdeiic RS-485, npotokos ModBus RTU onIusl, TpedbyeTcs Aom. niaTta RS-485

2.2 Perynartop npefjHa3HayeH /i1 9KCIJIyaTalluY B C1e[y0LIMX YCI0BUAX:

A) 3akpbITble B3pbIBO6GE30MacCHble NOMelleHHs 6e3 arpecCUBHbIX NApOB U ra30B;

B) TemMnepatypa okpyxatouero Bosayxa ot 0 go +40 C;

B) BepxHUi Ipe/ies1 OTHOCUTEJbHOM BJIXKHOCTU Bo3/yxa He 6oJiee 90 % 6e3 KOHleHcaluu
BJIary;

[') atmocdepHoe faBieHue ot 84 o 106,7 klla;

1) mecTto pacnosioxkeHus Ao 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBHE BO3JeiCTBUA NPAMBIX COJTHEYHBIX JIy4el U JpYyTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUU U YIaPOB.

3. YcTpoicTBO ¥ IPUHLUI AEeHCTBUA

3.1 BHyTpeHHee YCTPOMCTBO.
BHelHUY BUJ, pery/Topa npeAcTaBjeH Ha pucyHke 3.1:

PucyHok 3.1 BHemiHu# Bu/ peryssatopa

Ha suueBo¥t maHesin pa3MenjaloTcs 3J1eMEeHThl UHAWKALMY U yIIPaBJeHUs:
A) cBeToauof “Pabora”;

B) cBeToauon “ABapus”

B) Tym6sep “PaboTta”;
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[') KU AKO-KpUCTA/INYeCKUH UHAUKATOD;

) kaonku “Ilp.”, “®@”, ”>", "<” nis nporpaMMUpOBaHUs U yIIpaBJIeHUS;
E) py4ka BCTpOEHHOI0 IepeMeHHOro pe3ucTopa;

2K) kHOoTnKa aBapuIHOTO OCTAaHOBA.

BHyTpH mikada pasMelanTcs:

A) knemMmHuku XT1 u XT2

B) THpUCTOpHBIN MOAYJIb;

B) paauaTop oxsnaxjeHus;

[') maaTel cucTeMbl yIpaBJeHHUS;

/1) aBTOMaTH4YeCcKUU BbiK/oYaTe b QF1 3a1UThI Lienel ynpaBJieHus;

E) naTuyuk Toka

Ha 6okoBo¥ naHesv mkada HaX0AUTCS KieMMa 3a3eMJIEHUS.

B KaudecTBe peryJupymoLero 3JeMeHTa B YCTPOWCTBE HCIOJb3yeTCd TUPUCTOPHBIN
MO/JYJ1b, KOTOPBIM COAEPXXKUT JBa TUPUCTOPA, COeMHEHHBIX [10 BCTPEeYHO-NIapaJl/ieJIbHON cxeMe.
[InTaiee HanpspkeHHe MOJKJIIOYAeTCAd K KOHTAakTaM KjaeMMHMKa XT1, menu Harpyskd -
KOHTaKTaM kJeMMHMKa XT2. Ha JsMneBod NaHenu pasMelleHbl 3JIeMEHTbl WHJMKALHUU U
ynpaBJieHUd. BHemHre npoBoja ¥ Kabesu [ NOAKJYEHUS HANPSXKeHUS CeTH, Harpy3KU U
1enel ynpasjeHUst BBOAATCA B IKaQ ¢ HWXKHeH CTOpoHBI. lleny ynpaB/ieHUs U CUTHAJIW3aLUU
NOJK/I0YAITCA K K1eMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe yIpaBJeHMUS.

PexxyMbl paboOThHL.

PerysisaTop B /11060l MOMEHT HaXOAMUTCA B OJHOM U3 PEXHUMOB PabOThl. ITU PEXHUMbI
nepevyucaeHsl B Tabsule 3.1.

Tab6siuna 3.1 PexxuMbl paboThI peryasTopa

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

B 3ToM pexuMe HUMIYyJIbChl YIpaBJeHUs] HAa CUJIOBble THPUCTOPHI HE
NO/AlOTCs, BBIXOJHOE HaNpshKeHMe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO  HeNpepblBHO  0XHUJAaeT KoMaH/Abl “Pab6ora” wam
“[IlporpaMMUpoBaHUe”, NpPHU MOCTYIJIEHUHM KOTOPBIX MNEpeXOJUT B
COOTBETCTByIOLIMK pexuM. Ha wuHAMKaTOope B IMepBOH CTpOKe
oToOpakaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOUM CTPOKE TEKYIee
3HayeHUe CUTHaJIa 3a/laHUs

“Pabora”

B 3TOT pexXuM peryasTop nepexoAuT NpU HAJIMYUM KOMaH/Ibl “PaboTa”.
[Ipu 3TOM Ha BCe TUPUCTOPHI MOJAKTCS YIPABJSIOINE UMIYJIbChI, HA
Harpy3ke NpUCYTCTBYeT HanpshkeHue. Ha MHAMKaTOpe oToGpakaeTcs
TeKylllee 3HaYyeHHWe CUTHaJla 33/IlaHUsI U TOKM Harpys3ok. B ciydae
nosiBjieHus: kKoMmaHbl “CTon” peryssiTop TMNepPeXojUT B PEXKUM
“T'oTOBHOCTB".

“ABapus”

B 3TOT pexuM peryssiTop nepexoAyuT MPHU PEerucTpaluu KaKou-au60
aBapuHHOM cuTyauuu. UMy ibcbl ynpaBJieHUs Ha CUJIOBble TUPUCTOPHI
He MO0JIaloTCsA. YCTPOWCTBO He pearupyeT Ha KomaHay “Pab6ota” o
JIMKBUJALMK aBapUUHOU cuTyanuu. [locse perucrpanmuu OTCYyTCTBUS
aBapUMHOMN CUTyalUU PEryJsTOp MOXET aBTOMAaTUYECKH NMeperTH B
pexxuM “PaboTa” nau “'oTOBHOCTH” B 3aBUCMMOCTHU OT BU/JA aBapUIHOMN
CUTYAILlUH U 3alIPOrPAaMMHUPOBAHHBIX HACTPOEK.
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Ha unaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSICHSIAs HaAIKUCh

“[IporpammupoBaHue”

PexxuM mnpenHasHaueH i 3aJaHUsl 3HAaYeHUH MNpPOrpaMMUpPYeMbIX
napamMeTpoOB M COXpaHEHUs MX B NaMATH MHUKpomnpoueccopa. UTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nepeaHel naHenu. Takxke B pexkuM "[IporpammupoBaHue”
MOXXHO BOWTHM HaxkaB KHomnky ‘llporp.” B nepBble 10 cekyHz nocie
NO/Jauu NUTAHUA [JI CHUCTeMbl ymnpaBjeHUs( Korja Ha JHUCILIee
O0TOOpaXkaeTcsl Ha3BaHUe TeKylleld MOJie/Iy pery/saTopa).

B sTOM pexuMe YCTpPOMCTBO He pearupyeT Ha MoJadyy KOMaH/bl
“PaboTa”. Ilepexos B pexHM 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)
HOsICHEHUE

3.3 KOHCTPYKTUBHOE UCIIOJIHEHUE.

KOHCTPYKTUBHO pery/iATOp BbINOJHEH B BHUJEe MeTa//INUeCKOro HaBecHoro mkada. Ha
nepejiHel aHeJ M UMEIOTCA OpraHbl YIIpaBJeHUs U UHAUKALUY, lepedrceHHble B Tabuune 3.2

Tabnuua 3.2 a;1eMeHTHI yIIpaBJeHUs U UHAUKALUY peryasaTopa

OpraH ynpasJjienus uiu | Hasnayenune
UHAUKALUHU
ABTOMAaTH4YECKUHU KoMMyTanusa CcH/I0BOr0 HalpsKeHHWs, 3aluTa OT KOPOTKOTIO
BhbIKJIto4aTe b QF1 3aMbIKaHUS
ABTOMaTH4YECKUH 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJItO4YaTe b QF2

Csetoauopn “Pabora”

l'oput B pexxume “Pabota”

Ceetoauon “ABapus”

['oput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKyllue [JaHHble, pEXHUM pabOThbl, 3HAYEHUS

MH/JMKATOP IpPOrpaMMHUpPYyeEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YnpaBJieHHe BBIXOJHOM MOLHOCTBIO B PyYHOM pexXuMe
“YupaBsenue”

Tym6sep “PaboTa”

Jlisg noauu KoMaH/ bl “PaboTa” B pyyHOM pexxume

KHonka “Ilporp”

1 BXoZla/BbIX0Jja B PEXKUM IPOrpaMMUPOBaHHUs

Jia BpI6Opa mporpaMMupyeMod (yHKLMWH, BBOJA B NaMATb ee

KHomnka “®”
3HaYeHHUs.
KHomnka “>" Jl1sl yBesiMueHUs1 3HaYeHUs1 IPOrpaMMUPYEMOU BETMYHUHbI
KHomnka “<” Jl/1sl yMeHbllIeHUsI 3Ha4ueHUsI MPOrPaMMUPYEMOU BeJTUUUHbI
KHonka “ABapuiiHoe [ HeMeJJIeHHOTO CHAATUS BBIXOJHOTO HaNpshKeHUs IpHU
OTKJIIDYeHHEe” BO3HUKHOBEHHWU aBapUHWHOW CUTYaLUH.

3.4 HasHauyeHue kjeMM KJeMMHbIX KoJsionok XT1, X1 u X4 npuBeaeHo B Tabuuie 3.3.

KsnemmHbIe kooaku X1 v X4 pa3MelaloTCA Ha IJ1aTe YIpaBJAeHUs
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Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

Ne HasHayeHue
KneMMHuK llenb
KJIEMMBI
XT1 1 L1 Jli1sl coeflUHEHUS C HArpy3KOoU
XT1 2 L2 51 coefiHEHUd C HArpy3KoH
X1 1 3B Hanpsxenue 3 B /14 nogK/ar04eHUs BHELIHEr 0
nepeMeHHOro pe3ncTopa
X1 2 Uynp Jns nogadu avasorosoro curdasza 0.10 B
X1 3 lynp s mojiauu aHasioroBoro curtasa 0(4)..20 MA
X1 4 Rymp Jns noAK/I04YeHNS CpeJHET0 BBIBO/JA BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 5 AGND 0611 /15 aHAJIOTOBOT0 CUTHAJIa yIpaBJeHUs
X1 6 Ay Jl1d moja4y CUrHasia AMCTaHIIMOHHOIO YIIpaBJeHUs
X1 7 GND O6mun
X4 1 HP P1 HopmanbHO-pa30MKHYTBIM KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJje
O6uuit | 06U KOHTAKT 1-ro nporpaMMUpyeMoro peJe
X4 2 p1
X4 3 H3 P1 HopmanbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene
X4 4 HP P? HopmanbHO-pa30MKHYTBIM KOHTAKT 2-TO
IpOrpaMMHUpPyeMOro peJje
O6uuit | 06U KOHTAKT 2-T0 NIPOrpaMMHUpPyeMOro peJjie
X4 5 P2
X4 6 H3 P2 HopmanbHO-3aMKHYTBIM KOHTAKT 2-I'0 IPOrpaMMUPYeEMOTro
pene
X4 7 HP P3 HopmanbHO-pa30MKHYTBIM KOHTAKT 3-TO
IpOrpaMMHUpPyeMOro peJje
O6uuit | 06U KOHTAKT 3-T0 NIPOrpaMMHUpPyeMOro peJjie
X4 8 P3
X4 9 H3 P3 ;I:J}I)é\’laﬂbHOGaMKHYTbII/I KOHTAKT 3-ro NIporpaMMHUpyeMoro

3.5 Bbi6op crnocoba noja4yy KoMaH/

KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKHA TyMmbJsiepa “PaboTta” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — NyTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KooKy X1
Ha [J1aTe ynpaBJeHUsl.

COOTBETCTBEHHO, HaXOXJeHHEe PYKOATKU TyMmbJepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYTbIe KJIeEMMbI 6 U 7 KJIeMMHOU KooKy X1, 03Ha4yaroT koMaHay “Cton”.

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

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

3.6 Bbi60p 3agaro1iero curgajaa
YnpaBaATh YpOBHEM BbIXOJHOTO HAMPSDKEHUs PEryJasTopa MOXHO MeCTHO HJIH
JUCTAHIIMOHHO. MeCTHO MOXKHO yIIPaBJIATh:

“w._.n” o _n “w._n”n

A) kHonmkamu “>” m “<”. HaxkaThe W yJepkaHUe KHONKU “>" yBeJIMYMBaeT 3HAYeHUe

o _»n

3a/laloliero CMraaJjia, a HaXaTue U yaepXXaHue KHOIIKHM < — YMEHbIIIaeT;
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B) BCTpoeHHbIM NepeMeHHbIM pe3UCTOpoM. HaxoxJjeHHe PUCKU PYYKU MNEePEMEHHOTO
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHMaJbHOMYy U MaKCUMaJbHOMY
3HaYeHHUSAM 3a/jal0lero CUrHaJsia.

[ AUMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCcTBE VIPABJSWIIUX CUTHAJIOB MOTYT
NpUMEHAThCH:

A) ctaHzapTHBIK aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

B) craHZapTHBIN CUTHAJ aHAJIOTOBBIH 4...20 MA.

[') BHeLIHU epeMeHHbIN pe3ucTop conpoTuBieHueM 1..10 kOm.

[lenn ynpaB/eHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOUYeHUs(
npusoxeHue A) u Tabauueir 3.3. BbI6Op HCNOJIb3yeMOTro CUrHajla OCYLIECTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JucCIiee B TPOLIEHTAaxX OT MakcuMajbHoro, Hanpumep U3=50%, P3=25%. B pexume
CTabuJ/IM3allMu TOKa CUTHaJ 3a/laHus 0OTOOpaXkaeTcs B aMmIlepax, HanpuMmep [3=28 A, B pexxume
CTabu/IM3allMM HaNpsDKEHUsT — B BoJbTaX, Hampumep, U3=150 B, B pexume cTabuansanuu
MOIIHOCTHU - B KBT, Hnpumep, P3=30,0 kBT, B pexkvuMe B CTaOWUIM3AIMU KBaJ[paTa HaNPsKeHUS —
B BesinurMHax BosibT * BosibT, Hanpumep, U23 = 10000 B*B.

Takxxe curHas 3alaHUsl MOXKeT ObITh U3MeHeH 1o uHTepdeiicy RS-485, eciu F2=6.

3.7 HUcnoab3oBaHue GYHKIIMU aBTOMATHUYECKOTO MOBTOPHOTO BKJIKYEHUS

[loBesieHue perysfTopa Mocje NpoBaJja CUJIOBOTO WKW BCIIOMOTATeJNbHOT0 HaNpsKeHUs
ompeJesisieTcsli 3HauyeHMeM QYHKIMU TNOBTOPHOro BKJIW4YeHUs F3, ycTraHaB/inBaeMoro
nporpaMMHO( CM. yHKT 7).

Ecin F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Eciu npoan
HaNpsKeHUs JIJIMJICS MeHee IBYX CeKyH/I, TO BbIXO/JHOE Halpsi>)KeHHe CKauYKOM BO3BpalllaeTcs Ha
NpeXHUH YPOBEHD, €C/IX 60JIbllle JIBYX CEKYH/ — TO IPU HAJTUYUU KOMaHAbl “PaboTa” peryasaTop
nepexoAuT B pexxuM “Pabora”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHUe 3ampelleHo. Eciau mnposan
HanpsKeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXO/JHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0Jiblle BYX CEKYH/, — TO IPU HAJIUYKMU KOMaH/bl “PaboTa” Ha gucmiee
MHAMLUPYETCS cooblieHre 06 ourMbke. B TakoM MOJIOKEHUU PeryJssiTop 3a6JOKMPOBAH M Ha
Harpy3ke HeT HanpsbkeHUs. YToObI ero pa36bJIOKMPOBaTh, HY>KHO MoAaTh KoMaHAy “Ctomn”, mocse
Yero peryJsiTop nepeniet B pexxum “I'oToBHOCTB”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:
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A
Hanpﬂmeme CeTH
- T
Komanpa "Pabota”
= T
BeixogHoe Hanpaxenwe, F3=0
= 1
BobixogHoe HanpRxenwne, F3=1
- T
Pucynok 3.2 [[pumenenue pyHkuuu F3
3.8 Bri6o HKIIMHU TPOrpaMMHUPYEMBIX peJie

Ha «xseMMHyw KoJsoAky X4 1nJiaTel yIpaBJeHUs BbiBeJleHbl KOHTAaKTbl Tpex
NporpaMMHUpyeMMbIX peJie. B 3aBucuMocTH oT 3HaueHUd PyHKUUK F4-F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU WJIH BBINOJHATh GYHKIUIO CUTHAIM3aTOpa C/1eAYIOIHUX COObITH:

A) Perynsatop HaxoAuTcs B pexkuMe “['0TOBHOCTB”;

B) PeryasaTop HaxoauTcs B pexxume “PaboTa”;

B) PerysnsiTop HaxoAuTcs B pexxuMe “ABapus’.

KoHTakThl IporpaMMUpPyeMOro peJjie MOTyT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.9 Br160p crioco6a peryJiMpoBaHus

BbIx0o/lHOe HanpsKeHUe peryjsaTopa MOoXKeT peryJupoBaThCcs ABYMs crioco6aMu: ¢pa3oBbIM
Y MpPOMNycKoM nepuozioB. bosiee mogpo6HO 06a cnocob6a paccMoTpeHbl HHXe. Bbibop cnocoba
peryJMpoBaHUs OCYyILeCTBJIsSIeTCA IporpaMMupoBaHueM GyHKIMU F7( cM. yHKT 7).

3.10 ®a30BbI¥ METOA PErYJIUPOBaAHUA

BbiXo/lHOe HanpspKeHUe peryJupyeTrcsd 3a Cc4eT UW3MeHEeHHUs BpPeMeHM 3aJlepP)KKHU
ornupaHus T3 cUIOBBIX TUPUCTOPOB . DopMa BBIXOAHOrO HANPSKEHHUs MMOKAa3aHA Ha PUCYHKe
3.3:

A UH

T3 T3 T3

PucyHnok 3.3 BbixojHoe Hanpsi»keHue Ipy $pa30BOM Ccriocobe peryaupoBaHUs
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JlocToMHCTBa MeToa:

A) noaxoauT /11 aKTUBHOM Y aKTUBHO-UH/AYKTUBHOM Harpysok ( cos ¢ >0,2);

B) nmoaxoAUT [/1 peryJMpoBaHUsl TeMIepaTypbl MaJOUHEPIIMOHHBIX Harpy30K U YPOBHSA
APKOCTH CBEYEeHMUA JIaMIl HAKaJIMBaHUS;

B) nosBoJisieT yMEHBUIUTD IYCKOBbIE TOKH;

HepocraTku meToa:

A) BHOCUT rapMOHHYEeCKHEe UCKAKeHUsI HANIPSKEHUS CeTH;

b) noTpeb/ieHre peaKTUBHON MOUIHOCTH, IOHWXKEHUE COS (P CETH.

Pa6ouuii quks npu $a3zoBoM peryJMpoBaHUM NpPeACTaBJIeH HUXKe Ha pUCYHKe 3.4:

A Usbix
100%
Max |— — — — — — —
Min |- —  — s s
T
0 =
Tnyck TexHONOrMYECKHIA LMKN Teblkn
100% pb— — — — — — —
CwrHan 3agaHws
T
0 =
Komanpa ""Pabota”
T
0 g

PucyHok 3.4 Pabouuii quk/a npu ¢azoBoM MeTO/le peryMpoBaHUs

[Tocne mopayr koMmaHAbl “Pabota” B TedyeHue BpeMeHM THycK BbIXOJHOE HaMpsKeHUeE
IJIABHO YBeJIMYMBAETCA OT MHUHUMAJIbHOIO 3Ha4YeHusd Min 10 3alaHHOrO YPOBHA. ITOT Y4acCTOK
Ha3blBaeTCA IJIaBHBIM NyCKOM. /lajiee BbIXOJHOe HaNpsKeHUue U3MeHSAeTCAd B COOTBETCTBUHU C
CUTHAJIOM 33JlaHuA B [Uana3oHe MexJy 3HadeHUdaMU Min v Max, a 3aTreM nocjie Mnojadu
koMaH/ibl “CTon”, BBIXO/HOE HANPSDKEHUeE IJIAaBHO YMEHbIAeTcsl B Te4eHHe BpeMeHHU TBBIKJ 0
MHUHHMMAJIbHOT'O YPOBHS ( [JIaBHOE BHIKJ/IIDYEHHE), TOC/Ie Yero Harpy3Ka 06ecTOYHBAETCS.

3.10.1 IlstaBHBIN OVCK U IJIABHOE BBIKJIIOYEHUE
[lpuMeHeHUe QYHKUUK MJIaBHOTO MyCKAa W BBIKJIIOYEHUS MO3BOJISIOT MPeJOTBPATUTH
CKaYK{ HaNpsDKEHUs1 CeTH, 00yCI0BJEeHHblE PE3KUM HAaOpPOCOM U COPOCOM HarpysKH, a TaKXKe
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YMEHBIIUTD MTyCKOBble TOKU. BpeMeHa M1aBHOTr0 NMycKa Y BbIKJIIOYEHUS 33/Jal0TCs B Ipejiesiax OT
0 o 25 cexyny c marom 0,1 cek nyteM nporpammupoBaHus ¢yHkyui F11 u F12 ( cMm. nyHKT 7).

3.10.2 Bri60p peryaupyeMoro BbIX0JIHOrO NapamMeTpa

B kadyecTBe peryJiMpyeMoro napaMmeTpa MOXKHO MPOrpaMMHO BbIOpaTh HanpsikeHue U wiu
MouHocTb P. Eciu B KadecTBe BBIXOJHOIO IMapaMeTpa BbIOpaHo HamnpsbkeHue U, To
JIEACTByIOlllee 3HAuYeHUe HampshKeHUs Ha Harpyske MNpsiMO-NPONOPLUOHAIbHO CHUTHaAMY
3a/aHus( NPy YCJOBUM, YTO HANpPSDKEHUE CEeTH CHHYCOMJAJIbHO, HAarpy3ka JMHeNHass U uMeeT
aKTUBHBIM XapaKTep), a MOIIHOCTb, BbljeJisseMass B Harpy3ke, HeJHWHENHO 3aBUCUT OT
3aJawlero curuasa. Ecjiu ke B kayecTBe peryJiMpyeMoro napaMmeTpa BbloOpaHa MOIIHOCTD P, To
BBIXOJ|HAsi MOUIHOCTb IPU TeX K€ YCJA0BHUAX MPSIMO NPONOPLIMOHA/IbHA CUTHAJy 3aJlaHUs. JTH
3aBUCHMMOCTU TMpPUBEJAEHBI B Tabuule 3.4.

Tab6auua 3.4 3aBUCMMOCTD BBIXOJHOTO HaNlpsXKEHUS M MOILHOCTH peryJisaTopa OT CUrHasa
3aJlaHud

BbI6paHHbIN BBIXOAHOW NapaMeTp

Hanpsixenue, U MoiHocTs, P

CUTHaJI
3afiaHusd, | 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

PBoIX,% | 1 4 19 116 ]25[36|49 6481|100 |10|20]3040|50]|60]70]|80]|90]100

Bbi60p pery/impyeMoro napameTpa OCylLiecTB/sAeTCA NyTeM NPOorpaMMUpPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

3.10.3 HWKHWM ¥ BepXHUM NIpeJieJibl peryJaArupoBaHUsA

HxkHUM 1 BEpXHUU Npesesibl peryJupoBaHUsl COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha
pucyHke paboyero uuk/aa 3.4. YcTaHOBKA 3THUX 3HAaYE€HUW MO3BOJIsIET YCTAaHOBUTb TI'PaHULb
JlMafa3oHa, B KOTOPOM OyJeT BEeCTHUCh peryJUpoBaHHe BBIXOJHOTO napameTpa. Ecuawu
YCTAaHOBUTb 3HayeHHe JJis HUXKHero npegena paBHbiM 0%, a gus BepxHero - 100%, To
peryJiMpoBaHue 6yZeT peaJM30BAaHO BO BCEM JHana3oHe - OT HyJd [0 MOJHOTO CETEeBOro
HaNnpsHKEHUS.

JluckpeTHOCTb perysimpoBanus coctapset 0,1%.

3a/laHre 3HAaYEeHU W HI)KHETO U BEPXHETO NpeJiesIOB PeryJupoBaHus Jiist $a30BOro MeTo/a
OCylIeCTBJIsSIeTCS MporpaMMupoBanueM ¢yHkuun F15 v F16; ( cM. nyHKT 7).

3.10.4 PexX¥M orpaHvYeHUd TOKa

Perysatop MoxeT paboTaTb B peXUMe OrpaHHWYeHHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QYHKIUS T03BOJISIET
TOYHO OTpaHHWYMBaTb IyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaThlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS M TMeperpysku. PyHKUUs
BKJIIOYAEeTCA U OTKJIIOYAETCA NporpaMMUpoBaHueM ycTaBku F17, a BeJlM4MHA MaKCMMaJIbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.10.5 PexxyM cTabuaM3alMU TOKA

PerysissiTop MoXeT pa6oTaTb B peXHUMe CTa6UIM3alMM TOKAa, B KOTOPOM CHCTeMa
yIpaBJieHHUs] aBTOMaTUYeCKH H3MEHSIeT YIpaBJsdollee BO3JE€HCTBHE Ha THUPUCTOPHI TaKHUM
006pa3oM, 4TOOBI MOAAEPKUBATb TOK HAarpy3KH Ha 3aJlaHHOM ypoBHe. TOYHOCTh CTa6UIM3aLUU
TOKa - 2% OT HOMHMHAJIBHOTO TOKa peryJsTopa, BpeMsl CTaOWJM3AlUM TOKA NMPHU CKAYKe
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ceteBoro HamnpspkeHuss Ha 10 % - 2.3 cek. Curhasa 3aZjlaHusi OoTOOpakaeTcs B aMIlepax,
HanpuMep [3 = 27 A. OyHKIUSA BKIKOYAETCH U OTK/IOYAETCS IPOrpaMMUpPOBaHueM ycTaBku F17,
a BeJIMUMHA MMHUMaJIbHOTO M MaKCHUMaJIbHOT'O TOKa 3ajiaeTcs ycraBkaMu F21 u F22( cMm. nmyHKT
7).

3.10.6 PexxuM orpaHuYeHUd HANPAKEHUA

PeryasiTop MoxeT paboTaTb B peXUMMe OTpaHUYEHUs] HaNpsiKeHUs], B KOTOPOM CHUCTeMa
ynpaBJeHUs] aBTOMaTHUYeCKHW H3MeHsIeT YIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbI TAKUM
06pa3oM, 4YTOObI BbIXOJHOE HaNpshKeHHEe Ha Harpyske He MPEBBICMJIO 33JJaHHOe 3HAaueHHe..
@QyHKIMS BKJIKYAETCSd M OTKJ/YaeTCs NporpaMMupoBaHueM ycTaBku F17, a BeanuuHa
MaKCHMMaJIbHOTO HaNpsi>keHus 3aaeTcs ycraBkoi F20( cM. myHKT 7).

3.10.7 PexxyM cTabUJIM3aLUU HAPSXKeHUS

Perysatop MoxeT paboTaTb B peXHMe CTaOMJIM3alMd HalpPsSXKeHUsl, B KOTOPOM CHUCTeMa
yIpaB/eHWs aBTOMAaTHU4YeCKH HU3MEHsIeT YIpaBJsioliiee BO3JEWCTBHE HAa THUPUCTOPbl TaKUM
o6pa3oM, 4TOGbI MOJJEpPKMBATh HANpPSPKEHHE HAa Harpyske Ha 3aJlaHHOM ypoBHe. TouHOCTBb
cTabuan3anuy HanpskeHUs — 2% OT HOMHUHAJIBHOTO HaNps)KeHUs CeTH, BpeMs CTabuIN3aluu
IpU CKauKe ceTeBoro HampspkeHus Ha 10 % - 2.3 cek. CurHan 3afaHud OoTOOpaXkaeTcsd B
BoJIbTax, HanpuMep U3 = 150 B. @yHk1usa BK/IOYaeTCa M OTKJIKOYAETCA MPOrpaMMUPOBaHUEM
yctaBk4 F17, a BeJlMvuMHAa MMHUMaJIbHOTO M MaKCUMaJIbHOTO HaNpsi>KeHUH 3a/laeTcsl yCTaBKaMU
F19 u F20( cM. nyHKT 7).

3.10.8 PexxyM orpaHUYeHH s MOLHOCTHU

PerynsaTop MoxeT paboTaTb B peXUMe OTPaHUYEHUS MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
00pa3oM, 4YTOOBI BBIXOJHAsd MOIIHOCTb B Harpy3ke He IpeBbICUJA 3aJjaHHOe 3Ha4deHHe..
@DyHKIMA BKJIOYAETCA U OTKJ/IKYAEeTCHd NporpaMMuUpoBaHueM ycTtaBku F17, a BesmyuHa
MaKCUMaJIbHOU MOIIHOCTH 3a/iaeTcs ycTaBKou F24( cM. myHKT 7).

3.10.9 PexxyM cTabuJIM3al MU MOIIHOCTHU

PerynsaTop MoxeT paboTaTb B peXHMMe CTAaOW/IM3alMM MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs aBTOMATH4YeCKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHe HAa TUPUCTOPBI TaKHUM
o6pa3oM, 4YTOGBI MOAJAEPKMBATb MOLIHOCTb B Harpy3ke Ha 3aJlaHHOM ypoBHe. TO4YHOCTb
CTabuIM3an My MOLHOCTHU — 4% OT HOMUHAJIBHOW MOLHOCTH PEryJisTopa, BpeMs CTabuau3anuu
IpU CKayKe ceTeBOro HampsbkeHMs Ha 10 % - 2.3 cex. CurHai 3afiaHus OoTOOpa)kaeTcs B
KWjaoBaTTax, HamnpuMmep P3 = 10,0 «kBrT. @yHKIMSA BKJ/IOYAETC U OTKJIIOYAeTCs
nporpaMMUpoBaHueM ycTaBky F17, a BeJilMuMHAa MUHUMaJIbHOM U MaKCUMaJIbHOW MOIJHOCTEH
3aaaeTcs yctraBkamu F23 u F24 ( cM. nyHKT 7).

3.10.10 PexxyM cTabuIM3alMU KBaIpaTa HaOpsXKeHUs
PerysisiTop MOXeT paboTaTh B peXMMe CTabUJIM3alMU KBaJipaTa HaMPSHKEHUs], B KOTOPOM

cuCTeMa ylnpaBJieHUs aBTOMATH4YeCKU U3MeHsleT yNpaBJsiollee BO3JelCTBUe HAa THUPUCTOPHI
TaKUM 00pa3oM, 4YTOObl NOAJAEPKUBAThb HANpshKeHUMe Ha Harpyske Ha 3a/laHHOM YpOBHe.
ToyHOCTh cTabuaM3aLUM KBaJpaTa HanpskeHUsa - 2% OT HOMMHaJIBHOTO KBaJpaTa
HanpsKeHUs CeTH, BpeMs CTabU/IM3alUU NIPU CKauKe CETEBOI0 HaNpshKeHWUS WM Harpysky Ha
10% - 2..3 cek. CurHazn 3aZjlaHusi 0ToOpaXkaeTcsl B BUJie MPOU3BeJileHHs BOJIbT, HanpuMmep Us =
10000 B*B. ®yHKUusA BKJIKYAETCS M OTKJOYAETCs NMporpaMMUpoBaHueM ycTraBku F17, a
BeJIMYMHA MMHUMaJIbHOTO M MAaKCMMaJIbHOTO KBaJipaTa HaNpsXKeHUM 3ajaeTcd yctaBkamu F31
v F32( cm. nyHKT 7).
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3.11 YcTaHOBKA CKOPOCTHY OTPAaHUYEHHUS U CTAOUIM3AIUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAaHOBKM CKOPOCTH  CTabGUIM3aLUH(
OTpaHUYeHMs1) 3aZlaHHBbIX BeJUuMuH. [ 3toro uMmeerca JyHkuus F18, koTopas MoxeT
NPUHUMATh 3HAYEHHUS:

- 0 - MmegsieHHasA. CKOPOCTb CTAOMJIM3ALUM MU OTPAaHUYEHUS] MAaKCUMaJbHO MeJJleHHas],
Ipd 3TOM JOCTUraeTcsl HauboJblIasg TOYHOCTb CTAbWJIM3aLUM. TOYHOCTb CTAGWUIM3ALUHU
HanpspKeHUs1 Ui Toka - 1% oT HOMMHAJILHOTO HANPSXKEHUsI CETH, BpeMsl CTabUJIU3alMU NIPU
CKauKe CeTeBOT0 HaNpshKeHUs UK Harpysku Ha 10% - 5..6 cek;

- 1 - cpepgussa. CkopoCTb CTaOMJIM3ALMU WJU OTpPaHUYEHUs] CpeJHsis, NMPU 3TOM
JlOCTUTaeTcsl CpefiHsIl TOYHOCTb CTabuaM3anuu. TOYHOCTb CTAOMJIM3ALUM HANpPSKEHUS WU
TOKa — 2-3% OT HOMHUHAJIbHOTO HaNpsXKeHUs1 CETH, BpeMsl CTaOUIM3alMU [IPU CKauKe CeTeBOT0
HanpsiKeHUs Wi Harpysku Ha 10% - 3.4 cek;

- 2 - 6bicTpast. CKOpOCThb CTabUIM3aL MU WU OTpaHHUYeHHUs ObICTpasi, IPU 3TOM TOYHOCTb
CTabuaM3alu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHWss Wiad Toka - 3-5% ot
HOMMWHAJIbHOTO HaMpshKEHUsl CeTH, BpeMs CTabMJM3alMU NPU CKayKe CeTeBOr0 HaMpsKEeHUSs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasgd. CkopoCcTb CTabWJIM3alLMU BbICOKAs MpPU OOJIBLIOM OTKJIOHEHUHU
CTabUIM3UpPyeMOM BeJMYMHbl OT 3aJlaHHOM W 6oJjiee MeJileHHass MO Mepe NPHUOJIMKEHUS
CTabUIM3UpPyeMOM BeJMYMHBbI K 3ajaHuio. Takoid BHJ CTabUJIM3aLUM MOXET OKa3aThbCs
NOAXOJALLEHN /I HeJIMHEMHOW Harpy3KHU.

3.12 MeTo 1 IponycKa NepruoJioB

MoiHoCTb, BbljiesisieMasi B Harpy3ke, peryjiMpyeTcs 3a cCieT U3MeHEeHUs 4ucJia NePUO0B
CETeBOTO HANpSHKEHHS, B Te4YeHHEe KOTOPbIX OTKPbITBI THUPUCTOPbl. PopmMa BbIXOAHOTO
HanpsiKeHUs MpUBeJieHa Ha pUCyHKe 3.5

T
i

Linkn 1

PucyHok 3.5 BeixoZjHOe HanpsiKeHUe NP peryJiipoBaHUM METO/I0M MPOIyCKa NePHUO/ 0B

JlocTouHCTBaA MeTo/a:

A) He BHOCUT rapMOHUYECKHEe UCKAXKEHUS B CETD;

B) HeT moTpeb6JieHUs1 peaKTUBHOM MOLIHOCTH, cOS ¢ = 1 ( mpU aKTUBHOM XapakKTepe
HarpysKHu).

HepocraTku meToa:

A) He TOAXONUT JJisi PeryJMpOBaHUS TeMIlepaTypbl MaJIOMHEPIUOHHBIX HArpy3oK M
YPOBHS IPKOCTH CBEeYEHHUs JlaMIl HaKaJMBaHUS;

B) He pekoMeH1yeTcsl IPUMEHSTD /IS aKTUBHO-UHAYKTHUBHOU Harpy3KU;

B) B ceTH BO3MOXHO MOSIBJIEeHME CKAYKOB HaNpsHKeHUs, O0YCJOBJEHHBIX COPOCOM U
HabpocoM Harpy3ku( pynkep-apdekT);
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[) npu ompeJeseHHbIX YCIOBHUAX B CETH BO3MOXHO IMOSIBJIEHHWE CyOGrapMOHHUYECKUX
cocTaBJsAOIIMX( 4YaCTOThI KOTOPbIX MeHbIe 50 I'n).

[Ipy ucnosb30BaHUM 3TOTO MeTOJA MOIIHOCTb, BblJeJisieMass B Harpyske, MNpsIMoO-
NpONOpLHMOHAJbHA BEeJIMUMHE CUTHAJIA 3aJaHuS.
Pabouyuii [UKJ IpeACTaBJIEH HUXKe Ha pUCyHKe 3.6:
A PBbix
100%

Max

Min

MM —
CwrHan 3agaHua

e

Komanpa “"Pabota”

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

[Tocne momayu KoMaHAbl “PaboTa” B TedeHHe BCero TEXHOJIOTMYECKOTO IIMKJIAa BbIXOJHas
MOIIHOCTb, BblJleJisieMasi B Harpy3ke, U3MeHSEeTCs B COOTBETCTBHUU C CUTHAJIOM 3aJlaHUsI B
Jiuana3oHe Mexay 3HaueHUussMu Min u Max.

CurHaJs 3a/]JaHus 0TOOpaXKaeTcs Ha JUCIIee B IpoleHTaX, HanpuMep P3=55%.

3.12.1 YcTaHOBKA BpeMeHHU LIMKJIA PeryJIMpPOBaHUdA
Bpemsa 1nuk/a peryJiipoBaHUsl MOXKHO YCTAaHOBUTH NMPOrpaMMHO B mpefesax oT 1 go 10
CEeKyH/J myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. TyHKT 7)

3.12.2 HuxHHe ¥ BepXHHUe NpeJieibl peryJiMpoBaHUd
HuwxHUM 1 BepxHUU mpejesbl peryJUpoOBaHUsI COOTBETCTBYIOT 3HaUeHUsIM Min u Max Ha

pucyHke pabodero uukiaa 3.6. 3aJjaHHe 3HAUYEHUW HWXKHEr0 U BEPXHEro ImpefesioB
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peryJiMpoBaHusl TNpPU PEryJHpPOBaHUM METOJOM HPOMYyCKa MEPHUOJOB OCYIIECTBJSETCS
nporpaMmMmupoBaHueM ¢yHkuui F27 u F28 ( cm. nyHKT 7).
JIMCKpeTHOCTb peryrpoBaHus coctasiseT 0,5%.

3.12.3 PexXuM orpaHu4YeHUd MOLIHOCTHU

Peryasitop MoxeT paboTaTb B peXUMe OTPaHUYEHUsT MOLIHOCTH, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTHUYeCKHW H3MeHsIeT YIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbI TAKUM
o6pa3oM, 4YTOOBbI BBIXOJHAsh MOIIHOCTb B Harpy3ke He IMpeBbICWJa 3aJJaHHOe 3HadeHHe..
@QyHKIMA BKJIIOYAeTCs NyTeM NpucBoeHus GyHKIMU F17 3HaueHUs paBHOro 5, a BesMuMHA
MaKCHMMaJIbHOM MOIHOCTH 3ajiaeTcs yctaBkou F30 ( cMm. myHKT 7).

3.12.4 PexxyM cTabUIM3allMKA MOLIHOCTH

Peryasitop MoxeT paboTaTh B peXMMe CTAOUJIM3alUM MOIIHOCTH, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTHU4YeCKHW H3MeHsIeT yIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
06pa3oM, 4YTOOBI MOAAEP>KUBAThb MOUIHOCTb B Harpy3ke Ha 3aJlJaHHOM ypoBHe. TOYHOCTb
CTabUIM3al MU MOLHOCTH — 4% OT HOMHHAJIbHOM MOLHOCTH PEryJsTOpa, BpeMs CTabUIM3aL U
IpU CKauKe ceTeBoro HampspkeHus Ha 10 % - 2.3 cek. CurHan 3afaHud OoTOOpaXkaeTcsd B
KWJIoBaTTax, HanpuMep P3 = 10,0 kBt. ®yHK1Ma BK/IOYaeTCs MyTeM NpucBoeHUus GyHKIUU F17
3HaYeHHS paBHOTO 6, a BeJIMYMHA MHUHHMaJbHOM W MaKCHMMaJIbHOM MOLIHOCTEW 3aJaeTcs
yctaBkaMu F29 u F30 ( cMm. nyHKT 7).

3.13 Bbi60p THIA HArPY30K

PeryssaTop vMeeT BO3MOXHOCTHM BbIOOpa THINA HArpy3Kd - aKTUBHOM HWJIM aKTUBHO-
MH/JYKTHBHOM. BbI60D ocyliecTBIseTcs NporpaMMupoBaHueM QyHKUUM F8( cM. myHKT 7)

[Ipu Boi60Ope F8=1( akTUBHO-UHAYKTHBHAs Harpy3kKa):

- npu ¢pa3oBoM cniocobe ynpasseHusi( F7=0) perysnarop caBuraet UMNyJibChl yIpaBJeHUs
TUPUCTOPAMU OTHOCHUTEJbHO MOMEHTA Iepexo/ia 4Yepe3 HOJb CETEBOr0 HaNpsKEHUs
onpejieJIeHHbIM 06pa3oM, YTOObl ONTUMHU3UPOBATH PETYJIUPOBOYHYI0 XapaKTEPUCTHUKY IOJ
aKTUBHO-MHJAYKTHUBHYI Harpysky. PekoMeHJyeTcs ycTaHaBJMBaTb 3TOT peXUM MpHU
N0/ KJIIDYEHHUU HArpPy3KH ¢ KoapduuueHToM MouHOCTU MeHee 0,8, HanpuMep TpaHchopmaTop
Ha X0JIOCTOM XOJy, 3JIeKTPOABUTaTe U U T.N. Ec/iu ke Harpyska — akTUBHas, HO NOAKJII0YeHa BO
BTOPUYHYI0 OOMOTKY TpaHcdopMaTopa, TO yalle BCEro TaKyl Harpy3kKy MOXHO OTHECTH K
YUCTO aKTUBHOU( cos ¢u >= 0,9), mo3ToMy BbIOOP peKUMa aKTUBHO-UHAYKTUBHOW HAarpy3Ku He
TpebyeTcsl.

- NIpU peryJupoBaHUU MponyckoM mepuoaoB( F7=1) pexuM aKTHBHO-UHJAYKTUBHOU
Harpyskd peKOMeH/JyeTCsl VYCTaHaBJMBAaTb B CJydyae MOAKJIYEHHUS Harpy3kud 4yepes
TpaHcdopmaTtop. B 3ToM ciydae npu F8=1 perysnsatop cHavaja NJIaBHO B TedeHHe CEKYH/bl
yBeJMYUBAET HANpPsDHKEHUEe OT HyJs [0 IOJHOrO CEeTEBOro, IocJje 4ero yke COOGCTBEHHO U
HayMHaeTCcs peryJMpoBaHMe NPOINYCKOM NepHoJioB. 3a cyeT IJIABHOIO CTapTa YyZAaeTcs
u36exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHCcPOPMATOPa, BCIJIECKA CETEBOTO HANpsXKeHUs,
CpabaTbIBaHUA 3aIUTHI OT KOPOTKOI'0 3aMbIKaHUSI.

3.14 3anuch B 1aMATh 3aBOJICKMX HACTPOEK.

PerynsaTop uMeet cneruaibayo GyHKIU0 FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH
KOTOpPOU 3HayeHUs paBHOTO 1, BCe MoJIb30BaTe/IbCKMe YCTAHOBKM CTUPAIOTCA, @ HA UX MeCTO
3anKMCbIBAlOTCS 3aBO/ICKME 3HAaYeHUSI QYHKIUM.

3.15 3amuThl
B peryssiTope peasii30BaHbl CJeyIOIIHe BUbI 3aIUT:
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A) 3amTa OT KOPOTKOTO 3aMbIKaHUS PETYJIATOPA SBJSETCS 3JIEKTPOHHOU. JJIEKTPOHHAas
3allMTa peaJU3yeTcs MyTeM ObICTPOU 06pabOTKM MUKPOIMPOL,ECCOPOM CUTHAIOB, NOCTYMAOL[AX
OT ZJATYMKOB TOKa. [Ipy npeBbIllIeHUY MTHOBEHHOT'0 TOKA 3HaYeHHUs 3*IHOM MPOUCXOAUT CHATHE
YOPaBJISOUMX HWMIYJbCOB C THPUCTOPOB, a HA JHCIJIee OTOOpaXKaeTCsl COOTBETCTBYIOIEe
COOOIIeHHE.

B) 3amMTa OT 1neperpy3kd THPUCTOPOB MpeJiHA3HAuYeHa /s COXpaHEHUs
pPaboTOCOCOOGHOCTH THPUCTOPOB NpPU JJUTEJbHOM Ieperpy3ke TOKOM, IpeBbIIIAIEM
HOMMHa/IbHOE 3HAYeHHe TOKa perysstopa. MHUKpONpOLEeccop HeNpepblBHO HU3MepsieT TOKHU
Harpy3Ky U HaKaIJIMBAaeT 3HaYeHHe BPeMsI-TOKOBOI'0 MHTerpajia U CPaBHHUBAET €ro C YCTABKOH,
IpY NMPEBBIIIEHUH KOTOPOW CHUMAET UMIYJIbChl YIIPaBJeHUsl C TUPUCTOPOB U OTOOpaXKaeT Ha
Jucree coobluieHue. PaboTa perysissiTopa 6JI0KMpyeTcs Ha 3 MUHYTBI, 10CJIe Yero OH NepexoiuT
pexxuM “I'oToBHOCTB” ecsiv nmoAaHa komanza “Cron”.

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

B) 3amwuTa OT meperpeBa paauaTopa 00eCHeYUBAETCS BCTPOEHHBIM TeMIepaTypPHbIM
JlaTYUKOM, KOTOpPbIA HeNpepbIBHO ONpallMBaeTcss MHUKporpoueccopoM. [lpenenbHas
TeMnepatypa paguatopa - 80 C. Ilocne cpabaTbhiBaHMsS 3alUThl paboTa peryasTopa
OJIOKUpYyeTCs [0 OXJaXKJeHUs pajauatopa Ao TeMmmepatrypbl 60 C, mocje 4ero peryJsTop
nepexoAuT pexuM “'0TOBHOCTL”, ec/iv nmoAaHa komaHza “Cromn”.

[') KoHTposib MOJAKJIOYEHUSI HArPy3KU U TEeCTUPOBAHHE TUPHUCTOPOB HA BHYTPEHHee
KOPOTKO€ 3aMblKaHUEe OCYILEeCTBJSETCS CUCTEMOM ymnpaBJjieHUs B pexuMme “[OTOBHOCTBH’; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3alyMTa MOXET ObITh BK/JIIOUEHA UJIU OTKJIIOUYEHA
nyTeM nporpaMMupoBaHus GyHKUUU FO1( cM. nyHKT 7).

/1) KOHTpOJIb HampsDKEHUS CUJIOBOM CETU OCYILEeCTBJSETCS 3JIEKTPOHHBIM CIIOCOOOM.
3amuTa cpabaThIBAET B C/IyYyae OTCYTCTBUS MUTAIOLIEr0 HAMPSIXKEHUS.

E) 3ammuTa oOT BHyTpeHHel HeucnpaBHocTd “Owm5 HeT c¢BsA3W Mexay miatamMu”
bUKCcUpyeTCs MpPU OTCYTCTBUU OOMeHa JAaHHBIMU MeX[y IJaTaMu. [[py BO3BHUKHOBEHUU 3TOU
aBapUH YCTPOUCTBO He MOXKeT GYHKI[MOHUPOBATh, TPEOYETCS PEMOHT.

K) 3amuTa oT HEMCIPAaBHOCTH LieNU U3MepeHUs HaNps>KeHUs1 cpabaThIBaeT, eCJIM CUCTeMA
yIpaBJieHUs] U3MepsieT 3aBe/[OMO HeBepHbIe 3HAaUYeHHs BbIXOJHOT'0 HAaNPsKEHU 1. 3al[UTa MOXKET
OBbITh OTKJIIOYeHa ¢yHKIMed FO5( cM. myHKT 7).

3.16 HacTtpoiiku

B peryJsisiTope npeAycMOTpeHa BO3MOXKHOCTb HACTPOUKU:

A) Jilna usMeHeHHe Topora cpabaThIBAaHUS 3aAIUThHI OT KOPOTKOI'0 3aMbIKaHHUsI B BepXHel
yactu matel TPM-ZVEL A5 npeaycMoTpeHo 5 mosioxkeHUd Jjg xkamnepa J1-J5 ¢
HanpsPKeHUsIMU ycTaBKU 3aumuThl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavyanbHO Ha
NpeANpPUSITHN U3TOTOBUTEJIE YCTAHOBJIEH NMOPOT CpabaThIBAHHUSA 10 aMIIUTY/le 0KoJio 2,5-3*1H,
r7e [H - HOMUHAJIbHBIN TOK peryJ/sTopa. B ileBoM BepXHeEM YTJy 3TOU Ke MJaTbl UMEIOTCS /1B
KOHTpoJibHble To4ykd “K3”. HampspkeHue, uU3MepeHHOE MeXJAy 3TUMU TOYKaAMHU, [TODKHO
COOTBETCTBOBATb MOJIOXKEHUIO J1-]5, 3aMKHYTOMY /KaMIlepoM. ITO HaNpshKEHUE OmpeJieisieT
TOK cpabaTbIBaHUs 3alMUThI o K3. BesimyrnHa Toka cpabaThiBaHUS MPSIMO-MPONOPLIMOHAIBHO
HaNpsDKEHUI 3TOM  ycTaBKU. [Ipy  Heo6GXOAMMOCTH  YBEJHWYUTb 4YYBCTBUTEJNBHOCTH
cpabaTbIBaHUs HYXHO 3TO HampshkeHHe YMeHbIIWTb, [Js 3arpyobJsieHuss - HaobopoT
HanpsikeHUe ycTaBky K3 yBeJIMYUTh.

[IpuHUMas pellleHHe O HEO6XOJMMOCTH W3MeEHEeHUs HACTPOUKH 3alUThl OT KOPOTKOIO
3aMblKaHUs, cyie/lyeT MPUHUMATh BO BHUMaHUE:

- eCc/qi pKaMIep CHAT, HU OJHO W3 TMOJIOKeHUH |1-]5 He 3aMKHyTO, TO 3alUTa He
cpaboTaer;
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- ObIBaeT cuUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOILEM TOKE,
M3MEepEeHHOM KJlelllaMy, MeHblleM 4YeM [H. JTO He 00s3aTeJibHO TOBOPUT O HeNpaBUJbHOU
3aBOJICKOM HACTpoOMKe 3al[dThl, MOTOMY 4YTO 3al[dTa CpabaTbIBaeT IO aMILIUTYAHOMY(
MTHOBEHHOMY) 3HAUYE€HUIO TOKA, a He JIeHMCTBYWOIEMY. ITO Yallle TOBOPUT O TOM, YTO BEJUKO
aMIIMTYAHOe 3HaYeHHe TokKa( MUukK-pakTop). [lonbITKa 3arpyorUTh UM MOJHOCTbIO OTK/IIOYUTh
3amuTy OoT K3 MOXKeT NmpuBeCTHM K BBIXOJY THUPUCTOPOB U3 CTPOS - BeJb OHU JIONMYCKAKOT
HEKOTOpOe TMpejJieJibHOe 3HaueHHWe MTHOBEHHOr0 TOKa, a 3aBOJCKas HaCTpoMlka Kak pas
npejycMaTpUBaeT cpabaThiBaHUE 3AIUTHI AJis HeIPeBbIIIEHHUs 3TOTO MpeebHO-A0yCTUMOT0
3HaYeHHUs. B 3TOM ciydyae U3roTOBUTE/Ib UMEET MPaBO OTKa3aTh B OeCIJIaTHOM FapaHTUHHOM
006CTY>KUBaHUU.

b) llokazaHus gaT4yvka Toka. B ciydae, eciiv Tok, usMepeHHbI GaKTUYECKH, PACXOAUTCS C
JI@aHHBIMH, 0TOOpa’KaeMbIMHU Ha JIUCIIJIee, MOXKHO NIPOU3BECTH UX MOACTPOUKY. [l NOACTPONKH
cayxkut ¢ynkuusa F102 "kl ¢aza”. [lokasaHuss Toka Ha [JUCIJIee H3MEHSIIOTCA MPSMO-
NpPONOPIHOHAJBHO U3MEHEHUIO 3TOTO KO3pdUueHTa.

[IpyHKUMasn pelleHWe O NMOACTPOMKe MMOKAa3aHUM TOKa, ClefyeT UMeTb B BUAY CJefyloliue
dakTopshI:

- JATYMKA TOKAa MMeKT HEKOTOPYK HA4ya/JbHYI0 30HY HEYyBCTBUTEJIBHOCTH W
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
JlaTYNKOB TOKAa MOTYT ObITh HEJOCTOBEPHBI WJM BOOOILE HyJIeBbIMM, HO 3TO He TOBOPHUT O
HEUCIPABHOCTH WJIM HEBEPHOM HACTPOMKe; IPY YBEJIUYEHUH TOKA, IOKAa3aHUA BXOAAT B HOPMY;

- U1 HW3MepeHHWd TOKa HYXXHO HCIOJIb30BaThb KJelld, CIOCOOHble U3MepATh
Cpe/lHeKBaJ[paTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
HCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He usMmepsiomue TRUE RMS, MoxkHO
UCII0JIb30BaTh TOJIbKO IPU CUHYCOWJAJbHOM TOKe, a IPHU HECHUHYCOUJAJbHOM TOKe TaKue
KJIeIM MOTYT JAaTb NOTpelHOoCTb u3MepeHus Ao 50%. PexkomeHayeTcs MCNOJb30BaTh KJjelLix
¢upmel "Fluke” nnu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOAUTH NIPU TOKe paBHOM 60-
80% OoT HOMHWHAJIBHOTO TOKa PEryJfaTopa;

- OTKJIOHEHME NO0Ka3aHUU OT JAeUCTBUTENbHBIX 60osiee ueM Ha 10-15%, BeposiTHO, TOBOPUT
0 HaJINYUM BHYTPEHHUX IOBPEX/JeHUH, BO3MOXXHO, TpebyeTCs peMOHT;

- HeBepHas HACTpOMKa MOXeT NPUBECTU K HEKOPPEKTHOMY CpabaThbIBaHHIO 3aLIUT OT
neperpyskd HJM KOPOTKOIO 3aMblKaHUs - JIMOO CJMUIKOM 4YacToe U HeoOOCHOBAaHHOeE
cpabaTbiBaHMe J1IM60 HA060POT OTCYTCTBUE WJIM CIMILIKOM MeJiJIeHHOe cpabaTbiBaHUs. B ciayyae
BbIXOZIJa U3 CTpPOA peryJsaropa MO0 MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTeseM, W3TOTOBUTEJb MMeeT INpaBO OTKa3aTb B 0OeClJIaTHOM TrapaHTUHHOM
00CTY>KUBaHUU.

[Ipy npoBeAeHUM omnepanuid MOACTPOUKH TOKa3aHUW HA [HUCIJIee PEKOMEeHAyeTCs
bUKCHPOBATh PeryJUpyeMyto BeJIMYMHY Ha JUCILIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIM yIpaBJeHuUs.

B) HacTpoiika noka3aHui Hanpsi»KeHUs Ha JUcIjiee. 3a U3MepeHHe HalpsXKeHHsl OTBeYaeT
mata A6( camas HWXHAs). C JIeBOM CTOPOHBI IJIAThl €CTh PeryJadpoBOYHbIA pe3uctop R13,
OTBeYaWIIUN 3a YCTAaHOBKY HysdA. C mpaBod CTOpOHBI - pe3uctop R7, mMacmrrtabupyromui
K03QPUIUEHT NepeJjadyl OT U3MEPUTENbHOU MJIAThI K MOKa3aHUAM JUcIies. PesucTopbl MOTyT
ObITh TPYAHO JOCTYIHbI U3-3a )KI'yTa IPOBOJOB.

151 moACTPOMKY NMOKa3aHUM Ha JUCIJiee HE06X0UMO OTKJIKYUTD 3alUTy pyHKLMel FIO5,
nojaTb kKoMmaHay “Pa6ora”, BbICTaBUB HyJieBoe 3aJaHue. 3adpuKcUpoBaTh KHomkou ~@”
MHTEPECYOILYI0 BeJIMYUHY Ha AucIiee. Y6eAUThCs, YTO Ha NOAK/IIOYEHHON Harpyske HyJieBoe
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HanpsKeHUe U JO0OUTbhCS MOKAa3aHUW HyJiS Ha JIUCIJIee TOBOPOTOM IOJIOBKU PEryJIMPOBOYHOTO
pesucrtopa R13.

Jasiee mogHATH BbIXOAHOe HanpsxKeHUe 10 60-80% oT MakcMMabHOTO U pe3ucTopoM R7
OTpery/JvMpoBaTh IOKa3aHUS Ha [UCIJiee, JOOWBLIWCh COBMNAJeHUSI C [JIEWCTBUTEJbHBIM
3HaueHUeM. M3MepsATb HamnpsbKkeHHe Heob6X0AUMO NpPUO60pPOM, 06J1aJalUUM CIOCOOHOCTBIO
U3MepAaTh cpeAHekBajpaTHdyHoe 3HaueHUe(TRUE RMS). Ilocsie 3aBepiieHUsI HACTPOUKHU
peKOMeH/lyeTCsl BKJIIOUUTD 3alUUTy GyHKIMen F95.

3.17 YupagJieHue 1o uHtepdeiicy RS-485 no npotokosy ModBus RTU

PerynsgTop npeAycMaTpuBaeT YCTAaHOBKY MJaThbl ¢ UHTepdericom RS-485. [To yMosiyaHUo
3Ta MmJaTa He UJIeT B KOMILJIEKTe NOoCTaBKU. Ee He06X0JMMOCTb HYKHO yKa3blBaTb MPU 3aKase.
Eciu npu mnepBoHauya/bHOW NOCTaBKe IJlaTa He OblIa 3aKa3aH, TO €€ MOXHO J[JOKYNHUTb
OTZIeJIbHO.

Jns ynpassieHus no untepdeiicy RS-485 Heob6xoumo:

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

B) YcTaHOBUTB 3HAaUYeHHE CKOPOCTHU NepeAayu JaHHbIX yHKkiuen F100;

B) IIpu Heo6X0UMOCTH MoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHUE 33/]al0Lero
CMTHajJla Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTh 3HadeHuss OyHkuu F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). bBoJiee mo/ijpo6Hasi JoKyMeHTaIus o miate RS-485 u perucrpax
ModBus BbLI10KeHA Ha caliTe MPOU3BOAUTEIS.

3.18 HMcnosib30BaHUe KHONKHU “ABapuiiHOe OTK/IOYeHUe”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsDKEHWEe C HarPY3KU B JIOOOM
pexxuMe pabOTbl yCTPONCTBAa NPU BO3HUKHOBEHUMH BHEIITATHOM CHUTYallUH, CBSI3aHHOW C
yrpO30# KMU3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHonka nmeeT ¢pUKcaluIo CBOETO M0JI0XKEHHUS.

B MozesiiIX TUPUCTOPHBIX PEryJATOPOB C HOMUHa/JIbHBIM TOKOM 40 1 80 A npu HaKaTUHU
3TOM KHONKH pa3pblBaeTcsd Liellb BCOOMOraTeJbHOr0 MUTAHUA, IPU 3TOM IJIAThl YIIpaBJeHUs
06eCTOYMBAIOTCA U UMIIYJIbChl YIIPABJIe€HUs HA TUPUCTOPHI He MOJAI0TCH.

Jns Mozesield ¢ HOMUHAJIbHBIM TOKOM OT 125 A U Bblllle IPU HaXKaTHUU KHOIKU MOAAETCS
HalpsbKeHWe Ha MexaHHW3M He3aBUCHMOIO paclelNuTesNsd CUJIOBOrO aBTOMATa, KOTOPBIM
OTKJII0YaeTcs U 06eCcTOYNBAeT HarpysKy.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 PeryndaTop COOTBETCTBYyeT JeUCTBYWOIIUM Tpeb6oBaHuaAM “[IpaBus ycTpoucTBa
3JIeKTPOyCcTaHOBOK’,  «[IpaBuMjiaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneit» U «llpaBun TeXHUKU 6€30MACHOCTH MPU IKCIIyaTallMM 3JIEKTPOYCTAHOBOK
noTpe6uTesei».

4.2 Jlna paboThl perysasaTopa HCIOJIb3yeTCsd ONacHoe [Jif »KU3HU HanpsbkeHue. [lpu
YyCTaHOBKe peryJ/iiTopa Ha 00'beKTe, a TaKXKe NPU yCTPAaHEHUU HEUCIIPABHOCTEN U TEXHUYECKOM
00CJ1y>KMBaHUM HEOOX0AUMO OTKJ/IIYUTh PETYJIATOP U NOJKJII04YaeMble yCTPOKUCTBA OT CETH.

4.3 He AOIIYCKaeTCA MollalaHue BJIalrdk Ha KOHTAKTblI KIEMMHHWKOB U BHYTPE€HHIOK 4Y4dCTb

mkada. 3anpelnjaeTcs MCNOJIb30BaHUE PETYJSATOPAa B arpeCcCUBHBIX Cpejax C Coflep:KaHHeM B
aTMocdepe KUCJIOT, Lie104el, Maces U T. 1.
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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 Jlns 3a1lUThI 00CIYKMBAIOILET0 IIepCoOHasIa PeryasaTop J0J/KeH ObITh 3a3eMJIEeH.

4.7 PeryiiTop He MOXKeT ObITh MCNOJIb30BaH KaK pa3’beIUHUTE/Ib LIeNU WU U30JIMpylollee
YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halpsi>KeHWe Ha HarpysKy IpeacTaB/isgeT ONacHOCTb [JJs
IepcoHa/la Uiu 000PYyZ0BaHUS, TO PeryJsaTop He0oOX04UMO MOAK/IKYATh Yyepe3 NpepblBaTelb,
HanpuMep, KOHTAKTOpP, yIIpaBJ/isieMbli BHEIIHEH CUCTeMOM 6e30M1acHOCTH.

4.9 He nonyckaeTcsi paboTa yCTPONCTBA C KOHAEHCATOPHON HArpy3KoM, MOJK/JI0YEeHHON K
BBIXO/ZY.

4.10 PaboTra peryJssTopa CONpPOBOXKJAeTCS BbljaeseHHeM Temsa. [y mpeaoTBpalleHUs
neperpesa, BbIX0/la U3 CTPOS U peJI0TBpallleHUs oXKapa Heo6X04UMO:

A) ycTaHaBJIMBATH PETYJISITOP HA HETOPIOUYYIO TOBEPXHOCTD;

B) HefoMmycTUMO yCTaHABJUBAaTh PETYJSATOP B MJIOXO BEHTUJIUPYEMbIX MeCTaxX U MeCTax C
BBICOKOU TeMIlepaTypor OKpPYKalolllel cpesibl;

B) npu ycTaHOBKe HE06Xx0AMMO obecrnieduTh He MeHee 100 MM cBOGOZHOI0 NPOCTPAHCTBA
10 IEPUMETPY peryJsTopa.

5. MoHTaxx Ha 06'beKTe.
5.1 CiefyeT yCTaHOBUTD PETYJISATOP Ha LUTAaTHOE MeCTO U Ha/leXKHO 3aKpPeNnUTh ero.
5.2 3a3eMJIUTh peryJATop B COOTBETCTBUE C TpeboBaHUAMH [1YI.

5.2 llpoksiafbIBalOTCSA JIMHUM CBSI3M, NIpeiHa3HAYeHHble COeJUHEHUS C MTAILeHN CEeThIO,
Harpy3Kou, yCTPOMUCTBAMU yIpaBJIEHUS.

5.3 CeyeHue CUIOBBIX IPOBO/IOB JOJX)KHO COOTBETCTBOBAThH TOKY Harpy3KHU.

54 llenu Aad MOJAYM CUTHAJIOB YIpaBJIeHUS CjeAyeT BbINOJHATh BUTBIMM MapaMH
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoOCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASOLUUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaZeXHbIH KOHTAKT C
KJIeMMHHUKOM PeryJsTopa, [AJs 4Yero PeKOMeHAYeTCs WX KOHIbI TIIATeJbHO 3aYUCTHUTh U
06JIyIUTb UJIM ONPECcCOBATh B CTAaHTAPTHbIe HAKOHEYHUKH, THJIb3bI, KJIeMMbI. [loJicoeuHeHre
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He ponyckaeTcs Npok/aajKa JHUHUHN YNPaBJAKIIUX CHATHAJOB B OJHOM XXIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3JAI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.
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5.5 TloakaoueHue BHELIHUX ILeNell K yCTPOUCTBY NPOU3BOAUTCS MO CXEMaM,
NpYBeeHHBbIM B [IpuioxeHuu A.

5.6 Ilpu BbINOJIHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.

6. IlepBoOe BK/IIOYEHHE.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JMUMO BBINIOJHUTD CleAyole e CTBU:

A) mpousBecTH NOAKJIIOYEHHe MO cXeMe 1, yKa3aHHOW B NpPUJIOKEHHWU A, NPU 3TOM B
KauecTBe TEeCTOBOU Harpyskd peKOMeHJyeTcs MOJK/IYUTh JIaMIy HaKaJUBaHUs MOILHOCTbIO
100-150 Br.

be3 mnoAK/JIOYEHHON HArpy3kd HEBO3MOXXHO CJieJlaTh BBIBOJ O MPaBWIbHOW WU
HeNpaBUJIbHOU paboTe peryJsTopa.

B)y6eauTbcs B NPaBUJIBHOCTU NMOJK/IOYEHHS BHEUIHUX Lielled NUTaHUA W yNpaBJeHud,
3a3eMJIEHHS], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHHSI Ha BBIXO/IE;

B) nojaTh HampskeHWe Ha PeryJsTop, IpU 3TOM BCe CBETOJUO/bl Ha NlepeJHel NaHe u
mkada Jo/KHBI KPaTKOBPEMEHHO 3aropeThCs U MOracHyTh, Ha Auciyee B TedyeHUe 10 cekyH[,
JI0/KHA 0TOGPA3UThbCA HAANWCh TEKylled MOoJesd peryssiTopa U BKJIIOYAITCS BEHTH/ISATOPHI
ox/NaxJaeHud. [lajee Ha Juclyee 0TOOPa3sUTbCA HaANWChb “‘['OTOBHOCTBH” M TeKyllee 3HaYeHUe
CUTHaJjia 3ajaHusi( HampspKeHUs WM MoIlHOCTH, HanpuMmep Us3=57%, ). 3To o3HadaeT, 4YTO
peryJsisiTop roToB K paboTe U IPOrpaMMHUPOBAHUIO.

6.2 Ilo yMoJsiuaHHIO, pETyJsATOp HMeeT HACTPOMKU: IMojadya KomaHJbl “Pabora”
OCYIL[eCTBJISIETCS MECTHO TYMGJIEPOM C JIML€BOM MaHeH, BbIXOJJHOE HaNpsiXKEHHUE PEryIUPYeTCs
$a30BbIM MeTO/OM, CHUTHaJl 33aJaHud MO0JAeTcs BCTPOEHHbIM IepeMEeHHbIM pPe3UCTOPOM.
[lepeBesute Tym6siep “Pabora” B mosoxeHue “Bka” U NpOKpyTUTE PYy4YKy HNEepEMEHHOTO
pe3ucTopa OT OJJHOIO KpalHero MoJIOXKEHUs [0 Apyroro. Y6eauTecb NpPU 3TOM, YTO Ha
NO/KJIIOUeHHON Harpyske( JlaMnax HakKaJMBaHUs1) U3MeHseTCs HallpshbkeHdWe B Ipejiesax OT
HYJIS1 /10 TIOJIHOT'O CETEBOTO.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ, B pe>KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMHUpOBaHMEe U MPOCMOTP 3HAYEHUW YCTABOK OCYUIECTBJISIETCS B peXUMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HEOOX0AUMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “IIporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuchk “[IlporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAUKATOpa OTOOpa3UTCsA
Ha3BaHHUe NnepBou QyHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B peKUM “'0OTOBHOCTB”

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
O/ZJHOY HAaCTPOUKHU K [ PYTOM.
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7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUs1 QYHKIUU.

Bbi6bpaB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJU U3MEHMTb,
KpaTKOBpPEMEHHO HaXXMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKEe UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYyHKIMHU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

M3MeHUTh 3HaUYeHHe QYHKIIMU MOXKHO, HAXKMMasi KHOMKH “>" 1 “<”,

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOE 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHoONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPHUT 00 YCHENIHOW 3anucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHUKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylled QYHKIUU U CTAHET BO3MOXKHbBIM
HaBUTaLUsA N0 QYHKIHUAM.

Ecnv xe BblOpaHHOe 3HaueHUEe QYHKIUU COXPAHATh He TpebyeTcs, HaXMHUTE KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4YeM JIerko y6eJUThCs, IOBTOPHO MPOCMOTPEB 3HaueHHe PYHKIHUH, AJS1 Yero OnsThb HYXKHO

HaXKaTb KHOMKY “@”.

7.4 OYyHKIMU U UX 3HAYEHUS.
[IporpamMmupyeMblie GYHKIIMU peryJisiTopa lepedyucsieHbl B Tabauie 7.1.

Ta6snna 7.1 [lporpaMmmMmupyeMblie GYHKIUU

dyH- Haanuce Ha OnucaHue
KIUsl | MHAMKaTOope
dyukinuu F1-F8 ABasil0TCA 061MMM AJ11 BCEX PEXXUMOB
Onpenensier cnoco6 ynpaBJjeHUs: KoMaHJa “‘Pabora” mnopaeTca MeCTHO WU
JUCTaHLIMOHHO
3HavyeHHe Hagnucek IlosicHeHue
“ ”
F1 Cr0co6 yrp. 0 TyMBuep Komanga Fa60Ta ”l'IO,ILaETCH nepelioaoafl PYKOATKH
TyMOJiepa “PaboTa” B mosioxeHue “Bkj
Komanja “PaboTa” nojjaeTcss myTeM 3aMbIKaHUs KJIEMM
1 JUCTAHIIMOHHO .
6 U 7 KJIeMMHOU KoJI0AKU X1 nJ1aThl yripaBJieHUsI
2 modbus Komania “PaboTa” nmogmaercs no uHTepdeiicy RS-485
OnpepesisieT CUrHaJ ynpaBJeHUs BEIXOAHBIM HaNpsXKeHUEM
3HayeHHe Hagnucek [TosicHeHue
CurhHaJ 3aJlaHusI U3MEHSAeTCsd HaXKaTheM KHOIIOK “>" u
tl<"
0 KHOIIKH aon
HaxkaTue “>” yBesiMuMBaeT BbIXOJHOE HaNpsDKeHHE
HaxkaTue “<” yMeHblIIaeT BbIXOJJHOE HAaNpsXKeHUe
CurHas 3aJjlaHusl U3MEHSEeTCs MOBOPOTOM YKHU
F2 CUTHaJ ymp. A P Py*iKA
MepeMEHHOTO pPe3UCTOpPa, pa3MeleHHOro Ha JIUIeBOH
1 BCTP.pE3UCTOP MaHeJH. [TosiokeHUE “Mun” COOTBETCTBYET
MHUHHMMaJIbHOH BeJIMYMHE 3aJaHus, MmojaokeHue “Makc”
— MaKCUMaJIbHOM BeJIMUUHE 33/IaHUsI.
Curnas 3a/laHUs MOJJAa€TCS BHEIIHUM HanpsikeHueM 0-
2 0.10B
10B
3 0.20 MA CurHaJj 3aJlaHus NoJlaeTcsi TOKOM ynpaBJjeHusi 0-20 MA

22




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

4 4.20 MA CurHaJj 3a/laHud N0JlaeTcsd TOKOM ynpaBJjieHus 4-20 MA
CurHas 3afiaHus NOJA€TCS BHEIIHUM IepeMeHHbIM
5 BHEIIl. PE3UCTOP | PE3UCTOPOM. PexoMeHyeMoe 3HaYeHue
CONpPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJi 3aJlanus nojiaercs no uarepdericy RS-485
OnpenenisieT NOBeJleHUE PEryJsTOpa MOCAe NPONAXKU HAMpsKeHHs CUJIOBOM CeTH WU
BCIOMOTraTeJIbHOT0 HanpsbKeHus B pexxuMe “PaboTa”
3HavyeHUe Hagnuch IlosicHeHue
Ecin mpoBan HamnpspkeHUs [JWICA MeHee 2 CeK -
BBIXOJIHOE HaNpsbKeHWe CKavyKoM BO3BpallaeTcsd Ha

0 BKJIIOYEHO NpPEXHUU ypOBEHb.

Eciv mpoBan HampspkeHus Aawicsd Oosiee 2 cek -

F3 aBT.BKJI. NPOUCXOAUT aBTOMaTHUYECKOE MOBTOPHOE BKJIKYEHHUE.
Ecin mpoBan HamnpspkeHUs [JIWICA MeHee 2 CeK -
BBIXO/IHOE HaNpsbKEHUWe CKAavyKkoM BO3BpallaeTcss Ha
NpeXXHUU yPOBEHb.

1 OTKJIIOYEHO Ecnv mpoBas HanpspkeHUs JJuiicsa 6Gosiee 2 ceK -
aBTOMaTHUYECKUM IMepe3amnycKk He MNPOUCXOJUT; UYTOOBI
nepedTd B pexuM “PaboTa” HYXHO NOAATh KOMaHAY
“Cton”, mocJie 4yero noJiaTh BHOBb KoMaHay “Pa6ora”

OnpejensieT ycaoBUe cpabaTbiBaHUs 1-ro NporpaMMHUPyeMOro peJie
3HavyeHUe Hagnuch IlosicHeHue

0 OTKJIIDYEHO PeJie HEaKTUBHO BO BCEX PeXXUMaX paboThl
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B pEXKUM

F4 1-e pene 1 curnan FOTOB "lPOTOBHOCTb" b P i i pEOAEP
2 cnrtan PAEOTA S:paﬁaTb’{BaHI/Ie peJie IPpOUCXOAUT MPU NMEPEXOJE B PEKUM
PaboTa
3 cnrtan ABAPUS ‘('Ipa6aTb£BaH1/1e peJie IPOUCXOIUT MPU MEPEXOJIE B PEKUM
ABapus
OnpejensieT ycaoBUe cpabaTbIBaHUs 2-T0 MPOTrPAMMHUPYEMOTO peJie
3HavyeHHe Hagnuch IlosicHeHue
0 OTKJIIDYEHO PeJsie HeaKTUBHO BO BCEX PeXXUMaX paboThl
1 curtian TOTOB E:pa6aTbIBaHI;Ie peJie IPOUCXOIUT MPU NMEPEXOJIE B PEKUM
F5 2-e pene ['0TOBHOCTH
2 cnrtan PAEOTA 9pa6aTb:BaHne peJie IPOUCXOAUT MPU NMEPEXOJE B PEKUM
Pa6oTa
3 cnrtan ABAPUS ‘('Ipa6aTb£BaH1/1e peJie IPOUCXOIUT MPU NMEPEXOJIE B PEKUM
ABapus
OnpejensieT ycaoBUe cpabaTbIiBaHUs 3-r0 IPOrPaMMHUPYEMOTO peJie
3HavyeHUe Hagnuch ITosicHeHue
0 OTKJIIOYEHO PeJjie HEaKTUBHO BO BCEX PEXKMUMaX pabOThI
1 cnrtias TOTOB E:pa6aTbIBaHI;Ie peJie IPOUCXOIUT MPU NMEPEXOJIE B PEKUM
Fé6 3-e pese ['0TOBHOCTB
2 cnrtan PAEOTA 9pa6aTb:BaHHe peJie IPpOUCXOAUT MPU NMEPEXOJE B PEKUM
Pa6oTa
3 cnrtan ABAPUS ‘('Ipa6aTb£BaH1/1e peJie IPOUCXOIUT MPU NMEPEXOJIE B PEKUM
ABapus
OnpenenisieT MeTO/, peryJIMPOBaHMs BBIXOAHOT'0 HANPsSXKEHHUs
3HavyeHUe Hagnuch IlosicHeHue
F7 MEeTO/, per. > >
0 ¢dazoBbIA @®a30BbId MeTO/, peryIupoBaHus
1 np.nepuoz, MeTo/ peryJinpoBaHUsi IPONYCKOM NEPUOJIOB
3a/laeTcsi XapaKTep Harpy3Ky — akTHUBHAs UM aKTUBHO-UHAYKTHUBHasl.
F8 Harpyska 3HayeHue Hapgnuce [losicHeHuUe
0 aKTHUBHas AxTuBHasd Harpyska( cos ¢u >0,9)
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1 aKTUBHO-UH/JI. | aKTUBHO-UHJYKTHBHas. PekoMeHAyeTcsl MCNOJIb30BaTh
JUis Harpy3ku ¢ cos ¢u<0,8 npu pazoBom ymnpaBieHUU(
F7=0) wu pana Harpysky, NOJAKJIOYEHHOW 4yepe3
TpaHcdopmaTop, HpH yIpaBJeHUHd IPONYyCKOM

nepuogoB( F7=1)

3a,qaeT napameTphbl AJid UHAWKALNH B pa6oqu pexuMme

0 LLUP WHuKalusi TOKOB, HANPSKEHUN U MOIIHOCTeN o dazam
1 [,U WHuKanus TOKOB M HaNPsKeHUH 1o ¢paszam
F9 HH KA 2 I, P WHauKanus TOKOB M MOITHOCTeH 1o ¢paszam
3 U, P WHuKanus Hanpsi>KeHUH 1 MOLITHOCTEH 1o ¢paszam
4 I Wuukaius TOKoB 1o ¢pazam
5 §) Wuaukanus HanpsikeHUM no dpasam
6 P WHauKanusa MoIHOCTeH 1Mo ¢pasam
dyukuuu F11-F24 paeiicTByoT npu ¢pazoBoM MeToje peryaupoBanus( yuknusa F7=0)
BpeMsi maBHOTO BbIXOJA HAMNpsDKEHUs Ha 3aJaHHbIA ypoBeHb. /lMama3oH 3HayeHUM
F11 IJIaBH. YCK
dyukuuu ot 0 1o 25 cek c marom 0,1 cek
BpeMsi mJIaBHOTO CHM)KEHUs HaNpsKeHUs [0 MUHHUMaJbHOTO 3HaudeHus. /Jluama3oH
F12 IJIAaBH. BBIKJI. N
3HaYeHUU ¢yHkuu ot 0 1o 25 cek c marom 0,1 cek
OnpefesnisieT 3aKOH U3MEHEHUSsT BbIXOJHbIX HaNpPs>KeHUsA U MOIIHOCTHA B 3aBUCUMOCTHU OT
yOpaBJsSOIIEro curHana(mpu ycjJOBHM, 4YTO HaNpshkeHUe CeTH CUHYCOUJAJbHO, a
Harpyska JiInHelHa)
3HavyeHue Hagnuceh ITosicHeHue
F14 | per. BequuuHa
0 U BrixoqHOe HampspbkeHWe TMPsSMO HPOMNOPLHUOHAIBHO
CUTHaJly yIpaBJeHuUsl
1 p BbIXo/iHast MOIHOCTb MPSIMO MPONOPI[MOHAJBHO CUTHALY
ynpaBJieHUsI
MuHMMaJIbHOe 3HaYeHHe CUTHaJjIa 3aAaHus B %. /luanma3oH 3Ha4yeHUH GyHKIuU oT 0% m10
F15 | HmwKH.IIpemen 0 0
100%, HO He 60.1ee 3HaYeHus1 yHKuuH F16. luckpetHoctb 0,1%
MakcruMasibHOe 3HaYeHUe cUTrHasa 3a/jlaHus B %. JluanasoH 3HaueHuit ¢yHkuuu ot 0% ao
F16 BepX. Ipeje o o
100%, Ho He MeHee 3HaueHus ¢yHkuuu F15. JuckpetHocTb 0,1%
YnpaBJsieHHe TOKOM Harpy3kd. OyHKIUS BKIKYAET WU OTKJIIYaeT PeXXUM OTpaHUYeHUs
TOKa WJIH CTabUJIM3allMM TOKa.
3HavyeHue Hagnuceh [TosicHeHue
0 OTKIJL Pe>xuMbl OrpaHUY€eHHUs UK CTaOUIM3AIMU OTKIYEHbI
1 orpaHuvyeHue | | BkiroueH pexxuM orpaHU4eHHUs TOKA
F17 UM 2 Crabunuzanusa | | BkaoueH pexxuM cTabuaM3aldu Toka
p 3 OrpanuyeHue U | BKJ/IOUEH peKHMM OrpaHUYeHUsI HanpsHKeHUsI
4 Crabusausanus U | BKIo4eH peXXuM CTabUIr3aIui HallPsKeHUsT
5 orpaHuyeHue P | BK/IOUeH peKMM OrpaHUYeHUsI MOIHOCTHU
6 Ctrabunuzanus P | BkitoyeH pexuM CTabUJIN3allud MOLHOCTH
Crabunuzanus | BkiroueH pexxuM cTabuarM3aliu KBaipaTa HanpsKeHUs
7 *
U*u
QyHKIMS onpeJiesisieT CKOPOCTh M TOYHOCTh CTa0U/IM3AIlMK UK OTPaHUYEHHUs
0 MeiieHHas MepsieHHast cTaGUIM3alMs], BEICOKAst TOYHOCTD
1 cpeiHAs CpeaHssa cTabuan3anus, CpeIHss] TOYHOCTh
F18 | crabuiausanus PEA PEA 1M, CPEA
2 GbIcTpas BricTpas cTabuin3alus, HU3Kas TOUHOCTh
3 rH6Kas BeicTpass mpu OOJBIIMX OTKJOHEHHSX OT YCTaBKH,
Me/lJIEHHAs1 IPY MaJlbIX OTKJIOHEHHUSIX
OnpenenseT MHUHUMaJbHOE 3HAayeHUWEe HaNpsHKEHHWS Ha Harpyske B peXuMe
F19 H. npegen U CTabWIM3alMKU HamnpskeHUsA. 3HauyeHHe OQYHKIMA He MOXET IMpPEBBICUTh 3HAYeHUe
byuknuu F20
OnpepnensieT MakCUMaJibHOe 3HaueHHe HaNlPSDKeHUsI Ha Harpy3Ke B peXXHMe orpaHuYyeHus
F20 B. npenen U pea p Py p p

HallpA>XeHHUd HJIN CTa6I/IJII/IBaLII/II/I HallpAXXEeHHA. 3HaueHHe CIJYHKI_U/II/I He MOXXET OBITh
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MeHblle 3HaueHus1 dyHkuuu F19

Onpe,qenﬂeT MWHHUMaJIbHOE€ 3HA4YE€HHE TOKA B HArpy3ke B pexume CTa6I/IJII/I33L[I/II/I TOKa.

k21 H.nipejen | 3HaueHue QYHKIMY HE MOXET NPEBbICUTh 3HaYeHUe yHKIuu F22
OnpefensgeT MakCMMa/IlbHOe 3HaYeHHe TOKAa B Harpyske B pe)XHMMe OrpaHM4YeHHs TOKa
F22 B. ipegeJ | WM CTabUJIM3aLUM TOKa. 3HaueHHe QYHKIIMM He MOXKeT NPeBbICUTbh HOMUHAJIbHBIN TOK
pery/isiTopa 4 He MOXKeT O6bITh MeHbllle 3HaueHus1 pyHKuMM F21
F23 H. pesiest P OnpefensieT MMHUMaJbHOE 3HaYeHHEe MOLIHOCTU B Harpyske B peXMMe CTabUIM3aLUU
MOILHOCTH. 3HayeHHe QYHKLUU He MOXKeT NPEeBbICUTh 3HaueHue pyHKIuu F24
OnpefensdeT MakCMMa/IbHOe 3Ha4YeHHMe MOLIHOCTH B Harpyske B peXXHMe OrpaHUYeHHUdd
F24 B.llpeAea P | MOLHOCTU WIM CTAaOU/IM3aLUM MOILLHOCTH. 3HaueHHe (PYHKLHUM MOXKET ObITb MeHbllle

3HauyeHus oyHKIMU F23

®yukuuu F26-F28 neliCTBYIOT IPpU peryJiMpoBaHusA METO0M nponycka nepuogoB( yuknus F7=1)

OnpefensieT BpeMsi OJTHOTO IIMKJIA pery/aupoBaHus. [luana3oH 3HaueHUW PyHKUUHM OT 1

F26 LI per. Jo 25 cek c marom 1 cek
F27 HIDKH.TIpe e MuHMMa/bHOE 3HaYeHHe cUrHaja 3aAanus B %. /luana3oH 3HayeHut ¢pyHkuuu ot 0% 0
100%, Ho He 6oJiee 3HaYeHUs dyHKUUU F28. luckpeTHocTh 0,5%
28 Bepx.Ipeen MakcruMasibHOe 3HaYeHHe CUTrHasia 3aJjaHus B %. [luanasoH 3HaveHud ¢yHKuuU oT 0% g0
100%, HO He MeHee 3HaYeHus pyHKUMHM F27. luckpetHocTb 0,5%
F29 H. npejen P OmnpenesisieT MUHUMaJIbHOEe 3HaYeHHE MOIIHOCTH B Harpy3ke B peXUMe CTaOHJIW3alHU
MOIIHOCTH. 3HaueHue QYHKIIMH HEe MOXeT NPeBbICUTh 3HaueHUue GyHKiuu F30
OmnpenenisieT MakCUMa/IbHOE 3HAaUeHHE MOUIHOCTH B HAarpyske B peXuMe OrpaHUYeHUs
F30 B. npefen P MOIIHOCTH WJHM CTAaGU/IM3aIlM¥ MOIIHOCTU. 3HaYyeHHe (QYHKIIUM MOXKET OBbITh MeHbIIe
3HavyeHHUs QyHKIUU F29
dyukuuu F31-F32 paeiicTByoT npu ¢pazoBom meToje peryaupoBanus( ¢yuknusa F7=0)
OnpenenisieT MUHMMaJlbHOe 3HAaYeHUEe KBaJpaTa HaNpsbKEHUs Ha Harpy3ke B pexume
F31 | H.npenen U*U | crabuin3andi KBajJjpaTa HaNpsDKeHHWsA. 3HadyeHHe OQYHKIMU He MOXET IPEBBICUTh
3HaueHue ¢yHKMU F32
OmnpenenisieT MakCUMa/JlbHOE 3HAueHUE KBaJ[paT HANpPsHKEHUs HAa Harpyske B pexuMe
F32 | B.mpegen U*U | crabunusaiiiu KBajipaTa HamnpsikeHUs. 3HaueHUe QYHKIMU He MOXeT ObITb MeHbllle
3HavYeHUs pyHKIuHU F31
OyHKLMA BKJIKYAET UJIU OTKJ/OYaeT TeCTUPOBaHME HA HAJIMUMe Harpy3KU U BHYTPeHHee
KOPOTKOE 3aMblKaHH€e TUPUCTOPOB
Fo1 KOHTPOJIB 3HayeHHe Hapnuch [TosicHeHue
Harp. 0 BKJIIOYEHA 3aluTa BKJIOYeHa
1 OTKJIIOUEHA 3aniyMTa OTKJKYeHa
3auuyTa OT HEUCIIPABHOCTH B I1€NIM M3MEePEeHHs BBIXOJHOTO HANPSHKEHUS
FO5S samuTa UBbIX 3HaueHUe Hagnucob [TosicHeHue
0 BKJIIOYEHA 3alyTa BKJAYeHa
1 OTKJII0YeHa 3aluTa OTKJA4YeHa
3anuch B NaMAThb 3aBOJCKHUX HAaCTPOoeK( 3HaYeHHH 10 YMOJTYaHHIO )
3HavyeHue Hagnuceh ITosicHeHue
0 HeT 3HaueHUss BCex NporpaMMupyemMbix QGYHKIUNA He
H3MEHSIeTCS
Bce nporpaMmupyemsble byHKIMHU NPUHUMAIOT
3aBOJICKHE 3Ha4YeHHsl. JTU 3HAUYEeHHs PaBHbI:
F98 5aBOJL. HACTD. OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojcKoe
3HAYEeHHe 3HaYeHHe
F1 0 F19 0
1 Aa F2 1 F20 Unom
F3 0 F21 0
F4 1 F22 [HOM
F5 2 F23 0
F6 3 F24 PHomMm
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F7 0 F26 5 cek
F8 0 F27 0%
F9 0 F28 100%
F11 5 cek F29 0
F12 3 cek F30 PHOM
F14 0 F31 0
F14 0 F32 150000
F15 0% Fo1 0
F16 100% F95 0
F17 1 F99 1
F18 1 F100 3
F99 | RS-485 ajpec OnpepensieT ajipec ycTpoicTBa B ceTu RS-485, 3Hayenus ot 0 0 247
OmnpefesisieT CKOPOCTh Mepe/ilauu AaHHbIX 0 ceTu RS-485
3HaueHUe Hagnuce
0 1200 6uT/cC
1 2400 6ut/c
2 4800 6uT/C
3 9600 6uT/C
F100 | RS-485 ckop 4 19200 6ut/c
5 28800 6uT/c
6 38400 6uT/cC
7 57600 6uT/cC
8 76800 6uT/C
9 115200 6uTt/c
F102 kI ¢paza Onpenensier k03GPUIIMEHT MepeAayd MO TOKYy MeXJy H3MepeHHbIM 3HaueHUeM
CMTHa/Ja C JAaTYMKa TOKa M IOKAa3aHMWAMM TOKa Ha Jucilee. Ha npepnpuaTtuu
M3roTOBHUTEJIE 0OBIYHO BBICTABJIEHO 3HaYeHHe 6/1u3koe K 1,00. /luana3oH 3Ha4eHUH OT
0 mo 2,50

8. UHAnKanua AaHHbIX HA AUCILJIee

B Ta6siune 8.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILJIEE JaHHbIE /1J1s1 BCEX PEKUMOB.

Pexxum OTobGpakaeMble JAHHBIE

1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesunuuHa 3ajarouiero curHaja, Hamnpumep, Usz=25%,
P3=45%, I3 =66 A, U3=200 B, P3=20 kBT
1-a ctpoka Kox dyHKIUM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHue | F2 - curnan ymp.

2-51 CTPOKa 3HauyeHue QYHKIUHU U KpaTKOe MOsiCHEHUE
1-s cTpoka BesinuvHa 3a/al0111ero curHazna
2-9 CTpOKa 0TOOpaXkaloTCsl NapaMeTpbl B COOTBETCTBUE CO
3HayeHueM ¢yHKIMHU F9 u TemmnepaTypa pajguatopa, Hanpumep, [=25
A, U=200 B, P=5,0 kBT, Tp=38 C.
WupunypyeMble Ha AucIjiee napaMeTpbl NepUOJAYECKHM MEHSITCH.

Pa6oTa YTto6bl mpocMaTpUBaTh TOJBKO OJWH BbIOpAaHHBIA MapaMeTp,
HanpuMep, Tp, Hy)kHO HaxaTb KHomkKy "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HavaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaTbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa Hy»KHO NIOBTOPHO HaXKaTb KHONKY "®”.

ABapus KoJ olIMOKU 1 ee Ha3BaHUE
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9. Bo3MOKHble HEUCIIPABHOCTHU U CIOCOGHI UX YCTPAHEHUs

Bo3MokHbIEe HEUCIIPAaBHOCTH U CIOCOOBI UX YCTpaHEHHUA IpUBEJEHBI B Ta6m/me 9.1

Tab6uuna 9.1 Bo3aMo)KHbIe HEMCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N Omu6Ku Haanuce Ha IlosicHeHue
HHAUKATOpe
Harpy3ka He noJiK/JIl04YeHa WM KOPOTKOE 3aMbIKaHUE BHYTPU TUPUCTOPA.
Bo3MoxHasA npu4YMHaA JencTtBus
Harpy3ska He mnojk/wuyeHa WM | Y6eAUTbCA B NpPaBUJIbHOM
NOAKJ/IIYeHA HEBEPHO NOAK/JIYEHUH HArPY3KHU
HapyieHue KoHTaKTa [IpoBepuThH KOHTaKTHbIE
COeJIMHEHUS; TIPU HeOo6X0UMOCTH
KOHTaKTHbIE MOBEPXHOCTH
ol HeT Harpy3Ku ujiu 3aYMCTUTh, BUHTOBbIE COeJUHEHUS
K3 Ttupucropal NOATSAHYTh
OGpBIB MPOBOIOB, OGPLIB BHYTPH | [IpoBepUTH 11€JI0CTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
KopoTkoe 3ambikanue BHYTpH | “[Ipo3BOHUTL”  THPUCTOP npu
TUPHCTOpA OTKJIIOYEHHOM HaNpsDKeHUU CETH.
Ecnu Tupucrop “sBoHuTca’ -
YCTPOWCTBO HEUCIIPABHO
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
YCTpoHCTBO He 06HAPYKUBAET HANPSKEHUE CETU
Bo3mo:KkHasi npuYnHa JenicTBUs
HanpsbkeHuwe Ha perynaTop He | Y6equTbcs B MOJKJTI0YEHUH
. NoJaHo HamnpsKeHUs, IpPaBUJIbHOCTH
Om?2 HeT CUJIOBOH ceTH!
MOAKIYEHHUSs
C/IMIIKOM HU3KOe HalpsDKeHre Y6eauThcs, 4TO HanpsiKeHUe B CETH
6osbiie 190 B
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANPSKEHHUS MHUTAHUS
CUCTEeMbl  yIpaBJeHUs WJU [POBaJ  CUJIOBOTO  HaNpsKeHUS
JUINTEJBLHOCTBIO GoJiee 2-X CeKyH/. JlasibHelllee MOBeJleHUe peryJsiTopa
Om3 Hannpt;(:ggnﬂ' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHU4YeCKH Tnepedjer B pexuMm “loToBHOCTh”; ecam F3=1, ToO
peryasaTop BoijeT B pexuM ‘ToToBHOCTB” mocje mHoJayd KOMaHJbI
“Cton”
TemnepaTypa oxsaxaawulero paguaropa gocruraa 80 C.
Bo3MoxHasA npu4YMHaA JencTtBus
HeucnpaseH BEHTUJISATOD | Y6eauThcs B HCIPaBHOCTH
OXJIAXKJEHUS BEHTUJIATOPA
3acopeHbl BEHTHUJIAIIMOHHBIE | [IpouncTUTD BEHTUJIAIMOHHBIE
YKaJII03U KaJII03M OT NbLIK U Mycopa
Perynstop pasMemieH B IJI0XO | Y6eAUTbCs, 4YTO  TeMIlepaTypa
Om4 neperpes! BEHTUJIMPYEMOM  WJIM  KApPKOM | OKPY’KaloIlero BO3/1yxa He
MecTe npesbimaer 40 C.  YcTaHOBUTH

peryistTop B  JApyroe  MecCTo,
NPUMEHUTh BHEIIHUHN 06/1yB

BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

Bo3mo:KHas npuYnHa JenicTBUs
TeMnepaTypa cpefibl CJOUIIKOM | YOeIUThCS, UYTO  TeMIlepaTypa
HU3Kas cpeabl He Hke 0 C
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HewncnpageH
TeMIIepaTyphl

JaTYUK

OTnpaBUTb B PEMOHT

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

[Inatel A2 u A5 He o6MeHuBatoTcs | [IpouncTUTH MeXIIJIaTHbIe
HeT CBSI3U MEeXAY
Ow5 wiaTamul ZApyT C pYyrOM JaHHBIMU pa3beMbl, eCJIM OLIMOKa He Ucye3aeT
— OTIPABUThb B PEMOHT
KopoTkoe 3ambikaHUe Ha BbixoZie | [Ipo3BOHUTL BBIXOJ, peryasTopa Ha
peryzasaTopa Ha/Inure MexX$a3HOro KOpoTKOIro
3aMbIKaHHUA U 3aMbIKaHHA Ha 3eMJII0
CivwikoM  6GoJiblliMe  IMYCKOBBIE | YBeJMYbTe BpeMs IIJIaBHOIO MYCKa,
Ow?7 Koporkoe TOKH YMEHBIIIUTE BBIXOJAHOE
3aMblKaHue!
HanpsKeHue, BKIIYUTE PeXKUM
OTpaHHUYeHHUd TOKA
C60#i HacTpoek cpabaTbiBaHUs K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
3HayeHue TOKa Harpys3ku | YMeHbLIHUTb BbIXOJLHOE
npeBbIlIaeT HOMMHAJIBHBIM TOK | HallpshKeHHUe PeryJsaTopa;
ow10 Meperpyska perysasaTopa B Te4eHHe | BKJIIYUTD PEKUM OTpaHUYEeHHUA
JJINTeJbHOTO BpeMeHHU TOKa; YBeJUYUTb CONIPOTUBJIEHNE
Harpysku
BHyTpeHHAA HEUCIIPaBHOCTh OTnpaBUTb B pEMOHT
CucrteMa ynpaBJ/ieHUs QUKCUPYET 3aBeJJOMO HeBepHbIe T0Ka3aHUsA
HanpshKeHUs Ha JUcCIliee
Bo3mo:KHas npuynHa JenicTBUs
HeBepHasg cxemMa NOAKJIIOYeHHd | Y6eJUTbCS B IPAaBUJIbHOCTH
HarpyskHu, 06pbIB Harpy3KHu NOJKJ/I0YEHUA U OTCYTCTBUA
06pbIBa HArpy3Ku
TpebyeTcsa HacTpoiika mokaszaHui | OTKJAHYUTH 3alUTy PyHKIMel FO5,
HanpsKeHus NpPOM3BECTU NOACTPONKY
ow13 HeT U3MepeHus peryJIMpoBOYHBIMU PE3UCTOPAMHU

UBbIx!

Ha m1aTe A6 B COOTBETCTBUHU C
nyHKToM 3.16 B)

O6pbIB B U3MEPUTEJIbHOH 1eNU

Y6eauThbcs B NOAKII0O4EHHOM
COCTOSIHMY IIPOBO/IOB, Pa3beMOB
HWKHeH r1aThl 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 omn6ok

PeryJsisiTop He BoCHpUHUMaeT kKoMaHAy “PaboTa”

Bo3MmoxHag npuYrHa

JeiicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha peryaTop

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

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

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

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

3HayeHHe CUTCHaJa 3adHUA HE U3BMEHAETCA UJIK PaBHO 0%

Bo3MoxHasa npu4YMHA JencTtBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
ylnpaBJeHUsI WJIA UX HeBEepHOe | MPaBUJIbHOCTh NOJKJIIOYEHUA

MNOAKJIDYEHH e

nenel ynpaBJieHUs

28




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

HeBepHO yCTaHOBJIEHO 3Ha4yeHHUE
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0l1ero CUrHajaa

[IpocMoTpeTh 3HaueHUe OQYHKIUU
F2; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEHUeE.

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOT0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSSA
HEHCIIPaBHOCTb

OTnpaBUTh B PEMOHT

Het omn6ok

PerynsiTop mnepexoAUT B PEXUM

“PaboTa”, curHajs ympaBJieHUs

MNPpUCYTCTBYET W HN3MEHAETCA, Harpy3kKa I[MOAKJ/JIF0Y€Hd, HO Ha BbIXO/Je

HalnpAXeHHd HET

Bo3MmoxHag npuYMHa

JelicTBusa

HewncnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MmoxHag npuYrHa

JelicTBusa

He nmnopgaHo BcmoMoraTeJibHOE
nutanue 220 B

BkirounTh aBTOMaT QF2,
NpOBEPUTh HaJW4YUe HaNpsKeHUs
220 B Ha koHTakTax aBTomMaTta QF2

Haxxata  kHomka  “ABapuiiHoe
oTkJ4YeHue”

OTXaTb KHOIKY

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn60ok

[Ipy paGoTe peryjdaTop TMepUOAUYECKH “3aBHcCaeT’, JaHHble Ha
WH/JIMKAaTope OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/ibl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3a103/JaHKEM UJIM HEBEPHO

Bo3MoxHasA npu4YMHaA JdencTBus
BcnomoraresnbHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U IMpPOBAJIOB B
nepuoJUuecKku B HEM BO3HUKAKT | BCNOMOraTeJbHOM HaNpsH>KeHU M.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/nbHOe NMUTaHUE
BCJIE[ICTBUE BKJIYEHUS APYTroro | OT Apyroil JUHUHU
o6opyaoBaHus (

3JIEKTPOJBUTATEJIEH, CBAapPOYHbIX
anmnapaToB)

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipy mnojavye HampspKEeHHWs HA PEryJsTOp Ha Harpyske HPUCYTCTBYET
Hanpsi>KeHUe, X0Ts KoMaH/1a “Pa6oTa” He M0o/laHa, PeryJasTOP HAXOAUTCS B

pexxuMme “I'oToBHOCTB”

Bo3MoxkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
THUPHUCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HemepHoe MOJIKJII0UEHUE
Harpy3kKu

y6e,ﬂI/ITCH B NMpaBUJIbHOCTHU
IMMOAKJIDYEHHUA HATPY3KH

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHu4eckoe 0OC/Iy:KMBaHHE pETYJSATOPAa MPOU3BOJUTCSA HE pexke OJHOr0 pasa B
1IeCTh MecslleB M BK/IIOYaeT B cebs:

A) KOHTpOJIb KpelJieH!s peryasaTopa

B) KOHTpPOJIb 3JIEKTPHUYECKUX COeJMHEHNH, TOATS»KKa BUHTOBBIX COeJUHEHUH.

B) ypaneHue NnblIU U rpsi3y;

[') KOHTpOJIb UCIPAaBHOCTHU BEHTUJIITOPOB;
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/1) KOHTpPOJIb TEMIIEPATYPHOTO peXKKMMa PeryJssTopa.
11 MapkupoBKa peryJAaTopa

11.1 Ha ka1l peryJiiTop HaHOCSTCS:

A) Ha3BaHUE peryJasaTopa;

B) o6o03HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;

[') cTeneHb 3alUTHI KOPIYCa;

/1) 3aBoACKOM HOMED;

E) roa usrotoBJieHus.

12 YnakoBKa 6J10Ka
12.1 YnakoBKa peryJiaiTopa Ipou3BOJUTCSA B KAPTOHHYIO KOPOOKY UJIU iepeBAHHBIN ALLUK.
13 TpaHcnopTUpOBaHHE U XpPaHEHUEe

13.1 PerynsTop XpaHUTb B 3aKPbITbIX MNOMeEIEHUSIX B KAPTOHHBIX KOpPOOKaX WU
JlepeBSIHHBIX SIIIUKAX MPU CJIeAYIONUX YCIOBUSX:

A) TeMnepaTypa okpy:katoiero Bo3ayxa -20...+55 C;

B) oTHOcHUTeIbHASA BJAAXXHOCTb Bo3Ayxa He 6oJ1ee 80 % npu temnepatype 35 C.

Bo3yx B mOMeleHUH He JO0J/DKEeH COJEepKaThb IMbLIM, TApOB KUCIOT U IeJIoUel, a Takxke
ra3os, BbI3bIBaKOIIUX KOPPO3HUIO.

13.2 PeryssiTop B yHmakoBKe TPaHCIOPTUPOBATbH MpPHU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTUpoBaHHe [JONyCKaeTCd BCEMHM BHUAAMU 3aKpPbITOrO TPaHCIOPTA.
TpaHcropTHpoBaHWe  ABUATPAHCIOPTOM  JOJ/DKHO  NMPOU3BOAUTBHCA B OTAIJIMBAEMbIX

repmMeTu3npoOBaHHBIX OTCEKAX.

14 KoMILJIEKTHOCTb

B S O RN 1 mT
PYKOBO/ICTBO MO 3KCIITYATALM ..evereeeaereresersnessreensnes 1wt
| =0k 1 (0] o WP 1wt
30§01 0 O 2 T

15 F'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUIHBINA CPOK 3KCIJIyaTanuu 12 MecsleB CO AHS MPOAAXKHU, TPU COOJIIOJEeHUU
110JIb30BaTeJieM YCJI0BUH 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
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6ecllJIaTHbIM PEMOHT UJIU 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 ciyyae peMOHTa M KOMILIEKTAallUM NOTpeOUTENeM YCTPOMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHUX OpraHM3alLUil 6e3 corJacoBaHUs C U3TOTOBUTEJIEM.
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e B ciydyae usMeHeHUs KOHCTPYKLIMHU YCTPOUCTBA.

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

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHBbIN OCYIIECTBJSETCS Ha MpPeJNpUSITUU

WU3TrOTOBUTEJIA.

15.5 B ciyyae He0o6X0AMMOCTU FrapaHTUHHOTO U NMOCTTAPAaHTUHMHOTO PEMOHTA MPOAYKIIUU

MO>KHO 00PATUThCS 110 aipecy, YyKasaHHOMY caiTe KoMnaHuu: https://zvezda-el.ru/
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Ilpunoxxenue b F'aGapuTHbIE U IPUCOEAUHUTEIbHBIE Pa3MepPbI
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Ta6suna b1 'abapuTHbIE U IPUCOEJUHUTEIbHBIE pa3Mepbl, MM

HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, KT
TPM-1-C-A-40 360 390 414 560 525 174 | Boatsl M8 15
TPM-1-C-A-80 360 390 414 560 525 174 | boatsl M8 16
TPM-1-C-A-125 480 516 546 720 680 194 | Boate1 M10 22
TPM-1-C-A-160 480 516 546 720 680 194 | Boate1 M10 23
TPM-1-C-A-200 480 516 546 720 680 | 194 | Boatet M10 24
TPM-1-C-A-250 480 516 546 720 680 | 194 | Boatelt M10 26
TPM-1-C-A-315 560 602 638 840 790 194 | boater M12 32
TPM-1-C-A-400 560 602 638 840 790 194 | boater M12 34
TPM-1-C-A-500 660 702 738 940 890 | 222 | Bosatet M12 46
TPM-1-C-A-630 660 702 738 940 890 | 222 | Bosartet M12 48
TPM-1-C-A-800 760 802 838 1000 950 | 222 | Boarel M12 52

TPM-1-C-A-1000 760 802 838 1000 950 | 222 | Boatbl M12 60

TPM-1-C-A-1250 760 802 838 1000 950 | 222 | Boatei M12 62

TPM-1-C-A-1600* 760 802 838 1300 1250 | 282 | Boatel M12 65

TPM-1-C-A-2000 10 3apocy

TPM-1-C-A-2500 1o 3anpocy

TPM-1-C-A-3000 10 3apocy

* MOXKeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31



