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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
MOIIHOCTH, UMeHyeMoro Jasnee 1o Tekcty “TPM-3-C-PT”, “perysnsaTop” uau “ycTpoicTBo”.

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/issiTopy NoJKJI4YaeTcs M0 CXeMe “pa30MKHYThIN TPEYTrOJbHUK .

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

Ta6snna 2.1 - Texuuueckue xapaktepuctuku TPM-3-C-PT
KosinuectBo ¢das 3
Cetp 198-242 B, 342/418 B, 50 'y
YnpasJienue ¢pazamMu CoBMecTHOe
Cxema MOJIK/IIOYEHHS HAarPy3KH PA30MKHYTBIN “TpeyrojbHUK”
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

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

CurHan ynpaBJieHUs

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,

2..3 cek

MOILHOCTH, KBaJipaTa HaNpsSXKeHUsl IPU CKayke
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.
BHewHui BUA perysisatopa npejcTaBJ/ieH Ha pucyHke 3.1:

Vi w iveew e

% C e

PI/ICYHO 3.1 BLUHHﬁ BU/, peryﬂTa
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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;

) kHONKa aBapHUITHOT'0 OCTAHOBA.

BHyTpH mikada pasMelanTcs:

A) TupuctopHbie MoayaH( 3 WITYKH);

B) paauaTop oxsnax/JeHus;

B) msiaThkl cucTeMbl yIpaBJieHUs;

[') k1emMHas kosoaka XT1 /151 NOAK/IIOYEHUSI MUTAIOIIEN CETH;
) kniemMHble kosoaku XT2-XT3 - g5 noK/l04eHUs Harpy3Ku;
E) aBTOMaTHuyeckui BbikIto4YaTeab QF1;

2K) naTuuku Toka ( 3 WITYKH)

3) BEHTUJISATOPBI OXJIaXKJeHUs

Ha 60koBo# naHesiu mkada HaX0AUTCS KJieMMa 3a3eMJIeHUsl.

B kayecTBe pery/iMpymolLiero 3jeMeHTa B YCTPONUCTBE HCIOJIb3YIOTCA TPU TUPUCTOPHBIX
MOAYJA, KaXJbld M3 KOTOPBIX COAEPXUT MO JABa TUPUCTOPA, COEJAUHEHHBIX [0 BCTPEYHO-
napaJsiiesibHOU cxeMme. Ha siieBoi naHesid pa3MelleHbl 3J1eMeHTbl UHAWKALMU U yIpaBJIeHUs.
BHemHue mnpoBoja W Kabenud A TNOJK/INOYEHUS HaNpspKeHUs CeTH, Harpysku U Lienei
yopaBJ/ieHUs] BBOJAATCA B LIKadp C HWXKHeW cTOpoHbl. llenu ympaByieHHS W CUTHa/IM3aLUU
NOJAKJ/II0YAITCA K KJ1IeMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe YIpaBJIeHMUS.

3.2 PexXuMbI paboOThL

Perynatop B Jito60 MOMEHT HaxOAUTCS B OJHOM H3 PEXHUMOB pPabOThbL. ITH PEKUMBI
nepevyucaeHbl B Tabsuie 3.1.

Tab6sinna 3.1 PexxuMbl paboThI peryasiTopa

HasBaHue pexunuma

[TosgcHeHue

“ToToBHOCTBL”

B 3TOM pexxuMe MMIYJbChbl yNpaBJieHUs Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsPKeHHe Ha Harpyske OTCYTCTBYET.
YcTpoiicTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6ota” wiau
“[lporpaMMupoBaHue”, NpPHU NOCTYIUVIEHUU KOTOPbIX MNEPEXOoAUT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobpaXkaeTcs: HaJnuch “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HauYeHHe CUTHaJIa 33IaHUS

“PaboTa”

B 3TOT pexxuM peryasiTop nepexoAuT NIpyU HAJIMYUU KOMaH/ibl “PaboTa”.
[Ipy 3TOM Ha Bce TUPUCTOPHI MOAAIOTCA YIPaBJSAIOLIME UMIYJbChI, Ha
Harpyske NpUCYTCTByeT HampsikeHue. Ha nHAMKaTope oToGpakaeTcs
TeKylllee 3HayeHHe CHUTHajla 3alaHhs U TOKM Harpysok. B ciydae
nosiBjieHus: kKoMmaHzbl “CTon” peryssiTop MNepPeXojUT B PEXUM
“'oTOBHOCTB".

“ABapus”

B 3TOT pexxuM peryiTop nepexoiuT NPU PerucTpaluu KaKou-in6o
aBapUiHOM cuTyanuy. UMnysibchl ypaBjeHHs Ha CUI0BblE TUPUCTOPEI
He MOJAKTCA. YCTPOMCTBO He pearupyeT Ha kKoMmaHay “Paborta” nmo

6
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JIMKBUJALMK aBapUUHOU cuTyanuu. [locse perucrpamuu OTCYyTCTBUS
aBAapUWHOM CUTYyallUU PEryJsTOp MOKEeT aBTOMAaTHU4YeCKU IMEepPEUTH B
pexxuMm “PaboTa” nium “I'oTOBHOCTH” B 3aBUCHMOCTHU OT BH/]a aBapUHHOHN
CUTYAILlUH U 3alpOrpaMMHUPOBAHHBIX HACTPOEK.

Ha nnjukaTope oTo6pakaeTcs KOJ, OUIMOKHU Y NOSICHSAOLIAA HAJIUCh

“[IporpammupoBaHue”

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAYE€HUH NPOTpaMMHUPYeEMbIX
napaMeTpPOB U COXpPaHEHUs] UX B MaMATH MHUKpoIlpoieccopa. YTobbl
nepelTH B 3TOT PEXKHUM, HaJlo B pexxuMe “'0TOBHOCTh” HaXaTh KHOMKY
“IIporp.” ¢ nmepeaHei naHenu. Takxke B pexxum “[lporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnociue
no/ilayd MNUTAHUSA JJI CUCTEMbl ynpaBJjieHUsi( Korja Ha JAuUCILIee
oTOOpaXkaeTcs Ha3BaHUeE TEKYIENW MOJIeJIU PeTyasaTopa).

B 3TOM pexuMme YCTPOUCTBO He pearupyeT Ha MoAa4y KOMaH/bl
“PaboTa”. Ilepexoa B peXHM MNPOrpaMMHPOBAHHS HEBO3MOXXEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoil cTpoke HHAWKATOpa OTOOpaXkaeTcsi HOMep W Ha3BaHHUe
TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( UJIH)
NOsICHEHHE

3.3 KOHCTpYKTHBHOE HCHOJIHEHUE.

KOHCTPYKTUBHO pery/asiTop BbIIOJHEH B BHJle MeTaJJIMYECKOTO0 HAaBECHOr0 WJIH
HanoJsibHoro mkada. Ha mnepesHell naHesuM MMeNOTCA OpraHbl YNpaBJeHUs U HHAWKALUH,
nepevyucieHHble B Tabue 3.2

Tab6sauua 3.2 3/1eMeHThI YIIpaBJeHUsl U MHAMKALUK peryasaTopa

OpraH ynpasJ/ieHus wiu | HasHauyeHue
WHAUKALUHU
ABTOMaTHYECKUU 3amuTa nemnei ynpaBJjeHus

BhIKJIO4aTeab QF1

Csetoguop “Pabora”

['oput B pexxume “Pabota”

Ceetoauon “ABapus”

loput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKyllude [JlaHHble, peEXHUM pabOThI,

3Ha4YeHUudA

MH/JMKATOP IpPOTrpaMMHUpPYyeEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YnpaBJsieHHe BbIXOJHOU MOIHOCTbIO B pyYHOM peXXuMe
“YupaBsienue”

Tym6sep “PaboTa”

Jlisg nojjauu KoMaH/bl “PaboTa” B pyyHOM pexume

KHonka “I[Iporp”

sl BXoJla/BbIX0/1a B PEXKUM MPOrPaMMHUPOBaHUs

Jia BpIbOpa mporpaMMupyeMod (yHKLIMH, BBOJA B NaMATb ee

KHomnka “®”
3HAYeHHUs.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1sl yMeHbllIeHUsI 3Ha4ueHUsI MPOrPaMMUPYEMOU BeJTUYUHbI
KHonka “ABapuiiHoe Jnsa  HeMe[JsIeHHOTO CHATUSA BBIXOJAHOTO HANpPSKEHUA MpU
OTKJK04YeHue” BO3HUKHOBEHUH aBapUHHOW CUTyalUH.

3.4 HasHaueHue kJ1eMM KaeMMHbBIX Koa040K XT1-XT3, X1 u X4 npuBejieHO B Tabsuie 3.3.
KnemMHuble kostoaku X1 v X4 pa3MelaroTcd Ha IjiaTe yIpaBJeHUs

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne
KJIEMMbI

KneMMHUK

llenb

Hasnauenue
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XT1 1 A JlJ1s1 noAK/II04YeHUsI CeTH
XT1 2 B JlJ1s moAK/II04eHUsI CeTH
XT1 3 C J1s moAK/II04YeHHUsI CeTU
XT?2 1 B da3za B g5 coeiHeHUs C HArPy3KOH
XT2 2 C ®aza C aj15 coeiMHEHUs C HATPYy3KOH
XT2 3 A ®a3za A /15 coe/IUHEHUS] C HATPY3KOU
XT3 1 LA Beixoa A fJ1s1 coeiMHEHUs C HATPY3KOH
XT3 2 LB Beixoa B fy1g coeiuHeHUs C HArpy3Kou
XT3 3 LC Beixon C 11 coeJUHEHUS C HATPY3KOHU
X1 1 3B Hanpsxkenue 3 B 114 nogK/ar04eHUs BHELIHET O
nepeMeHHOro pe3ncTopa
X1 2 Uynp Jns nogadu avasorosoro curdasza 0.10 B
X1 3 lynp Jist moauyu aHasioroBoro curtasa 0(4)..20 MA
X1 4 Rymp Jns noAK/II04YeHNS CpeJHETr0 BbIBO/J|A BHEIIHETO
nepeMeHHOro pe3ucTopa
X1 5 AGND O6uIM /15 aHAJIOTOBOT0 CUTHAJIa yIIpaBJeHUs
X1 6 Ay Jl1d moga4y cCUrHasia AMCTaHIIMOHHOIO YIIpaBJIeHUs
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 peJie
X4 5 P2
X4 6 H3 P2 HopManbHO-3aMKHYTBIM KOHTAKT 2-I'0 IPOrpaMMUPyeEMOro
pene
X4 7 HP P3 HopmanbHO-pa30MKHYTBIM KOHTAKT 3-TO
NpOrpaMMHUpPyeMOro peJse
O6uuit | 06U KOHTAKT 3-r0 NPOrpaMMHUpPyeMOro peJjie
X4 8 P3
X4 9 H3 P3 ;I:J}I)é\’laﬂbHO-BaMKHYTbII/I KOHTAKT 3-ro NIporpaMMHUpyeMoro

3.5 CxeMa coeJMHeHUS HAarPy3KHU.

Harpyska mnoaksovyaercsa N0 cxeMe “pa3OMKHYTBhIA TpPEYTOJbHUK’, TMpPU 3TOM
MaKCUMMaJlbHble HallpsKeHUs] Ha Harpy3o4yHbIX pe3uctopax Rab, Rbc u Rca paBHBI 1MHeHHBIM
HanpspkeHUsM( HoMuHabHO 380 B).

[logk/aro4yeHrMe HArpysku K perysiiTopy NpPOU3BOAMUTCH B COOTBETCTBUM CO CXeMaMH U3
NPpUJI0XKeHUA A.

3.6 Br160p croco6a nojauyu KOMaH/
KoMmaHnay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKU TyMbJsiepa “PaboTta” B

noJioxkeHue “Bki1”, MJIM AUCTAHIJUOHHO — yTeM 3aMblKaHUS KJIEMM 6 U 7 KJIeMMHOU KoJioku X1
Ha IJ1aTe ynpaBJeHHUs.
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COOTBETCTBEHHO, HaXxOXKJeHHUEe PpPYKOATKU TyMmbJyiepa B mnoJsokeHUU “OTkia” WU
Pa30MKHYThIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJioAKHU X1, 03Ha4yaroT koMaHay “Cton”.

Bbi60op Mex/Ay MecTHbIM WJM JAUCTAHLLMOHHBIM CIOCOOOM yNpaBJeHHUS OCYLeCTBJISETCS
nporpaMmMmupoBaHueM GyHkuuu F1( cM. myHKT 7).

Takxxe komaH/bl "PaboTa” uau "Cton” MoryT ObITh OoJaHbl 1o MHTepelicy RS-485, eciu
F1=2.

3.7 Bbi6op 3a/1a10111ero CUrHaJia
YnpaBisTb ypOBHEM BBIXOJHOTO HANpPSXKEHUA pEryasaTopa MOXHO MECTHO WJIHU

JAUCTAHLMOHHO. MeCTHO MOHO yIIpaBJIATh:

A) xkHomkamu “>” u “<”. HaxkaThe U yJepkaHHe KHONKH “>” yBeJMYHMBAET 3HAUYEHHE
3a/1a1011ero CUrHaJjia, a HaXKaTHe U yJiep>KaHue KHONKU “<” — yMeHbIlaeT;

B) BCTpOeHHBIM NepeMeHHbIM pe3UCcTOpoM. HaxoxJeHue PUCKU DPYYKU NepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHHHUMaJbHOMY U MaKCUMaJbHOMY
3HaYeHMsM 3a/la01ero CUrHasaa.

A1 AUCTAaHLLMOHHOTO VYIpaBJeHUA B KadecTBe VYIPABJAKIIUX CUTCHAJIOB MOTYT
IPUMEHAThCH:

A) ctanzapTHbIA aHasoToBbIN curHai 0..10 B;

B) cTangapTHbIN aHasoroBbid curHad 0..20 MA;

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

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

llenn ynpaBJieHWS MNOJAKJIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHHU(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop wucCnosb3yeMOro CUrHajga OCYLeCTBJISIETCS
nporpaMMupoBaHrveM ¢yHKUUM F2( cM. nyHKT 7). BeiMunHa curHazsa 3aZjlaHusl oToOpakaeTcs
Ha JlUCIiee B MpOILEHTaX OT MakcumasbHoro, Hampumep Us=50%, P3=25%. B pexume
cTabuIM3alMy TOKA CUTHAJ 3aZlaHUsl 0TOOpaXkaeTcs B amIepax, HanpuMep [3=28 A, B pexxume
CTabW/IM3allMM HaNpsDKEHUsT — B BoJbTaX, Hampumep, U3=150 B, B pexume cTabuansanuu
MOLIHOCTHU - B KBT, Hnpumep, P3=30,0 kBT, B pexxrume B cTabUIM3alMU KBa/[paTa HaNpPsKeHHUS —
B BeJiIMYMHAx BosibT * BosibT, Hanpumep, U23 = 10000 B*B.

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

3.8 Hcnosb3zoBaHye QYHKIUU aBTOMATUYeCKOTO IOBTOPHOI'O BKJIOYEHUS

[loBesieHMe peryJiATopa Nocje NpoBaJjla CUJIOBOTO MJIM BCIOMOraTeJbHOI'O HaIpsXKeHUs
onpejiesisieTcss 3HayeHUWeM (QYHKLMM [OBTOpPHOro BkJ/K4YeHUsas F3, ycraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu npoBan
HaNpsHKeHUA JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKA4KOM BO3BpalljaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60Jiblile IBYX CEKYH/] — TO IPU HaJIMUUU KOMaHAbl “PaboTa” peryaatop
nepexoauT B pexxuM “Paborta”.

Eciu F3=1, To aBTOMaTH4ecKkoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HanpshKeHUs JJIMJICA MeHee JIBYX CeKYH/, TO BbIXOJHOe HallpsXKeHWe CKaYKOM BO3BpalljaeTcs Ha
IpeXXHUU YpPOBeHb, eCJIU 60JIbllle BYX CEKYH/, — TO IPY HAJWYMU KOMaH/bl “PaboTa” Ha Aucniee
WHJUIMPYETCS cooblieHre 06 oumrMbke. B TakoM MOJIOXKEHUU PeryJsaTop 3abJIOKUPOBAaH U Ha
Harpyske HeT HalpsikeHuUsl. YToObI ero pa36/I0KMPOBATh, HY>KHO NoAaTb koMaHAy “Cton”, mocse
4yero peryJsTop nepeijet B pexxuM “['oTOBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousyitocTprpoBaHo 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 T3 T3

PucyHok 3.3 BeixosHoe HanpsbkeHue NpU $pa3oBOM CIOCO6e peryIMpoBaHUs

JlocToMHCTBa MeToAa:
10
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A) noaxoAUT A/ aKTUBHOW U aKTUBHO-UHAYKTUBHOW HArpy3ok ( cos ¢ >0,2);

B) noAxoAUT A1l peryJupoBaHusl TeMIepaTypbl MaJOUHEPLIMOHHBIX HAarpy30K U YPOBHS
SIPKOCTH CBeYeHHd JIaMIl HaKa/IMBaHUS;

B) no3BoJisieT yMEHBUIUTD MYCKOBBIE TOKU;

HepocraTku MeToja:

A) BHOCUT rapMOHHYeCKHEe UCKAKeHUsI HAlIPSKeHUS CeTH;

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

Pa6ouuii nuk/a npu ¢pa3zoBoM peryJiMpoBaHUM NPe/CTaB/eH 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 momayud koMaHAbl “Pa6ota” B TeuyeHHe BpeMeHM THyCK BbIXOJHOE HaIpshHKeHHE
IJIABHO YBEJIMYUBAETCS OT MHUHUMAJILHOTO 3HauYeHUs1 Min /10 3aIaHHOTO YPOBHSA. ITOT Y4acTOK
Ha3bIBaeTCs MJIAaBHbIM MycKOM. /lajsiee BbIXOJHOE HAMpsi?)KeHUe U3MEHSeTCs B COOTBETCTBUU C
CUTHaAJIOM 33JlaHuA B [Uamna3oHe MexJy 3HadeHUdaMd Min v Max, a 3aTeM nocjie nojadu
koMaH/ibl “CTon”, BBIXOJHOE HANpPsHXKEHUE IJIABHO YMEHbILAETCSl B Te4YeHHe BpeMeHHU TBBIKJ 0
MHUHHMaJIbHOT'0 YPOBHSI ( IIJIaBHOE BBIKJIIOUEHHE), I0CJIe YEero Harpy3Ka 06eCcTOYNBaeTCs.

3.11.1 [InaBHBIA NYCK U MJIABHOE BBIKJIKYEHUE
[IpyuMeHeHHe QYHKUMNA IJIABHOTO MyCKA W BBIK/JIOYEHHUS IO3BOJISIOT MPeAOTBPATHUTH

CKauK{ HaNpsiKeHUs CeTH, 00YC/I0OBJEeHHbIE PE3KUM HAOpoCcOM M COPOCOM HAarpys3kH, a TaKxkKe
YMeHBbIIUTD [TyCKOBble TOKW. BpeMeHa ny1aBHOro0 MycKa M BbIK/JIIOYEHUs 3a/jal0TCs B IpejiesiaxX OT
0 o 25 cexyny c marom 0,1 cek nyteM nporpammupoBaHus ¢yHkyui F11 u F12 ( cMm. nyHKT 7).

11
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3.11.2 Bri6op peryaupyeMoro BbIX0JIHOrO NapamMeTpa

B kavecTBe perysimpyeMoro napaMeTpa MOXXHO MPOrpaMMHO BbIOpaTh HanpsikeHue U wiau
MouHocTb P. Eciu B KadecTBe BBIXOJHOI'O0 IMapaMeTpa BbIOpaHo HamnpsbkeHue U, To
JIEACTByIOllee 3HAuYeHUe HampshKeHUs Ha Harpyske MNpsiMO-NPONOPLUOHAIbHO CHUTHaAMY
3aaHus( NPy YCJOBUM, YTO HANpPSDKEHUE CEeTH CHHYCOMJAIbHO, HAarpy3ka JMHeHHass U uMeeT
aKTUBHBIM XapaKTep), a MOIIHOCTb, BblJeJsseMas B Harpy3ke, HeJHHEHMHO 3aBUCUT OT
3ajamwlero curuasa. Eciu ke B kayecTBe peryJiMpyeMoro napaMeTpa BblopaHa MOIIHOCTb P, To
BBIXOJ|Hasi MOUIHOCTb IPU TeX K€ YCJA0BHUAX MPSIMO NPONOPLIMOHA/IbHA CUTHAJy 3aJlaHUs. JTH
3aBUCHMMOCTU MpPUBEJAEHBI B Tabuule 3.4.

Ta6auna 3.4 3aBUCUMOCTb BbIXOJHOTO HANPS?KEHHUST U MOIIIHOCTH PeryJysiTopa OT CUTHaJIa
3aJlaHUs

BbI6GpaHHBIN BBIXOJHOW NApaMeTp

Hanpsxenue, U MowHocTb, 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 | 80 | 90 | 100 | 31 | 44 |54 |63 |71 |77 |73 189 |95]100

Pebix,% | 1 4 9 |16 2536|149 |64 |81 |100|10]20|30]40|50[60]70]|80]90]100

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

3.11.3 HM>KHUW ¥ BeDXHUU NIpeJieJibl peryJrupoBaHUs
HuxHUM ¥ BepXHUM NpeJiesibl peryJIMpOBaHUs COOTBETCTBYIOT 3Ha4yeHUsAM Min u Max Ha

pucyHke paboyero uuk/aa 3.4. YcTaHOBKA 3THUX 3HAaYE€HUW MO3BOJIsIET YCTAaHOBUTb TI'PaHULbI
JlMafasoHa, B KOTOPOM OyJeT BEeCTHUCh peryJUpoBaHHe BBIXOJHOTO mapameTpa. Ecuawu
YCTAaHOBUTb 3HayeHHe JJis HWXKHero npegena paBHbiM 0%, a jus BepxHero - 100%, To
peryjiMpoBaHue OyZeT peajU30BaHO BO BCEM JHana3oHe - OT HyJs [0 IOJHOrO CEeTEeBOro
HaNpsHKEHUS.

JluckpeTHOCTB perysmpoBanus coctapset 0,1%.

3a/laHre 3HAaYEeHU HI)KHETO U BEPXHET0 MpeJiesIOB PeryJupoBaHus Jiisi $a30BOro MeTo/ja
OCyleCcTBJIsIeTCs MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11.4 PexXuM orpaHyUYeHUd TOKa

Perysnatop MoxeT paboTaTb B peXUMe OrpaHHWYeHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, YTOGbI TOK Harpy3KH He NpPeBbICUJI 3aJlaHHOe 3HayeHUe. [laHHas QyHKIMA N03BOJISET
TOYHO OrpaHHUYMUBATHL IMYyCKOBble TOKM Ha YpOBHe He 0oJiblle HOMHHAJbHOIO, TEM CaMbIM
u3beraTb cpabaThlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS M Meperpysku. PyHKUUsA
BKJIIOYAEeTCA U OTKJIIOYAEeTCA NporpaMMUpoBaHueM ycTaBku F17, a BeJlM4MHA MaKCMMaJIbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.11.5 PexuM cTabuJIM3aLUU TOKA

Peryssatop MoxeT paboTaTb B peXxuUMe CTaGWUIM3ALMU TOKA, B KOTOPOM CHCTeMa
yIpaBJeHWs aBTOMaTH4YeCKHM HU3MeHsdeT YIpaBJsdioliee BO3JeWCTBHe HAa THUPUCTOPbl TaKUM
06pa3oM, 4TOObI MOJAEP!KUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aluU
Toka — 2% OT HOMMHAJbHOTO TOKa pery/isaTopa, BpeMs CTabWIM3alMM TOKa INPU CKadKe
CeTeBOro HaNpsKeHUA WM Harpysku Ha 10% - 2.3 cek. CurHan 3afaHua oToOpakaeTcs B
aMmrnepax, Hanpumep I3 = 27 A. OyHKUUSA BK/IOYAETCS U OTKJIIOYAETCS NMPOrpaMMHUPOBAaHUEM
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yctaBkd F17, a BeJiIMYMHA MUHUMAJIbHOIO M MAaKCHMaJIbHOTO TOKaA 3aJaeTcd yctaBkaMu F21 u
F22( cM. nyHKT 7).

3.11.6 PexxyM orpaHUYeHUs HANPSXKEHUS

Perysatop MoxeT paboTaTh B pexMMe OrpaHUYeHHs HalpshKeHUs, B KOTOPOM CUCTeMa
yIpaBJ/IeHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHe HAa TUPUCTOPBI TaKHUM
00pa3oM, 4TOOBbI BBIXOZHOE HaNpshKeHWe Ha Harpy3ke He INPEBBICMJIO 3aJlaHHOe 3HauyeHHe..
@OyHKIMA BKJIOYAETCA W OTKJ/IKYAeTCd MNporpaMMupoBaHueM ycTtaBku F17, a BesmyuHa
MaKCUMaJIbHOTO Hanpsi>keHus 3aaaeTcs ycraBkol F20( cM. myHKT 7).

3.11.7 PexkyM cTabuIM3aluy HANPSHKEHUS
PerysnsTop MoXeT paboTaTh B peXUMe CTaOUJIU3aLMU HANpsKeHHUs, B KOTOPOM CHUCTeMa

ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJsloliee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4YTOObl MOAJEep>KMBaTh HAINpsDKEHWE Ha Harpyske Ha 3aJlaHHOM ypoBHe. TOYHOCTH
cTabuav3anyu HanpskeHus — 2% OT HOMUHAJIbHOTO HaNps>KeHUs CeTH, BpeMsl CTabuIu3aLuu
IpU CKayKe CeTeBOr0 HANpsKeHUA Wau Harpy3ku Ha 10% - 2.3 cek. CurHan 3afaHufd
oToOpakaeTcs B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAETCd M OTKI/IOYAETCS
nporpaMMuMpoBaHueM yctaBkdn F17, a BeJMYMHA MHHMMaJbHOTO M MaKCHUMaJbHOTO
HanpspKeHU# 3ajaetcsa yctaBkaMu F19 1 F20( cM. nyHKT 7).

3.11.8 PexxuM orpaHU4YeHUd MOLIHOCTHU

PerynsTop MoxeT paboTaTb B peXUMe OTrpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ynpaB/eHUs] aBTOMaTHUYeCKHW HU3MeHsIeT YyIpaBJsilolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
o6pa3oM, 4YTOOBI BBIXOJHAsi MOIIHOCTb B Harpy3ke He IMpeBbICWJa 33aJJaHHOe 3HaveHHUe..
@QyHKIMSA BKJIKYAETCSd M OTKJ/YaeTCs NporpaMMupoBaHHeM ycTaBku F17, a BeauduuHa
MaKCHMMaJIbHOM MOIIIHOCTH 3a/iaeTcs ycTaBKou F24( cM. myHKT 7).

3.11.9 PexuM cTabUJIM3aLUU MOIIHOCTHU

Perysatop MoxeT paboTaTb B peXMMe CTaOW/IM3allMM MOILHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMaTH4YeCKU H3MeHseT YIpaBJsdwllee BO3JelCTBUe Ha TUPUCTOPBI TaKUM
o6pa3oM, 4YTOOBI MOAJAEPKMBATb MOLIHOCTb B Harpy3ke Ha 3aJlaHHOM ypoBHe. TOYHOCTb
CTabuIN3al My MOIHOCTH — 4% OT HOMHMHAJIBHOW MOILHOCTH PEry/IsiTOpa, BpeMs CTabu/IM3aLuu
IpU CKayKe CeTeBOr0 HaMpspKeHUs 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
3ajaetcd yctaBkamu F23 u F24 ( cM. nyHKT 7).

3.11.10 PexuM cTabUIM3aIMY KBA/IpATa HANIPAXKEHUA

PeryasiTop MoXeT paboTaTh B peXUMe CTabUJIM3aLMU KBaJjpaTa HaNpsi)KeHHUs], B KOTOPOM
cucTeMa ynpaBJeHUs aBTOMAaTH4YeCKU HU3MeHseT ylpaBJslolliee BO3JeNCTBUEe HAa TUPUCTOPHI
TakKUM 00pa3oM, 4UTOObl MOAJEp>KMBaTh HaNpsKeHWEe Ha Harpy3ke Ha 3aJlaHHOM YypOBHE.
ToyHOCTh cTabuAM3aLUM KBaJjpaTa HamnpsbkeHUss - 2% OT HOMMHaJIBHOTO KBaJpaTa
HaNpsKeHUsl CeTU, BpeMs CTabUJIM3alMU NPU CKauyKe CETEBOTO HAMpsKeHUSl UM HAarpy3Kd Ha
10% - 2..3 cek. CurHazn 3aZjlaHusi OToOpaXkaeTcsl B BUJie MPOU3BeJleHUs BOJIbT, HanpuMmep Us =
10000 B*B. ®yHKUMsA BKJIKYAETCId W OTKJ/IOYAETCs NMporpaMMuUpoBaHueM ycTaBku F17, a
BeJIMYMHA MHUHUMAJbHOTO W MaKCHMMaJIbHOTO KBaJpaTa HaNps»KeHWUU 3a/jaeTcs yctaBkamu F31
v F32( cm. nyHKT 7).
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3.12 YcTaHOBKA CKOPOCTHY OTPAaHUYEHMUS 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.

3.13 MeTo 1 IpoMnycKa 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%.

3.13.1 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)

3.13.2 HukHHe ¥ 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%.

3.13.3 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).

3.13.4 PexxyM cTabUIM3allMd MOLHOCTH

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 CKayKe CeTeBOr0 HaMpshKeHUs Wiau Harpy3dku Ha 10% - 2.3 cek. CurHan 3ajjaHusd
oTobOpaXkaeTcsl B KuJioBaTTax, HanmpuMmep P3 = 10,0 kBt. OyHKUMSA BKJIIOYAETCAd MNyTeM
npucBoeHus yHKUMM F17 3HaueHUs1 paBHOTO 6, a BeJIMYMHA MUHUMMaJIbHOM W MaKCHMMaJlbHOU
MoLHOCTeH 3a/jaeTcsa yctaBkaMu F29 u F30 ( cM. nmyHKT 7).

3.14 Bbi60p THIA HATPY30K

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.

3.15 3anuch B 1aMAThb 3aBOJICKUX 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.

3.16 3amuThI
B perysisiTope peasin3oBaHbI CjeAy0LAe BU/bI 3a1UT:
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A) 3auMTa OT KOPOTKOTO 3aMbIKaHHUS PETYJISATOpPA SBJASETCS 3JIeKTPOHHAs. JJIEKTPOHHas
3allMTa peaJU3yeTcs MyTeM ObICTPOU 06pabOTKM MUKPOIMPOL,ECCOPOM CUTHAIOB, NOCTYMAOL[AX
OT JaTYMKOB TOKa. [Ipy npeBbIlIeHMH MTHOBEHHOI'0 TOKAa 3Ha4eHUs 3*|HOM NpoucxoUT CHATHE
YIPaBJASIOLMX HUMIYJIbCOB C THPUCTOPOB, a Ha JUCIJIEE OTOOGpaAXKaeTcsl COOTBETCTBYIOILEE
COOOIIeHHE.

B) 3amuTa 0T Neperpysku THUPUCTOPOB IMpeJHa3HayeHa [ COXpaHEHHUs
paboTOCIOCOGHOCTH THUPUCTOPOB NPHU JJIUTENbHOM Meperpy3ke TOKOM, MpPeBbIIIAILEM
HOMHMHa/IbHOe 3HayeHHe TOKa peryasaTtopa. MHUKponpoleccop HempepblBHO H3MepseT TOKH
HarpysKd 4 HaKalJIMBaeT 3HaueHHe BPeMs-TOKOBOrO MHTerpasjia U CpaBHUBAET €ro C YCTaBKOMH,
IpY NpeBbIlIEHUH KOTOPOH CHUMAaeT UMIYJIbChbl yIPaBJeHUs ¢ TUPUCTOPOB U OTOGpakaeT Ha
JMcIlee coobiieHre. PaboTa pery/isiTopa 6J10KMpyeTCs HAa 3 MUHYTBI, 1OCJIe Yero OH NepexoauT
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) 3amuTa OT meperpeBa pajuaTopa o6GecrneyHMBaeTcsl BCTPOEHHbIM TeMIlepaTypHbIM
JIATYMKOM, KOTOpBbIA HeNpepbIBHO ONpallMBaeTCcs MUKponpoleccopoM. [IpeaesbHas
TeMnepatypa paguatopa - 80 C. Ilocne cpabaTbhiBaHMsS 3alUThl paboTa peryasTopa
6JIOKMpYyeTCcs [0 OXJaXJeHUs pajuaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BbIK/JIIOYAIOTCA
BEHTUJIAITOPbl OXJaXJAEHHUS M peryasaTop nepexofUT pexuM “T'oTOBHOCTB”, ecqyd mHojaHa
koMaHga “Cromn”.

[) 3amuTa OT HECUMMETPUU BBIXOJHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3alljUTa MOXeT
ObITb BKJIOYEHA WU OTKJIIHYEHa MyTeM NporpaMmupoBaHus ¢yHkuuu FI3( cMm. myHKT 7).
3amuTa cpabaTbiBaeT NMPU BbINMOJHEHUU CIEAYIOIUX YCIOBUH:

- cpeaHe apudmetrudeckuid Tok ¢as Icp = (Ia + Ib + Ic) / 3 6osbiie 10% HOMHUHAJIBHOTO
TOoKa [ HOM perysiaTopa;

- OZIMH WY 60Jiee TOKOB HAarpy3KH oTJrd4YaeTcs oT Icp 6osee yeMm Ha 15%, 25%, 35% wau
50%( B 3aBUCHUMOCTHU OT 3HaueHUs GyHKUMU F93) B TeyeHue BpeMeHHU 5-15 cekyH[.

HecuMMeTpusi BbIXOJHBIX TOKOB MOET GbITh 00YCJI0BJIeHa MOBPEXAEHUSIMU B HarpysKe,
Hanpumep, neperopairueM TOHoOB, 06pbIBOM Harpy304HbIX IPOBOJOB U T.II.

/1) KoHTposib mojk/a04YeHUs] Harpyskd M TeCTUPOBaHHE TUPUCTOPOB Ha BHYTpEHHee
KOpPOTKOe 3aMblKaHHe OCYLIeCTBJSEeTCS CUCTeMOW ynpaBjeHHUs B pexrMe “['OTOBHOCTB”; B
pexxuMe “PaboTa” JaHHasA 3alMTa He aKTUBHA. 3allMTa MOXeT ObITh BK/IOYeHAa UM OTKJII0YeHa
nyTeM nporpaMMupoBaHus GyHKUUU FO1( cM. nyHKT 7).

E) KOHTpoJb HalpspKeHUs CUJIOBOM CeTH OCYILLeCTBJSETCS 3JIeKTPOHHBIM CIOCOOOM.
3amuTa cpabaTblBaeT B C/y4ae OTCYTCTBUS OJHOW WJIM HECKOJbKUX $a3 WM B ClIy4yae HUX
“ciunanug”. 3amyTa MOXET ObITh BKJIIOYEHA WJM OTKJIIOYeHa MyTEM MNpPOrpaMMHUPOBaHUSA
¢yukuu FO92( cM. nyHKT 7).

2K) 3amura oT BHyTpeHHed HeucnpaBHocTH “Om5 HeT cBaA3u Mexay mJatamu’
buKcHpyeTcs NpU OTCYTCTBUM OOMeHa JaHHBIMU MexJy MaTaMu. [Ipy BOSHUKHOBEHHUU 3TOH
aBapyHM YCTPOWUCTBO He MOXeT QYHKIIMOHUPOBAThb, TPEOYeTCS PEMOHT.

3) 3amKTa OT HEUCIIPABHOCTH LieNM U3MEPEHHUS HANPSHKEHUsI CpabaThIBAeT, ECIU CUCTEMA
ylnpaBJieHHs U3MepsieT 3aBeJOMO HeBepHble 3HaYeHUS BbIXOJHOT0 HaNlPSKeHUs1. 3alyMTa MOXKeT
ObITh OTKJII0YeHa GyHKIMel FO5( cM. myHKT 7).

3.17 HacTtpoliku

B perysisiTope npelycMOTpeHa BO3MOXXHOCTb HACTPOUKHU:

A) lnsg u3MeHeHHe mopora cpabaThlBaHHUs 3aLIMThl OT KOPOTKOTO 3aMbIKaHUsI B BepxXHel
yactu miatel TPM-ZVEL A5 npeaycMoTpeHo 5 mosioxkeHud Jjg  xkamnepa J1-J5 ¢
HanpsPKeHUsIMUA ycTaBkd 3awuTel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavyanbHO Ha
npeANpUATHHA U3TOTOBHTEJIE YCTAHOBJIEH MOPOT CpabaThIBAaHUS M0 aMILJIUTyZe 0KoJo 2,5-3*IH,
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rAe [H - HOMUHa/IbHBIN TOK peryJ/stopa. B jileBoM BepXHeEM YrJy 3TOU Ke MJIaThl UMEIOTCS /IBE
KOHTpoJibHble To4ykd “K3”. HampspkeHue, u3MepeHHOe MeXJAy 3THUMU TOYKaAMHU, [IOJDKHO
COOTBETCTBOBATb MOJIOXKEHUIO J1-]5, 3aMKHYTOMY [>)KaMIlepoM. JTO HaNpsiKeHUe onpejesisieT
TOK cpabaTbiBaHUs 3aluThl o K3. BesnurnHa Toka cpabaTbiBaHUS NPSIMO-MPONOPLMOHAIBHO
HanpsbKeHUI  3TOM  ycTaBKUA. [Ipy  HeoO6XOAMMOCTH  yBEJWYUTb 4YYBCTBUTEJbHOCTH
cpabaTbhlBaHUSI HYXHO 3TO HalpsDKeHHWe YMEHbUIUTb, JJs 3arpyoJieHuss - HaobopoT
HalpsKeHHe ycTaBKkU K3 yBesIMYUTb.

[IpyHUMas pelieHHe O HEOOXOJMMOCTH M3MEHEHUs HACTPOMKH 3alUThl OT KOPOTKOIO
3aMbIKaHUs, c/le/lyeT NPUHUMATh BO BHUMaHUE:

- ecqUd pKaMIep CHAT, HU OJHO U3 MoJioKeHUH |1-]5 He 3aMKHyTO, TO 3aljUTa He
cpaboTaerT;

- ObIBaeT cuUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOIEM TOKE,
M3MEpPEeHHOM KJiellaMH, MeHblleM 4yeM [H. JTO He 06s3aTe/JibHO TOBOPUT O HENpPaBUJbHOU
3aBOJICKOM HaCTpOMKe 3aljdThl, MOTOMY YTO 3aljdTa CpabaTbiBaeT MO aMILIUTYAHOMY(
MTHOBEHHOMY) 3HAUYE€HUIO TOKA, a He JIeHMCTBYWOIEMY. ITO yallle TOBOPUT O TOM, YTO BEJIUKO
aMIIMTYAHOe 3HayeHUe Toka( Nuk-dpakTop). [lonbiTKa 3arpyobUTh UM MOJHOCTbIO OTK/IOYHUTD
3amuTy oT K3 MoXeT mpuUBeCTH K BbIXOAY THUPUCTOPOB M3 CTPOSl — BeJb OHHU JIOMYCKAKOT
HEKOTOpOe TIpeJie/ibHOe 3HayeHWe MTHOBEHHOrO0 TOKa, a 3aBOJCKas HacTpoMKa Kak pas
npeaycMaTpUBaeT cpabaTblBaHUe 3alUThI [/ HENPEBBIIIEHUS 3TOTO NpeAe/IbHO-A0MyCTUMOT0
3HaYeHUs. B 3TOM ciydyae U3roTOBUTE/Ib UMEET MPaBO OTKa3aTh B OeCJIaTHOM FapaHTUHHOM
00CTY>KUBaHUU.

b) llokazaHus gaT4yvka Toka. B ciydae, eciu Tok, usMepeHHbI GaKTUYECKH, PACXOAUTCS C
JI@aHHBIMH, 0TOOpa’KaeMbIMHU Ha JIUCIIJIee, MOXKHO MIPOU3BECTH UX MOACTPOUKY. [l NOACTPONKH
cayxaT ¢yHknuu F102 "kl ¢pasa A”, F103 "kI ¢asa B”, F104 "kl ¢pasza C”. [lokazaHus Toka Ha
JIACILJIee U3MEHSI0TCS IPSIMO-NIPONOPLMOHA/IbHBI U3MEHEHHUIO 3TUX K03 PUIIMEHTOB.

[IpyHKUMas pelieHUe 0 MOACTPOMKe MOKAa3aHUM TOKa, clefyeT UMeThb B BUAY CJefylolive
dakTopshI:

- JATYMKA TOKAa MMeKT HEeKOTOPYK HA4yaJbHYI0 30HY HEYYBCTBUTEJIBHOCTH W
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaTopa, NOKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHbI WJIM BOOOIle HyJeBbIMHM, HO 3TO He TOBOPUT O
HEUCIPABHOCTH WJIM HEBEPHOM HACTPOMKe; IPY YBEJIMYEHUH TOKA, I0Ka3aHUA BXOAAT B HOPMY;

- U1 HW3MepeHHWd TOKa HYXXHO HCIOJIb30BaThb KJelld, CIOCOOHble UW3MepATh
CpelHeKBaJ[paTUYHOe 3HaYeHHe ToKa. Ha Takux kjemax goJnkHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaTUuHoe 3HaueHue). Kiemu, He usMmepsiomue TRUE RMS, MoxHO
MCII0JIb30BaTh TOJIbKO IPU CUHYCOWJAJbHOM TOKe, a IPHU HECHUHYCOUJAJbHOM TOKe TaKue
KJIeIM MOTYT JAaTb NOTpelHoCTb u3MepeHus Ao 50%. PexkomeHayeTcs MCNOJb30BaTh KJjeLix
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM JAATYMKOB TOKA ONTUMAJIbHO NIPOMU3BOJAUTH IIPU TOKE paBHOM 60-
80% OoT HOMHWHAJIBHOTO TOKA PEryJfaTopa;

- OTKJIOHEHME N0Ka3aHUU OT JAeWCTBUTENbHBIX 60siee ueM Ha 10-15%, BeposiTHO, TOBOPUT
0 HaJINYUM BHYTPEHHUX IOBPEX/JeHUH, BO3MOXXHO, TPebyeTCs peMOHT;

- HeBepHas HACTpPOMKa MOeT NPUBECTH K HEKOPPEKTHOMY CpabaThbIBaHUIO 3alIUT OT
Neperpyskd WJIM KOPOTKOTO 3aMblKaHUA - JMO60 CJMIIKOM 4YacToe M HeoOOCHOBaHHOE
cpabaTbiBaHMe J1M60 HA060POT OTCYTCTBUE WJIM CIUIIKOM MeJiJIeHHOe cpabaTbiBaHUs. B ciyvae
BbIXOZIJa U3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTeseM, HW3roTOBHUTEJ]b MMeeT IMpaBO OTKa3aTb B 0eClJIAaTHOM TapaHTUHHOM
06CIY>KMBaHUHU.
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[lpy npoBeseHUM onepanydil MNOACTPOMKHA INOKAa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, AJisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~®”
NaHeJIY yIpaBJIeHUSl.

B) HacTpoiika noka3aHui Hanpsi»KeHUs Ha JUcCIJiee. 3a U3MepeHHe HalpsXKeHHsl OTBeYaeT
miata A6( camast HUKHASA). C JIeBOW CTOPOHBI IJIaThl €CTh PeryJupoBoYHbie pe3ucTopbl R13,
R14, R15 oTBeuatoiue 3a ycTaHOBKY HyJis o ¢pa3am A, B u C. C npaBoil CTOPOHBI — Pe3UCTOPDI
R7, R8, R9( cooTBeTcTByOT Pazam A, B u C) macuitabupywouive ko3dpPuiMeHT nepesadu OT
M3MepHUTEeJbHOU MJIAThI K NOKa3aHUAM JUcIiesl. Pe3aucTopbl MOTYT ObITh TPYAHO AOCTYIHBI U3-
3a Kr'yTa MNPOBO/IOB.

11 NOACTPOMKU NMOKAa3aHUM Ha JUCIJIee HE0OOXO0AMMO OTKJIIOUYUTD 3alUTY QyHKUKen F95,
nojaTh KoMmaHay “Pa6oTa”, BbICTAaBUB HyJieBoe 3aJaHue. 3adpuKcupoBaThb KHomkou ~@”
VHTEPECYIOIIYI0 BEJIMUYUHY Ha JUCIJee. YOeAUThCS, YTO Ha MOJK/JIIYEHHON Harpyske HyJieBoe
HanpsbKeHUe U JoOUThCS MOKa3aHUM HYJsl Ha JUcIliee TOBOPOTOM IOJIOBKU PEryJIMPOBOYHOTO
pesuctopa R13-R15.

Jasee noJHATH BbIXOAHOe HanpsikeHue 10 60-80% oT MakcMMaJIbHOTO M pe3ucTopoM R7-
R9 oTperysupoBaTh MOKa3aHUS Ha JuUcIljiee, JOOUBIIMCH COBIMAJEHUS C JAeHCTBUTEJIbHBIM
3HayeHUeM. HM3MepsATb HanpspkeHHe HeOoO6XO0JAUMO MNpUOOpoM, 006J1aJaloUIUM CIOCOOHOCTbHIO
U3MepAaTh cpeAHekBajpaTHyHoe 3HaueHUe(TRUE RMS). Ilocsie 3aBepiieHUsI HACTPOUKHU
peKOMeH/IyeTcsl BKJIIUUTD 3alUTy pyHkiuen FO5.

3.18 YnpaBsienue no untepdericy RS-485 no npotokoay ModBus RTU

PerynsaTop npejycMaTpyuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [lo ymosuaHuto
3Ta mJiaTa He UJEeT B KOMILJIEKTe MOoCTaBKU. Ee He06X0UMOCTh HYKHO yYKa3blBaTb MpPHU 3aKase.
Eciv npu mepBOoHaua/lbHOM MOCTaBKe IJlaTa He Oblla 3aKas3aH, TO €€ MOXHO [JOKYNHUTb
OT/IEJIbHO.

st ynpasisieHus no untepdeiicy RS-485 Heo6xouMo:

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

B) YcTaHOBUTBH 3HaUeHHe CKOPOCTH llepefiadu JaHHbIX pyHknueit F100;

B) [Ipu HE0O6XOJUMOCTH MoAABaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HAaYEeHHE 3a/]al0Lero
CUTrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HaveHuss o¢yHkuul F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). bBoJiee mo/ijpo6Hasi JoKkyMeHTaIus o miate RS-485 u perucrpax
ModBus BbL10XK€eHa Ha caliTe IPOU3BOAUTEISA.

3.19 Ucnosib30BaHMe KHONKY “ABapuiiHOe OTKJIOYeHue”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATh HAaNpsDKEHWEe C HarPy3KU B JIOOOM
pexxuMe paboThl YCTPOWCTBA MPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yTPO30¥ KHU3HU NepCoHaIa UK IOpYer UMYyLeCTBa.

KHomnka nMeeT QpUKcaLuio CBOEro MoJ0XKeHHU .

[Ipy HaXaTUM 3TOU KHONKH pa3pblBaeTcs Liellb BCIOMOTAaTeJbHOTO NUTAHUA, IPA 3TOM
IJIaThl YIIPaBJeHUs 00eCTOYMBAIOTCA U UMITYJIbChI yIIPaBJIeHNUs HA TUPUCTOPbI He O TCH.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 PerynaTop COOTBETCTBYET JAeHCTBYWOIIMM Tpe6oBaHuAM “[IpaBus ycTpoicTBa
3JIEKTPOyCcTaHOBOK”,  «[IpaBusiaM  TeXHUYECKOW  3KCIUIyaTallMd  3JIEKTPOYCTAHOBOK
norpe6uTtesei» U «llpaBUi TEeXHUKH 6€30MACHOCTH MPU IKCIJIyaTallMH 3JIEKTPOYCTAaHOBOK
noTpe6uTesei».
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4.2 Jlnsg paboTbl peryyisaTopa HCIOJb3yeTCs ONacHOe [ >KU3HU HamnpsikeHue. [Ipu
YCTAaHOBKE peryJ/isiTopa Ha 00'beKTE, a TAKXKe NPU YCTPAHEHUU HEUCIIPABHOCTEN U TEXHUYECKOM
06CIy>KMBaHUHM HEOOXOAUMO OTKJ/IIOYUTD PETY/IATOP U NOAKJII0YaeMble yCTPONCTBA OT CETH.

4.3 He ponyckaeTcsl momnajaHue BJard Ha KOHTAKTbl KJIEMMHHUKOB U BHYTPEHHIOIO YacTh
mkada. 3anpelaeTcs HCIOJb30BaHUE PETyJsATOpPA B arpecCUBHBIX CpeflaX C cojJep>KaHHueM B
atrMocdepe KUCJIOT, lleJIouel, Maces U T. II.

4.4 TlopxkirodeHWe, peryJMpoBKa UM TexXHUYeCKOe OOCIyKHBaHHe peryssTopa JdOJDKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJM(PUUMPOBAHHBIMMU ClelMaJMCTaMM, U3Y4YMBIIMMHU HaCTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

4.5 Tlpum osKcIlyaTallMd W TeXHUYeCKOM OOCJAy>KMBAaHUM HeO006XO0AMMO COOJI0[AaTh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBUJ TeXHUKU 6€30MaCHOCTHU MIPU IKCILJIyaTalU U 3J1€KTPOYCTaHOBOK IOTpeOUTEeM».

4.6 Jl1s1 3a1UThI 06CIY>KHBAIOILEr0 IepCoHasIa PEryasaTop J0JI’KeH ObITh 3a3eMJIEH.
4.7 PerynsiTop He MOXeT ObITh UCII0JIb30BaH KaK pa3beJUHUTEb LIeNN UK U30JMpyloliee
YCTPOUCTBO.

4.8 Ecny ciaydanHad IoJladya HalpspKeHWe Ha HarpysKy NpejcTaB/sgeT ONACHOCTb AJIA
IepcoHa/la Uiu 000PYyZ0BaHUS, TO PeryJsaTop He0OX0AUMO MOAK/IYATh Yyepe3 NpepblBaTelb,
HanpuMep, KOHTAKTOP, YIIPaBJisieMblil BHELIHEN CUCTEMOM 6€30MaCHOCTH.

4.9 He nonyckaeTcs paboTa yCTPOKCTBA C KOH/IEHCATOPHOM HAarpy3KoM, MOAKJIIOUEHHON K
BBIXO/ZY.

4.10 Pabora peryssaTopa CONpoOBOXKJAeTCS BbljeseHHeM Temsa. [/ npeaoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U Ipel0TBpalleHHs NoXKapa He06X04MMO:

A) ycTaHaB/IMBaTh PeryJasaTOp Ha HETOPIYYI0 NOBEPXHOCTh;

B) HefonycTUMO yCTaHaBJIMWBATh PETYJIATOP B MJIOXO BEHTUJIMPYEMBIX MeCTax U MecTax C
BBICOKOU TeMIEPaTypOr OKPYKalolllel cpeibl;

B) npu ycTaHOBKe He0o6X0oUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 IepUMETPY peryJsaTopa.

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

5.2 [Ipok/naApIBalOTCA JIMHUU CBA3M, Ipe/iHa3HAYeHHble COeJUHEHHUS C MUTAlolled CeThIo,
Harpy3Kou, yCTPOMUCTBAMU yIpaBJIEHUS.

5.3 CeueHuHE CUITOBBIX IIpOBOAOB AOJI?)KHO COOTBE€TCTBOBATL TOKY HAI'PY3KH.
5.4 L[erm AJid IIoJgadru CUTHaJIOB YyIpaBJIEHUA CleAyeT BbIIIOJIHATbL BHUTBIMH IIdapaMH

NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yHPaBJSALUAM KJIeMMaM JJis1 KaXKJ0T0 CUTHala OT/Ie/IbHO.
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5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOeCHeYUuTb HX HaJEeXHbIM KOHTAKT C
KJIEMMHUKOM peryJisiTopa, AJis 4Yero pPeKOMeHJyeTcd WX KOHIbl THIATeJbHO 3aYUCTUTh U
00JIyAUTb UJIK ONPEeCccoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
IIPOBO/IOB OCYLI€CTBJISIETCS M10J] BUHT.

5.4 He pomnyckaeTcsi Npok/aajKa JUHUN YNPaBJSAKIIMX CHTHAJOB B OJHOM JXTIyTe C
CUJIOBBIMHU MTPOBO/IaMHU, CO3J]AK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE TIOMEXH.

5.5 TloakaoueHue BHELIHUX IeNell K yCTPOUCTBY NPOU3BOAUTCS MO CXEMaM,
NpYBeeHHbIM B [IpuoxeHuu A.

5.6 [lpu BbINOJIHEHMU MOHTAQXXHBIX Pab0T HEOOXOJAUMO MPUMEHATDH TOJBKO CTaHAApPTHBIN
WCIIPaBHBIM UHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIeAYIOIIME 1eUCTBUS:

A) mpowusBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOKEHUU A, NPU 3TOM B
KayecTBe TECTOBOW HAarpy3Kd peKOMeHAyeTcCs MOAKJJYUTD JlaMIlbl HAKaJMBAaHUS MOILHOCTbIO
100-150 BT;

be3 mnoAk/JH4YEeHHOW HArpy3kd HEBO3MOXXHO CJieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIU
HeNpaBUJIbLHOU paboTe peryasTopa.

B)ybenuTbcs B MPaBUJIBHOCTU NOJKJIYEHHS BHEIIHUX Lielell MUTAHUsS W yNnpaBJeHus,
3a3eMJIEHH S, OTCYTCTBUM KOPOTKOTO 3aMbIKaHHS Ha BBIXOJE;

B) mnopaTh HampsiKeHUe Ha PeryJsiTop, IpU 3TOM BCe CBETOAMO/Ibl Ha MepeJHEN MaHe u
mkada J0/KHbI KPaTKOBPEMEHHO 3aropeThCsl M MOTacHyTh, HA Jucijiee B TeueHHe 10 ceKyHJ
JIOJDKHA OTOOPa3UThbCA HAANWCh TEKYILEeH MOJENU pPeryasiTopa U BKJIKYAITCA BEHTUJISTOPHI
oxJaxkaeHus. [lasee Ha Aucnaee 0oTOOpPa3sUThCs HaANUCh ‘T'OTOBHOCTL” M TeKylllee 3HaYeHHE
CUTHaJsia 3ajaHusi( HanpspKeHUs WM MOIIHOCTH, Hanpumep U3=57%, ). 3To o3HadaeT, 4YTO
peryJisiTop roToB K paboTe ¥ NporpaMMHUpPOBaHUIO.

6.2 Ilo yMoJsiuaHHIO, pETYJSATOp HMeeT HACTPOWKU: IMojadya KomaHJbl “PaboTra”
OCYIIIECTBJISIETCS MECTHO TyMOJIEPOM C JIMI[eBOHM MaHeJIU, BbIXOJHOE HAMPS)KeHHEe peryJIupyeTcs
$a30BbIM METOJ0M, CHUTHa/l 33JlaHUsl TNOJAeTC BCTPOEHHBIM IIepEMEHHbIM pPe3UCTOPOM.
[lepeBenute Tym6siep “Pabora” B mosoxeHue “Bka” M NpOKpyTUTE pPy4YKy HNEepEMEHHOTO
pe3ucTopa OT OJHOr0 KpaWHero IMOJIOKEeHUs [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO HaA
NOAK/IIOYEHHOW Harpy3ke( JlamMnax HaKa/MBaHHWs) M3MeHseTCsl HalpshbKeHWe B Ipejesax OT
HYJIS1 /10 TIOJIHOTO CETEBOTO.

7. [IporpamMmMupoOBaHue.
7.1 BxoJ, B pe»KyUM IpOrpaMMHUPOBaHUA.
[IporpaMMUpoBaHMe M MPOCMOTP 3HAYEHUW YCTAaBOK OCYLIECTBJISIETCS B pexXuMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HE0OXoAuMMO B pexxuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS

Haanucek “[IporpaMMupoBaHMe”, Mocjae 4Yero B INEepPBOM CTPOKe HHJAMKATOpa OTOOpasUTCA
Ha3BaHUe NepBOM QYHKIUU:
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F1 cnocob ynp.

[ToBTOpHOE HaxkaTHe kHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pexkUM “'0OTOBHOCTB”

7.2 Bo160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “I[IporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
OJJHOM HAaCTPOMKHU K JPYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

Bbi6paB  ¢QyHKIHIO,

3HAa4YeHHue KOTOpOP’I Tp66yeTCH MMpOoCMOTpETb HJIX H3MEHHUTD,

KpPaTKOBpPEMEHHO HaXXMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHHe QYyHKIMHY, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

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

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOe 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha J[AucCIJiee KPAaTKOBPEMEHHO OTOOpa3vTCAd HaJNHUCh
“CoxpaHeHO0”, YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HadyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHMKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylled QYHKIUU U CTAHET BO3MOXKHbBIM
HaBUTaLUsA N0 QYHKIHUAM.
Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“ITporp.” TekCT BO BTOPOW CTPOKE MHAWKATOPA UCYE3HET, a 3HaueHHe QPYHKIUU He COXPAHUTCH,
B 4YeM JIerko y6eJJUThCs, IOBTOPHO MPOCMOTPEB 3HaueHUe PYHKIHUH, AJS1 Yero OnsThb HYXKHO
HaXKaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyemble QyHKIUU peryasaTopa nepedyrcieHsbl B Tabaune 7.1.

Ta6snna 7.1 [lporpaMmupyeMblie GyHKIIUU

®yH- | Hapnuce Ha OnucaHue
Kiysi | HMHAMKaTOpe
dyukiuu F1-F8 aABas110TCA 061IMMM AJ151 BCEX PEXXHMOB
Onpenensier cnoco6 ymnpaBJjeHUs: KoMaHJa “‘Pabora” mnomaeTcad MeCTHO WU
JIUCTAHIITMOHHO
3HayeHHe Hagnucek [TosicHeHue
F1 Crioco6 yrp. 0 TyMBaep Komanna "Fa60Ta"”l'IO,ILaETCH nepelio,qoafl PYKOSITKH
TyMOJiepa “PaboTa” B mosiokeHue “BkJ
1 MCTAHIHOHHO Komanpa “Pa6ouTa" M0/IaeTCs MyTeM 3aMbIKaHHUS KJIeMM
6 U 7 KJIeMMHOH K0JIOAKU X1 nJ1aThl yripaBJieHUsI
2 modbus KoMmanjia “PaboTa” mojaetcs no unrepdeiicy RS-485
OnpejiesisieT cUrHaJ1 yopaBJieHUs] BBIXOAHBIM HaNpPs)KeHHUEM
3HavyeHUe Haganucek IlosicHeHue
F2 CUTHAJ ymp. CurHan 3aZjlaHus U3MeHdeTcs Ha)KaTHEM KHOIIOK “>" U
0 KHOIIKU “<”
HaxkaTue “>" yBeJIMUMBAET BbIXO/IHOE HANPSDKEHUE
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HaxkaTue “<” yMeHblIIaeT BbIXOJJHOE HaNpsiXKeHUe

CurHan 3aJlaHusi UW3MEHSIETC TMOBOPOTOM PYYKH
MepeMeHHOTO Pe3UCTOpa, pa3MelleHHOr0 Ha JIMIEeBOH
1 BCTP.pe3UCTOP MaHeJH. [TosiokeHUE “Mun” COOTBETCTBYET
MHUHHMMaJIbHOH BeJIMYMHE 3aJaHus, MmojaokeHue “Makc”
— MAaKCMMaJIbHOU BeJIMYMHE 33/IaHUSI.
9 0.10 B CurHaJs 3aJlaHus MOJIaeTCs BHENIHUM HanpsbkeHueM 0-
B 10B
3 0.20 MA CurHaJj 3aJlaHus N0oJlaeTcsi TOKOM ynpaBJjeHus 0-20 MA
4 4.20 MA CurHaJj 3a/laHud N0JlaeTcsd TOKOM ynpaBJjieHust 4-20 MA
CurHan 3afaHud TMOJAeTCAd BHEUIHUM IepeMeHHbIM
5 BHEII. pE3UCTOP | PE3UCTOPOM. PekomeHayeMoe 3HauYeHHUe
CONpPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJi 3aJlaHus nojiaetcs no uarepdericy RS-485
OnpejiesiieT MOBeJleHHE PETYJIATOPA TMOC/Ae MPONAKU HANPSPKeHUs CUJIOBOW CeTU WJIU
BCIIOMOTraTeJIbHOT0 HanpsbKkeHus B pexxuMe “PaboTa”
3HavyeHUe Hagnuch IlosicHeHue
Eciyv mpoBan HanpspkeHUs] [JWJICS MeHee 2 CeK -
BBIXOJIHOE HalpshKeHWEe CKAaykoM BO3BpallaeTcsd Ha

0 BKJIFOUEHO NpeXHUH ypOBEHb.

Eciv mpoBan HampspkeHus Aawicsd Oosiee 2 cek -

F3 aBT.BKJI. IPOUCXOJUT aBTOMATHYECKOE IOBTOPHOE BKJIKUEHHE.
Eciv mpoBan HanpspkeHUs JJIMJICS MeHee 2 CeK -
BBIXOJIHOE HalpshKeHWe CKAayKoM BO3BpallaeTcsd Ha
NpEeXHUH yPOBEHD.

1 OTKJIIOYEHO Ecnv mpoBas HamnpspkeHUs1 AJuiics 6Gosiee 2 ceK -
ABTOMAaTHYECKUH Iepe3anycKk He MPOUCXOJUT; UYTOObI
nepedTd B pexuM “PaboTa” HYXHO NOAATh KOMaHAY
“Cton”, mocJie 4yero noJiaTh BHOBb KoMaHay “Pa6orta”

OnpejensieT ycaoBUe cpabaTbiBaHUs 1-ro NporpaMMHUpPyeMOro peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIOYEHO PeJie HEaKTUBHO BO BCEX PEXXKMMaX pabOoThI
1 crnas TOTOB CpabaTbiBaHUe peJie MPOUCXO/IUT MPH IMePEX0/ie B PEKUM
F4 1-e pene “T'oToBHOCTB”
CpabaTpIBaHUE peJie MPOUCXOJUT PH MEPEXO/E B PEKUM
2 curHaia PABOTA | . \
Pa6oTa’
CpabaTbiBaHUe peJie MPOUCXO/IUT MPH IMePEX0/ie B PEKUM

3 curuan ABAPUs | /P33T peJIe NPOUCXOAHT HpH NEPEX0Ae B p

ABapus
OnpejensieT ycaoBUe cpabaTbIBaHUs 2-I0 MPOTrPAMMUPYEMOTO peJie
3HavyeHHe Hagnuch IlosicHeHue

0 OTKJIIOYEHO PeJie HEaKTUBHO BO BCEX PEXXKMMaX pabOoThI
CpabaTbiBaHUe peJie MPOUCXO/IUT MPH IMePEX0/ie B PEKUM

1 curHan 'OTOB

F5 2-e pene “T'oToBHOCTB”
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM

2 curHaia PABOTA | p ” p p A p pexoAe B p

Pa6oTa
3 cnrnan ABAPUS CpabaTbiBaHUe peJie MPOUCXO/IUT MPH IMePEX0/ie B PEKUM
“ABapust”
OnpejensieT ycaoBUe cpabaTbiBaHUs 3-I0 MPOrPaMMHUPYEMOTO peJie
3HavyeHHe Hagnuch IlosicHeHue
0 OTKJIIOYEHO PeJjie HEaKTUBHO BO BCEX PEXKMUMaX pabOThI
Fé6 3-e pene 1 curnan TOTOB CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B pEXKUM
“ToToBHOCTB”
9 cvrnan PABOTA CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM

“PadoTta”
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CpabaTbIBaHHUeE peJie IPOUCXOJUT NPU NEPEXOJIE B PEXKUM

3 curdaja ABAPUS | )
ABapus
OnpenenisieT MeTO/, peryJIMPOBaHMs BBIXOAHOT0 HANPsXKeHHUs
3HavyeHUe Hagnuch IlosicHeHue
F7 MEeTO/, per. > >
0 ¢dazoBbIA @®a30BbId MeTO/, peryIMpOBaHuUs
1 np.nepuoz, MeTo/ peryJinpoBaHUsi IPONYCKOM NEPUOJIOB
3a/laeTcsl XapaKTep Harpy3Ky — akTHUBHAs WM aKTUBHO-UHAYKTHUBHasl.
3HayeHHe Hagnuchb [TosicHeHue
0 aKTHUBHas AxTuBHas Harpyska( cos ¢u >0,9)
F8 Harpyska 1 aKTUBHO-UHJ. | aKTUBHO-WHJYKTHBHas. PeKoOMeHJyeTcsl HCIOJIb30BaTh
JUis Harpy3ku ¢ cos ¢u<0,8 npu ¢pazoBom ynpaBieHUU(
F7=0) wu [y Harpysku, [OJKJIYEHHOH 4Yepes
TpaHcpopMaTop, mpH ylopaBJeHUM MPOMYyCKOM
nepuogoB( F7=1)
3a/laeT napaMeTphl AJ1s1 MHAUKALKUY B paboyeM pexxuMe
0 LLUP WHuKalusi TOKOB, HANPSKEHUN U MOIIHOCTeN o pazam
1 LU Wuukalusi TOKOB M HaNpsiKeHUd no ¢aszam
F9 2 I,P WHauKanus TOKOB M MOITHOCTEH 1o ¢paszam
MHAHKANHA 3 U, P WHuKanus Hanpsi>KeHUH 1 MOLIHOCTEH 1o ¢pasam
4 I WHuKanus TOKOB 1o ¢aszaM
5 U Wuukanus HanpsikeHUuM no dpasam
6 P WUHaukanus MouHocTel o ¢pasam
dyukunuu F11-F24 peiicTBYOT npu ¢pa3zoBoM MmeToje peryaupoBanus( ¢yuknusa F7=0)
BpeMa n/iaBHOrO BBIXOJA HANpsPKeHHWd Ha 3aJaHHbIM ypoBeHb. /lMama3oH 3HadyeHUU
F11 IJIaBH. MY CK
éyuknuu ot 0 1o 25 cek c marom 0,1 cek
BpeMsi mJIaBHOTO CHU)KEHUs HaNpSKeHUs [0 MUHHUMaJbHOTO 3HaudeHus. /Jluama3oH
F12 IIJIaBH. BBIKJIL. .
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
OnpenensgeT 3aKOH U3MEHEHUS BBIXOAHBIX HaNps»>K€HUS U MOIIHOCTHU B 3aBUCMMOCTH OT
yOpaBJSIIOIIEr0 CUrHana(pyd YCJOBUH, YTO HaNpsKEHHE CeTU CHHYCOUJAJNbHO, a
Harpyska JInHelHa)
3HaueHHe Hagnucob ITosicHeHue
F14 | per. BenuuuHa
0 U BbIXo/lHOe HamnpsibKeHUWe MpsIMO NPONOPLUOHATBHO
CUTHaJIy yopaBJIeHUs
1 p Bbixo/iHas MOIIHOCTb MPSAMO NPONOPIUOHAJBHO CUTHALY
ynpaBJieHUsI
MuHMMa/bHOE 3HaYeHHe curHaja 3afanus B %. /luana3oH 3HayeHut ¢pyHkuuu ot 0% 0
F15 | HmwxH.Ipegen
100%, HO He 60.1ee 3HaYeHus1 ¢yHKuH F16. luckpetHoctb 0,1%
MakcumasnibHOe 3HaYeHHue CUrHasa 3aanusd B %. JluanasoH 3HaueHud pyHkuuu ot 0% 10
F16 Bepx. Ipeje
100%, Ho He MeHee 3HaueHus ¢yHknuu F15. luckpetHocTs 0,1%
YnpaBJsieHHe TOKOM Harpy3kd. OyHKIUS BKIKYAET WU OTKJIIYaeT PeXUM OTpaHUYeHUs
TOKA WJIM CTa0UJIM3allMK TOKa.
3HavyeHue Hagnuceh [TosicHeHue
0 OTKJL PeXMMbI OrpaHUYeHHUs UK CTA0UIN3AIMU OTKJII0YEHbI
1 orpanuyenue | | BkiroueH pexXuM orpaHUYeHUsI TOKA
F17 2 Ctrabunuzanus | | BkaoueH pexxuM cTabuam3aldu Toka
perUM 3 Orpanuyenue U | BkJIOYEH peKUM OrpaHUYeHUs] HapsKeHUs
4 Crabuausanusa U | Bk/aoyeH pexyM cTabuan3aliy HanpsiKeHust
5 orpanuyeHue P | BkyoyeH pexuM orpaHu4eHus MOIHOCTH
6 Crabususanus P | BkiroueH pexuM cTabUIn3aIMd MOITHOCTH
7 Crabunuzanus | BkiroueH pexxuM cTabuirM3aliu KBaipaTa HalpshKeHUs
U*u
F18 | cra6nmmsamus DyHKIMS onpefiesisseT CKOPOCTh U TOYHOCTh CTAOU/IM3aLMU UM OTPAaHUYEHHUS

o |

MepaeHHas

| ME,Z[IIEHHaH CTa6I/IJ'II/I3aI_[I/IH, BbBICOKAA TOYHOCTb
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1 cpeaHss CpeiHad cTabUIM3alUs, CpeiHsASI TOYHOCTh

2 6bICTpaH BbICTpaH CTa6I/IJII/I3aLII/IH, HH3KaAd TOYHOCTb

BbICTpaH Inpu OOJIbIIUX OTKJOHEHUAX OT YCTaBKH,
MeJJIEHHAA MPH MaJbIX OTKJIOHEHHUAX

3 rubkasa

F19

H. npepena U

OnpesenseT MHHUMaJbHOe 3HaYeHUMe HaNpsHKeHMs Ha Harpyske B  pexume
CTabWIM3alUM HanpshkeHUs. 3HayeHHe OQYHKIUM He MOXET MNPEeBbICUTb 3HAuYeHue
byuknuu F20

F20

B. npenena U

OnpefensgeT MaKCMMa/IbHOe 3HAaYeHUe HANPSHKeHUA Ha Harpy3Ke B peXKMMe OTpaHUYeHus
HanpshKeHUs WM CTabWIM3alUM HanpshKeHUs. 3HadyeHUe (QYHKIMM He MOXeT ObITh
MeHbllle 3HaueHus1 pyHkuuu F19

F21

H. npegeu |

OnpejiesiieT MUHUMaJbHOE 3HaUYeHHe TOKA B Harpy3ke B peXHMe CTAGW/IM3alMU TOKa.
3HaueHUe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHue pyHKunu F22

F22

B. pege |

OnpezenseT MakCMMa/lbHOe 3HaueHUe TOKA B Harpyske B peXkMMe OTpaHMYeHMsl TOKa
WM CTabUIM3aLUM ToKa. 3HaueHHe QYHKIIMM He MOXKeT NPeBbICUTbh HOMUHAJIbHBIN TOK
peryJisiTopa v He MOXKeT 6bITb MeHblIe 3Ha4YeHUs1 PyHKIuu F21

F23

H. npegea P

OnpejiesiieT MUHUMAaJIbHOE 3HAaYeHWE MOIIHOCTU B Harpyske B peXXHMe CTAaOUIM3ALUHU
MOIIHOCTHU. 3HaYeHUe QYHKIMU He MOXKET NPEBbICUTh 3HaYeHue QyHKuuu F24

F24

B. npefen P

OnpefensdeT MakCMMa/IbHOe 3Ha4YeHHMe MOLIHOCTH B Harpyske B peXXHMe OrpaHUYeHHUdd
MOLIHOCTH WJIM CTAaGUIU3aLMU MOLIHOCTU. 3JHaueHUe QYHKLUMU MOKEeT ObITb MeHbllle
3HaueHus oyHKIMU F23

®yukuuu F26-F28 aeliCTBYIOT IpU peryJMpoBaHUsA METO0M nponycka nepuogoB( ynknus F7=1)

OnpefensieT BpeMsl OJTHOTO IIMKJIA peryJaupoBaHus. [luana3oH 3HaueHUW PyHKUUHM OT 1

F26 HHICL per. 10 25 cek c miarom 1 cek
MuHMMa/bHOE 3HaYeHHe cUrHaja 3aAaHus B %. /luana3oH 3HayeHut dpyHkuuu ot 0% n0
F27 | HwxH.npenesn
100%, Ho He 6oJiee 3HaYeHUs dyHKUMU F28. luckpeTHocTh 0,5%
MakcruMasibHOe 3HaYeHHe CUTrHasia 3aJjaHus B %. [luanasoH 3HaveHud ¢yHKuuu ot 0% mo
F28 Bepx.npejes
100%, HO He MeHee 3HaYeHHUs pyHKUMHU F27. luckpetHocThb 0,5%
F29 H. ipesiest P OmnpenesisieT MUHMMaJlbHOEe 3HaUE€HHE MOIIHOCTU B Harpy3ke B peXUMe CTaOUJIU3aLUHU
MOIIHOCTHU. 3HaueHue QYHKIIMU HEe MOXeT NPeBbICUTh 3HaueHue pyHKiuu F30
OmnpenesisieT MakCUMa/lbHOE 3HAaUeHHE MOUIHOCTH B HAarpyske B peXuMe OrpaHUYeHUs
F30 B. npefen P MOIIHOCTH WJHM CTaGU/IM3allM¥ MOIIHOCTU. 3Ha4YeHHe (QYHKIIUM MOXKET OBbITh MeHbIIe
3HavyeHHUs PyHKIUU F29
dyukuuu F31-F32 paeidcTByoT npu ¢pa3zoBom meToje peryaupoBanus( ¢yuknusa F7=0)
OnpefenseT MUHMMaJbHOE 3HAaYeHUWE KBaJipaTa HaNpsKEHUs Ha Harpy3ke B peXuMe
F31 | H.mpenen U*U | crabuiv3aliiid KBaJjpaTa HaNpsDKeHHWsA. 3HadeHHe (QYHKIMM He MOXKeT IPEeBBICUTh
3HaueHue ¢yHKMU F32
OmnpenenisieT MakCUMa/JlbHOE 3HAueHUE KBaJ[paT HaNpsHKEHUs HAa HAarpyske B pexuMe
F32 | B.mpegen U*U | crabuiv3aliui KBaZpaTa HamnpshKeHUs. 3HadeHHMe QYHKIMM He MOXKeT OBbITb MeHbIIle
3HavYeHUs pyHKIuHU F31
OyHKLMSA BKJIKYAET UJIU OTK/IOYaeT TeCTUPOBaHME HA HaJIMUMe Harpy3KU U BHYTPeHHee
KOPOTKOE€ 3aMblKaHH€e TUPUCTOPOB
Fo1 KOHTPOJIB 3HayeHHe Hapnuch [TosicHeHue
Harp. 0 BKJIIOYEHA 3aluTa BKJIOYeHa
1 OTKJIIOUEHA 3aniyMTa OTKJKYeHa
QYHKIMSA BKIKYAET WKW OTK/II0YaeT KOHTPOJIb OTCYTCTBHSA WM “caunanus gasz”
F92 | KoHTpob das 3Hauenue | Hagnuch [TosicHeHuMe
0 BKJIIOYEHa 3alnuTa BKJIK4YeHa
1 OTKJIIOUEHA 3amyTa OTKJKYeHa
3alyTa OT HEUCIIPABHOCTH B [1€NM MU3MePEeHHs BBIXOJHOTO HANPSHKEHUS
FO5 samuTa UBbIX 3HaveHune | Hagmuce IlosicHeHue
0 BKJIIOYEHa 3aluTa BKJI4YeHa
1 OTKJII0YeHa 3alnuTa OTKJI4YeHa
F93 3amuTa QyHKIMS BKIKYAET WK OTKIKYAET 3alIMTY OT HECUMMETPHUU TOKOB Harpy3ku
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HECUM. 3HayeHue Hapgnuce [losicHeHuUe
0 15% 3anuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 15%
1 25% 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 25%
2 35% 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 50%
4 OTKJIIDYEeHA 3amyTa OTK/IYEHa
3anuch B NaMATh 3aBOJCKUX HACTPOeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HaueHHe Hagnucob ITosicHeHue
0 HeT 3HaueHUss BCeX NporpaMMupyemMbix QYHKIUNA He
M3MeHseTcsd
Bce nporpamMMupyemsble byHKIMU NPUHUMAIOT
3aBO/ICKHE 3HAYEeHHUsI. ITHU 3HAUYEHUS] PABHBI:
OyHKIUSA 3aBo/jickoe OyHKIMA 3aBojckoe
3Ha4YeHue 3Ha4YeHUe
F1 0 F20 UHoM
F2 1 F21 0
F3 0 F22 [HOM
F4 1 F23 0
F5 2 F24 PHOM
F98 | 3aBopg. HacTp. 6 3 726 5 cex
1 1 F7 0 F27 0%
F8 0 F28 100%
F9 0 F29 0
F11 5 cek F30 PHoM
F12 3 cek F31 0
F14 0 F32 154000
F14 0 F91 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 OnpepensieT afipec yctpoicTBa B ceTu RS-485, 3Hayenus ot 0 10 247
OnpefesisieT CKOPOCTh MepeJilauu AaHHbIX 0 ceTu RS-485
3HaueHHe Hagnucek
0 1200 6uT/C
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 A Omnpenensier K03GPUIMEHT MepeAadd IO TOKYy MeXJIy H3MepeHHbIM 3HauyeHHeM
F103 kI ¢paza B CUTHaJa C JaT4YMKa TOKA U MOKAa3aHHUSIMH TOKa Ha JIMCIJIee B COOTBETCTBYIOLIEN ¢ase.
F104 kI ¢paza C Ha mnpejnpusTuyd HU3roToBUTEJle OOBIYHO BBLICTABJEHO 3HadyeHWe 6ju3koe kK 1,00.

JlvamazoH 3HayeHui ot 0 1o 2,50

8. UHAnKanua AaHHbIX HA AUCILJIee

B Ta6uiuiie 8.1 npuBeieHbl 0OTOOPa*kaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PEXXKHUMOB.
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Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesununHa 3ajaroujero curHaja, Hamnpumep, Usz=25%,

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

1-a ctpoka Koj yHKIMMU U ee cOKpalleHHOe Ha3BaHUe, HallpUMeD,
[IporpammupoBaHnue | F2 - curnan ymp.

2-51 CTpOKa 3HayeHUe QYHKIMHU U KPAaTKOe NMOsSICHEHHUE

1-4 cTpoka BesinuvHa 3aaroniero curHana

2-1 CTpoOKa OTOOpaXKalOTCs MapaMeTpbl B COOTBETCTBUE CO
3HayeHueM PyHKIUHU F9 u TeMmnepaTypa paauaTopa, Hanpumep, [a=45
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 MEHSIOTCH.

PaboTa Ny
YTo6bl MpoOCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaThbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus KoJ olIMOKU 1 ee Ha3BaHUE

9. Bo3MOKHble HEUCIIPABHOCTHU U CNIOCOGHI UX YCTPAHEHUs
Bo3MokHble HeMCIIPaBHOCTH U CIOCOOBI UX YCTPaHeHUs IpUBeieHbl B TabsuLe 9.1

Tab6uiuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N OmH6KH Haanucek Ha IlossicHeHHne
HHAUKATOpe
Harpy3ska He noJiK/Jil04eHa WM KOPOTKOE 3aMbIKaHUE BHYTPU TUPUCTOPA.
Bo3MoxHasa npu4YMHA JencTtBus

Harpy3ska He mnojk/wuyeHa WM | Y6eAUTbCA B NpPaBUJIIbHOM

NO/IKJII0YeHA HEBEPHO NOJKJIIYEHUH HAarPy3KHU

HapymieHue KoHTaKTa [IpoBepuThH KOHTaKTHbIE
COoelMHEeHUs; TPU Heob6XO0JUMOCTH
KOHTaKTHbIE OBEPXHOCTH

ow1l HeT Harpy3Ku uiu 3aYMCTUTh, BUHTOBbIE COeJMHEHUS
K3 Ttupucropal NOATSHYTh

O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEpUTH 1IEJIOCTHOCTH MPOBO/IOB

Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”

KopoTkoe 3ambikanue BHYTpH | “[Ipo3BOHUTBL”  THPUCTOP npu

TUPHCTOpA OTKJIIOYEHHOM HaNpsDKeHUU CEeTH.
Ecniu  Tupucrop “sBoHuTca’ -
YCTPOWCTBO HEUCIIPABHO

BHyTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

YCTpoHCTBO He 06HAPYKUBAET HANPSXKEHUE CETU

Bo3mo:KHas npuYnHa JenicTBUs
owm? HeT CHIIOBOMH ceTu] Hanpspkenuwe Ha peryasaTop He | Y6equTbcs B MOJKIIYEHUH

N0/IaHO HaNpsKeHUs, IpPaBUJIbHOCTH
MOJKJI0YEHUS

CJIMIIIKOM HU3KOe HalpsDKeHHe Y6eauThCs, 4TO HAaNpsiXKEHUE B CETH
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ooJsibiie 190 B

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Bo BpeMsi paboThl 6bl1 3adUKCUPOBAH NPOBaJ HaNpsiKeHUs] MUTaHUSA

CUCTEMBbI ylpaBJIEeHUA HUJIN

InpoBaJ CHJIOBOT'O HallpAXeHUdA

AJINTEJIbHOCTBIO 6oJiee 2-x CEeKyHA. ﬂaﬂbHEﬁmee IoBeaAeHHe peryjadropa

Ow3 Hannpz(z:g:ilnﬂ' onpenensetrcs 3HaueHueM o¢yukiuu F3. Ecau F3=0, To ycTpoiicTBo
’ aBTOMaTHUYeCcKu TnepeiljieTr B pexum ‘ToToBHOCTh”; ecau F3=1, To
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” moc/je HoAayd KOMaHJbI
“Ctron”
Temnepatypa ox/axjawlulero paguaropa gocrurJa 80 C.
Bo3mo:KHas npuynHa JenicTBUs
Heucnpasen BEHTUJISATOP | Y6eauThcs B HCNIPaBHOCTH
OXJIQKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUIALMOHHBIE | [IpouucTUTh BEHTUJISLIUOHHbIE
YKaJII03U »KaJII03U OT NbLJIU U Mycopa
Ow4 neperpesn!
PerysasaTop pa3MelieH B IJIOXO | YOeUTbCA, UTO  TeMIlepaTypa
BEHTWJIMPYEMOM WJIM >KAapKOM | OKpY>KaloLlero BO3/yxa He
MecTe npeBbimaeTr 40 C. YCcTaHOBUTb
peryiatop B Jipyroe = MecCTo,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
[lnatel A2 1 A5 He o6MeHuBatoTcs | [IpouncTUTh MeXIJIaTHbIE
HET CBAI3U MEeXIY
Om5 - JPpYT C APYTrOM JJaHHBIMU pasbeMbl, eC/IM OIIMOKA He Uc4Ye3aeT
— OTNIIPaBUTh B PEMOHT
Harpy3ska He mnojk/oyeHa WM | Y6eAUTHCS B IPABUJIbHOM
NOJKJ/II0UeHA HEBEPHO MOJKJIYEHUN Harpy3KHU
HapyiieHre KOHTaKTa [IpoBepUTH KOHTAKTHbIE
coeJIUHeHUs]; TPpU HE0OXOAUMOCTHU
KOHTAaKTHbIEe IOBEPXHOCTHU
3a4YUCTUTh, BUHTOBBIE COeJUHEHUS
oweé HeCUMMeTpHUd NOATAHYTDH
TOKOB! O6pbIB MPOBOJIOB, 06pPbIB BHYTPH | [IpOBEPUTH 11€JI0CTHOCTH MPOBO/JIOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
CUnbHBIN JucbanaHc | [loMmepuTh CONPOTUBIEHUSA
CONPOTUBJIEHUN HAarpy3KH Harpysok
CunbHbIN fucbasaHc pa3 OTKJIIOYUTD 3a1UTY
BHYTpeHHSS1 HEUCIIPaBHOCTb OTK/II0YUTD 3aIUTY UKW OTIIPABUTD
B PEMOHT
KopoTkoe 3aMbikaHue Ha BbIxoJe | [Ip03BOHUTE BBIXOJ peryasaTopa Ha
peryJasTopa Ha/iMuuve MexxPpa3HoTro KOPOTKOTo
3aMbIKaHUS ¥ 3aMbIKaHUS HAa 3eMJIKO
CivmkoM  6o0JibllIMe  MYCKOBBIE | YBeJIMYbTEe BpeMs IIJIABHOTO MYyCKa,
Ow7 Kopotkoe TOKHU YMEHbUIMTE BbIXOJHOE
3aMblKaHue!
Hanpsi>KeHUe, BKJIIOUUTE PEXKUM
OrpaHUYeHHUs TOKa
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIsl HEMCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHUe TOKa Harpy3KH | YMeHbIIHUTh BBIXOJAHOE
NpeBbIlIaeT HOMUHAJBLHBIA TOK | Halpsi>KeHHe PeryJsTopa;
ow10 Meperpyaka peryJasTopa B TeyeHUe | BKJIHUUTD PEKUM OTpaHUYEeHUS
JJINTEJNbHOTO BpeMeHH! TOKa; YBEJUYUTb COMPOTUBJIEHUE
HarpyskKHu
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Om13 HET U3MepeHUsI CucTteMa ynpaBJjeHuss GUKCUPYET 3aBeJIOMO HEBEPHbIE NIOKA3aHUs
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UBbIx!

HallpAXKEeHHWAd Ha JHCILJIee

Bo3MoxHasg npuYnHa

JelicTBusa

HeBepHasd cxemMa NOAKJIIOYEHUS
Harpy3KH, 06pbIB HAarpy3Ku

Y6eauThcs B IPaBUJIBLHOCTH
MNOJK/IYEHUS U OTCYTCTBUSA
06pBIBA HATPY3KH

TpebyeTca HacTpoiika mokasaHUM
HaIpsDKeHUs

OTk10YUTh 3a1UTY GyHKIHUeN FI5,
POU3BECTU MOACTPOUKY
peryJiMpoBOYHBIMU pPe3UCTOpPaMHU
Ha my1ate A6 B COOTBETCTBHUH C
nyHkToM 3.17 B)

O6pbIB B U3MEPUTEJbHOH 1eNU

Y6eauThbcs B NOAKII0O4EHHOM
COCTOSIHHY IIPOBO/IOB, Pa3beMOB
HWXHeH n1aThbl A6

Hapymienue KOHTaKTa
MEXIUIATHBIX Pa3beMOB MEXAY
maatamu A6 u A5

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

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

PerysiaTop He BOCHpUHUMAeT KoMaHAy “PaboTa”

Bo3MoxHasg npuYnHa

JeiicTBusa

KoMaHpa “Pabora” He mocTymnaer
Ha peryaaTop

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

HeBepHo 3amporpaMMHpoOBaHa
¢yHknua F1 - BbeIGop cmoco6a
0141 KOMaH/bl

[IlpocMoTpeTh 3HayeHUe QYHKIUU
F1;, npy Heo6X0JUMOCTH U3MEHUTH
ee 3Ha4YeHHe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIKW PaBHO 0%

Bo3mo:KHas npuynHa JenicTBUs
HewncnpaBHOCTB nemnei | [IpoBepuTh 11eJIOCTHOCTb U
yOpaBJeHUs WJIM UX HeBepHOe | NIPaBUJIbHOCTh MO K/II0YeHHUS

MNOAKJIDYEHH e

1eney ynpaBJieHUs

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

[IpocMoTpeTh 3HayeHUe QYHKIUU
F2; npy Heo6X0JUMOCTH U3MEHUTH
ee 3Ha4YeHHe.

HeucnpaBHOCTh  KHOMOK  wiH | OTIpaBUTh B PEMOHT
BCTPOEHHOT0 epeMeHHOro

pes3ucTopa, BHYTPEHHSS

HEHUCIPAaBHOCTh

HeT omin6ok

PerynaTtop nmnepexoauT B pexuMm “‘Pabora”, curHaa ymnpabJ/ieHHS
IPUCYTCTBYeT U H3MEHSIETCs, Harpy3ka IMOJKJYeHa, HO Ha BbIXOJEe

HallpAXeHHUd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepuTH
THPUCTOPOB

HCIIPAaBHOCTb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn60ok

Ha nHanKaTope HeT HAJIMMCEH, CBET

OAWOoAbl HE TOpAT

Bo3MoxHasA npu4YMHaA JencTBus
He n1nogaHo BcrnomorarTe/JibHOe | BKAKOYUTH aBTOMaT QF1,
nutanue 220 B MPOBEPUTh HaJIHW4YUe HaNpSKEeHUs
220 B Ha koHTakTax aBTomMaTa QF1
Haxkata  kHomka  “ABapuiiHoe | OT)KaTb KHOIIKY
oTKJoYeHue”

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT
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Het omn6ok

[Ipu paboTe peryasaTop MNepUOAUYECKU “3aBUCAaeT’, [aHHble Ha
WHJMKaTope OGHOBJISAIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJeHUs
BOCIPUHMMAIOTCS C 3al03/JaHHEM UJIH HEBEPHO

Bo3MoxHasA npu4MHaA JencTtBus
BcnomoraresnbHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U IMPOBAJIOB B

NepUOJUYECKH B HEM BO3HUKAIOT
pOBaJIbl HalpspKeHUs
BCJIe/ICTBUE BKJIIOYEHUS JpYyroro
o6opyaoBaHus (
3JIeKTpOABUraTesield, CBapOYHbIX
anmnapaToB)

BCIIOMOTATEJIbHOM Hanps>KeHUU.
[logaTh BCcioMoraTe/bHOE MUTAHUE
OT IPYTOUl JIMHUM

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[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 3aMblkaHHe BHYTPH
TUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HemepHoe MOJIKJII0UEHUE
Harpy3kKu

y6e,ﬂI/ITCH B NMpaBUJIbHOCTHU
IMOAKJIDYEHUA HATPY3KH

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHu4eckoe 0OC/Iy:KMBaHHE pETYJSATOPAa MPOU3BOJUTCSA HE pexke OJHOr0 pas3a B

mecCTb MeCALEB M BKJIIOYAET B cebs:

A) KOHTPOJIb KpenJleHUs peryasaTropa

B) KOHTpPOJIb 3JIEKTPHUYECKUX COeJMHEHUH, TOATS>KKa BUHTOBBIX COeJUHEHUH.
B) ypaneHue nblIx U rps3y;

[') KOHTpOJIb HCIPAaBHOCTHU BEHTUJISITOPOB;

/1) KOHTpOJIb TeMIIEPATYPHOI'O peX1UMa peryasTopa.

11 MapkupoOBKa peryJjaropa
11.1 Ha kaxbli1 peryJiiTop HaHOCATCH:
A) Ha3BaHUe peryasaTopa;
B) 0603HayeHMe NUTAIOLIEr0 HANPSKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;
[') cTeneHb 3alMTHI KOPNYCa;
/1) 3aBoACKOM HOMep;
E) rog usrotossieHus.

12 YnakoBKa 6J10Ka

12.1 YnakoBKa peryJsisTopa Ipou3BOAUTCA B KAPTOHHYI0 KOPOOKY WJIY iepeBsHHBIN ALUK.

13 TpaHcnopTHpOBaHMe U XpaHEeHUe

13.1 PerynsiTop XpaHUTb B 3aKpbIThIX IOMEIIEHHUSIX B KAapTOHHBIX KOpPOOKax WJIMU

A€PEBAHHBIX AIIIMKaX MPU CJIEeAYIOLIHUX YCIIOBUAX:

A) TeMmnepaTypa okpy:xatiero Bo3ayxa -20..+55 C;
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B) oTHOcHUTeIbHASA BJAAXXHOCTb Bo3ayxa He 6oJiee 80 % npu temnepatype 35 C.
Bo3ayx B moMelleHUH He JJO/DKEH COJlepKaTh MbLIY, NAPOB KUCJAOT U ILeJ0Yel, a TaKxke
ra3oB, BbI3bIBAIOLIMX KOPPO3HUIO.

13.2 PerysisiTop B yHakoBKe TPaHCIOPTUPOBATbH MpHU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3/yXa He 6oJiee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTUpoBaHHe [JONyCKaeTC BCEMHM BHUAAMU 3aKpPbITOrO TPaHCIOPTA.
TpaHcropTHpoBaHWe  ABUATPAHCIOPTOM  JOJ/DKHO  MPOU3BOAUTBHCA B OTAIJIMBAEMbIX

repmMeTu3npoOBaHHBIX OTCEKAX.

14 KoMILJIEKTHOCTb

TPM-3-C-PT et e e e e 1T
PYKOBO/ICTBO MO 3KCIITYATALM ..eeerneeaereresersnesseeensnes 1wt
| =0k 1 (0] o WP 1wt
30§01 0 O 2 T

15 F'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTalldu 12 MecsleB cO AHSA MPOAAXKH, TPU COOJII0JeHUU
N0J1b30BaTeJIEM YCJIOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAHEHUS U MOHTAXa.

15.2 B cayyae BbIXOJa peryJjsTopa M3 CTpPOsS B TedeHHEe TapaHTUHHOrO CpoKa IMpHu
COOJIIO/IEHMU TM0JIb30BaTeJEM YCJOBUM IKCIJIyaTalld¥, TPAaHCIOPTUPOBAHUS, XPaHEHUS U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIeCTBUTD €ro 6ecrjaTHbI PEMOHT UJIW 3aMeHY.

15.3 F'apaHTuUliHbIe 06513aTeIbCTBA U3TOTOBUTEJIS HE JIeCTBYIOT:

e [Ipu MexaHUYECKUX U UHBIX NOBPEXKJEHUAX YCTPOMCTBA 10 BUHE MOTPEOUTENS.

e HanpepoxpanuTesn.

e B ciyyae peMOoHTa M KOMILIEKTAallMM NOTpPeOUTENeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHy3alUi 6e3 CoraacoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usamMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHHe UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh TPU HapyLUIEHUH
KayecTBa WM MOIIHOCTU 3Hepruu corsiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUUHBIX YCJOBUSAX, WUCOBITAJU yJAapbl MOJIHUM, MOXap WJIMU JAPYrhue 3KCTpeMaJibHble
yCJI0BUS.

15.4 PeMOHT W CepBHUC, B TOM 4HCJe TapaHTUHHBIA OCYILEeCTBJSETCS Ha NpejnpUsATHU
M3TOTOBUTEJIS.

15.5 B cinydae HE06XOAMMOCTH FrapaHTUMUHOIO U MOCTTapaHTUMUHOrO PEMOHTA MPOAYKLUHU
MO’KHO 06paTUThCA 10 aJIpecy, yKkazaHHOMY calTe komnaHuu: https://zvezda-el.ru/
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PucyHok Al CxeMa Mo KJIIoUeHUs1 HArPy3KH — pa30MKHYTbIN “TpeyrosbHUK”
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Ipunoxxenue b F'aGapuTHbIE U IPUCOEAUHUTETbHBIE Pa3MepPbI
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Tab6sauua b1 'abapuTHbIe M IPUCOEAUHUTEbHbIE pa3MepPhl, MM
HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-C-PT-40 360 390 414 | 560 | 525 | 174 | Boatsl M8 16
TPM-3-C-PT-80 360 390 414 | 560 | 525 | 174 | Boxate M8 18
TPM-3-C-PT-125 480 516 546 | 720 | 680 | 194 | Boatelt M10 24
TPM-3-C-PT-160 480 516 546 | 720 | 680 | 194 | Boatel M10 26
TPM-3-C-PT-200 560 602 638 | 840 | 790 | 194 | Boatbt M12 33
TPM-3-C-PT-250 560 602 638 | 840 | 790 | 194 | Boatpt M12 36
TPM-3-C-PT-315 660 702 738 | 940 | 890 | 222 | Boartet M12 48
TPM-3-C-PT-400 760 802 838 | 1000 | 950 | 222 | Boatei M12 50
TPM-3-C-PT-500 760 802 838 | 1000 | 950 | 222 | Boatei M12 55
TPM-3-C-PT-630 760 802 838 | 1000 | 950 | 222 | Boatbl M12 60
TPM-3-C-PT-800 760 802 838 | 1000 | 950 | 222 | Boatbl M12 64
TPM-3-C-PT-1000* 760 802 838 | 1300 | 1250 | 282 | Boatbl M12 75
TPM-3-C-PT-1250* 760 802 838 | 1300 | 1250 | 282 | Boatet M12 85
TPM-3-C-PT-1600 HanoJsibHbI# mKkad 1600x800x400 120
TPM-3-C-PT-2000 HanosabHbi# mkad 1800x1200x600 200
TPM-3-C-PT-2500 HanosabHbii mkad 2000x1400x600 230
TPM-3-C-PT-3000 Hanosabnbii mikad 2000x1400x600 260

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31
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