TUpUCTOPHBIN PETYJIATOP
MOIIIHOCTH TpexX(pa3HbIU

ZVEL-3-R-RT

¢ pyHKUMEN pa3/e/IbHOTO PeryJIMPOBaHHUs, CXeMa NMOAK/IIOYEHUSI HArpy3KH —
PA30OMKHYTBINA TPEyroJbHUK

PykoBo/CTBO
10 3KCIJIyaTaluu




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

ORXNN RN RE

Copep:xaHue

31T (1= 5 0 (-
5 B2 T 5 B2 L (2] 7 (P
TexHUYECKHE XapAKTEPUCTUKH U YCIOBHUS IKCIITYATALMI 1urvuecuesas sessessesssssss s sussassessessesssssses

YCTPOMCTBO Yl IPUHIMIT JECHICTBH S cavtussen cunaes sarassssssnsses snses sasans sassnsses sunes sasans sassns ses sunans saens
TPEOOBAHMS GEBOTIACHOCTH c.uturuesssrsns sassassns sansns sassessnssas ans san s sas sas ns sas ans sas sus sns sanans snans snssusss
117 003 § = 12 C00 2 6= QL0 2 2 =
JI@PBOE BRKITHOUEHMIC ... uueuueunsunssnssnssnssns sas sas sssss sas sasansans s sus sus sas sas sss sun san ans ans ann us ans aus sus sunnun san ns

[IporpaMmMupoBaHME...
UHaMKanusa JaHHBIX HA ,cmcmlee

Bo3Mo:KHbIe HEMCIIPABHOCTH U cnocoﬁu 170.¢ YCTpaHeHl/IH

TexHuyeckoe oﬁcnymnBaHne
MaAPKHUPOBKA PEOTYJIATOP @ ueuueunrarssrssnssas sanssssassnssassnssnssns us sas sas sas ssn sss sassnsns snssns sns sus ss ses ssnssns
YNAKOBKA PETYIATOPA 1 tuuuarsrssasanssonunssnssnssns sansnssussassnssns ans senns us sasanssas ans sus sns sns sassns sun s svssnss
TPaHCHOPTHPOBAHME M XPAHECHMC .. ceuuessussnrsnsssssss sanans sunsnsans sasass sonsnnsnssas ans senans sensnnans snanssns
| L)LY 011 13 5 1 10 6 P
TaPAHTHUIHBIC 00 A3ATEIBCTBA uruusursssscassns e sarssssns e sassss sessss sassns ses sassss ns sss sansns sessns snans ses sas
IIpui103KeHUE A CXEMBI IOAKITIOUEHMS cusuurers casssnsnssrs sasssssns sns snsasans ns ssssss e nsssssns ans snsssssnsss
IIpusoxxkeHue b FaGapUTHBIE M NPHCOEJMHUTE/IbHBIE PA3MEPD..uuisuicssssssnssassssssssssns

NN
Hom-hww

22
23
29
30
33
33
33
33
33
34
35
36



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

BBeaeHnue

Hactosimue «PyKOBOACTBO MO 3KCIJIyaTallMd» TMpeJHa3HAYeHbl [Jii O3HAKOMJIEHUS
06 CIyKMBaloLero nepcoHasia ¢ yCTpOMCTBOM, IPUHLUIIOM e ICTBUSA, KOHCTPYKLIMEH, TOPSAAKOM
TEXHUYEeCKON 3KCIIyaTalUM M OO6CAy>KMBaHHUA Tpex(pa3sHOTO TUPUCTOPHOTO peryasTopa
MOLHOCTH, UMeHyeMoro Jlajnee no Tekcty “ZVEL-3-R-RT”, “peryastop” unu “ycrpoiicto”.

1. Ha3nauyeHue

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

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

B) MeTom0M npomnycka nepuo/ioB.

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

1.2 Harpy3ka K pery/iiTopy NoAKJH4YaeTCcsd pa30MKHYTbIN TPeyTrOJIbHUK.
1.3 YnpaBisieHue pa3zaMu MOXKeT ObITb COBMECTHBIM WUJIU pa3/e/IbHbIM.

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

A) ctranpapTHbii curdan 0..10 B;

B) crangapTtHbii curHad 0..20 MA;

B) crangapTHbiil curHai 4..20 MA;

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

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

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

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

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

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

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEPUCTHUKU YCTPONCTBA NpUBeJeHbI B Tabule 2.1

Ta6siuna 2.1 - Texuuyeckue xapaktepucTuku ZVEL-3-R-RT

KosinuectBo ¢as 3
CeTtb 198-242 B, 342/418 B, 50 I'y
YnpaBseHue pazamu CoBMecTHOe

CxeMa MOAKJ/IDYEHHUA HATPY3KHU

Pa30MKHYTbIH TPEYTrOJbHHUK

Cnoco6bl pery/JiMpoBaHUsi MOLHOCTH

®a30BbI{, NPONYCKOM NEPUOZ0B

BcnomoraTe/sibHOe MUTaHUE AJId CUCTEMBI

198-242 B 50 I'y,

ynpaBJieHus
Mo1HoCTbh NOTpe6IEeHUSI CUCTEMbI 20 BA
ynpaBJieHUs
HoMHHAbHBLHA TOK HArpY3KH IH 100, 160, 200, 250, 315, 400, 500, 630, 800,
1000, 1250 A
Perysvpyroumn ajieMeHT Tupucrop
Tun cuctemsl ynipaBJieHUs MukponpoueccopHas

CurHaJs ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHBbI
nepeMeHHbIN Pe3UCTOpP, BHEIIHUHA
nepeMeHHbIN pe3UCTOpP, KHONKY NaHeau
ynpaBJeHus

Bxop ynpaB/ieHus1 / BXOJHO€e CONPOTUBJIEHHUE

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

[11aBHBIN BbIXO/J, HA 33IaHHYI0 MOLIIHOCTh

0..25 cek

Nnaukanusa

Kupko-kpucraqnmieckui UHAUKATOP 32-
CUMBOJIbHBIH, 4 cBeTOAHOAa

AOHOJIHI/ITEJlebIe KOHTAKThI

3 nporpamMmMupyeMbix pese 220 B 5 A.
BeixogHol curnas: “Pabora”, “ABapus”,
“T'oToBHOCTB”

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

3JIBKTpOHHaH 3allrTa

3auuTa: neperpyska AJUTeJbHbIM TOKOM

JJIEKTpOHHAad 3alUTa

3almura: neperpeB TUPUCTOPOB

Jatuuk Temnepatypsl 90 C

3amuTa: noteps ¢asbl WM “ciunaHve” dpas

JJIeKTPOHHad

3aLU,I/ITa: KOHTPOJIb IIOAKJ/JIOYE€HHUA HAlPY3KH

JJIeKTPOHHas1, pab0TaeT TOJIbKO Iepe; MyCKOM

3amuTa: KOHTPOJIb UCIPAaBHOCTH TUPUCTOPOB

JJIeKTpOHHas1, paboTaeT TOJIbKO Nepes NYCKOM

3aLLU/ITaI HECUMMETPHUA BbIXOJAHBIX TOKOB(

JJIeKTpOHHas
00OpbIB UJIU IOBPEXAEHHE HATPY3KH)
[leperpy3o4Has cnoco6HocTh( AercTBytomee | [=1,51n - 10 cek, [=1,25 In - 30 cek, [=1,1 In -
cpefiHeKBaJipaTU4YHOe 3HaYeHue) 1 muH
[Topor cpabaTbhiBaHMA 3aLUThI OT KOPOTKOTO [>=3[n
3aMblKaHUsI( aMIJIUTYJHOE 3HaYeHUE)
ToyHOCTB NOAAEPXKAHUSA TOKA B pEXKUMeE 206 T
CTabuJIN3al M1 TOKA
BpeMs cTabuin3sanuu Npu cKauke
HaMps>KeHUs CeTH WM Harpy3ku Ha 10% B 2..3 cek
peXUMe CTabuan3aluu
CTeneHb 3alMIIeHHOCTH IP20
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OxnaskIenHe [IpuHyiUTE/IbHOE BCTPOEHHBIMHU
BEHTUJIATOPAMHU
Pecypc BeHTUIATOpA 50000 yacosB
TeMnepaTypa OKpy»Kamwllen cpesbl 0.45C
OTHOCHTeIbHAs BJAAXHOCTb BO31yXa 0..90% 6e3 koHJeHcaTa ( cyxoe NOMeleHHEe)
2,5 KB Mex Ay 11accu, CUJI0BOH 1[eNblo U
HN3onganusa
yHOPaBJASIOUUMHU LeNsIMU
PexxuM paboThl Janurtenbubii, [1B = 100%
CpoK aKcIyaTalnu He menee 10 siet
['apaHTUs 12 mecsneB
UuTtepdeiic RS-485, npotokos ModBus RTU onuus, Tpebyetcs aon. nuarta RS-485

Jia paboThbl peryjATopa Heo6XoAMMO JBa HamnpshkeHUusa. OJHO HamnpshKeHHe yepes
TUPUCTOPBI KOMMYTHUPYETC HA Harpys3Ky — OHO Ha3blBaeTCS CUJIOBBIM HalpSXKeHUEM; Jpyroe
HalnpsDKeHWe HUCNOJIb3yeTCs [JJIA IUTAaHUs CUACTeMbl YIpaBJeHUs - OHO Ha3bIBAeTCs
BCcoMoraTesibHbIM. BcnoMoraTtesnbHoe HanpspkeHue — 220 B 50 I'.

2.2 PerysnaTop npefHa3HayeH [JiJ1d 9KCIJIyaTalluy B CIeJy0LIMX YCI0BHUAIX:

A) 3akpbITble B3pbIBOOE30NACHBIE TOMELeHHS 6e3 arpeCcCUBHBIX NAPOB U ra30B;

B) Temmnepartypa okpyxatoiiero Bo3ayxa ot 0 go +45 C;

B) BepxHUIi Ipe/ies1 OTHOCUTEJIbHOM BJAXXHOCTU Bo3yxa He 6oJsiee 90 % 6e3 KoHieHca U1
BJIAT'H;

[) atMocdepHoe aaBsieHue oT 84 1o 106,7 klla;

) mecTto pacnosioxkenus o 1000 M Has ypoBHEM MODS;

E) oTcyTcTBHe BO3/1eMCTBUSA NPSAMBIX COJTHEYHBIX JIydel U APYTUX UCTOYHUKOB HarpeBa;

2K) oTcyTcTBUE BUOpALMU U YIaPOB.

3. YCTPOMCTBO U NPUHLUI AEeUCTBUS
3.1 BuyTpeHHee YCTPOUCTBO.
BHewHuM BUJ perysTopa npeAcTaBjieH Ha pucyHke 3.1:

ZVEL-3-100, ZVEL-3-200, ZVEL-3-315,
ZVEL-3-160 ZVEL-3-250 ZVEL-3-400,
ZVEL-3-500

PucyHok 3.1 BHewmtnuu Bup peryssatopa ZVEL
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Ha nuueBoil maHesu pa3MenialoTcs 31eMEeHThl UHAWKALUU U YIIPaBJIeHUs:
A) cBetoauobl “@aza A”, “@aza B”, “®aza C”;

b) cBeToguon “ABapusa”

B) Tym6.s1epn1 “PaboTa $A”, “PaboTa pB”, “Pabota ¢C”;

[') ’KUIKO-KPUCTAZINY€CKU N UHAUKATOP;

) xkHonku “Ilp.”, “®@”,”>”, ”<” nyisg nporpaMMHUPOBAHUA U yIIpaBJIeHUS;

E) pyuyku BCTpOEHHBIX IepeMeHHbIX pe3ucTopoB “Yup.A”, “Yup.B”, “Yup.C”;

BHyTpu Kopryca pa3MelarTcs:

A) TupuctopHble MoayH( 3 IWTYKHU);

B) paguaTop oxnaxJeHus;

B) muaThI cMCcTeMBbI yipaBJ/eHus;

') cuyoBble MIMHBI AJIS TOAKIIOYEHHUs] CUJIOBOT0 HAMPSPKEHUS U Harpy3Ku
3) BEHTUJISAATOPbI OXJIAXKAEHUS

Ha 6okoBo# maHesn mikada HaXOAUTCS KJIeMMa 3a3eMJIEHHSI.

Ha 60koBo# naHesu mkada HaXOAUTCS KJIEMMa 3a3eMJIEHUSI.

B kauecTBe peryJMpyloLiero 3jeMeHTa B YCTPOUCTBE HCIOJb3YIOTCS TPU THPHUCTOPHBIX
MOAYJ/Sl, KaXKAbli M3 KOTOPbIX COZEPXUT MO JABa TUPUCTOPA, COEJUHEHHBIX IO BCTPEYHO-
napaJijiesibHOU cxeMe. Ha JiMLieBoM naHesu pa3MelleHbl 3JIeMEHThI MHAUKALUU U YIIpaBJIEeHUS.

[IpoBoza [ NOAK/IIOUEHHS] MUTAKOLEr0 Tpexda3HOro HaNpsKEHUs 3aBOJATCSA B KOPIYC
CBepXxy; NPOBO/ia [IJisl MOAK/IOYEHUS Liellel Harpy3Ky Y yIpaBJeHUsl — CHU3Y.

f[I/IueBaH MNaHeJib YyIIpaBJ€eHUAd COeAUHAETCA C OCTaJIbHbIMHU 3JIEMEHTAMHU DPEryjdTopa
COeANHUTEJIbHBIM KI'YTOM, KaK IIOKAa3aHO Ha pUCYHKe 3.2

Pucynoxk 3.2 Perynsitop ZVEL ¢ BblHECeHHOM NaHeJIbl0 YIIpaBJeHUs

JTO JjaeT BO3MOXXHOCTb BbIHECTH NaHeJsb yNpaBJieHUs 3a Npejesbl peryjasaropa U Hpu
HeOOXOAMMOCTH YCTAaHOBUTb ee, HalpUMep, Ha /JBepue BHewHero Imkada. /[IMHa
COeIMHUTEJIbHOTO XIyTa — 1 MeTp.
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3.2 PexXuMbl pabOThL

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

Tab6snna 3.1 PexkuMbl paboThI peryasiTopa

HasBaHue pexnma

[TosscHeHuUe

“ToToBHOCTBL”

B 3ToM pexuMe MMNYJbCbl yIpaBJieHHUs HAa CUJIOBble TUPUCTOPbI He
MOJAKTCS, BBIXOJAHOE HANpsPKeHWe Ha Harpyske OTCYTCTBYeT.
YcTpoiicTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6orta” wiu
“[IlporpaMmupoBaHue”, MpPU TNOCTYIJIEHUW KOTOPbIX NEpPEXOJUT B
COOTBETCTBYWOIIMM pexuM. Ha wWHAuMKaTOope B TIepBOM CTpPOKe
oTobpaXkaeTcs HaAmuch ‘T'oTOBHOCTBH”, a BO BTOPOM CTpPOKe TeKylee
3HAYeHHe CUTHAJIA 33/IaHUs

“PaboTa”

[Ipy coBMecTHOM ympaBjeHHUU Ga3aMU B ITOT PEXUM PETyJaSITOp
nepexoJuT NpPU HaJU4YUMM KoMaHAbl “Pabota”. Ilpu 3ToM Ha Bce
TUPUCTOPHI TMOJAITCA YIPABJAAKINNE HMIYJbChl, Ha Harpyske
IpPUCYTCTBYyeT HamnpsbkeHUe. Ha umHAMKaTope oToOpaXkaeTcs TeKylee
3HaueHHe CHUTHaJla 3aJlaHusl U TOKM Harpy3ok. B ciydae mosiBjieHus
koMaH/bl “CTon” peryisiTop nepexoguT B pexkuM “[[0TOBHOCTB”.

[lpy paszgenbHOM ymnpaBjJeHUH ¢Gas3aMd B 3TOT PEXUM PETYJIATOP
NepexoJUT MPU HaJUYUU XOTS Obl OJHOM M3 KoMaHj “Pa6ota ¢A”,
“PaboTta ¢B” nau “Pabora $C”. Ha uHAMKATOpE OTOOPAXKAETCA TEKylllee
3HAYeHHWe CUTHaJIa 3a/laHus JIJIsl BBIGPAHHOTO KaHaJla peryJIMpoBaHusl

“ABapus”

B 3TOT pexxuM pery/asiTop nepexoAuT MpPHU PerucTpalydMu KaKoH-I1u60
aBapUMMHOM cuTyaluuu. UMMy ibChbl yipaBJ/ieHUs Ha CUJIOBbIe TUPHUCTOPDI
He MOJAITCA. YCTPOMCTBO He pearupyeT Ha KomaHay ‘Pabora” nmo
JIMKBUAALMUU aBapuWHON cuTyauuu. [locse perucrpanuu OoTCyTCTBUA
aBapUMHOU CUTYallUU PeryJsaTOp MOKeT aBTOMAaTHU4YeCKHU INEepeuTH B
pexxuM “PaboTa” nam “'oTOBHOCTB” B 3aBUCMMOCTHU OT BUJa aBapUHOMN
CUTyaLlMH U 3allpOrpaMMHUPOBAHHBIX HACTPOEK.

Ha uHaukaTope oTo6paXkaeTcsl KOJ, OLIMOKHU Y NMOsSCHSIOIIAs HaAIUCh

“[IporpamMmmupoBaHue”

PexxuM mnpesHasHayeH [Jis 33/laHUsl 3HAY€HUH NPOTpPaMMHUpPYEMbIX
apaMeTpoOB M COXpPaHEHUs] UX B MaMATH MHUKpoIlpoleccopa. YTobbl
IepelTH B 3TOT PEXKUM, HAJl0 B pexxuMe “'0OTOBHOCTb” HaKaTb KHOMIKY
“IIporp.” ¢ nepenHel nmaHesu. Takke B pexxuM “[IporpammupoBaHue”
MOXXHO BOWTHU HakaB KHomKy “Ilporp.” B mepBble 10 cekyHJ; mocJe
nofiayyd MUTAHUS [JI1 CUCTeMbl ymnpaBjeHusi( Korja Ha JUCIIee
0oTOOpaXkaeTcsi HA3BaHUE TEKYIeld MOJeJIN peryJisiTopa).

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

B mepBo#l CTpoke HHAMKATOpa OTOOpakaeTcsi HOMep W Ha3BaHHUe
TeKyied GYHKIUH, BO BTOPOM CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
MOSICHEHU
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3.3 Opradspl viipaBJeHUd U UHAUKAIIUU.

Tab6sauua 3.2 3;1eMeHTHI yIIpaBJeHUsl ¥ MHAUMKALUKY peryasTopa

OpraH ynpasJ/ieHUA WIH
UHAUKaAL U

Ha3nayeHue

CBetoguopn “®aza A”

loput B pexume “PaboTa” npu coBMecTHOM ynpaBJyieHUU pa3aMu U
IpU HaJIMYMU KoMaH/ibl “PaboTa GA” npu paszesbHOM ynpaBJeHUU
dazamu

Ceetoauopn “®asza B”

loput B pexume “PaboTa” npu coBMecTHOM ynpaBJyieHUU pa3aMu U
IpU HAJIMYMU KoMaH/ibl “PaboTa ¢B” npu pas3jesbHOM yrpaBJeHUH
dazamu

Csetoauop “®aza C”

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

CBetoguop “ABapus”

['oput B pexume “ABapus”

Kupkokpucraninyeckui
MHAUKATOP

OToGpakaeT TeKyliue JaHHble, peXHUM paboThbl, 3HAYEHMUS

IpOrpaMMHUpPYyEMbIX YCTABOK

[lepeMeHHBIH pe3nucTop
“Yaop. A”

YnpaBsieHHe BbIXOAHOW MOIHOCTbI) B PYYHOM peXUMe IMpHU
COBMECTHOM ympaB/jieHUHU pa3aMHu U N0 KaHa/ly A NpU paszesibHOM
ynpaBJIeHUH

[lepeMeHHBIN pe3uCcTOp

YnpaBJieHre BbIXOJHOU MOLHOCTBIO B py4YHOM peXXHMe 1o KaHay B

“Yup. B” IpU pas/ieJibHOM yIpaBJeHUH
[lepeMeHHBIN pe3UCTOpP | YnpaBJjieHUe BBIXOJAHOM MOLIHOCTBIO B PYYHOM pexxuMe 10 KaHasy C
“Yop. C” IIpY pa3jeIbHOM yIIpaBJIeHUuHU

Tym6sep “PaboTa pA”

i mogayu KoMaHbl “PaboTa” B pyyHOM peXuMe NMPHU COBMECTHOM
ynpaBjeHMu ¢azaMu M nNoJadyu KoMaHAabl “Pabora $A” mnpu
pa3/ie/IbHOM yIpaBJIeHUH

Tym6saep “PaboTa pB”

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

Tym6saep “PaboTta ¢C”

Jnsa nopmauum komaHAbl “‘Pabora ¢C” B pydyHOM pexume MpU
pas/ieJIbHOM ypaBJeHUH

Kuonka “IIporp”

14 BXoJla/BbIX0/ja B PeXKUM IPOrpaMMUPOBaHUS

Jla BpIOOpa mporpaMMupyemMod (QyHKLMWH, BBOJA B NaMATb ee

Kronika "®” 3HaYeHus
KHomnka “>”" s yBesMyeHMs 3Ha4YeHUs NpOorpaMMHUpPYeMOU BEJIMYHUHBI
KHomnka “<” 1l yMeHbllIeHUs] 3Ha4eHUs] MPOTrPaMMUPYEMOU BeJTMYUHbI

3.4 HazHayeHue KJeMM KJeMMHbIX ko040K XT1-XT3, X1- X6 npuBesieHo B Tabuaune 3.3.

KiieMmMHBble Kooy X1-X4 pa3MeljaloTcd Ha IJ1aTe ylpaBieHUus

Ta6usnia 3.3 HasHayeHHe KJIeMM KJIeMMHbIX KOJIOJOK

KineMMHUK Ne llenb HasHnauenue
KJIEMMBbI
XT1 1 A JlJig moAK/II0YeHUs CeTH
XT1 2 B JlJ1s1 ToAK/II0YEeH U CETHU
XT1 3 C JlJ1s1 o AK/II0UEeHUS CETHU
XT2 1 LA st coefiHEHMS C HATPY3KOU
XT2 2 LB Jns1 coefiHEHMS C HATPY3KOU
XT2 3 LC Jnsi coefHEH S C HAarPY3KOH
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Hanpsxenue 3 B 14 noAK/Il04eHHUS BHELIHETO

X1 1 3B
lepeMeHHOr0 pe3ncTopa
[ mogayy ynpasJsspoLero aHajaorosoro curaasa 0..10 B

X1 2 Uynp A | 0pyu COBMeCTHOM yIipaBJieHWU pa3aMu U YIIPaABJISIOILETO
curHasia 0..10 B g1 kaHas1a A ipy paszie/1IbHOM ylipaBJeHUuH
i moJlauu ynpaBJisilollero aHajaorosoro curuaia 0(4)..20

X1 3 Iynp A MA NpY COBMECTHOM ynpaBJieHUHU $pa3aMu U YIPaBJISIOLLETO
curnasia 0(4)..20 MA a5 kaHasia B mpu paszesibHOM
yInpaBJeHUU
Jl/isl moJiauu ynpaBJiSIOILEr0 CUTHAJIA CO CPeJHETO BBIBO/A

X1 4 Rymp A BHEILHEro NepeMeHHOr0 pe3ucTopa NpU COBMECTHOM
ylnpaBjeHHUU pa3aMu U yIPaBJSIOILEro CUTHaja AJis KaHajia
A npu pa3fie/IbHOM ynpaBJieHUHU

X1 5 AGND 061K /151 aHAJIOTOBOT'0 CUTHAJIA yIIPaBJIeHUSs
/1 moJjlauu curHaJjia IMCTaHIIMOHHOTO YIIpaBJieHHUs

X1 6 Ay A “PaboTa” mpu coBMeCTHOM ynpaByieHUU paszamu u “PaboTa
GA” pu pasebHOM yIIpaBJAeHU U

X1 7 GND O6mun

X2 1 3B Hanpsxenue 3 B 114 noK/at04eHUs BHELIHET O
epeMeHHOr0 pe3ncTopa

X2 ? Uynp B st mojadu ynpasJsoliero aHajaoroporo cursasna 0..10 B
Jl1s KaHaJsa B npu pa3gesibHOM ynipaBJieHUU

X2 3 lynp B Jl/is molauu ynpaBJisiolero aHajaoroporo curuasa 0(4)..20
MA 0(4)..20 MA ns15 kaHaJ1a B npu pasaesibHOM yipaBJeHUU
Jl1d moiaum ynpaBJIF0ILero CUrHaja co CpeiHero BbIBO/a

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

X2 5 AGND 06111 /151 aHAJIOTOBOT0 CUTHAJIA yIIPaBJIeHUSs

X2 6 1V B /15 moia4yu CUTrHasia AMCTaHMOHHOI0 ynpaBJjeHus “PaboTa
¢B” npu pa3zies1bHOM ynpaBJeHUU

X2 7 GND 061w ui

X3 1 3B Hanpsxenue 3 B 114 nogK/t04eHUs BHELIHET O
epeMeHHOr0 pe3ncTopa

X3 2 Uynp C [ mogayy ynpasJsoLero aHajaorosoro curaasa 0..10 B
JU1sl KaHaJsia B npu pa3jesibHOM ynpaBJieHU U

X3 3 lynp C 1 moJlauu ynpaBJisilollero aHajaorosoro curuaia 0(4)..20
MA 0(4)..20 MA a5 kaHasa C npu paszieibHOM yIpaBJieHUH
Jl/is moJilauu ynpaBJiSIOILEr0 CUTHAJIA CO CPeJHETO BBIBO/A

X3 4 Rynp C | BHeuiHero nepeMeHHOro pe3ucTopa AJjs KaHasa C npu
paszeIbHOM yIIpaBJIeHUU

X3 5 AGND | O6wui AJig aHaJI0rOBOTO CMTHAJIa YIIpaBJIeHHUs

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

X3 7 GND O6mun

X4 1 HP P1 HopMasibHO-pa3oOMKHYTbIA KOHTAKT 1-r0
IpOrpaMMHUpyeMOro peJse

X4 9 O6uuit | 06U KOHTAKT 1-ro nporpaMMupyeMoro peJe

P1
X4 3 H3 P1 HopMaJibHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMOro
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pene
X4 4 HP P2 HopManbHO-pa3oMKHYTBIM KOHTAKT 2-T0
IpOrpaMMHUpyeMOro peJse
O6uuit | O6UIMI KOHTAKT 2-T0 IPOrpaMMHUpPyeMOro peJe
X4 5 P2
X4 6 H3 P2 HopMasnbHO-3aMKHYTBIM KOHTAKT 2-I'0 IPOTPaMMHUPyeMOro
pene
X4 7 HP P3 HopManbHO-pa3oMKHYTbIM KOHTAKT 3-T0
NpOrpaMMHUpPYyeMOro peJse
O6uuit | O6UIMI KOHTAKT 3-r0 NIpOrpaMMHUpPyeMOro peJe
X4 8 p3
X4 9 H3 P3 HopManbHO-3aMKHYTBIM KOHTAKT 3-I0 IPOTPaMMHUPyeMOro
pene
X5 1 L HanpsxkeHue ynipaBjieHUs
X5 2 N Hanps»keHue ynipaBieHUs
X6 1,2 N HeWTpassb i Leneld CAHXPOHU3AL U

3.5 Br160p cxeMbl coeIJUHEHNS HAIPY30K.

Harpyska mnoaksoyaercs N0 cxXeMe “pa3OMKHYTBbIA TPEYTroJbHUK’, MpPU 3TOM
MaKCUMaJlbHble Hallps>KeHUs] Ha Harpy3ouHbIX pe3uctopax Rab, Rbc u Rca paBHbBI 1MHEeHHBIM
HanpsikeHUsIM( HoMuHaJbHO 380 B).

[loak04UeHHEe HArpy3KU K PerysasiTopy MPOU3BOAUTCS B COOTBETCTBHUU CO CXEMaMH U3
NpUI0XKeHud A.

3.6 BbI60p COBMECTHOI0 MJIM pa3/ieJibHOr0 yIpaBJeHusd ¢azamMu

BbI6Op COBMECTHOTO WJIM pPas/ieJibHOrO ympaBJieHHs ¢$as3aMU OCYLIeCTBJSAETCS MyTeM
nporpaMmMupoBaHus ¢yHknuu FO( cM. nyHKT 7).

[Ipy coBMecTHOM ympaBjieHUHM $aszaMu B pexuMe “PaboTa” ynpaB/siolie UMIYJbCbI
NOJA0TCA Ha BCe TUPUCTOPBI; BBIXOAHbIE HANPsKeHUs peryJssaTopa Ha kieMMax LA, LB u LC
ki1eMMHUKa XT2 U3MEeHSII0TCSl 0lTHOBPEMEHHO B COOTBETCTBUM C OJHUM CUTHAJIOM 33a/JaHUS.

[Ipu paspesbHOM ymnpaBjeHUU ¢dasaMu B pexxkuMe “PaboTa” ynpaB/siolie HUMIYJbChbI
MOZAKTCS TOJIbKO HAa TUPUCTOPBI TOTO KaHa/Ia PeryJIMpoBaHus, JIJis KOTOPOTO MpHIJIa KOMaH/a
paspelieHus1 paboThl. TO eCcThb BbIXOJHOE HamNpsiKeHHe Ha KijemMMe LA kjieMMHHKa XT2
NOSIBJISIETCA TOJIBKO €CJIM eCTh KoMaHAa “Pabota ¢A”( kaHas perysupoBaHusa A), HampsiKeHUe
Ha ki1eMMe LB kineMMmHuka XT2 - eciu ectb koMaH/a “PaboTta ¢B”( kaHasn perysnupoBanusd B),
HanpsbpkeHHe Ha kiemMMe LC kiemMMmHuka XT2 - ecau ecTb koMmaHgaa “Pabora ¢C’( kanHan
peryaupoBanus C). BeixoiHble HANPSIXKEHUST K¥K/I0T0 U3 KaHAJIOB PeryJIMPOBaHUs U3MEHSIOTCS
B COOTBETCTBUU CO CBOUM OT/i€/IbHBIM CUTHAJIOM 3a/laHUSI.

3.7 Boi60op cnocoba nogayyd KOMaH/

Jl/is1 TOTO, YTOOBI MEPEBECTH PETYJATOP B pexkuM “PaboTa” HyKHO:

A) npu coBMecTHOM ymnpaBjieHUU pa3zaMu nojaThb koMaHay “‘Pabora”. Komanay “Pabora”
MOXXHO MOJATh MECTHO — MEPEBOJOM PYKOATKU TyMbJiepa “Paborta pA”, B mosioxeHue “Bria”,
WA JUCTAaHLMOHHO - MyTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOW Kosioaku X1 Ha mnJarte
yHpaBJieHHUs .

COOTBETCTBEHHO, HAaXOXAeHHe PYKOSATKU Tymbsiepa “Pabora ¢A” B mosoxkeHuu “OTka”
WJIM PA30MKHYTbIe Mapbl KJ1eMM 6 U 7 KJeMMHHKa X1 mJaThl yrnpaBjieHUs 03HAYAKT KOMaHAY
“Ctom”.

B) npu paszaenbHOM ynpaBjieHUU pa3zaMu HeOOXOAUMO MOJATh XOTs Obl OJHY U3 KOMaH/]
“PaboTa pA”, “Pabota ¢B” unu “Pabotra ®C”. ITM KOMaH/Ibl MOXXHO MOAATh KaK MECTHO — IyTEM
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nepeBo/ia pyKOSITOK COOTBETCTBYIOIUX TyMOsepoB “PaboTa pA”, “PaboTa ¢B” naum “Pabora pC”
B nosioxkeHHe “BkJ.”, TaKk M AUCTAHIIMOHHO — NyTeM 3aMblKaHUs COOTBETCTBEHHO KJIeMM 6 U 7
KJIeMMHBIX KoJs1o0K X1, X2 u X3 nu1aTel ynpaBJeHUs.

Bb160p MeX/y MecTHbIM WJIM JUCTAaHLLMOHHBIM CIIOCOOOM YIpaBJIeHUs OCYLIeCTBJSAETCS
nporpaMmMupoBaHueM GyHKIUHU F1( cM. nyHKT 7).

Takxe Bce 3TU KOMaH/Abl MOTYT ObITh OAaHbI 0 UHTepdercy RS-485, ecniu F1=2.

3.8 Bri60op 3aal0111ero cCUrHaJjia

YnpaBasiTb YpPOBHEM BBIXOJHOTO HANpSDKEHUS1 pETyJsATOpa MOXKHO MECTHO WU
JUCTAaHLMOHHO. MeCTHO MOXKHO YIPaBJIATh:

A) kHonkamu “>” u “<”. HakaThe u yJepkaHWe KHONKM “>" yBeJMYHMBaeT 3HAUYEHUE
3a/lalollero CUrHaJsla, a HaXKaTHe U yZep>KaHue KHONKHU “<” — yMeHbILaeT;

B) BCTpoeHHBbIMU NepeMeHHbIMU pe3ucTopaMu. Haxox/jeHre pUCKH pyuyKU MepeMeHHOro
pesuctopa B noJsiokeHuu “MunH” u “Makc” coOOTBETCTBYyeT MUHMMAJbHOMY U MaKCHMaJbHOMY
3Ha4YeHHUSAM 3a/jal0l1ero CUrHaJja.

Jil  IUCTAaHIIMOHHOTO yIOpaBJIeHUs B KaueCTBe VYIPAaBJSWIIUX CUTHAJIOB MOTYT
NPUMEHSThCS:

A) cra"gapTHbIM aHa/0roBbIM curHas 0..10 B;

B) crangapTHbIi aHa/10roBbIM curHas 0..20 MA;

B) cTaHAapTHBINM CUTHA/ aHAIOTOBbIH 4...20 MA.

[') BHeLIHUI epeMeHHbIN pe3uctop conpoTtruBieHueM 1..10 kOm.

lleny ynpaBJyieHUs] TOAK/JIOYAKOTCA B COOTBETCTBUM CO CXeMaMHM NOAKJIIOUYeHus (
npuiokeHue A) u Tabauned 3.3. BblGop MCNOJIb3yeMOro CHUTrHajla OCYILeCTBJSETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BeanunHa curHasza 3ajaHusi oTobpakaeTcs
Ha JuCIlJiee B TNpPOLEHTax OT MakcuMajbHoro, Hamnpumep U3=50%, P3=25%. B pexume
cTabuaM3aln My TOKa CUTHAJ 3a/laHus 0ToOpaXkaeTcsl B aMmnepax, Hanpumep [3=28 A.

[Ipu pa3genbHOM ynpaB/ieHUU ¢pa3aMu CUTHaJ 3a/laHud [IJI1 KaXK/J0ro KaHajla UMeeT CBOM
COOTBETCTBYIOIIUN UHJEKC “Q”, “B” i “c”, HanpuMep: Uza=40%, P3B=80%, [13c=55 A u T.1.

[Ipu pasgesnbHOM ynpaBjieHUU Gas3aMU KaxKAbld KaHa/l pPEryJMpoOBaHHs UMeeT CBOU
curHana 3azanusd. /i Toro, 4yTo6bl Ha MHAUKATOpe MPOCMATpPUBATh 3HAYEHHUS KaXKAOTO W3
CUTHAJIOB 33/IaHUS1, HY>KHO HAOX)KUMaTh KHOMKY “®”.

Takxe curHasibl 3a/JlaHUs] MOXKHO U3MEHSATH o uHTepdeiicy RS-485, eciu F2=6.

3.9 HUcnonb3oBaHre QYHKIIMHU aBTOMATUYECKOT'0 NOBTOPHOTO BKJIOYEHHUS

[ToBesieHMe peryJsiTopa Mocje MpoBaja CUJIOBOTO WJIU BCIOMOTATEJbHOTO HaNpsKEHHUSs
omnpejiesnsieTcs 3HayeHWeM GYHKLUUKM TOBTOpPHOro BkiveHus F3, ycTraHaBiuBaeMoro
nporpaMMHO( CM. IyHKT 7).

Ecin F3=0, To paspeliaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIWOYeHHe. Eciu mnposas
HanpshKeHUs JJIWJICS MeHee JIBYX CEKYH/, TO BbIXOJHOE Halpsi>KeHHe CKauKOM BO3BpallaeTcs Ha
NpeXHUM YPOBEHD, €C/IU O0JIbIlIEe JBYX CEKYH/, — TO IPU HaJIMYUK KOMaH/bl “PaboTa” peryasarop
nepexoJuT B pexxuM “PaboTta”.

Eciu F3=1, To aBTOMaTHyeckoe MOBTOPHOe BKJIK4YeHHe 3amnpelieHo. Ecau mnposan
HaMpsSDKeHUs JJIWJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HAaNpsKeHWe CKAYKOM BO3BpallaeTCs Ha
IpEeXHUH YPOBEHb, eCJIU O0JIblIe ABYX CEKYH/, — TO IPU HAJIMYUU KOMaH/ibl “PaboTa” Ha guciiee
UHAUIMpPYeTCs cooblieHre 06 omubKe. B TakoM mosioKeHUU perysiTop 3abJ0OKUpPOBAH U Ha
HarpysKe HeT Hanpsi>keHUs. YToObI ero pa36J0KHMPOBaATh, HY>KHO MoJjaTh kKoMaHAy “Ctomn”, mocse
4yero peryJisiTop nepeijiet B pexxum “['oToBHOCTB”.

[IpumeHeHue ¢pyHkuu F3 npousitocTpupoBaHo Ha pUCYHKe 3.3:
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A
Ha npaxeHwe ceT
- T
Komanpa “Pabota”
= T
BeixogHoe HanpsxeHwe, F3=0
= |
BrixogHoe Hanpaxenwe, F3=1
- T
PucyHok 3.3 [IlpuMmeHeHue pyHKIuu F3
3.10 Bui6o HKIIMU IPOrpaMMUPYEMBIX peJie

Ha xsieMMHyro kosofakKy X4 1J1aTbl yopaBJeHHMA BbIBeJleHbl KOHTAKThl Tpex
nporpaMMupyemsbix pesie. B 3aBucuMocTu oT 3HaueHUr pyHkuui F4, F5, F6( cm. nyHKT 7) pene
MOTYT ObITh HEAKTUBHBIMHU UJIM BBINOJHATH QYHKLUIO CHTHA/IM3aTOopa C1eJyIOLUX COObITU:

A) Perynstop HaxoauTcs B pexxuMe “I'oTOBHOCTB”;

B) PeryasaTtop HaxoauTcs B pexxume “PaboTa’”;

B) PerysisiTop HaxoauTcs B pexxuMe “ABapus”.

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

3.11 Bri6op cnocoba peryJMpoBaHus

BbIxo/jHOe HanpsXKeHHe peryJssTopa MoXeT peryJupoBaThbCcs JByMs ciocob6aMu: ¢pa3oBbIM
Y MPOMYCKOM NepuofioB. bosiee mopo6HO 06a cnocob6a paccMoTpeHbl HUXKe. Bbibop cnocoba
peryJiMipoBaHus OCylLleCTBJSETCS porpaMMupoBaHueM QyHKuuu F7( cM. nyHKT 7).

3.12 ®a30BbIM METO PETrYJIUPOBAHUA

Bbixo/lHOEe Hampsi’KeHHWe peryJadpyeTcss 3a CcYeT MU3MEeHEeHUsI BpEMEHM 3a/[ePrKKHU
otnupaHus T3 cUIOBBIX TUPUCTOPOB . DopMa BBIXOAHOI'O HANPSXKEHHUs MOKa3aHA Ha PUCYyHKe
3.4:

A UH

T3 T3 <

PucyHok 3.4 BrixogHoe HanpsikeHUe Npu $pa3oBOM criocobe peryJaupoBaHust
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JlocToMHCTBa MeTo1a:

A) moXoAUT AJ1SI aKTUBHOM U aKTUBHO-UHAYKTUBHOM Harpy3ok ( cos ¢ >0,2);

B) moaxoaUT [/l peryJiMpoBaHUsl TeMIlepaTypbl MaJIOMHEPIIMOHHBIX Harpy30K U YPOBHS
APKOCTH CBeYeHM JIaMIl HaKaJIMBaHUS;

B) no3BoJisieT yMEHbIIUTD MYCKOBbIE TOKH;

HepocraTku Metopa:
A) BHOCUT rapMOHMYECKHEe UCKAXKEeHUS HaNPSXKeHUs CeTH;

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

Pa6ounii nukia npy ¢a3zoBoM peryaMpoBaHUM NpPeJCTaB/IeH HUXKe Ha pUcCyHKe 3.5:

A UBbix
100%
Max —m — — — — — —
1T A A— e
T
0 o
Tnyck TexHONoOrMYecKMn LKKN Tebikn
100% — — — — — — —
Curdan 3agaHwsa
T
0 -
Komanga ""PaBota”
T
0 -

PucyHnok 3.5 Pa6ouuii nukia npu ¢azoBoM MeTO/ie peryaMpoBaHusl

[locne momauu komaH/bl “PaboTa” B TeyeHuMe BpeMeHU THYCK BBIXOJHOE HaMpsKeHUE
IJIAaBHO yBEJIMYMBAETCA OT MUHHUMAJIbHOIO 3Ha4YeHUA Min 10 3alaHHOr0 YPOBHA. ITOT y4aCTOK
Ha3blBaeTCd IJIaBHbIM NYCKOM. /lajiee BBIXOJHOe HalpsKeHUe U3MeHseTCs B COOTBETCTBUM C
CUTHAJIOM 33JjaHyd B JAuana3oHe Mexay 3HadeHUaMUd Min u Max, a 3aTeM nocjie nogadu
KoMaH/pb! “CTomn”, BBIXOZHOE Halps)KeHUe IJIaBHO YMeHbIaeTcsl B TedeHHe BpeMeHU TBBIKJ 10
MHUHUMAaJIbHOTO YPOBHS ( IJIaBHOE BBIKJIIOYEHHUE), TOCJIE YeTro Harpy3Ka 06ecToYnBaeTCsl.

3.12.1 [Iy1aBHBIA OVCK U ILJIABHOE BBEIKJIYEHUE
[IpyuMeHeHHe (YHKUUN IJIABHOTO MyCKa W BBIKJIOYEHUS MO3BOJIAIIOT NPEeAOTBPATUTH
CKaYK{ HaNpsPKeHUsl CeTH, 00yCJOBJIEHHbIe Pe3KHM HAabpoCOM M COPOCOM Harpy3kd, a TakxkKe
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YMEHbUINTh MYCKOBbIe TOKW. BpeMeHa M1aBHOT0 MyCKa U BbIK/JIIOYEHUS 33/]al0TCS B IpefeiaxX OT
0 1o 25 cexyny c marom 0,1 cek myTeM nporpaMMUpoBaHust GyHKIUHN ( CM. MYHKT 7):

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

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

3.12.2 BbI60Op peryJupyeMoro BbIX0JHOTO apaMeTpa
B KauecTBe peryjiupyeMoro napamMmeTpa MOXHO NPOTpaMMHO BblOpaTh HanpsixkeHrue U Wiun

MoumHOCTh P. Ecium B KaudecTBe BBIXOJHOrO MapaMeTpa BblOpaHo HampsbkeHue U, To
JIeMCTByOlllee 3HAYeHHWe HaNpsHKeHWA Ha Harpyske MNpsAMO-IPONOPLMOHAJBHO CUTHALY
3aJlaHusA( NpHU yCJIOBUM, YTO HAIpsKEHUe CeTH CUHYCOWZAJbHO, HAarpysKa JIMHeWHass U UMeeT
aKTUBHBIM XapaKTep), a MOUIHOCTb, BbljessieMas B Harpys3Ke, HeJMHENHO 3aBUCUT OT
3a/jal0llero curuaja. Eciu »xe B kauecTBe peryJiupyeMoro napamMeTpa BblopaHa MOLIHOCTB P, To
BbIXO/IHasA MOILHOCTb IIPY TeX K€ YCJOBHUAX NPAMO IPOINOPLMOHAJbHA CUTHANY 3aJaHUA. ITU
3aBUCMMOCTH TpPUBeJEeHbl B Tabiule 3.4.

Tabauua 3.4 3aBUCUMOCTb BBIXOJHOTO HaNPs>KEHUS U MOLHOCTH peryJsiTopa OT CUTHaJa
3aJlaHusA

Bb16paHHbIN BbIXOJHOW NapaMeTp

Hanpskenue, U MoiHocTs, P

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

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

PBoix, % | 1 4 19 116 |25]36|49 648110010 |20 ]30]40)|50|60]70]|80]90]100

Bbi60op perysinpyeMoro napaMeTpa OCyleCTBASETCS MyTeM NPOrpaMMUPOBAHUSA PYHKLUN
( cM. nyHKT 7):

A) npu coBMecTHOM ynpaBJsieHud pazamu - F14;

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

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

pucyHke pabodero uuksaa 3.4. YcTaHOBKa 3THUX 3Ha4eHUW I03BOJIIET YCTAaHOBUTbH I'PaHULbI
Jiyana3oHa, B KOTOpPOM OyJZeT BeCTHCb peryJupoBaHUe BbIXOJHOro napamertpa. Eciu
YCTAaHOBUTb 3HAueHUe [JI1 HWXHero mpegena paBHbiM 0%, a gasa BepxHero - 100%, To
peryjupoBaHue OyJZieT peasM30BaHO BO BCeM JiHala3oHe — OT HyJis A0 IOJHOTO CeTEeBOro
HaIpsKeHHUs.

JuckpeTHOCTb peryaupoBaHus coctassieT 0,1%.

3aslaHle 3Ha4eHW HM>KHEero ¥ BepXHero npeJeioB peryJupoBaHus s ¢pa3oBOro MeTosa
OCyLIeCTBJISIETCS IPOTPAaMMUPOBaHUEM QYHKLI UK ( CM. MYHKT 7):

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

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

3.12.4 PexXUM orpaHUYeHUd TOKa

Perynatop MoxeT paboTaTb B peXuUMe OrpaHUYeHHs TOKa, B KOTOPOM CHUCTeMa
yIpaB/ieHUs aBTOMAaTH4YeCKH H3MeHAeT YIpaBJdollee BO3JAeWCTBHE HA TUPUCTOPbl TaKUM
06pa3oM, YTOObI TOK Harpy3KU He MPEBBICUJ 33JlaHHOe 3HauyeHUe. JlaHHasg QyHKIMS MO3BOJISIET
TOYHO OTPaHHWYMBATb NYCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHWHAJIBHOIO, TEM CaMbIM
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u3beraTb cpabaTblBaHUSI 3alUT OT KOPOTKOTO 3aMblKaHUSI U neperpy3ku. DyHKiusa
BKJIIOYAETCS U OTKJ/II0YAEeTCs MPOrpaMMUpoBaHreM QyHKUUH( CM. MYHKT 7):

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

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

3.12.5 PexxyM cTabuaM3aIUU TOKA
PeryssaTop Mo)XeT pa6oTaTb B peXHMe CTabUJM3alldU TOKa, B KOTOPOM CHCTeMa

yIpaBJieHUs aBTOMaTH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JelCTBMe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOObI NOAAEPKUBATh TOK Harpy3Ku Ha 3alaHHOM ypoBHe. TOUHOCTb CTabU/IM3aLUHU
ToKa - 2% OT HOMMHA/JIBHOTO TOKa peryJfaTopa, BpeMs CTaOWJM3alUM TOKa NPHU CKaudKe
Harpysky WJiu ceTeBoro HampspkeHHs Ha 10 % - 2.3 cek. CurHan 3ajjaHusi oTobpakaeTcs B
amrepax, Hanpumep I3 =27 A.

DyHKIMS BKIOYAETCA U OTKI0YAETCS NIPOrpaMMUpoBaHueM QYHKIUH( CM. TyHKT 7):

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

B) npu pasaenbHoM ynpaieHuu ¢paszamu: F37, F41, F42 nna kaHana peryjupoBaHus A,
F57,F61, F62 nna kanana B, F77, F81, F82 nya kanana C.

3.13 YcTaHOBKA CKOPOCTU OTPaHUYEHHUS U CTAOUJIM3ALUU

B nmnpeo6pasoBaTesie HMeeTC BO3MOXXHOCTb YCTAaHOBKM CKOPOCTH  CTaOMJIM3AIUH(
OTpaHWYeHHUs1) 3aJlaHHbIX BeJWYUH. [lnsg 3Toro umeercsa ¢yHkuus F18, koTtopas MoxeTt
NPUHUMATb 3HAUYEHUS:

- 0 - measieHHasA. CKOPOCTb CTaGUIM3ALMU UJIU OTPAaHUYEHUS] MAaKCUMaJIbHO MeJJIeHHas,
OpU 3TOM [OCTUraeTc HauboJibllasg TOYHOCTb CTAabWIM3aUUU. TOYHOCTh CTabUIM3aALUHU
Hanpsi>KeH!Us1 UId Toka — 1% OT HOMHHAJILHOTO HAaNPSDKEHUsI CEeTH, BpeMsl CTabMJIU3aluU NPpU
CKa4yKe CeTeBOI'0 HaNpsDKeHUs U Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpepgusasa. CkopoCcTb CTaOUJAM3ALMU WJM OTPaHUYEHUS] CpeJHssA, NpPU 3TOM
JIOCTUTAETCSI CpeJHSAST TOYHOCTh CTabuau3anuu. TOYHOCTh CTAOMJIM3ALMU HAMPSHKEHUS WU
ToKa - 2-3% OT HOMHUHA/IbHOT'O HANPSHXKEHUSI CETH, BpeMs CTabUIM3aLMU IPU CKauKe CeTeBOro
Hanps>KeHUs WK Harpy3ku Ha 10% - 3.4 cek;

- 2 - 6bicTpas. CKOpOCTb CTAOMJIU3AIMU UJIU OTPAaHUYEHHUS ObICTpasi, IPU 3TOM TOYHOCTH
CTabuJM3alMM HHU3Kasg. TOYHOCTh CTAOMJIM3ALMU HampsikeHUs Wi Toka - 3-5% ot
HOMMWHAJIbHOTO HaNpSDKEHUs CEeTH, BpeMs CTAaOW/IM3alMU MPU CKAauKe CeTeBOro HalpsKeHUs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasg. CKoOpoCTb CTabuJM3alMU BbICOKAs NpPU OOJIbLIOM OTKJIOHEHUH
CTAaOMJIM3UPYEMON BeJUYHMHBI OT 3aJlaHHOW W 6oJiee MeJJieHHass MO Mepe MNPUOIMKEHUS
CTaOMJIM3UPYEMOUN BeJMYMHbI K 3aZlaHuio. Takod BHJ CTabUIM3aLUMU MOXET OKa3aThCs
NOAXO/S1IEHN /I HEJTMHEMHOW Harpys3KH.

3.14 MeTo/ nponycka NepuoJoB

MowHoOCTB, BelZjesiseMasl B HarpyskKe, peryJupyeTcs 3a c4eT U3MeHEeHUs 4MCJa epruo/i0B
CETeBOr0 HANpSKeHUs, B TeYeHUe KOTOPbIX OTKPBITbl THUPUCTOPBHL. PopMa BBIXOAHOTO
Halps>KeHHUs NPUBeJleHa Ha pUCYHKe 3.6
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UH

PucyHok 3.6 BeixogHOe Hanpsi>keHHe NPU peryJIMpOBaHUU METO/I0M IPOMNYyCKa epuo/i0B

JloCTOMHCTBA MeToAa:

A) He BHOCUT rapMOHHUYeCKHEe UCKaKEHHUS B CETh;

B) HeT noTpe6JieHUs1 peaKTHBHOM MOLIHOCTH, cOS @ = 1 ( mpW aKTHBHOM XapaKTepe
HarpyskHu).

HepoctaTku metoja:

A) He NOJAXOAWUT JJis peryJyMpoOBaHHA TeMIlepaTypbl MaJIOMHEPLUOHHBIX HArpy3ok H
YPOBHS IPKOCTH CBeYeHHUS JlaMIl HaKaJIMBaHUS;

B) He pekoMeHyeTcs NIPUMEHSATD /151 aKTUBHO-UH/YKTUBHOMN Harpy3Kuy;

B) B ceTH BO3MOXXHO IMOSIBJIEHME CKAyKOB HaIps»KeHHs, OOYyCJIOBJEHHBIX COPOCOM H
HabpocoM Harpy3ku( ¢snkep-apPexT);

[) npu omnpejielleHHbIX YC/IOBUAX B CETH BO3MOXHO MOSIBJEHHE Cy6rapMOHHYEeCKHUX
cocTtaBsoUUX( 4aCTOThl KOTOPBIX MeHb1ie 50 I'n).

HpI/I HCIIOJIB3OBAHHUHW 3TOr0 MeETOda MOIIHOCTBb, BbiJAeJideMad B Harpy3ke, IMNIpAMO-

NpONOpIHOHA/JIbHA BEJIMUMHE CUTHAJIA 3a/JaHuS.
Pa6ouyuii IUKJI IpeiCTaBJeH HUXe Ha pUCyHKe 3.7:
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Pucynok 3.7 Pabouuii LMK/ IPU peryJiMpoOBaHUU METO/IOM MPOIMYCKa NEPUO0B

[Tocne mogayu KkoMaHAabl “PaboTa” B TedeHHe BCEro TEXHOJIOTHYECKOT0 LIMKJA BbIXOAHAas
MOIIIHOCTb, BblJleJisieMasl B Harpyske, U3MeHsSIeTCs B COOTBETCTBUU C CUTHAJIOM 33aJlaHUSl B
Jluana3oHe Mexy 3HaueHUussMu Min u Max.

CurHaJs 3a/laHusl 0TO6paXKaeTCs Ha JUCIIee B MPoOIeHTax, HanpuMep P3=55%.

3.14.1 YcTaHOBKA BpeMeHH LIMKJIA PErYJIUPOBAHUSA

Bpemsa nyk/ia peryJiMipoBaHHs MOXKHO YCTAaHOBUTH NPOrpaMMHO B mnpefesax ot 1 go 10
CEKYH/J, [TyTeM MporpaMMUpoBaHueM QYHKLUMI( CM. TyHKT 7):

A) npu coBMecTHOM ynpaBJsieHud pazamu - F26;

B) npu paszaesbHOM ymnpaBaeHUM ¢pazamu: F46 g kaHana peryaupoBaHus A, F66 ansg
kaHaJs1a B, F86 a4 kanaJsa C.

3.14.2 HuxxHre ¥ BepxXHUe npeJiesibl peryJaMpoBaHud
HuwKHUM 1 BepxHUU NpeJiesibl peryJupoOBaHUA COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha

pucyHke paboyero uukiaa 3.6. 3aZaHMe 3HAYEHUHW HUKHEr0o U BEpPXHEro MpeJiesioB
peryJiMpoBaHus IPHU PeryJMpOBaHUM METOJOM IpPONyCcKa NepHuoJ0B IpPOrpaMMHpPOBaHUEM
byHKkU#( cM. IYHKT 7):

A) npu coBMeCcTHOM ymnpaBJjieHud ¢pazamu - F27 u F28;
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B) npu pasaenbHoM ynpaBieHuu ¢pazamu: F47 u F48 nnia kanana peryavpoBanus A, F67 u
F68 nnga xanana B, F87 u F88 nnga kanana C.
JuckpeTHOCTBb peryaupoBaHus coctassieT 0,5%.

3.15 Bri60op TUIIA HATPY30K

PeryssaTtop MMeeT BO3MOXXHOCTH BbIOOpAa THUINA HArpy3Kd - aKTUBHOW WJIM aKTHUBHO-
MH/JYKTHUBHOM. BbI6OD OcylecTBAsieTcsl nporpaMMupoBaHueM ¢yHKuuu F8( cM. nyHKT 7)

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

- npu ¢paszoBoM crnocobe ynpassieHusi( F7=0) peryaaTop caBUraetT MMNyJibChbl yIpaBJeHUs
TUPUCTOPAMU OTHOCHUTEJBbHO MOMEHTa Iepexo/ila 4Yepe3 HOJb CeTEBOr0 HaNpsKeHUs
onpezie/IEeHHbIM 06pa3oM, YTOGbl ONTHMHU3UPOBAThb PErYJIUPOBOYHYI0 XapaKTEPUCTUKY O],
aKTUBHO-UH/JYKTHBHYI0 Harpysky. PekoMeHAyeTcs ycTaHaB/JMBaTb 3TOT pEXUM IpHU
NOJKJIIOUeHUH Harpysku ¢ K03dduieHToM MolHOCTU MeHee 0,8, HanpuMep TpaHcpopMaTop
Ha X0JIOCTOM XOJY, 3JIEKTPOABUraTeNU U T.N. Ec/1u ke Harpy3ka — akTUBHas, HO MO K/II0UYeHa BO
BTOPUYHYI0 OOMOTKY TpaHchopMaTopa, TO yallle BCEro TaKyl Harpy3Ky MOXHO OTHECTH K
4YUCTO aKTUBHOMH( cos ¢u >= 0,9), mo3ToOMy BbIOGOp pekrMMa aKTUBHO-UHAYKTUBHON Harpy3Ku He
TpebyeTcs.

- NpPU peryJMpoBaHUM MpoINyckoM mepuoAoB( F7=1) pexuM aKTHUBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YCTaHaBJMBAaTb B CJydyae MOAKJIOYEHHS Harpy3kKu 4epes
TpaHcdopmMmartop. B aToM ciydae npu F8=1 perynsaTtop cHavyasa IJIaBHO B Te4eHHe CEKYH/bl
yBEJUYUBAET HANpPsPKeHHE OT HyJis [0 IOJIHOTO CETEBOro, MOC/Je Yero y»e CO6CTBEHHO U
HAayMHAEeTCs peryJupoBaHUe MPOMYCKOM MEPHOJO0B. 3a CyYeT IJIABHOrO CTapTa yAaeTcs
136exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHcdOpMaTOpa, BCIJIECKA CETEBOT0 HaIpsKeHHs,
cpabaTblBaHUSA 3aIIUTHI OT KOPOTKOI'O 3aMbIKaHMUS.

3.16 3anuch B 1aMATh 3aBOJCKUX HACTPOEK.
Perynatop umeer cneyuanbhayo G¢yHkuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMSATH

KOTOPOM 3Ha4eHHUs paBHOTro 1, BCe M0JIb30BaTeJbCKHE YCTAaHOBKU CTHUPAIOTCA, @ HA UX MECTO
3aMMChIBAIOTCA 3aBO/CKUE 3HAaYeHUA QYHKI UM,

3.17 3amuThl
B perynsiTope peasir30BaHbl CleAyOUIMe BUJbI 3aLUT:

A) 3amKTa OT KOPOTKOTO 3aMbIKaHUSA PEry/sATOpa ABJASAETCH 3JIeKTPOHHAsA. JJIeKTPOHHas
3alllUTa peaqu3yeTcs MyTeM ObICTPON 06pabOTKU MUKPOIPOLECCOPOM CUTHAJIOB, IOCTYNAIOLIUX
OT AATYUKOB TOKa. [Ipu npeBbIllIeHUM MTHOBEHHOI'0 TOKA 3Ha4eHUs 3*[HOM NpoOUCXOAUT CHATHE
YNPaBJAAOLIMX UMIYJbCOB C THUPUCTOPOB, a Ha JHUCIlJIee OTOOpaXkaeTcsl COOTBETCTBYMOLee
CoOOIIIeHHe.

B) 3amMTa 0T neperpyskd THUPUCTOPOB IpeJHa3HayeHa /JJs COXpaHeHUs
paboTOCIOCOOHOCTH TUPUCTOPOB IPHU [JIMTEJbHON Ieperpy3ke TOKOM, IpeBblLIAOLIEM
HOMUHAJIbHOEe 3HauyeHHWe TOKa peryasaTopa. MUKponpoleccop HenpepblBHO U3MepseT TOKH
Harpy3Ky U HaKallJIMBaeT 3Ha4yeHUe BpeMA-TOKOBOIO UHTerpajia U CpaBHUBAET €ro € YCTaBKOH,
IpY NpPEBBIIIEHUH KOTOPOH CHUMaeT MUMIYJbChl YIIPaBJeHUs C TUPUCTOPOB U OTOOpakaeT Ha
Jfiucniiee coobuieHne. PaboTta perystopa 6J10KMpyeTcs Ha 3 MUHYTHI, IOCJIE YET0 OH EPEXOAUT
pexxuM “I'oToBHOCTB” ec/iv moAaHa komaHja “Crom”.

[leperpy3o4Hasi cnoco6HoCTb peryastopa: [ = 1,5 Inom - 10 cek, [ = 1,25 [Hom - 30 cek, [ =
1,1 InomMm - 60 cek.

B) 3amwuTa OoT meperpeBa pajuaTopa obecne4uMBaeTcss BCTPOEHHBIM TeMIepaTypHbIM
JlaTYMKOM, KOTOpPbIM HeNpepblBHO oOlNpaliuBaeTcd MUKponpoueccopoM. IlpenesnbHas
TeMnepaTtypa paguatopa - 90 C. [locne cpabaTbiBaHMs 3alldThl paboTa perysasTopa
6JI0KMpyeTCca [0 OXJaxKAeHus paguaTopa Ao TeMmnepaTypbl 60 C, mocje 4yero BBIKJIKYAKTCA
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BEHTUJISITOPbl OXJIAXKJAEHUS W PEryJasaTop MHepexoJUuT pexuM ‘[0TOBHOCTB”, eciu MoJaHa
xoMmaHaa “Cton”.

[') 3amuTa OT HECUMMETPHUHU BBIXOJHBIX TOKOB SIBJSETCS 3JEKTPOHHOM. 3aljdTa MOXET
ObITh BKJIIOYEHA WJ/IM OTKJ/KYeHa NyTeM NporpamMMupoBaHus GyHKuuu F93( cMm. myHKT 7).
3aiuTa cpabaTbiBaeT IPY BbINOJHEHUHU CIeYIOLUX YCIOBUM:

- cpegHe apudmeTrudeckuit Tok pa3 Icp = (Ia + Ib + Ic) / 3 6osbuie 10% HOMHUHATBHOTO
Toka | HoM perysaTopa;

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

HecrMMeTpHs BBIXOJHBIX TOKOB MOXeT ObITb 00YC/I0BJIeHA MOBPEXAEHUSIMU B HarpysKe,
Hanpumep, neperopanveM TIHoB, 06pbIBOM Harpy304HbIX IPOBOJOB U T.II.

[Ipu pas3aenbHOM ynpaBieHUH $pa3aMu 3alllUTa He aKTHBHA.

/1) KoHTposb nmojk/04eHHs HaArpy3kd U TeCTHpOBaHHe THUPUCTOPOB Ha BHYTpeHHee
KOPOTKO€e 3aMblKaHHWE OCYyLIeCTBJSIETC CUCTEMOMN ymnpaBjieHUs1 B pexuMe ‘T'oTOBHOCTBH”; B
pexxuMe “PaboTa” JaHHas 3al[UTa He aKTHBHA. 3alllMTa MOXET ObITh BK/IIOUEHA UJIU OTKJII0OUeHa
nyTeM nporpaMMupoBaHus GyHkUU FO91( cM. nyHKT 7).

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

K) samura oT BHyTpeHHell HeucnpaBHocTd ~Ow5 HeT cBsI3sM Mexay maatamMu”
buKcHpyeTcs MPU OTCYTCTBUM O6GMeHa JaHHBIMU MeXJy MiaTaMu. [Ipy BOSHUKHOBEHUU 3TOMH
aBapuHU YCTPOWCTBO He MOXKeT GYHKIIMOHUPOBATh, TPEOYETCS PEMOHT.

3.18 HacTpouku

B perysiatope npefycMOoTpeHa BO3MOKHOCTb HACTPOUKHU:

A) Jlnsg u3MeHeHHe nopora cpabaTbhlBaHUs 3aUIUThl OT KOPOTKOTO 3aMblKaHUsI B BEPXHel
yactu maatel TPM-ZVEL A5 npeaycMotrpeHo 5 mosiokeHud ansa  mkamnepa J1-]5 ¢
HanpsPKeHUsIMKU ycTaBkd 3auuthl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. HM3HavaibHO Ha
npeANpUSTUNA U3TOTOBUTEJIE YCTAHOBJIEH NOPOT CcpabaThbIBaHUSA MO aMIIMTyZe oKoJo 2,5-3*IH,
rae [H - HOMUHa/IbHBIN TOK peryJ/sfTopa. B jileBoM BepxHeM yrJy 3TOU e MJIaTbl UMEIOTCS JiBe
KOHTpoJibHble Touku “K3”. HampsokeHue, U3MepeHHOe MeXJy I3TUMH TOYKaMH, JOJIKHO
COOTBETCTBOBATb MOJIOKEHUIO J1-]5, 3aMKHYTOMY [KaMIlepoM. JTO HaNpshKeHUe onpejeisieT
TOK cpabaTbiBaHHUs 3alUThl Mo K3. BeanynHa Toka cpabaTbhlBaHUSI MPSMO-NPONOPLUOHATBHO
HalpsPKeHUI 3TOM  ycTaBKkU. [lpyu  HeoOXOAWMOCTH  yBEJUYHUTb YyBCTBUTEJIbHOCTH
cpabaTbhlBaHUSI HYXKHO 3TO HalpsPKeHUWe YMEeHbIIUTb, JAJs 3arpy6JeHuss - HaobopoT
HalpsKeHHe ycTaBku K3 yBesIMYUTb.

[IpuHKMMasl pelieHHe O HEOOXOJUMOCTU M3MEHEeHHS HAaCTPOMKH 3alUTbl OT KOPOTKOTO
3aMblKaHUS, cJefyeT IPUHUMATh BO BHUMaHUe:

- ecJM JpKaMIep CHSAT, HA OJHO U3 MNoJioXkeHUM J1-J5 He 3aMKHyTO, TO 3alUTa He
cpaboTaer;

- ObIBaeT cuTyanus, Korja 3audra oT K3 cpabaTbhiBaeT npu [eHCTBYIOLEM TOKE,
M3MEPEHHOM KJielllaMd, MeHbllleM 4yeM [H. JTO He 00513aTeJIbHO TOBOPUT O HeMpPaBUJIbHOU
3aBO/ICKOM HACTpoWKe 3alUThl, MOTOMY 4YTO 3aljdTa cpabaTbhiBaeT MO aMIIUTYAHOMY(
MTHOBEHHOMY) 3HAUY€HUIO TOKA, a He JeHCTBYIOIEMY. ITO Yallle TOBOPUT O TOM, UTO BEJIUKO
aMIJIMTYiHOe 3HayeHUe Toka( NuK-¢dakTop). [lonbiTKa 3arpy6UTh MJIM MOJHOCTbIO OTKJIKYHUTD
3aiuTy OoT K3 MoOXKeT mpHBecTH K BbIXOJY THUPUCTOPOB M3 CTPOS — BeJb OHU JOMYCKAKT
HEKOTOpOe TMpeJie/ibHOe 3HauyeHWe MTHOBEHHOTO TOKa, a 3aBOJiCKas HACcTpoWKa KakK pas
npeaycMaTpUBaeT cpabaTbiBaHUeE 3aLUTHI AJ1s1 HENPEBbILIEHUS 3TOT0 NMpeJieIbHO-0MyCTUMOTO
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3HA4YeHHs. B 3TOM c/yyae U3rOTOBUTE/b UMEET MPABO OTKa3aTb B GeCIIAaTHOM rapaHTHHHOM
006C/TY>KHUBAaHUH.

b) [lokazaHusa gaTyMKa Toka. B ciydae, ecaim ToK, UsMepeHHbINH GaKTU4YECKH, PACXOJUTCS €
JJAaHHBIMH, 0TOOpa)kaeMbIMHU Ha AUCILJIee, MOKHO NPOU3BECTH UX NMOACTPOMKY. /1 MOACTPOUKHU
cnyxat ¢yHkuuu F102 "kl ¢asa A”, F103 "kI ¢pasza B”, F104 "kl dpaza C". [lokasaHus TOKa Ha
JICILIee U3MEHSI0TCS PSIMO-NIPONOPIMOHAIbHbBI U3MEHEHHUIO 3TUX KO3 QUIIMEHTOB.

[IpyHKMas pelieHHe O MOJCTPOMKe NOKa3aHUU TOKa, clefyeT UMeThb B BUAY CJeAyloliue
dakTopshI:

- JATYUKA TOKAa MMEKT HEKOTOPYH Ha4yaJIbHYl0 30HYy HEYYBCTBUTEJBHOCTH U
HesJIMHeHHOCTH. [Ipu Toke, paBHOM MeHee 10% HOMHHA/IBLHOIO TOKa peryJsATOpa, NOKa3aHUA
JlaTYMKOB TOKa MOTYT OBbITb HEJOCTOBEPHBI WJIM BOOOILEe HyJIeBBIMHU, HO 3TO He TOBOPUT O
HEUCIPABHOCTH UJIM HEBEPHOM HACTPOMKe; IIPU YBEJMYEHHUH TOKA, IOKa3aHUs BXOAAT B HOPMY;

- JJIa HW3MepeHHs TOKa HYXXHO MCI0JIb30BaTb KJelld, CIOCOOHble U3MepAThb
cpeJlHeKBaJ[paTUUHOe 3HaYeHHe ToKa. Ha Takux kJjemax go/nkHa ObITh Hagnucb TRUE RMS(
UCTUHHOE cpeJlHeKBaZpaTuuyHoe 3HauveHWe). Kiemu, He usmepsitompue TRUE RMS, MoxHO
MCI0JIb30BaTh TOJIbKO NPU CHUHYCOWJAJbHOM TOKe, a NPU HECHHYCOUJAJIbHOM TOKe TaKHhe
KJIeIlU MOTYT JAaTb NOTPeIlHOCTb M3MepeHUs A0 50%. PekomeHzayeTcs MCNOJIb30BaTh KJeLiy
¢upmbl "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM JAAaTYUKOB TOKA ONTUMAJIbHO NPOU3BOAUTE NIPU TOKe paBHOM 60-
80% OT HOMHHA/JIBHOI'O TOKA PEryJIAaToOpPa;

- OTKJIOHEHHMEe M0Ka3aHUU OT JIeMCTBUTebHBIX 6oJiee yeM Ha 10-15%, BeposiTHO, TOBOPUT
0 HaJINYUU BHYTPEHHUX NOBPeX/JeHUH, BO3MOKHO, TpebyeTCsl peMOHT;

- HeBepHas HACTPOMKa MOXXeT NMPUBECTH K HEKOPPEKTHOMY CpabaThIBaHUIO 3alUT OT
neperpyskd WJIM KOPOTKOTO 3aMblKaHHUA - JMO60 C/JMIIKOM 4YacToe M HeoOOCHOBAaHHOE
cpabaTbiBaHHEe J1M60 HA060POT OTCYTCTBUE MJIM CAMUILKOM MeJiJIeHHOe cpabaTbiBaHUsA. B ciydae
BbIXOZIlA H3 CTpPOA peryJsaTropa MO0 MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HACTPOWKH
norpebuTeseM, U3roTOBUTEJ]b MMeeT IMpaBO OTKas3aTb B 6eCIJIAaTHOM TapaHTUHHOM
00CTY>KUBaHUH.

[Ipy npoBejeHMM onepalMd NOACTPOMKM IOKa3aHUM HaA JuUCIJlee PeKOMeHAyeTcs
bUKCHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, [Jis Yero Heo6xoAMMo HaXKaTb KHOMNKY ~®”
NaHeJM ynpaBJeHus.

3.19 YnpagJsienue no uHTepdeiicy RS-485 no npotokosy ModBus RTU

PerynsaTop nmpeaycMaTpyUBaeT YCTAaHOBKY IJIaThl ¢ UHTepdericom RS-485. [To ymosryaHuio
3Ta mJiaTa He UJEeT B KOMILIEKTe NOCTaBKU. Ee Heo6X0AMMOCTh HY>KHO YKa3bIBaTh MPHU 3aKa3e.
Eciyv npu nepBoHauyasZbHOHM MOCTaBKe IJaTa He Oblla 3aKa3aHa, TO €€ MOXHO [JOKYNHUTb
OTZleJIbHO.

s ynpaBsieHus no untepdeiicy RS-485 Heob6xogumMmo:

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

B) YcTaHOBUTB 3HaUueHHe CKOPOCTHU Nepefjayr JaHHbIX yHkuuen F100;

B) IIpu Heo6xoAUMOCTH MoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaUYeHHUe 33/]al01ero
CUrHaJla Mo WHTepdeiicy HeoOXOAUMO YCTAaHOBUTbL 3HadeHUsd OJyHKuud F1=2 u F2=6
COOTBETCTBEHHO( cM. IyHKT 7). BoJsiee nogpo6Has gokyMeHTanus o maate RS-485 u perucrpax
ModBus BbL10K€HA Ha caiiTe MPOU3BOUTEIS.

4. Tpe6oBaHUS 6€30MIACHOCTH.
4.1 PerynaTop COOTBETCTBYeT JAeHCTBYWOILMM TpeboBaHuaM “llpaBun ycTpoiicTBa
3JIEKTPOYCTAaHOBOK”, «IlpaBuiam TeXHUYeCKOH 3KCIJIyaTal 3JIEKTPOYCTAaHOBOK
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norpebuTesei» U «I[IpaBUJ TEXHUKH 0E€30MACHOCTH MPH 3KCIJIyaTallMH 3JIEKTPOYCTaHOBOK
noTpebUuTeen».

4.2 Jlna paboTbl peryJysiTopa HUCIOJIb3YeTCs ONacHoe [Jis >KU3HU HanpsbkeHue. [lpu
YCTAHOBKE peryJisiTopa Ha 00'bEKTE, a TAaKKe IPU YCTPaHEHWU HEUCIIPABHOCTEN U TEXHUYECKOM
06CJIy>KMBaHUHU HEOOGXO0IUMO OTK/IIOYUTD PErYJISATOP U MOJIKJIIYaeMble yCTPOUCTBA OT CETH.

4.3 He ponyckaeTcs momnaZiaHue BJAard Ha KOHTAKThl KIEMMHHUKOB U BHYTPEHHIOI 4acTb
mkada. 3anpeniaeTcss MCNOJIb30BaHUE PETYJSATOPA B arpeCcCUBHBIX Cpefax C CoZiepKaHUeM B
aTMocdepe KUCJIOT, lies104el, Maces U T. 1.

4.4 Tloakyiro4deHUe, peryJMpoBKa M TexXHUYeCcKoe OOCAY>KUBaHHE pPeryJsTopa JOJDKHBI
IPOU3BOAUTHCA TOJIBKO KBaJUQUIHUPOBAHHBIMM CHELUAJUCTAMH, U3YYUBLUIMMHU HacCTosillee
PYKOBO/ICTBO MO 3KCIJIyaTalUH.

45 Tlpu 3KcljyaTalMd W TeXHUYECKOM OOC/AyKMBaHUHM HeOoO6XO0JAUMO CO6JII0JATh
Tpe6oBaHUusl «[IpaBUJI TeXHHYECKOW 3KCIJIyaTallUH 3JIEKTPOYCTAHOBOK IMOTpeOUTesel» U
«[IpaBuJ TEXHUKHU 6€30MaCHOCTH NMPU IKCIIYATALMHU JIEKTPOYCTAaHOBOK MNOTPEOUTE eI ».

4.6 /lns 3aliUThI 06CIYKUBAIOLLEr0 NIepCcoHasIa peryasaTop A0JLKeH ObITh 3a3eMJIEH.

4.7 PerynsiTop He MOXeT ObITh UCN0JIb30BaH KaK pa3beJUHUTEJb L|eNU UJIU U30JIMpyloliee
YCTPOUCTBO.

4.8 Ecnu ciayyallHas mnojada HalpshKeHHWe Ha Harpys3Ky IHpeJCcTaBJjseT OMNaCHOCTb JJIf
nepcoHaJsia WU 060py/0BaHUs, TO PEryasaTop Heo6X04MMO MOAK/IYaTh Yepe3 NpepbiBaTelb,
HallpuMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN CUCTEMOM 6e30MaCHOCTH.

4.9 He ponyckaeTcsl paboTa YCTPOMCTBA C KOHAEHCATOPHON HAarpy3KoM, NOJK/II0YEHHO! K
BBIXOJY.

4.10 PaboTa peryasaTopa CONPOBOXAeTCS BblJeJieHHeM Temsa. /[y MpeoTBpalleHus
neperpesa, BbIX0/ja U3 CTPOS U NPeJ0TBPalleHUs oXKapa He0O6X0AUMO:

A) ycTaHaBJIMBATb PETYJSTOP HA HEFOPIOYYIO TOBEPXHOCTb;

B) HefomycTUMO yCTaHABJIUBAThb PETYJSATOP B MJIOXO BEHTUJIUPYEMbIX MeCTaX U MeCcTax C
BBICOKOU TeMIIepaTypOr OKPY>Kalollel Cpeibl;

B) npu ycTaHoBKe Heo6xoAMMO obecrneduTh He MeHee 100 MM cBO6OAHOI0 NPOCTPAHCTBA
110 IEPUMETPY PeryasTopa.

5. MoHTax Ha 0G'bEKTeE.
5.1 CsieayeT yCTAaHOBUTD PETYJISATOP HA IUTATHOE MECTO U Ha/IeXKHO 3aKPENUTD €ro.

5.2 3a3eMJIUTh PeTyJIATOP B COOTBETCTBUE C TpeboBaHUAMMU [1YI.

5.2 IIpokaZbIBalOTCA JIUHUMW CBSI3M, IpeJjHA3HAYEHHbIE COEJUHEHUS C TUTAIOLIEN CEThIO,
Harpy3Kou, yCTPOHWCTBAMU yIpaBJIeHUS.

5.3 CeyeHue CUIOBBIX IPOBO/IOB JOX)KHO COOTBETCTBOBATh TOKY Harpy3KHU.
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5.4 ]_lel'II/I AJid MnoJa4u CHUTHaJIOB yHOpaBJIEHHUA CjaeAyeT BbINOJHATb BHUTBIMH IdpaMH
[IpoBOAOB Ce4YeHueM He MeHee 0,22 mMM2 c HEeNnocpeaACTBEHHbIM HX IOAKJ/JIIOYEHHEM K
yhnpaBJAKIIUM KJI€eMMaM [Jid KaXKJ0r'o CMrdaJjia OTAeJIbHO.

5.5 Ilpy MOHTa)Xe NPOBOJOB HEOOXOAWMO O6EeCHeYUTb HX HAAEXKHBIA KOHTAKT C
KJIEMMHUKOM pPeryJisAiTopa, /s 4Yero PeKOMeHAYeTCs WX KOHIbl TINATEJbHO 3aYUCTUTh M
00JIYAUTDH UJIM ONPECcCOBATh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bl, KIeMMbl. [lofcoeanHeHe
MPOBO/IOB OCYLI€CTBJISIETCS M10J] BUHT.

5.4 He ponyckaeTcsl NpoKJajKa JUHUHK YNPaBASAKIIMX CHTHAJOB B OJHOM XXIyTe C
CUJIOBBIMH POBO/IaMU, CO3JJAI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE TOMEXH.

5.5 TlogkaoyeHMe BHEUIHUX Lened K YCTPOWCTBY  MNPOU3BOJAUTCA IO CXeMaM,
NpHBeleHHBIM B [IpuioxkeHuu A.

5.6 [Ipu BbINOJIHEHUHU MOHTAXXHBIX pab0T HEOOXOJUMO NPUMEHSATh TOJIbKO CTaHJAAPTHBIN
MCIIPaBHBbIA UHCTPYMEHT.

6. [lepBOe BK/IIOYEHME.

6.1 [lepes nepBbIM BK/IIOYEHUEM HEOOXOIUMO BBINOJHUTD CJeAYIOLIUE AEUCTBUA:

A) mpousBecTH MOJKJNYEHHE MO cxeMe 1, yKa3aHHOW B MPUJIOKEHUH A, IpU 3TOM B
KayecTBe TECTOBOW Harpy3Kd peKOMeHAyeTcCs MOAKJYUTh JlaMIbl HAKaJMBaHUS MOILHOCTbIO
100-150 BT;

be3 mnoak/IHO4YeHHOM HArpy3kKd HEBO3MO>KHO CJleJlaTb BBIBOJ O TMpPaBUJIbHOU WU
HelpaBUJILHOU paboTe peryJsTopa.

B)y6enuTbcs B MPaBUJIBHOCTU NOJKJIYEHHS] BHEIIHUX Lieledl MUTAHUS U yIpaBJeHud,
3a3eMJIEHUS], OTCYTCTBUM KOPOTKOI'0 3aMblKaHHUS HAa BBIXOJE;

B) mojaTh HanpsikeHUe Ha PeryJsTop, IpU 3TOM BCe CBETOAMO/Ibl HA MepeAHelN MaHeau
mkada A0KHbI KPATKOBPEMEHHO 3arOPEThCs U MOTAaCHYTh, Ha Aucijiee B TeueHue 10 ceKyH[
JIOJDKHA 0TOOPA3UTbhCA HAAIMCh TEKYIIeH MOJleJId pPeryJsTopa U BK/IOYAIOTCS BEHTUJISATOPDI
oxJaxaeHus. [lasee Ha Aucnee 0To6pasuTbhbcsd HaANUCh ‘[OTOBHOCTH” U TeKyllee 3HaYEHUE
CUrHaJia 33JlaHusi( HampsKeHHUs WM MOILHOCTH, Hampumep U3=57%, ). 3To o3HayaeT, 4YTO
peryJisiTop roToB K paboTe ¥ IporpaMMHpPOBAHUIO.

6.2 [lo yMo/lYaHUIO, PETYJSATOP UMeeT HAaCTPOUWKM: ynpaBjieHUe pa3zaMu - COBMECTHOE,
nojaya koMaH/ibl “PaboTa” ocyiecTBASETCI MECTHO TYMOJIEPOM C JIUIeBOW MaHe/H, BbIXOJHOE
HamnpsbKeHUe peryaupyeTcs ¢$as3oBbIM MeTOJOM, CHUTHaJ 33aJlaHUs M0JaeTCsl BCTPOEHHBIM
nepeMeHHbIM pe3ucTtopoM. I[lepeBeguTte TymbGsep “Pabora ¢A” B mnosoxkeHue “Bkia” u
IPOKPYTUTE PY4YKy IepeMeHHOro pesuctopa “Ymp. A” oT OJHOro KpalHero IMOJIOXKEHUS [0
Jipyroro. Y6eautecb NpU 3TOM, 4YTO Ha MNOJAK/IIOYEHHOW Harpyske( JiamMmax HaKaJMBaHHUs)
M3MeHsIeTCsl HallpshKeHUe B MpeJiesiaX OT HyJisl 10 TOJTHOT'O CeTeBOTO.

7. I[IporpaMmMHupoOBaHue.
7.1 Bxoj, B pexXyM nporpaMMHUpPOBaHUA.
[IporpaMMupoBaHre W MNPOCMOTP 3HAYEHUH YCTABOK OCYILECTBJISIETCS B peXHUMeE

“[IporpaMmmupoBaHue”. YToObl BOWTH B 3TOT pPEXHUM, HeoO6XoAuMo B pexume ‘[oToBHOCTB”
KpaTKOBpPEMEHHO Ha)KaTb KHOMNKY “IIporp”, mpu 3ToM Ha JAuciJee KPaTKOBPEMEHHO MOSIBUTCSA
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Haanuch “[IlporpamMmmupoBaHue”, mocje 4Yero B MEPBOM CTPOKE HHAMKATOpPA OTOOpasuTCA
Ha3BaHHUe NepBON QYHKLMU:

FO ynp. haszamu

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

7.2 Boib6op GyHKIUM.

Haxkumas kHonku “>” u”<” B pexxuMe “IIporpaMMupoBaHHe” OCYIECTBIISETCS Mepexo, OT
OZJHOM HAaCTPOMKU K JPYTOH.

7.3 [IpocMoOTp ¥ M3MeHeHHe 3HAaYeHUSA QYHKIUH.

Boi6paB ¢yHKIMIO, 3HauyeHHEe KOTOpOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBpPEMEHHO HaXKMUTE KHONKY “@”, Ipu 3TOM BO BTOPOM CTPOKEe UHJUKATOpa 0TOOPA3UTCs
TeKyllee 3HaueHHe QyHKIMH, HalpuMep:

FO ynp. ®asamu
0 - coBMecTHoe

M3MeHUTDh 3HauyeHHe QYHKIIMU MOXKHO, HOXKMMasi KHOMKU “>" 1 “<”,

i Toro, 4ToObl COXPAaHUTh BbIOpAaHHOE 3HAaueHHEe QPYHKLUH, HYKHO KPAaTKOBPEMEHHO
HaXXaTb KHONKy “®”, mpu 3TOM Ha JAuCIJiee KPaTKOBPEMEHHO OTOOpasuTCAd HaJIUCh
“CoxpaHeHO0”, 4YTO TOBOPHUT 00 YCHENIHOW 3amucyd 3HauyeHUsT QYHKIMU B MaMAThb YCTPOMCTBA.
Jlasiee HAa UHJMKATOpPE BHOBb OTOOPA3UTCS Ha3BaHUe TeKylleld PYHKIIMU U CTaHET BO3MOXKHBIM
HaBUTalHYs M0 QYHKLUAM.

Eciu ke BbIOpaHHOe 3HaueHUWe (QYHKIUM COXPAHSATb He TPeOyeTcs, HaXKMUTE KHOIKY
“IIporp.” TeKCT BO BTOPOH CTPOKe UHAMKATOpPA UCUYE3HET, a 3HaUeHHe QYHKIUU He COXPAHUTCS,
B 4YeM JIerko y6eJuThbCsl, IOBTOPHO MPOCMOTPEB 3HAueHUe PYHKIMU, /ISl YEro ONsATh HYXKHO
HaXKaTb KHOMNKY “®”.

7.4 OYyHKIIMU U UX 3HaYEHMUS.
[IporpamMmmupyeMble GYHKIMU peryJissTopa epedyuc/ieHsl B Tabanne 7.1.

Tab6siuna 7.1 [IporpaMmupyeMbie GYHKLUHU

PdyH- Hagnuch Ha Onucanue

KIUA HHAUKATOpE

dyuknuu FO-F8 aABasi10TCA 06LIMMM AJ151 BCEX PEXXMMOB

OHpeﬂeJIHET CI0Cco6 ylIpaBJeHHA (l)aBaMI/I: COBMECTHO€ MJIK pa3JieJIbHOe

1p. basamu 3HaueHHe Hagnuch [TosicHeHuUe
yup: 0 COBMECTHOE CoBMecTHOe ynpaBJjieHUe ¢pazamu
1 pasjiesibHOE PazjiesibHOE ynipaBJieHre ¢pazamu
OmnpegnensieT crmoco6 ymnpaBJeHUs: KoMmaHJa “Pa6Gora” 1mojaeTcd MeCTHO HJIH
JUCTAHITUOHHO
3HaueHHe Hagnuch [TosicHeHue
Croco6 ymp. 0 S Komanpa “PaboTta” nojaeTcsi nepeBoJj0M pyKOSITKU
y p TyMOJepa “PaboTa” B nmosoxenue “Bria”
1 HCTAHIHOHHO Komana “Pa6oTra” mojjaeTcs myTeM 3aMbIKaHHUs KJIEMM
A H 6 1 7 kJ1IeMMHOU KoJ10JIKU X1 MJIaThl yIpaBJeHUs
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2

modbus

| KoMmania “PaboTa” nosaercs no unrepdeiicy RS-485

OHpeﬂeJIHET CHUT'HaJl ylIpaBJIEHUA BbIXOAHbLIM HANIPAXXEHHUEM

3HavyeHue Hagnuch IlosicHeHue

CurHaj 3aJlaHusg U3MeHsdeTCs Ha)KaTHeM KHOIIOK “>"
“ o

0 KHOIIKU won
HaxkaTue “>” yBesIMYMBaAeT BbIXO/[HOE HATIPSIXKEHUE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE
CurHan 3afaHUsA U3MEHAETCd TMOBOPOTOM pPYYKHU
NepeMEHHOTO Pe3UCTOPa, Pa3MeNIeHHOT0 Ha JIMIEBOH

1 BCTP.PE3UCTOP | MaHEJHU. [Tosio>keHUE “Mun” COOTBETCTBYET

F2 CUTHaJ ymp. MHHHMAaJIbHOM BeJIMYMHE 3a/laHusd, NoJioxkeHue “Makc”

— MaKCMMaJIbHOY BeJINYMHE 3a/JlaHus.
CurHas 3a/laHus MOJlaeTcs BHELIHUM HanpsikeHueM 0-

2 0.10B

10 B
3 0.20 MA CurHaJi 3a/laHus noJlaeTcs TOKoM ynpaJjieHus 0-20 MA
4 4..20 MA CurHaJi 3a/laHus 0JlaeTCsd TOKOM ynpaBJieHus 4-20 MA
CurHan 3aZjlaHug MOJAeTCd BHEIIHWM INepeMeHHbIM
5 BHELL pPEe3UCTOPOM. PekoMeHzayemoe 3HaYeHUe
pesucTop
CONpOTUBJeHHUS 3TOro peaucropa 1..10 kOm
6 modbus CurHas 3aJilaHus nojlaetcs no uHtepdeiicy RS-485
OmnpezensieT noBeJieHNE pery/asaTOpa Mocje NpoNaXkKu HalpsXKeHUsI CUJIOBOM CeTH WJIU
BCIIOMOTaTeJIbHOTO HaNpsKeHUs1 B pexxuMe “PaboTa”
3HaueHue Hapnucek [TosicHeHue
Eciu mpoBas HanpspKeHUs JJUJCA MeHee 2 CeK -
BBIXOJIHOE HaNpsHKEHHE CKAayKOM BO3BpalllaeTcs Ha

0 BKJIIOUEHO NpeXHUU yPOBEHb.

Eciu mpoBan HanpsbkeHUs AJjuicsad 6ojiee 2 ceK -

F3 aBT.BKJL IPOUCXOJUT ABTOMAaTHYECKOE MOBTOPHOE BKJIKYEHHE.
Ecin mpoBas HanpsbkeHUs JJIWJCA MeHee 2 CeK -
BBIXOJIHOE HaNpsHKEHHE CKAayKOM BO3BpalllaeTcs Ha
NpPEXHUU ypOBEHb.

1 oTkiovyeHo | Ecium mpoBan HanpspkeHus Ajuicad Gojiee 2 cek -
aBTOMAaTHYECKUH I[epe3anycKk He MPOUCXOAUT; YTOObI
nepedtTu B pexuM ‘PaboTa” HYXHO MOAATh KOMaHAY
“Cton”, mocJjie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

OnpepenisieT ycjoBUe cpabaThiBaHUs 1-ro MpOrpaMMUPYEMOro peJjie
3HavyeHue Hapgnuce [TosicHeHue
0 OTKJIIOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAJ CpabaTbiBaHME peJie IPOUCXOAUT MIPU NePeX0/ie B PEXUM
F4 1-e pene 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHME peJie IPOUCXOAUT MIPU NEePEX0/ie B PEXUM
PABOTA “Pa6oTa”
3 CUTHAJ CpabaTpIBaHUE peJie IPOUCXOAHUT MPU MEPEXOJE B PEKUM
ABAPHUA “ABapus”
OnpefesisieT ycjoBUe cpabaThlBaHUS 2-T'0 IPOTPAMMUPYEMOrO peJie
3HavyeHue Hapgnuce [TosicHeHue
0 OTKJIIOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAJ CpabaTpIBaHUE peJie IPOUCXOAHUT MPU MEPEXOJE B PEKUM
F5 2-e pese 'OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOAUT MIPU NePeX0/ie B PEXUM
PABOTA “Pa6oTa”
3 CUTHAJ CpabaTpIBaHUE peJie IPOUCXOAUT MPU MEPEXOJE B PEKUM
ABAPHUA “ABapus”
F6 3-e pesie OnpefesisieT ycj0BHe cpabaThlBaHUS 3-T'0 IPOTPAaMMUPYEMOrO peJie
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3HaueHHUe Hapnuce ITosicHeHue
0 OTKJIIOYeHO | Pesie HeaKTHMBHO BO BCeX pexUMax paboThl
1 CUTHaJ CpabaTbIBaHME peJie MPOUCXOAUT IIPH IePeX0/ie B PEXKUM
'OTOB “IT'oToBHOCTB”
2 CUTHAJI CpabaTbiBaHUE peJie IPOUCXOAUT MPU NEPEX0/ie B PEXUM
PABOTA “PaboTa”
3 CUTHaJ CpabaTbIBaHME peJie MPOUCXOAUT IIPH IePeX0/ie B PEXKUM
ABAPHUA “ABapus”
OnpefesisieT MeTO/| PETYJIUPOBAHUS BbIXOJHOTO HANPSI?KEHUsI
3HaueHHe Hapnucek [TosicHeHue
F7 METOJ, per. " =
0 da3oBbId ®a30BbIi MeTO/| peryIMpOBaHUs
1 np.nepuoj, MeTo/ pery/iupoBaHus NPONYyCKOM NMEPUO/IOB
3afaeTcd XapaKTep Harpy3Ku — akTUBHasl UJIM aKTUBHO-UHAYKTUBHAsI.
3HavyeHue Hapnuce [TosicHeHue
0 aKTHUBHas AxTuBHaga Harpyska( cos ¢u >0,9)
F8 HarpysKa 1 aKTUBHO-UH/I. | aKTUBHO-UH/I[yKTUBHAasl. PeKoMeH/lyeTcsl HCIOJIb30BaTh

JUIsl Harpysku ¢ cos ¢u<0,8 npu $da3oBoM ynpaBieHUH(
F7=0) wu pgna Harpysky, I[OAKJIYEHHOW 4epe3
TpaHchopMaTop, NpHU yOpaBJeHUH  MPOMYCKOM
nepuogos( F7=1)

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

BpeMH I[JTaBHOT'O0 BbIXOJla HAIIPAMXEHHA Ha 3aﬂaHHbIﬁ YPOBEHB. I[[I/IEII'IEBIBOH 3HAYEeHU U

F11 IJIaBH. YCK
Y ¢yHkuuu oT 0 1o 25 cek c marom 0,1 cek
BpeMms n/1aBHOTO CHMXXKEHMs HalpsXKeHUs [0 MHUHUMa/IBHOIO 3HadyeHud. JlMamasoH
F12 IIJIABH. BBIKJI. N
3HaveHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek
OnpefenseT 3aKOH MU3MeHEHUs] BBIXOJHbIX HAMpsH>KEHUS U MOLIHOCTU B 3aBUCUMOCTHU
OT yIpaBJisoLlero cUrHaja(npyu ycaoBHH, YTO HaNpsKeHHe CeTH CUHYCOWJAJIBHO, a
Harpyska JIMHelHa)
3HavyeHUe Hagnuch [TosicHeHUe
F14 | per. BeanuuHa
0 U BrixofgHOe HalpspkeHHe MPsIMO [PONOPLMOHAJbBHO
CUTHaJly yIpaBJieHUs
1 p BrixoHast MOLIHOCTD [IPSIMO MPONOPLUOHAIBHO CUTHATY
yIpaBJieHUs
MuHuMasbHOE 3HaYeHHe CUTHaJa 3aAaHus B %. /luanaszoH 3HavyeHUN GyHKuuu ot 0%
F15 | HwxH.Ipenen 0 o
710 100%, Ho He 6oJiee 3HaueHUs1 pyHknuu F16. JuckpetHocTs 0,1%
MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH yHKuUU oT 0%
F16 Bepx. npeje o o
J10 100%, Ho He MeHee 3HaYeHUs yHkuuu F15. JuckpetHocTb 0,1%
YnpaBseHne TOKOM Harpy3kd. OYHKLMA BKAKOYaeT WM OTKAKYAaeT pPeXUM
OTpaHHYeHHs TOKA WU CTabUJIM3allMK TOKa.
3HayeHHe Hagnucek [TosicHeHue
F17 pexum 0 OTKIL PexxuMbl OrpaHW4YeHUs] W/IA CTaOWJIM3ALUK  TOKa
] OTKJIOYEHBDI
1 orpaHuyeHue | BKJIOYeH pexuM orpaHUYeHHUs TOKa
2 cTabuavsanus | BkaoveH pexXuM cTabU/IM3al My TOKa

dyuknusa F18 peiicrByroT npu ¢da3zoBoM mertoge peryanpoBaHusa( ¢yHkuua F7=0) npu coBMeCTHOM U

pasae

JIbHOM ynpaBJieHuHu paszamu

F18

CTabuIM3alud

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

0 MennenHass | MeaseHHasi cTaOUIM3alUsA, BbICOKast TOUHOCTb

1 cpeHsIs CpenHsis cTabuiar3alys, CpeiHsAsI TOUHOCTh

2 ObICcTpast BricTpas cTabuau3anus, HU3Kasg TOYHOCTh

3 rubKas BeicTpasg mnpu OGOJIBIIMX OTKJOHEHHUAX OT YCTaBKH,
MeJiJIeHHas MPY MaJIbIX OTKJIOHEHHUSIX
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OHpeﬂeJIHET MWHHUMAJIbHOE 3HAa4Y€HHE TOKa B HAIrpy3Ke B peKuMe CTa6I/IJII/I3aU,I/II/I TOKa.

F21 H. npepe |
PEA 3HavyeHHe QYHKIMHY He MOXKET NPEBbICUTh 3HaYeHHe PyHKIUH F22
OnpepensieT MaKCUMaJIbHOE 3HAUYEHHE TOKA B Harpy3Ke B pe)xMMe OorpaHUYeHHs TOKa
F22 B. mpejien | WM CTAaOMJIM3alUK TOKAa. 3HaueHUe QYHKIUU He MOMXKET MPEBBICUTh HOMUHAJIbHBIN

TOK peryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHUs1 QyHKuuM F21

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

OnpenensieT BpeMsi OHOTO [[MKJIA peryinupoBaHus. /luanasoH 3Ha4eHU QyHKIUHU oT 1

F26 WKJIL per.
I p 1o 10 cek c marom 1 cex
F27 | mmkmmpesen MuHMMasbHOEe 3HaYeHUe CUrHasa 3ajaHus B %. /luanasoH 3HayeHud pyHkuuu ot 0%
P 710 100%, Ho He 6oJiee 3HaueHUs1 dyHkiuu F28. luckpetrHocTs 0,5%
28 Bepx.IIpeen MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH pyHKuUU oT 0%

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

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

dyuknuu F31-F48 pelictBuTe/IbHBI AJI1 KAHAJIA peryJiMpoBaHus A

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

F31

IJ1. ycK A

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

F32

1. BBIKJI. GA

BpeMsi IJIaBHOTO CHWKEHUS HANpPsDKEHUs [0 MUHUMAJbHOrO 3HaueHMs. /lMama3oH
3HayeHud PyHkiuu ot 0 1o 25 cek c marom 0,1 cek

F34

per. Beand. GpA

OnpepesnsieT 3aKOH U3MeHEHUS BBIXOJHBIX HANPSKEHUA U MOLIHOCTH B 3aBUCHUMOCTH
OT yNpaBJIAIOILEr0 CUTHaJMA(MpU YCJIOBUM, YTO HANpPSXKeHHE CeTH CHHYCOWJAJbHO, a
Harpyska JIMHelHa)

3HayeHHe Hagnuchb [TosicHeHuMe

BbixoiHOE HamNpshKeHWe MpPsIMOo
CUTHaJy yIpaBJEHHUs

0 U MPpONOpPUHOHAJIbHO

BbIx0oHast MOIHOCTb NPSAMO NPONOPLMOHAIBHO CUTHATY
yIpaBJieHUsI

1 P

F35

H. ipejien GA

MuyHMMa/bHOE 3HaUYeHUe CUTHaJIA 33/iaHus B %. [luanasoH 3HayeHuil ¢yukuuu ot 0%
710 100%, HO He 6oJiee 3HaYeHUsA GyHkIUK F36. JuckpetrHocts 0,1%

F36

B. mpeea A

MakcrMasnbHOe 3HaYeHue CurHaja 3afaHud B %. [luana3oH 3HayeHUd GyHKLUU oT 0%
710 100%, Ho He MeHee 3HaueHus GyHKUMU F35. JluckpetHoctb 0,1%

F37

pexuM oA

YHpaBﬂe}me TOKOM Harpys3KH. (DYHKU,I/IH BK/IlOHYaeT HJIM OTKJ/IK0YdeT PEeXxnuM
OrpaHHUYEeHHA TOKa N CTa6I/IJII/133LlI/II/I TOKa.

3HavyeHUe Hagnucek [losicHeHue

PexxuMbl OrpaHHU4Y€HUud WU CTa6I/IJ'II/ISaI_II/II/I

OTKJIIOYE€HBbI

TOKa
0 OTKJI

1 OrpaHH4Y€EHHE BrutoueH PEXHUM OTrpPaHUYIECHHUA TOKA

2 ctabuausanus | BKI4yeH pexxuM cTabuan3aluu ToKa

F41

H. ipefesn [ A

OnpefensieT MUHMMaJ/IbHOE 3HAaYE€HHE TOKA B Harpy3Ke B peXXUMe CTabUIM3aluu TOKa.
3HaveHue QYHKIMU He MOXKET IPEBBICUTh 3HaYeHHue yHKUnH F42

F42

B. ipejien | A

OnpejnesnsieT MaKCUMa/IbHOe 3HAaYeHUE TOKA B Harpy3ke B peXXMMe OTpaHUYEHUs TOKa
WU CTabUJIM3alMU TOoKa. 3HaYyeHUe QYHKIMU He MOXKET NMPEBbICUTbh HOMUHAJbHBIN
TOK PEryJATOpPa U HE MOXET ObITh MeHblIe 3HaueHus1 QyHKiuu F41

dynkuuu F46-F48 pe

VICTBYIOT IIPM PeryJIMpoBaHUs MeTOA0M nponycka nepuoaos( ynkuua F7=1) aasa
KaHaJla peryJiupoBaHusa A

OnpepessieT BpeMsi OZJHOTO LIMKJIA PEryJIMpOoBaHus. /luana3oH 3HaueHUd GyHKIMH OT 1

F46 WUKJI. per. pA
I per. ¢ 10 10 cek c marom 1 cek
MuyHHMa/IbHOE 3HaYeHHe CUTHAJIA 33aHusA B %. /luanasoH 3HayeHUH dyHknuu ot 0%
F47 | H.upegen ¢A 0 o
J10 100%, Ho He 6oJiee 3HaYeHus1 yHKuuH F48. luckpetnocts 0,5%
MaxkcuMasibHOe 3HauYeHHe CUrHasa 3afaHus B %. /luanazoH 3HaueHUM GyHKIMU oT 0%
F48 | B.mpenen pA A A bynn

710 100%, Ho He MeHee 3HaueHusd GyHKUMU F47. [luckpetHoctb 0,5%

dyuknuu F51-F68 pelicTBuTEe/IbHBI AJI1 KaHaJIA peryJupoBaHus B

®yukuuu F51-F56 aeicTBy10oT npu ¢a3oBoM MeToJe AJis KaHaJ1a peryjupoBanua B( pyuknus F7=0)
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BpeMH I[JTaBHOT'O0 BbIXOJlda HAINIPAMXEHHA Ha 3&H3HHMﬁ ypOBEHb.AHaHHBOH 3HAYEeHUH

F51 L. ycK GB ¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek
BpeMms n/1aBHOTO CHMXKEHMs HaIlpsHXKeHUs [0 MHUHUMa/IBHOIO 3HadyeHMA. JlMamasoH
F52 1. BBIKJL. OB .
3HayeHUM PpyHkiuu ot 0 1o 25 cek c marom 0,1 cek
OnpefenseT 3aKOH MU3MeHEHUs] BBIXOJHbIX HAMpPsH>KEHUSI U MOLIHOCTU B 3aBUCMMOCTHU
OT yIpaBJisoLlero cUrHaja(npyu ycaoBUH, YTO HaNpsKeHHe CeTH CUHYCOWJAJIBHO, a
Harpyska JIMHelHa)
F54 | per. penuy. bB 3HavyeHHe Hagnuch [TosicHeHue
0 U BrixofgHOe HampspkeHHe MpPsIMO [PONOPLMOHAJBHO
CUTHaJly yIpaBJieHUsl
1 p BeixoAHas MOLIHOCTD NPSIMO NPONOPLHOHAIBHO CUTHATY
yIpaBJleHUs
MuHuMasbHOE 3HaYeHHe CUTHaJIa 3aAaHus B %. /luanaszoH 3HavyeHUN GyHKuuu ot 0%
F55 | H.mpenen B
710 100%, Ho He 6oJiee 3HaueHUs1 pyHkiuu F56. luckpetHocTs 0,1%
F56 | B mpegen &B MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH pyHKuUU oT 0%
J10 100%, Ho He MeHee 3HaYeHUs yHkuuu F55. JuckpetrHoctb 0,1%
YnpaBieHne TOKOM Harpy3kd. OYHKLMA BKAKOYaeT WM OTKAKYAaeT pPeXUM
OTpaHHYeHHs TOKA WU CTabUIM3allMK TOKa.
3HayeHHe Hapgnuch [TosicHeHue
F57 pexxum ¢B 0 OTKIL PexxuMbl OrpaHW4YeHUs] WJIM CTaOWJIM3ALUU  TOKa
OTKJIIOYEHBI
1 orpaHuyeHue | BKJIOYeH peXuM OorpaHUYeHHUs TOKa
2 cTabuausauus | BkiatoyeH pexxuM cTabuau3aluu ToKa
F61 | mnpesenl B OnpefenseT MUHMMaJlbHOE 3HaYyeHUe TOKa B Harpy3Ke B pexUMe CTabUIM3aliu TOKa.
3HavyeHre QYHKLMU He MOXKeT PeBbICUTh 3HaYeHue PyHKI MU F62
OnpegensgeT MakCMMa/lbHOe 3HaYe€HUe TOKA B Harpy3Ke B peXMMe OTpPaHWYeHHs TOKa
F62 | B.npenenl B | mau crabuausanuu Toka. 3HayeHHe QYHKIMU He MOXKeT NPEeBBICUTb HOMHHAJIbHBIN

TOK pPeryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHUs1 QyHKuuM F61

dynkuuu F66-F68 ne

VCTBYKOT NIPH peryJIMpoOBaHUs METOAOM nponycka nepuoaos( ¢yukuua F7=1) gasa
KaHaJla peryJiupoBaHus B

OnpepnensieT BpeMsi OZHOTO [[MKJIA peryinupoBaHus. JluanasoH 3HaueHU GyHKIUHU oT 1

F66 UKJI. per. $B
1 per. 1o 10 cek c marom 1 cek
MuHMMasbHOEe 3HaYeHHe CUrHasa 3ajaHus B %. /luanasoH 3HayeHud pyHkuuu ot 0%
F67 | H.mpenen B 0 o
J10 100%, Ho He GoJsiee 3HaYeHus1 yHKuH F68. luckpetnocts 0,5%
MakcuManbpHOe 3HaYeHHe CUTHaJIA 33iaHud B %. [lnana3oH sHadyeHuH QyHKLMU oT 0%
F68 | B.mpenen B A A ynxn

Z0 100%, HO He MeHee 3HaYeHUs yHkuuu F67. JuckpetHocTb 0,5%

dyuknuu F71-F88 peiicTBUTE /ILHBI AJ1 KaHaJIa peryaupoBanus C

dyuknuu F71-F76 aeiicTBYOT Ipu ¢a30BOM MeTo/e AJisl KaHaJ1a peryaupoBanusa C( pynakuusa F7=0)

F71

1. myck ¢C

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

F72

1. BBIKJL. ¢C

BpeMsa N/IaBHOTO CHMXKEHHS HANpsDKEHUs O MHUHUMAJbHOrO 3HaueHMs. /lMamna3oH
3HayeHUM PpyHkiuu ot 0 1o 25 cek c marom 0,1 cek

F74

per. Besand. ¢C

OnpejnenifieT 3aKOH U3MeHEHUST BBIXOJIHbIX HAMPS)KEHUS U MOIIHOCTU B 3aBUCUMOCTHU
OT ympaBJisiouiero curuaia(npyu ycaoBUM, YTO HANPSKEHHWE CeTH CHUHYCOW/JATBHO, a
Harpyska JIMHelHa)

3HayeHHe Hagnuchb [TosicHeHuMe

BbixoiHOE HamNpshKeHWe MpPsIMO
CUTHaJy yIpaBJEHHUsI

0 U MPpONOPUHUOHAJIbHO

BbixoiHAs MOLIHOCTD MPSIMO NPONOPLUOHAIBHO CUTHAY
yHpaBJeHHUsI

1 P

F75

H. npegen ¢C

MuyHMMa/bHOE 3HaUYeHUe CUTHaJA 33/iaHus B %. /luanasoH 3HayeHuil ¢yukuuu ot 0%
710 100%, Ho He 6oJiee 3HaueHus1 dyukiuu F76. JuckpetrHocts 0,1%

F76

B. mpejen ¢pC

MakcuMasIbHOe 3HaUYeHHe CUTHaJia 3aJjaHus B %. /luana3oH 3HavyeHu# ¢yHKIUU ot 0%

Z0 100%, Ho He MeHee 3HaYeHUs yHkuuu F75. JuckpetrHoctb 0,1%
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YnpaBsieHHe TOKOM HarpysKHu.
OrpaHHYeHUs] TOKA WK CTaOUIM3alUH TOKa.

(DYHKU,I/IH BKJ/IlOHYaeT HJIM OTKJ/II0YAdeT PEeXxnuM

3HavyeHUe Hagnucek [losicHeHue
F77 pexxum ¢C 0 OTKIL PexxuMbl OTrpaHWMYeHHs WIM CTaOWJIM3alMKd  TOKa
OTKJIIOYEHBI
1 orpaHvyeHue | BkJIIOUeH pexMM OrpaHUYeHHUs TOKa
2 cTabuausanus | BkaodeH peXXuM cTabU/IM3al My TOKa
F81 | . npesenl dC OnpepensieT MUHMMaJ/IbHOE 3HAaY€HMe TOKA B Harpy3Ke B peXMMe CTabU/IM3al MU TOKa.
3HavyeHMe QYHKLUU He MOXKeT IPeBbICUTh 3HaYeHue PyHKI U F82
OnpefenseT MakCMMa/bHOe 3HaYeHUe TOKAa B Harpy3ke B pekKMMe OTpaHHUYeHHsI TOKa
F82 | B.mpenenl ¢C | unu crabunuszanuu Toka. 3HaueHUe QYHKIMU HE MOXET MPEeBbICUTbh HOMHUHAJbHbBIN

TOK PEryJATOpa U HE MOXET ObITh MeHblIe 3HaYeHus1 yHKiuu F81

dynkuuu F86-F88 ne

WCTBYIOT IPH pery/JIMPOBAHUA METOA0M NMponycka nepuogoB( yHknus F7=1) aas

KaHaJia peryjupoBaHus C

OnpepesnsieT BpeMsi OZJHOTO LIMKJIA PETyJIMpOBaHUs. /lnanas3oH 3Ha4ueHU GQyHKIHUH OT 1

F86 UK. per. C 10 10 cek c marom 1 cek
F87 | w npenen dC MuHuMasbHOE 3HaYeHHe CUTHaJIa 3aAaHus B %. /luanaszoH 3HavyeHUN GyHKuuu ot 0%
710 100%, Ho He 6oJiee 3HaueHUs1 yHkiuu F88. luckpetrHocTsh 0,5%
38 B. pesien ¢C MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH pyHKuUU oT 0%
710 100%, Ho He MeHee 3HaueHusd GyHKUMU F87. [luckpetHoctb 0,5%
@yHKIMA BKJ/AOYAET WA OTKJIIO4YaeT TEeCTUpPOBaHWE Ha HaJld4ue Harpysku U
BHYTpPEHHEe KOPOTKOe 3aMblKaHHe TUPUCTOPOB
Fo91 KOHTPOJIB 3HayeHUe Hapgnuce [losicHeHUe
Harp 0 BKJIIOYEHA 3almuTa BKJIKYEHA
1 OTKJIFOYEHA 3almuTa OTK/IYEeHa
QOyHKIUA BKJIKYAET W OTKIIYAeT KOHTPOJIb OTCYTCTBUSA WM “cavnaHus paz”
F92 | komrtponb das 3HavyeHUe Hagnucek IlosicHeHue
0 BKJIIOYEHA 3amuyTa BKJIOYEHa
1 OTKJ/IFOUYEHA 3almuTa OTK/IYEeHA
OyHKIMA BK/IYAeT WM OTKJIYAeT 3alUTy OT HECUMMETPUU TOKOB HarpysKwu.
HeakTHBHa pH pas/ieIbHOM ynpaBJjeHuH pazaMu
3HavyeHUe Hagnucek ITosicHeHue
93 3amuTa 0 15 % 3amuTa cpabaThIBaeT NMPH HECUMMETPHHU TOKOB Ha 15%
F HECHM. 1 25% 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 25%
2 35% 3amuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 35%
3 50 % 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 50%
4 OTKJIDYeHa | 3amuTa OTKJIKYeHa
3anuch B aMsATh 3aBOACKUX HACTPOeK( 3HAYEHHH 10 YMOJIYaHUIO)
3HayeHHe Hagnuchb [TosicHeHuUe
0 HeT 3HaueHUss BceX MNPOTpPaMMHUpPyeMbIXx OJGYHKUUH He
HM3MeHsIeTcs
Bce  nmporpaMmMupyeMbie byHKIMU NPUHAMAIOT
3aBO/ICKHE 3HaYeHHUs. JTY 3Ha4YEeHUs paBHBI:
OyHKIUSA 3aBojckoe OyHK1UA 3aBojickoe
F98 | 3aBog. HacTp.
3Ha4YeHue 3Ha4YeHue
FO 0 F46 5 cek
1 Aa F1 0 F47 0%
F2 1 F48 100%
F3 0 F52 3 cek
F4 1 F54 0
F5 2 F55 0%
F6 3 F56 100%
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F7 0 F57 1
F8 0 F61 0
F11 5 cek F62 IHOM
F12 3 cek F66 5 cek
F14 0 F67 0%
F15 0% F68 100%
F16 100% F71 5 cek
F17 1 F72 3 cex
F18 1 F74 0
F21 0 F75 0%
F22 IHOM F76 100%
F26 5 cek F77 1
F27 0% F81 0
F28 100% F82 IHOM
F31 5 cek F86 5 cek
F32 3 cek F87 0%
F34 0 F88 100%
F35 0% F91 0
F36 100% F92 0
F37 1 F93 0
F41 0 F98 0
F42 IHOM F99 1
F51 5 cek F100 3
F99 | RS-485 azpec OnpegensieT ajipec ycTporcTBa B ceTH RS-485, 3HayeHus ot 0 1o 247
OnpejiesisieT CKOPOCTh Nepeiauu JJAaHHbIX 10 ceTH RS-485
3HadeHUe Hapnuce
0 1200 6uTt/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 6uTt/c
7 57600 6uTt/c
8 76800 6uT/C
9 115200 6uT/C
F102 kI paza A OmnpegnenseT K03QPUIMEHT TNepenadyd IO TOKYy MeEXJAy H3MEPEeHHbIM 3HaueHHEeM
F103 kI paza B CUTHaJIa C JJaTYMKa TOKa U NOKa3aHUSIMU TOKa Ha AUCILJIee B COOTBETCTBYOIIEN dase.
F104 kI ¢paza C Ha npeanpusaTuu HU3roTOBUTEJe OOBIYHO BbICTABJEHO 3HaueHWe OJnu3koe K 1,00.
JluanasoH 3Havenui ot 0 10 2,50

8. UHauKanus JaHHBIX HA JUCILIee

B Ta6siuie 8.1 npuBeAeHbl OTOOpaXkaeMble Ha IUCIJIee JAaHHbIE /15 BCEX PEXKHUMOB.

Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesnnuuHa 3ajawoliero curHajaa, Hanpumep, Us=25%,

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

1-a ctpoka Koa ¢yHKIMM U ee cOKpallleHHOe Ha3BaHUWe, HAapUMep,
[IporpamMmmupoBaHue | F2 - curnan ynp.

2-51 CTPOKa 3HauyeHHe PYHKIMHU U KpaTKoe MOosiCHEHHUE

PaboTa 1-4 cTpoka BesimunHa 3ajjapouiero curaaJa
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2-1 cTpoKa BesiMuMHa TOKOB Harpy3kKd M TeMIepaTypa pajuaTopa,
HanpuMmep, [a=45 A, Ib=47 A, Ic =46 A, Tp=38 C.

OTob6pakaeMble Ha AUCIIee MapaMeTpbl NMePUOJUYECKH MEHSITCH.
YTo6bl MpoCMaTpUBaTh TOJbKO OJWH BbIOPAaHHBIA MapaMeTp,
HanpuMep, Tp, Hy»kHO HaxaTb KHomky “®”. Ilpu 3ToM B mpaBoM
BEPXHEM YIJy MNOSABUTCHI Hajnuch ~@®”, 4yTo o3HayaeT QUKCALUIO
TEeKyllero napaMmerpa. [Ipu 3ToM Ha jucnyiee 6yJeT OTOOpaKaThCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHONKY "®”.

ABapus Kop omm6ky 1 ee Ha3BaHHUe

9. Bo3MOKHbIe HEMCIIPAaBHOCTH U CIIOCOGBI UX YCTPAaHEHHUA
Bo3Mo>xHble HEUCIPABHOCTH U CIIOCOOBI UX YCTPaHEHUS NIpUBeZeHbl B TabuLe 9.1

Tab6smua 9.1 Bo3aMoXKHble HEMCIPABHOCTH U CIOCOOBI UX YCTPAHEHUS

N Ommn6KM Haanuce Ha INosicHeHne
WHAUKATOpEe
Harpyska He IoJK/I104eHa UJIM KOPOTKOE 3aMblKaHHWe BHYTPU TUPUCTOPA.
Bo3Mo:xHasg npUuIvHaA JencTBUsA
Harpyska He mnojk/io4eHa WM | Y6eauTbcs B IpaBUJIbHOM
NOJKJ/I4YeHa HEBEPHO NOJKJ/IYEeHUU HAarpy3KHU
Hapymenne koHTaKTa [IpoBepuTh KOHTaKTHbIE
COeIMHEHHUs; NPU Heob6XOAUMOCTH
KOHTaKTHbIe IOBEPXHOCTHU
Ol HeT HarpysKH WUiu 3aYMCTUTb, BUHTOBbIE COeJVHEHUS
K3 Ttupucropal MOATSHYTh
O6pbIB NPOBOJOB, 06pbIB BHYTPH | [IpoBEpPUTH 1€JI0OCTHOCTb NPOBO/IOB
Harpysku Y Harpy3KH NyTeM “MPO3BOHKU”
KopoTkoe 3aMbikaHue BHYTpH | ‘[Ipo3BOHUTH”  TUpUCTOpP  MpH
THUPHUCTOPA OTKJIIOYEHHOM HaNpsSKeHUH CeTH.
Eciu Tupucrop “3BoHuUTCHA’ -
YCTPONCTBO HEMCIIPABHO
BHyTpeHHs1sl HEUCIIPABHOCTb OTnpaBUTb B PEMOHT
YCTPOWCTBO He 0OHAPYKMUBaeT HaNps>KeHUe CeTH
Bo3mo)kHada NIpyU4vHa JencTBusa
HanpskeHue Ha perysasaTop He | YoeAUTbCA B NOAK/IIYEHUH
ow? HeT CHUIOBOM ceu! | MOAHO HanpsKeHus, NpPaBUJbHOCTHU
NOJK/I0YeHUs]
C/IMIIKOM HU3KOe HallpshKeHue Y6eaUTbCsl, YTO HANps)KEHUE B CETH
6osibiie 190 B
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTb B pEMOHT
Bo BpeMs paboThl 6bL1 3adUKCHpPOBAH NpPOBaJ HaNpsHKeHHUs] NMUTaHUS
CUCTEeMbl  yIpaBJeHUs WM TpOBajJ  CWJIOBOI'O  HaINpsKeHUs
JJIMTEeJIbBHOCTBIO 60Jsiee 2-x ceKyH/,. [lanbHelllllee TOBe/leHUe peryasaTopa
Ow3 Hannppﬂ(;}lzsguﬂ' onpefenserca 3HadeHueM o¢yHkuuu F3. Eciu F3=0, To ycTpolicTBO
’ aBTOMaTU4YecKu mnepeiiier B pexum “loToBHOCTR”; ecan F3=1, To
peryJsATop BoHAeT B pexuM ‘[0TOBHOCTB” mocC/je MOJauv KOMaHbI
“Cton”
TemnepaTypa oxaaxjarlulero paguatopa gocrura 90 C.
Ow4 neperpesn! Bo3MoxHasg npu4yvHa JeucTBUsA
HencnpaBeH BEHTUWJISATOp | Y6enuThca B HCOPaBHOCTH
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OXJIAXKJeHUs BEHTUJISITOpA
3acopeHbl BEHTHWJIALLMOHHbBIE | [IpouucTUTh BEHTUJISALIMOHHbIE
KaJIIO3U ’KaJIIO3M OT IbLJIK M Mycopa
PerynsaTop pasMelleH B IJIOXO | YOeAUTbCS, 4YTO  TeMIlepaTypa
BEHTUJIUPYEMOM MWJIM >KapKOM | OKpYyXKalollero BO3JyXa He
MecTe npesbimaer 40 C. YcTaHOBHUTH
peryiarop B Jpyroe  MecTo,

NPUMEHUTh BHEIIHUHN 06/1yB

BHyTpeHHsisl HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT

HEeT CBA3U MEXAy

[TinaTel A2 U A5 He 06MeHUBaAIOTCA

npO‘{I/ICTI/IT]: MeEXKIIJIaTHBbIE

Ow>5 taTamul JpyT C PYTrOM JaHHBIMHU pa3beMbl, eC/IM OLIMOKA He ucye3aeT
— OTHPABUTBb B PEMOHT
Harpyska He mnojk/awo4deHa WM | Y6eAUTbCS B IPAaBUJIbHOM
NOJKJ/I4YeHa HEBEPHO NOJKJ/IYEeHUHU HAarpy3KHU
Hapymenune koHTaKTa [IpoBepUTH KOHTAKTHBIE
COeIMHEeHHUS; TP HEOOX0JUMOCTH
KOHTaKTHbIe I0BEPXHOCTU
3aYMCTUTb, BUHTOBBIE COeJUHEHUS
ow6 HeCUMMeTpHusl HOATAHYTh
TOKOB! O6pbIB MPOBOJIOB, 06pbIB BHYTPH | [IpOBEPUTH 11€JI0CTHOCTD IPOBO/IOB
HarpyskKu Y Harpy3KH NyTeM “MPO3BOHKU”
CunbHBIN JucbanaHc | [lomepuTh cONpoTUB/IEHUA
CONPOTHUBJIEHUH HAarpysKu Harpysox
CusibHBIN ucbasale a3 OTKJIIOYUTD 3aLUTY
BHyTpeHHA4 HeHCIIpaBHOCTh OTKJIIOYUTD 3aLUATY WU
OTIPAaBUTb B PEMOHT
KopoTkoe 3aMbikaHHe Ha BbixoJe | [Ipo3BOHUTL BBIXOJ, peryasTopa Ha
peryasaropa Ha/Inure Mex$a3HOro KOpOTKOIro
3aMbIKaHHUA U 3aMbIKaHHA Ha
3eMJII0
ow?7 KopoTkoe CiumkoM 6GoJsibliMe MYCKOBbIe | YBeJWYbTe BpeMs IJIaBHOTO NyCKa,
m 3aMblKaHue! TOKH YMEHBIINTE BBIXOJHOE
HanpsKeHue, BKIIYUTE PeXXUM
OrpaHHUYeHHUs TOKa
C6o#t HacTpoek cpabaThiBanus K3 | CBA3aThCs C NPOU3BOAUTEJIEM
BHyTpeHHs1sl HEUCIIPABHOCTb OTnpaBUTh B PEMOHT
3HadeHuUe TOKa HarpyskH | YMeHBbIIUTb BBIXOJAHOE
IpeBbIlIaeT HOMHHAJIBHBIA TOK | HapsHKeHHUe PeryJsaTopa;
ow10 Meperpyska perysasTopa B TeyeHUe | BKJIIOYUTDb PeXXHUM OTpaHUYeHUs

AJIUTEJIbHOI'O BpEMEHH

TOKA; YBEJIUUYUTH COMPOTUBJIEHHE
Harpy3Ku

BHYTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

PeryssiTop He BocnpMHHUMaeT KoMaHAay “Pa6ota”

Bo3MoxHasg npu4yvHa

JelicTBusa

Komanga “PaboTa” He mocTymaer
Ha peryJsaTop

[IpoBepUTH MOCTyIJIEHUE KOMaH/bI
pab6oTa Ha KOHTAKTaX KJeMMHHKa
ynpaBJleHUs; ybeAuThCA B
HCIIPAaBHOCTHU TyMb6JiepoB “Pa6oTa”

HeBepHo 3amporpaMMHpoOBaHa
éyuknusa F1 - BbeIGOp cmoco6a
M0/1a4Yy KOMaH/ibl

[IpocMoTpeTh 3HaueHUe OGYHKLUU
F1; npu Heo6X0AMMOCTH U3MEHUTb
ee 3HaYeHHe.

BHyTpeHHsisl HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT

Het omn6ok

3HayeHUe CUrHaJja 3aJlaHUA HE U3BMEHAETCA UJIU PABHO 0%

Bo3MoxKHas NpUYHvHa

JencTBusa
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HewncnpaBHOCTB nenen
yOpaBJeHUsl WJIM HX HeBepHoe
NOJKJII0YeHHe

[IpoBepuThH 11eJIOCTHOCTD u
MpPaBUJIbHOCTh NOJK/IIYEHUS
L[ened ynpaBJeHus

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

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

HEI/ICHpaBHOCTb KHOIIOK UJIn
BCTPOEHHOT'O MNOTEeHIHnOMETPA,
BHYTPEHHAA HEUCIIPABHOCTD

OTnpaBUTH B PEMOHT

Het omu60ok

PeryisiTop mnepexoguT B pPEXUM
NPUCYTCTBYeT U U3MEHsEeTCs, Harp
Halnps>KeHUsl HeT

“PaboTa”, curHaa ynpaBJeHUs
y3Ka TNOJKJ/IOYeHa, HO Ha BbIXOJe

Bo3MoxHas npu4yvHa

JelicTBusa

HewncnipaBHBI TUPUCTOPDI

[IpoBepuTh HCIPaBHOCTb
TUPUCTOPOB

BHYTpeHHssl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omu60ok

Ha HWHAWKATOPE HET Ha,ZLl'II/ICEI‘/II, CBETOAHMOAbI HE TOPAT

Bo3MoxHas npu4yvHa

JelicTBusa

He mozaHo BcmoMoraTesbHOeE
nutanue 220 B

[IpoBepUTh HaJW4yHe HaNpsKeHUs
220B

BHYTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn60ok

[Ipy paboTe peryasiTop NEPUO/,
WHAWKATOpe OGHOBJISIOTCS HeCBOe

WYecKH “3aBMcaeT’, JaHHble Ha
BpEMEHHO, KOMaH/bl yIpaBJEeHUSs

BOCITPUHUMAKTCA C 3all03JdHHUEM HMJIK HEBEPHO

Bo3mo)kHada NIpyU4vHa JencTBusa
BcnomoraTtesibHOe nuTtaHue | [IpoBepbTe ocuusnorpadom
COAIEP>KUT MHOTO noMex; | HaIMYMe IMOMEX MW TMPOBaJIOB B
MepuoIUYECKH B HEM BO3HHUKAIOT | BCIIOMOTATEJIbHOM Hanpsi>KEHUU.
MPOBaJIbI HanpsikeHud | [logaTbe BcmoMoraTesibHOe NMUTaHUE
BCJIEJICTBUE BKJIIOYEHUS JAPYroro | OT APYro JUHUHU
o6opyoBaHus (

3JIEKTPOJIBUTATEsIEH, CBapOYHbIX
anmnapaToB)

BHYTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

[Ipy nmosmade HampspKEHUs Ha pery

JIATOP Ha Harpyske NpPUCYTCTBYET

Hanpsi>KeHue, X0Ts KoMaH/ia “PaboTa” He MoJlaHa, PeTryJasSTOpP HAaXOIUTCS

B pexkuMe “I'oToBHOCTB”

Bo3MoxKHas NpUYHvHa

JencTBusa

KopoTkoe 3aMbikaHHe BHYTPH
TUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHoe MOJIKJIFOUYEHUE
Harpy3Ku

y6e,ﬂI/ITCH B IPaBUJIBHOCTH
IMOAKJIDYEHHUA HATPY3KH

BHYTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHu4YecKoe 06CayKUBAHUE
10.1 TexHuyeckoe OOC/Iy>KMBaHHWE peryJjsaTopa NPOU3BOJUTCA He pexe OJHOrO pasa B
IIeCTh MECSLEB U BKJIIOYAET B CeO:
A) KOHTpOJIb KpelJieHus peryasaTopa
B) KOHTpOJIb 3/71EKTPUYECKUX COeIUHEHUH, MOATS>KKAa BUHTOBBIX COeJUHEHU.
B) yzaasneHue nbliu U rpsa3y;
[') KOHTPOJIb UCIPABHOCTH BEHTU/IAATOPOB;
/1) KOHTPOJIb TeMIIEPATYPHOT'O PEXXUMA PETYJIATOpA.
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11 MapkupoBKa peryjsaropa
11.1 Ha kaxkab1i peryJsaTop HaHOCATCS:
A) HasBaHUe peryJsaTopa;
B) o603HauyeHHe NUTAIOIET0 HANPS>KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;
[') cTeneHb 3a1UMTHI KOPIYCa;
/1) 3aBO/ACKOM HOMED;
E) rog usrotoBJsieHusl.

12 YnakoBKa 6/10Ka

12.1 YnakoBKa peryJiiTopa Npou3BOJUTCS B KAPTOHHYIO KOPOOKY U/ AepEeBAHHBIN SAILUK.

13 TpaHcnopTHpOBaHUe U XpaHeHUEe
13.1 PerysnsaTop XpaHUTb B 3aKpbIThIX NOMELIEHUSX B KAapTOHHBIX KOpPOOKaxX HWJIMU
JlepeBSIHHBIX SIIMKAX MPU CIeAYIOUUX YCIOBUSIX:
A) TeMnepaTypa okpy:karwiero Bosayxa -20..+55 C;
B) oTHOCHTebHAs BAAXXHOCTh Bo3/iyxa He 6oJsiee 80 % npu TemnepaTtype 35 C.
Bo3/iyx B moMeleHUH He [OJ/DKEeH COAEPKAaThb IMbLIM, MAPOB KUCIOT U IeJIoUel, a TaKxKe
ra3os, BbI3bIBAIOILUX KOPPO3HIO.

13.2 PerysiiTop B ymakoBKe TPaHCIOPTUPOBATbH MpU TeMmiiepaType oT -25 go +55 C u
OTHOCUTEJIbHOM BJIQXKHOCTHU Bo3Ayxa He 6oJsiee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTHpoBaHHe JONyCKaeTCd BCEMHM BHUJAMU 3aKPbITOTO TpPaHCIOpTA.
TpaHcnopTupoBaHHe aBUATPAHCIOPTOM  JOJHKHO  MPOU3BOAUTBHCS B OTalJIMBAaeMbIX
repMeTU3UPOBAHHBIX OTCEKAX.

14 KoMIJIEKTHOCTb

ZVEL-3-R-RT ..ot e 1 wr.
PYKOBOZCTBO N0 3KCIJIYATALMH ..ocvvvvveirsessreessnenes e 1 wr.
| EET0d 1 (0] o AP PPTPN 1 wr.

15 lF'apaHTHUliHBIE 06513aTE/ILCTBA

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

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

15.3 l'apaHTUliHbIE 06513aTE/IbCTBA U3TOTOBUTEJISL HE JEUCTBYIOT:

e [Ipu MexaHHWYeCKHUX U UHBIX IOBPEX/EHUSAX YCTPOUCTBA 110 BUHE IOTPEOUTENA.

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMIUIEKTAallUM NOTpeOUTe/leM YCTPOHUCTBA CaMOCTOATEJNbHO U Yy
CTOPOHHUX OpraHMU3alyi 6e3 CoracoOBaHUs C U3TOTOBUTEJIEM.

e B ciyyae u3MeHeHUs KOHCTPYKLUHY YCTPOUCTBA.

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

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

15.5 B ciyyae He06XOAMMOCTH rapaHTUHHOIO U MOCTTAPaHTUMHOTO PEMOHTA NPOAYKIMU
MOKHO 06paTUThCSA N0 aJipecy, ykasaHHOMY calTe Komnanuu: https://zvezda-el.ru/
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PrucyHok Al CxeMa noJKJ/04YeHUs, HAarpy3Ka — pa30MKHYTbIA TPEYyTroJbHUK
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IIpunoxxenue b 'abapuTHbIE U IPHCOeJUHUTE/IbHBIE Pa3MepPbl
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Ta6sinna b1 F'abapuTHbIE U IPUCOEAMHUTENbHbIE pa3MEPHI, MM
Mojenb Inom, A | Al A2 B1 B2 H Macca, Kr Kpenex
ZVEL-3-R-RT-100 100 174 | 120 | 458 | 415 | 300 14 Bostel M8
ZVEL-3-R-RT-160 160 174 | 120 | 458 | 415 | 300 15 Bostel M8
ZVEL-3-R-RT-200 200 256 | 200 | 478 | 435 | 330 20 Bostel M8
ZVEL-3-R-RT-250 250 256 | 200 | 478 | 435 | 330 22 Bostel M8
ZVEL-3-R-RT-315 315 338 | 280 | 468 | 421 | 330 27 Bosatel M10
ZVEL-3-R-RT-400 400 338 | 280 | 568 | 521 | 330 32 Bosatel M10
ZVEL-3-R-RT-500 500 338 | 280 | 568 | 521 | 330 35 Bosatel M10
ZVEL-3- R-RT -630 630 338 | 280 | 761 | 714 | 330 42 Bostel M10
ZVEL-3- R-RT -800 800 338 | 280 | 761 | 714 | 330 43 Bostel M10
ZVEL-3- R-RT -1000 1000 505 | 447 | 761 | 714 | 330 53 Bostel M10
ZVEL-3- R-RT -1250 1250 620 | 562 | 761 | 714 | 330 53 Bostel M10
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