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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON 3KCIJIyaTalldh UM OO6CAyKMBaHUS OJHOPA3HOTO THUPUCTOPHOIO peryJsTopa
MOIIHOCTH, UMeHyeMoro jasee no Tekcty “TPM-1-IINJ10-A”, “peryasatop” uim “ycTpoucTBo”.

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/asaTopy nNoJkJ/Jr4aeTcs o oJHOpa3HOU cxeMe.

1.3 PerysnsaTop MoXeT NPUMEHATHCA KaK JAJis PYYHOIrO YNpaBJIeHUS] YPOBHEM MOUIHOCTH,
BbIJleJIIEMOM B HarpyskKe, [AJisl 4ero npejHa3HayeHbl KHONKW U TMepeMeHHbId pe3UuCcTOop Ha
nepefHell mnaHesnd I1mKada, TaK M [AUCTAaHLMOHHOIO yIHpaBJieHUs] B COCTaBe€ CUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaB/iSilOIIMX CUTHAJIOB MOTYT IPUMEHSTHCA:

A) ctanpaptHbii curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) cranpgapTHbIM curHai 4..20 MA;

') BHemHUM nepeMeHHbIH pe3ucTop 1..10 KOM.

Komanay paspelieHus [ijisi paboThbl peryjsiTopa MOXHO M0JJaTh KaK BPYYHYIO C IOMOIbIO
TyMOJiepa Ha JIMI|eBOW MaHeJ U, TaK U JJUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIIME KJIEMMBI.

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

1.4 PerynaTop sBJsIeTC MHUKPOINPOLECCOPHBIM MPOTPaMMHUPYEMBIM  YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIE MT0JIb30BATE/IEM YCTAaBKU XPAHATCSA B 9HEPrOHe3aBUCUMOM NaMATH
MHUKpOIpoLeccopa.

1.5 PerynsTop oToGpakaeT Ha JuUCIiee TeKyllHe JJaHHble O BeJWYHWHE 33/alollero
CUTHaJIa, TOKaX Harpy3kKu, pexuMax paboThl, 3HAYEHHUS] MPOTrPaMMHUPYEMbIX YCTABOK U KO/IbI
OILIUOOK.

1.6 Bcrpoennbit [IU/l-perysisiTop 1m03BOJISIET HENOCpPeCTBEHHO  YIpPaBJIATH
TeMIlepaTypoH, TEMIIOM HarpeBa W OXJaXJeHHUsl O00beKTa IyTeM BO3JEeWCTBUS Ha
ynpaBasAllUi Bxoh peryaartopa. [IU/l-perysnaTtop MoeT ynpaB/isTbCd MeCTHO C MaHeJn
ynpaBJieHUs WU yJiaJleHHOo 1o npoTokoJy ModBus.
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1.7 PerysnsiTop uMeeT LIMPOKUN KOMIIJIEKC 3allUT U aBTOJUArHOCTHUKH, 06eCredrnBalOLUX
HaJiekHOoe PYHKIIMOHUPOBAaHKE YCTPOUCTBA U CBOEBpeEMEHHOe MHGOPMHUPOBaHUE OTPEOUTENS
0 BO3HHMKAIOIIUX HEMCIIPABHOCTSAX U UX YIIpEXK/eHue.

2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTHUKU yCTPONCTBA NPUBEAEHBI B Tabsule 2.1

Ta6suna 2.1 - Texuuyeckue xapaktepucTuku TPM-1-1TN/[10-A

KosinuectBo ¢as 1
CeTb 198-242 B, 342/418 B, 50 I'y
CxeMa NOAKJIIOUEHUs] HATPY3KHU oiHOJa3Hoe
Hasnune BBOJHOI'0 aBTOMaTHU4Y€CKOTO Jla
BBbIKJIIOYATEJIS
Hasinuuve KHOIIKM aBapUMHHOTr0 OTKJII0OYEHUSs Ja

Cnoco6bl peryJiMupoBaHUsi MOUIHOCTH

®a30BbIM, NPONYCKOM NEPUOI0B

BcrnoMoraTesibHOe MUTAHUE JIJIs1 CUCTEMbI
ynpaBJieHUsl

198-242 B 50Ty

MouHocTh noTpe6/IeHUsl CUCTEMBI
ynpaBJieHUs

20BA

HoMuHanbHBIN TOK HAarpy3KH

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

Peryupyroumn 3jieMeHT

Tupucrtop

Tun cucteMsbl ynpaBJieHUs

MukpornpoleccopHas

CurHan ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOEeHHbIH!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
nlepeMeHHbI pe3uCTOop, KHOINKY aHeJH
yIpaBJIeHUsA

Bxopn ynpaBsieHust / BXOZHOe COIPOTHUBJIEHHUE

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

Kupako-kpucramindyecku MHAUKATOp 32-
CUMBOJIbHBIH, 2 CBETOAMO/A

3 nporpaMmmupyeMsbix pesie 220 B 5 A.

Jlono/IHUTE/IbHBIE KOHTAKThI BbixoiHOM curHaJs: “Pa6ota”, “ABapus”,
“T'oToBHOCTB”
Tun [TU/JI-peryasaropa TPM10-111.Y2.UP.RS
KosinyecTBO KaHasnoB usmepenus [N /- 1

peryJsiTopa

Yupassienue [IU/l-perysgaTopom

KHonkaMu c i1jeBo aHeid Npu60pOB UJIU
yaasieHHo 1o uHTepdeiicy RS-485( nmpoTokos
Modbus)

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXO/e

JJIeKTpOHHAad 3allUTa

3aI.L[I/ITa: rneperpys3ka AJIMTE€JbHBIM TOKOM

BJIEKTpOHHaH 3alluTa

3amuTa: neperpeB TUPUCTOPOB

Jat4yuk temnepatypsl 80 C

3auuTa: noteps ¢asbl UaM “cavnaHue” gas

JJIeKTpOHHas

3amuTa: KOHTPOJIb NOAKJ/II0YEeHUs Harpy3Ku

JJIeKTpOHHas1, paboTaeT TOJIbKO Mepes MyCKOM

3au_mTa: KOHTPOJIb UICIIPABHOCTH TUPHUCTOPOB

JJIeKTPOHHas1, paboTaeT TOJbKO Mepes MyCcKOM

[leperpy3o4yHasi cnoco6HOCTh( AEUCTBYIOLIEE

I=1,51Iu - 10 cek, I=1,25 Iu - 30 cek, I=1,1 [u -

4
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Cpe/iHEKBaJJpaTUYHOE 3HAYEHUE) 1 MUH
[Topor cpabaTbiBaHUS 3alIUTHI OT KOPOTKOTO [>= 3l
3aMblKaHUs( aMIJIMTYAHOE 3HAaYEeHHUeE)
TouyHOCTB NOAAEPKaHUSA TOKA B peKHUMe 2% In
CTabMJIM3alMU TOKa
Bpems cTabuin3aluy TOKa IPU CKauKe
HanpsiKeHUs ceTH WK Harpysku 10% B 2.3 cek
peXuMe CTabun3aluu ToKa
CTeneHb 3alMIIeHHOCTHU P41
OxaskeHHe [IpuHyUTE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTUJIITOpA 50000 yacoB
TeMmnepaTypa oKpy:Karwleu cpeabl 0.40C
OTHOcUTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)
sonsmus 2,5 KB Mexay 1maccy, CUJI0BOH IeNbl0 U
yIpaBAsALIMMHU LensaMu
PexxuM paboThl JnutenpHbly, [1B = 100%
CpoK aKcmyaTanuu He menee 10 siet
['apaHTUs 12 mecsiueB
HuTtepdeiic RS-485, npotokos ModBus RTU onuusi, TpedbyeTcs gomn. miata RS-485

[ paboThl peryasTopa Heo6XoAWMO J[ABa HampspkeHUsa. OJHO HampspDkeHUe 4Yepes
TUPUCTOPbI KOMMYTHUPYETCSI HAa HAarpy3Ky — OHO Ha3bIBAaeTCs CUJIOBBIM HAMpSKEHUEM; Apyroe
HalpshKeHWe HWCHOoJIb3yeTCs [iIi TNWTAaHUS CUCTEMBbl yIpaBJeHUs - OHO Ha3blBaeTCs
BcrioMoraTebHbIM. HOMHHa/NIbHOE CHJIOBOe Hanpsh>keHHe MoXKeT O6bITh Kak 220 B, Tak u 380 B, a
BCIioMoraTeJsibHOe ToJibKO 220 B. BcmoMoraTesibHOe HalpsiKeHWe peKOMeH/AyeTcd MoAaBaThb OT
JIMHUH C “4UCTBIM” MUTAHUEM, TO €CTb OT CeTeM, B KOTOPBIX OTCYTCTBYIOT UCTOYHUKH CUJIbHBIX
NoMeX, TaKHe KaK CBapOYHble allapaThl, 3JIEKTPOABUTATENH U T.J,.

2.2 PerynaTop npefHa3HavyeH /i 9KCIJIyaTalluy B CJIeyIOLUIUX YCA0BUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHUS Oe3 arpeCcCHBHBIX NAPOB U r'a30B;

B) TemmnepaTypa okpyxatoiero Bosayxa ot 0 go +40 C;

B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 6oJsiee 90 % 6e3 KOHAeHcalur
BJIAry;

) atmMmocdepHoe gaByeHue oT 84 no 106,7 klla;

) mecto pacnosioxkeHus Ao 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBHE BO3JeMCTBUS NPSAMBIX COJTHEYHbIX JIy4ed U APYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUK U YIapPOB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUS

3.1 BHyTpeHHee yCTpPOHNCTBO.
BHemHuM BU/J peryJsiTopa npejcTaB/ieH Ha pucyHke 3.1:
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PucyHok 3.1 BHeluHu# Buj perysstopa

Ha suueBo#t maHesin pa3aMenjaloTcs 3J1eMEeHThl MHAWKALMY U yIIPaBJeHUs:
A) Jluuesas nanennb [IU/l-peryasatopa
B) cBeToguop “Pabora”;
B) cBeToguoz “ABapus”
AUOL p
[') rym6aep “PaboTa”;
1) )KUAKO-KPUCTALJINYeCKUH UHAUKATOP;
E) kHonkwu “Ilp.”, “®”,”>", ”<” nas1 nporpaMMHpPOBaHUS U yIIPABJIEHUS;
) py4ka BCTpoeHHOro NepeMeHHOI0 PE3UCTOPa;
3) KHOTIKa aBapUIHOT'0 OCTAaHOBA.

BHyTpH mikada pasMenanTcs:

A) kneMMHas KoJsiogka XT1 A/ moAK/II0UeHUs HAaTPY3KY;

B) TupucTopHbIE MOAYJb

B) pazauaTop oxJaxJeHus;

[') myaThl cUCTeMbI yIpaBJIeHUS;

1) aBTOMaTuueckue BbikatoyaTead QF1-QF2;

E) naTyuk Toka

2K) BeHTUATOPBI OXJIAXKAEHHUS

Ha 60koBo# naHeiu mkada HaX0AUTCS KJeMMa 3a3eMJIeHUsI.

B KauyecTBe peryJMpymoIlero 3jieMeHTa B YCTPOMCTBE HCHOJIb3YIOTCA THPUCTOPHBIN
MO/JYJib, KOTOPBIM COAEP>XKUT JABa TUPUCTOPA, COEJMHEHHBIX 10 BCTPEYHO-TNIapaJl/ieibHOU cxeMe.
Ha siMueBoil maHesiu pasMmelleHbl 3JleMeHTbl UHAUKALMU U YIpaBjieHUus. BHellHWe MpoBojaa U
KabeJsu /151 MOJK/II0YeHHUs HallPSKeHHUs CETH, Harpy3KH U IielNel yrnpaBjeHus1 BBOJATCS B IKad
C HW)KHeH cTOpoHbI. llenu ynpaBJieHHsl M CUTHa/IM3alMU MOJKJII0YATCS K KJieMMHUKaM X1 U
X4 cOOTBETCTBEHHO Ha IJIaTe YIPaBJIeHHUS.

3.2 PexxuMbl pabOThL
Perynatop B Jit060 MOMEHT HaxOAUTCS B OJHOM K3 PEXHUMOB PabOThbL. ITH PEXKUMBI
nepevyucaeHbl B Tadsuie 3.1.
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Tab6sinna 3.1 PexxuMbl paboThI peryasTopa

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

B 3TOM pexxuMe MMIYJbChbl yIpaBJieHUs Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsPKeHHe Ha Harpyske OTCYTCTBYET.
YCTpOWCTBO  HeNpepblBHO 0XMUJAaeT KoMaHJAbl “Pabora” wam
“[IlporpaMMupoBaHue”, MpU MOCTYIJIEHUH KOTOPBbIX IEpexXoAuT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobpaXkaeTcss HaJnuch “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HaueHHe CUTrHaJla 3aJaHUs

“PaboTa”

B 3TOT pexxuM peryasiTop nepexoAuT NpyU HAJIMYUU KOMaH/ibl “PaboTa”.
[Ipu 3TOM Ha BCe TUPUCTOPBI NOJAIOTCS YIpPaBJSIOIIMEe UMIYJIbChl, HA
Harpy3ke MPUCYTCTBYeT HampsbkeHWe. Ha MHAMKATOpe OoTOOpakaeTcs
TeKylllee 3HAaYeHHWe CHUTHaJla 33/IlaHUsI U TOKM HArpys3ok. B ciydae
nosiBieHWs: KoMmaHZbl “CTon” peryjssiTop TMepexogUT B PeEXUM
“I'oTOBHOCTB .

“ABapus”

B 3TOT pexxuM perysnsTop nepexoiuT INPU PerucTpanyu KaKou-au6o0
aBapuMHOM cuTyauuu. UMy ibcbl ynpaB/ieHUs HA CUJIOBble TUPUCTOPHI
He MOJAKTCA. YCTPOMCTBO He pearupyeT Ha komaHay “Paborta” mo
JIMKBUJALMM aBapUUHOM cuTyauuu. Ilocne perucrpanuu OTCYyTCTBUA
aBAapUWHOM CUTyallUU PEryJsTOp MOKEeT aBTOMAaTHU4YeCKU IMEepPEUTH B
pexxuM “PaboTa” nau “'oTOBHOCTH” B 3aBUCMMOCTHU OT BU/JA aBapUIHOMN
CUTYaLlUH U 3allpOrpaMMHUPOBAHHBIX HACTPOEK.

Ha uHaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSICHSIOIAsg HaAIUCh

“IIporpammupoBaHue”

PexxuM mnpeaHasHayeH /il 33/laHUsl 3HAYEeHUH MPOTPaMMHUPYEMbIX
napaMeTpOB U COXpPaHEHUsI UX B NMaMATH MHUKpolpoueccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum “[lporpammupoBaHue”
MO>XHO BOWTH HakaB KHomKy “Ilporp.” B mepBble 10 cekyHA mocJe
noZlayd THUTAHUS JJI CUCTeMbl ymnpaBJieHUs( Korja Ha JAuUCIIIee
oTOOpakaeTcsi Ha3BaHUE TEeKYLed MOJieJIU peryJsTopa).

B 3TOM pexume YCTPOUCTBO He pearupyeT Ha MojAad4yy KOMaH/bl
“PaboTa”. Ilepexoa B peXUM MNPOrpaMMHPOBAHHS HEBO3MOXXEH U3
pexxumoB “PaboTa” u “ABapus”.

B mnepBol cTpoke HHAUWKATOpPA OTOOpakaeTcs HOMep U Ha3BaHHUeE
TeKyled GYHKIUM, BO BTOPOU CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOSICHEHUE

3.3 KOHCTPYKTUBHOE UCIIOJIHEHUE.

KOHCTpPYKTUBHO pery/iiTop BBINOJHEH B BHUJeE MeTa/lJIMYecKoro HaBecHoro mkada. Ha
nepejiHel MaHeJ M UMEIOTCA OpraHbl YIIpaBJeHUs U UHAUKALUY, IepeyrceHHble B Tabune 3.2

Tab6sauua 3.2 3;1eMeHTHI yIIpaBJeH!sl ¥ MHAUMKALUKY peryasTopa

OpraH ynpasyieHus wind | HasHayeHue

UHAUKALUHU
ABTOMaTH4YECKUH KoMMyTanusa CcHI0BOr0 HalpsKeHHWs, 3alluTa OT KOPOTKOIO
BbIKJIto4aTe b QF1 3aMbIKaHUS
ABTOMaTUYeCKUHU 3amuTa Leneu ynpaBJieHud

BbIKJIIO4YaTeab QF2

Csetoauopn “Paborta”

['oput B pexxume “Pabota”

Ceetoauon “ABapus”

loput B pexxume “ABapus”
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Kupkokpucrannuieckuu

WMHJUKATOP

OTobOpakaeT TeKylliue [JaHHble, pEXHUM pabOThbl, 3HAYEHUS
IPOTrpaMMHUpPYEMBIX YCTABOK

[lepeMeHHbIH pe3ucTop

“YupaBsenue”

yrlpaBHEHI/Ie BbIXOﬂHOﬁ MOINHOCTBIO B pPy9YHOM pexKumMe

Tym6sep “PaboTa”

Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexuMe

KHonka “I[Iporp”

sl BX0J1a/BbIX0/1a B PEXKUM MPOrPaMMHUPOBaHUs

Jis BbIbOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMSAThb ee

Kromia "®" 3HAYEHMUs
KHomnka “>”" Jl1s yBesInyeHUs1 3HaYeHUs1 IPOrpaMMUpPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI

KHonka “ABapuiiHoe

OTKJIIOYeHue”

Z[J'[H HeMeOJIEHHOTI O CHATHUA BbIXOAHOI'O HallpAXE€HHWA IpPHU
BO3HHWKHOBEHHWH aBapHﬁHOﬁ CUTYaAlUH.

3.4 HasnauyeHue kjeMM kJjeMMHbIX KoJsiofok XT1, X1 u X4 npuBeaeHo B Tabuuie 3.3.

KnemMHuble kostoaku X1 v X4 pa3MelaroTcd Ha Iji1aTe yrnpaBJeHUs

Ta6uuna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

Ne Hasnauenue
KneMMHuK llenb
KJIEMMbI
XT1 1 L1 51 coefiHEHUd C HArPY3KOH
XT1 2 L2 Jlnsi coefHEHMS C HArPY3KOH
X1 1 3B Hanpsxkenue 3 B 11 NOAK/IIOYEHUS BHEIIHETO
IepeMeHHOro pe3ucTopa
X1 2 Uynp Jig nogauu aHasorosoro curdaza 0..10 B
X1 3 lynp Jist moiauyu aHasioroBoro curtasa 0(4)..20 MA
X1 4 Rymp 1 NOiK/II0YeHU CpeJHEr 0 BbIBO/Ia BHEIIHETO
IIepeMeHHOro pe3ucTopa
X1 5 AGND O6uIMH AJ15 aHAJIOTOBOTO CUTHAJIA yIIpaBJeHHUs
X1 6 Ay g moja4y CUrHajia AYMCTAaHIIMOHHOIO yIIpaBJeHUs
X1 7 GND 061mui
X4 1 HP P1 HopMaibHO-pa30OMKHYTBIA KOHTAKT 1-10
NPOrpaMMHUPYEMOTO peJie
O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJje
X4 2 p1
X4 3 H3 P1 HopMasibHO-3aMKHYTBIM KOHTAKT 1-ro nporpaMMHpyeMoro
peJe
X4 4 HP P2 HopMa/ibHO-pa3OMKHYTBIA KOHTAKT 2-TO
NPOrpaMMHUPYEMOTO peJie
O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMoro peJie
X4 5 P2
X4 6 H3 P2 HopMasibHO-3aMKHYTBIM KOHTAKT 2-I0 IpOrpaMMHUpPyeMOro
peJie
X4 v HP P3 HopMaibHO-pa3OMKHYTBIA KOHTAKT 3-TO
NPOrpaMMHUPYEMOTO peJie
O6uuit | O6UMM KOHTAKT 3-r0 NpOrpaMMHpyeMoro peJje
X4 8 p3
X4 9 H3 P3 HopMasibHO-3aMKHYTBIM KOHTAKT 3-r0 IpOrpaMMHUpPyeMOro

peJse
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3.5 Boi6op crnoco6a nojja4y KoMaH/

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

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

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

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

3.6 Br160op 3azato11ero curyuasaa

YnpaBaATb ypOBHEM BBIXOJHOTO HAINpPSXKEHUS PperyasaTopa MOXHO MeCTHO WU
JUCTAHIIMOHHO. MeCTHO MOXKHO yIPaBJISATh:

A) xkHonkamu “>" m “<”. HaxaTue U yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lero CUrHaJsia, a HaKaTHe U yZiep>KaHue KHOMKU “<” — yMeHbILaeT;

B) BCTpoeHHbBIM NepeMeHHbIM pe3UCTOpoM. HaxoxjeHHe PUCKU PYYKU MNEePEMEHHOTO
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOTBeTCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HaYeHHUSAM 33/jal0lero CUrHaJsia.

[ AMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCTBE VIPABJSKOIIUX CUTHAJIOB MOTYT
NpUMEHAThCH:

A) crangapTHbIY aHasoroBbii curnai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop ucCnosib3yeMOro CUrHajJa OCYLeCTBJISIETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JucCIJiee B TpOLIEHTAaxX OT MakcuMajbHoro, Hamnpumep U3=50%, P3=25%. B pexume
CTabuJ/IM3allMu TOKA CUTHaJ 3alaHrs 0ToOpaXkaeTcs B aMIepax, HanpuMmep [3=28 A.

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

3.7 Ucnoab3oBaHue GYHKIIMU aBTOMATUYECKOTO MOBTOPHOTO BKJAKYEHUS

[loBesieHue perysfTopa Mocje NpoBaJja CUJIOBOTO WKW BCIIOMOTAaTEeJNbHOTO HaNpsKeHUs
ompejesisieTcsli 3HayeHMeM QYHKIMU TNOBTOPHOro BKJIW4YeHUs F3, ycTraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3speluraeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIIYeHUe. Ecau npoan
HaNpsKeHUs JIJIMJICS MeHee IBYX CeKyH/I, TO BbIXO/JHOE Halpsi>)KeHHe CKauYKOM BO3BpalllaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60JIbllle JIBYX CEKYH/I — TO IPU HAJIUYUU KOMaHAbl “PaboTa” peryasatop
nepexoauT B pexxuM “PaboTta”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelteHo. Eciau mnposan
HanpsKeHUs JJIMJICA MeHee IBYX CeKyH/I, TO BbIXOJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIMYKMU KOMaH/bl “PaboTa” Ha gucmiee
MHAMLUPYETCS cooblieHre 06 ourMbke. B TakoM MoJIOKEHUU PeryJssiTop 3a6JOKMPOBAH M Ha
Harpy3ke HeT HanpsbkeHUs. YToObI ero pa36bJIOKMPOBaTh, HY>KHO MoAaTh KoMaHAy “Ctomn”, mocse
Yero peryJsiTop nepenjiet B pexxum “I'oToBHOCTB”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO 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

3.8 Bb160p QYHKIMI IPOrpaMMUPYEMOro 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.

3.9 Br160p crioco6a peryJMpoBaHus

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).

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

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

A UH

T3 13 13

PucyHok 3.3 BeixosHoe HanpsbkeHue NpU $pa3oBOM CIOCO6e peryIMpoBaHUs

10



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

JlocToMHCTBa MeToa:

A) noaxoAUT A/ aKTUBHOW U aKTUBHO-UHAYKTUBHOU HArpy3ok ( cos ¢ >0,2);

B) noAXoAUT A/ peryJiMpoBaHusl TeMIepaTypbl MaJOUHEPLIMOHHBIX HAarpy30K U YPOBHSA
SPKOCTHU CBeYEeHMUS JIaMIl HaKaJIMBaHUS;

B) nosBoJisieT yMEHBUIUTD NYCKOBbIE TOKH;

HepocraTku metopa:

A) BHOCUT rapMOHMYECKHE UCKAXKeHUS HaNPSXKeHUS CeTH;

B) noTtpeb6/ieHre peakTHBHON MOLHOCTH, IOHMXKEHUE COS (p CETH.

Pa6ouuii quks npu $a3zoBoM peryJMpoBaHUM NPeACTaBIeH 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 Pa6ouuii quk/a npu ¢pazoBoM MeTo/le peryJupoBaHUs

[Tocne momayu koMaHAbl “Pabota” B TedyeHHe BpeMeHM TIHyCK BbIXOJHOE HaINpshHKeHHE
IJIABHO YBEJIMYUBAETCS OT MHUHHUMAJILHOTO 3HauYeHUs1 Min /10 3aIaHHOTO YPOBHSA. ITOT Y4aCTOK
Ha3bIBAeTCd IJIAaBHbIM MyCcKOM. /lajsiee BBIXO/JHOE HAMpsi?)KeHHe U3MeHseTC B COOTBETCTBUH C
CUTHAJIOM 3aJlaHUsl B JUana3oHe MexJAy 3HaueHUssMH Min u Max, a 3aTeM mocJje HoAa4yu
koMaH/ibl “CTon”, BBIXOJHOE HANpPsSXKEHUE IJIABHO YMEHbILAETCSl B Te4YeHHe BpeMeHHU TBBIKJ 0
MHUHHMaJIbHOT'0 YPOBHSI( IIJIaBHOE BBIKJIIOUEHHE), I0CJIe YEero Harpy3Ka 06eCcTOYNBaeTCs.

3.10.1 [I1aBHBIX NYCK U MJIABHOE BBIKJIKYEHHEe

[IpuMeHeHHe (YHKLUUK MJAaBHOTO MyCKa W BbIKJKYEHUS TMO3BOJSAIT NpPeJoTBPAaTUTh
CKaYK{ HaNpsDKEHUs1 CeTH, 00yCI0BJEHHblE pPE3KUM HAaOpPOCOM U COPOCOM HArpysKH, a TaKKe
YMEHbIIUTD MYyCKOBbIe TOKU. BpeMeHa M1aBHOTr0 MyCcKa U BbIKJIOYEHUS 33[al0TCS B IpefesiaxX OT
0 o 25 cexyny c marom 0,1 cek nyTeM nporpammupoBaHus GyHkui F11 u F12 ( cM. nyHKT 7).
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3.10.2 Bri60p peryaupyeMoro BbIX0JIHOr0 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

Hanpsi:xenue, U Moi1HocTs, P

CUTHAJ
3aganus, | 10 | 20 | 30 {40 | 50 | 60 | 70 | 80 | 90 | 100 | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
%

UBbix,% | 10 | 20 | 30 |40 [ 50 | 60 | 70 | B0 | 90 | 100 | 31 |44 |54 |63 |71 |77 738995100

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

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

3.10.3 HM>KHUN ¥ BepXHUU 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).

3.10.4 PexX¥M orpaHvYeHuUd TOKa

Perysnatop MoxeT paboTaTb B peXUMe OrpaHHWYeHHUsl TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs aBTOMATH4YeCKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS I03BOJISIET
TOYHO OTpaHMWYMBaTb IyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHWHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS M TMeperpysku. PyHKUUs
BKJIIOYAEeTCA U OTKJIIOYAeTCsd NporpaMMUpoBaHueM ycTaBku F17, a BeJlM4uMHA MaKCMMaJIbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.10.5 PexxyM cTabuaM3alUU TOKA

PeryssiTop MoXeT pa6oTaTb B peXHUMe CTabUIM3alMM TOKa, B KOTOPOM CHCTeMa
yIpaBJieHHUs] aBTOMaTUYeCKH HM3MEHSIeT YINpaBJisiiolliee BO3JEWCTBHE HA THUPUCTOPbl TaKUM
006pa3oM, 4TOOBI MOAAEPKUBATb TOK HAarpy3KH Ha 3aJlaHHOM ypoBHe. TOYHOCTh CTa6UIM3ALUU
TOKa - 2% OT HOMHMHAJIBHOTO TOKa peryJisTopa, BpeMsl CTaOWJMU3AlUM TOKA NMPHU CKAYKe
CETEBOr0 HamNpsDKEHUsT WM HW3MeHeHWH Harpy3ku Ha 10 % - 2.3 cek. CurHan 3ajaHus
oToOpakaeTcsd B amIilepaX, Hampumep [3 = 27 A. OyHKIUA BK/IOYAETCd U OTKJIKYAETCSA
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nporpaMMHUpoBaHHWeM ycTaBku F17, a BeJMYMHAa MHUHUMa/JIbHOIO UM MaKCHMa/IbHOT'O TOKa
3apaetcs ycraBkaMmu F21 u F22( cM. nyHKT 7).

3.11 YcTaHOBKA CKOPOCTH OrpaHUYEHUS U CTAOUJIU3aLUU

B nmnpeo6pasoBaTesie HMeeTCI BO3MOXXHOCTb YCTAHOBKM CKOPOCTH  CTAaGUIM3ALMH(
OrpaHUYeHMsI) 3aJaHHbIX BeJWduH. Jlis 3toro umeercsa o¢yHkiua F18, koTopas moxeTt
NPUHUMATh 3HAUYEHHUS:

- 0 - MmeasieHHas. CKOpPOCTb CTAaOUJIM3ALMU MM OTPAaHUYEHHUsI MAaKCUMaJIbHO MeJJlIeHHas,
OpU 3TOM [IOCTHUraeTcsl HauboJibllasg TOYHOCTb CTabuau3alnyMu. TOYHOCTb CTaOUJIM3aLUU
HanpsPKeHUs1 UId Toka — 1% oT HOMHHAJILHOTO HANPSKEHUsI CETH, BpeMsl CTAaOUJIU3AlMU TIPU
CKayKe CeTeBOr0 HaNnpsbKeHUs UK Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpepgusasa. CkopoCTb CTaOMJIM3ALMU WJU OTpPaHUYEHUs] CpeJHsis, NMPU 3TOM
JIOCTHUTaeTCcsd CpeJHAST TOYHOCTh CTAOWJIM3AlMU. TOYHOCTh CTAOWJIM3ALMU HANpPsKeHUS WU
ToKa - 2-3% OT HOMHHAJIbHOT'O HAMPSXKEHUSI CeTH, BpeMsl CTabU/IM3aLUX IPU CKauyKe CeTeBOro
HanpsiKeHUs Wi Harpysku Ha 10% - 3.4 cek;

- 2 - 6picTpas. CKOPOCTb CTAOUIM3AIUM WM OTPAaHUYEHHUS ObICTpasl, MPU 3TOM TOYHOCTH
CTabuau3aluu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHUss Wiad Toka - 3-5% ot
HOMHWHAJIbHOTO HaNpshKeHUsl CeTH, BpeMsl CTAaOMJIM3alMU MPU CKayKe CeTeBOro HaIpsKeHMUs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasgd. CkopoCTb CTabWJIM3aLMU BbICOKAs MpPU OOJIbLUIOM OTKJIOHEHUHU
CTAaOUJIM3UPYEMOUM BeJUYHMHbI OT 3aZlaHHOM W OoJsiee MeJJieHHass MO Mepe MNPUOJIMKEHUS
CTAaOUJIM3UPYEMOUN BeJMYMHbI K 33ZlaHvio. Takod BUJ cTabUJIM3aLlUM MOXET OKa3aThCs
NOAXOJALLEN /I HeJIMHEMHOW Harpy3KH.

3.12 MeTo 1 IponycKa NepruoJioB

MouHOCTb, BblZiesisieMasi B Harpy3kKe, peryJiMupyeTcs 3a cieT U3MeHeHHUs1 YUCJia epruoioB
CEeTEeBOr0 HaMNpsKeHHs, B Te4YeHHEe KOTOPbIX OTKPbITbI THUPUCTOPbL. PopMa BBIXOJHOTO
HanpsiKeHUs NMpUBeJieHa Ha pUCyHKe 3.5

T
i

Linkn 1

PucyHok 3.5 BeixoZjHO€e HanpsiKeHUe MPU peryJiupoBaHUM METO/I0M MPOIYyCKa NePUo/ 0B

JlocToMHCTBa MeToAa:

A) He BHOCUT rapMOHUYECKHE UCKAKEHUS B CETh;

B) HeT moTpebJieHUs1 peaKTUBHOM MOLIHOCTH, cOS ¢ = 1 ( mpU aKTUBHOM XapakKTepe
HarpysKHu).

HepocraTku meToa:

A) He NOJXOAUT JJis peryJMpOBaHUsA TeMIepaTypbl MaJIOMHEPLUOHHBIX HAarpy3ok U
YPOBHS SIDKOCTH CBeYeHH S JIaMIl HaKa/IMBaHUS;

13



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

B) He pekoMeH1yeTCsl IPUMEHSTD /IS aKTUBHO-UHAYKTHUBHOU Harpy3KU;

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

[') mpu ompenesieHHbIX YCJIOBUAX B CETH BO3MOXKHO IMOsIBJIEHHE CyOrapMOHHYECKHUX
coCTaBJAKIIMX( YaCTOTbl KOTOPbIX MeHbIle 50 I'u).

[Ipy wHcnosb30BaHUM 3TOrO MeTOJA MOIIHOCTb, BbljessseMas B Harpyske, MHOpsMoO-
NpONOPLHOHAIbHA BeJIMYAHE CUTHA/IA 3aJ,aHUS.
Pabounii [UK/ peACcTaBJeH HUXKe Ha pUCyHKe 3.6:
A PBbix
100%

Max

Min

100% — — — — — — —
CwurHan 3agaHws

et

Komanga “"Pabota”

0 -

PucyHok 3.6 Pa6o4uii [UKJ IPU peryJMpoOBaHUUA METO/IOM IPOIyCKa NepUO/0B

[Tocne momayu KoMaHAbl “PaboTa” B TedyeHHe BCero TEXHOJIOTMYECKOTO IMKJIAa BbIXOJHas
MOILIHOCTb, BblZeJisieMasi B Harpy3ke, U3MeHsIeTCd B COOTBETCTBUM C CUTHAJIOM 3a/JjaHUs B
JAvalnasoHe MexJy 3HayeHudaMu Min u Max.

CurHan 3aZjlaHus oTobpakaeTcs Ha JUCIJIee B IpolieHTaX, HanpuMep P3=55%.

3.12.1 YcTaHOBKA BpeMeHHU LIMKJIA PeryJIMpOBaHUd
BpeMsa 1juk/ia peryJupoBaHUs MOKHO YCTaHOBUTb NpPOrpaMMHO B mpegesax oT 1 go 10
CEeKyH/JI myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. TyHKT 7)
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3.12.2 HuxxHYe ¥ BepXHUe IIpeJieibl PeryJIUPOBaHUSA

HuxHUM 1 BepxHUU mpejesbl peryJupoBaHUsA COOTBETCTBYIOT 3HaYeHUsAM Min u Max Ha
pucyHke pabodero nuksaa 3.6. 3ajaHUe 3HAYEHUW HIKHEr0 W BepXHEro ImpejesoB
peryJiMpoBaHUsl MNpPHA peryJUupoBaHUM MeETOJOM IPONyCKa MepUOJ0B OCYLeCTBJAETCA
nporpaMmMmupoBaHueM GyHkiui F27 u F28 ( cMm. nyHKT 7).

JlMcKpeTHOCTb peryiipoBaHus coctasisieT 0,5%.

3.13 Bbi60op THIA HArPY30K

PerynsiTop vMeeT BO3MOXXHOCTH BbIGOpA THUIA HAarpy3Kd — aKTUBHOW WJIM aKTUBHO-
MHAYKTUBHOU. BbI160D ocylecTBsieTc nporpaMMupoBaHueM ¢yHKUUK F8( cM. myHKT 7)

[Tpu BeiGOpe F8=1( akTUBHO-UHAYKTHBHAs Harpys3kKa):

- npu ¢paszoBoM cniocobe ynpasseHusi( F7=0) peryasaTop caBuraet MMNyJibChl yIpaBJeHUs
TUPUCTOPAMHU OTHOCUTEJbHO MOMEHTa I[epexoJa 4Yepe3 HOJIb CeTEeBOT0 HaNpshKeHUs
omnpeJieJIeHHbIM 06pa3oM, 4YTOObl ONTHUMU3UPOBATh PEryJUPOBOYHYIO XapPaKTEPUCTHUKY MO/
AKTUBHO-UHAYKTUBHYIO Harpy3ky. PeKoMeHJyeTcs yCTaHaBJUBAaThb 3TOT pPEXUM INpHU
NOJK/IIOYEHUU HAarpysku c koapduurueHToM MouiHocTy MeHee 0,8, Hanpumep TpaHcpopmaTop
Ha X0JIOCTOM XOJ1y, 3JIEKTPO/JIBUraTeH U T.I. EC/iM ’Ke Harpyska — akTUBHasl, HO O KJ/II0YeHa BO
BTOPHUYHYI0 OOMOTKY TpaHcpopmaTopa, TO yalle BCEro TaKyl Harpy3Ky MOXXHO OTHECTH K
YUCTO aKTUBHOM( cos ¢u >=0,9), mosToMy BbIGOP peKMMa aKTUBHO-UHAYKTUBHOM HAarpy3Ku He
TpebyeTcsl.

- Ipy peryaupoBaHuM mnponyckoM nepuogoB( F7=1) pexuM aKTHBHO-UHAYKTHUBHOHU
Harpy3kd peKOMeHJyeTCs YyCTAHABJWBATb B CJydyae TMOJKJKYEHHUS HArpy3ku dYepes
TpaHcdopmartop. B aToM ciayyae npu F8=1 perysnsiTop cHayasa MJIaBHO B TeUyeHHE CEKYH/[bl
yBeJIMYMBAeT HaMNpshKeHUe OT HyJs [0 MOJIHOIO CETEeBOro, Mmocje 4ero yxe COOCTBEHHO U
HAUUHAETCSd peryJupoBaHUE MPOIMYCKOM IMEPUOJOB. 3a CYeT IJIABHOTO CTapTa Y/AaeTcs
n36exxaTb 6POCKOB TOKAa HAMarHM4YMBaHUSA TpaHcPopMaTopa, BCIlJIECKA CETEBOT0 HaNpPsKeHHs,
cpabaTbhIBaHMS 3aLUTHI OT KOPOTKOI'O0 3aMbIKAaHHUSI.

3.14 3anuch B 1aMATh 3aBOJCKUX HACTPOEK.
Perynsatop umeet cneyuanbayo G¢yHkyuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH

KOTOpOfI 3HA4Y€HHUA PaBHOTI'O 1, Bce noJsib30BaTeJAbCKHE YCTAaHOBKHU CTHPAKOTCA, 4 Ha UX MECTO
3allUCbIBAKOTCA 3aBOJICKHME 3HAYEHHUA (l)YHKLlI/Iﬁ.

3.15 3amuThl
B peryJissiTope peairu30BaHbl CJIEYIOIINE BU/IbI 3aIIUT:

A) 3auiMTa OT KOPOTKOr0 3aMbIKaHUSI PETYJISTOpPA SIBJASETCS 3J€TPOHHOW 3JJIEeKTPOHHAs
3alluTa peajqu3yeTcsl MyTeM ObICTPON 06PabOTKM MUKPONPOLLECCOPOM CUTHaJIA, MOCTYNAOLIUX
OT JlaTyMKa ToKa. [Ipy npeBbllIeHNU MTHOBEHHOI'0 TOKA 3Ha4YeHUsd 3*|HOM NpoucXoAauT cHATHE
YyIPaBJAAOLMX HUMIyJbCOB C THUPUCTOPOB, @ Ha JMCIJIee OTOOpakaeTcsl COOTBETCTBYHOILee
COOOIIeHHE.

B) 3amura OT 1neperpy3kd THPUCTOPOB IMpeJiHA3HAuYeHa [  COXpaHEeHUs
paboTOCIOCOOHOCTH THUPUCTOPOB NpPU JJIMTENbHOM Ieperpyske TOKOM, IpeBbIIIAKLEM
HOMMHaA/JIbHOEe 3HauyeHHe TOKa perysasaTropa. MuKpomnpoueccop HenpepblBHO H3MepsieT TOK
Harpy3Ky U HaKallJIMBaeT 3HaYeHUe BpeMsA-TOKOBOI'O MHTerpajia U CpaBHUBAET ero C yCTaBKOH,
IpY NpeBbIIIEHUH KOTOPON CHUMAaeT UMIYJIbChbl yIPaBJeHUs ¢ TUPUCTOPOB U OToGpakaeT Ha
Juciiiee coobiuieHue. Paborta perysisgTopa 6J10KMpyeTcs Ha 3 MUHYThI, IOCJIe YET0 OH EPEXOJUT
pexxuM “I'oToBHOCTB” ecsiv moAaHa komaHzja “Cromn”.

[leperpy3o4yHas cnoco6HoCTb perysasaTopa: [ = 1,5 Inom - 10 cek, [ = 1,25 [Hom - 30 cek, [ =
1,1 InoMm - 60 cek. B ciyyae HecpabaTbiBaHUS 3JIEKTPOHHOM 3alUThI( 0 NPUYMHE BHYTPEHHEN
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HEUCNPABHOCTH WJIM COOe HAaCTPOeK) TUPHUCTOPbl 3aLUILAITCA OT Ieperpy3Ku TeNJOBbIM
pacuenuTeseM aBTOMaTU4YeCKOTo BbiKatodaTesas QF1.

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBbIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO ONpallMBaeTcl MUKpolpoleccopoM. [lpenenbHas
TeMnepaTtypa pasauatopa - 80 C. Ilocne cpabaTbiBaHMA 3alMThl paboTa peryasaTopa
6JI0OKMpyeTCcs [0 OXJaXJeHUs pajuaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BbIK/JIIOYAIOTCH
BEHTUJIATOPbl OXJAXKAEHUS U PEeryjasaTop nepexoauT pexuMm ‘[oToBHOCTB”, ecid mojaaHa
koMaHga “Cromn”.

[') KoHTposb NMOAKJIIOYEHUS HArpy3KM U TeCTUPOBaHHE THUPUCTOPOB Ha BHYTPEHHee
KOpPOTKOe 3aMblKaHHe OCYLIeCTBJSEeTCS CUCTeMOW ynpaBjeHHUs B pexrMe “['OTOBHOCTB”; B
pexxuMe “PaboTa” JaHHasA 3alMTa He aKTUBHA. 3allMTa MOXeT ObITh BK/IOYEHA UM OTKJII0YEHa
nyTeM nporpaMMupoBaHus GyHKUUU FO1( cM. nyHKT 7).

/1) KOHTpOJIb HaNpsKEHUs] CUJIOBOM CETH OCYLIeCTBJISETCA 3JEKTPOHHBIM CIIOCOOOM.
3auuTa cpabaTbIBaeT B C/Iydae OTCYTCTBUS MUTAIOLIEr0 HapSKeHUs.

2K) 3zamura oT BHyTpeHHed HeucnpaBHoOcTH “Owm5 HeT cBaA3u Mexay mnJatamu’
buKcHpyeTcs NPU OTCYTCTBUM OOMeHa JaHHBIMU MexJy MiaTaMu. [Ipy BOSHUKHOBEHHUU 3TOH
aBapuM YCTPOUCTBO He MOXKeT PYHKLMOHUPOBATh, TPeOYyeTCA PEMOHT.

3.16 HacTpouiku

B perysisiTope npeycMoTpeHa BO3MOXKHOCTb HACTPOMKU:

A) Jlna usMeHeHHe nopora cpabaTbIBaHHUS 3alIUThl OT KOPOTKOI'0 3aMbIKaHUsI B BepXHel
yactu matel 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. HW3HavyanbHO Ha
NpeANpUSATUH U3rOTOBUTEJIE YCTAHOBJIEH NMOPOT cpabaThIBaHHUS M0 aMIIUTY/ie 0KoJio 2,5-3*1H,
rAe [H - HOMUHa/IbHBIN TOK peryJ/stopa. B jileBoM BepXHEM YIJy 3TOU Ke MJIaThl UMEIOTCS /IBE
KOHTpoJibHble Toukd “K3”. HampsokeHue, u3MepeHHOe MeXAY 3THMHM TOYKaMH, [JOJDKHO
COOTBETCTBOBATh MOJIOXKEHHUIO J1-]5, 3aMKHYyTOMYy /PKaMIiepoM. JTO HaNpshKEHUEe OINpejiessieT
TOK cpabaTbiBaHUs 3aluThl o K3. BesinurnHa Toka cpabaTbiBaHUS NPSIMO-MPONOPLMOHAIBHO
HanpsbKeHU  3TOM  ycTaBKUA. [Ipy  Heo6XOAMMOCTH  yBEJWYUTb 4YYBCTBUTEJbHOCTH
cpabaTblBaHUS HYXXHO 3TO HampshkeHUWe YMEeHbIIUTb, [Js 3arpybJsieHuss - HaobopoT
HanpshkeHue yctaBky K3 yBesIMuuTh.

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

- ecqd pKaMIep CHAT, HU OJHO U3 MoJioKeHUW |1-]5 He 3aMKHyTO, TO 3aljUTa He
cpaboTaer;

- ObIBaeT cUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOIIEM TOKE,
M3MEpPEeHHOM KJiellaMH, MeHblleM yeM [H. JTO He 06s3aTe/JibHO TOBOPUT O HENpPaBUJbHOU
3aBOJICKOM HaCTpOMKe 3aljdThl, MOTOMY UTO 3aljdTa CpabaTbiBaeT MO aMILIUTYAHOMY(
MTHOBEHHOMY) 3HAa4€HUIO TOKa, a He JieWCTBYOILeMy. JTO Yalle TOBOPUT O TOM, UTO BEJHKO
aMIIMTYAHOe 3HayeHUe Toka( nuk-dakTop). [lonbiTKa 3arpyobUTh UM MOJHOCTbIO OTK/IIOYHUTD
3amuTy oT K3 MoXeT mpuUBeCTH K BbIXOAY THUPUCTOPOB M3 CTPOSl — BeJb OHHU JIOMYCKAKOT
HEKOTOpOe TIpeJie/ibHOe 3HayeHWe MTHOBEHHOrO0 TOKa, a 3aBOJCKas HacTpoMKa Kak pas
npejycMaTpUBaeT cpabaTblBaHUE 3alUTHI /IS HENPEBbIIIEHUS 3TOTO Npe/ebHO-A0NyCTUMOTO
3HaueHUs. B aToM c/iyyae U3roToBUTE/Ib UMeEET MpPaBO OTKa3aTh B GeCIJIaTHOM rapaHTUHHOM
00CTY>KUBaHUU.

b) [lokasaHus JaTyMKa ToKa. B ciydae, ecaim TOk, U3MepeHHbIH GaKTUYeCKH, PACXOJUTCS €
JIAaHHBIMH, OTOOPA’KAEMBIMU Ha JIUCILJIEE, MOXKHO MTPOU3BECTH UX MOACTPOUKY. [l MOACTPOUKU
cayxkut ¢ynkyusa F102 "kl ¢aza”. [lokasaHuss Toka Ha [JUCIJIee H3MEHSIIOTCA MPSIMO-
IIPONOPLIMOHAIBHO U3MEHEHMUIO 3TOr0 Ko3dduimeHTa.
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[IpyHKUMas pelieHUe 0 MOACTPOMKe MMOKAa3aHUM TOKa, cleflyeT UMeThb B BUAY Cefylolive
dakTopshI:

- JATYMKA TOKAa MMeKT HEeKOTOPYK HA4YaJbHYI0 30HY HEYyBCTBUTEJIBHOCTH W
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaToOpa, OKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHbI WJIM BOOOIle HyJeBbIMH, HO 3TO He TOBOPUT O
HEUCIIPABHOCTH WJIM HEBEPHOM HACTPOMKe; IPY YBEJIMYEHUH TOKA, I0KAa3aHUA BXOAAT B HOPMY;

- U1 HW3MepeHHWd TOKa HYXXHO HCIOJIb30BaThb KJjellyd, CIOCOOHble UW3MepATh
CpeiHeKBaJ[paTUUHOe 3HaYyeHHe ToKa. Ha Takux kJjemax goJnkHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaThUuHoe 3HaueHue). Kiemu, He wusMmepsoumue TRUE RMS, MoxHO
MCII0JIb30BAaTh TOJIbKO IPU CUHYCOWJAJbHOM TOKe, a IPU HECHUHYCOMJAJIBbHOM TOKe TaKHue
KJIelM MOTYT JAaTb NOTpelHoCTb U3MepeHus A0 50%. PekomeHAayeTcs MCNOJb30BaTh KJ/eLix
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM AATYMKOB TOKA ONTUMAJIbHO NIPOMU3BOJUTH IIPHU TOKE paBHOM 60-
80% OoT HOMHHA/ILHOTI'O TOKA PeryJsaTopa;

- OTKJIOHEHMEe N0Ka3aHUU OT JAeWCTBUTENbHBIX 60siee ueM Ha 10-15%, BeposiTHO, TOBOPUT
0 HaJINYUM BHYTPEHHUX NOBPEX/JeHUH, BO3MOXXHO, TpebyeTCs peMOHT;

- HeBepHas HACTpPOMKa MOXeT NPUBECTH K HEKOPPEKTHOMY CpabaThbIBaHUIO 3alIUT OT
neperpyskd WJIM KOPOTKOTO 3aMblKaHUA - JMO60 CIMIIKOM 4YacToe M HeoOOCHOBaHHOE
cpabaTbiBaHMe J1M60 HA060POT OTCYTCTBUE WJIM CIMUILIKOM MeJiIeHHOe cpabaTbiBaHUs. B ciayvae
BbIXOZIJa H3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEJbHOM HAaCTPOWKHU
noTpebuTeseM, HW3roTOBHUTEJ]b MMeeT IMpaBO OTKa3aTb B 0eClJIAaTHOM TapaHTUHHOM
006CTY>KMBaHUHU.

[Ipy npoBeseHHMM omnepauud NOACTPOMKM IOKa3aHUW Ha JHUCIJIee PEeKOMeHAyeTcs
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~@”
NaHeJIM yIpaBJeHHUs.

3.17 YupagJsieHue 1o udtepdeiicy RS-485 no npotokosy ModBus RTU

PerynsTop npeAycMaTpuBaeT YCTAaHOBKY MJaThl ¢ UHTepdekicom RS-485. [To yMosiyaHUio
3Ta mJjiaTa He UJeT B KOMILJIEKTe MOoCTaBKU. Ee He06X0UMOCTh HYKHO yYKa3blBaTb MpPHU 3aKase.
Eciv npu mnepBoHaua/lbHOM MOCTaBKe IJaTa He Oblla 3aKas3aH, TO €€ MOXHO [JOKYNHUTb
OTZIeJIbHO.

Jns ynpassieHus no untepdeiicy RS-485 Heob6xoumo:

A) YcTaHOBUTDb 3HaYEHHUeE aJipeca YCTPorcTBa B MHGOPMAIMOHHOM ceTH pyHKLMel FI9;

B) YcTaHOBUTB 3HaUYeHHe CKOPOCTH Nlepefiady JaHHbIX pyHkuueit F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSATh 3HaYeHHUE 33/]al0Lero
CMTHajJia Mo WHTepdelicy HeoOXOJUMO YCTAaHOBUTh 3HadeHuss oOyHkuu F1=2 u F2=6
COOTBETCTBEHHO( cM. IyHKT 7). boJsiee nofpo6bHas AokyMeHTanus o miaate RS-485 u perucrpax
ModBus BbL10XK€eHa Ha caliTe IPOU3BOAUTEIA.

3.18 Ucnosib30BaHKE KHONKYU “ABapUHHOE OTKJIKOYeHUE”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HaNpsDKeHHe C HarPy3KH B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yrpo30¥ KM3HHU [lepCoHaJ/Ia UM op4Yer UMyL1eCcTBa.

KHomnka uMeeT PpuKcaluio CBOEro MoJoXKeHHs .

B MozesiiX TUPUCTOPHBIX PEryJATOPOB C HOMUHa/JIbHBIM TOKOM 40 1 80 A npu HakaTUHU
3TOM KHOIIKM pa3pblBaeTCs Liellb BCIIOMOTaTeJbHOTO MUTAHMS, IPU 3TOM IJIaThbl yIpaBJIeHUS
06eCTOUYMBAIOTCS ¥ UMIYJIbChI yIIPaBJAE€HHS Ha TUPUCTOPHI He NMOAAI0TCS.
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[ Mozesield ¢ HOMUHAIbHBIM TOKOM OT 125 A U Bblllle IPU HaXKaTHUU KHOIKU MOAAETCS
HanpsPKeHWe Ha MeXaHU3M He3aBUCUMOTrO paclenuTesss CHUJIOBOrO aBTOMaTa, KOTOPBIM
OTKJII0YAETCS U 00eCTOYMBaAET HAarpysKy.

3.19 Ucnonb3oBanue [U/I-peryngaropa

Jl/1g1 ynipaBJleHUs] TUPUCTOPHBIM peryasaTopoM oT [IW/l-peryasiTopa Heo6X0AUMO BbIGpATh
curHaJs ynpaJieHus 4..20 MA, a1 yero npucBouTh QyHK MU F2 3HaueHue 4.

BHyTpu mkada npousBesieHO YaCTUYHOE pACK/IYeHHe lielledl NUTaHWA U yNpaBJeHUs
[IU/I-perynaTopa corjacHO cxeMe, IpUBEJEeHHOM B NpuJoxeHUU b. JlaTyuk TemnepaTypsl U
nenu curHaiausauuu [IHW/l-peryasiTopa noTpebrTesb pacK/aryaeT CaMOCTOSITENbHO COTJIACHO
PYKOBOJCTBY I10 3KCILJIyaTalliHi, KOTOpO€e BXOAUT B KOMIJIEKT IIOCTaBKH.

4. Tpe6oBaHMs 6€30NACHOCTH.

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

4.2 Jlna paboThl perysasaTopa HCIOJIb3yeTCAd ONacHoe [Jif »KU3HU HanpsbkeHue. [lpu
YyCTaHOBKe peryJ/iiTopa Ha 00'beKTe, a TaKXKe NPU yCTPAaHEHUU HEUCIIPAaBHOCTEN U TEXHUYECKOM
00CJ1y>KMBaHUM HEOOX0AUMO OTKJ/IYUTD PETYJATOP U NOJAKJII04YaeMble yCTPOKUCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZlaHve BJIaTM HA KOHTAKThbl KJIEMMHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeljaeTcsa MCNOJIb30BaHUE PEry/sATOpa B arpeCcCUBHBIX Cpejax C COZep)KaHHWeM B
atMocdepe KUCJOT, 1iesI04el, Maces U T. II.

4.4 TlopxkarodeHUe, peryJMpoBKa U TexXHUYeCKOe OOCIyKHBaHHe peryssTopa AOJDKHBI
IPOU3BOJUTHCH TOJIbKO KBaJMPULHUPOBAHHBIMHU CIelUMaJUMCTaM{, M3YYUBIIMMH HacTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

4.5 Ilpu sKcmayaTalud U TeXHUYECKOM OOCHYyKMBAaHUU HE00X0JAHMMO CO06J0/jaTh
Tpe6oBaHUs «[IpaBuUJ TeXHHYECKOW B3KCIJIyaTallUd 3JIeKTPOYCTAHOBOK MNOTpebuTeseil» Hu
«[IpaBUJ TEXHUKH 6€30MACHOCTHU MPU IKCILJIyaTAlUH 3JIEKTPOYCTAHOBOK MOTPEOUTEEM».

4.6 Jlns 3a1lUThI 00CIYKMBAIOILET0 IIepCoHasIa PeryasaTop J0J/KeH ObITh 3a3eMJIEeH.

4.7 PeryiiTop He MOXeT ObITh MCIOJIb30BaH KaK pa3’beJUHUTE/Ib LIeNU WU U30JIMpYlollee
YCTPOUCTBO.

4.8 Ecnu ciaydaillHas MmoJilaya HalpsiPKeHUWe Ha HarpysKy MpeJCcTaBJsieT ONAaCHOCTb JJs
nepcoHasa Wik 060PY/I0BaHUS, TO PETYJASTOP HEOOXOJUMO MOAK/IYATh Yepe3 NMpepbiBaTellb,
HanpuMep, KOHTAKTOP, YIIpaBJsieMblid BHEILIHEN CUCTEMOM 6€301aCHOCTH.

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

4.10 PaboTra peryJssTopa CONpPOBOXKJAETCS BbljeseHHeM Temsa. [/ mpeaoTBpalleHUs

neperpeBa, BbIX0/la U3 CTPOs U NpeoTBpalleHHs 0XKapa He06X0AMMO:
A) ycTaHaBJIMBATh PETYJISATOP HA HETOPIOYYI0 TIOBEPXHOCTD;
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B) HeponycTUMO ycTaHaBJIUBAaTh PETyJATOP B MJIOXO BEHTUJIMPYEMBIX MeCTaxX U MecTax C
BBICOKOU TeMIlepaTypoOr OKpPYKarollel cpesibl;

B) npu yctaHOBKe HE06X0AUMO obecreynTh He MeHee 100 MM cBO6GOZHOTO MPOCTPAHCTBA
10 IepUMeTPY peryJsTopa.

5. MoHTax Ha 00'bEKTeE.
5.1 CieayeT yCTaHOBUTD PEryJsATOP HA IUTATHOE MECTO Y Ha/leXKHO 3aKPENUTD €ro.
5.2 3a3eMJIUTBb PEryJsATOP B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.

5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3HW, IPe/lHAa3HAYEHHbIE COeJMHEHUS C MUTAIIIEN CEThIO,
Harpy3KoM, yCTPOUCTBAMHU yIpaBJIEHHUS.

5.3 CeyeHue CUIOBBIX IPOBO/OB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyeT BBINNOJIHATbL BHUTBIMH IdpaMH
IIpoBOJOB C€4YeHHueM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhpaBJARMUM KJIEMMaM JId KaXJ0ro CMraaja oOTaeJibHO.

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUTb HX HaZAeXHbIH KOHTAKT C
KJIEMMHUKOM peryJsiTopa, JJis 4Yero PeKOMeHJyeTcd WX KOHIbl THIATeJbHO 3aYUCTUTh U
06JIyIUTb UJIM ONPECcCOBATh B CTAaHTAPTHbIe HAKOHEYHUKH, THJIb3bI, KJIeMMbI. [lo/icoejuHeHHe
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He pomnyckaeTcsl Npok/aajKa JHUHUN YNPaBJSAKIIUX CHTHAJOB B OJHOM JXTyTe C
CUJIOBBIMU MTPOBO/IaMHU, CO3J]AK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE IOMEXH.

5.5 TIlogkaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MPOU3BOJUTCA IO CXeMaM,
npuBeseHHbIM B [IpusioxkeHuu A.

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

6. IlepBoe BK/IIOUEHME.

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

A) mpousBecTH MNOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, NIpU 3TOM B
KayeCcTBe TeCTOBOW Harpy3kKd peKOMeHJAyeTCd NMOAKJIYHUTH JIaMIly HaKaJMBAaHUA MOLIHOCTBIO
100-150 Br.

be3 mnojk/II04YeHHOW Harpy3kd HEeBO3MOXXHO CcJesaTb BbIBOJ, O MPaBUJbHOW WJIH
HelpaBUJIbHOW paboTe peryJsTopa.

B)ybenuTbcad B NPaBUJIBHOCTU MOJKJIIOYEHHUS BHEIIHUX Lielled MUTaHUSA U yIpaBJeHUs,
3a3eMJIeHUA, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUSA Ha BBIXO/I€;

B) mnojaTh Hamnps»keHWe Ha PeryJsTop, NPy 3TOM BCe CBETOJMO/bl Ha NlepeJHel NaHeau
mkada 0/KHBI KPaTKOBPEMEHHO 3aropeThCsd M NMOracHyTh, Ha AUcCIee B TedeHUe 10 cekyH[
Jl0/KHA 0TOGpasUThbCA HAANWCh TeKylled MOJesd pery/sTopa U BKJKOYAKTCA BEHTH/IATOPHI
oxJaxkaeHus. [lasee Ha Aucnee 0TOOpPAa3sUTbhCS HaANuch ‘T'OTOBHOCTB” M TeKylllee 3HaYeHHE
CUrHaJjia 3ajaHusi( HampspKeHUs WM MoluHocTH, HanpuMmep Us3=57%, ). 3To o3HadaeT, 4YTO
perysiiTop roToB K paboTe ¥ NIpOrpaMMHUPOBaHUIO.
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6.2 Ilo yMoJsiuaHMIO, pEryJsAITOp HMeeT HaCTPOMKU: IMojavya KomaHJbl “Pabora”
OCYIeCTBJISIETCSI MECTHO TyMOJIEpOM C JINI|eBOM NaHeJIM, BbIXOJHOE HaNpPs)KeHHe peryJupyeTcs
$a30BbIM METOJ0OM, CHUTHa/I 33/laHUSl TOJAeTCS BCTPOEHHBIM IepeMEHHbIM pPe3UCTOPOM.
[lepeBenuTe TyMm6sep “Pabora” B moJsiokeHHe “Bka” W NpOKpyTUTE pPYydKy IepeMeHHOTro
pe3ucTtopa OT OJHOr0 KpaWHero IMOJIOXKeHUs [0 Jpyroro. Y6ejuTecb HpU 3TOM, UYTO Ha
NOJK/JIIOYEeHHONW Harpy3ke( JlaMnax HaKaJIMBAaHHWs) W3MeHsIeTCsl HanpshKeHWe B Ipejesax OT
HYJIS1 10 TIOJIHOTO CETEBOrO.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

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

F1 cnocob ynip.

[ToBTOpHOE HaxkaTHe KHONKU “[Iporp” mpuBeeT K BO3BpaTy B peKUM “'0OTOBHOCTD”

7.2 Bo160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMme “IIporpaMMupoBaHue”0CyIIeCTBISETCS Nepexo] OT
OZJHOM HAaCTPOUKHU K JPYTOM.

7.3 [IpocMOTp ¥ U3MeHeHHe 3HaYeHUsI QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXKMUTe KHONKY “@®”, npy 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOpa3UTCs
TeKyllee 3HaueHue QYHKIUH, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

M3mMeHUTb 3HaueHUe QYHKIIMU MOKHO, HaXKMMasi KHONKU “>" 1 “<”.

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOe 3HAueHUEe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucCliee KPAaTKOBPEMEHHO OTOOpa3vTCsd HaJMHUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUsT QYHKIMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MOKHBIM
HaBUTraLus N0 QyHKIUAM.

Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“IIporp.” TekCT BO BTOPO# CTPOKe MHJUKATOpPa UCUYe3HET, a 3HayeHHe QYHKIMK He COXPAHUTCS,
B UeM JIerko y6eAuThCs, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLUHU, [IJIs Yero ONsATb HY>KHO
HaXKaTb KHOMKY “@”.
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7.4 OYyHKIUMU U UX 3HAYEHMUSL.
[IporpamMmupyeMble QYHKIIMU peryJiATopa lepedyuc/ieHsl B Tabaune 7.1.

®yH- | Haanuce Ha OnucaHue
KA HHAUKATOpe
dyukuuu F1-F8 ABaAI0TCA 001UMHM AJ11 BCeX PeXXMMOB
OmnpegnenisieT crnoco6 ymnpaBJeHUs: KoMaHJa “Pa6ora” 1mojaeTcd MeCTHO HJIH
JUCTAHITUOHHO
3HaueHUe Hagnuceh [TosicHeHue
F1 Cr0co6 ymp. 0 TyMBaep KoMmaHpa "FaGOTa””HOAaeTCH nepelio,qotfl PYKOSITKH
TyMO6Jepa “PaboTa” B mosiokeHue “Bia
KoMmana “Pa6oTra” mojjaeTcs myTeM 3aMbIKaHHUs KJIEMM
1 JYCTAHIMOHHO o
6 1 7 KJIeMMHOU KoJ10/iK{ X1 mJaThl yripaBJieHUs
2 modbus KoMmanjia “PaboTa” nojaetcs no untepodeiicy RS-485
OnpejiesisieT CUTHAJ yIpaBJIeHUsI BBIXOJAHBIM HaNpsKeHUEM
3HavyeHue Hagnucoh IlosicHeHue
CurHas 3ajaHUs] U3MEHSAETCS HAXKaTHeM KHOMOK “>" U
0 KHOIIKU = ‘n
HaxkaTue “>” yBesIMYMBaAeT BbIXO/[HOE HATIPSXKEHUE
HaxkaTue “<” yMeHbIlIaeT BbIXOJHOE HANPsXKEHHE
CurHan 3aJjlaHusi HW3MEHSIETCS MOBOPOTOM PYYKH
nepeMeHHOr0 Pe3uCTOopa, pa3MelleHHOro Ha JIMIEBOU

1 BCTP.PE3UCTOP | MaHEJHU. [TosiokeHUE “Mun” COOTBETCTBYET

F2 CUTHaJ yIp. MHHMMaJIbHOM BeJIMYMHE 3a/laHud, NoJioKeHue “Makc”
- MaKCHMaJIbHOH BeJIMUMHE 33/JaHHUSL.
CurHas 3a/laHus NMOJIaeTCs BHEUIHUM HanpspkeHueM 0-

2 0.10B

10 B
3 0.20 MA CurHaJ 3ailaHud noJilaeTcss TOKOM ynpasJjeHus 0-20 MA
4 4..20 MA CurHaJi 3a/laHus 0JlaeTCsd TOKOM ynpaBJieHus 4-20 MA
CurHan 3aZj@aHUsl MOJAeTCS BHEIIHUM MepeMEeHHbIM
5 pHett. Pe3uCcToOpoOM. PekomeHyeMoe 3HaYeHue
pe3ucTop
CONpOoTUBJIeHHUS 3TOro peaucropa 1..10 kOm
6 modbus CurHaJsi 3a/ilaHus1 noJlaetcs no uHtepdeiicy RS-485
OnpenensieT NOBeJeHUE PETYJISITOPA MOC/e MPOMNAXKU HAMPSHKEHUSI CUJIOBOW CETH WJIU
BCIIOMOTaTeJIbHOTO HaNpsKeHUs B pexkuMe “PadoTa”
3HaueHUe Hapnucek [TosicHeHue
Ecnu mpoBan HanpspkeHUs JIMJIC MeHee 2 CeK —
BBIXOJIHOE HamNpsPKEHWE CKAuYKOM BO3BpallaeTcs Ha

0 BKJIDYEHO MpEeXHHUH YPOBEHb.

Ecnu mpoBasn HampsbkeHUs Jauicd GoJsiee 2 Cek -

F3 aBT.BKJI. MPOUCXO/JIUT AaBTOMAaTHYECKOE MOBTOPHOE BKJIIOUYEHHUE.
Ecnu mpoBan HanpspkeHUs [JJIdJIc MeHee 2 CeK —
BBIXOJJHOE HaNpsKEHWE CKAuYKOM BO3BpallaeTcs Ha
MPEeXHUH YPOBEHb.

1 oTkJoyeHo | Eciu mpoBasn HanpsikeHWs JJdicsd Gojee 2 CeK -
aBTOMAaTHUYECKUH I[epe3anycKk He MNPOUCXOAUT; YTOObI
nepedT B pexxuM “PaboTa” HY)KHO NOAATb KOMaHAY
“Cton”, mocJjie 4ero noJlaTb BHOBb KoMaHAy “Pa6oTta”

OnpejenisieT ycaoBYe cpabaTbiBaHus 1-ro mporpaMMHUpPyeMoro peJie
3HaueHHe Hapnucek [TosicHeHue
F4 1-e pesie 0 OTKJIlOYeHO | Pejie HEaKTHBHO BO BCEX peXKUMax paboThl
CUTHaJ CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEPEXOIE B PEKUM
1 “ »
'OTOB ['0TOBHOCTB
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2 CUTHaJ CpabaTbIBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT MIPU NepexXo/ie B PEKUM
ABAPHUA “ABapwus”
OnpegensieT yca0BHe cpabaThIBaHUs 2-TO IPOrPAMMHUPYEMOTO peJie
3HaueHUe Hapnucek [TosicHeHue
0 OTKJIIOYeHO | Pesie HeakTHMBHO BO BCeX peKMMax paboThl
1 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
F5 2-e pesne I'OTOB “ToToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEPEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHaJ CpabaTbIBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
ABAPHUA “ABapwus”
OnpefensieT yca0oBHe cpabaTbIiBaHUs 3-r0 MIPOrPaMMHUPYEMOTO peJie
3HavyeHue Hapnuce [TosicHeHue
0 OTKJIIOYeHO | Pesle HeakTMBHO BO BCeX peKMMax paboThl
1 CUTHAJ CpabaTbIBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
F6 3-e pesne I'OTOB “ToToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT NMPU NEPEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbIBaHUE peJie IPOUCXOJUT IPU NepexXo/ie B PEXKUM
ABAPHUA “ABapus”
OnpepenisieT MeTO/ peryJIMpPOBaHUs BbIXOJHOT0 HANPAKEHUS
3HavyeHue Hapnuce [TosicHeHue
F7 METOJ, per. > >
0 ¢$a3oBbIi ®a30BbIY MeTO/] pEryJIMpPOBaHUs
1 np.nepuoj; | MeToj peryjiipoBaHus NPONMYCKOM NEPUOJOB
3ajlaeTcs XapaKTep Harpy3Ky — aKTUBHAsl UJIM aKTUBHO-UHAYKTHUBHAs.
3HavyeHue Hapgnuce [TosicHeHue
0 aKTHUBHas AxTuBHas Harpyska( cos ¢u >0,9)
F8 Harpyaka 1 aKTUBHO-UH/. | aKTUBHO-UHAYKTUBHas. PeKoMeHJyeTcs HCNOJIb30BaTh
JU1s1 Harpysku ¢ cos ¢u<0,8 nmpu ¢a3oBoM yrpaBaeHUHU(
F7=0) w panaa Harpy3sky, I[OAKJIYEHHOHW depe3
TpaHcpopmaTop, mpH yIpaBJeHUW MNPOMYCKOM
nepuojioB( F7=1)
®yuknuu F11-F22 neiicTBYOT pu ¢pa3zoBoM MmeToje peryaupoBanus( ¢yukuusa F7=0)
F11 IABH. VK BpeMs mMaBHOTO BbIXOJA HaNpPsDKEHUs HA 33laHHBIA ypoBeHb. /[Mana3oH 3HauYeHUU
-1y dyuknuu ot 0 1o 25 cek c marom 0,1 cek
F12 | [I4BH. BB BpeMs M/JIaBHOrO CHWKEHHS HANpsSHKeHHWS [0 MUHUMaJbHOTO 3HaveHHUd. /luama3oH
' " | 3HaueHu#t dyHkuuu ot 0 0 25 cek c miarom 0,1 cek
OnpenesisieT 3aKOH U3MEHEHHUS BbIXOJHbBIX HANPSXKEHUSI U MOIIHOCTU B 3aBUCHMOCTHU
OT YNpaBJSALIEro cUrHaja(mpyu ycJa0BUH, UTO HANpsDKEHUE CEeTH CHHYCOWJAAJIBHO, a
Harpyska JIMHeiHa)
3HaueHHe Hagnuchb [TosicHeHue
F14 | per.BesnynHa
0 U Bbixo/lHOe HampspKeHWE MpPsIMO NPONOPIUOHANBHO
CUTHaJy ynpaBJieHusi
1 p BrixoHas MOIHOCTb NPAMO NPONOPLHUOHAJBHO CUTHALY
yIpaBJeHUs
F15 | mmxmmpenen MuHuMabHOE 3HaueHHe CUTrHasa 3ajaHus B %. /luanasoH 3HayeHUd QyHKuuu ot 0%
P J10 100%, Ho He 6oJiee 3HaueHus ¢yHkuuu F16. luckpetHocts 0,1%
F16 | Bepx. mpesen MaxkcuMasibHOe 3HaueHue CUrHaja 3afaHuda B %. [luanasoH 3HayeHU ¢yHKUuU oT 0%
px.1p J10 100%, Ho He MeHee 3Ha4YeHus yHkunu F15. luckpetrHoctb 0,1%
YnpaByiieHMe TOKOM Harpy3kd. @PyHKIUSA BKJIKYAET WM OTKJIKYAEeT PEeXUM
F17 pexum OrpaHUYeHHs TOKA WM CTabUIM3alUU TOKa.

3HaquHe|

Hapgnucek

[TogcHenue
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0 OTKIL PexXMMbl OrpaHUYeHUs] WM CTaOWUJM3AIMM  TOKa
OTKJIIOYEHBI

1 orpaHuyeHue | BkJIloUeH peXUM OrpaHUYeHHUs TOKa

2 cTabuin3anus | BKidyeH peXXUM CTaOU/IM3alMU TOKA

qDYHKL[I/IH onpeaesadeT CKOpoCTb M TOYHOCTb CTa6I/IJ'II/I3aI_[I/II/I HJIKN OTPaHHUYEHUA

0 MepsieHHas | MepsieHHasi cTabu/aM3anus, BbICOKas TOYHOCTh
F18 | cra6wmsanus 1 cpefHsas CpefHsad cTabuIM3anys, CpeiHsis TOYHOCTD
2 6bIcTpas BricTpas cTabuausalusi, HU3Kasi TOYHOCTh
3 r6Kas BeicTpasgs mnpu 6GO/JBLIMX OTKJIOHEHHUAX OT YCTaBKH,
MeJiJIeHHas IPY MaJIbIX OTKJIOHEHUAX
F21 u. ipegen | OnpefensieT MUHMMaJ/IbHOe 3HaUeHUe TOKA B HarpyskKe B peXHMe CTabUIu3al UM TOKa.
3HaueHue QYHKIMY HE MOXET NPEBbICUTh 3HaYeHHe pyHKIuu F22
OnpefensieT MakCMMaJlbHOe 3HaYeHHe TOKa B Harpyske B pe;KMMe OTpaHHYeHUsI TOKa
F22 B. ipege | WM CTAabUJIM3aLMMU TOKA. 3HaYyeHHe QYHKIUHU He MOKeT NPeBbICUTb HOMHHAJIbHBIH

TOK PEryJisiTOpa U HE MOXKET ObITh MeHbllle 3HaYeHus1 QyHKIuu F21

dyuknuu F26-F28 neiicTBYIOT Ipu peryJiMpoBaHuA MeTOJ0M nponycka nepuogoB( pynknusa F7=1)

OnpepensieT BpeMsi OAHOTO LUKJIA PeTyJIMpoBaHus. /luana3oH 3HaueHUH GYHKLUU OT 1

k26 HHICL per. 10 10 cek c marom 1 cek
F27 | mmxunpegen MuHuMasbHOE 3Ha4eHHe CUTHasla 3aAaHus B %. /luanasoH 3HayeHUH GyHKUUU oT 0%
' 710 100%, Ho He 6oJiee 3HaueHus ¢yHkuuu F28. luckpetHocTsb 0,5%
MakcuMasibHOe 3HaueHHe cUrHaJjia 3aJaHusa B %. /luana3oH 3HayeHud yHKLUM oT 0%
F28 Bepx.npeje
J10 100%, Ho He MeHee 3HaueHus yHkiuu F27. luckpetrHocts 0,5%
OyHKIMA BKJIIOYAaeT WJIM OTKJIK4YaeT TEeCTUPOBaHME Ha HaJW4ue Harpyskud U
BHYTpEeHHee KOPOTKOe 3aMblKaHHe TUPUCTOPOB
Fo1 KOHTPOJIb 3HayeHue Hapnuce [losicHeHUe
Harp.
0 BKJIIOYEHA 3amyTa BKJKYeHa
1 OTKJIIOYeHa | 3alluTa OTKJ/IKYeHa
3anuck B IaMATh 3aBOJCKUX HAacTpoeK( 3Ha4eHHUH 10 YMOJIYaHUIO)
3HavyeHue Hagnuch ITosicHeHue
0 HeT 3HaueHUs Bcex NpOrpaMMUpyeMbiXx GYHKIUA He
U3MeHsIeTcs
Bce nporpaMMHUpyeMble byHKIIMU NPUHUMAKT
3aBO/ICKHe 3HaYeHUd. ITH 3HaYeHUs PaBHbI:
OyHKIUS 3aBojckoe OyHKIUsS 3aBojckoe
3Ha4YeHue 3Ha4YeHue
FO 0 F15 0%
F98 | 3aBoa. HacTp. F1 0 F16 100%
F2 1 F17 1
1 Ja F3 0 F18 1
F4 1 F22 IlHOM
F5 2 F26 5 cek
F6 3 F27 0%
F7 0 F28 100%
F10 0 F91 0
F11 3 cek F98 0
F12 1,5 cek F99 1
F14 0 F100 3
F99 | RS-485 ajgpec OnpepesisieT aJipec ycTporcTBa B ceTH RS-485, 3Hayenus ot 0 10 247
OnpejfensieT CKOPOCThb epeiauu JaHHbIX M0 ceTH RS-485
3HaueHUe Hagnuchb
F100 | RS-485 ckop 0 1200 6ur/c
1 2400 6uT/c
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2 4800 6uT/c

3 9600 6uT/C

4 19200 6uTt/c

5 28800 6uT/cC

6 38400 6uT/cC

7 57600 6uT/c

8 76800 6uT/C

9 115200 6uTt/c

F102 kI ¢paza Onpenensier k03GPUIIMEHT MepeAayd MO TOKYy MeXJy H3MepeHHbIM 3HaueHUeM

CUTHa/Ja C JAaTYMKa TOKa M IOKas3aHWAMM TOKa Ha Jucilee. Ha npepnpusaTtuu
M3roTOBUTEJIe 0ObIYHO BbICTaBJIEHO 3HaYeHUe 6n3koe K 1,00. /luana3oH 3Ha4eHUH OT
0 mo 2,50

8. Ucnioib3oBaHMe BcTpoeHHoro [IU/l-peryasTopa

Jna ucnosb3oBaHusa BcTpoeHHoro [IHW/l-perysnsaropa fJis pery/JimpoBaHUs TeMIepaTyphl
06beKTa He0O6XOAMMO BbIOpATb CUTrHaJ ynpasjieHHs 4.20 MA, JJid 4yero Hy»KHO yYCTaHOBUTb
3HayeHue ¢yHkUMU F2, paBHoe 4. B 3ToM ciydae aHanoroBbldl BbixoAHOW curHaa [THU/-
peryJiATopa CTaHeT yInpaBJIAThb BBIXOAHBIM HanpskeHrneM TPM.

Takxe Heo6x0aUMO MpoU3BeCTU KoHUrypupoBaHue [IN/[-peryisiTopa B COOTBETCTBUMU C
IpUJIaraeMo TeXHU4eCKOW JJOKyYMeHTaLueH.

9. UHAMKanua JaHHBIX Ha JUCILIEee
B Ta6usiuie 9.1 npuBeieHbl 0TOOPaXkaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PEXXKHUMOB.

Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesnuuHa 3ajaroujero curHaja, Hamnpumep, Usz=25%,

P3=45%, I3 = 66 A.

1-a crpoka Ko ¢yHKIMM U ee cOKpallleHHOe Ha3BaHHe, HallpUMep,
[IporpammupoBaHnue | F2 - curnan ymp.

2-51 CTpOKa 3Ha4YeHHe PYHKLMU U KpaTKoe NOosiICHEHUe

1-g cTpoka BesimumHa 3a/jal011ero CUrHana

2-1 cTpoka BesuyuHa TOka U TeMIepaTypa pajuaTopa, Hampumep,
[=25A, Tp=38C.

OTob6pakaeMble Ha AuCIJIee NMapaMeTpbl NepHUOJUYECKH MEHSIOTCH.
UTo6Bpl mNpoCMAaTpuUBaTh TOJIBKO OJWH BBIOpPAaHHBIM MapaMmeTp,
HanpuMep, Tp, Hy)kHO HaaTb KHoOmkKy "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (QUKCALUIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT OTOOGpaXKaTbCs
TOJIbKO BbIOpaHHBIM mapaMeTp. YT0O6bl OTMeHUTb QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus KoJ olIMO6KU 1 ee Ha3BaHUeE

PaboTa

10. Bo3MOKHbIe HEMCIIPABHOCTHU U CIOCOOBI UX YCTPAaHEHU S

Bo3MokHble HEUCIIPABHOCTH U CIOCOObI UX YCTPaHeHUs NpuBe/ieHbl B Tabsune 10.1
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Tab6sinna 10.1 Bo3MoKHbIe HEUCIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS

N OMmH6KH Haanucek Ha IlossicHeHHne
MHAUKATOpEe
Harpyska He noJjk/i-04eHa UM KOPOTKOE 3aMbIKaHHE BHYTPH TUPUCTOPA.
Bo3moKHasi npuYnHa JencTBUs
Harpy3ska He mnojk/ouyeHa WM | Y6eAUTbCA B NpaBUJIbHOM
NOJAKJ/IYeHa HEBEPHO NOJKJ/IYEeHUHU HAarpy3KHU
HapymeHne koHTaKTa [IpoBeputs KOHTaKTHbIe
COeIMHEHHUs; NPU HeOoOXOAMMOCTU
KOHTaKTHbIe [IOBEPXHOCTHU
ol HeT Harpy3Ku ujiu 3aYMCTUTb, BUHTOBblE COeJUHEHHUs
K3 Ttupucropal NOATSHYTh
O6pbIB NPOBOJIOB, 06PBIB BHYTPH | [IpoBEpUTH 11€JI0CTHOCTb NPOBOJOB
Harpy3kKu Y Harpy3KH NyTeM “MPO3BOHKU”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTL”  THpPUCTOP npu
TUPHUCTOPA OTKJIIOYEHHOM HaINpsHKeHUH CeTH.
Eciu  Tupucrop “sBoHuTca’ -
YCTPONCTBO HEMCIIPABHO
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
YCcTpOoHCTBO He 0OHAPYKUBAET HANps>KeHUe CETH
Bo3MoxHasA npu4YMHaA JencTtBus
HanpsikeHue Ha peryasaTop He | Y6eAUTbCA B NOJK/IYEeHUH
. N0/, aHO HanpsKeHus, NPaBUJIBHOCTHU
Owm2 HET CUJIOBOU ceTH!
NOJKJ/IYeHUs]
C/IMIIKOM HU3KOe HallpshKeHue Y6eaUThbCs, UTO HaNpsHKeHUe B CeTH
6osibiie 190 B
BHyTpeHHss HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
Bo BpeMsi pa6oThl 6bl1 3apUKCUPOBAH NPOBaAJ HANpsKEHUS NHUTAHUSA
CUCTEeMbl  yIpaBJieHHMs  WJM [pOBajJ  CUJOBOTO  HampshHKeHUs
JUINTEeJIbHOCTBIO GoJlee 2-X ceKyHJ. [lanbHelllllee TOBeJileHHe Pery/saTopa
Ow3 Hannpz(;:sgnﬂ' onpenensercs 3HaueHueMm ¢yukiuu F3. Ecau F3=0, To ycTpoiicTBO
’ aBTOMaTHUYeCcKu TnepeiljieT B pexuMm “‘ToToBHOCTh”; ecau F3=1, To
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” moc/je HoAayd KOMaHZbI
“Ctron”
Temnepatypa ox/axzawlulero paguaropa gocrurJa 80 C.
Bo3mo:KHasi npyuYnHa JencTBUs
HeucnpaseH BEHTUJIATOD | Y6e uTbcsa B HCIPaBHOCTH
OXJIAXK/eHUs BEHTUJIATOpPA
3acopeHbl BEeHTHJIALMOHHBIE | [IpouncTUTh BEHTHUJISALIMOHHBIE
YKaJII03U »KaJII03U OT IBLJIU U Mycopa
Ow4 neperpesn!
Perynsatop pasMelieH B IJI0XO | Y6eJUTbCs, UYTO  TeMIlepaTypa
BEHTWJIUPDYEMOM MJM JKapKOM | OKpY:KaloIlero BO3/yXa He
MecTe npeBbimiaeTr 40 C. YCcTaHOBUTb
peryiatop B Jpyroe  MecCTo,
MPUMEHUTh BHENTHUHN 06/1yB
BHyTpeHHAA HEHCIIPAaBHOCTh OTnpaBUTb B pEMOHT
[Inatel A2 u A5 He o6MeHuBatoTcs | [IpouncTUTH MeXIIJIaTHbIe
HeT CBS3U MEeXAY
Ow5 aTamul ZApyT C pYyTrOM JJaHHBIMU pa3beMbl, eCJIM OLIMOKa He Ucye3aeT
— OTIPaBUThb B PEMOHT
KopoTkoe 3ambikaHUe Ha BbixoZie | [Ipo3BOHUTL BBIXO/, peryasiTopa Ha
perysasaTopa Ha/Inure MexX$pa3HOro KOpOTKOIro
Om?7 Kopotkoe 3aMbIKaHHUA U 3aMbIKaHHA Ha 3eMJII0
3aMblKaHue!

CAUIIKOM 6oJIbIIHE IIyCKOBbIE
TOKH

YBennubTe BpeMdA IJIaBHOI'O IMyCKa,
YMEHBbIIUTE BbIXOJHOE
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HallpAXeHHe, BKIIIOYHUTE PEXHUM
OT'paHHU4YE€HHUA TOKaA

C60# HacTpoek cpabaTbiBaHus K3

CBsA3aThCs C IMPOU3BOJUTEJIEM

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Om10

[leperpyska

3HayeHUe TOKa Harpysku
IpeBbIlIaeT HOMHWHAJbHBIA TOK
peryasTopa B TeyeHUe
JUINTeJIbHOTO BpeMeHH

YMeHBIINTB BBIXOJHOE
Halnpsi>KeHUe peryssTopa;
BKJIIOYUTb PEXKUM OIpaHUYEHUS
TOKa; YBEJIUYUTb CONPOTUBJIEHUE
Harpysku

BHyTpeHHsisl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

PeryJsisiTop He BoCHpUHUMaeT koMaHAay “PaboTa”

Bo3MmoxHag npuYMHa

JelicTBusa

Komanpga “Pa6ora” He mocTymaer
Ha peryJysiTop

[IpoBepUTh NOCTyNJIeHHe KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
yIpaBJIeHUS; y6eAUTbCs B
HMCNIPAaBHOCTHU TyM6JiepoB “Pa6ota”

HeBepHo 3amporpaMMHpOBaHa
¢yHknua F1 - BbeIGop cmoco6a
10/1a41 KOMaH bl

[IpocMoTpeTh 3HaYeHHEe QYHKIUU
F1; npu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEHHUe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

3HayeHHe CUTrHaJIa 3d/JldHUA HEe U3BMEHAETCAd UJIK paBHO 0%

Bo3MoxHasA npu4YMHaA JencTtBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yOpaBJeHUsT WJIM UX HEeBEPHOE | MPaBUJIbHOCTh O KJIIOUEHUS

MOAKJ/IDYEHH e

neney ynpaBJieHUs

HeBepHO ycTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIOOP MCTOYHHKA
3a/]al01ero CUrHaja

[IpocMoTpeTh 3HaYeHHE QYHKIUU
F2; npyu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEHHUe.

HeucnpaBHOCTh  KHOMOK  wiM | OTIpaBUTb B PEMOHT
BCTPOEHHOT0 epeMeHHOro

pes3ucTopa, BHYTPEHHSS

HEHUCIPAaBHOCTh

HeT omin60ok

PerynsiTop mnepexofUT B pPEXUM
IPUCYTCTBYeT U HW3MEHSEeTCs, Harp
Halps>KeHUsl HeT

“PaboTa”, curHan ymnpaBJieHUs
y3Ka NOJK/IIYeHa, HO Ha BbIXOJE

Bo3MoxHasg npuYMHa

JeiicTBusa

HewncnpaBHBI TUPUCTOPDI

[IpoBepuUTh
THUPUCTOPOB

HUCIIPaBHOCTb

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

Ha HWHAWUKATOpPE HET HaAHHCEﬁ, CBETOAMOAbI HE TOPAT

Bo3moKHasi npuYnHa JencTBUs
He nmopzaHo BcnomoraresibHOe | BKAHOYHUTDB aBTOMaT QF2,
nutanue 220 B MPOBEPUTh HaIW4YUe HaNpSKEHUs
220 B Ha koHTaKkTax aBTomMaTa QF2
Haxkata  kHomka  “ABapuiiHoe | OT)KaTb KHOIKY
OTKJIIOUeHHe”

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

[Ipu paboTe peEryjgsaTop NEPUOJUYECKHU

HHAWUKaTOope OOHOBJISIIOTCA HECBOe

“3aBUcaeT”, JaHHble Ha
BpPEMEHHO, KOMaH/bl yIpaBJEHUS

BOCNPHHHUMAKTCA C 3dII0O3JdHHUEM UJIKN HEBEPHO

HeT omu6ok - Bo3mo:KHas npuYnHa JenicTBUs
BcnomoraTtesnbHoe nutaHue | [IpoBeppTe ocuusorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
NepuoAuYecKd B HEM BO3HUKAIOT | BCIOMOraTe/JbHOM HallpsKeHUH.
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IPOBaJIBI HaNpsKeHUs
BCJIE/ICTBHE BKJIIOYEHHS JIPYyroro
o6opymoBaHus (
3JIEKTPOABUTATEJIEH,
annapaTtos)

CBApPOYHBIX

[logaTh BcoMoraTesbHOE MUTAHUE
OT ApyTro# JIMHUU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok -

[Ipy mojavye HamNpsiKEHHUs Ha PETryJATOP HA HAarpyske MPUCYTCTBYET
HanpshKeHHUe, XOTs KoMaH1a “Pa6oTa” He 1o1aHa, peryJisiTOp HAXOAUTCS B

pexxuMe “I'oToBHOCTB”

Bo3mo:KkHasi npuYnHa JenicTBUs
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTHL” TUPUCTOP
THUPUCTOPA
HeBepHoe NoJK/II0YeHHe | Yoe uTca B NPaBUJIbHOCTHU
Harpy3ku NO/IKJII0YEHUS] HAarPy3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

11. TexHu4eckKoe 06CayKMBaHUE

11.1 TexHuYeckKoe OOCIY>XMBaHHE peryJisiTopa MPOU3BOJUTCS He pexe OJHOro pasa B
1IeCTh MecCs1eB U BKJIIOYAET B cebs:

A) KOHTPOJIb KpeIJIeHUsl perysTopa

B) KOHTpPOJIb 3JIEKTPUYECKUX COEJMHEHUH, MOATS>KKAa BUHTOBBIX COeJUHEHUH.

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO peKMUMa peryJsTopa.

12 MapkupoBKa peryJATopa

12.1 Ha kaxbli1 peryJiiTop HaHOCATCH:

A) Ha3BaHMUe peryasaTopa;

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

[) cTeneHb 3alMTHI KOPNYCa;

/1) 3aBo/icKOU HOMED);
E) rog usrotossieHuUs.

13 YnakoBKa 6J10Ka

13.1 YnakoBKa peryJiaiTopa IpoU3BOJUTCSA B KAPTOHHYIO KOPOOKY UJIU iepeBAHHBIN ALIUK.

14 TpaHcnopTUpOBaHMe U XpaHEeHUeE

14.1 PerynsATop XpaHHWTb B 3aKpBITBbIX IOMELIEHUSX B KapTOHHBIX KOpPOOKax WJIH
JlepeBSIHHBIX AIMKAX [PU CIeAYIOLUUX YCAOBUSIX:

A) TemnepaTypa okpy:xatiero Bo3ayxa -20..+55 C;

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

Bo3ayx B moMelleHUHU He JJO/DKEH COJlepKaTh MbLIY, NAPOB KUCJAOT U ILeJoYel, a TaKxkKe
ra3oB, BbI3bIBAIOLIMX KOPPO3HUIO.

14.2 PerysnsaTop B ynakOBKe TPaHCIOPTUPOBATh MpU TemiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOW BJIQXXKHOCTH Bo3Jyxa He 6osiee 95 % npu Temnepatype 35 C.
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14.3 TpaHcnopTHpoOBaHHWe [JONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTHpoBaHMe  aBUATPAHCIOPTOM  JOJDKHO  NPOU3BOAUTBHCA B OTaIlJIMBAaeMbIX
repMeTU3MpOBAHHBIX OTCEKAX.

15 KoMILIEKTHOCTD

TPM-1-TIUJI10-A.. e 1 .
PYKOBOJCTBO IO 3KCIIYATALIUHY ..oovveie v e s sneens 1 wr.
PykoBojcTBo no skcriyatauuu [IU/l-peryaaropa... 1 wr.
| =00 (0] o s PR PPRPRPPRN 1 wr.
KUTHOUH ..o e 2 1T

16 T'apaHTHiiHbIE 06513aTE/JIbCTBA

16.1 l'apaHTHUIHBINA CPOK 3KCIJIyaTaluu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JEeHUU
110JIb30BaTeJieM yCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUSA U MOHTAXa.

16.2 B ciay4dae BbIXOJA peryasTopa U3 CTPosl B TedeHHWEe TapaHTUHMHOIO CpOKa IMpH
COOJIIOJIEeHUH TI0JIb30BaTesJleM YCJOBUM 3KCIUIyaTallud, TPaHCIOPTUPOBAHMSA, XpaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6eclJIaTHbIM PeMOHT UJIU 3aMeHY.

16.3 l'apaHTHUiiHbIE 06513aTE/NbCTBA U3TOTOBUTEJIS HE J€UCTBYIOT:

e [Ipu MexaHHYeCKUX U UHBIX NIOBPEXJEHUAX YCTPOUCTBA 10 BUHE NOTPEOUTEA.

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMIUIEKTAallUM NOTpeOUTENeM YCTPOMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHUX OpraHM3alUil 6e3 corJacoBaHUs C U3rOTOBUTEJIEM.

e B ciyyae u3aMeHeHUs KOHCTPYKLMHU YCTPOUCTBA.

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

16.4 PeMOHT U CcepBUC, B TOM 4YHCJ€e FapaHTUMUHBIM OCYLIEeCTBJSAETCA Ha NpeANpUATHU
WU3TrOTOBUTEJIA.

16.5 B ciydyae He06X0AMMOCTU FrapaHTUHHOTO U NMOCTTAPAaHTUHMHOTO PEMOHTA MPOAYKIIUU
MO>KHO 00PATUThCS 10 aipecy, YyKasaHHOMY caiTe KoMnaHuu: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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IIpuioxxenue b Cxema packiawyenus [IU/l-perysaropa
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IIpunoxenue B FaGapuTHbIE U IPUCOEAUHUTEIBHBIE Pa3MepPbI

i

(e _5 :
® _
RS
. 1
i 1
]
=
. . = - , S

Ta6sinna B1 F'a6apuTHbIe U IPUCOEIUHUTENbHBIE pa3Mepbl, MM

HauMeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-1-1TM/110-A-40 360 | 390 414 | 560 | 525 | 174 Bositel M8 15
TPM-1-I11M/110-A-80 360 | 390 414 | 560 | 525 | 174 Bositer M8 16

TPM-1-1IM/110-A-125 480 | 516 546 | 720 | 680 | 194 | Boatel M10 22
TPM-1-1IM/J110-A-160 480 | 516 546 | 720 | 680 | 194 | Boatel M10 23
TPM-1-1TM/110-A-200 480 | 516 546 | 720 | 680 | 194 | Boatet M10 24
TPM-1-1TM/J110-A-250 480 | 516 546 | 720 | 680 | 194 | Boatet M10 26
TPM-1-1IM/110-A-315 560 | 602 638 | 840 | 790 | 194 | Boater M12 32
TPM-1-1TM/110-A-400 560 | 602 638 | 840 | 790 | 194 | Boater M12 34
TPM-1-1IM/110-A-500 660 | 702 738 | 940 | 890 | 222 | Boartel M12 46
TPM-1-1TM/J110-A-630 660 | 702 738 | 940 | 890 | 222 | Boatel M12 48
TPM-1-1TM/110-A-800 760 | 802 838 | 1000 | 950 | 222 | Boatpl M12 52
TPM-1-1TM/110-A-1000 760 | 802 838 | 1000 | 950 | 222 | Boatbl M12 60
TPM-1-1TM/110-A-1250 760 | 802 838 | 1000 | 950 | 222 | Boatet M12 62

TPM-1-1IM/110-A-1600* 760 | 802 838 | 1300 | 1250 | 282 | Boatet M12 65
TPM-1-1IM1/110-A-2000 10 3aNPOCy

TPM-1-T1IM/110-A-2500 10 3apPOoCy

TPM-1-1IM1/110-A-3000 10 3apPOoCy

* MOXKeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31
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