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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”, “peryasaTop” uau “ycTporcTBo”.

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-ITKW/10

KosinuectBo ¢as 1
CeTb 198-242 B, 342/418 B, 50 I'y
CxeMa NOAKJIIOUEHUs] HATPY3KHU oiHOJa3Hoe
Hasinuuve BCTpOEHHOr0 aBTOMAaTHU4Y€eCKOTO Her
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. niaTta 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.

BHyTpu 1mikada pa3MeniarTcs:

A) kneMMHas KoJiogka XT1 aJia moAK/II0UeHUs 1ierel MUTaHUs U Harpy3Ky;
B) TupucTopHbIE MOAYJb

B) paauaTop oxsaxKaeHUs;

[') myaThl cUCTeMbI yIpaBJIeHUS;

/1) aBTOMaTHUuyeckui BoikaodaTe b QF1;

E) naTyuk Toka

2K) BeHTUATOPBI OXJIAXKAEHHUS

Ha 6okoBo# naHesu mkada HaX0AUTCs KJIeMMa 3a3eMJIeHus.

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

HHANKALUU

ABTOMaTHYECKUM
BbIKJIto4aTe b QF1

3awmuTa Lemneu yrnpaBJjieHUs

Csetoauon “Paborta”

['opuTt B pexxume “Pabota”

Ceetoauon “ABapus”

['oput B pexxume “ABapus”

Kugkokpucramnudeckuit | OTo6paxkaeT TeKyllde [JaHHble, peXUM paboThbl, 3Ha4YeHUs

HWHAWKATOP

IpOrpaMMHUpYyeMbIX YCTAaBOK
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[lepeMeHHBIN pe3UCTOP
“YupaBsenue”

YnpaBJieHHe BBIXOJHOU MOLIHOCTBIO B PYYHOM pexXuMe

Tym6sep “PaboTa”

Jlisg noauu KoMaH/ bl “PaboTa” B pyyHOM pexxume

KHonka “I[Iporp”

sl BX0J1a/BbIX0/1a B PEXKUM MPOrpaMMHUPOBaHUs

Jia BpIOOpa mporpaMMupyeMod (yHKLMWH, BBOJA B NaMATb ee

KHomnka “®”
3HAYeHMUsl.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” /I yMeHbllIeHUs 3Ha4YeHUs IPOrpaMMHUPYEMOM BeJIMYUHBI
KHomnka “ABapuiiHoe [l HeMeJlJIeHHOTO CHAATUS BBIXOJHOIO HAMpsDKeHUs INpHU
OTKJI0OYeHue” BO3HUMKHOBEHHWHU aBapUHHOU CUTYalUHU.

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

KnemMHuble kostoaku X1 v X4 pa3MelaroTcd Ha Ij1aTe yrnpaBJeHUs

Ta6suna 3.3 HasHayeHHe KjaeMM KJIeMMHBIX KOJIOZOK

Ne HasHayeHue
KineMMHUK llenb
KJIEMMbI
XT1 1 A Jnsi coenHeHus ¢ $a30i CUIOBOr0 HANPsHKeHHUsI
XT1 9 N/B 51 coeuHeHus co BTOpou pa3oil CUJI0BOTO HaNpsiPKeHUs
WU HYJIEM
XT1 3 L1 Jlnsi coefHEHMS C HArPY3KOH
XT1 4 L2 15l coeflUHEHUS C HArpy3Kou
X1 1 3B Hanpsxkenue 3 B 1 NOAK/II0YEHUS BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 2 Uynp Jg nogauu aHasorosoro curdaza 0..10 B
X1 3 lynp s mofauu aHasioroBoro curiaza 0(4)..20 MA
X1 4 Rymp Jns noAK/II04YeHNS CpeJHET0 BBIBO/|A BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 5 AGND | O6mu# fJis aHAJIOTOBOT'0 CUTHaJIa YIpaBJeHusl
X1 6 Ay Jl1d mojja4y CUrHaJsia JYCTaHI{MOHHOI O YIIpaBJIeHUs
X1 7 GND 061mui
X4 1 HP P1 HopmanbHO-pa30MKHYTbINA KOHTAKT 1-ro
pOrpaMMHUpPyeMOro peJje
O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJe
X4 2 p1
X4 3 H3 P1 HopmanbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene
X4 4 HP P2 HopmanbHO-pa30MKHYTbIA KOHTAKT 2-TO
IpOrpaMMHUpPyeMOro peJje
O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMoro peJe
X4 5 po
X4 6 H3 P2 HopmanbHO-3aMKHYTBIM KOHTAKT 2-I'0 IPOrpaMMUPyeEMOro
pene
X4 7 HP P3 HopmanbHO-pa30MKHYTbIA KOHTAKT 3-T0O
IpOrpaMMHUpPyeMOro peJje
O6uuit | O6UMM KOHTAKT 3-r0 NpOorpaMMHpyeMoro peJje
X4 8 p3
X4 9 H3 P3 ;I;)J}ljel\’laﬂbHO-BaMKHYTbII/I KOHTAKT 3-ro NIporpaMMHUpyeMoro
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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 CUJIOBBIX TUPUCTOPOB. PopMa BBIXOJAHOrO HAMpsHXKeHHUs] TTOKa3aHa Ha PUCYHKE
3.3:

A UH

T3 13 13

PucyHok 3.3 BeixosHoe HanpsbkeHue NpU $pa3oBOM CIOCO6e peryIMpoBaHUs
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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

Hanpsxenue, U MowHocTb, P

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

UBbix,% | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 31 | 44 |54 |63 |71 |77 |73 189 |95]100

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

BbI6Op peryimpyeMoro napameTpa OCylLeCTB/SETCA MyTeM MPOrpaMMHUPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

3.10.3 HukHWY ¥ BepXHUU NIpeJieJibl pEryJUpPOBaHUS
HuxHUM ¥ BepXHUU NpeJiesibl peryJIMpoOBaHUsl COOTBETCTBYIOT 3Ha4ueHUsAM Min u Max Ha

pucyHKe pabodero uuk/aa 3.4. YcTaHOBKA 3THUX 3HAa4eHUW M03BOJIIeT YCTAaHOBUTbH I'PaHULbI
Jlyana3oHa, B KOTOpPOM OyJeT BeCTHUChb peryJupoBaHMe BbIXOJHOro mnapamerpa. Eciu
YCTAaHOBUTb 3HAaueHWe [iJIsl HUXKHero mpegena paBHbiM 0%, a gaasa BepxHero - 100%, To
peryjvpoBaHue OyJeT peajuM30BaHO BO BCeM JMana3oHe — OT HyJA [0 IOJHOIO CeTeBOro
HanpsKeHHUs.

JuckpeTHoCTb peryavupoBaHus coctasJsieT 0,1%.

3aZlaHNe 3Ha4eHU HMXKHEero U BepXHero npeJiesioB peryJMpoBaHus g ¢pa3oBoro MeTosa
OCylIeCTBJIsIeTCs MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.10.4 PexxuM orpaHUYeHUd TOKA

PerynsTop MoxeT paboTaTb B peXHUMe OTpPaHHUYEHUsI TOKa, B KOTOPOM CHCTeMa
yIlpaBJieHUs1 aBTOMaTU4YeCKU H3MeHseT yIpaBJisiolliee BO3JeWCTBUE HA THUPHUCTOPbl TaKHUM
06pa3oM, YTOObI TOK HAarpy3KH He NMpPeBbICUJ 33JlaHHOe 3HauYeHHe. JlaHHas GYHKIUS T03BOJISIET
TOYHO OrPaHUYMBAThb MYyCKOBble TOKU Ha YpPOBHE He 00Jibllle HOMHHAJIbHOrO, TEM CaMbIM
n3beraTb cpabaTbhIBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS M TMeperpysku. DPyHKIUsA
BKJIIOYAETCS U OTKJ/IIOYAETCsl MPOorpaMMUpOBaHueM ycTaBku F17, a BeJlMYMHa MaKCHUMaJbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.10.5 PexuM cTabuJaM3alnu TOKa

Perysnatop MoxeT paboTaTb B peXHMe CTabWJM3alMM TOKa, B KOTOPOM CHUCTeMa
yIpaB/eHWs aBTOMAaTHU4YeCKH HU3MEHsSeT YIpaBJsioliee BO3JEWCTBHE HAa THUPUCTOPbl TaKUM
06pa3oM, 4TOObI MOJAEPKUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aLuU
ToKa — 2% OT HOMMHAJBbHOTO TOKa peryJasaTopa, BpeMs CTabWIM3alMM TOKa INPU CKadKe
CEeTeBOr0 HamNpsKeHUs WJIU u3MeHeHUU Harpysku Ha 10 % - 2.3 cek. CurHan 3ajjaHusd
oToOpa)kaeTcsl B aMIlepaX, Hanpumep I3 = 27 A, OyHKUMA BK/IOYAETCAd U OTKJIOYAETCH
nporpaMMUpoBaHHMeM ycTaBku F17, a BeJMYMHAa MHUHUMaJbHOIO U MaKCHMMaJIbHOI'O TOKa
3apaetcs ycraBkaMu F21 u F22( cM. nyHKT 7).
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3.11 YcTaHOBKA CKOPOCTHY OTPAaHUYEHHUS U CTAOUIM3AIUU

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

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

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

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

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

3.12 MeTo 1 IponycKa NepruoJioB

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

T
i

Linkn 1

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

JlocTouHCTBaA MeTo/a:

A) He BHOCUT rapMOHUYECKHEe UCKAXKEHUS B CETD;

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

HepocraTku meToa:

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

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

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

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

Max

Min

MM —
CwrHan 3agaHua

e

Komanpa “"Pabota”

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

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

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

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

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

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

3.13 Boi60op THIA HArPY30K

Perysatop uMeeT BO3MOXHOCTHM BbIOOpa THINA HArpy3kd — aKTUBHOM WJIM aKTHBHO-
MHAYKTUBHOU. Bbi60Op ocylecTBsieTcsl porpaMMupoBaHueM pyHKUUU F8( cM. myHKT 7)

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

- npu ¢paszoBoM cniocobe ynpasseHusi( F7=0) peryasaTop caBuraet MMNyJibChl yIpaBJeHUs
TUPUCTOPAaMH OTHOCUTEJBbHO MOMEHTa Iiepexojia 4Yepe3 HOJIb CeTEBOr0 HaNpsKeHUs
onpe/ieJleHHbIM 006pa3oM, 4YTOObl ONTUMHU3UMPOBAThb PETyJMPOBOYHYI0 XapaKTEepPUCTHUKY IOJ
aKTUBHO-MHAYKTUBHYI Harpysky. PekoMeHJyeTcsi yCTaHaBJMBaTb I3TOT pEXHUM MpHU
NO/KJIIOUEHUH HarpysKH ¢ Ko3dPuureHToM MolHocTH MeHee 0,8, HanpuMep TpaHcdopMaTop
Ha X0JIOCTOM XO[y, 3JIEKTPOABUraTe U U T.N. Ec/Iu ke Harpy3ka — akTUBHasi, HO MOJKJ/II0UeHa BO
BTOPUYHYI0 O6MOTKY TpaHcdopMaTopa, TO yalle BCEro TaKyl HArpy3Ky MOXHO OTHECTH K
4YUCTO aKTUBHOM( cos ¢u >= 0,9), nosaToMy BbIGOp pekUMa aKTUBHO-UH/AYKTHBHON HarpysKu He
TpebyeTcsl.

- NIpPU peryJUpoBaHUM MNponyckoM IepuoAoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YCTaHaBJMBaTb B CJydyae MOAKJIOYEHHUS Harpy3ku 4yepes
TpaHcdopmaTtop. B aToM ciaydae npu F8=1 perysnsTop cHayaja NJIaBHO B TeYeHHE CEKYH/Ibl
yBeJIMUMBAET HaNpshKeHUe OT HyJsA [0 IOJIHOIO CeTeBOro, MocJje 4ero yxke COOCTBEHHO U
HAayMHaeTCcs peryJMpoBaHHMe NPONYCKOM MEepHOoJ0B. 3a cyeT IJIABHOrO CTapTa YAaeTcs
u36exaTb 6POCKOB TOKAa HaMarHUYMBaHUsl TpaHCPOPMATOpPa, BCIJIECKA CETEBOTO HAMpPsKEHUs,
cpabaTbIBaHUA 3alUTHI OT KOPOTKOI'O 3aMbIKaHUS.

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

KOTOpPOW 3Ha4YeHUsl paBHOro 1, Bce moJsib30BaTe/JbCKUE YCTAaHOBKU CTHUPAIOTCS, a HA UX MECTO
3alMCbIBAIOTCSA 3aBOJCKUE 3HaYeHUs PYHKLIUH.

3.15 3amuThl

B perysnsaTope peasn3oBaHbl Cle[y0lIHe BU/bI 3aLUT:

A) 3auiMTa OT KOPOTKOrO 3aMbIKaHUSI PETYJISTOpPA SIBJASIETCS 3J€TPOHHOW 3JJIEeKTPOHHAs
3aliuTa peajqu3yeTcsl MyTeM ObICTPON 06pabOTKM MUKPONPOLLECCOPOM CUTHaJIA, MOCTYNAOLIUX
OT JlaTyMKa ToKa. [Ipy npeBbllIeHWU MTHOBEHHOI'0 TOKA 3HaYeHUsA 3*IHOM NpoucxoauT cHATHE
yOpaBJSALMX HWMIYJbCOB C THPUCTOPOB, a Ha JHCIlJIee OTOOpaXkaeTCl COOTBETCTBYIOLIee
COOOIIeHHeE.

B) 3amura OT neperpyskd THPUCTOPOB MpeJiHA3HAuYeHa [  COXpaHEeHUs
paboTOCIOCOOHOCTH THUPUCTOPOB NpPU JJIMTEJbHOM Ieperpyske TOKOM, IpeBbIIIAKLEM
HOMHHAJIbHOE 3HAayeHHe TOKa peryadaTropa. MuKponpoLeccop HenpepblBHO H3MepseT TOK
Harpy3Ky U HaKallJIUBaeT 3HayeHUe BpeMs-TOKOBOI'O MHTerpajia U CpaBHMUBAET ero C yCTaBKOH,
IIpY NpeBbIIEHUH KOTOPOH CHUMAaeT UMILYJIbChbl yIPaBJeHUs ¢ TUPUCTOPOB U OTOGpakaeT Ha
JAucmiiee coobiieHue. Paborta peryssatopa 6J10KMpyeTcs Ha 3 MUHYThI, IOCJIe YET0 OH EPEXOJUT
pexxuM “I'oToBHOCTB” ecsiv moAaHa komaHzja “Cromn”.

[leperpy3o4yHas cnoco6HOCTb perysasaTopa: I = 1,5 Inom - 10 cek, I = 1,25 [Hom - 30 cek, [ =
1,1 InoMm - 60 cek. B ciyyae HecpabaTbiBaHUS 3JIEKTPOHHOM 3alUThI( 10 NPUYMHE BHYTPEHHEN
HEHUCNIPaBHOCTU WJIM cOOe HACTpoeK) TUPHUCTOPbI 3alMLIAIOTCA OT Neperpys3kd TelsIOBbIM
pacuenuTeseM aBTOMaTU4YeCKOro BbiK/atodaTesas QF1.

B) 3amwuTa oT meperpeBa pazuaTopa obecrneynBaeTCs BCTPOEHHBIM TeMIlepaTypHbIM
JaTYMKOM, KOTODPBIM HeNpepbIBHO ONpalluMBaeTcd MHUKpomnpoueccopoM. [lpegenbHas
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TeMnepatypa paguatopa - 80 C. Ilocne cpabaTbhiBaHMsS 3alUThl paboTa peryasTopa
OJI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IOYAKTCA
BEHTUJIATOPbl OXJAXKAEHUSI U PEryJsaTop nepexoAuT pexuM ‘[0oTOBHOCTB”, ecau MojaHa
koMmaHga “Cromn”.

[') KoHTposib MOJAKJIIOYEHUSI HArpy3KU U TECTUPOBAHHE TUPUCTOPOB Ha BHYTPEHHee
KOPOTKO€ 3aMblKaHUEe OCYILEeCTBJSETCS CUCTEMOHN ymnpaBJjieHUs B pexuMme “[OTOBHOCTBH’; B
pexxuMe “PaboTa” faHHad 3alUTa He aKTHBHA. 3alyMTa MOXET ObITh BKJIOUEHA UJIU OTKJIIOUYEHA
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

Jl) KOHTpOJIb HANpPSDKEHUS CUJIOBOM CETU OCYIEeCTBJSIETCS 3JIEKTPOHHBIM CIIOCOOOM.
3amuTa cpabaTbIBaeT B C/Iyyae OTCYTCTBUS NUTAIOLIEr0 HAMPSKEHUS.

) samurTa oT BHyTpeHHed HeucnpaBHocTu ~Owm5 HeT cBsA3W wMexay miaatamu”
bUKcUpyeTCs MpU OTCYTCTBUU OOMeHa JAaHHBIMU MeX/y IJaTaMu. [[py BO3BHUKHOBEHUU 3TOU
aBapuH YCTPOUCTBO He MOXKeT PYHKIMOHUPOBATh, TPEOYETCS PEMOHT.

3.16 Hactpouku

B perysnsaTope npeycMOTpeHa BO3MOXXHOCTb HACTPOMKH:

A) Jlna nsMeHeHHe nopora cpabaTblBaHUA 3alUThl OT KOPOTKOI'O 3aMbIKaHUsl B BepXHel
yactdu maaTtbl TPM-ZVEL A5 npeaycMoTrpeHo 5 moJsiokeHud ajasa mxaminepa J1-]J5 ¢
HanpsPKeHUsIMU ycTaBKU 3aumuThl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavyanbHO Ha
NpeANpPUATUN U3rOTOBUTEJIE YCTAHOBJIEH NIOPOr cpabaThIBaHUA M0 aMIJIMTYe 0KoJio 2,5-3*IH,
rae IH - HOMUHAJIBHBIN TOK peryJiATopa. B JileBoM BepxHeM yrJ/y 3TOU e IJIaTbl UMEITCH JiBe
KOHTpoJibHble To4ykd “K3”. HampspkeHue, u3MepeHHOe MeXJAy 3THUMU TOYKaAMHU, [IOJDKHO
COOTBETCTBOBATh MOJIOKEHUIO J1-]5, 3aMKHYTOMy JaMIlepoM. JTO HalpshKeHHWe onpejessdeT
TOK cpabaTbiBaHMsA 3aluThl 10 K3. BesinunHa Toka cpabaThiBaHMS NPSMO-NPONOPLMOHAIBHO
HalpshKeHUI  3TOM  ycTaBKU. [lpy  HeoOXOAMMOCTM  yBeJIMYUTb 4YYBCTBUTEJBHOCTH
CcpabaTblBaHUSl HYXXHO 3TO HalpsDKeHWe YMeHbIIWTb, JAJs 3arpy6jeHuss - Haob0poT
HalpsKeHUe ycTaBKU K3 yBesIMYUTb.

[IpyHUMas pelieHHe 0 HeOOXOJAMMOCTH M3MEHEHHUS HACTPOMKH 3allUThl OT KOPOTKOIO
3aMbIKaHMU, CJleiyeT IPUHUMAaTh BO BHUMaHUe:

- ecJd [pKaMIep CHAT, HU OJHO U3 MoJoKeHUW |1-]5 He 3aMKHyTO, TO 3aluUTa He
cpaboTaerT;

- ObIBaeT cUTyauus, Korja 3awura oT K3 cpabaTbiBaeT Npu JAeHCTBYIOLIEM TOKe,
M3MEpPEeHHOM KJellaMHd, MeHblleM 4yeM [H. 3TO He 006s3aTe/JibHO OBOPUT O HeNpPaBUJbHOU
3aBOJICKOM HACTpOMKe 3aliuThbl, MOTOMYy YTO 3allUTa cpabaTbiBaeT MO aMIIUTyAHOMY/(
MIHOBEHHOMY) 3HAa4€HMIO TOKa, a He JIeWCTBYOIeMy. JTO 4alle TOBOPUT O TOM, YTO BEJMKO
aMIIUTYIHOe 3HaYeHUe ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoxeT NpuBecTH K BBIXOJYy THUPUCTOPOB U3 CTPOA - BeJb OHHU JOINYCKAIOT
HEKOTOpOe IpeJieibHOe 3HaYeHHWe MIHOBEHHOTO TOKa, a 3aBOJCKasfg HaCTpoMKa Kak pas
npeJlycMaTpyBaeT cpabaTbiBaHMe 3aLMTHI JIJIs1 HENPeBBIIIEHUs 3TOT0 Npe/e/bHO-J0NyCTUMOTO
3HauyeHUs. B 3TOM ciyyae M3roTOBUTEJb UMeeT NPaBO OTKa3aTb B 6eCH/JIAaTHOM rapaHTUHWHOM
006CIY>KMBaHUU.

b) llokazaHus gaT4yvka Toka. B ciydae, eciiv Tok, u3MepeHHbI GaKTUYECKH, PACXOAUTCS C
JI@aHHBIMH, 0TOOpa’KaeMbIMHU Ha JIUCIIJIee, MOXKHO MIPOU3BECTH UX MOACTPOUKY. [l NOACTPONKH
cayxut ¢yHkuusa F102 "KI ¢aza”. [lokazaHuss Toka Ha [JuCIJiee H3MEHSIOTCA MpPsIMO-
NpPONOPIHOHAJBHO U3MEHEHUIO 3TOTO KO3pdUueHTa.

[IprHUMan pellieHMe O NMOJCTPOMKe MOKa3aHUM TOKa, CJelyeT UMeTb B BUAY CleJyloliue
dakTopshI:

- JAaTYUKU TOKAa HMEIT HEKOTOPYI HayaJbHYI 30HY HEUYyBCTBUTEJNbHOCTH U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
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JlaTYMKOB TOKA MOTYT ObITb HEJOCTOBEPHBI WJIMU BOOOILE HYJIEBBIMH, HO 3TO HE TOBOPHUT O
HEUCNPAaBHOCTHU WJIM HEBEPHOU HACTPOMKe; IPU YBEJIMUEHUU TOKA, TOKAa3aHUs BXOAAT B HOPMY;

- JUIS UW3MepeHHUs TOKa HYXHO HCIOJIb30BaTh KJELlM, CIOCOOHble U3MepsATh
Cpe/lHeKBaJjpaTU4YHOe 3HaYeHUe TOoKa. Ha Takux kJjemax go/nkHa 6bITh Hagnucb TRUE RMS(
HCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHue). Kiemu, He usMmepsiomue TRUE RMS, MoxxkHO
VICIIOJIb30BaTh TOJBKO NPU CHHYCOUJAJbHOM TOKe, a INPU HECHHYCOWJAJBbHOM TOKe TaKue
KJely MOTYT JaThb NOTrpPelHOCTb usMepeHus A0 50%. PekomeHyeTcsa ucnosib30oBaTh Kiely
¢upmbl "Fluke” niu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOAUTH NIPU TOKe paBHOM 60-
80% OoT HOMHHAJIbHOTO TOKA PeryJsaTopa;

- OTKJIOHEHHE NOKa3aHUM OT AelCTBUTENbHBIX 60Jiee yueM Ha 10-15%, BEpOSTHO, TOBOPUT
0 HAJIMYMU BHYTPEHHUX MNOBPEXAEHUU, BO3MOKHO, TPEOYETCS PEMOHT;

- HeBepHasli HAacTpoOWKa MOET NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aUIUT OT
neperpy3kd WJIM KOPOTKOTO 3aMblKaHUSI - JIMOO CJAMIIKOM 4YacToe KW He0OOCHOBAHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE UJIM CAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BbIXOJIa W3 CTpOS peryjasaTopa IO NpPUYUHE HEBEPHOW CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTesieM, HW3rOTOBUTEJNb MMeeT TMpaBO OTKa3aTb B 0OeClJIaTHOM TrapaHTHUNHOM
00CY>KUBaHUU.

[Ipy npoBeseHUM onepanydil MNOACTPOMKHA INOKa3aHUM Ha JUCIJIee PEKOMEeHAYeTCH
bUKCHPOBATh PeryJupyeMyto BeJIJMYMHY Ha JUCILIee, [Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIU yIpaBJIeHHs.

3.17 YupaBsienue no untepdericy RS-485 no npotokosy ModBus RTU

PerynsaTop npejycMaTpyuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [To ymosdaHuto
3Ta mJaTa He UJIeT B KOMILJIEKTe NOCTaBKU. Ee He06X0MMOCTb HY»KHO yKa3blBaTb NPU 3aKase.
Eciu npu mnepBoHauya/lbHOW NOCTaBKe IJIaTa He OblIa 3aKa3aH, TO €€ MOXHO J[JOKYNHUTb
OT/IEJIbHO.

Jnst ynpasisieHus no untepdeiicy RS-485 Heo6xouMo:

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

B) YcTaHOBUTB 3HaUYeHHE CKOPOCTHU NepeAayu JaHHbIX yHKiuen F100;

B) [Ipu HE06XOJUMOCTH MoAABaTh KoMaHAy “PaboTa” ¥ U3MeHAThb 3HAaYEeHHE 3a/Jal0Lero
CUTrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HayeHus o¢yHkuul F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). boJiee mo/ijpo6Hasi JokyMeHTalus o miate RS-485 u perucrpax
ModBus BbL10K€HA Ha caliTe MPOU3BOAUTEIS.

3.18 Ucnosib30BaHWe KHONKY “ABapuiiHOe OTK/AOYeHue”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsKEHWEe C HarPy3KU B JIOOOM
pexxuMe paboThl YCTPOWCTBA MPU BO3HWKHOBEHWU BHEUITATHOW CUTyallMM, CBSI3aHHOU C
yrpo30M KM3HU MepCcoHasIa WK TopYel UMylecTBa.

KHomnka uMeeT PpUKCALUIO CBOETO MOJIOXKEHHS.

[Ipy HaXXaTUU 3TOW KHONKH pas3pblBAaeTcsd liellb BCIIOMOTATEJbHOTO MUTAHUS, IPU 3TOM
IJIAThI YIIPaBJIEHUSI 00eCTOYMBAKTCS U UMITYJIbChI YIIPABJIeHUSI HA THPUCTOPHI HE MOAAI0TC.

3.19 UcnonbzoBanue [THU/]-peryagaropa

Jis1 ynpaBJieHUs1 TAPUCTOPHBIM peryasTopoM ot [IU/[-perysisiTopa Heo6X0AKMMO BbIOpATh
CUTHaJ ynpaBJieHus 4..20 MA, A1 yero npucBouTh GyHKI UK F2 3HaueHUe 4.

BHyTpy wkada npousBeZileHO YaCTUYHOE pACK/IOYeHHe Lened NMUTAHWA U yIpaBJeHUs
[IU/I-perysaTopa coriacHO cxeMe, pUBEJEeHHOMW B NpuUJoXeHUU b. JlaTyuk TemmepaTypsl U
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nenu curHaausauuu [[U/[-peryssiTopa noTpebUTeNb PACK/IOYAeT CaMOCTOSTENbHO COTJIACHO
PYKOBOJCTBY I10 3KCIJIyaTallMU, KOTOpOe BXOAUT B KOMIIJIEKT IIOCTaBKH.

4. Tpe6oBaHMs1 6€30MIACHOCTH.

4.1 PerynaTop COOTBETCTBYeT [JAeWHCTBYWOIIUM TpeboBaHuAM “[IpaBus ycTpoicTBa
3JIEKTPOYCTaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpebuTesen».

4.2 Jlna paboTbl perysjsaTopa HCIOJb3yeTCs ONacHOoe [JJIs >KU3HM HamnpsokeHue. [Ipu
YCTAaHOBKE peryJ/isiTopa Ha 00'beKTE, a TAKXKe NPU YCTPAHEHUU HEUCIIPABHOCTEN U TEXHUYECKOM
06CIy>KMBaHUHM HEOOXOAUMO OTKJ/IIOYUTD PETY/IATOP U NOAKJII0YaeMble yCTPONCTBA OT CETH.

4.3 He ponyckaeTcs nomajZlaHue BJIard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOIO 4acThb
mkada. 3anpelnjaeTcs MCNOJIb30BaHUE PETYJSATOPAa B arpeCcCUBHBIX Cpejax C Coflep:KaHHeM B
aTMocdepe KUCJIOT, Lie104el, Maces U T. 1.

4.4 TloaxkyirovyeHUe, PeryJMpoBKa M TexXHUYecKoe OOCIyKMBaHHE peryJssiTopa [JA0JDKHBI
NPOU3BOJAUTHCH TOJIbKO KBaIMGULUMPOBAHHBIMU CIelMaJMCTaMU, W3YYMUBIIMUMH HacTosllee
PYKOBO/ICTBO IO 3KCIJIyaTalUH.

4.5 Tlpu skcnjayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
Tpe6oBaHUA «[lpaBuU/ TexHHWYeCKOW 3KCILJlyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKH 6€30M1aCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeNeN».

4.6 Jlns1 3a1UThI 06CAY>KHMBAIOILET0 IIepCOHA/Ia PErYASTOP JOJXKEH ObITh 3a3eMJIEH.

4.7 PerynsiTop He MOXeT OBbITh UCIOJIb30BaH KAaK Pa3beJUHUTEJb I[eNU UJIH U30JHpYlolee
YCTPOUCTBO.

4.8 Eciy ciaydanHad IoJladya HalpspKeHUWe Ha HarpysKy NpejCcTaB/sgeT ONAaCHOCTb AJIA
IepcoHaJjia Uiu 060py/l0BaHHUs, TO PEryasaTop HEOOX0JUMO MOJK/IYaTh Yepe3 NpepbiBaTelb,
HanpuMep, KOHTAKTOP, YIIPaBJisieMblil BHELIHEN CUCTEMOM 6€30MaCHOCTH.

4.9 He nonyckaeTtcs paboTa yCTpOKCTBa C KOH/IEHCATOPHOM HAarpy3KoM, MOJKJIIOUEHHON K
BBIXOZY.

4.10 Pabora peryssaTopa CONpoOBOXKJAeTCs BbljeseHHeM Temsa. /[l npeaoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U IpeJl0TBpallieHHs NoXKapa He06X04MMO:

A) ycTaHaBJIMBATh PEryJIATOP Ha HETOPIOYYI0 IOBEPXHOCTh;

B) HeponycTUMO ycTaHaBJAUBAaTh PETyJATOP B MJIOXO BEHTUJIMPYEMBIX MeCTaxX U MecTax C
BBICOKOU TeMIEpPaTypOr OKPYKalolllel cpeibl;

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

5. MoHTaXX Ha 00'bEKTe.
5.1 CsieayeT yCTaHOBUTD PErYJISATOP HA IITATHOE MECTO U HA/IEXKHO 3aKPENMUTD €ro.

5.2 3a3eMJIUTDb PEryJsATOP B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.
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5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3W, IPe/lHAa3HAYEHHbIE COeJUHEHUS C MUTAIIIEN CEThIO,
Harpy3KoM, yCTPOHUCTBAMHU yIpaBJIeHHUS.

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

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyEeT BBINNOJIHATbL BHUTBIMH IdpaMH
IIpoBOJOB C€4YeHHeM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhnpaBJAKIUM KJIEMMaM OJIA KaXKJ0ro CUrHaJsia OTAeJIbHO.

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHMMO O6OeCHeYUuTb HX HaAeXHbIH KOHTAKT C
KJIEMMHUKOM peryJisiTopa, JJis 4Yero pPeKOMeHJyeTcd HX KOHIbl THIATeJbHO 3a4YUCTUTh U
00JIyAUTH UJIK ONPEeCccoBaTh B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
IIPOBO/IOB OCYLI€CTBJISIETCS [10J] BUHT.

5.4 He pomnyckaeTcsl Npok/aajKa JUHUN YNPaBJSAKIIUX CHTHAJOB B OJHOM JXIyTe C
CUJIOBBIMU MTPOBO/IaMH, CO3JJAK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE IOMEXH.

5.5 TIlogkaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJUTCA IO CXeMaw,
npuBeseHHBbIM B [IpusioxkeHuu A.

5.6 [Ipu BbINOJITHEHMU MOHTAQXXHBIX Pab0T HEOOXOAUMO MPUMEHATDH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIEeAYIOIIME IeUCTBUS:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, NIpU 3TOM B
KayeCcTBe TeCTOBOM HAarpy3Kd PeKOMEHAYEeTCS MOAK/IIYWUTh JIaMIy HaKaJMBaHUSI MOIIHOCTbIO
100-150 Br.

be3 mnoAk/JH4YEeHHOW HArpy3kd HEBO3MOXXHO C/ieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIH
HeNpaBUJbHOU paboTe peryasTopa.

B)ybenuTbcs B MPaBUJIBHOCTU NOJKJIYEHHS BHEIIHUX LieNeill MUTAHUS W yNpaBJeHus,
3a3eMJIEHM S, OTCYTCTBUH KOPOTKOTO 3aMbIKaHHS Ha BBIXO/E;

B) mnopaTh HampsiKeHUe Ha PeryJsTop, IpU 3TOM BCe CBETOAMO/Ibl HA MepeJHEN MaHe u
mkada [0/KHbI KPaTKOBPEMEHHO 3aropeThcsl M MOracHyTh, Ha Aucijee B TeueHue 10 ceKyHJ
JIOJDKHA OTOOPa3UThCA HAAIUCh TEKYIEeH MOJeNU PeryysiTopa U BKIKYAKTCA BEHTUJISTOPHI
oxJaxkaeHus. [lasee Ha Aucnee oTOO6pPa3sUTbCS HaANUCh ‘['OTOBHOCTB” U TeKylllee 3HaYeHHE
CUTHaJsa 3ajaHusi( HanmpsKeHUs WM MOINHOCTH, Hanpumep U3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe ¥ NporpaMMHUpPOBaAHUIO.

6.2 Ilo yMoJsiuaHHIO, pETyJsATOp HMeeT HACTPOMKU: IMojadya KomaHJbl “PaboTra”
OCYI[ECTBJISIETCS MECTHO TYM6JIEPOM C JIMI[€BOH MaHeJ M, BbIXO/HOE HaNpsi>KEHUE PEryJIUPyeTcs
$a30BbIM METO/IOM, CHTHAJ 33/laHUs MOJAETCS BCTPOEHHBIM MEpPEeMEHHBIM PEe3UCTOPOM.
[lepeBenuTe TyMm6sep “PaboTa” B moJsiokeHHe “Bka” W NpOKpyTUTE pPYy4Ky IepeMeHHOTO
pe3ucTopa OT OJHOTr0 KpaWHero IMOJIOKEeHUS [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO HaA
MO/IK/IIOUeHHOW Harpy3ke( JlaMmax HaKaJWBaHHWs) U3MEHSETCS HalpsbKeHWe B mpejiesiax OT
HYJISI 10 TIOJIHOTO CETEBOTO.

19



"3Bezna InexktporHnka” https.//zvezda-el.ru/

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

[IporpaMMUpoBaHMe M MPOCMOTP 3HAYEHUW YCTAaBOK OCYLIECTBJISIETCS B pexuMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HEOOX0AUMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaATKOBPEMEHHO MOSIBUTCS
Haanuchk “[IlporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAUKATOpa OTOOpa3UTCsA
Ha3BaHUe NepBOM QYHKIMU:

F1 cnocob ynp.

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

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
OJJHOM HAaCTPOMKHU K JPYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.

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

F1 cnoco® ynp.
0 - Tymbnep

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

Jlis Toro, 4To6bl COXpPAaHUTb BblOpaHHOe 3HauyeHHWe QYHKIHUH, HY»KHO KpaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3WTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHMKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKYlLled GYHKIUH U CTAHET BO3MOXKHbBIM
HaBUTAUA 0 QYHKIUAM.

Ecnv xe BblOpaHHOe 3HaueHHEe QYHKLIUU COXPAHATh He TpebyeTcs, HaXMHUTE KHOIKY
“ITporp.” TekCcT BO BTOPOM CTPOKE MHAWKATOPA UCUE3HET, a 3HaueHHe QPYHKIUU He COXPAHUTCH,
B 4YeM JIerko y6eJJUThCs, IOBTOPHO MPOCMOTPEB 3HaueHHe PYHKIHUH, AJS1 4Yero OnsThb HYXKHO
HaXKaTb KHOMKY “@”.

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

dyH- Haanuce Ha OnucaHue
KLU HHAMKaTOpe

dyukuuu F1-F8 ABIAI0TCA 0601UMH AJ11 BCeX PEXXMMOB

OmnpegnensieT crnoco6 ymnpaBJeHUs: KoMaHJa “Pa6ora” mojaeTcdi MeCTHO HJIH
F1 crnoco6 ymp. | AUCTAaHIMOHHO

3HaueHHe | Hagnuce | [TosgcHeHue
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KoMania “PaboTa” nojiaetcs nepeBoioM pyKOSITKU

0 TyMOJ1e “ , B ,
Y p TymM6Jepa “PaboTa” B nosioxkeHue “Bra’
KoMania “PaboTa” mojjaeTcst myTeM 3aMbIKaHUs KJIEMM

1 JYCTAHIIMOHHO o

6 1 7 K1eMMHO# K0J10JIKU X1 MJIaThkl yOpaBJeHUs
2 modbus Komana “PaboTa” nmomaercs no untepdeiicy RS-485
OnpepesisieT CUTHaJ yIpaBJeHUs] BBIXOIHBIM HaNpsi>KeHUeM
3HaueHHUe Hagnucoh [TosicHeHue
CurHaJ 3aJlaHUs U3MEHsIeTCS HaXKaTHeM KHOIIOK “>" u
il<"
0 KHOIIKHU an
HaxaTue “>” yBeslnuMBaeT BbIXOJJHOE HANlpsHKEHHE
HaxkaTue “<” yMeHbIlIaeT BbIXOJHOE HAMPsXKEHHE
CurHan 3aJlaHUsl HW3MEHSETCS TMOBOPOTOM PYYKHU
NepeMeHHOTO Pe3UCTOpa, pa3MelleHHOr0 Ha JIMLEBOH
1 BCTP.PE3UCTOP | HMAHEJIH. [TosioxkeHHE “Mun” COOTBETCTBYET
F2 CUTHaJ yIp. MHHHMaJIbHOM BeJIMYMHE 3a/laHud, NoJIoKeHHue “Makc”
— MaKCMMaJIbHOY BeJINYMHE 3a/JlaHus.
2 0.10B CurHasn 3ajilaHus NMOJaeTcsd BHEIIHUM HanpsihkeHueM 0-
B 10B
3 0.20 MA CurHaJ 3alaHud noJilaeTcss TOKOM ynpasJjeHus 0-20 MA
4 4.20 MA CurHaJ 3alaHud I0JIaeTCcsd TOKOM ynpaBJjeHus 4-20 MA
BHELW CurHan 3aZjlaHus MNOJAETCd BHEIIHHWM IepeMeHHbIM
5 e3I/ICT(.) pPe3UCTOPOM. PekomeHzayemoe 3Ha4YeHUe
p P CONpPOTUBJIeHHUS 3TOro peauctopa 1..10 kOm
6 modbus CursaJs 3a/ilaHus nojlaetcs no uHtepdeiicy RS-485
OmnpefesisieT MOBe/IEeHUE peryJsiTopa MNocje NPOMNaKU HaANPsSHKEHUsI CUJIOBOUM CETH WJIU
BCIIOMOTaTeJIbHOTO HaNPsKeHUs B pexkuMe “PadoTa”
3HavyeHue Hapnuce [TosicHeHue
Ecniu mpoBas HanpspkeHUs JJIUJICS MeHee 2 CeK -
BBIXOJIHOE HaNpsiKEHUWe CKAauKOM BO3BpalllaeTcs Ha

0 BKJIDYEHO MpEeXXHHUH YPOBEHb.

Ecnu mpoBas HampspkeHusi Jiauscs GoJsiee 2 cek -

F3 aBT.BKJI. MPOUCXOJAUT aBTOMAaTUYECKOE TOBTOPHOE BKJIIOYEHHE.
Ecniu mpoBas HamnpspkeHUs JJIUJICS MeHee 2 CeK -
BBIXOJIHOE HaNpshKEHWe CKadyKOM BO3BpalljaeTcsd Ha
MpexXKHUH yPOBEHD.

1 oTkitodeHo | Eciu mnpoBan HamnpsbkeHus Jawics 6Gojiee 2 cek -
aBTOMATHUYECKUN Nepe3anyCcK He MNPOUCXOJUT; YTOObI
nepedT B pexxuM “PaboTa” HY)KHO NHOAATb KOMaHAY
“Cton”, mocJie 4ero noJiaTb BHOBb KoMaHay “Pa6oTta”

OnpefesisieT ycja0BUe cpabaThliBaHUS 1-ro MPOrpaMMUPYEMOro peJsie
3HaueHUe Hapnuce [TosicHeHue
0 OTKJIIOYeHO | Pesie HeakTHMBHO BO BCeX pexkMMax paboThl
1 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT MPHU NEPEXOIE B PEKUM
F4 1-e pene I'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbIBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAaJ CpabaTbiBaHUE peJie IPOUCXOJUT MPHU NEePEXOIE B PEKUM
ABAPHUA “ABapwus”
OnpefensieT yca0BHe cpabaThIBaHUs 2-TO IPOrPAMMHUPYEMOTO peJie
3HaueHHe Hapnucek [TosicHeHuUe
FS 26 Dese 0 OTKJII0YeHO | Pesie HeakTHMBHO BO BCeX pekMMax paboThl
P 1 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT MPHU NEPEXOIE B PEKUM
I'OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJHUT MPHU NMEPEXOJE B PEKUM
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PABOTA “PaboTa”
3 CUTHaJ CpabaTbIBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
ABAPHA “ABapus”
OnpeensieT yca0BHe cpabaThIiBaHUs 3-T0 MIPOrPaMMHUPYEMOTO peJie
3HavyeHue Hapnuce [TosicHeHue
0 OTKJIIOYeHO | Pesle HeaKTHMBHO BO BCeX peKMMax paboThl
1 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT MIPU Nepexo/ie B PEKUM
F6 3-e pesie 'OTOB “T'oToBHOCTB”
2 CUTHAaJ CpabaTbiBaHUE peJie IPOUCXOJUT NMPHU NEPEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbIBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
ABAPHA “ABapus”
OnpepenisieT MeTO/| pery/IMPOBaHUs BbIXOJHOT0 HANPAKEHUS
3HavyeHue Hapgnuce [losicHeHue
F7 METOJ, per. - >
0 ¢dazoBbId ®a30BbIM MeTO/] peryJMpoBaHus
1 np.nepuoj; | MeTo/ peryjiipoBaHus NPONMYCKOM NEPUOJIOB
3ajlaeTcs XapaKTep Harpy3Ky — aKTUBHAsl UJIM aKTUBHO-UHAYKTHBHAs.
3HaueHHe Hapnucek [TosicHeHue
0 aKTHUBHasl AxTuBHas Harpyska( cos ¢u >0,9)
F8 Harpyaka 1 aKTUBHO-UHJ. | aKTUBHO-UHAYKTUBHas. PeKoMeH/yeTc HCNOJb30BaTh
JU1s1 Harpysku c cos ¢u<0,8 nmpu ¢a3oBoM yrnpaBaeHUHU(
F7=0) wu jna Harpyskd, NOJKJIOYEHHON uepes
TpaHcpopmaTop, mpH yIpaBJeHUW MNPOMYCKOM
nepuosoB( F7=1)
dyuknuu F11-F22 pneiicTBYOT pu ¢pa3oBoM MeToje peryaupoBanus( ¢yukunusa F7=0)
BpeMs MaBHOTO BbIXOJAa HaNpPsDKEHUS HA 33/laHHBIA ypoBeHb. /[Mana3oH 3HauYeHUUH
F11 IJIaBH. YCK
¢yuknuu ot 0 1o 25 cek c marom 0,1 cek
BpeMs M/JIaBHOrO CHWKEHHUS HAaNpsSHKeHHWS [0 MUHUMaJbHOTO 3HavyeHHUd. /luama3oH
F12 IIJIABH. BBIKJL. .
3HaYeHUU ¢yHKIuu oT 0 1o 25 cek c marom 0,1 cek
OnpenesisieT 3aKOH U3MEHEHHUS BbIXOJHbBIX HANPSXKEHUSI U MOIIHOCTU B 3aBUCHMOCTHU
OT yHpaBJISIOIEro cUrHaaa(mnpu ycJOBUM, YTO HaNpsiKeHUE CeTU CUHYCOUJAJbHO, a
Harpy3ka JINHelHa)
3HavyeHue Hagnuch ITosicHeHue
F14 | per.BesuynHa
0 U Bbixo/lHOe HampspKeHWE MpPsIMO MNPONOPIUOHANBHO
CUTHaJy ynpaBJieHusi
1 p BrixoHas MOIHOCTb NPAMO NPONOPLHUOHATBHO CUTHALY
yIpaBJeHUs
F15 | mmxnnpegen MuHuManbHOE 3Ha4eHHe CUTHaJla 3aAaHus B %. /luana3oH 3HayeHUH GyHKUUU oT 0%
J10 100%, Ho He 6oJiee 3HaveHus ¢yHkuuu F16. luckpetHocts 0,1%
MakcuMasibHOe 3HaueHHe cUrHaJjia 3aJaHusa B %. /luana3oH 3HayeHud yHKLUM oT 0%
Fl16 BepX. pefe
J10 100%, Ho He MeHee 3Ha4YeHus pyHkunu F15. luckpetrHoctb 0,1%
YnpaBsiieHHMe TOKOM Harpy3kd. @PyHKUIUSA BKJIHOYAeT WU OTKJIKYAeT PexXUM
OrpaHUYeHHs TOKA WM CTabUIM3alUU TOKa.
3HaueHUe Hagnucek [TosicHeHue
F17 pexum 0 OTKIL PexxMbl OTpaHUYeHUs WM CTAOWJIM3ALUK TOKa
OTKJIKOYEHBI
1 orpaHuyeHve | BkitoueH pexxUM orpaHU4YeHUs TOKA
2 cTabuyinzanus | BkaoyeH pexXuM CTabUIN3allMU TOKA
QyHKIMS onpeJiesisieT CKOPOCTh U TOUHOCTh CTA6U/IM3allMU UJIU OTPaHUYEeHUs
0 MepsieHHas | MejsieHHas cTabu/ivM3saliysi, BbICOKasi TOUYHOCTh
F18 | cTrabuausanus 1 cpenHsas CpenHss cTabUIM3aIs, CPeJIHSAS TOYHOCTD
2 6bIcTpast BricTpas cTabuan3anus, HU3Kasi TOYHOCTh
3 rubkas BoicTpasi mpu  GOJIBUIMX OTKJIOHEHHSIX OT YCTaBKH,
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| | MeaJIEHHad ITPU MaJiblX OTKJIOHEHHUAX

Onpe,qenﬂeT MWHHUMAJ/IbHOE€ 3HAY€HHUE TOKA B HAI'PY3Ke B peKUMe CTa6I/IJII/ISaLII/II/I TOKa.

F21 H. nnpege |
el 3HaueHue QYHKIUY HE MOXET NPEBbICUTh 3HaYeHUe PyHKIuu F22
OnpefensgeT MakCMMaJIbHOe 3HAaYeHHe TOKAa B Harpyske B pe;XKMMe OTpPaHHUYeHHs TOKa
F22 B. ipege | WM CTAabUJIM3aLMMU TOKA. 3HaYyeHHe QYHKIMH He MOXKeT NPEeBbICUTb HOMMHAJIbHBIH

TOK pPEeryJiiTopa U He MOXKeT ObITh MeHblIlle 3HaueHus1 yHKuuu F21

dyuknuu F26-F28 neiicTBYIOT Ipu peryJiMpoBaHuA MeTOA0M nponycka nepuogoB( ¢ynknusa F7=1)

OnpefensieT BpeMsl OAHOTO I[MKJIA PETYJAUpOoBaHusl. [/luanasoH 3HaueHU pyHKLIMH OT 1

F26 HHICL per. Jo 10 cek c marom 1 cek
F27 | mmxnnpesen MuHuMasbHOE 3Ha4eHHe CUTHaJla 3aAaHus B %. /luana3oH 3HayeHUH GyHKUUH oT 0%
J10 100%, Ho He 6oJiee 3HaYeHus ¢yHkuuu F28. luckpetHocts 0,5%
F28 Bepx.npese MakcuMasibHOe 3HaueHHe cUrHaJjia 3aJaHusa B %. /lnana3oH 3HayeHud yHKLUM oT 0%
' J10 100%, Ho He MeHee 3Ha4YeHus pyHKunu F27. luckpetrHoctb 0,5%
QyHKIMA BK/AKOYAeT W/IM OTKJIOYaeT TeCTUPOBaHME Ha HaJMihe Harpyskd H
BHYTpeHHee KOPOTKOe 3aMblKaHHe TUPUCTOPOB
Fo1 KOHTPOJIE 3HayeHUe Hapnuce [losicHeHUe
Harp.
0 BKJIIOYEHA 3amyTa BKJIKYEHa
1 OTKJIIDYEHa | 3aluTa OTKJIYeHa
3anuce B IaMATb 3aBOACKUX HACTpoeK( 3Ha4eHHUH 10 YMOJTYaHUIO)
3HavyeHue Hagnuch ITosicHeHue
0 HeT 3HaueHUs BceX IporpaMMHUpyeMblX GYHKLUUMA He
H3MeHseTcsl
Bce  nporpammupyemble GYHKIIMM  NPUHUMAIOT
3aBOJICKHe 3Ha4YeHHA. ITU 3HAYEHHS PaBHBIL:
dyHkuUa 3aBojckoe dyHkuUa 3aBojckoe
3HaueHue 3HaueHue
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 Fo1 0
F11 3 cek F98 0
F12 1,5 cek F99 1
F14 0 F100 3
F99 | RS-485 ajgpec OnpenesisieT aJipec ycTporcTBa B ceTH RS-485, 3Hayenus ot 0 10 247
OnpefesisieT CKOPOCTh MepeJilauu JaHHbIX 0 ceTu RS-485
3HaueHUe Hagnucob
0 1200 6uTt/C
1 2400 6uT/c
2 4800 6uT/c
3 9600 6uT/C
F100 | RS-485 ckop 4 19200 6ur/c
5 28800 6uT/c
6 38400 6uT/c
7 57600 6uT/c
8 76800 6uT/C
9 115200 6uTt/c
F102 kI daza OnpenensieT k03GPUIMEHT Mepefayd MO TOKY MeXJy HW3MepeHHbIM 3HaueHUEeM
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CMTHaJla C JaTYMKa TOKa M IOKa3aHWsIMM TOKa Ha JAuciiee. Ha mnpeanpusTuu
M3TOTOBUTEJIE 0OBIYHO BLICTaBJAEHO 3HadYeHue 6n3Koe K 1,00. /IlnanasoH 3HaYeHUH OT
0 1o 2,50

8. Ucnosib30BaHue BctpoeHHoro IIU/l-perysaropa

Ana ucnosb3oBanua BcTpoeHHoro [IW/I-peryndaropa Ajisg peryJiMpoBaHUA TeMIlepaTyphl
00'beKTa HEOOXO0JMMO BbIOpaTh CUTHaJ ynpaBjeHUs 4.20 MA, A/ 4ero HY»KHO YCTaHOBUTbD
3HayeHUe ¢yHKIMM F2, paBHoe 4. B 3ToM ciydae aHasioroBbld BbixoaHOW curHaa I[THU/-
peryJjatopa CTaHeT YIpaBJAThb BbIXOAHBIM HanpsxeHueMm TPM.

Takxe Heo6x0aUMO NpoU3BeCTU KoHUrypupoBaHue [IU/[-peryisiTopa B COOTBETCTBUMU C
npujaraeMon TeXHUYeCKOU JOKyMeHTaleN.

9. UHAMKaNMA AAaHHbIX HA AHUCILJIee
B Ta6siuie 9.1 npuBeieHbl 0TOOPaXkaeMble Ha JUCILIee JaHHbIe AJs1 BCeX PEXXHUMOB.

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

P3=45%, I3 = 66 A.

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

2-51 CTpOKa 3HavYeHHe QYHKILHMU U KpaTKoe NOosiCHEHUe

1-5 cTpoka BesimumHa 3a/jal011ero CUrHaua

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

OToOpakaeMble Ha AUCIUIee MapaMeTpbl NEPUOJUYECKH MEHSIOTCH.
YTo6Bl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MNapaMeTp,
HanpuMmep, Tp, Hy)kHO HaaTb KHoOmNkKy "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MNOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (QUKCALUIO
TeKyllero napaMmerpa. I[Ipu sToM Ha gucniiee 6yfeT 0TOOpakaTbCs
TOJIBKO BbIOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Koz omin6ku v ee Ha3BaHue

PaboTa

10. Bo3MoKHbIe HEUCIIPABHOCTH U CNIOCOGHI MX YCTPAaHEHU
B03MOKHbIE HEUCITPABHOCTH U CIOCO6BI UX YCTPaHEHHs MPUBeIeHbI B TaduIe 9.1

Tab6sinna 10.1 Bo3MoKHbIe HEMCIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS

N OmH6KH Haanucek Ha IlosscHeHHne

MHAUKATOpEe

Harpyska He nojjk/i04eHa WM KOPOTKOE 3aMbIKaHHE BHYTPH TUPUCTOPA.

Bo3mo:KHasi npuYnHa JenicTBUs
Harpy3ska He mnojk/ouyeHa WM | Y6eAUTbCA B paBUJIbHOM
ol HeT Harpy3KH{ WK | NOAKJ/I0YEeHa HEBEPHO NOAKJ/IYEeHUH Harpy3KHu

K3 tupucropa! HapyiieHne KoHTaKTa [IpoBeputs KOHTaKTHbIe

coeMHEeHUs; NPU Heob6XO0JUMOCTH

KOHTaKTHbIe [IOBEPXHOCTHU

3a4YMCTUTh, BUHTOBbIE COeJVMHEHUS
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MNOATAHYTb

O6pbIB MPOBOJIOB, OGPBIB BHYTPHU
Harpy3ku

[IpoBepUTH 11€JI0OCTHOCTH MPOBO/IOB
Y Harpy3KH NyTeM “NPO3BOHKU”

KopoTkoe 3aMbikaHHe BHYTPH
THUPHCTOpA

“Ilpo3BOHUTL”  THPUCTOP npu
OTKJIIOYEHHOM HaNpsDKEeHUU CETH.
Ecnu  Tupucrtop “3sBoHuTca’ -
YCTPOUCTBO HEMCITPABHO

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

YcTpoHCTBO He OGHAPYKMBAET HANPSDKEHHE CETH

Bo3MoxHasg npu4MHA JencTBus
Hanpsokenune Ha peryasaTop He | Y6enuTbcs B HNOJK/II0YEeHUHU
. N0/J,aHO HanpsKeHus, IPaBUJIbHOCTH
Om?2 HeT CUJIOBOH ceTH!
HNOJKJ/IYEeHUs
C/IMIIKOM HU3KOe HallpshKeHue Y6eaUThbCs, UTO HaNpsHKeHUe B CeTH
6osbie 190 B
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
Bo Bpems pa6oThl 6bl1 3adpUMKCUpPOBAH NpPOBa/J HaNpsHKeHUs] MUTaHUA
CUCTEeMbl  yIpaBJeHUs  WJA IpOBajJ  CUJOBOTO  HaNpsHKeHUA
JJINTENbHOCTBIO 60Jlee 2-x ceKyH/. JlaibHelllllee ToBeJileHUe peryJsiTopa
Ow3 Hannpljl(;}]zslj-lllxlﬂ' onpenensiercs 3HaueHueM o¢yukiuu F3. Ecau F3=0, To ycTpoiicTBo
’ aBTOMaTHU4YeCKH Tnepedjer B pexuMm “loToBHOCTh”; ecim F3=1, ToO
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” moc/je HoAayd KOMaHZbI
“Cton”
Temnepatypa ox/axawlulero paguaropa gocrurJa 80 C.
Bo3mo:KHas npuYnHa JenicTBUs
Heucnpasen BEHTHUJIATOD | Y6eAUThCA B HCIPAaBHOCTH
OXJIAXK/eHUsA BEHTUJIATOpPA
3acopeHbl BEHTUWJIALMOHHBIE | [IpouucTUTh BEHTUJISILIMOHHBIE
0 KaJII03U »KaJII03U OT IBLJIM U Mycopa
w4 neperpesn!
PerynaTop pasmelleH B IJIOXO | YOeAUTbCS, 4YTO  TeMIlepaTypa
BEHTWJIUPDYEMOM MJM JKapKOM | OKpY:Kalollero BO3/yXa He
MecTe npesbimaer 40 C.  YcTaHOBUTH
peryaatop B Jipyroe = MecCTo,
IPUMEHUTDb BHEIIHUH 061yB
BHyTpeHHAA HEHCIIPAaBHOCTh OTnpaBUTb B pEMOHT
[lnaTel A2 u A5 He o6MeHHBawTcA | [IpouucTUTh MeXIlJIaTHbIEe
HeT CBSI3U MEXAY
Owb5 iaTamu! ZpyT C L pYyroM JaHHBIMHU pasbeMbl, ec/IM OLIMOKa He Hcye3aeT
— OTHPABUThb B PEMOHT
KopoTkoe 3ambikaHMe Ha BbIxoZie | [Ip0O3BOHUTB BBIXO/, peryndaTopa Ha
peryzasaTopa Ha/Inure MeX$a3HOro KOpOTKOIro
3aMblKaHHUA U 3aMbIKaHUs Ha 3eMJIIO
CivwikoM  6oJibliMe  IMYCKOBBIE | YBeJMYbTe BpeMs IIJIaBHOI'O MYCKa,
Om?7 Kopotkoe TOKH YMEHBIINTE BBIXOJHOE
3aMblKaHue!
HanpsKeHue, BKIIYUTE PeXKUM
OrpaHHUYeHHUs TOKa
C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C IPOU3BOAUTEJIEM
BHyTpeHHAA HEHCIIPAaBHOCTh OTnpaBUTb B pEMOHT
3HayeHue TOKa HarpyskH | YMeHbIIUTb BBIXOJAHOE
npeBbIllaeT HOMMUHAJbHBIM TOK | HalpsiKeHUe PeryJsTopa;
ow10 Meperpyaka peryzasTopa B TedeHHe | BKJIYUTD PEKUM OrpaHUYeHUs

AJINTEJIbHOTO BpEMEHHU

TOKA; YBEJUUYUTb COMMPOTUBJIEHUE
Harpy3Ku

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

PerysissiTop He BocnpUuHUMaeT koMaHAy “PaboTa”
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Bo3MoxHasg npuYMHa

JelicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha peryysTop

[IpoBepUTH MOCTyIVIEHHE KOMaHJbl
paGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUSs; y6eauTbCs B
HCIIPABHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3anporpaMMHpoBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10/1a41 KOMaH/bl

[IpocMoTpeTh 3HaueHUe OQYHKIUU
F1; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEHUeE.

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIK PaBHO 0%

Bo3mo:KHas npuYnHa JenicTBUs
HeuncnpaBHOCTb nemnei | [IpoBepuTh 11€JIOCTHOCTh U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO/ K/II0YeHHUS

MNOAKJIDYEHHE

L[enedl ynpaBJeHus

HeBepHO ycCTaHOBJIEHO 3Ha4yeHHE
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0lero CUrHajia

[IpocMoTpeTh 3HaueHUe OQYHKIUU
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HaYEHUeE.

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOT0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSS
HEHCIIPaBHOCTb

OTnpaBUTH B PEMOHT

HeT omin6ok

PerysnaTop nmnepexoauT B pexuMm “‘Pabora”, curHaa ymnpabJ/ieHHS
IPUCYTCTBYeT U H3MEHSIETCs, Harpy3ka IOJK/YeHa, HO Ha BbIXOJEe

HalpAXeHHd HET

Bo3MoXkHas NpUIUHA

JencrBusa

HeucnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omu60ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He nmopmano BcmoMmoraTeJibHOE
nutaHue 220 B

BkrounTh aBTOMaT QF1,
MpPOBEPUTh HaJUUMe HalpsKeHUs
220 B Ha koHTakTax aBTomMaTta QF1

Haxxata  kHomka  “ABapuiiHoe
oTKJO4YeHue”

OTXaTb KHOIKY

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipu paboTe peryasaTop MNepUOAUYECKU “3aBUCAaeT’, [aHHble Ha
MH/JUKaTope OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJeHUs
BOCIPUHHMAIOTCS C 3aN03/JaHHEM UJIH HEBEPHO

Bo3MoxHasg npu4MHA JencTBus
BcnomoraresibHOE nuTtaHue | [IpoBepbTe ociuiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U [pPOBaJIOB B
nepuojUyecKu B HEM BO3HHUKAKOT | BCHOMOraTeJlbHOM Hanps>KeHUH.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE/ICTBUE BKJIQUEHUS JPYToro | OT Apyroi JUMHUU
o6opyaoBaHus (

3JIEKTPOABUTATEJIEH, CBAapPOYHBIX
anmnapaTos)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

[Ipy mojavye HampsiKEHHWs Ha PETryJATOP HA Harpyske MPUCYTCTBYET
HanpshKeHHUe, X0Ts KoMaH1a “Pa6oTa” He 1olaHa, peryJisiTOpP HAXOAUTCS B

pexxuMe “I'oToBHOCTB”

Bo3MoxkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMblKkaHHE BHYTPH

“Ilpo3BOHUTBL” TUPUCTOP
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TUPHUCTOPA

HerepHoe NMOJIK/IIUeHUe | YoeauTca B MPaBUJIBHOCTH
Harpy3ku NOJKJII0YEHNS HATPY3KHU
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

11. TexHu4YecKoe 06C/IyKUBaHUE

11.1 TexHuYeckoe OOCIY>XMBaHHE peryJsiTopa MPOU3BOJUTCS He pexe OJHOro pasa B
IIeCTh MeCSIeB U BKJIIOYAET B CeOs:

A) KOHTPOJIb KpelJieHUs peryJasTopa

B) KOHTpPOJIb 3JIEKTPUYECKUX COeTMHEHUH, MOATS>KKa BUHTOBBIX COeITUHEHUH.

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEXXKHUMA PETYJISATOPA.

12 MapkupoOBKa peryJjaropa

12.1 Ha kaxabplil peryiiTop HaHOCSTCS:
A) Ha3BaHUe peryasaTopa;
B) o603HaueHHe NUTAIOLIEr0 HANPSXKEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;
[') cTeneHb 3alUTHI KOPIYCa;
/1) 3aBoACKOM HOMED;
E) rog usrotossieHus.
13 YnakoBka 6/10Ka
13.1 YnakoBKa peryJisiTopa Mpou3BOJUTCS B KAPTOHHYIO KOPOOKY U/ AepeBSIHHBIN SIIUK.

14 TpaHcnnopTUpOBaHMeE U XpaHEHUE
14.1 PerynsTop XpaHUTb B 3aKPbITbIX MNOMeEIEHUSX B KAPTOHHBIX KOpPOOKaX WU
JlepeBSIHHBIX SIIUKAX MPU CJIeAYIONUX YCIOBUSX:
A) TeMnepaTypa okpy:katoiero Bo3ayxa -20...+55 C;
B) oTHOcHUTeIbHAsA BJAAXXHOCTb Bo3Ayxa He 6oJ1ee 80 % npu temnepatype 35 C.
Bo3yx B NOMeLeHHUH He J0J/DKEeH COZAepaThb MbLIM, MTapOB KUCAOT U ILeJIoYel, a Takxke
ra3os, BbI3bIBaKOIIUX KOPPO3HUIO.

14.2 PeryssiTop B yHaKOBKe TPAHCIOPTUPOBATbH MpHU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTHU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

14.3 TpaHcnopTUpOBaHHEe [JONyCKaeTC BCEMHM BHUAAMU 3aKpPbITOrO TPaHCIOPTA.
TpaHcropTHpoBaHHWe  ABUATPAHCIOPTOM  JOJ/DKHO  MPOU3BOAUTBHCA B OTAIJIMBAEMbIX

repmMeTu3npoOBaHHBIX OTCEKAX.

15 KoMIm1eKTHOCTD

TPM-1-TIAZI10 e e e e 1 .

PYKOBO/ICTBO MO 3KCIIIYATALMM ..evereeeaerererersnessreensnes 1 wr.
PykoBoacTBo no sakcnsyatayuu [IU/l-peryasaropa... 1 wr.
JIaCTIOPT e et e e e e 1 wr.
KUTHOUH ..o e 2 1T
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16 T'apaHTHIiHbIE 06s13aTE/IbLCTBA

16.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHSA MPOAAXKH, TPU COBJII0JeHUU
N0J1b30BaTeJIEM YCJOBUM IKCIJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAaHEHUS U MOHTAXa.

16.2 B ciayyae BbIXOZa peryJjsaTopa U3 CTPOS B TedeHUe TapaHTUWHOrO CpoKa IpHU
CO6JIIDZIEHUH T0Jb30BaTe/ieM YCJAOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUS, XpaHEHUs U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIeCTBUTD €ro 6eCrjaTHbI PEMOHT UJIW 3aMeHY.

16.3 F'apaHTHIHbIE 06513aTEbCTBA U3TOTOBUTEJISI HE J€UCTBYIOT:

e [Ipu MexaHUYECKUX U UHBIX MOBPEKJEHUAX YCTPOMCTBA 10 BUHE MOTPEOUTES.

e HanpepoxpanuTesn.

e B ciyyae peMoHTa M KOMILUIEKTAalLlMM NOTpPeOUTENeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHU3alUi 6e3 CoraacoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usmMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHHe UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh IPU HapyLUIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUUMHBIX YCJOBUSX, WUCOBITAJU yJAapbl MOJIHUM, MOXap WJIMU JAPYrue 3KCTpeMaJibHble
yCJI0BUS.

16.4 PeMOHT M cepBUC, B TOM 4YHMCJie TapaHTUWHBIN OCYIIECTBJSAETCA Ha NpeJNpUATHU
M3TOTOBUTEJIS.

16.5 B cinydae HE06XOAMMOCTH FAapaHTUMHOIO U MOCTTapaHTUMUHOrO PEMOHTA NPOAYKLUHU
MOXKHO 00PATUThCS 110 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 FabapuTHbIE U NPUCOEeJUHUTETbHbIE pa3Mepbl
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Tab6suna B1 'abapuTHbIE U IPUCOEJUHUTEIBHBIE pAa3MePbl, MM

HavmeHoBaHUe Al A2 A3 Bl B2 H Kpenex Macca, Kr
TPM-1-1THW/110-40 360 | 390 | 414 560 525 | 174 | Boartel M8 15
TPM-1-1THW/110-80 360 | 390 | 414 560 525 | 174 | Boartel M8 16
TPM-1-TTW/110-125 360 | 390 | 414 560 525 | 174 | Boatsl M8 17
TPM-1-1IM/110-160 360 | 390 | 414 560 525 | 174 | Boarsl M8 18
TPM-1-1IM/110-200 360 | 390 | 414 560 525 | 174 | Boatsl M8 19
TPM-1-1IM/110-250 480 | 516 | 546 720 680 | 194 | Boatsl M10 25
TPM-1-TTW/110-315 480 | 516 | 546 720 680 | 194 | Boatsl M10 26
TPM-1-TTHM/110-400 480 | 516 | 546 720 680 | 194 | Boatsl M10 28
TPM-1-1THW/110-500 560 | 602 | 638 840 790 | 194 | Boatel M12 35
TPM-1-1IM/110-630 560 | 602 | 638 840 790 | 194 | Boartel M12 35
TPM-1-1IM/110-800 560 | 602 | 638 840 790 | 194 | Boartel M12 38

TPM-1-TTM/110-1000 660 | 702 | 738 940 890 | 222 | BosaTte M12 48
TPM-1-TTM/110-1250 760 | 802 | 838 1000 950 | 222 | BoaTte M12 54
TPM-1-TTM/110-1600 760 | 802 | 838 1000 950 | 222 | Boate M12 62
TPM-1-11M/110-2000 HanoJibHbIM mKad 1600x600x600 120
TPM-1-1IM/110-2500 HanoJibHbIM mKad 1800x800x600 150
TPM-1-1IM/110-3000 HanoJibHbIM mKad 1800x800x600 155
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