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HacTosiumii fOKYyMeHT siIBnsieTcsl penpe3eHTaTUBHbIM BapuaHTOM PYKOBOACTBA MO
akcnnyatauum BYCT2, maeHTU4YHbIM NO COAEPXaHUIO 3TaJIOHY PYKOBOACTBaA NO
akcnnyatauum KYB®.421212.002 P33, npoweawemy cepTudpukaumio Ha
COOTBETCTBME.




BeBepeHue

HacTtoswee pykoBOACTBO MO  3KchayaTauMm MpPegHa3HaYeHO Afs  O3HAKOMJIeHus
ob6CcnyXuBaloLWEero nepcoHana ¢ yCcTpoMCTBOM, MPUHLIMIOM AENCTBUS, KOHCTPYKLUMEN, NMOPSAKOM
TEXHUYECKON 3KcnnyaTaumm n obcnyxmuBaHus 610ka ynpaBieHus TUPUCTOpaMU U CUMUCTOPaMU
BYCT2 (uMmeHyeMoro aanee rno TekcTy «6a0k» unn «bYCT2»).

Bnok Bbinyckaetcs cornacHo TY 4389-003-46526536-2008 1 umeer ceptudukar
cooteetcTus FTOCT-P.

Mpumep nonHon 3anmncu 06o3HaveHust B6noka Npu ero 3akasze M B AOKYMEHTauUW Opyron
npoayKuUnn, rae OH MoryT 6biTb MPUMEHEHbI:

Bnok ynpaeneHus Tupuctopammu u cummnctopamm BYCT2 TY 4389-003-46526536-2008.

Mpumep cokpaleHHoro 0603Ha4veHus 6noka npu 3akase: BYCT2.



1 HasHauyeHue

1.1 BYCT2 npegHasHayeH s ynpasneHust TMpuctopaMm n CUMMUCTOPaMiu (fanee B TeKCTe —
TMPUCTOPaMM) B COCTaBE PEryNSTOPOB NEPEMEHHOIO HANPSKEeHUS, PYHKLIMOHMPYIOLLMX Ha YacToTe
nutaiowen cetm 220/380B v wmncnonb3yembix OAS PEryvpoBaHust Hanps>keHus nuTaHus
PEe3NCTUBHO-NHAYKTUBHbLIX HAarpy3oK, MOAKMOYEHHbIX MO CXemMam COeAuHeHus: «3Be3ga C
HenTpanblo», «3Be3na 6e3 HenTpanu», «PasoMKHYTbIA TPEYrofIbHUK», «3aMKHYTbIA TPEYroNbHUK>,
BKJlOYash HenonHodasHble BapwaHTbl. OcHOBHasi @yHKUMS, BblnosHsemMas  6510KkoM,
npeobpa3oBaHMe BXOLHOIO YMNPaBAsIOWEro curHana B AJIUTENbHOCTb OTKPbITOrO COCTOSIHUS
TMpucTopa.

1.2 Bnok MOXeT NPUMEHATLCS O PYYHOrO YNpaBfieHUs! yPOBHEM MOLLHOCTU HarpeBaTtens
(ons 9TOro mpegHasHavyeH perynsartop Ha NULEBOWM MaHenu), a Takke A aBTOMaTU4eckoro
noaaepXaHus Temnepatypbl 06beKkTa COBMECTHO C TEPMOPErYNIATOPaMMU.

B kayecTBe ynpasnsioLmx CUrHaN0B MOTYT MPUMEHSATLCS:

—  CTaHpapTHbin curHan 0...1 B;

—  CcTaHpapTHbin curHan 0...10 B;

- cTaHgapTHbIi curHan 0...20 MA;

—  cTaHgapTHbIV curHan 4...20 MA.

Bo3amoxHO ncnonb3osaHve 6noka onis:

—  perynnupoBaHus Harpy3ku NoAKIIOYEHHOM Yepes TpaHchopmaTop;

—  NNaBHOro nycka TpexdasHoro aCUHXPOHHOIo ABUraTens;

—  perynnpoBaHus HanpsiXXeHus B Lensx Harpysok, rae 0,4< cos ¢ < 1,0.



2 TexHMYeCKUe XxapaKTepUCTUKN U YCIZIOBUSA 3KCIJlyaTaumm

2.1 OCHOBHblE TEXHMYECKME XapakTepucTukm 6n0ka npuBeneHbl B Tabnavue 2.1.

Ta6nuua 2.1 — TeXHN4YeCK1e XapaKTePUCTUKM

HanmeHoBaHune 3Ha4yeHune
MutaHne
HanpsixeHune nutanuns, B 220
YacTtoTa, Ny 50
JlonyCTUMOE OTK/IOHEHME HaNPSXEHWUS MUTaHUS OT
HOMuHana, % -15...+10
MoTpebnsemasn MOLWHOCTb, BA, He 6onee 12
Bxopapl
Bxoapl ynpaBneHns/BXxoaHOe CONPOTUBNEHME 0...1 B/47xOm

0...10 B/47xOm
0...20 MA/50 Om
4...20 mA/50 Om

HanpsixeHne HM3KOro ypoBHS Ha Bxoae «bnokunposka», B 0...0,4
HanpsixeHne BbICOKOro ypoBHsi Ha Bxoae «bioknposka», B 2,4..5
Bbixoabl

MIMnynbCHBbIV TOK ynpaeneHus, A, He MeHee 0,5 nnbo 1,5,

B 3@aBMCUMOCTU OT HACTpPOeK 6noka




OkoH4yaHue Tabnuubl 2.1

HanmeHoBaHune

3Ha4yeHune

XapakTepucTuku perynsaropa

MeToz ynpaBneHusi TMpUcTopamu Uian CMMMCTopamm

$a30BbIN UM NO YUCNY NOJYNEPNOaOB

Yucno ncnonbdyemblx das

1..3

CxeMbl BKJIIOHEHUS HArpy3ku

3Be34a C HenTpanbo
3Be3aa 6e3 HelTpanu
3aMKHYTbIN TPEYroNIbHUK
Pa30MKHYTbI TPEYrobHUK

JonycTuMble xapakTepUCTUKM Harpy3Km

pe3ncTneHas
PE3NCTUBHO-NHAYKTUBHAsA (cos ¢>0,4)

XapakTepucTukum kopnyca

CTeneHb 3awWmTbl kopnyca

IP20

raGapuTHbIE pasmepbl KOPNyca, MM

(140x94x90)+1

Macca 6noka, kr, He 6bonee

1

2.2 Bnok npegHasHayeH s aKcrnayaTaumm B cieaytowmx ycioBusx:

3aKpbITble B3PbIBOOE30NaCHbIE NoMeLLeHns 683 arpeCcCUBHbIX MApOB U ra3os;

—  Temnepatypa okpyxatouiero sozayxa ot MuHyc 20 go +50 °C;

BEPXHUIA Npeaen 0THOCUTENIbHOW BAIaXHOCTH Bo3ayxa He 6osiee 80 % npu 35 °C n 6onee
HU3KMX TeMnepatypax 6e3 KoHaeHcauun Bnaru;
—  atmocdepHoe gaeneHune ot 84 oo 106,7 klMa;

—  MecTo pacnonoxeHnus o 1000 m Hag ypoBHEM MOpPS.




Mo ycTONYMBOCTM K KIMMaTUYECKUM BO3LAENCTBUSIM NP 3Kcnnyatauum 610K COOTBETCTBYET
rpynne ncrnonHenuns B4 no FOCT 12997-84.

Mo ycTOMYMBOCTN K MEXaHWYeCKUM BO3OENCTBMSM MpuU 3Kcnnyataumm 650K COOTBETCTBYET
rpynne ncrnonHeHns N1 no FOCT 12997-84.



3 YCTpPOMNCTBO U NPUHLMN OENCTBUSA

3.1 BnoK KOHCTPYKTMBHO BbINOJSIHEH B MJaCTMAcCOBOM KOpnyce, NpeAHasHa4yeHHOM Ons
MOHTaxa Ha DIN-peiiky nnv BepTkanbHylo CTeHy. BHeluHnin Bua 6n1oka NnpeacTasnieH Ha pucyHke 3.1.
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PucyHok 3.1
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Ockun3 kopryca ¢ rabapuTHbeIMU pa3Mepamm npmeeneH B MpunoxexHum A.
Ha nepeaHei naHenu 610ka pa3mMeLleHbi:

CBETOAMOAbI, NPefHa3HayYeHHble AN WHAMKAUUW YPOBHS YNpPaBnsilOLLEro curHana B

[ecaTkax NPOUEHTOB, a Takke aBapunHON CUrHann3aumm;

8-paspsaHbin DIP-nepekntoyatens, Cnyxawmin 4Ans 3agaHns pexuvma paboThbl;

pydku perynatopoB «3awmta» M «YnpaBneHue», 3ajalowmx nopor cpabatbiBaHus

3aLMTbI HArpy3KM 1 YPOBEHb YNPaBSIOLWEro CUrHana npy py4HoM ynpaBneHum;

kHonka MYCK/CTOI, cnyxalias ois 3anycka/0cTaHOBKM paboTbl 6510Ka;

CBETOAMObI, CUTHANN3UPYoLLMe o:

—  HaxoxnAaeHumn 6r1oka B cocTosiHUKM «PaboTa» (noapobHee 0 COCTOsHUSAX 6n10ka cM. n. 3.5);

—  un3MeHeHuun nonoxeHus DIP-nepeknioyatens B cocTtosHum «Pabota». Cnepyet
OTMETUTb, YTO (PaKTUYECKOro WU3MEHEHUS pexXumMa He MPOUCXOAUT L0 MOMEHTa
nepesanycka 6510ka, T.e. 4fa TOro, YToObl NPON3BEAEHHbIE N3BMEHEHUS BCTYNWUAN B
cuny, Heobx0AMMO OCTaHOBUTbL 610K Npu Nomowwm kHonku «[yck/CTon», a 3aTemM
CHOBA 3anycTuTb €ro;

—  HaxoxpeHuu 6noka B cocTostHum «bnokuposka».

3.2 dyHKuMOHanbHas cxema 6r1oka npueeaeHa Ha pucyHke 3.2. Bfiok umeeT TPy MAEHTUYHbIX
KaHana ynpasneHus TMpUcTopamu.



BYCT2
Hanpsixenue dasbl L1 c A
Tok dasbl L1
CoCTOstHME TUPUCTO| a
8 dase L1 p pac 0 Bbixog A
Hanpsixenue dasbl L2 o B
Tok dasbl L2 o
CocTosiHMe TMPUCTOpPa &
B dase L2 0 Boixon, B
Hanpsixetue dasbl L3 © C
Tok dasbl L3 o
CocTOsiHME TMPUCTOPa O
B dase L3 o Buixog C
Bnokuposka o
TMopor 3awwTsl o
CwrHan ynpasnexus o

PucyHok 3.2

3.2.1 Kaxpablih kaHan ynpasneHnss COCTOUT 13 YCTPOCTBA KOHTPONS nepexoaa HanpsiXeHus
dasbl Yepes HOMb, YCTPONCTBA KOHTPOSE COCTOAHUSA TUPUCTOPA, YCTPOMCTBA KOHTPOA Toka dasbl,

9



ycTpoicTBa 06paboTkn curHana, GopmmpoBaTeniss UMMNyILCOB OAHOMOMAPHOIO TOKa YNpaBieHUs.
dyHKUMOHANbHasA cxemMa ynpasfieHus npeacTasieHa Ha pucyHke 3.3.

YcTpoicTeo
HanpsixeHve M KOHTPONA DD[ R
dasbl nepexoga DIRG
yepes 0 a Ha TvpucTop 1
= —_
YCTpOiACTBO 2
CocTosHue KOHTDOT nn 5 .
TMpucTopa COCTOSHUS = 3
TMpuCTOpa X E §
2 : L
= © . 2
Tox Vorpoicroo g 85
o—— | «KoHTpOns i
dasbl p ° 2z
TOKa 2 8
A 5 <
YnpasnsioLumii [ S Ha Tupuctop 2
curHan = -
= =
Mopor £ S
Cm
3aLunTLI = >
i)
(i)
OFF ON
PucyHok 3.3
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3.2.1.1 YcTpoOWCTBO KOHTpPONSA nepexopa 4epes HONMb GOPMUPYET MMMYLC B Havane
KaX40ro nosynepnoaa cooTBeTCcTByoweln pasbl (PUCYHOK 3.4).

BKI.

OTKN

Y

PucyHok 3.4

3.2.1.2 YCTPOWCTBO KOHTPONSA COCTOSHUSI TUPUCTOPA aHaIM3NPYET COCTOSHUE
NPOBOANMOCTN TUPUCTOPOB Ha NPOTsSXeHun Bcen paboTbl 6noka (pucyHok 3.5). YcTpoicTBo
KOHTPOJIS Nepexofa 4yepes HoJb Y YCTPONCTBO KOHTPOJIS COCTOSIHUS TMPUCTOPA CUHXPOHU3UPYIOT
paboTy ycTpoincTBa 06paboTKn CUrHAOB.
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PucyHok 3.5

3.2.1.3 YcTtpoiicTBOo 00paboTKu curHanoB aHannaupyet nosioxeHne «ON» unm «OFF»
paspsnoB DIP-nepeknioyatens, KOTOPbIMM 3a[aKTCA PEXMMbl paboTbl, onpenensieT MOMEHT

OTKPbITUS  TUPUCTOPA B 3aBUCMMOCTW OT BENWYUHbI CUrHanNa YyrnpaefieHWs W 3aryckaeT
$popmmpoBaTesib UMNyNbLCOB.

Ha3HaueHune pa3pspoB DIP-nepeknioyatens:
MonoxeHve paspsaa 1 DIP-nepeknioyatenss onpegensieT cnocob ynpaeneHuss paboToi
6noka.
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Mpwu cnocobe ynpasneHus «<MecTHOe» perynmpoBaHne OCYLLECTBSETCS BPALLEHNEM PYHKN
perynsitopa Ha nvueBol naHenu 6noka, a npu cnocobe «YganeHHoe» - OT BHELUHEro
MCTOYHMKA NOCTOSIHHOIO HAaNPSXXEHUS UK TOKa.

MonoxeHne paspsga 2 DIP-nepeknioyarens onpeaenset MetTon ynpaBneHns MOLHOCTbIO B
Harpy3ke. B MonoxeHun «OFF» — «LlenoyncneHHbln» (No yncny nonynepmnonos), B «<ON» —
«Pa3zoBblin». Bonee NnoapobHO 0 MeToaax yrnpassieHust cm. n. 3.3.

MonoxeHne paspsga 3 DIP-nepeknoyatens onpenenset MakCUMalbHYlO CKOPOCTb
N3MEHEeHUs1 BbIXOOHOW BenuuuHbl. B coctosHum «ON» — «1000...1200% oT wkanbl
BbIXOOHOro curHana B 1 cek», B «<OFF» — «20...25% OT WwKasnbl BbIXOAHOIO curHana B 1 cek».
MonoxeHne paspsga 4 DIP-nepekmoyatens onpeaensetr @yHKUMOHMPOBAHME MpU
Pa3nYHbIX CXEMax BKIIOYEHUS Harpy3ku. B MonoxeHun «ON» — ons cxem Tuna 1 («3Be3na ¢
HENTPanbio» N «Pa30OMKHYTbIA TPEeyrofbHUK», cM. MNMpunoxenne b, pucyHkn 6.1...6.7), B
«OFF» — ona cxem Tuna 2 («3Be3ga 6e3 HenTpanu» U «3aMKHYTbI TPEYroSibHUK», CM.
Mpunoxenwne b, pucyHkn B.8... 5.10).

MonoxeHne paspsiga 5 DIP-nepeknioyatenss onpepensieT BblOOp AManas3oHa (Lukasnbl)
BTOPMYHOIrO CUrHana oT AatynkoB Toka. B nonoxeHun «ON» — «0...1B», B «OFF» —
«0...20 MA»>.

Monoxenne paspsga 6 DIP-nepeknoyatens onpegensieT amnauTyQy Toka ynpasieHust
Tupuctopamu. B MonoxeHnn «ON» — «1,5A», B «OFF» — «0,5A».

MonoxeHne paspsiga 7 DIP-nepeknioyatens onpenenseT BbIOOP BuAa BXOOHOrO curHana
ynpaeneHusi. B NMonoxeHnn «ON» — «HanpsixeHue», B «<OFF» — «Tok».

MonoxeHne paspsiga 8 DIP-nepekntoyatens onpenensietT BbIGOP AnanasoHa (Likanbl) gns
BXOAHOro curHana ynpasneHusi. B MonoxeHnn «ON» — «0...1 B» («0...20 MA»), B «<OFF» —
«0...10 B» («4...20 MA»).
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3.2.1.4 dopmupoBaTesnb UMMYJNIbCOB NMEET [Ba N30JIMPOBAHHbLIX BbIXOAA, YTO MO3BONSET
noaknoyaTh K Kaxaomy kaHany 6noka nmbo cummucTop, nubo aBa TupucTopa (pucyHok 3.6).
Kaxablin Bbixod, npu paboTte BblgaeT oT 1 40 4 navyek ogHOMOJIAPHbBIX UMMYIbCOB TOKa AJ1 OTKPbITUS
Tupuctopa amnautygoii 0,5A wnmn 1,5A, B 3aBucumocTu oT  [lonoxeHus paspsga 6 DIP-
nepeksoyaTens.

N

—=

VSt

R vs4

]

K dase L1

K dase L1

PucyHok 3.6

3.2.1.5 CwurHan «6nokmpoBkKa» 3anpellaeT 3anyck dopMmpoBaTens UMNynbcoB. Mpu ero
CHATUW NPOM30MAET NNaBHbIM BbIXO, HA 3aJaHHbIM YPOBEHb MOLLHOCTU CO CKOPOCTLIO, 3a/laBaeMomn
nonoxeHnem nepeknoyatens DIP3. B kayecTBe WCTOYHMKA curHana «b6aoKMpoBka» MOryT
NPUMEHATLCSA 3NEKTPOHHbIE YCTPOMCTBA, MMEIOLLME Ha BbIXxoAe curHan TTL-ypoBHS, TpaH3UCTOP N—
pP—N-TUNa C OTKPbITLIM KOJIIEKTOPHBLIM BbIXOAOM WM KOHTAKTbl KHOMKW, TymMOnepa, repkoHa unu
pene (pucyHok 3.7). AKTMBHBIN ypOBEHb CUrHana «BnokupoBka» — HU3KUA. Bcero B 6Gnoke nga
Bxoaa 6noknpoBkn. Bnok nepexoanT B COCTOSIHNE «BNIOKMPOBKa» NPWU HaNMyYnmM akTUBHOIO cUrHana
X0TS1 Obl HA OOHOM U3 HUX.
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Pucynok 3.7

3.2.1.6 YCTpOWCTBO KOHTPOJIA TOKA NPeaHa3HAYeHOo A5 3aMTHOIO OTKIIIOYEHMS HArpy3Kkn
NPV MNPEeBbILEHNM YCTAHOBAEHHOM MPU MOMOLWM perynaTropa «3awuTta» BelvyuMHbl (Mpouecc
3a4aHusa nopora cpabaTtbiBaHUs 3aWuMTbl onvcaH B M. 6.2). Ko Bxoay ycTpoMcTBa KOHTPOJS Toka
NOAKNI0YAETCH BbIXOA, AaT4MKa TOKA HArpy3Kkn COOTBETCTBYIOLLIEN dadbl.

CuvrHan Ha noTeHUManbHbIX BXOAAX 3alumThbl MO TOKY AOJIKEH HaxoauTbcsl B AnanaldoHe 0...1 B
NMOCTOSIHHOTO UJIM NEPEMEHHOr0 Toka. Ha TOKOBbIX BXOAaX 3aLUMThl MO TOKY CUrHaST JOMMKEH HAaXOAUTLCS
B ananasoHe 0(4)...20 MA NOCTOSIHHOIO WM NEPEMEHHOro Toka. [1pu NpeBbIlLEeHM Nopora 3aLuuThbI,
33[1aBaEMOro pPerynsatopom «3awumra», 610K NepexoamT B PEXUM «ABapus».

3.3 BJI0K COBMECTHO C MOAKN0YAEMBIMU K HEMY TUPUCTOPaMM OCYLLIECTBIISIET PErynpoBaHme
HanpsXkeHUss B OOHO-, ABYX- WNN TpexdasHol Harpyske nofj BO3OENCTBMEM YNPaBASIOWErO
curHana ogHUM 13 AByX MeToA0B (Ha30BbIM WY LLENIOYMCNEHHBIM), 34aBaeMbIX MOIb30BATENIEM.

3.3.1 Tpwu meTome $a3o0BOro ynpasneHUs OCYLLECTBSIETCS PerynnpoBaHue AMTeNlbHOCTU
OTKPbITOFO COCTOSIHUSI TMPUCTOpPa B 3aBUCMMOCTM OT YPOBHA YMpaBAdloWEro curHana
(pucyHok 3.8). PerynupoBaHue OCYLLECTBNSETCA MO JIMHEMHOMY 3aKOHy. Yucno rpagauuii
perynupoBaHus paBHO 256 Ha 0AWH Nonynepuoa.
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Uynp.

100%
50%

Ucpasei

PucyHok 3.8

3.3.2 MeToa, nNpu KOTOPOM YMPaBASIOWNA CUrHAN onpenensieT YUCO MPOMNyCKaeMbiX B
Harpysky uenbix nonynepuonosB, ot 0 no 256 (pucyHok 3.9). MNpu 3TOM MeTone YpPOBEHb
paguonomMex, co3gaBaeMbii NPU PEryinpoBaHnum, MUHUMASIEH.
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Uynp. 4
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PucyHok 3.9

3.3.3 Brnok obecneynBaeT MnaBHblA BbIXOA, Ha 3afaHHbLIA YPOBEHb HAMpPsKeHUs rnpu
BKJIIOYEHUM MUTAHUA UM CKAYKOOOPaA3HOM M3MEHEHUM YNPaBASOLLEro curHana, 4To no3BonsieT
n3bexaTb Pe3KMx Neperpy3ok NUTaoLWe CeTn Npu 3HAYMTENbHbIX MOLLHOCTSX Harpysku. Bpems
BbIXOAA Ha MaKCUMMaslbHbI YPOBEHb 3aBMCUT OT nonioxeHus paspsga 3 DIP-nepeknioyatens n
cocTasnsieT: B MNonoxeHun «ON» — He 6onee 0,1 cek, B lNonoxeHun «OFF» — He Bonee 4 cek.

3.4 [Ons ynpaeneHust 610KOM MOXET ObiTb MPUMEHEH YHUDULIMPOBAHHbIA TOKOBBIA CUrHaN
0(4)...20 MA, yHndunumposaHHoe HanpskeHune 0...10 B, yHuduumposaHHoe HanpsikeHue 0...1 B
VAN pydYHas perynnpoBka npu nomoLim perynstopa Ha nepegHei naHenun (pucyHok 3.10). Beibop
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BMZa BXOOHOrO CUrHana yrnpasfeHus 1 guanasoHa (Lkanbl) AJis HEro OonpenensioT COCTOSHUSA
paspsnoB 7 n 8 DIP-nepeknoyatensi, COOTBETCTBEHHO.

~_/j‘/ﬁ

OBLL. [0...20 MA o— NepeMeHHbIN
lynp.=

wm
4..20 MA

pesuctop

20 MA
OBLL,
10B
OBLL,
o— 1B
RX
X

Uynp=0..108

Uymp=0..18

PucyHok 3.10

3.5 Cxema nepeksitoyeHns CocTosaHui 610ka npuBeaeHa Ha pucyHke 3.11.
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Knonka “Myck/Cton”

KHonka “Myck/Cton”

KHonka

Curtan Myck/Cron”

Bnokunposka

Chstne

4
h 4 A TosiBnexue ONOKMPOBKM W
lponapanve
1 TIOSBNEHe CcurHana

nuTaHns Mponananue
Cton A PaGoTta 1 NOSABSIEHME
nuTaHus
[peBbiienne
MTaHS 6710KMPOBKY

lponaganvne OTCyTCTBUE

— BbIKnIO'-IEH’ nuTaHus basbl um

Mponapatne < Harpysku

nopora o Toky,
nUTaHNS

KHonka “Myck/Cton”

ABapwuiiHoe
OTKJII0YEeHNe

PucyHok 3.11 — Cxema coctosaHuit BYCT2

Bnok npu GyHKUMOHNPOBAHUN MOXET HAXOOUTHLCS B CNEAYIOLLUNX COCTOSIHUSX:
BbiknioueH. CocTosiHMe, B KOTOPOM 610K HAXOAUTCSA NPY OTCYTCTBUM NUTAHUS.

—  Crton. bnok nepexoanT B 3TO COCTOSIHWE MOCIE NOSABEHUS MUTAHUS WX NOCIE HaxXaTus
kHonkum «[MYCK/CTOIM» npn HaxoxaeHnn B Nto6GOM ApYyroM cOCTOsHUN. B 3ToM cocTosiHUN
NPOVCXOaUT NONepeMeHHas MHAMKaLMS NOAKIIIOYEHHbIX Pa3d (ropsaT nHamkaTopbl L1, L2 n
L3, cooTBETCTBYIOLIME NOAKIOYEHHBIM a3am) U YPOBHS yNpaBAsoLLEro curHana (ropsrt
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VMHAMKATOPbI, COOTBETCTBYIOLLME YPOBHIO YNpaBnsiowero curHana B %). Ha pmucyHke 3.12
nokasaHa UHAMKauus B CiyYae noakaoyeHns Tonbko dasbl L2;

10 20 30 40 50 60 70 80 90 100
®30303
LL1_I I_L2_l LLS_I

PABOTA O
P O
BIOK. O
ek
cTon

PucyHok 3.12

Pa6GoTa. Biok nepexoauT B 3TO COCTOsIHME U3 COCTOSIHUSA CTon nocsie HaxaTus KHOMKM
«[TYCK/CTOIM» nnn nocne cHATUS curHana GnokMpoBku M3 cocTtosHusi Bnokupoeka. B
9TOM COCTOSIHUM BbIAAIOTCA MMMY/bCbl HA TUPUCTOPbI, WHAMUMPYETCS YPOBEHb
ynpaensiowero curHana. [poucxoaut HenpepbiBHAs MNPOBEPKA Ha  MNpeameT
BO3HMKHOBEHNS aBapuUIiHOM cuTyauum (MOTEPS UM BOCCTaHOBNEHME dasbl ceTun). Ecnu B
cocTosiHM PaGoTa npon3onagt nponasaHne NUTaHns, To Npyv BO3HUKHOBEHUWN NUTaHUS
610K caMoCTOosTeNbHO NepenaeT B pexvm PaboTta, MuHys pexum Cton;

Bnokunpoeka. Bnok nepexoouTt B 3TO COCTOsSIHME U3 cocTosiHUS PaGota npu nopaye
curHana 610KkMPOBKN (CM. PUCYHOK 3.7). DTO COCTOsIHME ANUTCS A0 TeX Nop, noka curHan
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He OyneT cHaT, ceetoamon BJIOK curHanuavpyeT o Hanmumm curHana OGnoKMpoBKU U

HaxoxaeHun 61oka B cocTosiHum «Brnokuposka»;

ABapwmiiHoe oTKJIloYeHue. Bok NnepexoanT B 3TO COCTOsIHME U3 cocTosiHMA PaGoTa npu

BO3HMKHOBEHWNW NPU3HAKOB aBaAPUNHOM CUTyaumn:

—  nosiBNEeHne HENOAK/IOYEHHOM dadbl v nponagaHne NoaxKNoYeHHoON dasbl;

—  MpEeBbILEHNEe CUrHaNIOM OT AaT4MKOB TOKa Nopora 3awmThel (PO YCTaHOBKY nopora
cMm. n. 6.2).

B coctosiHun ABapuiiHoe OTK/IIOYEeHMEe MUraeT CBeTOAMOA, COOTBETCTBYIOLLMNMA

nosiBMBLLENCS unn nponaswen ¢al3e, a Takke cpabaTbiBaHMIO 3alUMTbl MO TOKY, W

pas3faeTcs NPepbIBUCTbLIA 3BYKOBOW CUrHaN BMIOTb A0 BbIXOAA M3 3TOr0 COCTOsIHMSA. Ha

pucyHke 3.13 npuBegeH npuMep WHAMKALMW aBapuitHoW cuTyaumm B dase,

NOAKJIIOYEHHOM K NUHUM L2.

10 20 30 4035026070 80 % 100
® 30303
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cron

PucyHok 3.13
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Mwuranve csetoguomoB «20», «30», «60», «70», «100» n «PAB.» (cMm. pucyHok 3.14) npu
nepexone B pabounini pexuMm CUrHanM3upyeT O TOM, YTO MOATrOTOBUTENbHbIE PacyeTbl HE Oblin
3aBeplleHbl. TO MOXET O3HayaTb Hanuyne npobnembl C CeTblo, Hanpumep, eciv B MOMEHT
HaxaTus kHonku «MYCK/CTOMM» He 6bina noaknioyeHa HU oaHa ¢asa, 1Mbo yacToTa NOAKIIOYEHHOM
dasbl (NOAKMIOYEHHbIX pa3) NexuT 3a npeaenaMmm 4oNyCTUMbIX 3HAYEHUIA.

10-20:30:40 50-60;70:80 %0400
®30303
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PucyHok 3.14

3.6 Bnok o6nagaeT BO3MOXHOCTbIO CMEHbl MPOLLMBKN Yeped nHtepdeiic RS-232. Ons atoro
Heo6xoAMMOo NoAKIOYNTL 610K K KOMMbIOTEPY MO cXemMe, NpuBeaeHHoM Ha pucyHke 3.15.
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PucyHok 3.15 — NoaknioueHue BYCT2 K koMNbOTEPY AJ1 CMEHbI NPOLUUBKM.

Ona cmeHbl MPOWMBKM HEOoOGXOAMMO ckayaTb C caiTa npou3BoauTeNs nporpamMmy Aans

NPOLWMBKM (MCNONHAEMBIN dain), 3anyCTUTb €e N cnefoBatb MHCTPYKUMSM, MOSBASOWNMCS B
OKHe NporpamMmbl.

BHumaHue! PeKOMeHﬂ,yeTCH nepen Ha4Yanom npowmeBkn OTCOEAMHUTb BCe pa60'w|e nopThbl
6noka.

B npouecce npowmnBkmy JOMKEH HENPEPBLIBHO CBETUTLCS cBETOAMOA, «DIP>.
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4 Mepbl 6e3onacHoCTU

4.1 Mo cnocoby 3almnTbl OT MOPAXEeHUs SNEKTPUYECKNM TOKOM 610K COOTBETCTBYET knaccy |
no FOCT 12.2.007.0-75.

4.2 B 6510Kke MCMONb3yeTCs onacHoe Ans XW3HU HanpsixeHue. Mpu yctaHoBke 6si0ka Ha
06beKTe, a TakkKe Npu YyCTPaHEHUM HEUCMPABHOCTEN U TEXHMYECKOM 06CyXnBaHUM HE0H6X0AMMO
OTKJIIOYNTb BNIOK 1 NOAKII0YaEMbIE YCTPONCTBA OT CETH.

4.3 He ponyckaeTcs nonagaHue Biarv Ha KOHTakTbl KNEMMHUKOB WU BHYTPEHHIOIO YacTb 610ka.
3anpelaeTca mcnonb3oBaHMe 61ioka B arpecCUBHbIX Cpefax C cofepXxaHuvem B aTtmocdepe
KWCNOT, LWeno4yein, Macen nT. n.

4.4 MopknioyeHe, perynvpoBka U TexHW4Yeckoe obcnyxuBaHue 6510ka  [OJSIXKHbI
NPOV3BOAMTLCHA TONBbKO  KBANMU@PUUMPOBAHHBIMM  CELMANNCTaMN, U3YHYUBLUMMW  HACTosLLEe
PYKOBOACTBO MO 3KCMyaTauunm.

4.5 Tpwn akcnyataumm 1 TeXHMYeckoM obcnyxmnBaHnm Heobxoaumo cobnogaTb TpeboBaHus
FOCT 12.3.019-80, «lMpaBun TexXHMYECKON aKcryaTaummn 3NeKTPOYyCTaHOBOK MoTpedutenen» u
«[paBunn TexHMKM 6€30MacHOCTM NPU 3KCrJlyaTauumn 3NeKTPoycTaHOBOK NOTpedbuTenein».

BHumaHue! B CBA3M C HaNM4YMeM Ha KNeMMHMKE OMacHOro ANs XU3HW HanpsxXeHns 6n0kun

LOMXHbl  YCTaHaBNMBaATbCA B LUMTAxX YNpaBfeHus, AOCTYMHbIX TONbKO KBaNNGUUUPOBAHHLIM
cneynanncTam.
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5 MoHTax 6noka Ha oObeKkTe

5.1 CnepyeT ycTaHOBMTb OSI0K Ha LITATHOE MECTO M 3akpenuTb ero. MabapuTHble n
npUCoeanHNTENbHbIE pa3Mephbl NpuBeaeHb! B [punoxexHnn A.

5.2 [lpoknagblBalOTCA NVMHUM CBSI3W, MpPEAHa3HA4YeHHble A58 YNpPaBAsioWmMX CUrHasoB,
coeavHeHus 6rnoka C CEeTblO MUTaHUS, KOHTPONMPYEMbIMU da3amMu U MONYyNpPOBOAHMKOBLIMU
BEHTUNSMU (TUPUCTOPAMU NN CUMUCTOPAMM).

BHumaHune! Pekomernaoyemas anvHa npoBOSHWKOB, NOAXOASLLMX K BbICOKOBONLTHBIM NOpTam
©6noka (oOHWN BCe pacnonoXeHbl C BepPXHE CTOPOHLI 6110ka), He [oMKHa NpeBbliwaTh 3 MeTpa.

Llenv ons nogayv MnynbLCOB yNpaB/ieHUs TUPUCTOPaMU CreayeT BbIMONHATbL BUTbIMY Napamm
NPOBOAOB ceyeHneM He MeHee 0,12 MM’ C HEeMoCPeACTBEHHBIM X NOAKIIIOHEHMEM K YPABASIOWMM
9NEeKTPOAaM ANS KaXA0ro TMPUCTOPa OTAENbHO.

Mpu BbINOSIHEHUM MOHTaXHbLIX PabOT HEOOXOAMMO MPUMEHATb TOJNILKO CTaHAAPTHbIA
WHCTPYMEHT.

5.3 Tlpu MOHTaxe BHELHUX CBsA3eil HeobxoaumMo obecneynTb MX HaOeXHblA KOHTakT C
KNeMMHMKOM 6noka, Ansi 4ero pPeKkoMeHAyeTCsl TWwaTeslbHO 3a4nMCTUTb U 06NyAUTb MX KOHLbI.
CeueHue Xun He A0MKHO NpeBbiLlaTth 1 MM, MoAcoeAnHeHVe NPOBOAOB OCYLLIECTBINETCA MO/, BUHT.

5.4 He ponyckaeTtcs Npoknazka NMHUIA yNpaBasiowmx CUrHanoB B OAHOM XIyTe C CUI0BbIMU
NpPoOBOAAMMU, CO3AAIOLLVMN BbICOKOYACTOTHBIE AN MMMYJIbCHbIE MOMEXU.

5.5 TlopgknioyeHre BHELWHUX Lener K 610Ky NpPOM3BOAMTCS MO CXEMe, NMPUBEOEHHOW B
Mpunoxexnn b.

BHumanume! Mpun uncnonbsoBaHun metoga $HasoBOro pPerynmpoBaHvs Mpu NOAKAYEHUU
Harpysku rno cxeme «3Be34a C HENTPanblo» B LN HENTPaNN MOXET NPoTeKkaTb TOK, A0CTUTAIOLLNA
BENMYMHBbI ToKa ¢dasbl. B 9TOM crnyyae ceyeHve NpoBoAa, COEAMHSIOLErO Harpy3ky C HEMTpanblo,
LOMKHO ObITb COM3MEPUMO C ceveHneM dasHbIX MPOBOLOB.
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6 Moaroroeka 6noka Kk paboTte

6.1 MoaroroBka K NepBOMY BKJIIOHEHUIO
Mpwn nogrotoeBke 6510Ka kK NEPBOMY BKJIIOYEHMIO BbIMOJIHAIOTCS cneayolime AencTBus:

NoNOXeHns1 nepeknoyarenen paspsaos DIP-nepeknioyatens ycrtaHaBAuBakTCs B
COCTOSIHWSI, COOTBETCTBYIOLLME TPEOYEMOMY PEXMMY PabOoThl;
610K NoaKYaeTCcs No 0OOHON U3 CXeM, NpuBeAeHHbIX B MpunoxeHunn b;
nogaeTcs nMTaHve Ha 650k;
nogaeTcsi NMTaHWE Ha Harpysky;
no MHAMKaLUMW Ha nepeaHelt naHenn 61oka KOHTponupyloTcs (cMm. n. 3.4):
—  Hanmume das;
BHumanume! Konnyectso nuamumpyembix ¢pas 4o/kHO COOTBETCTBOBATL KOIMYECTBY
NOAKIIOYEHHbIX.
—  YPOBEHb CMrHana yrnpasfieHus.
HaxkaTreM kHonku «[MYCK/CTOIM» ocywiecTBnsieTcst nepexof B cocTosiHue PaboTa;
ONnoK HayMHaeT (YHKLMOHMPOBATb, Y4TO OyneT BMOHO MO M3MEHUBLUENCS WHAMKauUK
(3aropaetca cBetoguon «PABOTA», cBeToguopHas fuvHelka nepectaeT MwuraTb.)
Mepexopn k cocTosiHMIO PaboTa 6yaeT COnpoBOXAATLCA KOPOTKMM 3BYKOBBIM CUTHASIOM.

6.2 YcTaHOoBKa nopora oTkn4YeHnusa Nnpmn ucnosib3oBaHun 3aLuTbl NO TOKY
YcTaHoBKa nopora 3aLmMTHOro OTK/IIOYEHMS NPOU3BOAMUTCS OMbITHLIM NyTEM:

perynsTop «nopor» yCTaHOBUTb B KPaHeE NOJIOXEHNE M0 YaCOBO CTPESIKE;

noaaTh HanpsXXeHusl NUTaHMsa Ha 610K U Harpy3Kky;

perynatop «YMNPABJIEHVE» ycTaHOBUTL B TpebyemMoe NoJsIoXXeHMEe YPOBHS YNPaBASIOLLErO
curHana rno JIMHeke CBETOANO0B;
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—  MJaBHO Bpallasl pyyky perynsitopa nopora 3alimTbl NPOTMB YACOBOW CTPEnkU, 406uTbCs
MOMeHTa nepexoaa 6510ka B COCTOsIHNE ABapuiiHOE OTKJTIOYEHME;

—  YCTaHOBWTb PY4Ky PErynsitopa nopora 3awmTbl B HOBOE MOJIOXEHME MO YaCOBOW CTPESKE,
npeBblLLAOLLEE NMPeblayLLEee, NMPU KOTOPOM Oblil OCYLLECTB/IEH MEPEXon, B COCTOSIHUE
ABapuiiHOe OTKJIIo4eHUEe, Ha HECKOJIbKO NPOLLEHTOB;

—  HaxaTtuem kHonkun «[MYCK/CTOTl» ocylecTBUTb Nepexon, B COCTOsHne Ctonm;

—  HaxatmeM kHornku «[MYCK/CTOMM» ocylecTBuTh Nepexon, B cocTosiHie PaboTa.

Mocne BbINOSIHEHUS NYHKTOB pasaena 6510k roToB k paboTe.

7 TexHunuyeckoe o0CnyXXuBaHue

7.1  TexHunyeckoe o6CnyxuBaHue 6n0ka NPOU3BOAUTCH HE pexe OOHOro pasa B LWECTb
MECSLIEB N COCTOUT M3 KOHTPONSA KpenneHus 650Ka, KOHTPOJA 3NeKTPUHECKUX COeduHeHuin, a
Takxe yaaneHus nbiin n rpsaau ¢ KneMmHuka 61oka.
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8 MapkupogBka 6s10ka

8.1 Ha kaxablin 6nok HaHocATCA:

—  Ha3BaHue 6510ka;

—  3Hak cootBeTcTBMA no FOCT P 50460;

—  0003HayYeHVE NUTAIOLLETO HANPSAXEHNS Y HaCTOThl;
—  noTtpebnsiemasi MOLHOCTb;

—  cTeneHb 3awmTbl kopnyca no FOCT 14254;

—  WTpuUX-Kona;

—  TOBapHbI 3HaK NPEANPUATUS-N3rOTOBUTENS;

—  3aBOACKOW HOMED;

— IO N3rOoTOBNIEHUS.

9 Ynakoeka 650ka

9.1 YnakoBka 650ka npousBoautcs B cootBeTcTBum ¢ TOCT 9181-74 B noTpebuTenbckyto
Tapy, BbIMOJIHEHHYIO U3 FODPUPOBAHHOIO KapTOHA.
9.2 YnakoBka nsgenuin npu nepecoinke noyvrori no FOCT 9181-74.
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MpunoxeHune A. NabapuTHbIe U NPUCOeAUHUTENIbHbIE pa3Mepbl
6noka

PucyHok A.1
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MpunoxeHue b. Cxembl NogKNIOYEHUS

Mutakne
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PucyHok B.1 — Cxema coeguHeHus ans Tuna noaknioYeHns
Harpy3ku «3Be3aa ¢ HeruTpanbio»
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Muranve

Bxoabl 3awmThl No
Toky Ans asbl L3

Bxozp! 3aWmTHI N0
Toky Ansi assl L2

Bxopbl 3awmThl N0
Toky Ans dasbl L1
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PucyHok B.2 — Cxema coeanHeHus Ang Tuna noaknio4yeHus
Harpy3ku «3Be3fa c HeliTpasbio U CUMUCTOPaMU»
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PucyHok B.3 — Cxema coeguHeHuns Ang Tuna nogkaioueHus

Harpy3ku «pa3oMKHYTbIi TPEYroJibHUK»
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Muranne

Bxozibl ynpasneHus -
O[IHOBPEMEHHO
VCTIONb3YETCA TONBKO
OAVH BXOA,.
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PucyHok B6.4 — Cxema coeanHeHus Ang Tuna noaKnio4yeHus

Harpyskm «ogHa ¢da3sa, 220 B»
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NuTanue

Bxozbl ynpasnenus -
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PucyHok B.5 — Cxema coeguHeHuns Ang Tuna nogkaioyeHus

Harpysku «ogHa ¢pasa, 380 B»
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PucyHok 6.6 — Cxema coeanHeHus Ang Tuna noakaio4yeHus

Harpys3ku «ase ¢asbl, 220 B»
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Murarve
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PucyHok B.7 — Cxema coeanHeHus Ang Tuna noaKnio4yeHus

Harpy3ku «aBe ¢dasbl, 380 B»
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Murarve
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PucyHok 6.8 — Cxema coeavHeHus Ais TUna nogKo4YeHus
Harpy3kun «3aMKHYTbIi TPEYrosbHUK»
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PucyHok B.9 — Cxema coeguHeHunsa Ang Tuna nogkaio4eHns
Harpyskm «3Be3pa 6e3 HelTpanu»
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PucyHok B.10 — Cxema coeguHeHunsa AJis TUNna nogkaioyeHns
Harpy3ku «3Be3aa 6e3 HeliTpanu» c cuMmucTopamMm

39



MpunoxeHune B. CootBeTCTBME NOJNIOXEHU pa3paaoB DIP-
nepekxnoyaTens pexmmam padéoTbl 6510ka

CooTBeTcTBYOLLME NONOXeHnaM paspanos DIP-nepeknioyaTtens pexmnmMbsl paboThbl ykasaHbl B
Tabnuue B.1.

BHewHuiA BUA, nepexnioyaTens paspsna npuseneH Ha pucyHke B. 1.

—»
1D
1D
1D
1D
1D
1D
1D
1D

1
n
o

PucyHok B.1 — BHewHuii Bug paspspos DIP-nepexknioyarensa
pPexunmMmoB paboTbl
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Ta6auua B.1

Paspsapn, Pe>xum paGoTbl NpU MoJI0XKEeHUN
DIP- DIP-nepeknioyarens
nepeknio- HaumeHoBaHune ¢pyHkuumn
warens <OFF> <ON>
1 cnocob ynpasneHus paboTtoi 6510ka MecTHoe yAaneHHoe
2 MeTOZ, yNpaBieHNs MOLLIHOCTbIO B HAarpyske LLeJIOYNCNIEHHBI ¢daszoB.bliii
3 MakCrMasnbHas CKOPOCTb N3MEHEHUS BbIXOAHOM 20...25% oT wkanbl 1000...1200% o1
BEJIYUHBI BbIXOAHOro curHana s 1 LUKanbl BbIXOAHOMO
cek curHana B 1 cek
4 CcXema BKJIIOYEHUS Harpy3ku cxema Tmna 2 cxema tmna 1
5 [vanasoH (Lkana) BTOPUYHOro curHana ot 0...20 MA 0..1B
[ATYMKOB TOKaA
6 CKBaXXHOCTb MMMYJIbCOB TOKA AJ19 YNPaBieHus 55 2,2
TMpUcTOopamm
7 BV, BXOOHOIO CMUrHana ynpasneHus TOK Hanps>keHne
8 [mnanasoH (Wwkana) ans BXoAHOro curHana 0...10B (4...20 MA) 0...1B(0...20 mA)

ynpasneHns

a1




JlncT perncrtpaumm nsmeHeHvi

Ne
N3MEHeHNs

Homepa nucTtos (cTp.)

U3MEH.

3aMEeHEeH.

HOBbIX

aHHYNMp.

Bcero
JIUCTOB
(cTp.)
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BHeCceHusa

Moanuce
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