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1 ONMUCAHUE U PABOTA U3OENNA
1.1 Ha3HavyeHue usgenus

1.1.1 MukponpoueccopHoe ycTponcTBo ynpaeneHua un 3awmutel MK3 (ganee MK3) npegHasHaveHo gns ynpasneHus u
KOMMIIEKCHOW 3aliuTbl MOrPYXHbIMW, MOBEPXHOCTHBLIMU, LUTAHIOBBIMA HEMTAHBIMW Hacocamu, KOMMpeccopamu,
BEHTUNATOPaMK, KOHBEWEpaMu M TPaAHCMOPTEPHbIMWU NEeHTaMu, MernbHuLuaMu, Melwankamyv n nibbiMyu TpexdasHbiMu
ACVHXPOHHbBIMUW 3MEeKTpoABUraTensIMu NEPEMEHHON0 TOKa C KOPOTKO3aMKHYTbIM POTOPOM MO KOMaH4am onepatopa u/unm
curHanam oT 4aTYMKOB.

1.1.2 MK3 cootBetcTBYyeT knumaTtunyeckomy mcnonHeHuto ¥3.1 no FOCT 15150-69 (akcnnyartaums B 3aKpbITbIX MOMELLEHUSAX
C €CTECTBEHHOW BeHTUNALMeN 6e3 MCKYCCTBEHHO PerynmpyembiX KMmMaTu4ecKnx yCroBuii Npu TemMneparype OKpyxatoLLero
BO3ayxa oT MuHyc 20 go nntoc 40°C). BepxHuii npeaen 0THOCUTENbHOM BaXXHOCTU Bo3ayxa — He 6onee 80 % npu +25°C
6onee HU3kNX TemnepaTypax 6es koHgeHcauuy Braru.

1.1.3 CteneHb 3awmutbl MK3 ot Boabl U nbinuno FTOCT 14254-2015: IP54 - nuuesas nanens, IP30 - 3agHAA naHenb.
1.1.4 o cnocoBy 3awuThl OT NOPaXEHUS 3ANEKTPUYECKUM ToKOoM npnbop cooteeTcTByeT knaccy Il no FOCT 12.2.007.0-75
(n3penus, uMetoLLMe ABOVHYHO UITN YCUEHHYH0 N30MALMIO U HE MMEIOLLME SNIEMEHTOB ANs 3a3eMIIeHus1).

1.2 TexHN4YeCKNE XapaKTEPUCTUKMN
O6Lume TeXHMYECKNE XapaKTepUCTUKM Npubopa npueegeHsl B Tabnuue 1.

Tabnuua 1

HanpsixeHne nutaHus, B ~180...250
YacToTa ToKa nuTarLlero Hanpshxexus, 'y 502
Konn4yecTtBo CMNoBbIX KaHanos 1
HomuHanbHoe HanpsikeHue cunosou Lenu, B ~380
Yncno ¢as 3
JonycTrMble OTKIOHEHUS HANpPs>KeHWst OT HOMUHANbHOro 3HavYeHus, % +10/-15
MakcrumanbHoe namepsieMoe HanpsixeHue, B ~300.0
MakcumanbHbI U3MepsiEMbIN TOK, A:

- Aatyuku Toka Tuna T03-120A 120.0

- AaTYVKU C YHUDULNPOBAHHBIM TOKOBbIM BbIXOAOM 5A 1000.0
Konu4yecTBo yHMBepcarnbHbIX AUCKPETHbIX BXOAOB 8

0...20/4...20 MA,
AHanoroBbI BXo[, BCTpothH:IVI HeCTaEMJ'IVI& Bl
2-x / 3-X NpOBOAHOE MOAKIHOY.,
Bxop patyvka Temnepatypbl PTC,Pt100,50M,100M,1000,
H.3./H.O. TepMOKOHTaKT
HomuHanbHoOe HanpshkeHve Lenen nutaHmsa gatyvkos, B =15 necrabunuamposanHoe
Tvn 1 KONNYECTBO OUCKPETHbLIX BbIXOO0B c nepe;‘n%m §81H1$6KT3MVI
JonyctMmas Harpy3ska Bbixoga ~250B, 2.0A
RS-485
WHTepdenc obmMeHa faHHbIMU NonyaynieKkCHbIn,
2400...256000 6/c
MoTpebnsaemas mowHocTh, BA, He 6onee 7
IP54 -nnueBas naHenb

CreneHb 3aWnThl KOpnyca IP30 -3aHsist naHenb
abapuTHble pa3mepbl, MM, He 6onee (96x96x90)+1
Macca, kr, He Gonee 0.6
Cnocob yCTaHOBKM v A
CeueHune noakniodaeMbix NposoAos (kabenen),mm’, He 6onee 1,5
CpegHuin cpok cnyx6bl, net 10

1.3 MaGapuTHbIe U YyCTaHOBOYHbIE pa3mepbl
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1.4 OpraHbl ynpaBneHus

CurHanbHble cBeToanoabl CurHanbHbIn ceBeToanon K
PYYHOTO 1 aBTOMATUYECKOrO aBapuiHOM cuTyaLuun neMMEgVA%MSM Knemmbl BX0A0B
pexunmoB paboTbl cBsA3n RS-

padhmnueckuin
XKK-nngukatop

\ mﬂ&@ YetroReran '?“W%'

CurHanbHble
cBEeToAMOoab!
BKITIOYEHIS ~<[]

OTKIHOYEHMS
npuratens

Knemmb!
BbIXOAHbIX pere

KHorka cMeHbl %\\

pexumoB “PyyHoin/ABTomat”

KHonku BkntovyeHnsA/oTknovernss  KHoMKu HaBurauum Kn Knemmbl
pBuratens (B py4YHOM PeXUME)  SKPaHHOTO MEHI0 EMMbI MMTaHNA  hatynkos Toka

1.5 MapkupoBka

Ha kopnyc npnbopa HaHocATCSA:
- HAaUMEHOBaHVEe 1nu ycroBHoe 0603HaveHne Npnbopa;
- TOBAPHbINA 3HAK UM HAMMEHOBaHWE NPeanpUsaTUS - U3TOTOBUTENS;
- CTpaHa - U3roToBUTENb;
- 3aBOACKON HOMep npubopa u aaTa Bbinycka;
- HanpshkeHne NUTaHWUs OAaTYMKOB YPOBHS.
Ha TpaHcnopTHOM Tape HaHeceHa mapkupoBka rpysa no FOCT 14192-96 1 KOHCTPYKTOPCKOW AOKYMeHTauunn
npeanpusiTUsi - U3roToBUTENS.

2 UICNONb30OBAHUE
2.1 Mepbl 6e3onacHOCTU NMpu NOAroTOBKe K paboTte

Mpun akcnnyataummn, TEXHWYECKOM obcnyxvBaHUM W NOBepke Heobxogmmo cobnogate TpebosaHusa «[lpasun
3KcnnyaTaumm 3nekTpoycTaHOBOK noTpebuTtenen» un «lpaBun oxpaHbl Tpyda Npu 3KCnfyaTauum 3neKTpoyCTaHOBOK
notpebutenemn.

Ha knemmax MK3 npwu akcnnyaTtaumm npucyTcTBYyeT HanpsbkeHue BenuuuHon oo 400 B, onacHoe ansi yenoBeyeckomn
Xn3Hu. Jliobble nogknoyveHus k npnbopy M paboTbl NO ero TEXHUYECKOMY OOCHYXMBaHWIO MPOM3BOASATCA TOMbKO Npwu
OTKIMIOYEHHOM NWTaHMM npubopa. He ponyckaeTcss nonagjaHve BRarM Ha KOHTaKTbl KNEMMHUKOB W BHYTPEHHME
3NEKTPO3NEMEHTbI Mpubopa. 3anpelaeTcs Mcnonb3oBaHMe npubopa B arpeccuMBHbIX cpegax C COAEpXKaHWEM B
aTMocdepe KACHOT, LLeNoYen, Mmacen nuT. n.

MopkntoyeHne, perynvpoBka M TexobcnyxusaHne npnbopa AOMmKHbI NPOU3BOAUTBLCA TOMbKO KBaANMMULUMPOBaHHBIMMK
cneumanucTamm, M3y4mBLLMMM HacTosILLee PykoBoACTBO MO NporpaMmmMupoBaHuio.

2.2 NMoproTtoBKa usaenusa k paéore

2.2.1 BckponTe ynakoBKy W MpoBepbTe HanvMyMe KOMMMeKTHOCTU. B crnyyae obHapyxeHus kakux-nmbo aedekToB nnm
HEKOMMMEKTHOCTM NOCTaBKW, COCTaBLTE aKT M HanpaBbTe ero NPeanpUsaTUIO-U3rOTOBUTENHO.

Pa3meTsTe 1 BbipexbTe Ha ABepLue LWTa yrnpaBneHus OTBepcTue pasmMepom
84.5*84.5 mm. BctaBbte npubop € ynnoOTHUTENbHOW MpOKNagkom B
NOArOTOBMIEHHOE OTBEPCTHE.

YcTaHOBUTE NPUXKMMHBIE NaHKK Ha 3aaHein
CTeHke mpubopa M NpUTSHUTE KX K Kopnycy
BUHTAMKU Tak, 4ToObl Npubop Obln NMOTHO
npwxaTt K nuueBoW naHenu wmTta. lMnaHkm
nepen yCTaHOBKOW Crierka BbIrHUTE BHYTPb,
yTo6bl MpPU 3aTAXKKE BUHTOB OHU He
pacxoaunnch B CTOPOHLI.

JleByto NPYXXMMHYHO NNAHKY (GRVXKHIOK K NETNSIM ABEPLIbI) IPUTSHUTE K KOpMyCy
BMecTe C kabenbHol cTskkoi. K Hell GyaeT NpUKpensieH XryT nocrie MoHTaxa
nNpoBOAOB 1 kabenen.




MNMepen Tem, Kak noaknoyYaTb NpudOpP, Heo6xoAMMO yoeaUTLCA B TOM,
YTO YCTAaHOBKa NOMTHOCTbLIO o6ecToyeHa !

Mpu moHTaxe, akcnnyaTtauun, obcnyxmnsanum n pemoHte MK3 fgomkHbl BeinonHaTeca TpeboaHua “MT3 n MTh
3MneKTpoycTaHoBOK notpebutenen”. K pabote ponyckatoTca nuua, uMelowme gonyck He Hwke Il no “MT3 w MTb
3NEeKTPOYCTaHOBOK NoTpebuTenen” ans yctaHoBok Ao 1000 B 1 o3HakoMneHHble ¢ HacToswmum PyKoBoACTBOM.

MopkntoyeHne Npor3BoOaUTL COrnacHo cxemam anekTpuyeckum (Paspgen3). Ons obecnevyeHMsa HaLEXHOCTH
3MEKTPUYECKMX COEAMHEHMI PEKOMEHOYETCSl UCMONb30BaTbh MeAHbI MHOMOXWIIbHBIA NPOBOA, KOHLbI KOTOPOro nepep,
NOAKMYEHNEM cneayeT TaTenbHO 3a4nMcTuTb 1 06MnyanTb (OKOHLEBATb LUThIPEBLIMU HakoHeYHUkamu Tuna HLWBW n/nnn

HLLBW(2) cooTBETCTBYIOLLIETO CEYEHUS ).

3auncTKy Xun NPoBOAOB HEOGXOAMMO BbINOMHATL C TAKUM PACHETOM, YTOGbI MX OrOfieHHbIE KOHLIbI MOCNe NOAKIOYEHUS K
npuBopy He BLICTyNany 3a npeaenbl KneMMmHuka. CeueHune xun nposoaos 1 kabenen He AoKHO NpesbiwaTh 1.5 Mw’.
Mpv npoknagke NPOBOAOB PEKOMEHAYETCS BbIAENUTb CUTHArNbHbIE NUHUW, COEAUHSIIOWME NPUBOp C BHELUHUMMU
JaTynkaMu B CaMOCTOATENbHYH Tpaccy (M HECKOMNBbKO Tpacc), pacnonaras ee (Mnv nx) oTaenbHo OT CUIOBbLIX kabenen, a
TaKkke oT kabenen, Co3AatLLNX BbICOKOYACTOTHBIE Y UMMYSIbCHbIE MOMEXM.

Mocne npoknagku Bcex nNpoBodoB k knemmam MK3, ctanute
NONYyYMBLUMIACA XryT kabenbHOW CTSHKKON.

Bes aToro kpenneHus npu 3akpbiTUKM ABEPLb! LWMTa BO3MOXHO
BbleprmsaHne KnemMmm pasbeMoB 13-3a BbICOKOWN YNPYroCTH XryTa.

2.2.2

Mopante nutaHne Ha MK3. [MpubGop cuuTaertcs

pa60TOCI'IOCO6HbIM, €Cnin nocne BKMKYEeHUA €ero B CeTb Ha
MHOWKaATOope KpaTKoBpEeMEeHHO 0To6pa>KaeTc;| 3acTaBka M aanee
BbIBOOUTCA OCHOBHOE OKHO C pEXNMOM paGOTbI M ero COCToAaHneM.

2.3 YcTpoMCTBO, OCHOBHbIE NapaMeTpbl U XapaKTepUCTUKU

CTpyKTypHas

cxema 8 HacTpauBaembIX

AVCKPETHbIX BXOAOB
DL1...DL8

3KM Ato60ro ucnonHeHus, pene
AaBAEHUA, NONAABKOBbIE

3 BbIXOAHbBIX pene ¢
nepeKAYaloLWUm
KOHTakTOoM K2 ... K4

BbIKAIOUATEAH, INEKTPOAHBIE
AATYMKM YPOBHSA M T.A.

Hble Aa yp

Pene paBnenna

“ ”
Pene nepenana AaBAeHus Konpone paGore! “seyxyto

Pene npotoka

HezaBucumblit
HeAeAbHbIW Taliviep
4 nporpammbl
BKMOHeHIAFI/OTKMOHeHMﬂ

Pene ypoBHa | e

YHKLY

KoHTpoAb BHELHUX

BHewwHuit curkan “Asapus”, cuTyauuin

—p

l
I
|
|

PeneliHble cUrHanbl
COCTOSIHUA U
ynpaeaeHus

Hanpumep, neperpes ABUratens

/1AM NOAWIMMHUKOB Hacoca CueTuMKH pacxoaa BOABI

W 3NEKTPO3Heprum
€ UMNYAbHbIM BbIXOAOM

BHewHue kHonku “NMYCK/CTON”,
nepeKAloYaTeAN peXxuma paboTsl,
CUrHaALI paspelueHus pa6oTol

BHewHue AWUCKPETHble CUrHaAbl
ynpaBAeHUA ABUrarenem

~2508B, 2 A

IVKEG]

- Mutanue nopaHo

- ABapus ABuratens

- ABuratenb BkatoueH/OTkatoueH

- CpabartbiBaHue Bxopa DI.1 ... DI.8

- PyuHoi/ABTOMaTUYECKNI PEXUM

- HeCaHKLLMOHMpOEaHHbIﬁ Aoctyn

- AaBA€HWE AOCTUMAO 3aAAHHOTO 3HAYEHUA
- Pene ynpasasetcs no RS-485

- Pene ynpaBAAeTca HeAeAbHbIM TaiiMepomM
- MNepekatoueHne “3Be3pa-TpeyronbHuK”

- TepmoperyaaTtop

YnpaBAeHUe U MOHUTOPUHT
N0 2-X NPOBOAHOW AUHUM
cBasu RS-485

SMS-ynpaBaeHue 1 uHdOp-
MUpOBaHUe NMOAL30BaTEAR!
06 aBapusax

BecnpoBoaHas cBA3b,

AaTuMKuM: AaBAEHUS, YPOBHSA, T y AAeHHOe YrpaBAeHUue paauomopembl 433 Mruy
pacxon. rmnap I, —> AHanoOroBbI BXOA 'Aane ynp
TMAPOCTAaTUMECKOTO AABACHMA, 0...20 / 4...20 nA U MOHUTOPUHT
YPOBHS KUCAOPOAQ M T-A. Modbus BecnpoBoaHas CBA3b,
- N\ RTU/ASCII, GPRS-Moaem
TepmoperynsTop HypHan CueTunku K-unamkatop || AT-KomaHab!
BHeLUHHUIt AaTUMK TeMnepaTypbl aBapuu MoTovacos c noApoﬁuoﬁ
(PTC, Pt100, 50M, 100M, 1007, e 3awura " Ba ® i
H.3./H.0. SRR
/| TEPMOKOHTaKT) 06 PYA 20 nyckos Ha pyccKom
oT neperpesa cobbiTHit Asurarens A3blke
KoHTponb
il B oot TR RSN
,
TOKOB U MOLLHOCTH M30AALUU Asurarenn K1

ABuratens ~250B, 3 A e —

XKypHan Yacbl CUyeTuuku i MorpyxHbie, noBepxHOCTHbIE,

pa6ote! peanbHOro MoTOuacos :12’;:“:;:‘;1’;’;2;:

BpeMeHu ¢ U KOAUYyecTBa BEHTUASITOPbI, KOHBEWepbl...
2 He3aBUCUMbIM NycKoB
nuTaHuem ABUraTens
Pexumsbl CYTOK YcTpoiicTBo
NAABHOro nycka
paboTbl
MecTHbIN ABTOMATUUYECKUU YAaneHHbIn
BrrTioeHUe/omKioveHue deuzamens BrkAtOYeHME/OTKAOUEHME ABUraTeAs] aBTOMaTUYECKOE 10 AUCKPETHBIM BKITIOYEHUE/OmMKITIOYEHUE

npu nomowyu kHorok [[yck] u [Cmon]
¢ nepedHel naHenu MK3
unu 8HeWHUX cugHanos

Aatumkam: KM, pese AaBAeHUs], MOMAaBKOBbLIM AaTYUKaM,
3NEKTPOAHBIM AATYMKaM, PEAE MPOTOKA; aHAAOrOBbIM AATYMKaM:
AaBAEHUSI, YPOBHSI, PacxoAa, TeMneparypbl, rMAPOCTaTUYECKOro
AABAGHMS, YPOBHS KUCAOPOAA; M0 HEAALHOMY TakMepy.

dsucamensi o komaHoam
onepamopa ¢ ydaneHHo20
TIK(I/1K) unu 8 SMS

6



OCHOBHbIe napamMeTpbl U XapakKTepUCTukun

+ 3agaHue MakcMManbHOro M MWHMMAarbHOrO TOKOB 3aliMTbl B 3aBMCMMOCTM OT Tuna MPUMEHSEMOro
anektpoasuratens ot 0.5 4o 1000.0 Amnep (M3MeHsieTca nonb3oBaTesnieM B yCTAHOBOYHOM MEHIO);

+  OTKnoYeHve aBuraTens Npu NoBbILEHUN / MOHWXXEHWM 3a0aHHOro Toka B TedeHue 1...20 cekyHp;

» BnokupoBka nsmepeHunsi nfyCKkoBoro Toka Ha Bpems ot 1 4o 90 cekyHA (M3MeHseTCsa nonb3oBaTenem);

» BnokupoBka BKNOYEHNS ABUraTens npu HenpasuibHOM YepeaoBaHuy unm obpbise das;

+ OTknioveHve asuratens npu nepekoce as;

«  OTKnoYeHve ABUraTensi Npu NOBbILLIEHUN UITN MOHMXKEHUN CETEBOTO HANPSKEHUS;

e OTknoveHve paBuratensi Npu MOHMXKEHUN AKTUBHOW MOLLHOCTM HUXe 3afdaHHOW (KOHTpofb KoadhduumeHTa
MOLLIHOCTM cos(®);

« ABapuiiHOe OTKIYEHUE OBUraTens npu NpeBbILLEHNN BPpeMEHN TarMepa NpPOAOSPKUTENBHOCTU paboThl 1...240
MWHYT (M3MeHSIeTCS NoNnb3oBaTenem);

» Vlcnonb3oBaHue pa3anuyHbIX 4aT4YMKOB TEMNepaTypbl, MOCTOSHHbIA KOHTPOIb Y aBapuUHOE OTKIIOYEHWe ABUraTens
Npw NpeBbILIEHNV 3aAaHHON TeMNepaTypbl ABUraTens unv otkase AaTynka;

e Hanuyme gononHUTENbHbIX TaMEPOB BKIMOYEHWUS/OTKIIOYEHNS, NpeAHas3HaYeHHbIX ANS UCKYEHUS FOXHOro
cpabaTtblBaHWSA 4aTYMKOB YPOBHS (AaBneHns) Mpy BO3MOXHbIX rapoyaapax;

«  B03MOXHOCTb KackajHOrO BKITHOYEHUS HECKOSBKMX NPMOOPOB Ha OIHY MarMcTparnb;

« ABTOMAaTM4eCKOe NOBTOPHOE BKIOYEHME, HE paHee YeM Yepes 1...60 MUHYT, nocrne cpabaTbiBaHNs 3aLUKThI;

« Tlopc4yet BpemeHu HapaboTku (MOToYaChl) U KONMMYECTBA MYCKOB 3N1eKTpoABUraTens;

»  KOHTpOnb ANCKPETHbIX 4aTYNKOB YPOBHS(AABNEHMWS) pa3nMYHOro TUna;

»  KoHTponb aHanoroBbIX 4aTYNKOB AaBNEHUs(YPOBHST) C TOKOBbIM BbixogoM 0...20 unn4...20 MA;

»  KoHTponb AONONHUTENBHBLIX BXOAOB: Py4YHOE(MECTHOE) yrpaBneHue, “BHELHAS” aBapuvs, “BHellHee” ynpaBneHme
(paspeLueHne paboTbl), LWnend (4aTymkn) OXpaHHOW CUrHanM3auum;

* YyeT KOnNunyecTBa nepekaymBaemom XNaAKoCTH (NoAAEpKKa CHETYMKOB pacxofa BoAbl C MMMYMNbCHBIM BbIXOLO0M);

*  YyeT noTpebneHHOoro KoNMYecTBa ANeKTPO3IHePrumn (NoaaepKKa ANEeKTPOCHETYMKOB C UMMYIbCHBLIM BbIXOAOM);

e [ucTaHuMOHHas nepefada OMCKPETHBLIX CUrHaroB (Nepeknioyarolme KoHTakTbl pene K2...K4) no BeiGpaHHOMY
nonb3oBarenem cobbITuio;

« [lepuogunyecknin KpaTKOBpeMEHHbIN 3anyck ABuraTens npy 4nnTenbHOM NpocToe (3aluTa OT 3aKMHUBaHUS);

» B03MOXHOCTb 6OKMPOBKM paboThl MPY YaCcTO BO3HMKAIOLLMX aBapUSX;

» KoHTponb 3ambikaHus (yTEYKM) Ha KOPNYC 3NeKTpoaBUraTens;

+ PasnuyHble cnocobbl mycka aneKkTpoaBuraTens: NPsiMOo NycK OT CETU, NYCK “3Be3aAa-TpeyronbHWK”, MaBHbIN MyCK;

+ Hanuyme HesaBMCUMOro HegenbHOro Tamepa ¢ 4 nMporpaMmmamMu BKIOYEHNUS NO OHSAM HeAenu ¢ BO3MOXHOCTbHO
NCMONb30BaHUS CUrHaNoOB pa3peLueHns paboTbl KaxAoro Tanmepa U Bcex cpasy;

* ncTaHumoHHOE yrnpaBneHne n MOHUTOPWHT No NMHWK cBasu (RS-485, npotokon Modbus RTU/ASCII);

e [lMcTaHuMOHHOE ynpaBneHne Npy NoMoLLmM sms-coobLieHuii (RS-485, AT-koMaHabl);

e BcCTpoeHHbI Tepmoperynstop Ha 6as3e BHELIHEro aHanoroBOro Aatyuka TemnepaTypbl, MO3BOMSOLLUIA
nogaepXvBatb MWKPOKNUMAT B MOMELLEHUU(ANA BKIOYEHUSI BHELUHEro HarpeBaTenbHOro YcTponcTea(unm
BEHTUNSALMWN) UCMONb3YeTCs OAHO U3 yHMBepcarnbHbIX pene K2...K4 );

« XypHan pabotbl - y4yeT BpemeHu paboTbl 06opynooBaHMSA Kakabld Yac 3a Tekylme W npollefline CyTKW.
OTobpaxaeTcsa avarpamma BpeMeHu paboTbl M KO3 MUUMEHT CNONb30BaHMSA B Yacax U NPOLEHTaXx;

« [loctosiHHOE M3mepeHMe paboyuMx nNapaMeTpoB HACOCHOWM cTaHuum u pacyet KM, nossonstowmii NOBbICUTb
3HeproadPEKTUBHOCTb CUCTEMBI Y 3HAYUTENBHO CHN3UTL Pacxoabl;

« USB-nopt anst HacTpomkn pabounx napametpos 1 o6HoBneHus MNO.

2.4 Untepcpenc nonb3oBaTtens
Bca goctynHasa nHdopmaums no pabore MK3 BbIBOAUTCA HA MOHOXPOMHBIN rpadduyecKknin MHanKaTop.

KnaBumatypa cocTouT 13 KnaBuLL NepeMeLLeHns Kypcopa
[Bneso], [Bnpaso], [Beepx], [BHu3],
KnaBuvLwu noaTeepxaeHus [BBOM] , KnasuLy oTMeHbI Bbibopa [HA3AL] E] , n
1 KNaBuLL NPSIMOTo ynpaeneHust aosurartenem B pyqyHoM pexume [[TYCK] n [CTOIM]. E

Bca BbiBOguMasi MHopMaums yHKLUMOHaNbLHO pa3duTa Ha 8 OKOH:

1.CocTosiHne 2.MNMapameTpbl 3.CBsi3b 4.HepenbHbIN Tanimep

5.CurHanusaums 6.HacTpoiiku 7.)XXypHan aBapum 8.)KypHan pa6otbl

Mocne nogaym NMTaHUs Ha akpaHe KpaTKoBpeMeHHO oTobparkaeTcs 3acTaBka,

nocse koTopoit MK3 nepexoauT K paBoTe 1 BbIBOAWT HA SKPAH 3HAYEHMNSt OKHa  cooreer  Yposer  Gratokaocryna

HepienbHbIi curHana K M3MeHeHio Bpems

<1.CocTosiHne>. TaitMep  GSM-Mogema  napameTpoB nata
| /
bl []
=l &3 ¥l & NH04 anp 23:14
HaxaTtumem kHonok [Bneso], [Bnpaso] npon3BoanUTCs CMeHa OKOH. 2.MapameTpbl
=]
Ecnun nHdopmauus B TeKyLLEEM OKHE BbIBOAMTCS HA 9KpaH He BCS, TO €€ MOXHO I
NPOCMOTPETb, HaXxuMmas kHorku [Beepx] n [BHu3]. Ecnu ecTb gononHuTenbHas Howiep 1t Hassarite
nHcpopMaLms, TO B MPABOM YacTy OKHa NOSIBISIETCS NOS1I0Ca NPOKPYTKY. MpHsHaK pywHoro TeKyLero oka ‘ﬂ}
B BepxHew yacTu aKpaHa HaxoauTcst MHAOPMaUMOHHas CTpOKa, B KOTOPOM e paGor: fonoca nporpyTicn I
MUrarwmm 3Ha4oK (ecn, A0NOoNHUTENbHAsA
BbIBOASTCSI 3HAUYEHMS TEKYLLEro BpEMEHW 1 AaTbl U MIH(POPMaLIMOHHbIE 3HAYKU. WHchopMaLs B OKHe)
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1. CocTosiHue

B AaHHOM OKHe ocyLLecTBRAETCS BblBOA 06LLUen nHgpopmMaumm no paboTe cTaHuuu.
Haxxunmas kHonku [BBepx] v [BHM3] BO3MOXXHO NPOCMOTPETL AOMNONMHUTENBHY0 MHOPMAaLIMIO B 3TOM OKHE.

[ €9 t'il & M+ 04 anp 23:14

EH el o

MH 04 anp 23:14

1.CocTosiHue 1.CocTosiHne
ABTOMAT,MO A.Y. Hatumnku Mpn uncnonb3oBaHWM aHaNoOroBOro
YPOBHA Aaryvika faBrneHus ypoBeHb eMKOCTU
DyHKUMUA: A’Q/
n M AMCKpeTHBIE oTobpaxaeTcs B AManasoHe yCTaBoK
p’)'"a"("a"m) OFF, (BBY + [HY) “MuHMManbHoe paBneHune” wu
oxhpanme Haxatus knofikn “MyCK” “MakcumanbHoe faBneHue”.
|
Crpoka Tekywero Pexvum BbiGpaHa cxema nycka CocTosiHue CocTosHYe AaT4VKOB YPOBHS
OYHKUMA  cocTosius MK3  paBoThl  “3Be3na-TpeyronbHUK' asuratens (3aMKHYT/pa3oMKHYT)

[ &3 “t'il ko M+ 04 anp 23:14

& &9 *t.nl sk M+ 04 anp 23:14

B aoTOM OKHe npu aBapunHON

1.CocTosiHue 1.CocTosiHue cntyaumum Gynet BbiBEAEH KOA M
o B pacwudposka asapuu, BpeMms
_ABapuitHble cuTyaumm : _ABapuitHble cuTyaumuy : BO3HMKHOBEHNSA, W OXWOaeMoe
04.04.2016  23:10 Bpems cbpoca aaHHon aBapum.
ABapUIHBIX CUTYaLIA HET Er.06 Monwxenue Toka Moapo6Hee - cm N.2.14 “ABapuiiHble
Bpewms copoca: »
| uepos 03 min. 05 cex. I CUTYaLWN Y MHAVKALWS OLIMG0K”.

Mpy pganbHenweM HaxaTum KHonku [BHu3] OyayT oTobpaxkeHbl OkHa CO CYETUYMKaMM KonmyecTsa MyckoB ABuratens u
BpeMs HapaboTKu.

[ &3l b MH0d4anp23:14 | | W il & MMk 04.anp 23:14

[Monb3oBaTenbckoe Bpems

1.CocTosHue 1.CocrosiHue HapaboTKN U KOMWUYECTBO MYCKOB
CYeTYMK NoKanbHbIA i CyeTyuK obwmit | MOXHO OBHYNWUTb B YCTAHOBOYHOM
(c6pacbiBaemblit) (Hec6pacbiBaeMblit) meHto MK3.
CueTynkn obwero BpemeHU
14 2:52 126 72:40 HapaboTKM 1 KONM4ecTBa MyCKOB
3aMyCKOB: MoTouacel: | 3anyckos: MoTouacs!: | OBHYNUTb HEBO3MOXHO.

Mpwv ganbHenweM HaxxaTum KHonku [BHM3] ByaeT oToGpakeHO OKHO CYETYMKa KONMYecTBa MycKoB ABUraTens 3a TeKyLLnii
yac.

EH e tal @ Mu 04 anp 23:14 | | I B9t gk MH04anp23:14 | Ecpy B ycTaHOBOYHOM MEHI B

1.CocTosiHMe 1.CocTosiHMe pasgene [[Mapamempsbi 3auwyumsi]
3anyckoB 3a TeKywWwui yac K 3anyckoB 3a TeKywui yac ~ -->[Konuyecmeo nyckoe e yac]
B aBTOMaTM4eCKOM pexume” B aBTOMATM4eCKOM pexume” 3a4aHo HeHyneBoe 3Ha4yeHne, B OKHe
5 20 OyneT oTobpaxeHo KONMMYecTBO YyXkKe
NPpoOM3BeAeEeHHbIX 3amnyckoB W
Octanock 5 nyckos 13 10 i OrpaHuyeHMii N0 KoN-BY HeT. i KONN4eCTBO OCTABLUNXCS.

Mpu NpeBbILEHMN KONMYECTBA 3anycKoB, paboTa ABuraTerns OriokKMpyeTcs o OKOHYaHUSA TEKyLLEero Yaca.
MoppobHee 06 ncnonb3oBaHun - cM. Pasgen 2.5.6. “HacTpoiika 3awmnT”.

Mpu panbHenwemM HaxaTun kHomnku [BHu3] Oyaer oTobparkeHO OKHO COCTOSHMA 3aluWThl OT 3aKNMHUBaHWS ABUraTens

EH®E tYa o Muodanp23:14 | |IGA B “Fl & MH 04 anp 23:14

Hacoca npu aAnnTenbHOM NPoCToe.

1.CocTosHMe 1.CocTosHMe
=
Ecnn sawurta He aktuBMpoBaHa B 3awmra oT 3aKnNMHUBaHUA ! 3awmra oT 3aKnNUHNBaHUA
]|

yCTaHOBOHHOM MEHK UM BKITHOYEHO B aBTOMaTU4eCKOM pexume: B aBTOMaTU4eCKOM pexume:
py4YyHOe ynpaBrieHue, B OKHe
cocTosfHMA 6GyaeT BbiBedeHa
COOTBETCTBYHOLLAs HAAMUCh:

OrtkntoyeHa. He 3apaHo
Bpems NpocTosi B yCTaHOBOYHOM MEHI0

PyyHoe ynpaBneHue.
3awuTa oTknoYeHa.

(I I | v

. ol ok MH 04 anp 23:14
B aBTOMartmnyeckom pexnme npu ncnonb3oBaH AAaHHOU 3alLNTbI B OKHE 6y,qu
0TOBpaxeHO BPEMSl [0 OYEPeaHOro KPaTKOBPEMEHHOrO MPUHYAUTENbHOrO 1.Cocrosue
BKIIIOMEHUs [ABUraTtens B Yacax U MuHyTax. B mHdopmaunoHHOW CTpoke B 3awmra oT 3aKNMHMBaHUs
BEPXHeW YacTu akpaHa OyaeT BbiBe4eH MUratoLL M 3Ha4OK |:1:| B aBTOMaTN4eCckoM pexume:

[0 NPUHYAUTENBLHOTO 3anycka

MoapobHee o npumeHeHnn - cMm. Pasgen 2.5.6. “Vicnonb3oBaHne 1 HacTpolika ocTanock 11 uyac. 57 MUH.

3awmT’.

Mpw ganbHeriweM HaxxaTum kHonku [BHn3] Byaet oTobpakeHO OKHO CHETYMKA PacXOAa BOAbI C UMMYNbCHBIM BbIXOOO0M.
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[ &9l & NH04anp23:14 | | KW il kMW 04anp23:14 || Il 9 Fail kb MMk 04 anp 23:14

1.CocTosiHMe 1.CocTosiHne 1.CocTosiHMe
CYETYMK PACXO[IA BO[bI (m3) CYETYMK PACXO[A BOAbI (m3) CYETYMK PACXO[IA BO[bI (m3)
[ 999999 999 | 999999 , 999 | 999999,999 |
B yCTaHOBOYHOM MeHI0 120 || 72 Cvrxan Ha Bxoge DI.8
He 3apaH Bxopg DI.X R vldac 10.00 nuTpoB / umnynbe

Ecnn B pasgene yctaHoBo4YHOM MeHo [Hacmpolika exodoe 1-8] He BbiOpaH OUCKPETHBIN BXOA, K KOTOPOMY MOAKITHYEH
CUrHar co cyeTuyuka, To byaet oTobpakeHo COOTBETCTBYHOLLEE COOOLLEHNE.

Mpw NpaBuUNbHON HACTPOKIKE B OKHE OyayT AOMONMHUTENBHO OTOBPaXKEeHbI NOMS C 3HAYEHUSIMI U3MEPSIEMOrO pacxoaa Boabl
1 pa3 B MUHYTY OyaleT KpaTKOBPEMEHHO BbIBOAUTHCS HOMEP NCMOSb3yEMOro AUCKPETHOMO BXOA4A U BEC UMMYMbCa CHETYMKA
B nUTpax(c ABYMS pa3psaamMm nocrne 3ansTon).

MokasaHusi cyeTyMKa Ha SKpaHe KOPPEKTUPYIOTCA MONb3oBaTeneM B pasfene YCTaHOBOYHOrO MeHw  [Cépoc
napamempog]. MNMogpobHee 06 ncnonb3oBaHun - cM. Paszgen 2.10.2. “CyeTymk pacxoda Bogb!”.

Mpwv fanbHenweM HaxaTum kHomnkv [BHU3] ByaeT oTobpaxeHO OKHO CHETHUKA 3MEKTPOSHEPTUN.

PRTRMAE: M 04 anp 23:14 B MK3 Bo3MOXeH HEKOMMEepYEeCKUii y4eT NoTpebneHHoM aNeKTpo3Heprmmn no
3Ha4YEHNsIM TOKOB, HanpshkeHun n koadduumeHta mowHoctn (Mogcyet m
CYMMUVPOBaHUSA akTUBHOWN MOLLHOCTH). [1ns KOMMepYecKoro yyeta Heobxoaumo

1.CocTosiHMe

3nekTpocueTymk (kBT*y) ncnosnb3oBaTb CEPTUMDULMPOBAHHBIE 3MEKTPOCYETYMKA C  UMMYSIbCHBIM
BbIXOZIOM.

999999 , 999 Ecnu ncnonbayetcs BHYTPEHHWUI CYETYUK (B MYHKTE YCTAHOBOYHOIO MEHIO

[KoHepueypayus]-->Tun cyemyuka 3reKmpoaHepauu BbIOpaH MyHKT

Mcnonb3yeTcs BHYTPEHHMI CYETHMK | "BHYTpeHHWi1"), Ha skpaHe byaeT oTo6paxeHo COOTBETCTBYOLLEE COoBLeH e,

[ &9 "1l &b 04 anp 23:14

1.CocTosiHMe

Ecnn 3apaH BHELWHMI 3NeKTpoCHETYMK UM B pasgerne yCTaHOBOYHOIO MEHHO
[Hacmpolika exo0o8 1-8] He BbIOpaH ANCKPETHbIV BXOA, K KOTOPOMY MOAKITHYEH
999999 999 CUWrHar co c4eTYmnKa, To bynet oTobpakeHo COOTBETCTBYOLLEE COOOLLEHNE.

l

AnekTpocyeTymk (kBT y)

He BbIGpaH Bxoa DI.X

[ &9 "1l &b 04 anp 23:14

Mpwv npaBubHOM HAaCTPOKE B OKHe ByaeT 0TOOpaXKeH HOMepP NCMONb3yEMOro
@ AOVCKPETHOrO BXOAA W YCTAHOBMIEHHOE 3HAYeHUE KOMUYECTBa MMIMYMbLCOB Ha
! oouH kBT*4 cuetumka. [lokaszaHusA cyeTuMKa Ha SKpaHe KOPPEKTUMPYHOTCS

1.CocTosiHMe

AnekTpocyeTumk (kKBT*y
P (kBr) nonb3oBaTenem B pa3aerne ycTaHOBOYHOro MeHo [Cépoc napamempos].

MogpobHee 06 ucnonb3oBaHun - cMm. Pasgen 2.10.3 CueTuuk pacxoga
3MEeKTPOIHEPTUN.

999999 , 999

Bxoa DI.8 1000 umn. / kBT*y

B cnepytoLem okHe oTobpaxaeTtcs nHgopmaLms o kadecTBe paboTbl HACOCHOW CTaHLMK.
Mpu nogkmoYeHHOM cyeTyMKe pacxopja BoAbl U anekTpoaHeprun, MK3 u3amepsieT sHepruio, 3aTpayveHHylo Ha
nepekaynBaHne N CPaBHUBAET €€ C PaCYETHbIM 3HAYeHNEM. Ha 0CHOBaHMM 3TOro onpeaenseTcs opueHTUpoBoYHbIN KM
paboTbl CMCTEMBI 1 3aTpadmBaemasi SHeEPrns Ha nepekayky ogHoro Kybrnyeckoro meTpa Boabl.

[ &9t & H04anp23:14

1.CocTosiHNe

YaenbHoe aHepronoTpebneHune

KI'I,D, cUCTEMBI = 1 9 9 % / (ckonbko KBT*4 BbIno 3aTpayeHo Ha nepekayky 1mM3 xuakocTu)
—_ . * A/ i

E yaen. = 1.304 kB1*4 / M3 dakTuyeckas 1 pacyeTHas SHeprvisi, 3aTpadeHHasi Ha nepekayky

E CbaKT. =211.7 Mﬂ)K <« = obbema XMaKocTW 3a onpeaenieHHoe Bpemsl, KoTopoe 3aaaeTcst

E pacy. = 42 .3 MOx 4/ norb3oBatenem

MN3mepeHue, ocT. 23:10 MnH <

CTpOKa COCTOAHUA aHanusaTtopa

MoppobHee 06 ncnonb3oBaHun - cM. Pazaen 2.5.8 AHanma paboTbl HACOCHOW CTaHLUN.

L& &9t kb Mk 04anp 23:14

B nocnegHem okHe BbIBOAMTCS MHGOPMaUWsi O MOAENU YCTPOWCTRA, 1.CocTosiHue
Bepcum MO n gate BBoga MK3 B akcnnyatauuio. ] =
[ata BBOAA B 3KCNMyaTauuio onpeaensiercss aBTomaTuyecku, nocne 12 UHOOPMALINA:
YacoB paboTbl MOAKMHYEHHOrO 3nekTpoaBuratensi (3HaveHve obLuero Mopenb :  MK3.02
CcYeTYMKa MOTOYaCOB NpeBbicuIo 12). Bepcua MO :  2.00
Beoa B akcnn. :  25/10/2022 . 0




2. NapameTpsbl

B faHHbIX oKHax OCYyLLEeCTBNAETCA BbIBOL, 3HaYEHWI ANEKTPUYECKMX MAapaMeTPOB N COCTOSIHUE OUCKPETHbLIX 1 aHaNoroBbIX

BXO/[0B/BbIXO0B.

& &3 1l

& MH 04 anp 23:14
2.MNMapameTpbl

& & 1l

& MH 04 anp 23:14 I & .l & MH 04 anp 23:14

2.MNMapameTpbl

22/{;.0 z}s\.o PacueTHasi MOLLHOCTb:
226 4 7503 0B 22 4 23 A MonHas P = 12.58 | KBA
" 2266 ’ " 226 ’ AkTvBHasi P = 6.06 | kBT
Mepekoc | 05B \ Mepexoc | 7.5% v
f 21850 1854 cos(p) = » 0.5

V

CpeqHee HanpskeHue [InanasoH sawubl
no 3-m pasam 110 HaNpsKEHIo

3HaueHue nepekoca
a3 no HanpskeHmno

[ &9 il k& M404 anp 23:14

2.MapameTpbl
=]
KoaththULIMEHT MOLLIHOCTM COS(() ‘

ALY | BL2) | cws)

0.48 0.52 0.49

I 3t &k MH04 anp 23:14

2.MNapameTpbli

[OvanasoH: 10.00 Gap

MA

19.62

CocTosiHne:

6ap

AnanoroBbivi gatuvk 4...20 MA }
1|

ncnpaseH

\ [lnanasoH 3awuTsl CpeaHee 3HaueHre

1o TOKy K03thpMLIMEHTa MOLLHOCTH
no Tpem hasam

CpepHuit Tok

no 3-M thasam 3HaueHue nepekoca

a3 no Toky

Mpy panbHenweM HaxaTum KHomku [BHW3] OygeT oToOpaXKeHO OKHO Co
3HaYeHNSIMU KO3 PULMEHTA MOLLLHOCTU COS(Q) NO Kaxkaon chase.

3HayveHunsa nameHsaoTesa B ananasoHe 0,0 ... 1,0 1 3aBUCAT OT NOAKMHOYEHHOMN
HarpysKu.

Mpy panbHenwem HaxaTum KHomku [BHM3] BbIBOAATCHA MNapameTpbl U
COCTOSIHME aHaroroBoro Aatynka OaBfeHUs UM YPOBHS, MOAKIHYAEMOro K
Bxogy dP.

Tun curHana gatuuka (0...20 wnun 4..20 mA), ero gvanasoH v eguHuLa
n3MepeHns 3a4aeTCs B YCTAaHOBOYHOM MEHIO.

[aBneHue B 6ap(m) paccunTbiBaETCS, UCXOOs U3 AuanasoHa u3MepeHusi.

[anee oTo6paxatoTcs OKHa C COCTOSTHUEM KOHpUryprpyeMbix AUCKpeTHbIX Bxogos DI.1 ... DI.8.

BblBOOATCA 3HAYkM C COCTOSIHUEM
BXxoA4a (3aMKHYT/pa3oMKHYT) wu
dyHKUMS BxoAda, T.e. Kakou OaTymk
MOAKIMYEH K AaHHOMY BXOAY.
DyHKUMSA Bxoda M TUM KOHTaKTa
patymka (H.0. unu H.3.) 3agaeTcsd B
YCTAHOBOYHOM MEHH0.

& &3l

& MH 04 anp 23:14

2.MNapameTpsi

Pene K2 - MNMuTtaHne nogaHo
Pene K3 - ABapus

=
Pene BkntoyeHns asuratens
Pene K4 - HepgenbHbin Taimep

||

L& &9 il dgh M+ 04 anp 23:14

& &9 't k& M+ 04 anp 23:14

2.MNapameTpbl

2.MNapameTpbl

DI.1 - [laTunk BepXHero ypoBHs DI.5 - OxpaHHas curHanusaums

DI.2 - [laT4mnK HUXHEro ypoBHs DI.6 - BHeluHee ynpaBneHve

DI.3 - latuuk ‘cyxoro’ xopga DI.7 - BHeluHss aBapus

Dl.4 - [latuvk aBapuitHOro ypoBHSI DI.8 - Mepekntoy. PyyHoit/ABTOMaT

o e— Y

[anee otobpaxkaeTcst OKHO C COCTOSAHNEM KOHpurypupyembix pene K1 ... K4.
BbiBOOATCA 3HaYKM C COCTOSIHMEM pene (BKMOYEHO/OTKIIOYEHO) N PYHKUMSA
perie, T.e. NPy KaKOM COBbITV M OHO AOIMKHO BKIIOYUTHLCS.

®yHkuma pene K1 - ynpaBneHue KOHTAKTOPOM, BKMHOYAOWMUM ABUraTenb.
dyHkuna pene K2 ... K4 3apgaetca nonb3oBatenem B yCTAaHOBOYHOM MEHIO.

B nocnenHem okHe BbIBOAUTCS MapamMeTpbl BCTPOEHHOTO MOAYNSI KOHTPOMs TemnepaTtypbl. Moayrnb BO3MOXHO
“cnonb3oBaTh Kak PerynsTop Temnepatypbl Unuv Ans 3awmutsl obopyaoBaHus oT neperpesa. PexxuM paboTbl Mogyns v Tun
[aTyMKOB TEMMNEPaTypbl BbIGUPAETCS B yCTAHOBOYHOM MEHHO.

BblBOAATCA CONpOTMBREHWE Lienu AaTymka, peanbHas TemnepaTypa obbekta, TemnepaTtypbl BKIIOYEHUS/ OTKIMHOUYEHUS U
COCTOSIHVE TepMOpErynsaTopa n TepMoaaTtymka.

[ &9 tl &k 104 anp 23:14

2.MNapameTpsli

Pt100(a=1 .385[!\

R uerun, Om| 131 X
+80.2\

Temnepatypa, ‘C
CocrosiHne: nepgrpes

& &9l

K.3

CocTosiHWe: B HopMe

& MH 04 anp 23:14
2.NapameTpsi
PTC-TepMmucTop

R uenn, OM. 1310

HOPMA MISESNEEEY OBP. |

& &3l

&k MH 04 anp 23:14
2.MNapameTpbl

Pt100(a=1.385) ]

Temnepatypa: +16.8 °C

eTca

Bkn

CocTosiHMe: He,ncnosb:

»

CocTosHne
TepmopaTymnka

Tun Tepmoaaryuka

(MI3MEHSIOTCS B YCTAHOBOYHOM MEHHO)

T
Llikana cocTosHMS B 3aBUCUMOCT OT COMPOTUBNEHMS!
Kypcopom ykasaHo Tekyluee cocTosHm1e

CocTosiHve
Tepmoperynstopa YcTtaBku Tepmoperynstopa

(MBMEHHIOTCH B yCTaHOBOYHOM MeHI'O)

Ecnn tepmogatymk HemcnpaBeH nnm OTCYTCTBYET, B none remnepartypbl obbekTa 6y,qu npoYepK.

B none coctosiHuA BbIBOAATCA coobLieHnss o paboTe TepmoperynsTopa. Ecnv TepmoperynsaTtop OTkntodeH, Oyaet
BbiBeleHa Haanunck “He ncnonbayetca”. Ecnv TepmogaTymk HeMCnpaBeH Unn oTCyTCTBYET, OyaeT BoiBeAeHa Haanuck “Het
Tepmogaryumka”. Ecrnv B ycTaHOBOYHOM MeHI0 He 3aaaHo BeixogHoe pene(K2 ... K4), 6yaet Hagnueb “He 3agaHo pene”.

MoapobHee 06 ncnonb3oBaHun - cM. Pasgen 2.9.4 [atunkn Temneparypsi.
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B naHHOM OkHe BbIBOAMTCS COCTOsiHUE 1 napameTpbl nuHum ceasu ¢ MNK(MJK) nnm coctosHne GSM-moaema.

[P ol gk MH 04 anp 23:14 Ecnu BeIGpaH npoTokon cesian Modbus RTU unu ASCII, oTobpaxatoTcst agpec
3.Ceasb YCTPOWCTBA B CETU, NapameTpbl nopTta nepedadn gaHHbix MK3 n konuuectso
) NPUHATBLIX N NepedaHHbIX NakeToB AaHHbIX.
Qggjc Blceﬂ: '9200 N18 ; I'Ip,u nakeToMm criegyeT NoHMMaTb CTPOro ONpeaeneHHy NOCNefoBaTENbHOCTL
MonyieHo naKeTos ’6 4’206 6aunT cornmacHo npoTokona Modbus: MONY|EHHYIO U OTNPABNEHHYIO MK3. MNpwn
. npueme nNakeToB CHNTAETCA KaXablX NpaBUNbHbIV NPUHATLIN NaKeT, He3aBUCUMO
OTnpaBneHo nakeTos : 11158 oT aapeca ycTpoiicTea.

- C6poC CYETYMKOB MAKETOB OCYLLECTBASETCA HaXaTMemM W yaepXaHuem B
= Tl b NH04amp 23141 coi0r0 03 cekymp kronkin [HASAL].

Rx: 0103 00 00 00 02 C4 0B Mpy HaxaTum KHoMKu [BHU3] ByaeT oTOBPaXKeHO OKHO MOHUTOPUHIa NaKeToBs
Tx: 0103 04 00 05 00 01 2B F2 [aHHbIX, rae oTobpaxaeTcs NocrneaHUn NPUHATBIA NakeT AaHHbIX 1 oTBeT MK3.
CHETYK IPUHATLIX NaKETOB Mpw HaxxaTum kHonku [HABALL] BbIBOA AaHHbLIX HA 9KpaHe NpuocTaHaBNMBaeTCs,
IEI npwv Haxkatumn [BBO[] - BbIBOA, BO30OHOBMSIETCS.
eVl @b MHodanp23:14 Mpu BbIGOPE npoTtokona ceAsn - “AT-komaHapl”, B JaHHOM OKHE BbIBOAATCA

coctosHme K napameTpbl GSM-momema, wvcnonb3yemoro ans nepegayn
KOPOTKUX TEKCTOBbIX COOOLLEHW (Sms) Mpu aBapusx ¥ npuema sms C

=
MpoussopuTent: Corp. name KOMaHZaMm yrpaeneHus..
Mopene: Model name
Cetb:
e Operator Mpn HaxaTum KkHomku [BHu3] GyayT oToBpaxeHbl nocneayloliye OKHa C
C:| Bcetv (nomawHss)... | MHopMaLmen.

= Fall & MH 04 anp 23:14 I 9 Y.l &b MH04 anp 23:14 (PRT M Mu 04 anp 23:14

3.CeAsb

3.CAi3b

. Pacchbinka nokasaHuw
HOpT'l 9600, N, 8, 1 | CYETUYMKOB: Her MonyyeHo SMS: D
Otnpaska sms: OHn paCCbIJ‘IKI/I:l He 3afaHbl | OtnpaeneHo SMS:
Homep .
TenquOHa:l +7 800 800 80 80 | Bpems pacchbInku: @ - 0BpOC CUETUMKOB
(=]
3.CBsi3b B nocnegHem okHe BbIBOOMTCS CMWUCOK HeOTNpasreHHbIX cMc (5 3anucen),
= xpaHsawwmxcd B namatn MK3. Bpems ux xpaHeHus orpaHudeHo 15 muHytamu. Mo
Cnucok HeoTnpasn. SMS
. MNCTEYEHME BPEMEHWN XPAHEHNS, CMC CTUPALOTCA U3 NaMSATU.
23:10 Pab6ota BoccTaHoBneHa
23:05 Asapus #6
----nycTo- - - - MoppobHee - cm. Pasgen 2.7 “Ucnonb3oBaHne GSM-mogema”.
----MnycTo- - - -
- ---MycTo- - - -

4. HepenbHbIV Tanmep

B [aHHOM OKHe BbLIBOAMTCHA COCTOSIHVME W MapameTpbl HefenbHoro TaviMepa. [ocTyneH npocMoTp M pefakTMpoBaHue
YyeTblpex nporpamm paboTbl, 0603Ha4YEHHbIX Ha 3KpaHe kak Tanmep 1 ... Tanmep 4.

[ &3t ok M+ 04 anp 23:14

4. HEQL. TAUIMEP

TAVMEP 1 - oTknoueH MepemelleHne Kypcopa Mo MyHKTam OCYLLeCTBsieTCst kHomkamu [Beepx]

TAMMEP 2 06:00 - 07:20 [BHM3], nepexod kK MPOCMOTPY M M3MEHEHUIO BbIOpPaAHHOW MporpamMmbl -

. HaxaTtume kHonku [BBO[].
TAVMEP 3 - oTkntodeH

TAVMEP 4 - oTknroueH

[ &3t ok M+ 04 anp 23:14

[NepemelleHne Kypcopa no nosnsiM ocyLlecTBrnsieTca KHomkamu [Beepx]
[BHM3], nepexoa k pegakTMpoBaHuio Nons - Haxkatue kHonku [BBOL].

4. HEQ.TAUMEP

CocTosiHne BkntoyeH

Bpems BknioyeHnst 06:00 Bbixog 13 pexuvma - Haxxatune kHonku [HASA].
Bpems oTknoyeHns 07:20
Oxn Hepger  DOHEEEED MoppobHee o pabote Tanmepa - cm. Pasgen 2.12 “HegenbHeiv Tanvep”.
T2 BbixogHoe pene pene K2
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B paHHOM OKHe OCyLLEeCTBMSIETCS MCMONMb30BaHWE W KOHTPOMb OXPaHHOW
curHanmsaumm obbekta. Ecnn B yctaHoBoyHOM MeHwo MK3  oxpaHHas
cUrHanusauma He 3ajencTBoBaHa, TO Ha 9KkpaHe oTobpasuTcs

[ &9t & MH04anp23:14

5.CurHanusaums

COOTBETCTBYHOLLASA HAAMVCh. OxpaHHas curHansauys
o OTKMK4YeHa B yCTaHOBOYHOM
Ecnn OXpaHHaA curHannsauuna 3agencrtBoBaHa, Ha 3KpaHe 0TO6pa3F|TC$| meHio MK3
CTPOKU C TEKYLLIMM CTAaTyCOM CUTHaNM3aunm n COCtoaHnem ,D,aT‘-WIKa(-OB) asepu
UIM OXpaHHoro wnenda.
EH e tal & MH 04 anp 23:14 BO3MOXHbI CrieaytoLmMe COCTOSIHUS:
- CHATa C OXpaHbl;
5.CurHanusaums - NOCTaBMeHa Ha OxXpaHy;
- OXWaHve 3aKpbITUs ABEPU;
Cratyc: | CHSATa C OXpaHbl - HECaHKLMOHVMPOBAaHHbIN JOCTYn.
Jatunk: | He cpaGoTan
CocTosiHWe gartyuka:
- He cpaboTan (aBepb OTKPbITA);
@ - YcTaHoBUTL/CHATL - cpabotan (aBepb 3akpbiTa).

[ &9 1.l &b MH 04 anp 23:14

5.CurHanusauus

Mpu Haxxatum kHonku [BBO[] Ha akpaHe NOSiBUTCA MEHIO MOCTAaHOBKW/CHATUSA

curHanmsauun. Heobxogumo BeiGpaTh HY>XKHbI MYHKT 1 HaxaTb kHonky [BBO[]. Cra HoBeIit cTatyc:
CurHanusauus 6yget ycTaHOBReHa Unn cHaTa.

MogpobHee 06 ncnonb3oBaHuM - cM. Pasgen 2.6 “Vcnonb3oBaHue oxpaHHOM o
CI/IFHaJ'II/I3aLI,VIVI". HATb C OXpPaHbl

& & Yl &b 1104 anp 23:14

6. HacTpoiiku B AaHHOM OKkHe BbIBOAWUTCA MEHIO, B MyHKTaX KOTOPOro OCYLLEeCTBASETCS
MacTep GbiCTPOi HACTPOIHKH HacTpoWKa BCex AOCTYMHbIX napameTpos MK3.
MepemelleHne Kypcopa Mo MyHKTAM MEHIO0 OCYLLECTBISETCA KHOMKamu
KanuGposka curHarnos [Beepx] [BHU3], nepexos k BbIGpaHHOMY MYHKTY MeHI0 - kHomnkov [BBO].

3almTa napameTpoB

B nyHkTe “Mactep ObICTPOW HacTPOWKW’ MOSb30BaTENO B pexuMe Auanora npeanaraetcs HacTpOUTb OCHOBHbIE
napameTpbl CTaHLMK, BKMOYasi aBTOHACTPOWKY TOKOB 3alumT Anst asuratens. MNogpo6Hee - cM. Pasgen 2.13.1 “Mactep
ObICTPOI HACTPOWKM NapaMeTpoB”.

B nyHkTe “YcTaHOBOYHOE MeHK’ MOb30BaTENi0 MNpeanaraeTcs CaMOCTOSATENIbHO YCTAHOBUTb BCE HEOOXOAMMble

“n

napametpbl. NogpobHee - cm. Pasgen 2.13.2 YCTaHOBOYHOE MEH0™”.

MyHkT “KannbpoBKa curHanoB” npegHa3HaveH Anst TOYHOW NOACTPONKM 3mepsaeMbix MK3 3Ha4eHUin TOKOB, HAaNPsKEHUN
1 3HAYEHUS aHanoroBoro AaTynka AaBrneHns unm ypoBHsi. KannbpoBka BbINOMHAETCS Ha NPeanpuaTUN-U3roTOBUTENE UIN B
CEepBUCHOM LEHTpe crneunanictamMy Ha TOYHOM u3MepuTenbHOM obopyaoBaHuu. [ocTynm  nonb3oBaTento K MEHH
KanmbpoBku 3akpbIT. [Ins Bxoga B AaHHOE MEHI0 B MyHKTe “3alymTa napameTpoB” HeobxoanMo BBECTN MHXKXEHEPHbIV Naporb,
nocrne BBOAA KOTOPOro OydeT OTKpbIT AOCTyn K (PyHKUuaM kanubposku curHanos. lNMogpobHee - cm. Pasgen 2.13.3
“Kanunbposka”.

B nyHkTe “3awmta napameTpoB’ Monb3oBaTenemM yCcTaHaBNMBAETCHA MaporibHasi 3awuta OT HEeCaHKLUMOHUPOBAHHOIO
N3MeHeHUsa napameTpoB cTaHumKn. NogpobHee - cM. Pasgen 2.13.4 “Ucnonb3oBaHne NnaporibHOM 3awuTbl”.

7. XXypHan aBapuu

B OaHHOM okHe ocylecTBnsieTcsa npocmoTp 20 nocriefHUX aBapUiHbIX CUTYyauuid, CRy4YuMBLUMXCA B ftoGoM 13
aBTOMaTUYECKMX PEXXMMOB. Ha akpaHe oToGparkaeTcst cnmcok 3 20 KpaTKux 3anucei aBapuil.

I & Y.l & 1H04 anp 23:14

7.XXypHan aBapumn
=
01 17.03.16 17:35 Er.06 ‘
I~}

KHomkn [Beepx], [BHuM3] - nepemelieHne kypcopa no cnucky. [lpu
BO3HMKHOBEHMN HOBOWN aBapuUMHON CUTYyaLun CMIUCOK CABWUraeTCst BHU3 Ha OAHY
noauumio. NocnegHsas No BpemeHn aBapus Bcerga yaet nepsoi B cnvcke. Ecnn
3anuce nycras, B CTPOKE BbIBOAUTCS NPOYEPK.

02 17.03.16 15:12 Er.10
[0 Y R
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[ &3 1l & MH04 anp 23:14

CTpoka C 3anucbio COAEpXUT Bpems, AaTty, Kog U pacmdpoBKy koda
cnyumBLuencs asapuu. [Npu HaxaTum kHonkv [BBO[] BeiBOguTCS Gonee nonHas
3anuck Ne: 02 -

HdOpMauus o gaHHow aBapuv.  BeiBoguTCcA paclumdpoBka koga aBapum,

Er.10 HesepHoe cpabar. 4.y. BpeMsi BO3HUKHOBEHWS 1 BpeMsi ee cbpoca.
[ara: 17.03.2016r. 15:32 Ecnn Bpel\/éﬂ BbI,C‘E,GGpN(KM nocne asapuy eu.l,g HE 3aKOH4UNOCh, TO B CTPOKE C
C6poc: 17.03.2016r 15:38 BpemeHeM cbpoca” byaet Haanuch “ellie He copolLueHa”.

7.XXypHan aBapum

I 3.l & Nuo4anp 23:14

7.)KypHan aBapuii Mpw eLe ogHOM HaxaTum kHonkv [BBO[L] BbIBOAATCS 3HAUEHMS HAMNPSHKEHNI 1
3anuck Ne: 02 TOKOB ABMraterst Ha MOMEHT aBapiiit.
ﬂaHHble Ha MOMEHT aBapuu:

AlLT) B(L2) CL3) MogopobHee 06 aBapuiHbiX cuTyaumsix cM. B Pasgene 2.14 “ABapuiiHble

upB| 227.3 228.0 227.7 CUTYaLMM 1 MHOVKaLMS OLIMGBOK”.
ILA| 11.5 11.8 14.2

7. XXypHan pa6oTbl

B naHHOM OKHe OCyLLeCTBAETCS BbIBOA BpeMeHM paboTbl 060pyA0BaHUS KaxXabIvi 4ac 3a TEKYLLME U NPOLLEALInE CYTKU.
MepBbIM OTOOpaXkaeTca anarpammMa BpeMeHU paboTbl U kKO3 HULMEHT NCMONBb30BaHUA B Yacax M NPOLEHTax cHavana 3a
TEKyLLMIA, a MOTOM 3a NpOoLUeaLNI OEHb.

[ &9t ok M+04 anp 19:14

[d &3t ok M+04 anp 19:14
8.KYPHAI PABOTb!

8.)KYPHAI PABOThbI
Bpems pabotel CEFTOOHA

16:24 687

Pa6ota cerogHs, MUHYT B Yac

yac T MU %
Oﬁmee BpeMsi Koaq)q)mumeHT
paboTbl 3a CyTKM paboTbl

[Hanee, BbiBOgATCA rpadukn paboTbl C LLKANoW Mo 6 YacoB C BbIBOAOM BpeMeHn paboTbl 3a kaxabin yac. CHavana
BbIBOAATCA 4 rpadonka TEKYLLMX CYTOK, 3aTeM 4 rpadmka NnpoLueaLmx.

IEH® Y @ miodanp 1914 | | B Vil & M 04 anp 19:14 | | &9 Vil & MH 04 anp 19:14 | | B9 ¥l & MH 04 anp 19:14
8.)KYPHAN PAGOTI >R4 8.)KYPHAT PAEOTbI 4 K] 8.KYPHAN PAGOThI >R4 8.)KYPHAT PAEOTbI
Pabora cerogHa, MUHYT B Yac Pabota cerogHs, MMHYT B Yac Pabota cerogHs, MMHYT B Yac Pabota cerogHs, MMHYT B Yac

st o o

’TH4—5T48<57 ’ﬁ‘ 32
6 7

8 9 N0 11 14 15 16 17
: Bpemsi BKItoYeHHOro
Yac cyTok P

COCTOAHUA 3a ITOT Hac

MogpobHee cm.BPa3gene 2.5.9 “YyeT BpemeHn paboTbl”.

13



2.5 Pexxumbl paboTbl
2.5.1 BapuaHTbl BKJIOYEHUA Harpy3Ku

ACUHXPOHHbIE 3MEKTpOABUraTENN ABMSAIOTCS CaMbiMU PacnpoCTPaHEHHBIMU I'IOTpe6l4TeJ'IF|MVI ANEeKTPOo3HEepPrnn B Mnupe un
NCNnonb3yrTCA NOBCEMECTHO, Ha4YNHadA oT ObITOBbIX yCTpOVICTB N 3aKaH4MBasa KpynHbIMU NPOMbILLUNIEHHBIMW YCTaHOBKaMW.
MK3 nossonseT ocyLLeCcTBATb pa3fimyHble Crnoco0bl nX nycka, KaXkabl U3 KOTOPbIX UMEET CBOU 0COOEHHOCTU.

MpsmMoin nyck ot cetn L1 L2| L3

McnonbayeTcs MUHUMaIbHBIA HaGop KOMMYTaUMOHHOMO 06O0pYAOBaHMS,
NMPUMEHSIETCA [ MycKa ABuraternein HebomnbLIMX MOLLIHOCTEH.

Mpy nopayve HanNpsbkeHWs Ha anekTpogBuratenlb BO3HMKAET OpPOCOK K12
TOKa,Ha3blBaeMblM MNYyCKOBbIM TOKOM. nyCKOBOI7I TOK npeBblWlaeT K1
HOMWHanbeHbIM B 5 - 10 pas, HO 4eNCTBYET KpaTkoBpeMeHHo. [Nocne pasroHa

K1.1 K1.3

anekTpoABuraTens TOK nagaeT A0 HOMMHAambHOro. BbICOKMM HavanbHbIN
NMYyCKOBOW MOMEHT MOXET TMPUBECTU K 3HAYUTENbHOMY TOJMYKY MU,
crnefoBaTernbHO, K CYLLECTBEHHON Harpy3ke Ha MexaHn3Mbl. OTO BbI3blIBAET UX
coKpalLieHve cpoka crny0bl Unu NosnHbIV Bbixod U3 cTpos. [pu ocTaHoBe, Kak
M NpU MNycKke, BO3HMKAIOT CUSbHbIE MeXaHu4yeckne BuOpauuW, Bbl3BaHHbIE N
nepexoaHbIMU NpoLeccamMum.

Bo Bcex pexumax pabotbl MK3 BKNOYEHME Harpysku OCYLLECTBIISIETCSA
3aMblKaHMEeM KOHTakToB ucnonHutensHoro perne K1.2 - K1.3. lNMopaetcs
ynpaensLllee HanpsXeHWe Ha KaTylKy KOHTaktopa W [ABuraTernb =
3anycKaeTcs HanpsiMmyto OT CETU.

- - KM1

ﬂycx «3Be3fa» - «TPpeyronibHUK»

[1nsi yMeHbLLEHNsI NyCKOBOIO TOKa anekTpoasuratens 60nbLIon MOLWHOCTH, OCOGEHHO C BbICOKOMHEPLIMOHHOW Harpy3kon,
BO3MOXHO MNepekroveHre ero oOMOTOK CO «3Be3fbl» Ha «TPeyronbHuk». [Npu Takow cxeme BKMYeHWs ABUraternb
pasroHsAeTCcst 4O HOMUHArbHbIX 0O0POTOB MO CXeMe «3Be3fa» (MOHWKEHHOE HanpsXKeHNE) 1 NepPeKIoYaeTcs Ha NMTaHue no
CXeMe «TpeyronbHUK» AN HOPMarbHOro pexume paboTsbl. [Npu 3anycke NoTpebnsembin TOK CHkaeTcs B 3 pa3a. Ho Takke
CcHmxaeTcst Ha ~30% 1 NyCKOBOM MOMEHT ABUraTensi.

L1 L2| L3 rU

K1.2

K1 IVIKE]
Pene ynpasnexus
] KOHTaKTOpOM

K1.1 K1.3

«TPEeyrosibHUK»

«3Be3pa»

K2.2

K2

YHuBepcanbHoe
1 _| pene

kea|  [kes

KM3.1 KM2.1

ui v

Kkm1 | | km2| | xkm3| |

NV

= [na Takon cxembl BkNtoyeHus anektpoasuratensa B MK3 ucnonb3yetca
pene BkntodeHns asuratensa K1 n oaHo n3 yHusepcanbHbix pene K2 ... K4 (Ha
u2l ve| w2 npuBegeHHoON cxeme ncnornb3yercs pene K2).

®dyHkuma pene (cm. n.2.11 [OucTaHUMOHHas nepefadya CUrHanoB)
ycTaHoBMeHa kak “IepekntoveHne 3Be3na-TpeyronbHUK” (YCTaHOBOYHOE MEHH,
nyHKT [KoHgbueypayus]-->[®@yHKyus yHUgepcasbHozo pene K2] ).

OyHkuna pene “lepekntoyeHne 3Be3na/TPeyronbHUK” MOXET ObiTb
yCTaHOBMeHa TonbKo Anst ogHoro u3 perne K2 ... K4. MNpwu nonbiTke NpucBouTb
Takoe-xe 3HayeHMe elwe opHoMy pene - Bblbop Oyaer WrHopupoBaH,
N3MeHeHUs PyHKLIMN 3TOTO pene He Npon3onaer.

[Nocne nogayn curHana 3anycka gsuratend, MK3 ogHoBpemMeHHo BkrtodaeT pene K1 n K2. KontakTbl pene K1.2 - K1.3,
K2.2 - K2.3 3ambikatoTcsa 1 BktoyatoT koHTakTopbl KM1 n KM3. [Buratens 3anyckaeTtcsi no cxeme “3Be3ga’. HaunHaetca
OTCYET BPEMEHM MNycka. OTO BpeMsi 3afaeTcd B MyHKTE YCTAHOBOYHOrO MeHw [l[Mapamempsbi 3auwjumbi]-->[Bpemsi
6/10KUPOBKU MycKkoeo20 moka]. Bpems ycTtaHaBnuBaeTcs 3kcnepumeHTanbHo B auanasoHe oT 1 go 90 cekyHa, B
3aBMCUMOCTHM OT TUMNa NOAKMYEHHOro o6opyaoBaHus. XKenatenbHo 3agaBaTtb YETHOE 3HAYEHME STOro BPEMEHN.

Mo ncTeveHve nonoBuHbI BpeMeHu BGnokmpoBku nyckoBoro Toka, MK3 oTkniovaeT pene K2, koHTakT K2.2 - K2.3
pasmbikaeTcs, a koHTakT K2.2 - K2.1 3ambikaetcsd. Otkniovaetcss koHTaktop KM3 mn Bkniovaetca koHTaktop KM2,
nepeknoYaLwnii ABMraTenbs Ha cxeMy “TpeyronbHuK”. Mo ncteveHre NonHoro BpeMeHu 6rnoknpoBky nyckoBoro Toka, MK3
nepexoauT K KOHTPOIHO HaMpPsXXeHWI 1 TOKOB Mo hazaM. [NMycKoBble TOKM BO BPEMS 3amnycka UrHOPUPYOTCS.
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[nsa ncknioyeHnss O4HOBPEMEHHOIO BKNOYEHUs1 koHTakTopoB KM2 1 KM3
HeobX0QUMO MCMoNb3oBaTb MEXaHUYECKYH W 3MEKTPUYECKYt0 OrOKUPOBKY.
OnekTpuyeckass ONoKMpOBKa - HOPMarbHO 3aMKHYTble KOHTakTel KM2.1 un
KM3.1, B3anMHO 1CKnoYaroLLe ofHOBPEMEHHOE cpabaTbiBaHNe KOHTaKTOPOB.

Mpu BbIGOpe dyHkUMKM opHoro m3 pene K2 ... K4 kak “lMepekntoyeHue

B Y.l & MH 04 anp 23:14
1.CocTosiHMe

ABTOMAT MO A.V.

DyHKUUA: ; Y
Npsivas(Hanme) 3Be3fa/TpeyronbHNK” Ha akpaHe OyaoeT oOToOpakeH 3Ha4YoK 3TOM CXEMbI
BKITHOYEHUS.
oXMAaHMe BepxHero ypoBfis | Mpu pabote aBuratenst 6yaet otobpa)keH MuUraroLLIMii CUMBON “3Be34bl” Unn
7 “ »
BeiGpaHa cxema nycka  [lauratens TpeyroJsibHuKa .

“3Be3ga-TpeyronbHuK” BKITIOYEH

MnaBHbLIN Nyck

B psime cnyyaes, korga npsiMOM MyCK HEAOMYCTUM U3-3a GOMbLUMX MYCKOBbIX TOKOB MITM KOHCTPYKLUM MEeXaHu3Mma,
TpebyeTca nnaBHOE BKITOYEHUE dreKTpoaBuratens ¢ NpUMeHeHnem ycTponcTB nnasHoro nycka (YIM). YT nwo6oro
NpOV3BOAMTENSI MOXET OCYLLECTBNATb NMaBHbIN MyCK ABUraTens no KoMaHae onepartopa Unm BHELLHEro ycTponcTea. [MNpu
3aMblKaHMW BXOAA, HACTPOEHHOro Ha 3anyck asuratens, YT nnaBHO pasroHseT ABuraTerns B TeUeHWe 3a4aHHOro BpeMeHH,
a 3aTeM MepeknioyaeT nuTarLLme NMHUK OBUraTens ¢ BHyTPeHHero npeobpasoBaTtens Ha LWyHTUpYHLWmMA (6annacHhbIn)
KOHTaKTOP, KOTOPbIA MOXET ObITb Kak BCTPOEHHbIM B YT, Tak 1 BHELLUHUM.

KoHTakTbl pene BkntoveHus agsuratensa K1 npucoeauHstoTtces k Bxoay YII, HacTpoeHHOMY Ha 3anyck asuratens. [Npu
pabote, korga TpebyeTca 3anyck anektpopsuratens, MK3 Bknioyaer pene K1, KOHTakTbl KOTOPOro 3aMblKaloT BXO4
ynpasnenus YTI. YT nnaBHo 3anyckaeT aneKTpoABuUraTenb 1 CaMOCTOATENbHO LYHTUPYET ABUratenb Ha paboTy oT ceTu
nocre OKOHYaHNSA BPEMEHMW pa3roHa.

@
g v

Korga Tpebyetcs octaHoB asuratend, MK3 otkntoyaet pene K1,
€ro KOHTaKTbl pa3MblkatoTcs v YT nonyyaet komaHay OCTaHOBa.

3HayeHune BpemeHu briokmpoBku nyckosoro Toka B MK3 cneayet
yCTaHaBnMBaTb paBHbIM UNK GonbwnM BpemMeHu pasroHa YT Bo
nsbexaHuns cpabatbiBaHusa 3awmntel MK3 no MUHMManbLHOMY TOKY.
YT pormkeH pasorHatb ABUratenb U NepeknioynTbCs Ha paboTy oT
CeTu OO0 UCTeYeHust BpeMeHM BGroKMpPOBKM MyCKOBOro Toka. Bpems
TopmoxkeHus asuratens Y moxeT 6biTb MobbiM, Ha padoty MK3
OHO He BMuseT.

CurHan aBapuun ,
. ‘ CurHan ynpaeneHusi

=

1]

Mpw HacTporike YT nonb3oBaTento HeobXxoaMMo 3agaTb HOMEpP
anckpeTHoro Bxoaa YIIM, 3aMblkaHye KOTOPOro 3anycTuT ABuraTernb
1 HOMep Bxopa Ans cbpoca BoamoxkHou aBapum YT,

OpHo wn3 BbixogHbix pere YIIM HeobxoOMMO HaCTPOUTb Kak
CUrHarn aBapuu.

Mpu oTcyTcTBMM KOMaHAb! BkNtodeHus, pene K1 MK3 oTkntoyeHo,
Ki2 koHTakT K1.2 - K1.3 pasomkHyT. YT HaxoanTcs B pexvMe oxXnaaHus.
HopmanbHo 3aMkHyTbIV KOHTaKT K1.2 - K1.1 npun 3ToM 3amblkaeT BXOA,
cbpoca asapun YII.

Mpu noctynneHun komaHabl 3anycka Asuratens perne K1

O6wwin

Banyck guratens | K1.3

IN1Q ————————

[vckpeTHble BXoab!

CurHan asapun YT

O6wwun

0 DI1..DIL8
O GNDA

BKIo4aeTcs, ero KoHTakTbl K1.2 - K1.3 3amMblikaloTcsa U gatot KomaHay
3anycka asuratens Y[, YNl nnaBHO pasroHseT gsuratenb B
TeYeHue 3aaHHOro BPEMEHU U NepeknoYaeT Apurartesb Ha paboTy

[nckpeTHble BXOAb!

1
A

OT ceTy 6annacHbIM KOHTaKTOPOM.

Ona ocywectBneHns obpatHon cBsa3n oT YII C uenblo BbISIBNSATL €ro aBapunHbIe
cuUTyaumu, BO3MOXHO WCMOMb30BaTb OOHO W3 BCTPOEHHbLIX curHanbHblx pene YN,
NnoakroveHHoe K Bxoay “BHelwHsas aBapusa” MKS.

CurHanbHoe pene cpabatbiBaeT npu aBapuu YT 1 3ambikaeT Bxoq “BHelwHsis aBapus”
MK3 (no ymonyanuto, 3apgaH Bxog DI.7). CurHan “BHewHsss aBapusa” OOMmKeH ObiTb
3a[efcTBOBaH B ycTaHOBOYHOM MeHio MK3 B nyHkTe [KoHgbuaypayusi] --> [Bxo0 ‘BHewHss
aesapus’] - 3HayeHue [a].

Mpwu 3ambikaHnm Bxoga DI.x MK3 otkntoumnT pene K1 (koHTakT K1.2 - K1.3 pasomkHeTcs) n
OyoeT mHamumpoBaTb owmnbky 9 "BHewHas aBapusa”. KoHtakt pene K1.2 - K1.1 npu atom
3amkHeTcH n copocuT aBaputo Y.

Mocne cHATUSI curHana aBapuy U OKOHYaHWS BPEMEHM BbIAEPXKKM MOCne AaHHOW aBapuy (3agaeTcs B yCTAaHOBOYHOM
meHto MK3, ecrnin Heobxoavmo) 6yaeT npeanpuHsTa NoBTOPHast NoMbITKa 3anycka asuratens ¢ noMoLubio YIIT.

Bo mHorux YT curHan aBapvm copacbiBaeTCsi CHATUEM CUTHana ynpasreHusi, To3STOMy PEKOMEHAYETCSA yCTaHaBMNMBaTb
HEeHyreBoe BpeMs BbIAEPXKKMN NOCe BHELLHEN aBapum B yCTaHOBOYHOM MeHio MK3B nyHkTe [[lapamempsbi 3aujumsi] -->
[Bpems1 ebiOep)KkKU nocsie eHewHel asapuu]j.

Ecnun curHan aBapuu He nogkntodeH k MK3, 1o BosmoxHasi aBapusa YT Oyger oTcnexeHa no MOHWKEHMIO TOKa
asuratens. [Npu Bo3HmkHoBeHWM aBapun YT cHumaeT HanpsxeHue ¢ asuratens, yepes 1...20 cekyHa MK3 oTkntouunT pene
K1 n 6yget nuguumposats aBaputo Ne 6 "MMoHmxkeHne Toka”. KoHTakT pene K1.2 - K1.1 npu atom 3amkHeTca 1 cbpocut
aBaputo YT, Yepes 3agaHHoe Bpemsi BblAEPXKKM NOcne aBapum OyaeT NpeanpuHST NOBTOPHIN 3anyck.

Ecnn pene ynpasnenuss gsuratena K1 3agenctBoBaHO B Apyrux uendx, ynpaensatb Y[ MOXHO C MOMOLbO
BcTpoeHHoro B MK3 yHuBepcanbHoro pene K2, K3 unun K4. BeixoaHble KOHTaKTbl pene NoaKnioyatoTes K BXo4y YrnpaBrieHns
YT, B nyHkTe [KoHhuaypayus] --> [®yHKyus yHueepcanbHo20 pesie Kx] ycTaHOBOYHOIO MeHI0 BbiIOMpaeTcst oyHKLUMS
pene - “[uratens BknoueH/OTknioyveH”.

L2| L3
IN2 lCGpocaaaprYl‘lI‘l K1.1
K1
2
O O
Q Q
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2.5.2 Py4HoWm pexum pabotbl

B niobom pexume paboTbl npu BkModYeHUM nutaHus MK3 u oTobpakeHusi 3acTaBKM MPOUCXOOUT YTEHUE M3
aHeproHesaBucumon namaTu(lN3Y) Bcex HEOGXOAUMBIX AaHHbIX M MapaMeTpoB 3alLuTbl. Ecrnn npounsowen c6oi AaHHbIX
WUINU Kakne-nmbo 3aHavyeHus He COOTBETCTBYHT 0MYCTUMbIM, TO 6y,u,eT 0T06pa>|<eHo OKHO C COOGLLI,eHI/IeM (0] ,ElaHHOI7I aBapun.
Pabota MK3 Gypet 3abnokvMpoBaHa OO BMellaTenbcTBa nonb3oBaTens. COpoc pgaHHoW owwubku onmcaH B n.2.14
“ABapuiHble CUTyauum u MHAMKaUUS owmook”.

Ha akpaHe 6yaeT otobpaxeHo okHo <1.CocTosiHue>.

[ &9 ¥l &b MH04 anp 23:14

[anee npoBepsieTcs HanMuve U NpPaBUIIbHOCTb YepeaoBaHus MUTaLLMX
a3. Ecnu oTcyTcTBYET OAHa M3 (ha3 unu obHapy>KeHO HenpaBwuibHOE UX

1.CocTosiHue

YepenoBaHue, Ha aKpaHe oTobpasnTcs OKHO C OTOBpakeHWeM aBapunHOW
cuTyauun n BygeT 3By4aTb NPEepbIBUCTLIN 3BYKOBOW curHan. Ha nepegHei FA—
naHenv MK3 6ynet muratb cBeToauog “ABapusi”. nymaﬂ(r"anm)

HeobxoanMo BbINOMHUTL NMPOBEPKY HanpshkeHWin a3 U obecneunTb Ux P OFF
npaBuiibHOE YepeaoBaHue. oxupaHue Haxartusa kHonku “MYCK”

Ecnu B ycTaHOBOYHOM MEHI0 3HauyeHue nyHkTa “MNaysa nocrne nogayv NUTaHus” OTIIMYHO OT HyIsl, TO NPOM30naeT
3aiepxKa BKIIHOYEHNs npubopa Ha 3TO BpeMsi.

YcTaHoBOYHOE MEHI0

BasoBble napametpbl
Kondpurypauus

B cTpoke cTtaTyca 6ynet BbiBegeHoO coobLueHMe 0 3aepKke
BKIIOYEHUSI M BPEMEHEeM B CeKyHgax [0 OKOH4YaHus
3aaepXKKu.

Pexum pabotbl
Hacrpoitka Bxonos 1..| DyHKUMA CTaHLMM
MapameTpbl 3aLWmThI
Hacrtpoiika cBa3n
[ata 1 Bpemsi
C6poc napameTpos

Makc. yctaBka, 6ap(m)('C)

MuH. ycTaska, 6ap(m)('C)

Bpemsi paboTbl no Taimepy, MuH 0
Maysa nocne noga4m NUTaHus, ¢

TaliMep NpoAOIKUTENBHOCTY PaBoThl, MUH
Taiimep 3afepXKKn BKITIOHEHNS!, C

|

3agepkka BknroyeHus 08 c.

[aHHbIN pexuM BKMOYEeHUs NpedHasHaydeH Ans cuTyauuid, Korga MpouCXOoauT OOHOBPEMEHHast nogaya nuTaHus
HECKONbKMM NoTpebuTensam.

lMpu ogHOBPEMEHHOM BKMHYEHMM MOLLHBIX Harpy3oK BO3MOXHa 3HauuTeNbHas Npocajka HanpskeHus nNuTaHus, 4To
MOXET BbI3BaTb aBapuiHble CUTyaLMN. YCTaHOBKa pasHbIX 3HAYEHU BPEMEHWN 3aeP>XKKU NMO3BOMUT NNABHO MOAKIIOYNTL
BCex noTpebuTenen kK ceTn, HaNpMMep, Nocrne e€ nponagaHns u NOCNeAyLLEro BOCCTAHOBIEHMS.

[anee npoBepseTca HanuuMe aBapUMHbLIX CUTyauui, ocTtaBlimxcs B namatn MK3 ot npeabigywimx 3anyckoB. Ecnu

00HapyxuTcs coxpaHeHHas 3anmck ¢ aBapuen, To MK3 nepeiiget k oTobpaxeHuto aBapum 4o ee copoca no spemeHn. Ecnu
COXpaHEeHHbIX aBapUNHbIX cuTyauui HeT, To MK3 HaumHaeT paboTaTb B 3ajaHHOM MONb30BaTeNeM PEXMME.

B MK3 B03mMOXHO [iBa BapnaHTa nepexofa Cc aBTOMaTU4eCckoro pexxuma paboTbl Ha pydHOe ynpaBrieHne: UCnonb3oBaHue
KHOMkn “Py4yHon/ABTOoMaTt” Ha nepepHen naHenn MK3 (3aBopckas HacTpovika) unv curHan ¢ BHELWHEro nepeknioyarens
pexunma “Auto”, nogKMYeHHbIN K ogHOMY 13 anckpeTHbIX Bxogos DI.1 ... DI.8 (no ymonyaHwuio, 3agaH DI.8).

[nsa ncnonb3oBaHust kHoMkn “PyyHoi/ABTomat”
Ha nepegHen naHenu B yCTaHOBOYHOM MEHIO B [1V1<e > I 74 T CwmeHa pexuvma ocyLecTBnsieTcs
nyHkTe [KoHgueypayusi] —> [Bbi6op nepeks. Ha KpaTKOBPEMEHHbIM HaxaTuem
PYy4YHoOU pexum] HeobXOAMMO YCTaHOBUTH KHOMKM {l .

3HayeHue “KHonka Ha naHenn”.

Mpy BbIKNOYEHHOM fiBuratenie Ha KHorke Mpu 3ToM 3aropaeTcs COOTBET-
[CTOIM] cBeTuTCA KpaCHbIW CUTHANbHbIN CTBYIOLUMA  PEXMMY  CUrHAMBHBIIA
cBetoamon. 3anyck ABuUraTens OCyLlecTBseTcs
HaxxaTnem kHonku [[TYCK].

n CBETOAMOA,.
KpacHbin cBeToamon racHeT, Ha kHonke [MTYCK] ;@ ABT°“% ABT°"§§§
PYY PYUYH

3aropaetcsi 3eneHblvi CBeToamon.

HOBASI ABTOMATUKA g
Www.new-automatics.ru

Ecnn nonb3oBaTtento HeO6X04MMO MCMNONb30BaTh NEpPEKNYaTeNlb PEXUMOB (PacnonoXeHHbIN, Hanpumep, Ha ABepue
WMTa ynpasneHusl), B YCTAHOBOYHOM MeHI B nyHkTe [KoHgpueypayusi] —> [Bbi6bop nepeks. Ha py4YyHOU pexum]

HeobXxoaMMo ycTaHOBUTL 3HaveHue “Bxog ‘PyyH./ABT.””.

Hanee, Heobxognumo 3agaTb AUCKPeTHbIV BXxoa MK3, Kk KOTOpOMY MOAKMIOMEH BHELLHWI nepekntoyaTtens. 3aBoackue
YCTaHOBKU - AUCKPETHBIN Bxoa DI.8.

Homep Bxoaa 3agaeTcsi B yCTaHOBOYHOM MeHH0 B MyHKTe [Hacmpolika exodoe 1-8]. Ecnv HeoGxoammo BeiGpaTh Apyroin
BXOfA, Haxmmas kHonku [Beepx] n [BHus] BbibepuTe HyxHbIM guckpeTHoin Bxoa(DI.1 - DI.8) n HaxmuTe kHonky [BBOA]. B
NnosiBUBLLEMCSI OKHE M3 npeanaraemMoro cnvcka BblbepuTe 3HadeHne “PydyHoin/AsBTomat” u HaxmuTe kHonky [BBOA].
Homep Bxoga 6yaeT M3MeHeH.

Tun KoHTaKTa nepeknoyvatens pexuma(HoOpM. Pa3OMKHYTbIA MU HOPM. 3aMKHYTbIA) MOXHO 3afaTb B MyHKTE
yCTaHOBOYHOro MeHto [Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodoe]. 1o ymonuyaHuio, Bce QUCKPETHbIE BXOAbI
yCTaHOBMEHbl Kak HOPMarbHO Pa3oMKHyThle. B nosiBuBLLEMCS OkHe oToBpaxatoTcs Homepa BxogoB 1-8 1 nog HUMK 3Ha4oK
COCTOSIHWS BXOAA.

Haxumas Tvn KOHTaKTOB BXOA0B Haxumas

YyCTaHOBWTE TUM KOHTaKTa (H.0. Unn H.3.)

BbIbEpUTE HOMEP BXOAA, K KOTOPOMY 1 2 3 4 5 6 7/8 n Ha)KMVITe.
NMOAKIOYEH nepekroyaTensb, |_x||_x_|| o || _x"_x_"_*x_ || _x
no ymonyanuto DI.8. [aHHble OyaoyT COXpaHeHbI.

1 6 Bx00 DI.8 HopmarbHO pa3oMKHymbIl



]
Mocne nogaym nutaHua MK3 npoBepsieT 3agaHHbIV BXOA, U, B

3aBMCUMOCTM OT €ro COCTOSiHUS, HayHeT paboTy B
aBTOMaTU4YECKOM UIN Py4HOM pexume. Ecnv Bxog pasomkHyT
(ycTaHOBMEH H.0. KOHTaKT) - OCyLLEeCTBNsIETCS paboTa B py4HOM

lNepeknoyamernpb pexunve.

pexuma paboms| MK3
XT5 3anyck/ocTaHOB pfgBuratens B PY4YHOM pexume
m ocyulectBnaeTcsa Haxatnem kHonok [[MYCK]/[CTOIN] Ha
""" —_|D!8 (Auto) nepeaHen naHenu MK3. lMpu atom 3aropatTcs
r GNDA COOTBETCTBYIOLLME CUTHANBbHbIE CBETOAMOAbI HA 3TUX KHOMKAX.
SBxx

MNomumo ncnonbsoBanms kHonok [IMYCK] n [CTOIM] Ha nepegHen naHenyn MK3, BO3MOXHO UCMOSNb30BaHNE BHELLHNX KHOMOK
ynpaeneHusi paboTon asurartensi.
B ycTaHOBOYHOM MEHI0 BO3MOXHO NpUCBOUTL Nobomy csobogHomy amckpetHomy Bxoay DI.1 - DI.8 doyHkumto [[TYCK] /
[CTOM] nnu oYM cBOGOAHLIM AUCKPETHLIM BXoAaM dyHkummn [IMYCK]n [CTOM].

Mpun wucnonb3oBaHuMa oauHoyHou kHonku [MMYCK] / [CTOM],

ﬁ%’,‘g/[crom XT5 MK3 NOAKIMIO4YEHHON, Hanpumep, K AuckpeTHomy Bxogy DI.7, B yCTaHOBOYHOM MeHI0
[ NET | [Hacmpolika exodoe 1-8] --> [CueHan Ha exode DI.7] nameHuTe 3HaveHune
DL6 Ha" KH. [yck/CTon".

N— D7 Tenepb, Npy OQHOKPATHOM HaXaTWW 3TON KHOMKWM B PYYHOM pexvimMe

Do NpousonaeT 3anyck ABuratens, Npy NOBTOPHOM HaXaTun - OCTaHOB.
SBxx GNDA Tun KOHTaKTa KHOMKW (HOPManbHO Pa3OMKHYTbIA WAW HOPManbHO

f 3aMKHYTbI) MOXHO 3a7aTb B NyHKTE yCTAHOBOYHOIO MEHIO
[Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodos].

Mpu ucnornb3oBaHuM pasgenbHbix kHonok  [MYCK] u [CTOM], Krorodribili 610k VK3

[[YCK]/ [CTOM]

NOAKMOYEHHbIX, HAaNpuMep, K AMckpeTHbIM Bxogam D1.6 n DI.7, B ycTaHOBOYHOM XT5

meHio [Hacmpoiika exodoe 1-8] --> [CuzHan Ha exode DI.6] naveHuTte A NET |
3HayeHue Ha " KH. MNyck", a [CueHan Ha exode DI.7] Ha"KH. Cton". DL6
TN KOHTAKTOB KHOMOK (HOpMasibHO Pa3oMKHYTbI WM HOpMarbHO DIL7
3aMKHYTbI) MOXXHO 3aaTb B MYHKTE YCTAHOBOYHOIO MEHHO DI.8
[Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodoe]. GNDA

OBbIYHO NPUMEHAITCA KHOMOYHbIe Groku, y koTopbix kHonka [[MYCK] ¢
HOPManbHO Pa3OMKHYTbIM KOHTakToM, a kHonka [CTOI1] - ¢ HopmanbHO
3aMKHYTbIM.

Knonku [MYCK] n [CTOM] Ha nepeaHen naHenn MK3 Bceraa akTUBHbI Npu 1 2 3 4 5 f6\/7\ 8
PY4YHOM pexume paboTbl, HE3AaBUCUMO OT UCMOMb30BAHWUS BHELUHUX KHOMOK EENENESENES .
ynpaeneHus. P,

/ ey
Mocne HaxaTusa onepatopom kHomku [IMYCK] B TedeHune 0,5...1 cekyHapl KHonka lyck',  kworka "Cmon,

NpOBePSAIOTCA CriedyloLime napameTpbl:

*  MOBbIWEHNE / MOHXEHWE HanpsXXeHNsi CETU, Nepekoc has No HaNPSHKEHWIO;

* 3amblkaHue(yTeyka) Ha Kopnyc OOMOTOK anekTpoaBuratens (ecnv npoBepka  3adelicTBOBaHa B
yCTaHOBOYHOM MeHto [TTapamempbi 3awyumsi]-->>[[Tpoeepka 3amMbikaHUsi Ha kopnyc]);

* cocTosiHue Bxoaa “BHeluHsis aBapus” (ecnu oH 3a4eNCTBOBaH B yCTaHOBOYHOM MeHto [KoHghueypayusi]-->>
[Bx00 ‘BHewHsis1 asapusi’]);

* cocTosHue aatyuka(-oB) “cyxoro” xopa (B 3aBUCMMOCTU OT 3aaHHOIO 3HA4YeHUs B YCTAHOBOYHOM MEHHO
[KoHgpuzypauyusi]-->>[[Ipoeepka dam4uka ‘cyxo20’ xo0a]).

Ecnu Bce napameTpbl B HOpMe, pa3peLlaeTcs 3anyck anekTpoaBuratensi no BblopaHHOM nonb3oBatenem cxeme (CM. M.
2.5.1 BapuaHTbl BKINIOYEHUS Harpy3ku).

Mpu NpsiMoM 1Ny NnaBHOM Nycke, BKMNYaeTcs BbixogHoe pene K1, Bkntovatowlee koHTaktop unu YIIM, 3anyckatowee
anekTpoasuratens. Mocne BkntoveHus pene K1 B TedeHune 1...90 cekyHA (M3MeHSIETCs Nonb3oBaTeNieM B yCTaHOBOYHOM
meHo) MK3 MrHOPMPYET NYCKOBbIE TOKV BO BPEMS pasroHa Asurarens.

Mpu 3anycke “3Be3ga’ TpeyronbHUK” OAHOBPEMEHHO BkNtovatoTcs pene K1 1 ogHo m3 yHuBepcanbHbix pene K2...K4,
3afaHHoe nonb3oBaTenem. [iBurartenb BKkroYaeTcs Mo cxeme “3Besga’. 1o ucteveHve NOnoBMHBbI 3aJaHHOTO OTpe3ka
BpemeHn (Bpemsa GnokvpoBku nyckoBoro Toka) pene K2..K4 otknioyaetcs. [Buratenb MNepeknioyaeTcss Ha CXemy
“TpeyronbHuK”.

Mepen BknoYeHVEM pene pasgaeTcs KpaTKOBPEMEHHbLIN 3BYKOBOW CUrHan, npegynpexparownin onepatopa o nycke
anektpoasuratens. Ha kHonke [[MYCK] 3aropaetcsi curHanbHbI CBETOAMOL, FOBOPSILLMI O TOM, YTO ABUraTENb BKIOYEH.

Bo Bpemsi 3anycka ABuratens NoyTy BCe 3aLlmThbl OTKITIOYEHDI, 3@ UCKITOYEHEM ABYX. OTO 0OpbIB O4HON UM HECKOMBKMX
a3 1 NOHWXKEeHMEe ToKa HUXKe MUHUMAarbHOro. Ecniv npu nycke HanpsbkeHne ogHOM MM HECKOMbKMX das ynano Huxke 50B,
yepes 2 cekyHAbl MPOU3OMAET aBapuHOe OTKMYeHVe ABuratens. AHanormyHo, aAsuratenb OyaeT oTknoveH Yepes 4,5
CEKyHAbl NPY MOHMXEHUN TOKa HMKe yCTaBkn "MUHUManbHbIA TOK.

[Mocne oTcyeTa BpeMeHn GNOKMPOBKM MyCcKOBOrO Toka, MK3 HenpepbiBHO BbIYMCASET 3HAYEHUSI TOKOB MO BCeM hasam
aneKkTpoaBuUraTensi, KOTopble AOIMKHbI NexaTb B npegenax ycTtaBok MMHUMAarbHOro 1 MakCMMarnbHOTO TOKOB, U BbIBOAUT
Ha MHOWKATOP UX 3Ha4YeHusi. B pyyHOM pexrme COCTOoSHME AAaTYMKOB YPOBHSA UIU AABIEHUS UTHOPUPYETCS, HO YPOBEHb
XNOKOCTM nHAnUmMpyeTcs B okHe <1.CocTosiHue> .
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B criyyae HenpaBunbHoro cpabaTbiBaHWs BXOLOB AATYMKOB YPOBHS OLLIMEKa HE MHAULMPYETCS,
HO B rorne oTobpaxeHns ypOBHS NOABNSETCS 3HaK BONPOCa, CUrHann3npys 0 HEMCNpaBHOCTY.

Ecnn Ha obbekTe He npedycMmoTpeHa ycTaHOBKa AaTtyvka “Cyxoro” xopa, To Ang paboTbl
CTaHUuM HeobxoamMMo B YCTAaHOBOYHOM MeHI0 B nyHKTe [KoHdurypauun]-->>[[poBepka aaTunka
‘cyxoro’ xopa] BbibpaTb 3HadyeHue “He ucnonb3yeTcs”, B MPOTMBHOM Crlyvae MOCTOSIHHO Oynet
cpabatbiBaTb aBapus Ne8 “Cyxoli xog” (cm. Tabnuua 4).

B cnyyae npeBbllLeHUs Unu NoHmwkeHns paboyero Toka B TeveHune 1...30 cekyHA (M3MeHsieTcs

Nonb30BaTernem B yCTaHOBOYHOM MEHI0), OTKIIIO4YAETCA KOHTAKTOP 1 MK3 nHaMUmpyeT oLnGKYy. HenpasunHoe
CurHanbHbIn cBeToamon “ABAPVA” Ha nepegHen naHeny Ha4YMHaeT MuraTb, CUrHanM3mpys ob cpabambieaHue
OLLMGKe, 3ByYUT NPEPbLIBUCTHbIN 3BYKOBOW CUTHarT. dam4uKos yposHsi

Bpems cpabaTtbiBaHusa apyrmx ownbok (cm. Tabnuuy 4) rKCMpoBaHO 1 UISMEHEHWMIO He NoANexXuT. [ocne HaxaTusa KHOMKK
[CTOM] aBapwus 6yaet copolueHa n MK3 ByaeT oxunagats Haxxatus kHonku [[TYCK].
Bce cnyumBLumnecs B py4Hom pexume owmbku B XXypHane aBapuii MK3 He coxpaHsitoTes .

2.5.3 ABTOMaTU4ECKUM peXxum paboTbl

Ecnu kHonkow “Py4Hoi/ABTOMaT” Ha nepegHen naHenym MK3 ycTtaHOBNEH aBTOMaTUYECKUI PEXUM  ABTO!
paboTbl UNM 3a4encTBOBaHHbIN BxoA “Auto” 3aMKHYT (ecnu BbiIOpaH H.0. KOHTaKT AaHHoro Bxoaa), To MK3 PYUH
HayHeT paboTy B 3a4aHHOM aBTOMaTUYECKOM PEXMME MO AaT4YMKaM YPOBHS UMW AaBIEHUSI.

Ecnv B yCTaHOBOYHOM MEHI0 aKTUBMPOBAH CUrHas BHELUHETO YNpaBrneHusl, MOAKMIOYEHHbIV K BXOQY {%

“E.Run”, To npoueccel Hanmea/cnunea 6yayT NpouCXoanTb TONBbKO Npu cpabaTtbiBaHUM 3TOro BXOAA.

Ecnu curnana “BHeluHee ynpaBneHve” HeT, TO B OKHe
<1.CocTtofiHMe> B CTpOKe cTaTyca OyaeT oTtobpaxeHa ¥/\L
Hagnucbk “oxupaHve curHana 'BHewHee ynpaeneHve” u 2
MK3 ByzeT oxmaaTh €ro NOsIBIEHMSI. oXuaaHue curdana ‘BHewwHee ynpasneHue’

CurHan “BHeluHee ynpaBneHue” akTUBMPYETCst B YCTaHOBOYHOM MeHio [KoHgbuzaypauyus]-->>[Bxod ‘BHewHee
ynpaesieHue’] BbiIbopoMm 13 cnncka sHaveHus “Paspeluerne pabotbino [.Y.”.

[anee, BblbepuTe anckpeTHbin Bxog DI.1 ... DI.8 gnsa gaHHoro curHana (no ymonyaHuio, yctaHorneH Bxog DI.6).
[Hacmpolika exodoe 1-8] --> [CueHas Ha exode DI.6] n3ameHuTe 3HayeHne Ha " BHewwHee ynpasn. "

B nyHkTe meHo [Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodoe] Ans Bxoaa 6 ycTaHOBUTE HEOOXOAMMbIV TUM
KOHTaKTa (H.0. unu H.3.). Takke curHany “BHellHee ynpaBneHne” MOXHO NPUCBOUTL 3HaveHue “IpuHyauTenbHoe
BkntoyeHue”. MNpu cpabaTeiBaHny Bxoga “E.Run” gBuratens Gyaet npyHyanTEnbHO BKITKOYEH, UTHOPVPYS CUIHar bl AaTYMKOB
YPOBHS, KpOMe curHana nepenuea. NMogpobHee 06 atom cM. N.2.10.4 [MCTaHUMOHHOE yrpaBrneHne yCTPONCTBOM.

PyHKUMA ynpaBneHus ( npsamas(Hanue) unu obpartHas(apeHax) ) U TMn 4aT4MKOB YPOBHSA BbIONPAaKOTCS B yCTaHOBOYHOM
MeHIo B pasgene “basosble napameTpbl”. TN AaTYMKOB YPOBHS(AMCKPETHbLIE UMW aHanoroBbl) BblbupaeTca B pasaene
“KoHdpurypauus”. B kayecTBe OaTYMKOB YPOBHSI BO3MOXHO MCMOMb30BaHWE 3MEKTPOKOHTAKTHLIX MaHOMETPOB NOObIX
MCMOMHEHNI, OAMHOYHbLIX AATYMKOB YPOBHSI PasnUYHOro Tuna (MonnaBkoBble, MeMOpaHHble, LTbipeBble W Mp.) U
aHanoroBbix (BbIxogHon curHan 0...20 /4...20 mA).

lMpv BbIBOPE ANCKPETHBIX AAaTYNKOB YPOBHSA HEOOXOAMMO 3aA4aTh BXOAb!, K KOTOPbIM OHW MOAKIIOYEHbI M TUM KOHTaKTOB
Aatyvka (H.0. unu H.3). Mo ymonyaxuio, 4at4mnk BepxHero yposHs(Aasneruns) dH nogkniodeH k sxoay DI.1, gaTtunk HxHero
ypoBHs dL - k Bxogy DI.2. [Npu ncnonb3oBaHWM 3MEKTPOKOHTAKTHBIX MAaHOMETPOB HEOBX0AMMO MPaBUIbHO 3a4aTtb TvN
KOHTaKTOB BXOAOB. B n. 2.9 npuBeneHbl CBeAeHUSA O CyllecTBYyOLWMX UcCnonHeHnsx OKM. YCTaHOBUTE HYXHbIA Tun
KOHTaKTOB HWXHEro M BEpPXHEro AaBfeHns COrMacHoO AaHHbIM 13 n.2.9, B NMPOTMBHOM Cry4ae BO3MOXHO cpabaTbiBaHue
owmnbkm Er.10 “HenpasunsHoe cpabaTtbiBaHWe 4aTYMKOB YPOBHS”.

B okHe <1.CocTosiHne> byaeT oTobpaxeH ypoBeHb XMAKOCTU MO COCTOSIHMNIO KOHTAKTOB AaT4YMKOB YPOBHS UM NO CUTHany
C aHarnoroBoOro Aar4vka AaBneHns(ypoBHS).

BY. [ Asy O
. ~ Mpu ncnonb3oBaHMM AUCKPETHbLIX A4aTYNKOB YPOBHS (MOMMaBKOBbIE,
e wrbipeBble, OKM 1 np.) Ha 3kpaHe OyayT mnokasaHbl COCTOSHUS
62% KOHTAKTOB 3TUX JAaTYMKOB M OPUEHTUPOBOYHBIV YPOBEHb XXUAKOCTU.
HY.=» Ay e

Mpu mncnonb3oBaHUM aHaNoOroBOro AaTyvka AaBrneHusi (YpOBHSA) CTpenkamm
OyneT nokasaH MUHMMarbHbIA 1 MaKCMMarnbHbIN YPOBEHb, 3a4aHHbIV B yCTAHOBOYHOM
MEHIO U TOYHbI YPOBEHb XNAKOCTMN B NPOLIEHTax OT 3a4aHHOI0 MakcUMarsbHOrO .

B cnyyae HenpaBunbHOro cpabaTbliBaHUsi BXOAOB AATYMKOB YPOBHS UMY
HEBEpPHOro curHama C aHanoroBoro JaTyuka [aBneHusi(ypoBHS) B rnone
oTobpaxeHus ypOBHS NOSIBMSIETCS 3HaK BONPOCa, CUrHanu3unpysi 0 HEMCMPaBHOCTU.

CuTtyaums ¢ HenpaBwibHbIM cpabaTbiBAHMEM KOHTaKTOB [ATYMKOB BO3HMKAET M3-3a HEKOPPEKTHOro Bbibopa Tvna
KOHTaKTOB J@aTYMKOB B YCTAHOBOYHOM MeHH0 (Hanpumep, BbIbpaH TN KOHTaKTOB AaT4nkoB Ans AKM ncnonHeHuns V (HUKHUR
- H.3., BEPXHWUI - H.0.), @ B AENCTBUTENbHOCTN YCTAHOBIEHbI LWThIpEBbIE). NonyyaeTcs cnegytoLlee: nNpu SOCTUXEHNM
KUOKOCTbIO BEPXHErO YPOBHSI €MKOCTM KOHTAKT HWXKHEro YPOBHS AOMKEH OblTb PA30MKHYT, KOHTAKT BEPXHEro YpPOBHS
OOMKeH 3aMkHyTbcst (cM. n.2.9.1). B gencTBUTENBbHOCTM e o0ba LWTbIPEBbIX KOHTaKTa 3aMKHYTbl, YTO (U3MYEeCKM
HeBO3MOXHO Anst OKM-V. Kak TonbKO BO3HMKAET CUTyaLusi C HEMpaBUSibHbIM cpabaTbiBaHMEM KOHTAKTOB OATYMKOB,
BbIBOAMTCHA BOMPOCUTENbHLIM 3HaK B mnorne ypoBHSA (OkHO <1.CocTosiHme>) n yepes 5 cekyHn cpabaTbiBaeT 3awmTa.
[Buratenb OTKNOYaeTCs U Ha uHaukaTope oTtobpaxaercs aBapusi Er.10. ABapusi cOpocutcss aBTOMatU4ecku nocre
BOCCTa@HOBIIEHNS1 CUrHaNoB ¢ AatyukoB. [JaHHas olwmbKka MOXET BO3HUKHYTb Kak Mpy HEMCNPaBHOCTWU OATYMKOB, TaK U
HewncnpaBHOCTU Bxoga(Bxogos) MK3.

Moppo6Hee o cnocobax ycTpaHeHus HeucnpasHocTten cM. B MTPUNTOXEHUE A naHHoro PykoBoacTsa.
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Hanue emkocTu

PexvM HanvBa eMKOCTHM 3anyckaeTcs npu Bbibope B yCTaHOBOYHOM MeHi0 MK3 &3 Fal & M 04 anp 23:14
[Ba3zoBble napameTpbl]-->>[®yHKUUA ynpaBrneHuUA] 3HadyeHus

1.CocTosiHne

“Mpsmas(Hanus)”. =
DYHKUMA:
ABapuiiHbIi ypoBeHb MNpsaimas(Hanue) OFF |
Bepxtuii yposer OXuaaHue HWKHEro ypoBHA

Ecnu B eMKOCTU CTONG XUAKOCTM BbiLLE HKHErO YPOBHS!
(DaTuYMK HDKHEro YpOBHS 3aMKHYT UMK [aBreHue Bbille
MUHUManbHoW yctasku), MK3 nepexoauT K oXuaaHuio ABApUiiHBII YPOBEHE
cnmBa emkocTu. B cTpoke crartyca 6Gyaet otobpaeHa BepxHUii YpOBEHb
HaAMNMCh “OXuAaHMe HUXKHEro YPOBHS”.

- - A HVDKHV”‘/’I
YPOBEHb

HwxHWiA
SN ypOBEHb

Mocne okoH4YaHUsA cnvBa eMKOCTM (Pa3OMKHYMCS OAaTYMK HKHErO YPOBHS UMW AaBrneHune
HXXe MMHUMarbHON yCTaBKu) Nepes 3anyckoMm anektpoasuratens B TedeHue 0,5...1 cekyHabl
NPOBEPSIOTCA creayroLLme napaMmeTpsbi:

*  MOBbILLEHMWE / NOHWXKEHWE HaNPsXKEHUsI CETU, NEPEKOC has Mo HaMNpPSKEHWIO; qu—

* 3aMblkaHVe(yTeyka) Ha Kopnyc 0OMOTKM aneKTpoABUraTens (eCnm npoBepka 3aaencreoBaHa
B YCTaHOBOYHOM MeHto [[Tapamempbi 3auwyumsi]-->>[[Ipogepka 3aMbIKaHUsI Ha kopnyc));

e cocTosiHMe Bxoda “BHewHsin aBapusi” (ecrnv OH 3a4eMCTBOBaH B YCTAHOBOYHOM MEHHO
[KoHdpuzypayusi]-->> [Bxo0 ‘BHewHsis1 agapusi’]);

e cocTosiHMe partymka(-oB) “cyxoro” xoga (B 3aBUCUMMOCTM OT 3a4aHHOro 3HayeHus B
yCTaHOBOYHOM MeHto [KoHgpuzypayusi]-->>[lTlpoeepka damyuka ‘cyxoa20’ xodaj);

e KONWYECTBO 3amnycKOB [BUraTens B yac.

Ecnu Bce napameTpbl B HOPME, paspeLlaeTcs 3anyck anekTpogsuraTens no BelopaHHON nonb3oBatenemM cxeme (CM. .
2.5.1 BapuaHTbl BKNtoYeHus Harpy3sku). [Mpu npsmom unuv nnaBHOM Nycke, BKNtoYaeTcs BbixogHoe pere K1, BkniovatoLee
koHTakTop mnu YT, 3anyckatlee anektpoasuratens. [Nocne BkntoveHus pene K1 B TedeHne 1...90 cekyHa (M3MeHsieTcs
nornb3oBaTtenemM B ycTaHOBOYHOM MeHH0) MK3 nrHopumpyeT nyckoBble TOKM BO BpEMS pa3roHa ABuratensi.

Mpu 3anycke “3Be3pa’-"TpeyronbHUK’ ogHOBpeMeHHO BkrtoyatTcs pene K1 n ogHo n3 yHnBepcanbHbix pene K2 ... K4,
3a[jlaHHoe norb3oBaTteneM. [Buratenb BkYaeTca no cxeme “3se3fa”. o ucteyeHve MOMOBMHBLI 3a@HHOrO OTpeska
BpemeHu (Bpemsa GnokmpoBku nyckoBoro Toka) perne K2 ... K4 oTkniovaetcs. [IBuratenb nepeknovaeTcd Ha cxemy
“TpeyronbHuK”.

Mepen BkNOYEHWEM pene pas3faeTcsl KpaTKOBPEMEHHLIN 3BYKOBOW CUrHanm, npeaynpexaarolinin onepatopa o nycke
anekTpoasuratens. Ha kHonke [[TYCK] 3aropaetcs curHanbHbIM CBETOAMOL,, FOBOPSILLMIA O TOM, YTO ABUraTeNb BKITHOYEH.

Bo Bpemsi 3anycka gBurartens novTu Bce 3aluThbl 3arpybrneHbl, 3a UCKIMIYEHEM ABYX. OTO 06PbIB O4HON UM HECKOMBbKMX
a3 1 NOHWXKEeHME ToKa HUXKe MUHUMAarbHOro. Ecriv npu nycke HanpsbkeHne ogHOM MM HECKOMbKMX das ynano Huxke 50B,
yepes 2 CekyHAbl MPOU30OMAET aBapuUMHOE OTKYeHNe ABuratensi. AHanorMyHo, asuratens OyaeT oTknoveH vepes 4,5
CEKYHAbI MPU MOHWKEHWM TOKA HKE yCTaBkn "MunHMMarnbHbIN TOK”.

lMocne oTcyeTa BpeMeHn GNoKMPOBKM MYCKOBOIO TOKA (B CTPOKE CTaTyca BbIBOAUTCS COOOLLEHME C yka3aHUeM BPEMEHN)
MK3 HenpepbIBHO BbIMMCIISIET 3HAaYEHUS TOKOB MO ha3am aneKkTpoasuratens, KoTopble [AOMKHbI nexaTb B npeaenax
YCTaBOK MUHMMAIbHOMO Y MaKCMMaIlbHOrO TOKOB. TakKe YUYUTbIBAETCSt KONMYECTBO MYCKOB M BPEMsi paboThbl ABUraTens
(mMoTo4achl).

B npouecce HanuBa NOCTOSIHHO BEAETCS KOHTPOSb TOKOB W HanpshKeHWN, KOTopble [OOMKHbl NexaTb B npegenax
YCTaBOK, 3a[laHHbIX B yCTaHOBOYHOM MeHH. [1pu BbixoAe 3Ha4YeHui 3a AManasoH yCTaBOK B TEYEHUE 3a4aHHOrO BPEMEHM,
Npon3onaeT aBapunHOE OTKITIOYEHME ANeKTpoaBUraTens. Ha nHamnkatope otobpasnTecs kog CryYmBLIECS aBapun U Bpemst
00 criegyloLlero 3anycka asuratensi. Takke B npouecce paboTbl MPOBEPSETCS COCTOsSIHME BXOAOB “BHellHsis aBapus”,
“BHelLHee ynpaBneHne”, cocTosHne aaTynka(-oB) “Cyxoro” xofga u garyvka aBapumHOro YpoBHS, €CI OH MCMOMb3yeTcs.
Mpu HanoNHeHWn eMKOCTN [0 BEPXHErO YPOBHS NPOM30OMAET OTKMoYeHue asuratens n MK3 nepeviger k oxxmgaHuio crivea.
KHonku [[TYCK] n [CTOI1] B aBTOMaT4eCKOM peXrMe 3abnoknpoBaHbI.

[nsi 3KCTPEeHHOro OCTaHoBa criefyeT NpeaycMOTPETb BO3MOXHOCTb ObICTPOro OTKMKYEHMSI NUTaHus npubopa unu
cunoBov annapatypbl. OTKMAOYMTL ABUraTenb Takke MOXHO, nepekntioumB MK3 B pyyHOM pexum (HaxaTue KHOMKU
“PyyHon/AsTomat” Ha nepegHen naHenu MK3 unu pasomkHyTh Bxog “Auto”, ecrnvi OH 3ajeiCTBOBaH).

[atunk aBapuiiHoro ypoHst dAV (ecnu OH UCMOMb3yeTcs) YyCTaHaBNMBAETCSA B BEPXHEWN TOUKE EMKOCTU HaA AAaTYNMKOM
BEpPXHero ypoBHsi. Ero 3agaya - aBapmmnHO 0CTaHOBWTL HaMNMB NPy BO3MOXXHOM OTKase AaTynka BEPXHETO YPOBHS.

Pabota garumka akTMBMpyeTcs B yCTaHOBOYHOM MeHi0 [MapameTpbl 3awmuTbl]-->>[PyHKUNA AaTUMKa aBapMUHOIo
ypoBHs’] BbI6OpOM 13 cnvcka 3HadeHns “OcTaHoB A0 CHATUSA curHana” unm “OctaHoB ¢ BblAepkor BpeMeHn”. BeibupaeTcs
avckpeTHbii Bxog DI.1 ... DI.8 ons gaHHoro curHana (no ymonyaxuio, yctaHosneH Bxog D1.4). [Hacmpolika exodoe 1-8] -->
[CuaHan Ha exode DI.4] n3meHuTe 3HaveHue Ha "[JaTumk aBap. ypoBHs". B nyHkTe meHio [Hacmpolika exodoe 1-8] -->
[Tun koHmakmoe exodoe] ans BxoAa 4 ycTaHaBMMBaETCA HEOOXOAMMBIN TUM KOHTAKTa (H.0. NN H.3.).

Tenepb Npu cpabaTtbiBaHWMK faTyvKa NPOU30oNAET aBapynHbIN OCTaHOB O CHATUS CUrHana Kak C BbiAEPXKON BpeMeHU
nocne cpabaTbiBaHus, Tak U 6e3 BblAepXK1 BpemMeHu. MNocne okoHYaHMsA BpEMEHU BbIAEPXKKM U CHATUSA curHana pabota
BO30OHOBMNSETCS B LUTATHOM PEXMME.

XoTa npu onpoce COCTOSHUS AaTYMKOB YPOBHSA MPOMCXOAWT (OMMbTpaumst NOXHbIX cpabaTtbiBaHui (aHTuapebesr),
Hepeaku crny4au, Korga noXxHble cpabaTbiBaHNS MPONCXOAAT B TEHEHUE ANUTENBHOTO BPEMEHW. OTO OLLyTUMO NPOSABASETCA
Ha “OnVHHBIX" MarmcTpansx, C NpPMMEHEeHNEM B Ka4eCTBE AaTymKa YPOBHEW 3NEKTPOKOHTAKTHOrO MaHomeTpa. [lmapoyaapsl,
NPOUCXOAALLME MOCMEe BKMOYEHUS U OTKINIOYEHUS ABuratens, AnuTenbHOe BpeMsi AaloT NOXHble CUrHarmbl YPOBHEN,
BCEACTBUE HYero BO3MOXEH HexenaTenbHbIii 3anyck/oCTaHOB arekTpoaBuraTenst.
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[Ns NcKnoYeHns Taknx cUTyaumii npeayCcMoTpeHbl (PYHKLIMK 3a4ePXKKM BKITIOYEHWUS/OTKITIOYEHNS ABUraTensi.

Ecnn B nyHKTE yCTaHOBOYHOTO MeHto “TariMep 3afepXXKu BKITIOYEHUSA” YCTaHOBWUTbL HEHyreBoe 3Ha4yeHne BpeMeHu (B
ceKkyHAax), TO 3anyck ABuraTens nNpov3onAeT Yepes 3TO BPeEMs Npu YCNOBUM NOCTOAHHOTO COCTOSHNSA YPOBHS XUAKOCTU.
Ecnn B TeyeHue 3TOro BpeMeHU COCTOSIHME YPOBHSI U3MEHUTCH (Hanpumep, npouvsollen ruapoyaap, ctpenka OKM
M3MEHUAa CBOE MOMOXEHNE U U3MEHWMA COCTOSIHNE KOHTAaKTa, a 3aTeM BEpPHYrach K UCXOAHOMY MOMOXEHUIO), TO BPEMS
3aePKKM BKMoYeHMs o6HynuTcs n MK3 3aHOBO Ha4YHET OTCYET NOCIe BO3BpaLLEHWs CTPESKU B UCXOAHOE COCTOsIHUE. U Tak
[0 Tex nop, noka He 3akoHyatcs konebanusa ctpenkn IKM. Kak Tonbko konebaHus CTpenku npekpaTaTcs U 3aKOHYMTCS
obpaTHbI OTcYeT Tanmepa, Oyader 3anylleH anekTpoaBuratens. Bpemsi Taimepa nogbupaercs B 3aBMCUMOCTM OT
ONUTENBHOCTY MMAPOYAaPOB 1 MOXET AoCTUraThb 3HaveHns 600 cekyHA.

AHanorunyHo paboTaet “Tanmep 3agepXku oTknodeHns”. Npu OCTUXKEHUN BEPXHErO YPOBHS OTKMIOYEHWEe ABUraTens
npoun3onaeT Yepes Bpems, 3a4aHHOE B COOTBETCTBYHOLLIEM NMYyHKTE YCTAHOBOYHOIO MEHI0. ECnu npu oTcyeTe aToro BpemeHu
OyayT konebaHusa ctpenku OKM, nameHsoLwme ypoBeHb, TO Tanmep obpaTHOro otcyeta OyaeT Takke OBHynATbCS U
nepesanyckaTbCs.

Mpw 3agencTBoBaHHbIX TaiMepax B CTaTyCHOM CTpoke okHa <1.CocTosiHue>
oToOpaxaeTcsi Hagnuchb “3afdepxka nycka” wunm “sagepkka ocTaHoBa” C
yKa3aH1eM BpEMEHM [0 e€ OKOHYaHWS.

3afepkKa nycka, octanochb 06 c.

C nomoLLpbto TaiMepoB 3afiep>KKU BO3MOXXHO OpraHn30BaTh rpynnoBOW PeXuM paboTbl HECKOMbKMX arperaTtoB. [laHHbIN
pexum npegHasHayveH s opraHnsaunm paboTbl HECKOMbKUX HACOCHbBIX arperaToB B rpynnoBOM (KackafHOM) pexume Ha
OfHY MarucTpanb C Uenbi MNOAAEPXKaHUS OABMEHUS B CUCTEMAX BOAOCHAOXKEHWUS] >XUMbIX, aAMWHUCTPATMBHBLIX W
NPOV3BOACTBEHHbIX 34aHUI. B kayecTBe gaTumka AaBneHus marucrpany MoXeT ucnonb3oBatbcd KM nnu pene gaenexus,
HaCTPOEHHbIE Ha MMHUMAIbHOE N MakCMMaribHOE AaBIeHNe.

Wcnonbaytotea Heckonbko yeTponcTts MK3 ¢ 3agencTsoBaHHbIMY TanMepamMm 3afepxek BknoveHns/oTknodeHms. IKM
UNU pene AaBneHnsi NOAKMYEHbI MapannenbHO K BCEM UCMOSb3yEMbIM YCTPOWCTBaM.

MonpobHee 06 aTom B MpunoxeHuun b “I'pynnoBoi pexwvim paboTbl N0 AUCKPETHLIM AaT4YMKaM YPOBHS (AaBneHust)”.

Hepepnku cnyyau, korga NnpovcXoAuT Nepenve eMKOCTM, BCeacTBME OTKasa O4HOro U3 AaT4MKOB YPOBHS (Hanpumvep,
YacTbl Crly4Yamn 3amMmep3aHuns 4aTYNKOB BEPXHETO YPOBHS HA BOAOHAMNOPHbIX OaLLHSX 1, BCIIEACTBUE 3TOro, Nepenvs).
Wcknountb nepenue B TakuxX criyvyasx nomoxeT Tanmep nNpodormkmTenbHoOcTM paboTel. Ero 3agava - oTkniounTb
Asuratenb MO UCTEYEHWM 330aHHOTO  BpeMeHu (B MUHyTax), ecnu He cpabotan AaTyvk BepxXHero ypoBHSA. Tanimep
3anyckaeTcsi BMeCTe C BKITIOYEHVeM ABuratens npu Hanmee. 3HayeHre BpeMeHu Tanimepa 3agaetcd B rpynne [basosble
napameTpbl] yCTaHOBOYHOIO MEHHO.
Ecnn patumk ypoBHSA cpaboTan no BpeMeHW paHblue TariMepa, TO Talumep OCTaHaBMMBaEeTCA OO CreAyloLliero
BKITIOYEHWSA ABUraTens.
Mpn cpabaTtbiBaHUM TaMepa ABuraTtens OCTaHaBNMBAETCS U Ha MHAMKATOPE BbIBOAUTCA HAANUCb C KOAOM aBapum
Ne11 "CpabatbiBaHue Tanimepa NpoaormKMTENbHOCTM paboThl” 1 BPEMEHEM CIEAYIOLLErO BKIOYEHUs. [ocne okoHYaHus
BpeMeHu Bblaepxxkn MK3 nepexoauT K LUTaTHOMY pexxuMy paboTbl.

Ecnn akTvBupoBaH BXOf BHELUHEW aBapuu, TO npu cpabaTbiBaHuM 3Toro Bxoda (curHan “E.Error” no ymonuvaHuto
nogkntodeH k Bxogy DI.7 ) gBuratens GyaeT OCTaHOBMEH U Ha MHOUKATOpe oToOpasvTcst HaanUCb C Kogom asapuu 9.
JanbHenwasi pabota BO3MOXHA TOMbKO MOCHE CHATWS curHana aBapuu. Tun KOHTakTa gaHHOro Bxoda 3ajaercst B
yCTaHOBOYHOM MeHio [Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodog] . OH MoxeT 6bIT NMMbo HopmanbHO
pPasoOMKHYTbIM (aBapus BO3HUKHET NPV 3aMblKaHUN JAHHOMO BXOA4A) UM HOPMaribHO 3aMKHYTbIM (aBapusi BO3HUKHET Mpu
pa3mMbikaHUM JAHHOTO BXoAa).

B npouecce paboTbl BO3MOXHO U3MEHNTL Itob0I napameTp ycTaHoBoYHOro MeHto MK3 (cm. 1. 2.13.2).

OnycToleHue (ApeHax) eMKoCcTH

B ¥l & MH04 anp 23:14

Pexvum onycTolleHusi(gpeHaxa) eMKOCTU 3anyckaeTcs npu Bbibope B
ycTaHoBo4yHOM MeHi MK3 [Ba3oBble napameTpbl]-->>[®yHKUUA

1.CocTosiHne

“ ” o
ynpaeneHus] sHaveHus “ObparHas(apeHax)”.
Pa6ota MK3 npu gpeHaxe ngeHtu4Ha paboTe npu Hanmee 3a UCKYEHNEM OyHKUMA:
obpaTHOro nopsiAka BKITHOYEHMS/ OTKMOYEeHWs ABWratens npuv U3MeHeHun OGpatHas(apeHax) OFF
YPOBHS1 XXUAKOCTU U cpabaTbiBaHWSA AaTYMKOB YPOBHS. OXWEaHAE BEPXHETo yPOBHA =

ABapWuiiHbIi ypoBeHb

Ecnun B eMmkocTU cTONG XMOKOCTM HUXKE BEPXHETO YPOBHS (4aTUMK BEPXHETO

YPOBHSI Pa3OMKHYT WNW [OaBrieHne Hwxke MakcumanbHon ycTtasku), MK3

BepxHuii yposens NEPEXOANT K OXUAAHMIO HAMOMHEHWst eMKocTu. B cTpoke cratyca 6ynet
oTobpaxeHa HaanNuch “oXxupaHue BepxXHero ypoBHSA.

Mpu OOCTVKEHUN KMOKOCTHIO BEPXHEro YPOBHS MPOoM3oMaeT 3anyck

asuratensi. locne Toro, kKak ypoBeHb OOCTUIHET MWUHUMASIbHOMO YPOBHS,

Hwxknuit yposeHe  npuratens Gynet octaHosneH u MK3 GyaeT oxuaaTb HanofHeHUss EMKOCTU [0
- BEPXHETO YPOBHSI.

PaboTta gaTynka akTMBMpyeTCs B yCTaHOBOYHOM MeHIo [MapameTpbi 3awmnTbi]-->>[PyHKUMA faTuMKa aBapuMHOIo
ypoBHs’] BbiGopom 13 cnuncka 3HaveHns “OtpaboTtka curHana”’. Belbupaetcs guckpetHein Bxog DI.1 ... DI.8 ansa gaHHoro
curHana (no ymonyanuio, ycraHosneH Bxog DI.4). [Hacmpolika exodoe 1-8] --> [CuzHan Ha exode DI.4] w3meHuTte
3HayeHue Ha "[laTyuk aBap. ypoBHs". B nyHkTe MeHio [Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodoe] fns Bxoaa
4 ycTaHaBnuBaeTCs HEO6XOAUMBIN TUM KOHTaKTa (H.0. UNN H.3.).

Tenepb npu cpabaTbiBaHUM AaTynMka NPOU3OMAET NPUHYAMTENbHBIN 3anycK ABWraTens A0 OMyCTOLUeHUs eMKOCTU (40
cpabaTbiBaHWA AaTYUKA HUXKHETO YpoBHS). [py 3TOM COCTOSIHME AaTumKa BEPXHErO YPOBHSA UITHOPUPYETCS.
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Tak e KaK 1 Py Han1Be, BO3MOXHO UCTONb30BaHMe (DYHKLINIA 3a4epkKu Mycka, PR
OCTAaHOBA 1 aBAPUIHOMO OTKIIOYEHUS! MPU MPEBbLILLEHNN MPOACIKUTENBHOCTM R
paboThbl. Bepxii

PyHKUMN 3aOepKKM Mycka M OCTaHOBa aHanornyHble C HanvBOM, Tanumep ypoBeHs
NPOAOIDKUTENBHOCTM PaboThbl BKIKOYAETCS BMECTe ¢ ABuratenem m cbpacbiBaerca
Npv AOCTMKEHUN HUXKHETO YPOBHSI.
[atunk aBapuiiHoro ypoBHsA dAV (ecnv OH UCMOMNb3yeTcsl) ycTaHaBNMBaeTCs B Hikewid
BEPXHEN TOYKE eMKOCTM HaZ OAaTYMKOM BEPXHeEro ypoBHs. Ero 3agava - aBapumnHo Lo
3anyCTUTb OTKaYKy XMOKOCTU MPM BO3MOXHOM OTKa3e AaTvmKa BEPXHErO YPOBHSI.

2.5.4 Pexum paboTbi No Tanmepy

[aHHbIN pexxum NpeayCMOTPeH Ans Takmx yCrnoBwui, rae yCTaHOBKA AaTymka BEPXHEro ypoOBHS He npeacTaBnsiercs
BO3MOXHbIM (HanpvmMep, Ha BOAOHAMOPHbLIX OalUHAX MPU CUMbHBLIX MOPO3ax MNPOUCXOAMT ero  obmep3aHue u,
COOTBETCTBEHHO, OTKa3), @ UCMOMNb30BaHVe AMEeKTPOKOHTAKTHOrO MaHOMeTpa 3aTpyAHEHO Mo KakMM-nrMbo npuynHam. B atom
cnyyae ycTaHaBnMBaeTCs BCEro OAMH AaTUYMK HUXKHErO YPOBHS, NO cpabaTbiBaHWI0 KOTOPOro NPOUCXOAUT Hanve(apeHax)
€MKOCTM B Te4eHne HeobXxoAMMOro A HAaNOMHEHUS UMW OCYLLEHUSi BpeMeHW. [JaT4ynK BEPXHEro YPOBHS B 3TOM peXnMme He
ncnonbayetca. PyHkUus - npsmas(Hanve) nny obpatHas(apeHax) BelbnpaeTcs B ycTaHOBOYHOM MeHo MK3.

Mpwv HanmBe ncnonb3yeTcs BXOA AaT4MKa HXXHEro ypoBHS dL, npu ApeHaxe - BXoA AaTvuka BepxHero yposHs dH. lMpu
paboTe NOCTOsIHHO NpoBepsieTCA UX cocTosiHne. CocTosHMe JaTumka(-oB) “cyxoro” xoaa NpoBePsIETCA B 3aBUCUMOCTU OT
3aaHHOro 3Ha4YeHNs B yCTaHOBOYHOM MeHto [KoHdurypaums]-->>[[poBepka aaTymka ‘cyxoro’ xoaal.

CurHan “BHelwHee ynpaeneHuwe” akTMBupyeTca B YycTaHoBOYHOM MeHi [Kondurypauwmsal-->>[Bxoa ‘BHelwuHee
ynpasneHue’]. Ecnu BbiGpaHo 3HaveHue “PaspelueHne pabotsl no [1.Y.”, To npouecchl Hanvuea/cnmea ByayT NpouMcxoanTs
TonbKo Npu cpabatbiBaHWu Bxoga "E.Run”. Ecnu BbiIGpaHo 3HayeHne “IMpuHyauTensHoe BKodeHre”, To npu cpabaTbiBaHnm
Bxoga “E.Run” gsuratens 6yaeT npyHyanMTeNbHO BKITKOYEH, UTHOPUPYS CUrHasbl AaTyvKa YpOBHA 1 TaiMepa, KpoMe curHana
nepenuea u “cyxoro” xoga.

Moppo6bHee o curHane “BHelwwHee ynpaeneHve” cMm. n1.2.10.4 [uctaHUMOHHOE ynpaBreHne yCTPONCTBOM.

o Hanus
ABapwuiiHbIN

ypoBeHb Ecnun gatunk B pa3oMKHYTOM COCTOSIHUM, YTO O3HAYaET OTCYTCTBUE XMUAKOCTU B
€MKOCTW, TO MPOUCXOANT BKIOYeHMe ABuratens Hacoca Ha Bpemsi oT 1 go 180
MUHYT (M3MEHSIETCS1 MOSIb30BaTENEM B yCTAHOBOYHOM MEHHO).

BpeMs HanonHeHus1 KOHKPETHOW eMKOCTV nogbupaeTca nNpobHbIM nyTemMm B
py4yHoM pexwume. [locne okoH4YaHus BpemeHu Hanvea MK3 Oymer oxupgatb
pa3mblKaHWsA AaTynka HDKHEro YPOBHSA, U MOCINe 3Toro cHoBa OyaeT NoBTOPSiTh

Tora@Av) ] LUWKIbl Hanmea.
[ [Di2@L) |

HwxHui
YpPOBEHb

e

OpeHax i
ECInu aTyYmK B 3aMKHYTOM COCTOSIHUM, YTO O3HAYAET 3aMONMHEHNE EMKOCTH, | imeccccccecmamamen- BepxHuii
TO NPOVCXOAUT BKITHOYEHVE ABUraTens HaBpems oT 140 180 MUHYT. YPOBEHE
Bpemsi ocylleHns KOHKPETHOM eMKOCTU noadupaeTtcst MpobHbIM nyTem B
py4HOM pexume. MNocne okoHyaHus BpemeHu crivBa MK3 6yner oxupatb
3aMblKaHWsI AaTHMKa BEPXHEro YPOBHS, U MOCHE 3TOro CHoBa ByaeT NoBTOpsAThL
LIMKIbI CIIMBA.

[ IbragdAv) |
| |DL1(dH

[Oatunk aBapuiiHoro ypoBHs dAV (ecnv oH UCNonb3yeTcsl) ycTaHaBNMBAETCS B BEPXHEN TOYKE EMKOCTU Ha OaTYMKOM
BEPXHEro ypoBHsi. Ero 3agadqa - asapuinHo OCTaHOBUTL HAMMB UI aBapUIAHO 3anyCTUTb OTKAYKY XXUOKOCTU NPy peHaxe .

PaboTta gaTynka akTMBMPYETCSt B YCTAHOBOYHOM MeHio [[TapameTpbl 3awuThbi]-->>[®yHKUMA AaT4MKa aBapMnHOro
ypoBH#’] BbIGOpOM 13 crincka 3HaveHus “OcTaHoB A0 CHATUS curHana” unm “OcTaHoB C BbIAEPXKKOW BpeMeHW” Ans Hanmea u
“OTpaboTka curHana” ons apeHaxa.

Mpu Hanuee npu cpabaTtbiBaHUM AaTyMKa NPOM3OMOET aBapWNHBIA OCTAHOB A0 CHATMSA CUrHama Kak C BblAepKKOW
BpemeHu nocne cpabartbiBaHusd, Tak 1 6e3 Bblgepxkn Bpemenu. Mpu gpeHaxe npu cpabatbiBaHWM faTtyvka npousonget
NPUHYAWTENbHbIV 3anyck ABuraTens 40 ONyCTOLEHNs eMKOCTU (ABuratens OyaeT 3anylweH Ha 3afaHHoe B YCTaHOBOYHOM
MEHI0 Bpems paboTbl No Tarimepy).

Beibrpaetca guckpetHbin Bxod DI.1 ... DI.8 gnsa gaHHoro curHana (no ymondaHuio, yctaHoBneH Bxog DI.4).
[Hacmpolika exodoe 1-8] --> [CuaHan Ha exode DI.4] n3meHuTe 3Ha4YeHue Ha "[aTumk aBap. ypoBHS". B nyHKkTE MeHI0
[Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodoe] [Ansi Bxofa 4 ycTaHaBNMBAETCst HEOOXOAMMBIV TUM KOHTaKTa
(H.0.MnNnH.3.).

Ecnu akTvBupoBaH BXof, BHELLUHEW aBapuvu, TO npu cpabaTeiBaHuu 3Toro Bxoda (curHan “E.Error” no ymonvaHuio
nogkntodeH k Bxogy DI.7 ) aBuratens GyaeT OCTaHOBMEH U Ha MHOUKATOpe oToOpasvTcst HaanuMCb C Kogom asapum 9.
JanbHenwasi pabota BO3MOXHa TOMbKO MOCHE CHATWS curHana aBapuu. Tun KOHTakTa JaHHOro Bxoda 3ajaercst B
yCTaHOBOYHOM MeHio [Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodoe] . OH MoxeT GbIT NMbo HopmarbHO
pPasoOMKHYTbIM (aBapus BO3HUKHET NMpW 3aMblKaHUM SAHHOMO BXOA4A) UM HOPMaribHO 3aMKHYTbIM (aBapusi BO3HUKHET Mnpu
pa3mMbiKaHUM JAHHOTO BXxoAa).

Kak 1 BO BCex OCTasbHbIX peXuMmax, OCYLUEeCTBsSeTCs NpoBepka BCeX ¥ ¥l & MH 04 anp 23:14
MCMOMb3yeMbIX MapaMeTpoB 3aluUTbl Nepes 3arnyckoM U Bo BpeMsi paboThbl 1.CocTosiHNe
asuratensi. Bpems o okoHYaHWs LMKna Hanvea/crivea MOXHO NOCMOTPETL B
cTaTyCcHoW cTpoke okHa <1.CocTosiHue>. VMEP

B kauecTBe elle OfHOro mpvMepa MOXHO MPUBECTU KPaTKOBPEMEHHOE DyHKums:
BKJTHOYEHME Kanopudepa Npu OTKPbITUM BbE3AHbIX BOPOT. [py OTKPLITUM BOPOT OGparHas(apeHa) _@ﬁ
cpabaTbiBaeT AaTuMK, KOTOPbIA Ha 3ajaHHOe BPEMS 3arycKaeT BEHTUNATOp
kanopudepa. BKIIOYEH Mo TanmMepy, octanockb 09.20 MuH.
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2.5.5 Pexum paboTbl N0 IMHUK CBA3M

[aHHbIN pexxum NpeayCcMOTPEH ANA yAaneHHOro ynpaBneHns Asuratenem no npoBOAHbIM U 6eCcnpoBOAHBIM MUHNUSM
cBA3un. MK3 ocHalueH cusnyeckum nHtepderncom RS-485, no koTopomy BO3MOXHO yAaneHHoe ynpasneHve yCTPONCTBOM 1
€r0 MOJTHbIA MOHUTOPWHT.

MpoTtokon cBsasu ¢ yaaneHHsim MK nnm MJIK - Modbus RTU unu ASCII. CkopocTb nepegayum 2400...256000 6ut/cexk., 7
unn 8 But AanHbIX, 1 unn 2 cton-buta, KOHTPONb YeTHOCTU. AnnHa NnHUK ¢BA3KM - A0 1 KM. (ANA NPoBOAHOM NuHUK). Mpu
6onee ANVHHBLIX IMHUSIX HE06X0AMMO UCMONb30BaHWE PENUTEPOB UMW PAANOMOLEMOB.

Mpu paHHOM pexume paboThbl ynpasnstowas nporpamma Ha [MK(MNK) unu nonb3oBatenb CYMTLIBAOT COCTOSIHUE
partymkoB MK3 1 camocTosTeNbHO NPMHUMALOT PELLEHUE O BKIMOYEHWW/BBIKITIOYEHWUN ABUraTeNS.

BkntoyeHve/oTkNoueHe ABuraTtens ocylecTsngaercsa 3anucebto “1” unu “0” B Hynesow 6UT pervctpa “YnpaeneHve”
(cMm.“MK3.Cneyudgukayusi npomokosia Modbus ™).

Mepepn 3anyckom anekTpoasuratensd B TedeHne 0,5...1 cekyHAbI NPOBEPSIOTCA CneayloLLme napaMeTpsbi:

*  MOBbILLEHMNE / NOHWXEHWE HanpsXKeHUsi CeTU, NepeKoc gas no HanpsHKeHUHo;

e 3aMblkaHue(yTeyka) Ha Koprnyc OOMOTKM anekTpoasuratens (ecnv npoBepka  3adeiicTBOBaHa B
yCTaHOBOYHOM MeHto [TTapamempsbi 3auyumali]-->>[[Tpogepka 3aMbikaHusi Ha kopnyc]);

e cocTosiHMe BxoAa “BHelLUHsst aBapus” (€Cnu OH 3a4eCTBOBaH B yCTaHOBOYHOM MeHI0 [KoHgbuaypayus]-
->>[Bx00 ‘BHeuwHsis1 asapusi’]);

e cocTosiHMe faTtymka(-oB) “cyxoro” xoaa (B 3aBUCUMOCTU OT 3aJaHHOMO 3HAYEHUS B YCTAHOBOYHOM MEHIO
[KoHndpuzypauyusi]-->>[lpoeepka dam4uka ‘cyxo20’ xo0da]);

*  KOMMYECTBO 3arnyCKOB ABUraTerns B yac.

Ecnn Bce napameTpbl B HOpMe, paspeLuaercs 3anyck anekTpogsuraTens no BeibpaHHON nonb3oBarenem cxeme (CMm. M.
2.5.1 BapuaHTbl BKIIOYEHNS HArpy3sku).

Mpw Nnpamom nnu nNnaBHOM Nycke, BKMNYaeTcs BbixogHoe pene K1, Bkntovatowee koHTaktop munu YII, 3anyckatwowee
anekTpoasuratens. [Mocne BkntoveHus pene K1 B Tedenune 1...90 cekyHA (M3MeEHSAETCS nonb3oBaTenieM B yCTaHOBOYHOM
mMeHt0) MK3 nrHopupyeT nyckoBble TOKM BO BpeMsl pa3roHa ABurartensi.

[Mpu 3anycke “3Be3na’-"TpeyronbHUK” ogHOBpPeMeHHO BkrtovatoTest pere K1 u ogHo 13 yHuBepcanbHbix pene K2 ... K4,
3afaHHoe nonb3oBaTenem. [Burartenb BKOYaeTcst No cxeme “3ge3ga’. 1o ucteyeHve NonoBMHbI 3aaHHOTO OTpe3ka
BpemeHn (Bpemsa GrnokvpoBku nyckoBoro Toka) pene K2 ... K4 otknioyaercs. [Buratenb MepeknoyaeTcss Ha CXeMy
“TpeyronbHuK”.

Mepen BknoYeHWeM pene pas3gaeTcs KpaTKOBPEMEHHbIN 3BYKOBOW CUrHanm, npegynpexpatrownin onepatopa o nycke
anektpoasuratens. Ha kHonke [[MYCK] 3aropaetcsi curHanbHbI CBETOAMOL, FOBOPSLLMIA O TOM, YTO ABUrATENb BKITHOYEH.

B okHe <1.CocTosiHne> B CTpoke cTatyca OyaeT oTobpaxeHa Hagnucb
“oxxmaaHue KomaHbl BkrodeHus (oTknoueHns) ot MNK(MIIK)”. oXuaaHue KOMaHabl OTKNiodenus ot MK

Bo Bpemsa 3anycka Asuratens novTU Bce 3alluTbl 3arpybneHbl, 3a UCKMOYeHMeM ABYyX. OTO OOpbIB OAHOW Mnn
HEeCKOMbKMX a3 U MOHMKEHME TOKA HUXKE MUHMMATTbHOTO.

Ecnu npu nycke HanpsixeHne ogHOM Unu Heckonbkunx cas ynano Hxke 50B, yepes 2 cekyHObl NpOM30oaeT aBapuinHoe
OTKMoYeHWe apuratens. AHanornyHo, Asuratens OyaeT oTknoYeH Yepes 4,5 ceKyHAbl NPY MOHKEHWUN TOKa HUXKE YCTaBKu
"MUHMManbHbIN TOK”.

PyHKUMA ynpaBneHus(npamas(Hanue) unu obpaTtHas(gpeHax) ) U TN OaT4YMKOB YPOBHSA HE OKa3biBAlOT HUKaKOro
BNUSHWA Ha paboTy ABuratensi, X COCTOSIHME TOMbKO BbIBOAWMTCS Ha 3KpaH. Takke WUrHOPUPYETCH CUrHam BHELLHEro
ynpaBneHusi, eCnv oH 3a4eNCTBOBaH B YCTaHOBOYHOM MEHIO.

Mocne oTcyeTa BpeMeHM 610KMPOBKU MYCKOBOIO TOKA (B CTPOKE CTaTyca BbIBOAMTCSA COOBLLEHME C yKasaHUeM BpeMEHM)
MK3 HenpepbIBHO KOHTPONMMPYET 3Ha4YEHUsI TOKOB MO dhazam areKkTpoaBuUraTensi, KOTopble AOMKHbI fexaTb B npegenax
yCTaBOK MMHUMarbHOIO 1 MaKCMMarbHOro TOKOB. Takke y4MTbIBAETCS KOMYECTBO NYCKOB 1 BpeMs paboTbl ABuratens.

B npouecce paboTbl NOCTOAHHO BEAETCA KOHTPOIb TOKOB U HANPSXXEHWI ABUraTens u CETU, KOTOPbIE OOMKHbI NexaTb B
npegenax ycTaBok, 3ajlaHHbIX B yCTaHOBOYHOM MeHI0. [1pu Bbixode 3Ha4YeHui 3a AnanasoH YCTaBOK B TeYeHWe 3a4aHHoro
BPEMeHW, Npou3onaeT aBapuiHOe OTKIYeHue anekTpoasuratens. Ha wvHaukaTtope otobpasvTca Kog CryuuBLUENCH
aBapuv 1 BpeMmsi 4O CriefyloLero 3anycka asurartens. Takke B npouecce paboTbl NPOBEPSETCA COCTOSHNE AaTymKa(-oB)
“cyxoro” xoaa, ecriv OH1 3a4eCTBOBaHbI.

TariMepbl 3a4epXKKn BKIIOYEHNS / OTKIMIOYEHNS M MPOAOIMKUTENBHOCTY paboThl B AaHHOM PeXUME He UCMOSb3YHOTCS.

Mpu cpabaTbiBaHWK 3aLLUThI ABUraTesNb OTKMHOYAETCH U Ha MHAMKaTope oTobpaxkaeTcs cooblyeHne 06 aBapun. ABapus
cOpocuUTCA aBTOMATUYECKM NMOCINE OKOHYaHNA BPEMEHW BblAEPXKM nocrne owmnbku nny nocne NpuHyauTensHoro copoca ¢
MK(MNJIK). Mocne cbpoca aBapuu gsuratens 6yaetr HaxoauTbes B BBIKMKOYEHHOM cocTosiHMM, ons ero BKMYeHus
HeobXoAMMO MOBTOPHO NOCNaTk KOMaHAy 3anycka.

YCTaHOBOYHOE MEHI0

Ba3soBble napameTpbl
KoHdburypaums

[ns ynpaBneHnsa yHuBepcanbHbiMu pene K2 ... K4 no RS-485 ¢
Bxop ‘BHelwHsist aBapusi’
Hapauerou satime Oxpartias cAHanEaLR yaaneHHoro MK (MJIK) Heobxoammo B uX QYyHKLMAX
HacTpoiica comon Syniauns yrvacpoanrioro NIRRT [KoHdurypauma]-->>[PyHKkuus yHuBepcanbHoro pene Kx]
P —— YCTaHOBWTL 3HaueHVe “Ynpaenenue no RS-485".

Hactpoiika spemeny DyHKUMS YHUBEpCanbHoro pene K4
C6poc napamerpos TMepekrioyeHne pyLHOro pexuma

HacTtpoiika Bxoaos 1

BkntoyeHve/oTKNoYeHe AaHHbIX perne npoucxoauT nyteM 3anvcu 3Hadenus 1/0 B 6utel 0, 1, 2 n 3 peructpa
“YnpaBneHue”, onucaHHoro B gokymeHTe “MK3.Cneuundmkauyusa npotokona Modbus”.
C6poc aBapum No NMHWUK CBSI3V MPOUCXOAUT NyTeM 3anucu 3HaveHmns 1 8 6ut 4 "Copoc aBapuun” peructpa “YnpaeneHuve”,
onucaHHoro B AokymeHTe “MK3.Cneyugukayuss npomokona Modbus ™.
Takke BO3MOXEH MPUHYAUTENbHbIA COPOC aBapuu OTAENbHOW BHELUHEN KHOMKOW, MOOKMYEHHOW K OQHOMY U3
cBoboaHbix BxogoB DI.1 ... DI.8. MNogpobHee o cbpoce aBapum cm. B 1.2.14" ABapuiiHble CUTYauun U HAMKaLKS OLIMGOK”.
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2.5.6 YpaneHHoe ynpaBneHue komaHaamu us SMS

JaHHbIN pexum npegHasHaveH Ansa yAaneHHoro BKNIOYEHNSA/OTKIMIOYEHNs ABUraTenst Hacoca KoMaHaammn n3 KOPOoTKNX
TEKCTOBbIX COOBLLEHMI(SMS).

K MK3 gormkeH ObITb nogkntoyeH n HactpoeH GSM-mogem (Pasgen 2.7 Ucnonb3oBaHne GSM-mogema).

Ecnn nepekntodatens “PyyHoin/ABTomMaTt” Haxogutcs B nonoxeHun "Astomat”, To MK3 HayHeT paboTy B 3agaHHOM
aBTOMaTU4YECKOM pexume no KomaHgam m3 SMS-coobuwenuin. Ha nepepHert naHenn MK3 3aroputcs curHanbHbIN
ceetoamon “ABTOMAT”.

3 ¥l & MH 04 anp 23:14

Mpu gaHHoMm pexunme paboTbl PyHKUMS ynpaBneHns (mpsMas (Hanve) 1.CocTosiHue
unun obpaTHas (gpeHax)), COCTOSAHUE AaTUYMKOB YPOBHS (4aBNeHUs) U BXO, .
p (Ap ) A yp (@ ) A YMPAB/EHUE O SMS

BHeLUHero ynpasneHna UrHopupyrTcA.

DYHKUMA:
B ctpoke craTtyca 6y,qu OT06pa>KeHO TeKyllee COCTosAHne yCTpOVICTBa. \ OGpatHasi(apeHax) ()

oXugaHue KomaHabl BKNOYeHus nus SMS

MpuHUMN ynpaBneHus:

nonb3oBartenib ¢ MobunbHOro TenedoHa oTnpaenseT sms Ha Homep GSM-mogema C onpedeneHHon KoMaHOown
ynpaeneHusa. GSM-mogem nonyyaeT gaHHoe coobuieHne u nepegaet ero MK3, KOTopbIl ero aHanMsmpyeT 1 Npov3BoauT
3anyck/ocTaHOB ABWUraTensi Hacoca.

Mpu 06paboTke kKoOMaHabl BO3MOXHA NpoBepKa HoMepa TenedoHa, C KOTOPOro GbINOo OTNPaBreHo 3To cooblieHne. Ecnn
HoMep TenedoHa He coBnaaaeT ¢ 3a4aHHbIM B yCTAHOBOYHOM MeHi0 MK3, coobLueHre MoXeT ObITb MPOUrHOpUpOBaHo. To
MO3BONUT UCKIIOYMTb NOMbLITKN HECAHKLIMOHNPOBAHHOTO ynpaeneHus MK3 ¢ apyrinx TenedoHHbIX HOMEPOB.

Bo3amoxHbI criydan, korga npu oTkasze o6opyaoBaHWs UM HEYCTOMYMBOW paboTbl CETU COTOBOW CBSI3W Nonb3oBaTenb
MOXET NOTEPSITb KOHTPOJSIb 3a PaboTON ABUraTesnsi Hacoca.

B pesynbrate MOXeT NPOW30ATH, HanpumMep,
nepenue eMKOCTU W, Kak chneacTeue,

YcTaHOBOYHOE MEHI0

i“‘g”e fapameTpy > 3aTonneHne paboyero mnomeLweHus wunm
OHUrypaLus [levicTaue npu TaiMayTe
HacTtpoiika Bxogos Mposepka Ne, ¢ koToporo ompaane y‘-laCTKa. ,D,J'lﬂ MCKIIOYEHUA Takux CnyqaeB B
Mposepka Bp + -88- Y,
NapameTpu saue ey a— % HOMep Tenecbona MK3 npegycmoTpeHo aBapuinHoe OTKITioHYeHne
Vv npubopa AR 0TNaBki Sms none3osarens, ¢ aAosuratenada HacocCca 4epe3 3apgaHHoe
il
CZZLZ":Z;TA‘ZM;Z” T Sporramarm ceawens. o KOTOPOro paspeLueHo nons3oBarenemM Bpems.
[leiicTaue npy TaimayTe m‘ ynpasenaTb pa60T0|7|
[MpoBepka BpeMeHu 0CTaBkM SMs ,D,BV"—aTenﬂ .

Ne TenechoHa Ans oTNpaBku sms

Ecnu B yctaHoBo4YHOM MeHio MK3 yka3aHo HeHyneBoe Bpems Tanmayta GSM (oo
360 MVHYT) 1 gencTeMe Npu TaiMayTe - aBapuiHas 0CTaHOBKa, TO MO UCTeYeHue
9TOT0 BpEeMeHU (ecrn He BblNo SMs ¢ APYrMMU KOMaHAamu) cTaHums BblaacT
aBapwuio Ne17 1 6yaeT HaxoaWTCs B HEW A0 NONyYeHUst HOBOro SMS C KOMaHA0M Uin
nepekKsYeHnst CTaHLMW Ha pyvHoe ynpasrneHue.

YcTaHOBOYHOE MEHIO

BasoBble napameTpbl _

3
Korpnrypans T T—
Hactpoiika Bxogos [levicTaue npu TaimayTe

Mposepka Ne, ¢ kOTOpOro oTNpaeneHa sms
"'“" Tposepka pemer focrasiut sms Ecnu gBuratens Obin paHee BkoYeH 1 Yeped 40 MUHYT He Gbino
HaCTpoiKa BpeNen 1 13| sageicraosars nepozeny o MOJTy4EHO HW OAHOTO smMs-coobLLeHns ¢ Nobo KoMaHOow,
C6poc napawmerpos Do it PO oo oy Npov3oNaeT aBapuitHoe OTKIoYEHME.

[leiicTeue npu TalimayTe

HpOEepKa Ne, ¢ KOTOpOro oTnpasnexHa sms

MpoBepka BpeMeHi OCTaBKM sms

Takxe npu HeHynesBoMm BpemeHu Tanmayta GSM gocTtynHa (yHKUMS KpaTKOBPEMEHHOIO OTKIIOYEHUS ModeMa WMnuv
poyTepa npu ero BO3MOXXHOM cboe. B yctaHoBo4HOM MeHIo [KoHgbuzypauyusi]-->>[@yHkyus yHuUeepcanbHozo pene Kx]
npu ycTaHOBNEHHOM 3HadeHun “Cpabart. TanmayT” faHHoe pene OyaeT KpaTKOBpEMEHHO, Ha 3 CeKyHAbI, BKIMOYaTbLCS Npu
otcytcTBum CMC ¢ komaHgamu ynpasneHus 1 copacbiBaTe MogeM. BkntodeHne pene 6yaeT nponcxoanTb Neproanyecku, B
no6om pexnme paboTbl, Kpome pyyHoro. [laHHas dyHKUMa paboTaeT He3aBMCMMO OT cpabaTbiBaHUsi aBapum no TanmayTy

coeguHeHnsa GSM.
_— Mpy BO3MOXHOM 3aBMCaHUWM MoAeMa npekpaTtuTca nocTtynneHne CMC c

MK3 KOMaHAaMu 1 Yyepes 3agaHHoe Bpemsi pene Kx BKIHUNTCS, ero H.3. KOHTaKTbl Ha 3
K2 CeKyHAbl Pa3OMKHYT UeMnb MUTaHWs MOAema, MOCMe Yero OH TEeOpPEeTU4EeCKu
[ ko3 nepesarpysmTcsa u BocctaHoBuT nepegadyy CMC. Ecnn 3T0ro He npousoLso, u
|__ K2.2 L CMC Bce-paBHO He NOCTYNatoT, Yepes 3aaHHOe BpeMS NPOU3OMAET oYepenHoe
E:] 1] K2.1 wf Modem | pymioueHUe pene 1 Tak 40 6ECKOHEYHOCTY UMM MEPEKIOYEHIS Ha PYUHHOM PEXUM.
YHusepcarsHoe Ecnn noctynuno CMC ¢ komaHgon, Tanmep BKOYeHWsa pene obHynsercs,
pere 2308 24 OTCYET BPEMEHM HAYMHAETCS 3aHOBO.

~220B

Takxke npv npreme coobLLeHns C KOMaHO0M BO3MOXHO BKITHOUYUTb MPOBEPKY BPEMEHW AOCTaBKM 9TOr0 COo0bLLeHus. U3-
3a BO3MOXHbIX COOEB MM OOMbLLOW 3arpy3ku CETU ornepaTopa COTOBOW CBSA3U, COOBLLIEHNE C KOMAHAOM YNPaBNeHNsa MOXeT
ObITb OOCTaBMEHO C OonblMM ono3gaHneM. YTobbl MCKMIOUNTL HEXenaTenbHbIA 3anyck/OCTaHOB ABUratens B TaKux
cnyyasx, npu obpaboTke npuHaTon komaHabl MK3 moxeT npoBepuTb BpeMs AocTaBku coobuieHus. Ecnn 3apepxka
JocTaBku coctaBuT Gornee 15 MWHYT, AaHHAsA KOMaHAA WUrHOPUMPYETCs U B OTBETHOM cooOLleHun ByaeT ykasaHo, 4To
NpOCPOYEHO BpeMsi AocTaBku komaHabl. [Mpu HacTpoiike MK3 obGpatute BHMMaHWe Ha KOPPEKTHOCTb YCTaHOBIIEHHOIO
BPEMEHMU C y4ETOM YaCOBOrO rnosica pervoHa.

Ecnu yctaHoBneH apyron pexum paboTel (Hanpumep, No Tanmepy), B OTBET HA SMS C KOMaHAoW ynpasneHus bynet
nocraHo coobLleHne, 4TO 3arnycK UM OCTaHOB HEBO3MOXKEH, Tak Kak pexum He SMS-ynpaBneHue.

Ecnu nepekntoyatens “Py4yHon/ABTOMAT” HaxoamUTCst B MOMNOXeHMN “Py4YHOIA”,B OTBET HA SMS C KOMaHAOoN ynpaBrneHus
OyaeT nocnaHo coobLeHne "PyyYHol pexxrm: kKomaHaa He BbinorniHeHa !”.

Mpy gaHHOM pexume pabdoTbl UTHOPUPYHOTCS CUTHanbl 4aTYMKOB YPOBHS M CUrHam BHELUHEro YNpaBreHUs, eCrv OH
3aeNCTBOBaH B YCTAHOBOYHOM MEHIHO. 23



KomaHnga ynpaBneHus cOCTOMT U3 CUMBOJA Hayana KomaHabl “>” 1 HENOCPEACTBEHHO TEKCTA KOMaHAbl Ha PYCCKOM
a3bike 3AMMABHbIMU 6yksamu.

Ecnu TekcT KomaHabl HanmcaH 6e3 yyeTa BEpXHEro perucrtpa unm B HEM HanucaH OpPYrov TEKCT, NpuaeT OTBETHOE
coobLeHre, YTO Takasi kKoMaHaa He nogaepxueaetcs. Ecnu He ByaeT cumBona komaHabl “>”, aaHHoe coobllieHue byaet
NPOUrHOPMPOBAHO.

[ocTynHble KOMaHabl ypaBneHus: >MNYCK - 3anyck asurarens,

>CTon - OCTaHOB ABUraTens,

>CBPOC - cbpoc BO3MOXHOW aBapuu,
>UHPO  -uHdpopmauus o paboTe cTaHuum,
>CYET - OTNpaBKa 3Ha4YeHWIN CHETHMKOB .

Komanpa “>MYCK”

Mocne nonyyeHus AaHHON komaHabl B TedeHue 0,5...1 cekyHabl NPOBEPSItOTCSA crieayroLLme napamMmeTpsi:

*  MOBbIWEHNE / MOHWKEHWE HANPSHKEHUSA CETU, NEPEKOC (a3 MO HAMPSHKEHWIO;

e 3amblkaHMe(yTeyka) Ha Kopryc OOMOTKM amnekTpogBuratens (ecrnv npoBepka  3adelCcTBOBaHa B
YCTaHOBOYHOM MeHto [I[Tapamempsi 3awyumsi]-->>[[Ipogepka 3aMbiKkaHUsI Ha Kopnyc]);

* cocTosiHMe BXoAa “BHellHAs aBapus” (€Cnv OH 3a4,eCTBOBaH B YCTAHOBOYHOM MeHIo [KoHguaypayusi]-
->> [Bx00 ‘BHewHsis1 agapusi’]);

e cocTosiHve Aartymka(-oB) “cyxoro” xoda (B 3aBUCMMOCTU OT 3a[jaHHOro 3HaYeHNsi B YCTAHOBOYHOM MEHHO
[KoHgpuzaypayus]-->>[[Ipoeepka dam4uka ‘cyxoz20’ xo0a]).

Ecnun Bce napameTpbl B HOPMe, pa3peLuaeTcs 3anyck aneKkTpoasuratens no BelbpaHHoN nonob3oBatenem cxeme (Cm. M.
2.5.1 BapuaHTbl BKIOYEHUSI HArpy3Ku).

Mpv npsamom mnu nNnaBHOM Nycke, BKMYaeTcs BbixogHoe pene K1, Bknovatowee koHtaktop nnmn YII, 3anyckaroLlee
anekTpoasuratens. [Mocne BknoveHus pene K1 B TeyeHune 1...90 cekyH (M3MeHHAETCs nonb3oBaTenieM B yCTaHOBOYHOM
meHto) MK3 nrHopumpyeT nyckoBble TOKM BO BpEMS pasroHa ABuratens.

Mpu 3anycke “3Be3na’-"TpeyronbHUK” 0gHOBpPEMEHHO BkrtovatoTest perne K1 u ogHo 13 yHuBepcanbHbix pene K2 ... K4,
3afaHHoe nornb3oBaTteneM. [Buratenb BkMYaeTca no cxeme “3se3fa”. 1o ucteyeHve MOMOBMHBLI 3aaHHOrO OTpeska
BpemeHn (Bpemsi GrnokupoBky nyckoBoro Toka) pene K2 ... K4 otknioyaetcs. [Buratenb MNepeknoyaeTcss Ha CXemy
“TpeyronbHuK”.

Mepen BKkMYEHUEM perne pa3faeTcs KpaTKOBPEMEHHbIN 3BYKOBOW CUrHan, npeaynpexgatoLlimin onepatopa O nycke
anektpoasuratens. Ha kHonke [[MYCK] 3aropaetcst curHanbHbIi CBETOAMOM, FOBOPSILLMIA O TOM, YTO ABUraTeslb BKITHOYEH.
Mocne oTcyeTa BpeMeHW GMOKMPOBKM NyckoBoro Toka, MK3 HenpepbiBHO BbIYMCASET 3HAYEHWUS TOKOB MO BCeM dhasam
aneKkTpoaBuUraTensi, KOTopble AOIMKHbI NexaTb B npegenax ycTtaBok MMHUMAarbHOrO 1 MakCMMarnbHOTO TOKOB, U BbIBOAUT
Ha UHAMKATOP UX 3HAYEHUS.

B cTpoke cTaTyca 6yneT BblBeAeHO coobLeHne o
O)KM,U'aHVWl KOMaHﬂlﬂ OTKINKOYEHUSd. OoXuaaHue KOMaHAbl OTKIKYeHUA U3 SMS

Mocne okoHYaHMs BpeMeHM BNOKMPOBKM MYCKOBOIO TOKa MONb30BaTErNo NnepeaaeTcs 0TBETHOE SmMS ¢ nHdopmaumern 0o
yCMELHOM 3anycKe ABuUraTensi.

B sms Takke ykasbiBaeTCs TEKyLLEe BpeMsi, AaTa v umsi npubopa.

Ecnu geuratens 6bin y>xe BKMOYEH, B OTBET NpUAET coobLieHune "Jeuzamens yxe 6bin 3anyuweH.”

Mpw He cOpoLueHHo aBapum ByaeT oTnpaBneHo coobuleHne: "3anyck Heao3moxxeH: Aeapusi I”

B npouecce paboTbl ABMraTens nocTOsiHHO BEAETCSl KOHTPOSlb TOKOB W HaMpshKeHW OBUratens u cetu, KoTopble
OOIMKHbI NexaTtb B npefenax ycTaBoK, 3afjlaHHbIX B YCTaHOBOYHOM MeHI0.[1py Bbixode 3Ha4YeHuin 3a JuanasoH yCTaBoK B
TeyeHue 3ajaHHOro BpeMEHU, NPOM30NAET aBapuiHOE OTKIOYEeHNe anekTpoasuratens. Ha nigukatope otobpasnTcs Kog,
crnyymBLLENCS OWIMOKM 1 BpeMS A0 creaytoLlero 3anycka apuratens. [llocne okoH4YaHWsi BDEMEHU BblAEPXKKM MOCIe OLnOKu,
MKS3 6yneT oxunaarts KomaHabl BKITHOYEHUSA ABUrATENS.

Takke B npouecce paboTbl MPOBEPSAETCA COCTOsIHME BXxoAa “BHellHsas aBapusa” n cocTosiHue aartyvka(-oB) “cyxoro”
X0[a, eCIv OHU 3aeNCTBOBaHbI.

KHonku [MMYCK] 1 [CTOIM] B aToM pexume 3abnokmpoBaHbl. OCTaHOBUTL ABUraTernb BO3MOXHO komaHaor “>CTOIM” no
SMS UNW NEPEKITIOYEHNEM CTAHLIMU HA PYYHOE YNpaBreHue.

Komanpga “>CTOM”

Mocne nonyyeHnss 4aHHOW KOMaHAbl NPOM30MAET OCTaHOB ABUraTensl, ecnv OH Obin BKMoYeH. Monb3oBaTtens NonyyYnTt
sms ¢ coobueHveM "[Jeuzamesib ocmaHo8JIeH” .
Mpu nonbiTke OCTaHOBa BbLIKIOYEHHOrO ABWUratens Oyaer oTnpaBneHo cooblleHune "[euzamenb yxe 6bin
ocmaHoeJsieH’.

Komanpga “>CBPOC”

Mocne nonyyexus ganHon komaHabl MK3 cOpocuT Tekyluyto aBapuio CTaHLUK, eCnv oHa npucyTcTeyeT. [onb3oBaTtenb
nony4mT sms ¢ cooblieHnem "Aegapusi copowenHa”. MNpu nonbiTke cbpoca HecyLlecTBytoLen aBapumn Byaet oTnpaeneHo
coobuieHne "AeapuliHbix cumyayul Hem".

Mpw HekoTOPbIX aBapusix (Hanpumep, 'HenpaBunbHoe YepegoBaHve a3’ unu 'BHeluHss aBapusi') cOpoc HeBO3MOXeH. B
oTBeTe Ha KoMmaHAay cobpoca byaeT ykasaHo, 4To cOpoC 3TON aBapumn HEBO3MOXEH.

Komanga “>UH®O”

Mpw nocTynneHn Tako kKoMaHAab! B Mo6oM pexnme paboTbl ByaeT oTnpaBneHo coobLueHue ¢ crieayowmnmM TEKCTOM:
"Uma npubopa”
Pexxum pabotbl (Py4Hor, ABTomar, Tanmep, Ces3b no RS-485, Pabota no SMS)
CocTosinue asuratens (BKIN./OTKIT)
"CocrosiHue npubopa”
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Hanpumep: Ecnu nepekntovatens “Py4yHoin/AsTomar” Gynet
“LIY OnmKc-001" B nonoxeHun "Py4yHoin™:

TAUMEP “LUY OHukc-001"
BKI. PYYHOU
“BKNIOYEH NO Tanmepy, octanochb 9.39 MuH." OTKnN

“oxxnaaHue HaxaTust kKHonku'MYCK™

“LLY OHukc-001"

ABTOMAT

OoTKn

ABapus! "lMoHuxkeHne ToKa”

Ecnun ecTb aBapus:

Komanpga “>CYET”

lMocne nomyyeHus OaHHOW KOMaHAbl Mnorfb3oBaTtento OyaeT nepedaHo sms C
3Ha4YeHNAMU cHeTHMKa pacxoaa Boabl, o6u.|.ero KoJin4yecTBa npousoLlealmnx sanyckos
ABuraTensi u ero Bpemsi HapaboTku.

"LLY OHukc-001"
3anyckoB: 122
MoTtouachbl: 78:16

Cuy. Boabl: 13568,8 m3

Hanpumep,
Bo3moxHble TekcTbl coobueHuin, nepegasaembie MK3 B oTBeT Ha
KOMaHAbl ynpasneHus (noMMmo coobuieHun o6 aBapusx):
“IBuratens ycnewHo 3anyLieH." “ABapus cbpowieHa."
"[Buratens yxe Obin 3anyLyeH." "ABapuNHbIX CUTyaLuii HeT."
"3anyck HeBo3moxeH: Asapus !” "Py4Hou pexuMm: KomaHaa He BbinonHeHa !”
"3anyck HeBO3MOXEH: pexunm He SMS." "Komanga He nogaepxmsaetcs."
"[lB/raTenb ocTaHOBMNEH." "CBpoc HEBO3MOXEH: pexum He SMS."
"[BuraTens y>xe Obin ocTaHoBMNEH." "C6poc aToi aBapnm HEBO3MOXeEH!"
"OcTaHOB HEBO3MOXEH: peXxum He SMS." "Npocpo4eHO BpeMS BbINONHEHNA KOMaHAabl."

WHuynanmnsauma n pabora mogema ¢ MK3 npoucxoant Ha ocHoBe AT-koMaHg. XOTS OHM YHMBEpCalbHbl AN
6onblunHcTBa GSM-MoaemoB, Npu Beibope Mogema crielyeT yTO4HUTL NoaaepKMBaeMble UM KOMaHAbI.

Cnucok AT-komMaHa, ucnonb3yemMble Npu padore:

"AT" lposepka nuHUU ces3u "AT+CMGF" ®opmam SMS - pdu

"ATZ" Cbpoc Hacmpoek mepmuHana "AT+CREG?" Peaucmpayus 6 cemu

"ATEQ" Omkrroyums 3xo "AT+CSPN?" Wms onepamopa

"AT+CGMI" Ums npouszeodumernsi "AT+CSQ" YpoeeHb cueHana

"AT+CGMM" Modernb modema "AT+CMGS" lNepedaya coobeHusi
"AT+CPIN?" Banpoc cocmosiHusi PIN-koda "AT+CMGR" UmeHue coobuweHull us namsmu
"AT+CPMS" Paboma c namsamseto SIM-kapmbi "AT+CMGD" YdaneHue coobuweHuli us namsmu

2.5.7 Ucnonb3oBaHue U HacTpoWKa 3aluT

B MK3 ucnonbayetca go 20 pa3nuyHbix BUOOB 3aLLMT, YaCTb KOTOPbIX HACTauBaeTCsl B YCTAHOBOYHOM MeHH. Hike
NPVBOAMWTCS KpaTKOE ONUCAHNE OCHOBHbIX 3aLLUT U MX HACTPOWKA.

a) 3awunThbl N0 HaNPsXKEHUIO

Llenb gaHHOM rpynnbl 3aliMT - OCTAHOBUTb pa60Ty NUCNOJTHUTEINTbHOIro MexaHu3mMa npu HeyaoBneTBOPUTENTbHOM
KayecTBe nuTatoLLen ceTu. BkntoyaeT B cebds: KOHTPOSb YepenoBaHus das, KOHTPOIb 06prBa OLHOW MM HECKOMBbKNX dhas n
BbIXOA 3HAYEHUI HaNPsXXeHUn d)as 3a YCTaHOBIEHHbIE Nonb3oBaTtesieM rpaHuLbl.

HenpaBunbHoe YepegoBaHue unum o6pbIB 0g4HOM (UNU HECKONbKMX) has.

lMpoBepsieTca nocne nogayun nutaHus. B cnyyae HenpaBunbHOro YepeaoBaHus a3 Unm NOHMXEHHOO HaNpPsKeHUS Ha
OOHOM UNn Heckonbkux dasax(merblue 50 B) paboTta aBuratens 6rnokmpyeTcsi 40 YCTPaHEHMUS HEMCNPaBHOCTM. [1OCTOSIHHO
aKTMBHO U He TpebyeT HaCTPONKU.

[MoBbllWeHWe NN NOHMXXeHNe HanpsiXkeHUA HUXXe 3a1laHHOro, NepeKoc a3 No HanpPsXKeHuUto.

I'IpoaepﬂeTCH nepea BKIOYEeHUeEM asuratena n BoO BpemMsa ero paGOTbI. B cny4yae Bbixoaa 3Ha4YeHun Hanps>XeHna mn3
3aaHHOrNo nofb3oBarernemM guana3oHa Wi npu npesbllleHUn 3Ha4YeHUA nepekoca B BOJibTaxX, ABUraTeslb aBapvu7|Ho
OTKNtoyaeTcs. 3HavyeHus yCTaBOK 3a4alTCA B yCTAHOBOYHOM MEHIO.

YcTaHOBOYHOE MEHIO

Ba3soBble napameTpbl > Mo YCTvaHOBKe 3HA4YeHUn MakCcumMmarnbHOro U MUHUMArbHOIO
KoHdburypauus > HanpshKeHUn pekomMeHayeTcs He BbIxoauTb 3a rpanHuubl +10...-15%
HacTpoiika Bxofos 1-8 R OT HOMUHanNbHOro 3Ha4YeHns 230 B.

MapameTpbl 3alUThbI NS

HacTpolika cesian MakcumanbHoe HanpskeHue, B “

Bpows: n gara Mpwn 3ap,:3HV|V| HyneBoro 3HaveHus B nyHkTe “llepekoc das no
C6poc napameTpos FE—————— HanpsKeHWH”, 3aLLmTa OT nepekoca OyaeT OTKIHoYEeHa.

Mpw 3anycke gBuratens B Te4eHne BpemMeHu OrioKMpOBKM MyCKOBOTO TOKa 3anycKkaeTcs crneyunansHas nposepka oopbia
¢a3. Ecnn npu nycke HanpsbkeHWe OOHOW MMM HeCcKonbkMx a3 ctaHoBuTcs Huke 50B, To MK3 B TeueHne 2-x cekyHn
aBapuINHO OTKIOYaEeT ABuraTenb, He JOXUAAACh UCTEYEHUS CTaHgapTHbIX 15 cekyHa. OTo caenaHo Ans npeaoTBpalleHus
BbIXOZ]a 13 CTPOS1 OCTaBLUMXCS NOAKIHYEHHBbIMU 0OMOTOK ABuratensi. [Npu obpbiBe hasbl TOK HA OCTarnbHbIX 0OMOTKax pe3ko
MOBLILLIAETCH U MOXET UX NOBPEAUTL 10 MOMEHTa cpabaTbiBaHUSA 3aLLMUThl MO TOKY, KOTopasi 3arpybneHa npu nycke.
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6) 3awuTbl NO TOKY

Llenb faHHoM rpynnbl 3aLlmT - OCTAaHOBUTb PaboTy UCMOMHUTENBHOMO MEeXaHW3ma npu KPUTUYECKOM M3MEHEHUN ToKa
Harpysku unm npu 3HadmtensHom gucbanaHce (nepekoce) TokoB has. BknovaeT B ceba: KOHTPOnb NOTpebnaemoro Toka,
nepekoc no TOKy. ABapuUMHOE OTKIIOYEHME HArpy3ku NPOUCXOAMUT B Criyvae BbIXOA4A 3HAYEHUWM TOKOB 3@ YCTAHOBMEHHbIE
nonb3oBaTenem rpaHuLbl.

MoBbIWeHMe NN NOHWXeHUE ToKa HUXe 3alaHHOro, NnepeKoc a3 no ToKy.

lMpoBepseTcsa nocne 3anycka asuratend 1 Bblxoga ero Ha pa60qvn7| pexunM Yyepes 3agaHHoe norb3oBaTenem Bpemsi. B
Te4yeHne 3Toro BpemMmeHun (BpeMﬂ 6ﬂOKMpOBKM MyCKOBOro TOKa) 3auTa no MakCMMaribHOMY TOKY 1 NepeKocy a3 oTKMYeHa
13-3a 6onbLInX NYCKOBbIX TOKOB, KOTOPbl€ MOr'yT NPUBECTU K JTOXXHOMY Cpa6aTbIBaHMPO 3amThbl. [locrne okoHYaHus pasroHa
asuratenad 3t 3alnTbl HA4YNHAKT (*)yHKLI,VIOHVIpOBaTb.

B cnyyae Bbixoga 3Ha4YeHuin ToKa 13 3a4aHHOro nonb3oBaTenemM guanasoHa unm npy NpeBbILLEHM 3Ha4YeHWs Nepekoca
B NpOLeHTax, ABUraterib aBapunHO OTKITYAETCS. 3HaveHuns YCTaBOK TOKOB 1 nNepeKoca 3aaarTcd B yCTAHOBOYHOM MEHHO.

Bpewms 6]'IOKVIpOBKVI NYyCKOBOIO TOKa (BDEMH 3anycka ,D,BI/IFaTeJ'IFI) 3ajaeTca
MHOMBUOYyanbHO ONA KaXgoro MexaHu3ma. [Ons ogHux gsuratenen atoT

YCTaHOBOYHOE MEHIO

R D nHTepBan coctasnseT 1...2 ceKyHAbl, A4NA APYTNX, HANPUMep, BbITSXHbIX
Koncurypauus > BEHTUNATOPOB, OH MOXET AocTuratb 30 CeKyH/ v AonbLue.
HacTpoiika Bxon08 1-8 > Mpn wmcnonb3oBaHuM ycTponcTB nnaeHoro nycka (YY) 3HayeHue
BpemeHu 3anycka B YIMIM n MK3 cnegyet 3agaBaTh OAMHAKOBLIM AMS
:::LF::K:;E MarcumansHii Tok, A VCKIMIOYEHMSA NOXHOIo cpabaTbiBaHWA 3aLLMTbI.
Copoc napamd Ecnu npu 3anycke TOK Kakon-nu6o ¢pa3bl nagaeT Huxke
Mepexoc no Toky, % — MUHUManbHoro (o6pbiB pasbl), To MK3 B TeuyeHue 4.5 cekyHp
Bpew GnoiupoBiu1 nyckosoro Tora, ¢ aBapuMHO OTKNYaeT ABUratenb, He AOOXWAAsACb WUCTeYeHUS

3agaHHOro BpemeHu cpa6aTb|BaHm|.

Ecnu HacTpolika TokoB He Obina npousseneHa B Mactepe GbICTPOI HACTPOVKK, YCTaHOBUTE MX BPYYHYH0. HaxxaB KHOMKy
[MYCK] BkntounTe gBuratens U AOXKANTECH OKOHYaHWS BpEMEHW €ro pa3roHa.

[MpoBepbTe HanpaBneHve BpalleHns Bana Hacoca (asuratens). [Npu obpatHom
BPaLLEHWN BbIKMIOYMTE NUTAHUE UM U3MEHWUTE MOCIEeOoBaTeNbHOCTb MOAKMIOYEHMS
MPOBOAOB ABUraTens K KOHTaKTopy.

Otperynupynte paboyve napaMeTpbl Hacoca 3anopHOW apmaTypol Ans ero

I &3 ¥l & MH 04 anp 23:14

HopMarnbHOW paboTbl M 3aNnOMHWUTE OTOOpakaemoe 3HadYeHwe cpefHero Toka B v
/Q .
OKkHe<2.[llapameTpbI>. -~
CpepaHuii Tok YcTaHoBReHHbIN Auanasox
Haxas kHonky [CTOIM], BbIkNtounTE ABUrATENMD. no 3-m cpasam 3aUMTLI 10 Toky

3aiguTe B yCTaHOBOYHOE MEHIO M YCTaHOBUTE 3HavYeHne napametpa “MakcumanbHbii Tok” Ha 10...15% Gonblue cpegHero
3HayeHwus1, KoTopoe Bbl 3anomMHmnK, a 3HadeHune napameTpa “MuHnmManbHbin ToK” Ha 10...15% MeHbLue. 3T1o ByayT rpaHuLbl
cpabaTbiBaHMS 3aLLMTbI NPU NEeperpysKe NNn Hegorpyske AsuraTtens.

WNcnonbays sawmTty “MuHuManbHbl Tok”(Hegorpy3aka), BO3MOXHO OTCreauTb paboTy Hacoca “BCyxyto”, korga pabo4mnii Tok
anekTpoABuUratenst nagaetr A0 Toka XOMOCTOro Xofda. OTO OCOOEHHO akTyanbHO B CryyasiX, Korga HEeBO3MOXHO
3a[encTBOBaTb AaTuuK “Cyxoro” xoaa.

Tak kak 3aBofickue ycTaBku TOkoB 3awmt MK3 MoryT He coBnazaTh C pearibHbIM TOKOM MCMOMNb3YeMOro 3fiekTpoaBuraTens,
TO npu paboTe BO3MOXHO cpabaTbiBaHMe 3awmTbl Mo TOKy 4vepe3 5...60 cekyHn nocne pasroHa. Ecnu Bpemenun go
cpabaTbiBaHWs 3alMThl HE XBaTaeT ANs BblBOAA HAacoca Ha pabounii pexmnm, To HeoOXoAMMO 3aiTN B yCTaHOBOYHOE MEHHO
MK3 n 3apgatb 3HaueHnst « MUHUManbHbLIA TOK» - HYNeBoe, a «MakcrMMarnbHbIN TOK» - 3aBeA0OMO OorblLUe, YeM CPEAHUI TOK,
KOTOPbIV ObIN OTOGPaxXeH Ha MHAMKaTOpe NPy Py4YHOM 3anycke. Bo3MOoXHO Takke Npon3BecTn Nogpsa HECKOMbKO 3anyCcKoB
ABuvratens Ans ero BbiBoga Ha pabounii pexvm.

3HadeHune nepekoca das no Toky 3agaetcs B ananasoHe 0...40%. HyneBoe 3HauyeHVe OTKINI0YaEeT 3Ty 3aLLuTy.

B) BnokupoBka paboTbl Npy YacTo BO3HMKAOLNX aBapUAX

B psge cnyyaeB HeOOXOAMMO aBapuMMHO OCTAHOBUTb MEXaHU3M W MpeaoTBpaTUTh ero AanbHelLee BKIoYeHVEe npu,
Hanpumep, NoapsiA BO3HUKAKOLLE aBapumn no neperpyske.

3apganite B ycTaHOBOYHOM MeHw [[Tapamempbl 3awyumbi]-->[brnokupoeka nocsie agapul] 3HadeHve “fa’ n B
cnepytowem napavetpe [Konudyecmeo asapuli Onsi 6510Kupoeku] yCTaHOBUTE KOMMYECTBO BO3HMKAIOLLMX aBapuii B
TeyeHue Yaca, Hanpumep 3. Tenepb, Npy NOBbILLEHMM paboyero Toka ABuUratensi Bbille ycTaBky “MakcumarnbHbIin ToK” Tpy
pa3a B TeyeHue yaca, MK3 aBapuiiHO OTKNIOYNT ABUraTenb 1 3abnoknpyeT ero AanbHenLlee BKIMYEHWE 40 BMeLLaTenscTBea
none3oBatens. [1py BbIKIMHOYEHUN MUTAHKSA U NEPEKITIOYEHNN HA PyYHOE ynpaBrneHne AaHHasa asapus OyaeT copolueHa.

Takke paHHas 3awmuta Heobxoguma npu pabote 6e3 partyuvka “cyxoro” xoma. Ecnu, Hanpumep, B CKBaXuHe
3akoH4unack Boga, MK3 otcnegut a1o no cpabaTbiBaHMIo 3awuUThl MO MMHUManbHOMY TOKY (Hegorpy3ka asuratens). lNocne
OKOHYaHWs1 BPEMEHU BblAepXKkM nocne aBapun MK3 GygeT npegnpuvHMMaTh NOCTOSIHHBIE MOMbBITKA 3anycka ABUraTtensi.
Ecnwu Bogpl HET AnuTenbHoOe Bpems, Hacoc ByaeT 3anyckatbes “BCyxyto” n yepes 20...25 cekyHO aBapuiiHO OTKIYaThCS,
YTO NPMBEAET K ero 6bICTPOMY OTKA3Y.

[Mpy onuTensHOM NPOCTOE HAacOCOB BCTPEYalTCs Clyvau MX 3aBO3QyLUMBaHUS M3-3a, Hanpumep, HerepMeTuyHOCTU
YMMOTHEHUI UMW BPEMEHHOro MNponagaHWs BoAbl B MuTawmllen maructpanu. Ecnu Hacoc He camoBcachiBarLLWiA,
Heobxoaumo GrnokmpoBaTb ero paboTy B TakuMx cuTyaumsix. YcTaHoBneHHble B MK3 napameTpbl GnoKMpoBKM MCKnoyaT
BbIXOZ, Hacoca u3 ctposi. Npu 3aBo3gyLuMBaHUM cpaboTaeT 3awmuta No MUHUMANbHOMY TOKY W, MPU €e BO3HUKHOBEHUU
nonpsig 6onee, Hanprmep, 3-x pas B 4ac, paboTta Hacoca 6yaeT 3abnokmpoBaHa o BMeLLaTeNbCTBA Nornb3oBaTerns.

BrnokvnpoBka BbINONMHAETCA ANsi aBapuii:

*  MOBbILIEHNE/NMOHWKEHNE HANPSKEHUS, NepPEKOC a3 No HaNPSKEHUIO;

*  MOBbILIEHNE/NMOHWKEHNE TOKa, Nepekoc has no Toky;

*  MOHMXeHWe KoapdrLMEHTA MOLLHOCTM COS(Q) (CHUKEHUE aKTUBHOW MOLLHOCTW);

e 3amblkaHue(yTe4ka) Ha Koprnyc 06MOTOK aneKTpoaBuraTens;

- cpabaTbiBaHMe AaTymka “cyxoro” xoaa. 26



r) KOHTponb AUCKPETHLIX U aHANIOroBbIX A4AaTYUKOB YPOBHSA

B cBsi3n ¢ TeM, YTO MCMPaBHOCTb Lienen AMCKPETHbIX AATYMKOB YPOBHSI NPOBEPUTbL 3aTpyaHMTenbHO, B MK3 BBeaeHa
nornyeckasi NpoBepKa COCTOSAHUSA AaTYMKOB BEPXHETO U HMXKHETO YPOBHEN.

B npouecce Hanvea nnu cnvea U3MEHEHNE YPOBHS XXMOKOCTM B EMKOCTU MPUBOAMT K NocrneaoBaTernibHoMy cpabaTtbiBaHNIO
[aTYMKOB HWDKHEro W BEPXHEro ypoBHeW. TuUn KOHTaKTOB AaTyuMKoB (H.0. UNW H.3.) 3agaeTcs B paspene [Hacmpolka
exo0doe 1-8] yctaHoBOYHOro MeHto MK3 st kaxaoro gatyvka MHAMBUAYyarnbHo.

Hanpumep, ans OKM ncnonHeHus V (HUXKHWUIA - H.3., BEPXHUI - H.0.) NOCNEeA0BaTENbHOCTb cpabaThiBaHWs Takas:

- PV OTCYTCTBUU @BMEHWSA: KOHTAKT H.Y. 3aMKHYT, KOHTaKT B.Y. PA30MKHYT;

- AaBMNEHE BbILLE HUXKHEWN YCTaBKM:- KOHTAKT H.Y. PA30MKHYT, KOHTaKT B.y. PA30OMKHYT;

- AaBMNeHeE BbILLE BEPXHEN YCTABKU:- KOHTAKT H.y. PA30MKHYT, KOHTaKT B.Y. 3aMKHYT.
JTro6oe apyroe cocTosiHMe KOHTaKTOB(Hanpumep, oba 3aMKkHyTbl) n3nyeckn HeBo3MOXkHO Ans AKM-V n MK3 sabnokupyet
paboTy ABUraTens Ao yCTpaHeHWs 3TON HEMCMPAaBHOCTH.

MpuyunH Takon aBapun MOXeT ObITb HECKOMBLKO: HEMpaBuUIlbHast YCTAHOBKA TUMa KOHTaKTOB B yCTAHOBOYHOM MeHi0 MK3,
HencnpaBHOCTb CaMoro Aarymka(-oB) nnm uanyeckoe NoBpexaeHne Lenu gatynka (BHelWHne CoeanHeHns oT AaTymka K
MK3 vinu BHyTpeHHue uenv MK3).

[Ins aHanoroBbIX AaTYMKOB YPOBHHA UMW AABMEHUS C YHUOULMPOBAHHBIM TOKOBbIM Bbixogom 0...20 unu 4...20 mA
NOCTOSIHHO MPOBEPSIETCA NPOBEPKa MaKCUMarbHOro Toka B Leny AaTynka, KOTOpbIA He JOMmKeH npesbiwatb 25 MA. Mpu
npesblleHnn 3HadeHusa 25 MA copmupyetcs curHan “Kopotkoe 3ambikanve”. [Ong gatumkoB ¢ BbixogoMm  4...20 mMA
NPOBEPSIETCA TaKKE MUHMMAaIbHbLIN Tok B Lenu. Mpu Toke Huxe 3.5 MA dopmupyetcsa curHan “Ob6pbiB gatyvka”. Ons
AatyukoB ¢ Beixogom 0...20 MA npoBepuUTb TOK 06pbiBa HEBO3MOXHO, MO3TOMY UX UCMOMNb30BaTb HE PEKOMEHAYETCS.

ABapuiHOe OTKMYeHWEe ABUraTens Npy HENCNPaBHOCTAX AAaTYMKOB MPOMCXOAUT TOMbKO B aBTOMATUYECKNX pexnmMax, npu
PY4HOM yNpaBneHnr COCTOSIHWE AaTYNKOB YPOBHS(AaBMEHWS ) UTHOPUPYETCS.

A) 3awmra ot “cyxoro” xopa

CyLuecTByeT psf 3alMT OT CyxOro Xofa: Mo AaBfeHuo B MarmcTpanu, no ToKy notpebneHuns gsuratens Hacoca, no
KO3 DULMEHTY MOLLHOCTM COS((P) ABUrATENS, MO AaTUYMKY HANMYUS BOAbI, MO AaTYMKY NPOTOKA.

1. MMpucymcmeue daesneHusi. B ocHOBHOM onpegensieTcs ¢ NoMoLLbio pene aaeneHns. OHO CRYXUT Afs TOro, YToobl
OTK/IOYNTb MUTaHWEe Hacoca, ecrnn BoAda, Hanpumep, B CKBaXKMHe, 3aKOHYMTCS. B Takom criyyae npoucxoauTt peskoe
nageHve AaBneHns, pene Cyxoro Xxoda OTKIYaeTCs U AaeT CUrHan Ha yCTPOMCTBO YNpaBneHus U HenocpeacTBEHHO
oTkntoyaeT Hacoc. CocTosHMe pene AaBneHus NpoBepseTcs nocne 3anycka Asuratens. Pene MoxeT ObITb yCTaHOBMEHO Kak
B HanopHOW MarucTpanu, Tak v BO BCaCbIBaKOLLEN.

2. HenocpedcmeeHHbIlU kKoHmMakm ¢ eodol. [py TakoM cnocobe UCronb3yoT NOMaBKOBbIE, ANEKTPOAHbIE, EMKOCTHbIE
nnpoyve Aatyvku. Mpu CHKEHNM YPOBHS BOAbI HYbKE AOMYCTUMOrO, KOHTaKT Aatyuka cpabotaet v gact curdan MK3 ans
aBapuHON OCTaHOBKM. [locrne BOCCTAHOBNEHUS HOPMarnbHOIO YPOBHS BOAbl paboTa Hacoca aBTOMAaTU4ECKM
BO306HOBSIETCS.

3. Tok nompeb6neHus. [pu OTCYTCTBUM BOAbLI paboumnii TOK 3NeKTPoABMraTens Hacoca NagaeT C HOMUHAMbHOIO 3Ha4YEHNS
[0 Toka xorioctoro xoga. MK3 oTcnexvBaeT CH/XeHWe Toka 1 aBapuUMHO OTKYaeT Asuratens. B yctaHoBovYHOM MeHio MK3
HeobXxoAMMOo NpaBubHO 3aaaTth napameTp “MuHMManbHbIA TOK”.

4. AkmueHasi MowHocmb. [lpy OTCYTCTBUM BOAbI MPOVCXOOWUT 3HAYUTENbHOE NadeHWe akTVBHOW MOLLHOCTY
anekTpoasuratens Hacoca. MK3 oTtcnexvBaeT noHwkeHne koadduumeHTa MOLLHOCTWM ABuratens cos(@), KOTopbin
HanpsiMyto CBA3aH C akTUBHON MOLLHOCTBIO U aBapuiHO OTKMoYaeT asuratens. B yctaHoBovYHOM MeHio MK3 Heobxoammo
npaBunbHO 3agatb napameTp “MuHumMansHoe 3HavYeHne Ko durLUMeHTa MOLLHOCTM cos(P)”.

5. lam4uk npomoka. [Npv cnonb30BaHWM TAaKoro AaT4mka ABMXKYLLascs BOAa A4aBUT Ha crieLmarnbHYyo onaTtky 1 nonatka
YINIOBOW CUMOW MEHSIET MOMNOXKEHNS CBOMX BbIXOAHbIX KOHTAKTOB. OTOT MPUHLIMIN OCHOBaH Ha onpeaerieHne pacxofa BoAbl B
TpybonpoBoge. Ecnun pacxoga HeT, KOHTaKT pa3mblkaeTcs u gaet curHan MK3 gns aBapumHOW OCTaHOBKM Hacoca.
CocTosiH1e AaTurKa NpoToKa NPOBEPSAETCA Nocre 3anycka ABuraTens.

MoppobHee 06 NCNONb30BaHUN ANCKPETHLIX AATYMKOB cM. B Pasaene 2.9.1 “[aTynkm ypoBHs”.

e) 3awuTa oT 3aKNIMHMBaHUA

PaboTa HekoToporo o6opynoBaHUs, HaNPUMEP, NOrPYKHbIX APEHAXKHBIX HACOCOB, MOXET HAPYLLUUTBLCH U3-3a 3aunnBaHns
pabounx yacTten npu gnutensHoM npoctoe. CToYHblE BOAbI coaepxaT GonbLIOe KONMMYEeCTBO Lunama, KoTopbli, oceqas,
MOXeT 3abuTb pabouyme yacTu Hacoca M NPUBECTU K €ro 3akMMHUBAHWUIO MPU MOMbITKE Nycka. OTO MOXET MPUBECTM K
Ccepbe3HbIM aBapusiM, HanpuMep, K 3aTOMNNEHWH0 MOMELLEHNS.

[ns ncknioyveHus Takmx cnyyvaes B MK3 npegycmoTpeHa dhyHKLMS NEpUOANYECKOTO KPaTKOBPEMEHHOTO 3arycka C Lienbio
NpoBepHYTb paboyme YacTu Hacoca U N36aBUTLCS OT BO3MOXHOTO LUama.

YCTaHOBOYHOE MEHI0

B YCTaHOBOYHOM M€EHI0 NoNb3oBaTtesb 3agaeT BpeMd NpoCToA ABuUratens B
Yacax 1 BpemMd B CeKyHOax, Ha KOTopoe 6y,u,eT 3anyuleH asuratenb.

BasoBble napameTpsbl
KoHdurypauus
HacTpoiika Bxoaos 1-8

TNapameTphbl 3aLyTbl

Hacrpovika cesan Bpems Bbigepxkn nocne BH. aBapum 3aLU,V|Ta OT 3aK/IMHVBaHWA
Bpewms 1 para BnokupoBka nocne neperpysku III
C6poc napameTtpos ®-uns gartumka asap. ypOBH ~

MpocTon, Bpewms Bkr.

Mocne o4yepenHoro 3anycka asuratens MK3 HaumHaeT oTcyeT BpeMeHu ero npoctos. [pu NnpeBbILLEeHNN BPEMEHN MPOCTOSA
Bblwe 3agaHHoro, MK3 kpaTtkoBpeMeHHo (Ha BpeMmsi oT 1 Ao 30 cekyHA) 3anyckaeT ABuUraTerb.
Mo okoHYaHMK Nycka Ha4YMHAETCS HOBbIV OTCHET BpeMeHW. Mpy 3ToM nycke NPUHYANTENBHO OTKITHYEHb! 3aLLMThl MO TOKY U
HanpshXeHWto, MO3TOMY PEKOMEHAYyeTCs yCTaHaBnMBaTb MUHUMAnbHO AOMYyCTMMOe Bpems paboTbl AMS UCKIHYEHUS
NOBPEXAEHUS ABUraTens Unm UCNONHNTENbLHOMO MEXaHN3Ma.

Mpy nNepeknoYeHnn Ha PyYHOW PexuM 3almTa OT 3akfMHMBaHWA OTKIYaeTcs, nocne Bo3BpaTta B aBTOMAaTUYeCcKui

pexmm BO30OHOBMAETCH, OTCHET BPEMEHM MPOCTOSA HAYMHAETCH C 9TOr0 MOMEHTA.

Bpems nocnepgHero 3anycka XxpaHUTCS B 9HEProHe3aBUCMMOWN NaMaTy 1 He cbpacbiBaeTCs NPy BbIKMOYEHUN NMUTaHKS.
Ecnu B npouecce oxuaanusa nutaHne MK3 6b1no BbIKNIOYEHO Ha BpeMs, NpeBblLllatoLlee 3agaHHoe BpeMs NpocTos, TO Npu
cneaytouen nogaye nutaHmsa MK3 aBTomaTtnyeckn KpaTkOBPEMEHHO 3anyCTUT ABUraTerb.
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[MapameTtpbl 1 cTatyc OaHHOWN 3alunThbl

oTobpaxatoTcs B akpaHe <1. CocTosiHme>.
YcTaHoBKa HYMNeBOro BpeMeHW MpocTos P ——
OTKJ-I '_Oqae-l- STy 3aU.|,V|Ty B aBTOMaTU4eCKOM pexume:
Muzarowsuti 3Ha4yok [0 NPUHYANTENBLHOTO 3anycka
asmomamuyecKo20 3arnycKa octanoct 11 4ac. 57 MuH. "

) 3awmTa oT YacTbIX BKIIHOYEHUWN

[ns psga mexaHW3moB, HanpyuMep, MOLLIHBIX MOrPYXXHbIX HACOCOB, AENCTBYET OrpaHMYeHne Nno KOnM4ecTBY BKITHOYEHWUN.
OO6bIYHO yKa3blBaeTCA MaKkCMMarbHOE KOMMYECTBO BKMOYEHWW B 4ac. [lpeBbllleHMe 4acToTbl MYCKOB MPUBOAWT K
npexneBpeMeHHOMY BbIXOAy 060pya0BaHNs N3 CTPOS.

B MK3 BO3MOXHO YCTAHOBUTb OrpaHWYEHWE KOnM4ecTBa BKIOYEHW B Yac B YCTAHOBOYHOM MeHto [[Mapamempsbi
3awumsli]-->[Konuyecmeo nyckoe e 4ac]. pu ycTaHOBKE HEHYNEBOro 3Ha4YeHust B AaHHOM nyHkte MK3 6ynet
OorpaHM4MBaTh YacTOTY BKIOYEHUIA 40 3TOro 3Ha4YeHus. [pn NpeBbILLIEHI KONMYECTBa NYCKOB 3a TEKYLLMIA Yac BKMOYeHVe
Asuratenst brioknpyeTcs 40 NCTEYEHMS TeKyLLero yaca.

Mpv Hynesom 3HayeHnn napameTtpa [Kosuyecmeo nyckoe & yac] v Npu py4yHOM pexume paboTbl 3almTa OT YacTbIX
BKJTIOYEHWI OTKIIOYEeHa.

KonnuyecTtBo NycKoB 3a TeKyLLMI Yac oTobpaxkaeTcs B 3kpaHe <1. CocTosiHme>.

3) KoHTponb 3amblkaHUA(yTe4ku) Ha KOpnyc 0GMOTOK 3neKTpoaBuUraTens

L1 L2 L3 MpuHUMN KOHTpONSA: BbINPSIMIEHHOE ceTeBoe HanpshkeHue dasbl A(L1) yepes
| TOKOOTPaHWUYMTENBbHYIO Y U3MEPUTENBHYIO LieNb NOAAeTCs Ha BbIXOAHYH knemmy ‘U’
KM JAEACY) KOHTakTopa. [1py BbLIKIIOYEHHOM KOHTAKTope 3Ta Lefb CBsi3aHa CO BCEMM
T MR8 | o6moTkamu asuratens. Mpu BOSHUKHOBEHUM CUITLHOWN YTEUKM (CONPOTUBIEHME Lieni
vwepr | <20 kOm) 3anyck aAsuraTens brokupyeTcs.

i B MpoBepsieTcst nepen BkNtoveHWeM Apuratens. [ocne BkIYeHUs ABuUratens ee
l acaput nokasaHus UrHopupytotcs. MoakroyeHre Luenu K apyroin knemMme koHtaktopa HE

DAV SRTT OONYCKAETCH - npu BKIIOYEHUM KOHTaKTOpa Lienb 6yaeTt nospexaeHa !
U 7 mA max Mo ymomnyaHuto, KOHTPOMb 3aMblkaHUsi OTKMOYeH. [ns ee wncnonb3oBaHWS

HeobXxoguMO B YCTAHOBOYHOM MeHw [[Mapamempsbi 3awjumsbi]-->[KoHmposnb
3ambIKaHUsi Ha kopnyc] BbibpaTb 3Ha4eHue “[a”.

Mpu nogknYeHnm K BbIXoAHbIM krnemmam YT Bo3aMoXHO noxHoe cpabaTtbiBaHue
asapwuu YTI “TMoBpexaeHune cunoBbIX kntoden”. B aTtom cnyyae He nopkntovante
= NPOBOZA, KOHTPOMS YTEYKM UM ucnonbaynte nocne YN koHTakTop.

R yreukn

1) KOHTponb akTMBHOW MOLLHOCTY ABUraTesis no 3Ha4yeHuto koadpcpuumeHTa cos(p)

OOHMM U3 OCHOBHBIX MapaMeTpoB paboTbl ACUHXPOHHOMO 3SMEKTPOABUraTens sIBNSIETCH €ro MOLUHOCTb, Mpu4emM
MOLLHOCTb aKTMBHAas, HanpsMylo 3aBuCsLlas OT Harpyskum Ha Bany. [ng kaxgoro Tuna anekTpoaBuraTtens Ha ero
MapKMPOBOYHONM Tabnuuke ykasblBAaeTCsl NnornesHasi MexaHmyeckasi MowHocTb B kBT, KM n koachduumeHT MoLHOCTU
cos(p). Ob6opynoBaHue, napameTpbl KOTOPOro Onu3ky K 3TUM TabnMuHbIM 3HaYeHusM, paboTaeT MakcuMarbHO
3a(pdeKTUBHO 1 HagexHo. C Te4eHMeEM BpEMEHN BO3MOXEH U3HOC pabo4mx YacTen MexaHnama, HanpuMmep, U3Hoc pabo4mx
NonaToK Hacoca, BbI3bIBAOLWWIA, HaMpUMep, CHWXKEHMEe NpOoM3BOAUTENBHOCTU uW/unn Hamopa Hacoca. [lapaet
NPOU3BOAMTENBHOCTb Hacoca 1 MOSABMASIOTCA AOMNONMHUTENbHbIE (DMHAHCOBBLIE 3aTpaThl OT ero HeaddeKTMBHOW paboThbl.
OnepaTnMBHO OTCrnexvBaTb U3MEHEHMEe MapaMeTpoB pacxofa M Hamopa Hacoca Hepedko npobnematuyHo, MpoBepka
notpebnsemMoro Toka He Bcerga [aeT pesynbral, NO3TOMYy KOHTPOSb KO3hduUMEHTaA MOLLHOCTU CcOs(¢) ABnseTcs
MakcMmanbHO 06bekTBHbIM. Cos(@) nameHsetca B gnanasoHe ot 0.00 go 1.00, yem Bbiwe 3HaveHne, Tem adpeKkTmBHEe
paboTtaet ob6opynoBaHue. [pun OTCYTCTBMM Harpy3ku cos(¢) peako npesbiaet 3HadveHne 0.20.

Y nonb3oBaTens NosSABASIETCS BO3MOXHOCTb KOHTPONMpoBaTh 3PdeKTUBHYO paboTy Hacoca HaunHasi C MOMEeHTa BBOAA
€ro B 3KCMNyaTaumio. YMeHbLUEHNE Harpy3ku Ha Bany 3nekTpoaBuraTenst OCTaHOBUT paboTy UCMONMHUTENBHOIO MeXaHu3Ma
1 yBEAOMUT NOMb30BaTessi 0 NpobnemMax paboTbl 060pyA0BaHUS eLLEe HA PAHHUX CTagUSIX.

KoHTponb MOLWHOCTY Takke MakcumarbHO adpdeKTMBEH ANA OTCNEeXuBaHUA “cyxoro” xoda Hacoca 0e3 aaTymkos
ypoBHS. [py OTCYTCTBUM BOAbI MPOUCXOAMUT 3HAYMTENBHOE NajleHne akTMBHOM MOLLIHOCTY anekTpoaBuratens Hacoca. MK3
OTCNEeXnBaeT MNOHWKEHWE COS(P) M aBapuNHO OTKMOYaEeT ABuraTerns.

3HadeHune koahpuLmMeHTa MOLLHOCTY 3a4aETCs B YCTAaHOBOYHOM MeHI0 [[Tapamempsbi 3auwumsi]-->[MuHuManbHoe
3HayeHue cos(@)]. MNpv ycTaHOBKE HEHYNEBOrO 3HaYEHWS B AaHHOM NMYHKTE 1 MPU MOHMKEHNN COS(() ABUraTENs HXXE 3TOr0
3HaYeHusi NPOM30aET aBapuiiHOE OTKIoYeHe 06opyaoBaHua. Hynesoe 3HaueHme OTKITIYAET 3Ty 3aLLMUTY.

K) KOHTponb BHELWHUX aBapUMHbIX CUTyaLUn

B coctaBe cuctembl ynpaBneHusi Ha 6ase MK3 MoOxeT Haxogutcs psif BHELUHWX KOHTPONbHO-U3MEPUTENbHbIX
npubopos(KWIM), BeigatoLwmx curHan aBapum nNpu u3MeHeHun kakoro-nmbo napametpa. PeneriHbii H.O. KOHTaKkT aBapuu
O[HOrO UMM HECKOMNbKNX NPMOOPOB NapansnenbHOo NoAkntoyaeTcs k ceobogHoMy anckpeTHoMy Bxogy MK3, HacTpoeHHoMY
Kak “BHelwHsis aBapus”. lMpu cpabaTtbiBaHuM curHanbHoro(-bix) pene BHewHero npubopa KWUIM, MK3 octaHaBnuBaet
ABuratenb 0 CHATUS CUrHana aBapuvm.

MoppobHee -cm.n.2.10.1 PaboTa ¢ BHELLUHMMUW KOHTPOMbHO-M3MEPUTENBbHBIMU MpUbopamu.

Kak BapwaHT, penenHbii H.3. KOHTaKT(-bl) aBapum OgHOrO mnm Heckonbkux npubopos KNI nocnepoBaTtenibHO
NOAKMNYaloTCa kK cBoboAgHOMY AnckpeTHoMyY Bxody MK3, HacTpoeHHOMY Kak “BHeluHee ynpaeneHune”. Bxoa HacTpoeH Kak
curHan paspelleHus pabotbl asuratens. MNpu HopmansHon pabote npmboposB KNI koHTakT 3amkHyT 1 MK3 nonyyaet
curHan paspelueHus pabotbl. [Npy aBapuitHon cutyauum noboro npubopa KUNM Lenb 13 nocnenoBatenbHO NOAKIHOYEHHbIX
KOHTaKTOB pa3MbIKaeTCsl, CUrHan paspelleHust paboTbl NponagaeT, Asuratens oTkodaetcs 1 MK3 nepexogut B pexum
oxunganus. NMogpobHee o curHane paspeLueHnsi pabotbi cM. n. 2.10.4 [ucTaHUMOHHOE ynpaBrieHne yCTPONCTBOM.

n) KoHTponb TemnepaTtypbl ABuratens

Bo3MOXHO OTCnexuBaTb TemnepaTtypy ABuraternisi, B KOprnyce unmM B OOMOTKax KOTOPOro YCTaHOBMEHbl AATYMKu
Temnepatypbl. [py npeBblilleHUN TemnepaTypbl Bbllle 3afjaHHOW, paboTa asuratens OyaeT ocTaHOBReHa [O ero
ocTbiBaHus. NogpobHee 06 ncnonb3oBaHu - cM. Pasgen 2.9.4 [aTtuukn Temneparypsbl.

28



2.5.8 AHanus paboTbl HACOCHOM CTaHLMN

Crtano [OCTYMHOM BO3MOXHOCTb OLEHKM 3HeproaddeKTBHOCTM paboTbl HACOCHOW CTaHuuW, no3BonsioLas
Nnonb30BaTeNsiM 3HAYNTENBHO CHU3UTb PacXofbl.

MpuHLMN OUeHKM: npu BKMYeHHOM Hacoce MK3 cuutaeT dhakTUyeckylo 3Hepruto, 3atpadvBaemMylo Ha nepekadky
HEKOTOpOro o6bema BOAbl Y CPaBHUBAET €e C pacyeTHbIM 3HaveHneM. OTHOLLEHME pac4eTHOW 3HepPrumn K akTUyecku
3aTpadeHHol - ectb Kl paboTbl HAacOocHOM cTaHumK. Takke NPon3BOAUTCA U3MEPEHMNE YAENBHOro 3HepronoTpebneHus,
T.e. CKOIbKO 3aTpayeHo 3Heprimn B KBT*Y Ha nepekayky ogHOro KyOnu4eckoro MeTpa Bofbl.

XOoTS [aHHbIi MEeTOA, YMPOLLEHHbIN, HO OH MO3BONSET CBOEBPEMEHHO OTCNEAUTb CHWXKEHUE MPOU3BOAUTENBHOCTU
crcTeMbl 1 3abnaroBpeMeHHO NPUHSTE MepbI A8 YyCTPaHeHNS Henonaaok.

Hwxe, Ha npumepe cTaHUUWM BOJOCHABXEHWSA C MOTPYXHbIM  CKBaXWMHHBIM HAaCOCOM, OMMCaHa MeToAMKa HaCTPOMKK
aHanu3a pabotbl. Obs3aTensHoe YCrnoBuMe - Hannyne cHeT4MKa pacxoa BoAbl C UMMYbCHbLIM BbIXOAOM. Ero nogknioveHvne
M HacTporka npmBeaeHbl B pasaene 2.10.2 “CyeTtunk pacxoga Bogpl”.

Hanuune cuyeTymka aneKTpo3HeprMM C MMMYMbCHbIM BbIXOAOM >XenaTenbHO, HO He
obsizatenbHo. Ero nogknioveHne u HacTpoika npuBegeHbl B pasgene 2.10.3 “Cuetumk
aneKkTpoaHeprun”. Tpn OTCYTCTBUM BHELLHEro 3MeKTpocHeTyMKa, notpebnsemas Hacocom
3Heprusa OyaeT paccymTbIBaTbCS MO €r0 aKTUBHOW MOLLHOCTU, u3MmepeHHon MK3.

B ycTaHOBOYHOM MeH B pasgene
<KoHdurypauma> nonb3oBaTenb 3agaeT uyeTbipe AHanoroBbIit faTunk
napametpa ans eblumcneHns KMQ cuctemsi : AaeneHs 4...20 MA

YCTaHOBOYHOE MEHI0

Ba3soBble napameTpbl [> EEEN
KoHdpurypaumst BogsiHasi marucTpans
CYETUMK 3NeKTPOIHEPriN, UM Ha KBT*Y

K notpebutensam

Hacrpoiika Bxogos 1-8

e
R s Cuemuun

pacxooda

Hacrpoiika casian /' KoHcTaHTa BbICOTHI NOAbEMa Boabl, M
800b!

HAara v spemst s/ Bpewms pacueta KM cuctembl, MUHYT
C6poc napameTtpos T

a) Tun cyeTYMKa aNEKTPOIHEpPrumn
- BHewHul ¢ umMnynbCHbIM 8bIX000M
- BHympeHHut
Mpn BbLIGOpe 3HaveHuss “BHewHul”, 3Heprus,
3aTpayeHHasi Ha nepekadky Boabl, OyaeT cumTaTbes no
MMMYMbCHBIM CUrHanam C BHELLHErO 3N1eKTpOoCcYeTUMKa.
Mpu BbIGOpe 3HauyeHus “BHympeHHUUl”, 3Heprus
ByaeT cuntaTbCs MO 3HAYEHUAM HaMpPsHXKEHU, Toka Uy
K03 PMLMEHTOB MOLLHOCTY Kaxaom dpasbl MK3.
6) Pacuet BbiCOTbI N0AbLEMa BOAbI
- ToribKo KOHCMaHma
- KoHcmaHma + 3HavyeHue dP

Mpw BbIGOpe 3HaueHuUst “ToribKo KOHCMaHma”, Npu pacyeTe aHeprnm ByaeT yunTbiBaTbCH TONbKO NOCTOSIHHOE 3HaYeHne
BbICOTbI CTON6a BoAbl (Ha pUCYHKE - 3HaveHne H1, rmy6uHa cKBaXuHbl).

Mpu BbiGope 3HayeHuss “KoHcmaHma + 3HadeHue dP”, ByneT yuuTbiBaTbCs BbiCcOTa cTonba BoAbl B CKBaXKWMHE MIHOC
CpefHee 3HayeHVe BbICOTbl NoAbema Mo aHaroroBoMy AaTumky AaBneHus (Ha pucyHke - 3HadeHve H2). Ecnn B
YyCTaHOBOYHOM MeHI0 B pasgene <KoHghuaypauyusi> --> “EQuHuya usmepeHusi cuzHasa aHasio208020 damyuka” bynet
BbIOpaHo 3HayeHue “6ap”, To BbicoTa NogbeMa Nno Aatyuky AaBrneHus Oyaet nepecunmTtaHa ua 6ap B METpPbI, T.€. yMHOXeHa Ha
3HayeHune 10. Hanpumep, npu 3HadeHnn 1.65 G6ap 3HaveHue B meTpax Oyaet 16,5. MNpu ocTanbHbIX BapuaHTax “EgnHuubl
n3MepeHus curHana” Bbicota nogbemMa ¢ gatynka byaet B 6paTbCs TONMbKO B METpaXx.

B) KoHcTaHTa BbICOThLI NOALEMA BOAbI, METPOB

3apaeTcs opMeHTUpoBoYHas rmybuHa ckBaxuHbl H1 B meTpax. Ecnn B cucteme He npedyCMOTPEH aHanorosbIv AaT4mk
naenenust 4...20 MA, K aToi rmybuHe MoxHO NpnbaBnTb OPUEHTUPOBOYHYIO BICOTY noabema H2. Ecnu gatynk gaBneHus
MCMonb3yeTcst, TO BbicoTa nogbema H2 GyneT aBToMaTnyecky yunTbiBaTbCs, eCrnv B NapameTpe “PacyeT BbiCOTbI NogbemMa
Boabl” OyaeT BbiOpaH BapuaHT “KoHcmaHma + 3HadyeHue dP”.

r) Bpemsa pacueta KN/ cuctembl, MUHYT

3apgaeTcs Bpemsi, B TeYEeHVEe KOTOPOro CYMMMPYIOTCS 3HAYeHWUs pacxofa BOAbl M 3Hepruun. Nocne OKoHYaHWs 3Toro
BPEMEHM Npon3BoanTcs pacyeT. Yem GornblLue Bpemsi, TeM TouHee ByayT 3Ha4yeHus.

O6paTtnte BHMMaHME Ha 4acTOTy WMMMYNbCOB CO CYeTYMKa BoAbl. Ecnu umnynbcbl pegkue (Hacoc HebonbLuown
NPON3BOANTENBHOCTM W/Mnn GONbLUON BEC MMMynbCa CYETYMKa BOAbI), TO ANs Oonblierd TOYHOCTM PEeKOMeHAyeTcs
MakCMMarnbHO YBENNYNTL BPEMS pacyeTa.

Hanpumep, ycTaHOBIEH HAcCOC C MakCMMarnbHON NPON3BOAUTENBHOCTLIO 2,5 M3/4ac, CHETYMK BOAbI C LIEHOM UMMyrbca
100 nuTtpoB. lMpu BKNHOYEHHOM HAcoce UMMYNbCbl cHeTYMKa ByayT NOSABMATLCS C YAaCTOTOW NPUMEPHO pa3 B 2,5 MUHYTbI.
Bpems pacuyeta Kr[ B 3TOM criyyae xenaTenbHO YCTaHOBWUTb He MeHee 25 MWHYT, MpyM 3TOM Hacoc nepekavaer
opveHTpoBo4Ho 1 M3 Boabl(10 umnynbcoB). MMHMManNbLHO JOMYCTUMOE BpeMs pacyeTa - He MeHee 3-X MUHYT(OyaeT
rapaHTMpoBaHHo nonyyeH 1 umnynbc nnm 100 NIMTPOB CO cHeTUMKa BOAbI).

Ewwe oguH cbakTop, Ha KOTOPbLI HaJo obsA3aTenbHO 06paTUTh BHUMAaHWE - 3TO BPeMS BKITIOYEHHOIO COCTOSIHMSA Hacoca.
Mpw unknuyHom pabote Hacoca BpeMsi pacyeTa KM gomkHO ObiTe rapaHTUPOBAHHO MEHbLLE BPEMEHW HaMNONMHEHUS (Mnn
OCYLLUEHUs) eMKOCTU. B NpoTMBHOM Cryyae nusmepeHus 1 pac4eToB napameTpoB CUCTEMbI He ByaeT.

H1
Iny6uHa cKeaxXuHb!

Cyemyuk
anekmpoaHepauu

MorpyxHon Hacoc

Mocne BkNoYeHWs ABUraTenst Hacoca v OKOHYaHWsi BpeMeHu BrioKMpOoBKM MyCKOBOTO TOKa 3anyckaeTcs hyHKLMS pacyeTa
KO cuctemsbl. [Noka He ucTekno Bpemsi, 3agaHHoe B napameTtpe “Bpems pacyerta Kl cuctembl” unm He ocTaHoBMICSA
Hacoc, MK3 HakannuBaet cnegyowme BeNUUnHbI:

a) oTnyLUeHHbIV 06beM BoAbl MO CUrHanam cHeTHnKa pacxoga BoAb! C MMMYbCHbIM BbIXOA,0M;

6) BbICOTY NoAbeMa BOZbl O aHANoroBOMy AaTyuKy AaBrieHUsi(ecrnv OH UCMONb3yeTcs);

B) 3Hepruio B KBT*yY, 3aTpayeHHyto Ha nepekavky.
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Mpu MCNonb30BaHMM BHELLHErO CHETYMKA ANEKTPOIHEPTMM C UMIMYIbCHBIM BbIXOAOM, 3aTpaynBaemMast 3Heprus cCHnuTaeTcs
no mmnynbcam co cyetymka. [py MCNonb30BaHWM BHYTPEHHErO CYETYMKa, JHEPrus pacCyUTbIBAETCS MO aKTMBHON
MOLLHOCTM anekTpoasuratens (NpousBedeHne HanpsxeHWn, TOKOB M KoaduumeHTa MOLLHOCTU COS(P) B eauHuy
BpEMEHN).

Mpw oTknMto4eHn aABuraTensi coop AaHHbIX OcTaHaBnuBaetcs, pacyeTa Kl He nponcxoauT.

Bpewmsi, yepes koTtopoe OyayT 3aBepLUeHbl MOACHETHI, OTOOpaXKaeTcs B CTaTyCHOW CTPOKe aHanuM3atopa B OKHe
<1.CocTosiHne>.

Mo ncreyeHve BpeMeHu, 3agaHHoM B napametpe “Bpems pacyeta KM cuctembl” MK3 npekpallaeT HakonneHne aaHHbIX
N NPON3BOAMWT pacyeT CriedyoLLnX BENUYNH:

a) yaernbHoe 3HepronoTpebneHne cMcTeMbI, T.e. 3Hepruto B KBT*y, 3aTpayeHHyto Ha nepekadky 1m3 Boap;

6) pacyeTHy0 3Hepruo, HeoOBXoaUMYO A1 NepeKaqkn NoCHYNTaHHOro obbema Bofbl;

B) haKTUYECKM 3aTpaYEHHYI SHEPIMIO HA NepeKkadKy NnocyYMTaHHoro obbema Boapl;

r) KMNQ cucrtemsl B NpoLeHTax, T.€. OTHOLLIEHWE Pac4HETHOW SHEPTrM K dakTUYECKN 3aTpaveHHOMN.

[ &9 il &k MH04anp23:14

1.CocTosiHNE

YnenbHoe aHepronoTpebneHue

PacyeTHble AaHHble KI'I,EI, cuctembl = 19.9 % | (ckonbko kBT*4 Bbino 3aTpayeHo Ha nepekayky 1M3 XuakocTu)
0BHOBNAKTCSA U BbIBOOATCA E yoen. = 1.304 kB1*4 / M3 dakTiyeckas 1 pacyeTHasi SHeprusl, 3aTpadyeHHasl Ha nepekayky
B OKHe <1.CocTosiHne>. E CbaKT. =211.7 M,D,)K <« = o6bema KUAKOCTU 3a OMpPefeneHHoe BpeMsi, KOTOpoe 3aAaeTcs

E pacy. = 42.3 MD,)K 4/ nonb3oBaTenem
|/|3MepeHI/|e, ocT. 23:10 MnH <€ él CTpoka CoCTOsHNS aHannsaTopa

Mo OKOHYaHWM BLIYUCMEHWUIA Y OOHOBMEHUS PACYETHbIX OaHHbIX, MPOLECC M3MEPEHUsI 3anyCKaeTcs 3aHOBO, ecnu
[BUraTenb Hacoca BCe elle BKMYeEH, U Tak 10 6€CKOHEYHOCTH.

3HauveHune KI1[ cuctembl coxpaHsieTcst B aHeproHesaBucumon namsat. C kaxabiM BelumucneHvem K[ Ha akpaHe u B
namatn MK3 obHoBnsieTcs.

[axe HesHauMTenbHOEe MW3MEHEHME MapamMeTpPOB HACOCHOM CTaHUuMK OygeT OTpaXeHO B 3HaYeHUsX YOenbHOWn
aHeproemkoctn n/vnu KrML cuctembl, YTO yxe Ha paHHUX CTagusx NMOMOXET usbexaTb AOMOMHUTENbHbIX PAacXodoB U
npenoTBpaTUTb aBapUNHbIE CUTYaALIN.

2.5.9 Yyet BpeMeHu paboTbl

[nsa ynpouieHusi aHanuaa paboTbl HACOCHOW CTaHUMKU NOsSIBUNach BO3MOXHOCTb yyeTa BpeMeHu paboTbl ABuratens
Hacoca B KaxAblil Yac CyTOK. YUnTbIBAeTCS Bpems paboThbl 3a TeKyLLMe 1 npoLuedLume CyTKU. YYeT BpeMeHW He3aBNCUMBIN,
Tarimep BpeMeHM 3anyckaeTcs BMeCTe C BKIoveHneM cunosoro perne K1 “Pene BknoyeHns gsuratens” n octaHaBnvMBaeTcs
C ero OTK/IIO4YEHNEM.

Mo OKOHYaHWM TEKYLLMX CYTOK, 3Ha4YeHWS BpeMeHn paboTbl 3a 3TV CYyTKU NEPEHOCUTCS B MAcCUB 3HAYEHUI NPOLLEALLINX
cyTok. Ecnn MK3 6bin gnutensHoe BpeMs BbIKIOYEH, TO MOCIE BKITOYEHWS AaHHbIE BPEMEHN TEKYLLIMX CyTOK ByayT Takke
nepeHeceHbl B B MacCyB 3HAYEHUI NPOLLELLNX CYTOK.

Bpewms n guarpamma paboTbl Mo cyTkam BbIBOAATCSA B OkHe <8. XKypHan paboTbi>.
MepBbIM OTOOpaXkaeTca AnarpammMa BpeMeHn paboTbl U kKO3HULMEHT NCNONB30BaHUSA B Yacax M NPOLEHTax cHavana 3a
TeKyLLMIA, a MOTOM 3a NpoLUeaLImni OeHb.

I &3t & MH04 anp 19:14 I &3t & M+ 04 anp 19:14
8.XXKYPHAN PABOTbI

8.)KYPHAI1 PABOTbI
PaboTa cerogHsi, MMHYT B Yac Bpewms pabotsl CETOOHA

16:2 687

Yac r MUH %
| |
Ob6uee Bpems KoagpdpumumeHT
paboTbl 3a CyTKM paboTbl

[Hanee, BbiBOgATCA rpadukn paboTbl C LLKANOW Mo 6 YacoB C BbIBOAOM BpeMeHn paboTbl 3a kaxabin yac. CHavana
BbIBOASATCA 4 rpachuka TEKYLLMX CYTOK, 3aTeM 4 rpadomka npoLuegLmx.

IH & Yl & Mhodanp 1914 | | & Vil & My 04 anp 19:14 E &t & MH04anp 19:14
8.XKYPHAI PABOTbI 14 K] 8.)KYPHAI PABOTbI 8.)KYPHAI PABOTbI
Pabota cerogHs, MUHYT B 4ac Pabota cerogHs, MMHYT B Yac Pabota cerogHs, MUHYT B Yac

39
. 32 201 [46 {0 48 ) 57 32
o PRI
0 1 2 3 4 5 g z

8 9 N0 11
: Bpemsi BKIHOYEHHOT
Yac cyTok pe toeHHoro

COCTOAHUA 3a ITOT Yac

[laHHble BpeMeHN MOXHO MOCMOTPETL B CreumanbHO BbigeneHHbix permctpax Modbus 800...851. MNocnegoBatensHo
pacrionaratoTcs AaHHble BPEMEHM B CEKyHAAX 3a Kaxabld Yac TeKyLMX M NPOLUEALLMX CYTOK, a 3aTeM BPeMsi BKITIOYEHHOIO
COCTOSIH/SI B MUHYTax W MPOLEHTax 3a TeKyluMe W Mpolledlime CyTKU. 3Ha4YeHus B permctpax perynspHo obHOBMsOTCS.
Mogpo6Hee o pernctpax XKypHana paboTbl - cM. B npunaraemom gokymeHTte “MK3. Onucanne npotokona Modbus ™.
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2.6 Ucnonb3oBaHWe OXpaHHOM CUrHanNU3auuu

lMpn oTCcyTCTBUM NOKanNbHOW OXPaHHOW CUrHanM3auum BO3MOXEH MECTHbIi W YyAaneHHbId KOHTPOIlb
HeCaHKLMOHMPOBaHHOIO AOCTynNa B MOMELLEHME NPU MOMOLLM OXPaHHOTO Lnenda unu gatyvka(-os). Ho B faHHOM crnyyae
OTBETCTBEHHOCTb 3@ COXPaHHOCTb MaTepuaribHO-TEXHUYECKNX LLeHHOCTEN NOXUTCS Ha Nonb30BaTenst AaHHOW CTaHUMK, Tak
kak MK3 He aBnsgetca CUCTEMOM OXpPaHHOMW CcuUrHanusauuun. [Ons rapaHTUpPOBaHHOM 3aWuTbl Heobxoguma
cepTndnumMpoBaHHas cuctemMa oxpaHbi.
[aTtuuk ABepn C HOPManbHO OTKPbITLIM MM 3aKPbITbIM KOHTAKTOM nogkntodaeTcd k Bxody “Alarm” (Mo ymonyanumio,
BbiOpaH Bxoa DI.5). JonyckaeTca MCNonb3oBaHNE HECKOMNbKUX AATYMKOB, NMOAKMYEHHbBIX NOCNe0BaTeNbHO K AaHHOMY
Bx0Ay. KOHTaKTbl 3TUX AaTYMKOB JOMKHbI ObITb OAHOMO TUNa (H.0. UMM H.3.).

Homep Bxoga 3agaeTcs B yCTaHOBOYHOM MeEHI0 B NyHKTe [Hacmpolika

Ham duku T3 exodoe 1-8]. Ecnu HeoGxoaumMo BbIGpaTb APYrol BXOA, HaXumas
G KHOMKW [BBepx] v [BHU3] BbIGEPUTE HYXHbIA AUCKPETHbIN BXoA (D11 ...

(—\4 """ (—\—) ________ — b DI.8) n Haxmute kHomky [BBO[]. B nosBuBLIEMCA OKHE W©3
R — I GNDA npegnaraeMoro crnvcka Bbibepute 3HayeHne “OxpaHHas curHan.” u

HaxmuTe kHonky [BBOU].

Tun KoHTakTa gatynka(-oB) (HOpManbHO Pa3OMKHYTLIN UMM HOPMAaNbHO 3aMKHYTbIN) 3a4a€eTCA B MYHKTE YCTaHOBOYHOIO
meHto [Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodoes].

Haxumas BeIbepuTe HoMep Haxvmas YCTaHOBUTE TUMN

1.2 3 4/5\6 7 8
BX0fa, K KOTOPOMY MOAKIoYEH EEEE - EEE KOHTaKTa (H.0. UMK H.3. ) N HAXMUTE
I

Tun KOHTaKTOB BXOA0B

nepekntoyarens, no ymonyaxuio DI.5.

Bxo0 DI.5 HopmarnbHO pa3oMKHymbIl
(mpu omkpsimot deepu)

Mcnonb3oBaHne 1 KOHTPOSb OXPaHHOW CUrHanM3aunm obbekTa OCyLLecTBseTCst B okHe <5. CUrHanusaums>.

I &9 Yl & M+ 04 anp 23:14 Mo yMonyaHuio oxpaHHasi curHanusaums oTkmodeHa. [1ns ee Ucnosnb3osaHus!
5.CvrHanusauus HeobXo4MMO B YCTaHOBOYHOM MeHI0 B pasgene “KoHdurypauus” paspemnTs ee

1Cnonb3oBaHue. YCTaHOBOYHOE MEHI0
OXpaHHaﬂ CUrHanunsauumsa [>
OTKIIOYEHa B YCTaHOBOYHOM 33"'8 —
OHuUrypauus
MeHIo MK3 Hacrpoiika Bxofos 1-8 Bxopa ‘BHeluHsis owwnbka’
P - p B DYHKUMS YHUBEPCATNBHOTO pene Km
« 5 Hactpoiika cesian DyHKUMS yHUBepcanbHoro pene K3
B CTpOKe CTaTyC 0T06pa3VITCF| TeKyLLlee Rara v spemst DyHKUMS YHUBEpcanbHoro pene K4
COCTOSIHVE OXPAHHOM CUTHaNMU3aLmK. CBpoc napameTpos ]
m E Tllll E M 04 anp 23:14 ,D,J'Iﬂ NOCTaHOBKM Ha OXpaHy HeOGXOJJ,VIMO HaXaTb KHOMKY Ha 9KpaHe
Y — NnoABUTCA MEHIKO MOCTAHOBKU CHATUA CUTHanNmn3auun.
: = HoBbIn cTtatyc
CTaTyc| CHsATa C oXpaHbl |
Reren | e cpaboran | Heo6 5 n
%0 XOOMMO BblOpaTb MYHKT OCTaBUTb Ha CHSITb C OXpaHbl
oxpaHy” 1 HaxkaTb KHOMKY . .
@ - YctaHoBUTL / CHATL

&Yl & MHo4anp 23:14

Mocne HaxaTusi KHOMKK 6yneT n3aMeHeH ctatyc curHanusauuun. Ecnv geeps K| 5.CurHanuauvs | 2

MOMELLEHNSI He 3akpbiTa, TO B cTaTyce OyaeT oTobpaxeHa Hagnvch “OxwupaHue
3aKkpbITVs ABepu”. MNpu aToM ByAeT pasnaBaThCsi IPEPbLIBUCTbIN 3BYKOBOW CUTHa.

Mocne 3akpbiTysa ABepy (cpabaTbiBaHUs faTynKa) 3ByKOBOW CUrHaI NpekpaTuTes 1 flarank

yepe3s 10 cekyHA cTaHUmMs OyoeT nocTaBneHa Ha OXpaHy.

Craryc| oXupgaHue 3akp. ABepu |

E - YctaHoBUTb / CHSTb

Mpwn oTKpbITUM ABEpW nonb3osaTtento gaetcs 20 cekyHA AN CHATUA CUrHanuaaumm ¢ oxpaHbl. Ecnv nonb3osatens He
ycren CHSATb CUrHanM3auuio C OXpaHbl, CTaTyC CUrHanmMsaumm U3MeHWUTCHa Ha “HecaHKUMOHMpOBaHHbLIA goctyn”. byaet
BKITHOYEH NPEPbIBUCTbLIN 3BYKOBOW CUIHarm A0 CHATUS CUrHanm3awmmn ¢ oXpaHbl nm ee otkniodeHnst. B okHe <1.CocrtosiHne>
nosiBUTCS npegynpexaeHne o cpabaTbiBaHWM curHanusauun. [lansHerwee oTKpbITUE/3akpbiTUe ABEPU HE BNUSIOT Ha ee
craryc.

Cnepyet yunTbIiBaTb, YTO Npu
Tak kak BCe KOHCTaHThl XpaHATCA B BblKnoYeHnu nutaHma MK3 koHTponb
QHeproHe3aBnMcnMMon nNnamAaTn, To COCToOAHUE
CUurHanmsaumm He WU3IMeHdeTcda npu 3a COCTOsiHNEMmM CMrHanM3aL|,I/IVI
BbIKMIOYeHNW/BKNIoYeHn nuTaHna MK3. npekpaiiaeTrcs !

[ns cHATMA ¢ oxpaHbl HEOBXOAUMO HaxaTb KHOMKY Ha akpaHe nosiBUTCH MEHI0 MOCTaHOBKWU/CHATUSA
curHanusaummn. Heobxogmmo Beibpath NyHKT “CHATBL € oXpaHbl” U HaXkaTb KHOMKY . . CurHanusauusa Oyget oTkno4veHa,
3BYKOBOW CUrHas npeKkpaTuTes.

B03MOXHO MCMONMb30BaHME BHELLIHUX 3BYKOBbLIX UIIN CBETOBbIX NPUGOPOB MPpU HECAHKUMOHMPOBAHHOM gocTtyne. [ns
3TOr0 BHELUHUIN CUTHanbHbI NPMOOP HEOBXOOUMO MOAKMKYUTL K KOHTakTamM OOHOro M3 Tpex YHMBEpPCarbHbIX pene.
YuusepcanbHoe pene K2, K3 unm K4 BoaMoxHO HacTpouTtb Ha cpabaTbiBaHWe B 3aBUCMMOCTU OT psiia YCIOBWIA, B TOM YnCHe
n cpabaTtbiBaHVMe curHanu3auuu. [Ons 3Toro B YCTaHOBOYHOM MeHw B pasgene [KoHgueypayusi] --> [®yHKyusi
yHueepcasibHozo pejsie Kx] Bbibupaem 3HaveHne “HecaHKUMOHMPOBaHHbIN ocTyn”. Tenepb Npu HECaHKLMOHMPOBAHHOM
poctyne pene 6yaeT BKNOYEHO M 4ACT CUTHAIN Ha BHELUHUIA Nprubop.
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Mpu nNoAKMYEHUU BHeWHUX npubopos, MK3
pekoMeHayeTcst KoHTakTbl pene K2 ... K4 sawmtutb K2 Ipedoxparumens
npeaoxpaHuTeneM WM OLHOMOMICHLIM o3 = °A
- aBTOMaTUYECKMM BbIKIHOYaTeNeM HoMmHanom 4o 2 A. N
MK3 E:] ] K2.1 S
YHusepcarnbHoe
K2 pene 2508, 2 A
T K2.3 Kx ~220 B
L | K22 r
E:] 1] K21 EcnuM MOLWHOCTbL BHELWHUX CUrHaNbHbIX NpuBopos
Vhusepaniios Ele 5;2py31<a npeBbILaeT Harpy304Hyo CNOCOGHOCTb KOHTAKTOB perne, To
pene 257 l UX MOAKIIOYEHNE CrieyeT NPOM3BOAUTL C UCTIONb30BaHNEM
Unum

2208 OOMOJTHNTENbHOIO pene UM KOHTakTopa.

[MOMMMO MEeCTHOro ynpaBneHuUsi OXPaHHOW CUrHanmM3aumen, BO3MOXHO yAaneHHOe YnpaBrieHNe U MOHUTOPUHT MO
nuHum ces3n RS-485, npotokon Modbus RTU/ASCII.

[Ins noctaHoOBKM Ha oxpaHy Heobxoamnmo 3anucaTb “1” B 6UT pernctpa “YnpaeneHue”, oTBeYatoLLEero 3a NocTaHoBKY Ha
oxpaHy. [1ns cHaTus - 3anucatb “1” B 6UT peructpa “YnpaeneHune”, 0TBEHAOLLETO 3a CHATHE C OXPaHbl.

CtaTtyc curHanmMsauuMm MOXHO NOCMOTpeTb B peructpe “CocTtosiHue oxpaHHoW curHanusauun”. [lpu
HEeCaHKLMOHUPOBaHHOM [OCTyne perucTp cratyca NMOMEHSEeT CBOE COCTOsIHME, KOTOpOe OCTaHEeTCA HEW3MEHHbIM [0
KomMaHabl “CHATb ¢ oxpaHbl”. [ogpobHee 0 perncTpax oxpaHHOW curHanusaumm - CM. B npunaraeMom gokymeHTte “MK3.
Onucanwue npotokona Modbus ”.

Ecnn ncnone3yercs GSM-mogem v paspelueHa oTnpaska Sms, TO NPy HECaHKLMOHNPOBaHHOM AOCTYMNe NONb30BaTernto
Ha 3a[aHHbIN B YCTAaHOBOYHOM MEHI0 HOMEp COTOBOro TenedoHa byaer oTnpaBneHo COOTBETCTRYoLLee coobLleHne. MNpu
OTKIOYEHUN CUrHanM3aumm byaeTt oTnpaBneHo yBeAOMIEHWE O CHATUM C OXPaHbl.

2.7 Ucnonb3oBaHne GSM-mogema

GSM-mopeM npegHasHaveH Ansi nepefadn KOPOTKMX TEKCTOBbLIX COOBLLEHWU (SmS) Monb3oBaTernto Ha yKasaHHbIN B
YCTaHOBOYHOM MEHI0 HOMep TenedoHa Npu aBapysix unm cpabatbiBaHUM OXPaHHOM CUrHanmM3auumn.
Ona nepegadn KomaHa yrnpaBreHWss B MOOAEM WCMOMNb3ylTCs yHMBepcanbHble AT-koMaHAbl, noaxogswime ans
60onMbLUIMHCTBA MOAEMOB Pa3NMYHbIX MPOU3BOANTENEN.

Hesdo dns
/noaxmoqeuun Hwke Ha npumepe GSM-TepmuHana onucaHa
i aHMeHHbI \\ MeToanKa MNOAKMIYEHUS U WUCMNONb30BaHMA
NM01-24.A8 wﬁ 1 moaema 8 MK3.

GM [ GPRS woaew \ |
e A | N MMO1 - ato komnakTHbIN GSM\GPRS Mogem ans
I Bi MHOUKamopbi nepegadu gaHHbIX, pevu, TeKCTOBbIX COO6U.[eHMI7I
obmeHa SMS u dhakcos B cetax GSM co ctaHaapTHbIMK
== = OaHHbIMU UHTepdeicamm U BCTPOEHHLIM YCTPONCTBOM

yTeHus kapt SIM.
Mopem u3rotaBnuBaeTcs B MIACTUKOBOM
Lepxamens Kopnyce, npefHa3HaYeHHOM ANs KpenneHns Ha
SIM-kapmbl DIN-peviky. Tun aHTEHHOro coeguHuTens -—
rHe3go SMA.
MuTtaHne - 24B nocTosiHHOro Toka unn 2208
nepemMeHHoOro ToKa B 3aBUCUMOCTU OT
KnemmHbili 6110k Mumepgelic RS-232 ' WCMOMHEeHNA Mogema.
(numanue, RS-485) (Sub-D, 9 pin) Mepekniouament WhTepdeitchl - RS-232 umnn RS-485 B
8vi6opa pexumos 3aBUCUMOCTY OT UCTMOMHEHWS MOEMa.

PucyHok 1 BHewHuin Bug NMMo1

a). MoakntoueHue SIM-kapTbl

B TepmuHane npegycmoTtpeHo nogkntoyverune kapt SIM Ha 3 B cornacHo GSM 11.12. Y6eguTtech, 4YTO Ha TepMyHan He
nofaHo HanpsbkeHue (4N OTKIMHYEHUS NUTaHNUSA TepMUHana Heo6X04MMO BbIHYTb U3 PO3ETKM ONOK NMUTaHUS UIN OTKITHOYUTb
aBTOMaTU4eckuin Beikntodatens). OTkponTe aepxartenb kapTbl SIM, npuBeas B gevicTBre BbibpachiBalOLWLMI MEXAHN3M,
HaXkaB, HanNpUMep PYYKON, Ha XXeNThIW LWTbIPEK pAAoM ¢ aepxarteneM (cM. PucyHok 2). Bectaserte kapTy SIM B Aepxarens u
3a[BUHLTE AepxaTenb 06paTHO B KOpMyc.

C kapton SIM cnegyet obpawartbCca Kak C KpeauTHOMN
kapTon. He crnbante n He uapanavite ee, He noaBepranTe

- KapTy BO3OENCTBMIO CTaTMYECKOro anekTpuyectea. MeHsiTb
E
) KapTy MOXHO TOMNbKO MNpW BbIKMHOYEHHOM MNUTAHUK

TepMuHana. B TepmunHane ncnonb3syetcs gepxaternb KapT ©
koHTakToM SIM-IN. lNepekntovatenb 3amMblkaeTcs TOMbKO
npuv BCTaBNEHHOM AepKaTerne.

PucyHok 2 MoaknioyeHune SIM-kapThbl

Mepepn ycTaHOBKOM KapTbl criedyeT oTkntounTb napameTp “Beog PIN-koga npv BktoYeHUn” 1 npoBepuThL NPaBUnbHOCTb
TenedoHHoro Homepa SMS-ueHTpa (Homep y3na, Yepes KOTOPbIV NPOUCXOAUT OTNpaBKa COObLLEeHNIN). ATO MOXHO caenatb,
ucnonb3ys nobon TenedgoH COTOBON CBA3M. 32



6) MopaknioyeHne 6noka NUTaHUSA, KaGensA CBA3U U aHTEHHbI.

MopgkntoveHue k TepMmuHany 6noka nuTaHns, kabens CBS3N U aHTEHHbI NPOM3BOAUTCH
NpPW NOMOLLN LUTEKEPHBIX COeANHEHWUN. AHTEHHa yCTaHaBMMBaEeTCA B HAMEYEHHOM MecTe
(Hanpumep, Ha BepxHeM Topue LKada), aHTeHHbIN kabenb npoBoguTcs B LWKad vepes
nobon [ocTynHbIi kabenbHbIi BBOA (Ha HWKHeM Topue LWkada) u ero pasbem
BBMHYMBAETCHA B aHTEHHOE rHe3A0 TepMuHana (cM.PucyHok 3).

[ina ycTaHOBKM CBA3W MCMONb3YyeTCs ABYX UM TPEXNpPOoBOAHbIN kabenb. OanH KoHey,
kabens cBa3u npucoeamHsaeTcs k knemmam DATA+, DATA- 1 GND moagema, opyron KoHel,
kabens nogkntovaetcsa kknemmam A, B n GNDR knemmHumka XT4 MK3.

Mogem MoxeT (byHKUMOHMPOBaTb B OBYX pexumax: akTMBHbIA (npvem/nepepava
OaHHbIX) M PEXNM HACTPOWKKN TaiMepa aBTOMaTUYECKOW Nepesarpy3ku.

PucyHok 3 AHTeHHbIV Bxof,

Ha nepegHeln naHenn mogema HaxoAMTCHA CABOEHHbIV ABYXMO3MLMOHHBIN nepekntodatens (cm. PucyHok 1). C
NOMOLLIbIO MEPBOro NepeknYaTens NoAKNioYaeTcs BHYTPEHHEE CONPOTUBIIEHNE COrMacoBaHus ANd NMHUKM nHTepdenca
RS-485 ¢ HoMrHanbHbIM 3Ha4eHuem conpoTmeneHns 120 Om.

Bbi6op pexxuma paboTbl Mogema oCyLLEeCTBNSAETCS C MOMOLLIbIO BTOPOro NepeknioyaTens.

®yHKLMOHANBLHOE Ha3Ha4YeHNe NOMNOXEHMUI NepeknoyaTens npuseaeHo B PykoBoacTBe No akcnnyaTaumm mogema. Tak
KaK AnvHa NMHuM cBasu oT mogema Ao MK3 HesHauuTenbHa, Mcnonb3oBaHWe Cornacyowmx (TepMyHarnbsHbIX) pe3sucTopoB
120 oM Ha KoHLax NHuii Heobs3aTenbHO. Tamep aBTOMaTUYECKON Nepesarpy3ky No3BOMSET Nepesarpyatb MogeM Yepes
3ajaHHOE BpeMs Ans BOCCTaHOBMeHWs paboTbl Mogema Mpu BO3MOXHbIX cbosx B pabote u “3aBucaHun” mogema.
3aBoackas ycTaHOBKa Talimepa aBTOMAaTMYecKOW nepesarpysku - 24 yaca. lNepeHacTpoiika TaviMepa npuBedeHa B
PykoBooctBe no akcnnyataumm mogema. Mogem nocTaBnsieTcss € YCTAHOBIEHHOM CKOPOCTbi0 paboTbl no
nocnepgosarensHoMy nHTepdency, pasHon 9600 6uT/c, 1 OTKMIOYEHHBIM peXxrMMom axa. Pabota no nHtepdericy RS-485 ¢
BKIMHOYEHHbBIM PEXUMOM 3XO0 MOXKET ObITb HECTAaOMMBbHOMN.

[MNocne npucoeanHeHnst BCeEX CUrHanbHbIX MPOBOAOB M @HTEHHbI, Ha MOAEeM NogaeTcs NuTaHue. B uenu nutaHma mogema
peKkoMeHayeTCcH MCnosfb30BaTh aBTOMaTUYECKUIA BbikrtovaTerns Ha Tok 1,0 A.

B). Hactpoika napameTtpos MK3
Mepen BkNOYEHNEM NUTAHUSA TEPMUHAMA KOPPEKTUPYHOTCS NapameTpbl ycTaHoBoYHOro MeHto MK3 - pasgen “Hactporika
cBsA3n” (cm. Paspen 2.13.2):

MapameTp 3HauveHus
YcTaHOBOYHOE MEHIO

MpoTokon cBsA3n -
Basosble napameTpsl > P GSM (AT-komaHAbI)
KoHdurypauus D> MapameTtpbl nopta 9600, N, 8, 1
HacTpoiika Bxof0g-4-2 = 3apelicTBoBaThL Nepenady na
dﬂapwem' sauv sms
HacTpoiika cBsian V, gﬁzzf:bll'lfpeﬂaw GSM (AT-Komanab1) Bpems TailMayTa coenvHeHns 0 30*
Bpewms v gara  YeTHocTs GSM, MUHYT
C6poc napameTpof « Cron-6ut [leii . GSM HWYero He Aenartb,
Anpec yCTpoiicTsa B cetn encTBMe Npu TaiMayTe .
Bpewms TaiimayTa coeauHeHus, ¢ aBapua no TanmayTy
[evicTere npu TaimayTe rlpOBepKa HOMepPa, C KOTOPOro,
«/ 3apeiicTBoBaTL Nepeaady sms oTnpasneHa sms Ra, ecnu Tpebyecs
«/ Bpewms TaitmayTa coefuHeHUs, MUH.
 [elicTeue npu TaitmayTe lMpoBepka BpemeHu na, ecnu Tpebyetcs
/ TMpoeepka Ne, c kOTOpOro oTnpasneHa sms AOCTaBKM SMS
/ TMposepka BpeMeH AOCTaBKM SMS N - ~
«/ Ne Ternedora ans oTnpaeku sms Homep Teﬂed)OHa ana z(B)eMpéMTe :l; M](g:: l|2ﬁ3HagHb"_Ar
s/ Nms an6opa Ans oTnpaBkn sms OTI'IpaBKVI sms P, P YAY
Paccblinka 3Ha4eHnin CHETYMKOB noctynark Sms npy asapuax
[HM Hegenu pacchinku Beeaute uma npubopa,
Bpewmsi pacchbinku Vima npubopa Ans oTnpasku KOTOpoe B SMS WAEHTU(U-
* sms LMpyeT aBapuUinHy CTaHLMIO
lMapamempsi “Bpemsi mativayma coeduHeHuss GSM” u “[Jeticmeue . i
paviemp GpSM” 4 A 6 Paccbinka aHadeHuin * * Ans perynsapHoi
npu matimayme ucrosnb3yrmcsi MmornbKo fpu pexume pabomai CUETUNKOB ABTOMATUYECKON PACChIfKM
“YnpaeneHue no komaHdam u3 sms”. Ssms C nokasaHUSMWU

* % CYETYMKOB pacxoda BoAbl,
KonuyecTBa 3anyckoB u
BpeMeHU HapaboTkm
asurarensi.

. HV Heenu paccbInku
** onucanue pabombl asmomamu4yeckol pacchiiku SmS C A A P

roKasaHusiMu cHem4yuKkos npueedeHo Ha cnedyfou(eﬁ cmpaHuuye.

*
Bpewmsi paccbinku *

r). BknioyeHue TepmuHana u ero pa6ora coBmectHo c MK3
MopariTe NnUTaHWe Ha TEPMUHAn, BKITHOYMB aBTOMaTUYECKWIA BbIKMoYaTenb JaHHOro mogema. [Npv ncnpaBHom tepmuHane
Ha ero cBeToanoaHOM nHamnkaTope (cMm. PucyHok 4) oTo6pasuTcs ero pexuvm paboThbl.

= Ul L]

WHamnkaTop Pexxum pa6otbl

CurHanmavpyeT o NPOXOXAEHUM AaHHbIX N0 UHTepdercy
TXD RS-232/RS-485 B HanpaBneHun ot mogema k MK3.

CurHanuavpyeT o NPOXOXAEHUM AaHHbIX Mo HTepdency

RXD RS-232/RS-485 B HanpaBneHun ot MK3 k mogemy.

BbIKntoYeH — HET HanNPsHKEHUsI MUTaHWSA, MOAEM BbIKITHOYEH;
Mwraet ¢ neprogom 3 ¢ — MoAeM 3apeructTpupoBaH B cetn GSM,;
GSM Mwraet ¢ nepmnogom 0,8 ¢ — mogem npousBoguT nouck cetn GSM;

PucyHok 4 MwraeTt ¢ nepynogom 0,3 ¢ — mogem nNpor3BoaMT OOMeH JaHHbIMU
CBeToAMOAHbIE MUHAUKATOPbI no GPRS
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Kak npasuro, nouck cemu dnumcsi HeCKosbKo cekyHO. [locrne amozo mepmMmuHas 3ape2ecmpuposaH 8 cemul.
Ecnu ceemoduodHbiti uHOukamop 005120 Mu2aem, Mo 3mo 03Ha4Yaem, 4mo He ecmasrneHa kapma SIM, He esedeH PIN-k0d
(He cHsima nposepka PIN-koda) unu HedocmyrnHa cemb GSM.

d &Yl & MH04anp23:14

CocTosiH1e TepMUHana MoXHO NOCMOTpPETh, Bbibpas okHO < 3.CBA3b > MK3.

=]
Mpon3soauTeNb: Corp. name Ecnun B cTpoke cTaTyca MoZema BbiBeleHO coobLleHne “e cemu...”, T0
Mogens: Model name TEPMUHAN MHULNANN3MPOBaH, 3aperecTpupoBaH B CeTu GSM un rotoB K
CeTb: Operator OTMpaBKe KOPOTKUX TEKCTOBbIX coobuleHnn (SMS) npu asapusx 1 npu
3anpocax nonb3oBartens.
C: | B cetu (aomawHss)... a

Mpwv kKakor-NnMGo aBapuM Nonb3oBaTenNto Ha 3afaHHbI HoMep GyaeT oTnpaBrieHa sms ¢ MMeHeM NpuGopa, HasBaHWeMm
aBapun U BpeMeHeM ee BO3HKHOBeHMs. [Mocrne copoca aBapun NpuaeT coobLueHne 0 Bo306HOBMNEHUM paboTel MK3.

MopgroToBneHHble K Nepefaye sms XpaHATCA B 3HEProHe3aBUCUMON NamAaTy I Yl & NH04 anp 23:14
MKS3 v nepegatotcsa nonyyarento no mepe roroBHoctn GSM-moaema. 3.CBs3b

OTO NO3BONSAET 3HAYUTENBHO YMEHBLUNTL PUCK NOTEPU COOBLLEHNA(-MIA) Npu =
BO3MOXHbIX KPaTKOBPEMeHHbIX CBosXx CBs3W. B nmamsaTu xpaHaTtcs nsaTb Cnucok Heotnpaen. SMS
nocrnegHux cooblueHnil. Bpemst Ux xpaHeHust orpaHundeHo 15 munytamu. Mo ggfag Ka5°T3 BoccTaHoBNEHA
NCTEUEHUE BPEMEHW XPaHEHWsl, SMS CTMpaloTcs M3 namsiTn. VX kpaTkoe S nyCTBgf’f'_”_

cofepxaHue W Bpemsi CO3AaHUs MOXHO MPOCMOTPETb B MOCMEAHEM OKHe - - myCTO- - - -

akpaHa <3. CBA3b>. - - - - ycTO- - - - C

B MK3 npu wucnonbsoBaHum GSM-mogema ecTb BO3MOXHOCTb aBTOMAaTUYECKOM PaCCbIfIKM SMS-COOBLLEeHUA C
nokasaHunsiMM cHeTYMKa pacxoda BOAbI, KONMYECTBa NPOU30LLIEALLMX MYCKOB ABUraTENs U BpeMs ero HapaboTku(MoToyacsl).
OT0 0COBGEHHO aKTyarnbHO B Crny4vasix, i€ eCTb O0NbLIOE KONMMYECTBO yaaneHHbIX 0OBbEKTOB U OT HUX TpebyeTcsa nonyyarb

eXeHEBHbIN OTYET, HanpumMep, 06 OTNYLLIEHHOM KONMYECTBE BOAbI.
[ns nepuoam4eckoro MonyvyeHust Sms C 3HAYEHUSIMUM CYETYMKOB MOMb30BATENO B H

yctaHoBo4YHOM MeHo MK3 B pasgene [Hacmpolika ces3u] HeoGXooMmo paspeLunTb Eb

pacchInKy nokasaHWi CH4ETYUKOB M YCTAHOBUTL OHW HEOENMW U BPeEMS, B KOTopoe bynet

OTnpaBneHo coobLeHre.

YCTaHOBOYHOE MEHI0

[OHu Hepenun paccCblJIKu

Bc NMH BT Cp Yt M1 C6

Hacrtpoiika cBasn
Bpewmsi u gara Pacchbirnka 3HaYeHWil CHETYUKOB BpeMﬂ paccCbINIKun

C6poc napameTpol [Hn Hepenwn pacchbinkin nla

BasoBble napameTpbl
Kondurypauus

Hacrpoiika Bxonos 1-8
MapameTpbl 3aLmMThl

BpeMﬂ paccbinkn
|00
OGpaTuTe BHUMaHKe - [HW HeAenu HayuHarTes ¢ BockpeceHbs. Jacos MUAHYT

Momunmo paspgena [Hacmpolika ces3u] ycTaHOBOYHOIO MEHI0 MapameTpbl aBTopacchliku SMS oTobpaxaloTcs B O4HOM
13 OKOH 3KkpaHa < 3.CBA3b >.

I & Fal & NHo04anp 23:14 Tenepb kaxaplt pabounii aeHb (MH - MT) npu HacTynneHun Bpemenn 10:00
3.CBSI3b MK3 aBToMaTMyecku OTNpaBUT SMS CO CYETYMKamMum Ha TenedgoH
- nonb3oBaTtens.

MokasaHWsl CHETYMKOB MOXKHO TaKXKe NosyynTb B Nto6oe Bpemsi, OTNpaBnB Sms
ckomaHgon “>CYET”.

MoopobHert 06 aton komaHae - cMm. Paspen 2.5.6 “YoaneHHoe ynpaBneHue
KoMaHgamu nssms”.

LK pacchimnku:| NMEBrCpYrnr |

Bpems paccbinku:

o =]
Paccbinka nokasaHui
CYETYUKOB:
]|

Mpu yoaneHHOM yrnpasneHnm CTaHLmMen BO3MOXKHO 3a1e/CTBOBATb (PYHKLIMIO KpAaTKOBPEMEHHOTO OTKITIOYEHUA Moaema
WU poyTepa npwv ero BO3MOXXHOM cGoe Uu 3aBUcaHnu.

1. B wmeHio [Hacmpolika ces3u] 3apante Bpemss TanmayTta
coegnHeHnsa GSM. YCTaHOBOYHOE MEH!O

2. B meHo [KoHgpueypayus]-->>[®yHKuyusi yHUgepcasbHo20 pesie Basosbie napaveTpH
Kx]yctaHoBuTte 3HaveHune “Cpabar. Tanmayt”. Kokcpurypauys

Tenepb 310 perne byaeT KpaTKOBPEMEHHO, Ha 3 CEKYHAbI, BKIHOYaTLCS ;‘:g;;‘;:;iix:i::b
npu OTCYTCTBMWM B TeyeHue 3apaHHoro Bpemenu CMC c komaHgamu rI——

ynpasneHna wu C6paCb|BaTb mMoaem. BkrnitoueHune pene 6y}:J,eT HacTpoiika BpemeHn 1 fathl
MPOVCXOANTL NEPUOANYECKU, B NOGOM peskme paboThl, KPOME PyUHOTO. CBpoc napamerpo

3apelicTBoBaTL Nepefady sms m
[leiicTaue npy TaimayTe

Mposepka Ne, ¢ KoTOpOro OTNPaBreHa sms

Mposepka BpemeHyt 40CTaBKi SMS

| Mpu BO3MOXXHOM 3aBMCaHWM Mogema npekpatutcs noctynnenme CMC v yepes
MK3 3apaHHoe Bpems pene KX BKIMIOUYNTCS, ero H.3. KOHTaKTbl Ha 3 CEKYHAbl PAa30MKHY T
K2 uenb nNUTaHWS MoOAeMa, Mocfne Yero OH TeopeTUYecKku nepesarpysuTcs u
Bl K2.3 BOcCcTaHoBUT nepegady CMC. Ecnu aToro He npousowwno, u CMC Bce-paBHO He
| [ k22 vosew | TOCTYMAIOT, Yepe3 3anaHHoe Bpems npousonaeT oyepegHoe BKITHOYEHME perne U
E::l ] K21 N Tak 40 6€CKOHEYHOCTH UNWN NEPEKIIOYEHNS Ha PYYHOWN PEXMM.
YHusepoarstoe Ecnn noctynuno CMC ¢ komaHgon, Tanmep BKOYeHWs pene obHynsercs,
pene 2508, 2 A
OTCYEeT BpeMeHM HauNMHaEeTCs 3aHOBO.
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2.8 Cessb c MK (MJIK)

MKS3 ocHalleH dpusnyeckum nHtepdencom RS-485, no koTopomy BO3MOXHO yAaneHHOe ynpasneHne 1 MOHUTOPUHT BCEX
napameTpoB KoHTpornnepa. WHTepdenc RS-485 saBnsercsa Hauboriee pacnpocTpaHeHHbIM B MPOMbILLNIEHHOWN
aBTOMaTu3aumm. Ero ncnonbayrot npombiwneHHsble cet Modbus, Profibus DP, ARCNET, BitBus, WorldFip, LON, Interbus n
MHOXECTBO HECTaHAaPTHbIX ceTeln. CBA3aHO 3TO C TEM, YTO MO BCEM OCHOBHbLIM NoKa3aTensiM aHHbIN MHTepdenc ABnsieTcs
HaWmMyYLWNM M3 BCEX BO3MOXHbIX NPV COBPEMEHHOM YPOBHE pa3BUTUS TexHorornv. OCHOBHbIMW €ro JOCTOMHCTBaMU
ABMSAOTCS:

o [BYCTOPOHHUI 06MEH AaHHbIMU BCEro N0 OAHOWN BUTOM Nape NpoBOAOB;

o paboTa Cc HECKONBbKUMU TPAHCUBEPAMMU, MOAKMOYEHHBIMU K OLHON U TOW XXe JINHNY;
o Oonbluas AnvMHa NMHUK CBA3K;

o [0OCTaTOYHO BbICOKas CKOPOCTb Nepeaayn.

B ocHoBe noctpoenusi nHtepdenca RS-485 nexut anddepeHumanbHbii cnocob CWH?;? Curwan _
nepefayvn curHana, Korga HanpsbkeHue, COOTBETCTBYIOLLEE YPOBHIO NTOMMYECKOW eaVHULLbI 1.
UNW HynNsi, OTCYUTBIBAETCH He OT "3eMnin”, a M3MepseTcs Kak pa3HOCTb NOTEHLMANOB MeXay C§¢ A gz
OByms nepegaowymuy nuHuamn: Data+(A) n Data-(B). MNpy 3ToM HanpsikeHne Kaxkaon NMnHum §#— 33;
OTHOCUTENBHO "3eMmnn" MOXET ObITb MPON3BONbHBIM, HO HE AOIMKHO BbIXOAWTL 32 AManasoH - B -
7..+12B. Y

Beagywmit  Begombin MpuemHukn curHana aenswoTcsa guddepeHumnansHbIMKU, T.e.
(Master)  (Slave) BOCMPUHUMAIOT TOMbKO Pa3HOCTb MEeXAy HamnpshKEHUAMU Ha FIUHUK
| Besombi | Data+ v Data-. Mpu pasHocTn HanpsbkeHuin 6onee 200 MB, oo +12 B

Vﬁ (Slave) Vﬁ CYMUTaETCS, YTO Ha NIMHUWN YCTAHOBMNEHO 3HAYEHNE NOTMYECKON eaNHULbI,

£ £ npu HanpspkeHun meHee -200 mB, go -7 B - normyeckoro Hyns.
OnddepeHunansHoe HampskeHMe Ha BbiIxoge mnepefaTtyvka B

E] ><:><:X:>< E] COOTBETCTBMU CO CTaHAAPTOM AOMMKHO ObITb He MeHee 1,5 B, noatomy

R, npu nopore cpabaTbiBaHNs NPUEMHUKa 290 mB noMexa MOXeT NMeTb
120 Z&@ Benomblit  Benombiit Z&@ 120 pasmax 1,3 B Hag ypoBHem 200 mMB. Takoii 6onbLuoi 3anac Heobxoaum
(Slave) (Slave) ans paboTbl Ha ANUHHBIX MAUHUAX € 6GonblinMm OMUYECKUM

H H COMNPOTUBIIEHNEM.

PaKkTU4eCKM, UMEHHO 3TOT 3anac Mo HaMpPsHKEHWIO U onpeaenseT MakcumanbHy AnnMHY nuHum ceasm (1200 m) npu
HU3KNX CKOPOCTSX Nnepedayun (MeHee 100 k6uT/c).

Bnarogapsi cMMMeTpUM NNUHWIA OTHOCUTENBHO "3eMIn" B HUX HaBOAATCSA NoMexu, 6rnskue no popme n BennynHe. B
npuvemHuke ¢ andgepeHumnanbHbIM BXOAOM CUrHan BbIAENSETCA NyTeM BbIMUTAHWUS HAMPSBKEHUI Ha NMUHUAX, NMO3TOMY
nocne BblYUTaHWS HanpsKeHNe NoOMeXn oKa3blBaeTCs paBHbIM HYMH. B peanbHbIX yCNoBusX, Korga cylecTByeT HebonbLuas
aCMMMETPUS NINHUIA U Harpy3oK, noMexa NoAaBrseTcst He NOMHOCTBIO, HO OCNAabnsAeTcs CywecTBeHHO. Ans MUHUMHU3aumum
YyBCTBUTENBHOCTM NTMHMM NEPeAayn K ANeKTPOMarHMTHON HaBOAKE UCMONb3yeTCs BUTasi napa NpoBOAOB. TOKW, HABOAMMbIE
B COCEOHUX BWUTKax BCMNEACTBME SABMEHUS SMEKTPOMAarHUTHOM MHAYKUMKM, no “"npaBuny OypaBumka" okasblBalTCA
HanpaBneHHbIMU HABCTPeYy APYr-Apyry U B3anMHO KoMmneHcupytotcd. CTeneHb KOMNeHcaunm onpenenseTca kayecTBom
N3roToBreHns kKabens n KoNMYECTBOM BUTKOB Ha AMHULLY ATTUHBI.

JInHna cBA3WM gorkHa npeacTaBnATb cobon oauH kabenb BuTOM napbl. K aToMy kabento npucoeauHsoTCs Bce
NPUEMHVKM U nepefaTynkn. PacctosiHue oT NMHUKM OO MUKPOKOHTpOMfepa LAOMKHO ObiTb Kak MOXHO KOpode, Tak Kak
ONVHHbIE OTBETBIMEHMS BHOCST paccornacoBaHWE WU BbI3bIBAKOT OTpaxeHus. [Ona cornmacoBaHWsi NNUHUKU MCMOMb3YHT
TepMuHanbHble (KOHUEeBbIe) pe3ncTopbl Rt. BenuunHy pesnctopa BeiGrpatoT B 3aBUCMMOCTY OT BOITHOBOTO CONPOTHBMAEHNS
ncnonb3yemoro kabens. Kabenw, cnpoektupoBaHHble cneuvanbHo Ans uHTepdenca RS-485, nmeloT BOnHOBOE
conpotuenexve 120 Om. Ha Takoe e conpoTuBneHne obbI4HO paccumMTaHbl MMKPOCXEMbI TPAHCUBEPOB nHTepdernca RS-
485. NoaTomy conpoTUBIEHNE TEPMUHATBHOIO pe3nctopa Bbibnpaetcst paBHbIM 120 Om, moLHoCTb - 0,25 BT.

PesncTopbl CTaBAT Ha ABYX NPOTMBOMNOMNOXHBLIX KOHLAX kabens. PacnpocTpaHeHHoW ownbKon ABnsieTcs ycTaHoBKa
pesucTopa Ha BXOAE KaXJOro MpUEMHUKA, MOOKMOYEHHOrO K JNIMHUWM, UMW Ha KOHLE KaXJoro oTBoda OT JMHWUW, YTO
neperpyxaeT cTaHOapTHbIN nepefatyvk. [eno B TOM, 4YTO ABa TepMUHanbHbIX pe3nctopa B cymme patoT 60 Owm u
notpebnstoT Tok 25 MA npu HanpshkeHUU Ha Bbixode nepedartyvka 1,5 B; kpome aToro, 32 npuemMHuKa co CTaHO4apTHbIM
BXOAHbLIM TOKOM 1 MA NOTpednsAT oT NMHUK 32 MA, Npu 3TOM 00Lee noTpebrneHne Toka OT nepeaartymka coctasnset 57 MA.
OO6bI4YHO 3TO 3Ha4YeHUe Brn3ko K MakCuManbHO AOMYCTMMOMY TOKY Harpy3ku cTaHgapTHoro nepegartymka RS-485. MNoatomy
Harpyska nepegarymka LOMNOMHUTENbHbIMU PE3UCTOPaMM MOXET NMPUBECTU K €ro OTKITHYEHUIO CPEACTBAMU BCTPOEHHOWN
aBTOMAaTUYECKOW 3aLLMTbI OT NEePerpy3ku.

BTopow npnynHou, KOTopas 3anpeLLaeT UCnonb3oBaHne pe3nctopa B MoboM MecTe, KPOME KOHLIOB NNMHUK, SIBNSETCA
OTpaXkeHue curHana oT MecTa pacnonoxeHusi peauctopa. Npu pacyete ConpoTUBNEHMS COrMacyoLLEero pe3nctopa Hy>Ho
yunTbiBaTh 0bLLEE COMPOTMBIEHME BCEX HArpy30K Ha KOHLE NMUHUW. Hanpumep, ecnu K KOHUY NUHUM NOOKMYEH LuKad
aBTOMaTUKK, B KOTOPOM pacnornoxeHbl 30 mogynen ¢ noptom RS-485, kaxabln U3 KOTOPbIX UMEET BXOAHOE CONPOTUBIEHNE
12 kOm, To obLlee conpoTuBrneHne Bcex mopynew Oyaer paBHo 12 kOm/30 = 400 Om. lMoatomy Ans nonyyYeHus
conpoTuBneHust Harpy3sku nuHum 120 OM conpoTMBREHNE TEPMUHANBHOIO pe3ncTopa A0MKHO ObiTb paBHo 171 Om.

HepocTtatok NpMMeHeHNst CormacyroLLmMx pe3ncTopoB: Npu AnvHe kabena 1 KM ero ommyeckoe conpoTmeneHne (ons
TMNOBOrO cTaHgapTHoro kabens) coctaBut 97 Om. lNMpu Hanuumm cornacywouwlero pesuctopa 120 Om obpasyetca
PE3NCTMBHbBIV AenuTeNb, KOTOPLIM NPUMEPHO B 2 pasa ocnabnsaert curHan, v yxyAlaeT OTHOLEHUe CUrHarn/Wwym Ha BXxoae
npvemHuka. [oatomy npu HU3KMX ckopocTax nepefadn (meHee 9600 6MT/C) 1 BOMbLLIOM YPOBHE NMOMEX TEPMUHAMBHBIN
pes3ncTop He yny4LluaeT, a yxyawaeT HaAeXHOCTb Nepeaaydu.

Tononorusi ceten

Tononorug ceTter Ha ocHoBe MHTepdenca RS-485 onpenenseTca He06Xx0ANMMOCTBIO YCTPAHEHNS OTPAXEHWUIN B NIMHUN
nepegayn. NockonbKy OTpaKeHUs NPOUCXOAAT OT ftobon HEOQHOPOAHOCTM, B TOM YMCMe OTBETBNEHWIW OT MUHWM, TO
€OQNHCTBEHHO NPaBuUIbHOW Tononorven cetn ByaeT Takas, KoTopas BbIMmMAAWT Kak eamHas nuHus 6e3 oTBOAOB, K KOTOPOW He
6onee 4yem B 32 TOUKax MOAKIOYEHbI YCTPOMCTBA C MHTepdencom RS-485.
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pauii

MpaBunbHo HenpaBunbHo
Tononorus ceth Ha OCHOBe MHTepdeiica
RS-485. KBagpaTtvkamu 0603Ha4eHb!
yCTpoWiCcTBa C UHTepdeiicom RS-485.

N
=%
-

JTioOble BapuaHTbl, B KOTOPbIX JIMHUSA MMEET [OJIMHHbIE OTBOAblI MMM COeAUHEHne
HECKOIbKMX kabenen B O4HON TOYKE, MPUBOAAT K OTPAXKEHUSAM U CHUXKEHUIO KadyecTBa
nepegayu.

OpHako ckasaHHOe crnpaBednvBO TOMbKO AMs BbICOKUX CKOpocTen nepepadn (6onee
9600 6uT/C), Korga adhdeKTbI OTPAXKEHUSA BMUSIIOT HA OOCTOBEPHOCTbL nepepayn. [Ans
HM3KMX CKOPOCTEN ArvHa OTBOAA MOXET ObITb MPOU3BOSBHOMN.

BmecTte ¢ anddepeHumanbHbIMM NPOBOAHMKAMI Takke NPOKNaablBaloTCA MPOBOA
nsonupoBaHHoOW "semnu" (curHanbHom "3emnun"). [peHaxHbIi MpoBOA - NpOBOS,
npoknagbiBaembli BMECTEe C BUTOW MapoM M COeaMHAWMA "3emMnn" yaaneHHbIX
yCTpOWCTB. Yepes 3TOT NpoBOA ypaBHMBAKOTCA NOoTeHumansl "semens". MNpy BKNOYEeHUM
YCTPOWCTBa B FMUHWIO OPEHaXHbI NPOBOA CleAyeT MOACOEAVHSATb MepBbIM, a npu
OTKIMIOYEHUUN - OTCOEAMHATL MocneaHuM. [ns orpaHuMYeHust Toka Yepes OpeHaxHbIn
NPOBOA ero 3a3eMsoT B KaX4oM ycTponcTae vepes pesuctop B 100 Om (0.5 BT).

Korga nepegatymku Bcex y0Tp0I7ICTB, NOAKIMHYEHHbIX K
JNIMHN, HaXxogATCA B TPETbEM (BbICOKOOMHOM) COCTOAHUN,
orn4eckoe CoCTtosAaHune JTIMHUM 1 BXoO0B BCEX MPUEMHUKOB He

A
Llens

Butas napa

/

A
Llens

/

3asemnenus 1

3asemnenus 1

A4 oon

[peHaxHbli NpoBoa

10 +

onpegeneHo. Ytobbl ycTpaHWTb 3Ty HEONpeneneHHOCTb,
HEVHBEPTUPYIOLMIA BXOA4 MNPUEMHUKA COEOMHSIT 4epes
pesncTop C LUMHOW NUTaHUSA, @ MHBEPTUPYIOLIMIA - C LUMHON

"semnun". BennunHbl pesncTopoB BbIOMPAKOT TakMMu, HTOObI
HanpshkeHMe Mexay Bxogamu cTano Oonblle nopora
cpabaTbiBaHus npuemMHuka (+200 mB).

+5B MockonbKy 3TuU pe3ucTopbl OKa3biBakTCH
NOAKMYEHHBIMM NapanmnenbHo fMHMK nepegadn, To Ans
Apansep RS-485 Rac obecnevyeHns cornacoBaHuUs NUHUW C UHTepdEencom
— RO A 15 10R | A HeobxoouMo, 4YTOObl 3KBUBANEHTHOE COMPOTMBIIEHME Ha

— 1p Re << BX0f1le NHWM GbIno pasHo 120 Om.
—dRrE Rex 10R 120 ThHmA Re OTO cMelleHWe npu OTCYTCTBUM BXOOHbIX CUrHaANoOB
S . B B ¢ obecrneunmBaeT Ha BbIXOAE MNPUEMHMKA rormdeckyro "1

T?ai nopaepxmeas, Takum o6pa3om, ypoBeHb CTONOBOro buTta.
MK3 RBX - BXx0AHOE conpoTuBrieHne npmemMHuka (06b14HO 12 kOm);

I—(IDGNDR

Rc - cornacyowme peauctopbl (120 Om);
R3c - pe3ncTopbl 3aLMTHOTO CMELLEeHUs.

Mukpocxema gparisepa RS-485, yctaHosneHHas B MK3, obnagaeT BbICOKMM BXOAHLIM COMPOTUBIEHMEM (nopsiaka 96
KOM), 4TO NO3BOMNSAET BKMOYUTL B OAHY ceTb Gonee 32 ycTpolcTB. MNuTaHmne gpanBepa OCyLLECTBMSETCA OT OTAENbHOMo
M305IMPOBaHHOIO NCTOYHMKA. BbiNonHeHa rafibBaHM4eckas pa3Bs3ka BCEX CUrHamNbHbIX JIMHUIA.

Ona 3awmnTbl OoT AvddpepeHumanbHbiX NepeHanpskeHUn BCe MPOBOAHUKM JIMHWM, BKIOYasi M30SIMPOBAaHHbIN
OOLWNA, LIYHTUPYIOTCA Ha JoKanbHble "3emMnu" npyv MNOMOLUM OrpaHUYMTENEN HanpsikeHusi. 3awmuTa OrpaHnyYnTeEnsMm
HanpsKeHWs 4eNCTBEHHA NpU KpaTKOBPEMEHHbIX NepeHanpsiXeHusX. [Npy AnnTenbHbIX - TOKM KOPOTKOrO 3aMbIKaHUSA MOTyT
BbIBECTU OFPaHNYUTENN U3 CTPOSI, U YCTPOMCTBA Ha NINHUM OKaxXyTcs 6e3 3awmTbl. [ns 3aLmThl OT KOPOTKUX 3aMblKaHWI B
TIMHMIO MOXHO NOCeaoBaTeNbHO BKIIOUYUTL NaBKue NpegoxpaHnuTenu.

Hsoxuposanos “HT‘"‘H“EP HekoTopble paspaboTuvkm pekoMeHaylT Ans

Ty A
| g ~ 3aLLMTbI OT PaAMONOMeEX AOMOSHUTESNbHO BKMOYaThL B
D B 5 % " B HECKOIMbKMX MECTax MEXay 9KpaHOM U1 3a3eMreHnem
i v I 1 creumarnbHble BbICOKOYACTOTHbIE KOHAEHCaTopbI
4_‘1/ BIp L1 Mnemene = 1 1 1 l eMKocTbio 1...10 HO.
f f MpenoRp.
Hionupoeannas 1 -
(crrHaTe R sewns W Bes sasemenns [ — Ecnu B NMHUIO BCE e MoMafatoT BLICOKOYACTOTHLIE
MOMEXU, WX MOXHO OTCEATb WHOYKTUBHBLIMU
Dunetp Dxpan ¢dunbTpamu, KoTOopble MNocnefoBaTeNbHO
A s - — B A BKMIOYAIOTCA B JMHWIO HEMOCPEACTBEHHO Y
B_L,wﬁ:( ] ( ] _“"“—LB npuemHukoB. Hanpumep, B82790-S**** cupmbl
R --- - -- ji --mmeee- ' Epcos, BbINOMHEHHbIN B BUAE YETbIPEXMOMIOCHMKA,
3 C yepes KOTOpbIi BUTas Mmapa MOACOEAMHSIETCS K
AIEMITEHHE

NPUEMHWKY.

B 3aBucMmMocCTM OT cKopocTu nepefadv U HeOOXOAMMOW AnWHbI Kabens MOXHO MCnonb3oBaTb NMOO cnewlmanbHbIni
kabenb, NMbo npakTuyeckn Nobyto napy npooaoB. Kabenb, CNnpoekTUpoBaHHbI crieumanbHo Ans uHtepderica RS-485,
SIBMSIETCS BUTON Napon ¢ BONHOBBLIM conpoTueneHnem 120 Om. [1nsa xopoLuero noaaBneHns nanyvyaembix 1 NpUHUMaeMbix
NOMeX BaXHO OOmbLIOe KOMMYECTBO BWUTKOB Ha €AMHWLY ANVHbI Kabens, a Takke WMAEHTUYHOCTb MapameTpoB BCEX
NpoBOAOB.

Mpn ncnonb3oBaHMM HEW3ONMPOBaHHbIX TPAHCMBEPOB WHTepderica KpoOMe CUrHanbHbiX MPOBOAOB B Kabene
HeobXoAMMO NpeayCMOTPEThb €elle OOHY BUTYIO Napy Anst COeQMHEHVs Lenen 3a3eMrneHnst coegnHsaeMbiX MHTepdEencoB.
Mpu Hanuuum ranbBaHMYECKOW M30NALMN NHTEPAENCOB 3TOrO AenaTtb He HYXHo. Kabenn MoryT GbITb 3KpaHMPOBaHHbLIMU
unu HeT. bes akcneprmeHTa 04eHb TPYAHO PELUNTL, HY>KEH NN 3KPaH.

B nNpOMBIWNEHHbIX YCMNOBUSIX, TSBKEMbIX B MNIaHe 3MeKTPOMAarHUTHOIO LiyMa, PEeKOMEHOYETCs MNPUMEHSITb
3KpPaHMPOBAaHHELIN kabenb C BUTON Napon. OkpaH, OXBaTbIBAOLLMIA MPOBOAHWKN MWMHWUM, 3alUMLLAET UX OT napasuTHbIX
E€MKOCTHbIX CBSA3€I U BHELUHMX MarHUTHbIX Nonen. JkpaH criegyeT 3a3eMnsTb TOMbKO B OAHOW U3 KPaNHMX TOYEK MUHUN.
3a3eMrieHrie B HECKOMbKUX TOYKax HEeLOoMyCTMMO: M3-3a pasHOCTM MOTEHUMAanoB MECTHbIX "3emenb" Mo aKpaHy MoryT
npoTeKaTb CyLLEeCTBEHHbIE TOKW, KOTOpble ByayT co3gaBaTh HABOAKW HA CUTHarbHbIE MPOBOAHUKM.
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B MK3 nepenaya gaHHbIx no RS-485 ocywectangercs no npotokony Modbus RTU unun ASCII B cooteetcTBrmn ¢ Modbus
Application Protocol Specification v.1.1b. ®n3nyeckune napameTtpbl niTepdenca: 7 nnm 8 6ut gaHHeix, 1 nnu 2 cton-buTa, ¢
KOHTponem yeTHocTu unu 6es. MpoTokon nepegayn, CKOPOCTb COEAUHEHNS, KONMYECTBO BUT AaHHbIX U CETEBON afpec
3apatotces B yctaHoBouHoMm MeHo MK3 B pasgene “Hactpoiika cBasu”. OnucaHue npotokona Modbus - B npunaraemom
pokymeHTe “MK3. Onucanwne npotokona Modbus v.X.X".

YcraHoBka napameTpoB cBA3n MK3
lMepen vcnonb3oBaHMEM CBSA3M KOPPEKTMPYHOTCH napameTpbl yctaHoBovHoro meHwo MK3 - pasgen “Hactpoinka
cBsasn’(cm.Pasgen 2.13.2):

Mpotokon | Modbus RTU unu Modbus ASCII

2400 ...115200 6um/cex.
(Ha3Hayaemcst abMuUHUCMpPamopom)

YcTaHOBOYHOE MEHI0

CkopocTb nepeaaym
Basosble napameTpbl
KoHdurypauus
Hactpoiika Bxogos 1-8

*
BuT AaHHbIX 7.8
YeTHOCTb | HEmM/HeyemHbill / 4emHbIli

\VAVAVAV4

MapameTpbl 3aWuThI

Hacrpoiika cBsian > Cron-6ut 1.2
Bpewms u pata

C6poc napameTpo Mpotokon cBsian Ap,pec yCTpOﬁCTBa 1,247

CkopocTb nepegain Modbus RTU

BCETU | (HasHayaemcs aOMUHLCMPEmMOPOM)

BuT pnaHHbIX

YeTHocTb
Cron-6ut BpeMﬂ TaﬁMayTa
coeauHeHus, ¢

0...600 cexyHd

* Ha npakTyKe 7-1 BUTHBIV pexXnM nepeaadun NpUMeHsieTcs [eitcTBYE Npy “Huyezo He demamsp”,
TONbKO Npu ncnosnb3oBaHum npotokona Modbus ASCII. TaitmayTe “Aeapusi no matimaymy”

Ecnu BbInonHaeTcs TONbKO MOHUTOPWHT MO CETU, TO AOCTaTOYHO YCTaHOBUTb BblLLENEPEUYNCIIEHHbIE MapaMeTpbl, ECIN Xe
nnaHupyetcs ynpaeneHue asurarenem (Pexum pabotel - “Komanabl no RS-485”), To cnegyeT npegycMoTpeTh OTKITHOYEHME
asuvrartens npu obpbiee cBasu ¢ MK(MJK). [na atoro B rpynne ecTb NyHKTbI “BpeMs TanmayTa coeanHeHus”(anana3soH ot 0
00 600 cekyHa) v “fencteue npu TanmayTe”. B nyHkTe “Bpems TariMayTa coeMHeHns” yCTaHaBNMMBAETCS BPEMSI B CEKYHAAX,
yepes koTopoe ByaeT OTKMYeH gBuratenb Npy OTCYTCTBUM 3anpocoB co cTopoHbl MK k MK3. B nyHkTe “[enictBue npu
TavimayTe” cnegyeT ycTaHoBUTb “ABapus no TarimayTy” 4Ns aBapyMnHON OCTaHOBKW ABUraTens.

Ecnu npu pabote npepseTtcs cBs3b (Hanpumep, cryymncs obpbiB NMHWMK), TO NpekpaTaTes 3anpockl oT MK n yepes
Bpemsi, 3alaHHoe B MyHKTe “Bpems TavmayTa coeauHeHus” aBuratenb Hacoca OyaeT aBapuiiHO ocTaHoBreH. lMocne
OKOHYaHWA BpeMeHW BbIAEPXKKM Mocrne aBapuu pabota OyaeT npogjorkeHa B WTaTHOM pexume. MK3 ByaeT oxuaaTb
KomaHabl BKrtoveHus ot K.

Mpu ynaneHHOM ynpaeneHuy cTaHuuen BO3MOXHO 3a4eNCTBOBaTh (PYHKLMIO KpaTKOBPEMEHHOro oTkntoveHns GPRS-
TepM1Hana unv poyTtepa npu ero BO3MoXXHOM c6oe nnm saBucaHum.

1. B meHw [Hacmpolika ces3u] 3apganTe B CeKyHOax BpeMsi
TanmayTa coegnHeHus Ansa pexvma ynpasneHus ot lNK.

YCTaHOBOYHOE MEHI0

2. B meHo [KoHpuaypayusi]-->>[®yHKyusi yHUgepcasibHO20 peJie Basosuie napaveTpy. - L>
« 6 T o 3y Kondpurypauus Anpec CTDOViCTEa B CeTH m
Kx] yctaHosuTe sHaueHue “Cpabart. TanmayT”. HacTpofika 8x0m08

[leicTaue npu TaitmayTe
3apeitcTBOBATHL Nepenady sms

Tenepb 3710 pene GyaeT KpaTKOBPEMEHHO, Ha 3 CEKYHAbI, BKNOYaTbCS MapameTpbl 38T
npy OTCYTCTBUM B TeYeHue 3aJaHHOTO BPEMEHW NoObIX 3anpocoB OT i
MK(MIK) n cbpacbiBaTb MoaeM. BkrtoueHne perne byaoeT npoucxoauTb gggg’i"::s;:’;“;:””““"
nepuoamnyecku, B NioGoM pexnme paboTbl, KpoMe Py4HOro.

Hactpoiika cBsizn

| Mpu BO3MOXXHOM 3aBMCaHMM MoAeMa NPeKpaTUTCA NOCTYNINEHME 3anpoCcoB

MK3 ot MK(MJIK) n yepes 3agaHHoe BpeMs perne Kx BKMOYMTCS, €ro H.3. KOHTaKTbl Ha

K2 3 cekyHObl pa3oMKHYT uenb nuTaHus GPRS-mogema, nocne 4ero OH

1 K2.3 TEOpPETMYECKM Nepe3arpy3nTcs U BOCCTAHOBUT nepedady AaHHbIX. Ecnn aTtoro

L[ k22 Y Grrs. He Npou3oLno, U AaHHble BCEe-paBHO He MOCTYNaloT, Yepe3 3afaHHOe BpeMs

E:] ] K2.1 M modem npousonaeT o4yepedHoe BKIYeHWe perne u Tak A0 OecKOHeYHOCTW wnun
A j r NepeknioYeHNs Ha PyYHOW PEXUM.

Ecnn noctynun niobon 3anpoc ot [K(MJK), Tarmep BkntodeHus pene

~220 B
06HyﬂﬂeTCﬂ, OTCYeT BpeMEeHN Ha4YNHaeTCAa 3aHOBO.

HaHHaa dyHkuua cbpoca paboTaeT B nHOGOM aBTOMaTUYECKOM pexume paboTbl, NpU Nepexode B PyqHOW -
OTKMoYaeTcs.
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2.9 OaTtumkm
2.9.1 JaTtuyunku ypoBHA

[laTymkm ypoBHS — 3TO YCTPOWCTBA, NO3BONSAIOLLME OTCMEXMBATh KOMMYECTBO >XUAKOTO MIN CbiMy4ero BeLecTBa no
YPOBHIO €ro MOBEPXHOCTW B HEKOTOPOW EMKOCTM. [laTymkv ypoBHS MOryT BblAaBaTb OWCKPETHBIN (MO AOCTUXEHWUU
HEKOTOPOro YPOBHSHA) UMW HEMpPepPbIBHbIN curHan (abcomTHasa BbICOTa TEKYLLEro YPOBHA) B 3aBMCUMMOCTM OT NpuHUMNa
Aencteus. Kpome Toro, 4aTtumky ypoBHSt MOTYT OblTb KOHTAKTHBIMU U 6ECKOHTaKTHbIMU. 10 NPMHUMNY AeNCTBUSA AaTymKm
YPOBHSA MOryT ObITb: KOHOYKTOMETPUYECKMMMW, E€MKOCTHbIMMW, MOMMaBKOBbIMW, pagapHOro Tuna, YrbTpasByKOBbIMU,
MMAPOCTaTUHECKMMM N NPOYUMM.

B KkayecTBe OaTuMKOB YpPOBHS MOMyT MPUMEHATbCS pene AaBrieHusi, HacTPOeHHble Ha onpederneHHble 3HayYeHus
cpabatbiBaHuA. Takke BO3MOXHO UCMOMb30BaHNE 3MEKTPOKOHTAKTHBIX MaHOMETPOB Jt0BbIX MCMOMHEHWI U aHaNoroBbIX
0aTyYNKOB AaBNEHUS C BbIXOAHbIM curHanom 0...20(4...20 )MA.

Hwxe npegcraBneHbl Hanboree 4acTo CNoNb3yeMble BapuaHTbl NPUMEHEHWS AaTYNKOB.

Ju—— OuckpeTHble NnonnaBKoBble AaTYMKKU YpPOBHSA

YpOBeHb B
------------------- BepxHuit

B peanusauuu fartyvka, BolAatoLLero AUCKPETHbIN CUrHar, 06bI4HO UCMONb3yeTcst
............... il Habop MONMaBKOB, PaCrONIOXKEHHbIX Ha pas3fnMYHbIX YPOBHAX pesepByapa. Mpu
[OCTVKEHUN XMOKOCTbIO YPOBHSl, Ha KOTOPOM pacronaraeTcsi MonnaBoK, OH
fommasok - ppITaNKNBAETCA BBEPX. OTO NPUBOAVT B [BWKEHUE MEXaHUHYECKYIO CUCTEMY WM
3NEeKTPOMEXaHNYECKY0 CUCTEMY, U BLIXOLHOM CUTHAM NOSBAETCA, Hanpumep, npu

gzﬁ:"“"”e 3aMbIKaHUN 3NEKTPUYECKNX KOHTAKTOB repKOHOBOIO pere.
B ansTepHaTyBHON KOHMrypaLum npucyTCTBYET HanpasnsoLas, cogepxaiias
[N ™ Fci Habop pere. Boonb HanpasnsioLwen Beres 3a YPpoBHEM XWUAKOCTM nepemeLlaeTcs
yposero MOMMaBoK, COAepPXXaLlWi NOCTOSIHHbIA MarHuT. MpubnikeHre nonnaeka K perne

Hanpasnsiouas BbI3bIBAET ero cpabaTbiBaHue

[NCKPETHbIN BbIXOOHOW CUTHAM MOXET ObITb UCMOSb30BaH AJ1S1 «MOLAaroBoro» MOHUTOPUHIA YPOBHS XUAKOCTU B
pesepByape — AaTuMK NPOCTO COOBLLAET, OCTMI SN YPOBEHb XUAKOCTM KOHKPETHON OTMETKM UK HeT. Takke AaT4mnK YPOBHS
C AMCKPETHbIM BbIXOAHbLIM CUrHarIOM MOXET Cy>KWUTb 3/IEMEHTOM aBTOHOMHOIO perynsitopa B crydae, Hanpumep, Koraa
HeoBX0AMMO MoAAEePKUBATb NMOCTOSIHHBIV YPOBEHb XUAKOCTU B pe3epByape — AN peanusauum AaHHON CXeMbl BbIXOQHOW
CUrHam MOXeT HEMOCPeACTBEHHO YNPaBNsTb CUMOBLIM pere, OTKPbIBaLMM/3aKpbIBalOLLIMM BXOAHOW/BLIXOAHOW KanaH
pesepByapa.

[laTynk BepxHero unu [laT4MK HUKHEro YpOBHSA [laTumk BepXHero ypoBHsA

npeaenbHOro ypoBHsA Kowmaym
3aMKHym .

A CreHka b6aka

9 . [Monnasok
CreHka baka . * KoHmakm

3aMKHym

Kopnyc gatuuka

lepkon Kormakm

PasomMKHym
e Kormakm
Crenka baka pasomkHym

[Monnasok [Monnasok

MonnaBkoBbIe BbIKo4aTenu

YpoBEHb OTKIOYEHNS

MonnaBkoBble BbIKMNOYATENN MPUMEHSIOTCA AJISi KOHTPONS YPOBHS BOAbI NpU
OMyCTOLLUEHUW NN HAaNOMHEHNWN EMKOCTEW.

Kopnyc BbIkntoyaTens BbINOMHEH 13 NacTyka, repMeTUYEH U BOAOHEMNPOHULIAEM.
BHyTpn kopnyca HaxoguTcsi BO3gyX, MO3ITOMY, Haxodsicb B BOAE, OH CTPEMUTCSH
BCNIbITb 1 3aHUMAaET MakcMarbHO BbICOKOE nonoxeHwue. MNpy nageHny ypoBHS Bogbl,
MonnaBoK OMyCcKaeTcs BHW3, BNIOTb 4O HEKOTOPOro HWXHEro nomnoxeHus. Pasbpoc
MeXIy BEPXHUM U HKHUM MOSIOKEHUsIMI MOMnaBka perynupyercst ANMHOM nposoaa,
oTBEAEHHOW Ans ero nepemelleHusi. OTnpaBHasi TOYKa, OTHOCUTENbHO KOTOPOW

Kornmakm pasomkHym
Tpy3

’
o=

-
s YpoBeHb BKNIOYEHMUS

nepemMeLlaeTcsa nonsaBoK, 3a4aéTcs C NMOMOLLbIO rpysa, KOTOpbIN MepemeLlaeTcs . /¢ Kowmakm samkHym

Q
’

ROVt

BAOMb Kabens BbiktovaTens.

BHyTpu Kopnyca BbikntoyaTenst HaXOASATCA KOHTaKTbl ABYX 3MIEKTPUYECKNX LIENeN N METANNTMYECKUI LapyVK, KOTOPbI
nepekaTbiBaeTCA U3 OQHOTO MOMOXEHUsI B APYroe, 3amblkasi O4HY U3 HUX. B HKHEM NONoXeHMM 3aMbIKaeTcs Lenb Mexay
06LWMM NPOBOAOM M KOHTaKTOM 2, B BEPXHEM — LieMb «O0OLWMN — KOHTaKT 1». YTo6bl Wapuk HagéxHo drKcumpoBarncs B
KparHUX NonoXxeHusx n obecnevmBan xopollee 3aMblkaHue KOHTaAKTOB 6e3 apebesxaHns, B KOpryce BbIKMYaTens ecTb
MarHuTbl. OHU MPUTATMBALOT LUAPWK B OOHO 13 KpaHUX NONOXeHWIA, bnarogaps MarHuTam B MpOMEXKYTOYHOM MOSNOXEHUN He
NPOUCXOAMUT MNOCTOSIHHOMO NepeKaTbiBaHUS Lapuka 13 OAHOro NofoxeHus B apyroe. Cuna MarHMToB paccymMTaHa Tak, 4To
LLIapVK NEPEXoaMT U3 OOHOIO COCTOSIHMSA B APYToe Npu ykrnoHe okorno 70 rpagycos.

KOHAyKTOMeTpVI‘-IeCKMe AAaTYUKN YPOBHA

B kayecTBe [OaTUYMKOB YPOBHS LUMPOKO MPUMEHSIIOTCA KOHAYKTOMETPUYECKME 30HAbl, KOTOpble MOryT ObiTb
MCMONb30BaHbl AN KOHTPOSSI YPOBHS 3MeKTPOMPOBOAHBIX XUAKOCTEW, TakMX Kak BOAA M BOAHblE pacTBOpbI Conen,
pPacTBOPbI LLEMOYEN 1 KUCIOT U T.M.

KoHayKToMeTpuyeckme 30HAb! NpeacTaBnsoT coboM M30NMPOBaHHbIe APYr OT Apyra MeTan/Myeckue anekTpombl,
BbINOJSIHEHHbIE U3 KOPPO3NOHOCTONKUX MaTepuasnos (Hanpumep, U3 HepxkasetoLen cTanu). OanH 13 3NeKTPOLOB ABMSETCS
06LLMM AN BCEX KaHanoB KOHTPOIS YPOBHS.
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Hemetannuyeckas 72 — [OvanekTpuk MeTannuyeckas SZUMSO
nekTpoa

eMKOCTb ~N eMKOCTb
O6wun
YPOBEHD 4 |-mmvseeeee anexTpor OnexTtpon 4 §
DY/ JOT: T L[] E—— Onektpoa 3
YpoBeHb 2 [Es s Onektpog 2 H
YpoBeHb 1 [EEte et e e OnekTpog 1

Mpu KOHTpOMEe ypoBHEN B METanIM4eckorn eMKOCTU B Ka4eCTBe OBLLEro anekTpofaa MOXeT ObITb NCMOMNb30BaH KOPMycC
€MKOCTM. 3a3eMIIEHHbIV KOPMYC €MKOCTM NCNONb30BaTb HE PEKOMEHOYETCS .

[Mpu ncnonb3oBaHMK LITLIPEBOIO 3MEKTPOAA B Ka4ecTBe 00LLero HeobxoanMo YyCTaHOBUTL ero Tak, YTobbl ero paboyas
YacTb Haxogmnack B MOCTOSIHHOM KOHTaKTe C KMOKOCTbIO BO BCEM AnanasoHe KOHTPOSS (OT HKHEro 40 BEPXHEro YPOBHS).

Mo mepe 3anofHeHUst eMKOCTW 3NEKTPOAbI COMPUKACcalTCA C XWAKOCTBIO, NPOUCXOAUT 3aMblKaHUE SNEeKTPUYECKUX
Lenemn mexay o6LmUM 1 COOTBETCTBYIOLLMMU CUrHaNbHBIMM BXOAaMW. YCTPOMNCTBO KOHTPOMSA OUMKCUPYET 3aMblkaHNe BXOAOB
1 AaeT KOMaHAy BKIOYEHUsi COOTBETCTBYIOLLIENO YPOBHIO BbIXOAHOMY pene.

Mpy ncnonb3oBaHMM LWTLIPEBLIX AATYMKOB YPOBHSA SMEKTPOAbl CriedyeT BbibMpaTb M3 Hepxasetowen cranu ans
WCKITKOYEHNST KOPPO3MKU U NOCREAYIOLWEro pa3pyLleHust anektTpoda. Ecnu gatumku ncnonb3yroTcst Npy ApeHaxe CTOYHbIX
BOZ, criegyeT npegycMOTPETb OrpaXaeHve SNekTPoAOoB AN UCKITIOYEHMWS NTIOXKHOTO 3aMblkaHUS 3NeKTPO40B NiaBatLLMM B
BOZE KPYMHbBIM MYCOPOM.

[na 3HaUMTENbHOTO CHWDKEHWUSI 3MEKTPOXMMUYECKOW KOPPO3WUM 3MEeKTPOAOB M NPEensTCTBOBaHUS MX obpacTaHuio
pacTBOPEHHbBIMU B >KUAKOCTY CONSAMU PeKOMeHAYeTCS MUTaThb Lieny AaTYMKOB NepeMeHHbIM CUHYCOMAanbHbIM TOKOM.

aﬂeKTpOKOHTaKTH blé MAHOMETPbI

MaHoMeTpbl, BaKyyMMETPbI, MAHOBaKyyMMETPbI MOKa3blBalOLLME CUrHANM3MpYoLLMe NpegHa3HavyeHbl ANy M3mepeHus
M30bITOYHOIO 1 BaKyyMMETPUYECKOTO AaBMNEHNs PasfnyHbIX Cpea U yNpaBreHny BHELLUHUMW 3MIEKTPUYECKUMU LIEENSMN OT
CUTHanNM3upyHLLETO YCTPONCTBA NPSIMOro AENCTBUSI.

KoHTponupyemble cpefbl - HearpeccuBHbIE HEKPUCTaNNU3YHOLLMECS XUAKOCTH, rasbl 1 Napbl, B TOM YACIE KUCIopos,.
Ownana3oH nokasanun - ot (-1.0) go 160 MlMa.

CurHanumanpytoLlee yCTPOMCTBO MO MOAKITHOYEHNIO BHELLHUX Lienen nmeeT ucnonHeHune V no NFOCT 2405-88, koTopoe
sBnsieTcs 6asoBbIM. [ogkntodeHre K npubopam 3NEeKTPUYECKON Lenu MNpOM3BOAMTCS YETbIPEXKUIbHBIM kabenem c
ceveHnemM xun ot 0,2 10 2,5 MM, OfHa xuna kabens Cry>XuT A4S 3a3eMneHus.

YCcTaHOBKa CUrHamnbHbIX yKasaternen Ha Tpebyemble OTMETKM LuKarbl OCYLLECTBISIETCS OT pPyKu MyTEM BpaLLeHus
KHOMKW B y3rie HAaCTPOWNKM, YKPENIEHHOM Ha CTEKIE, C MOMOLLbH0 OTBEPTKM.

PekomeHayeTcst npumeHsaTb ucnonHeHns AKM ¢ MukponepeknodaTensMm B kadyecTBe pabovmx KOHTaKTOB WU
MCMOMNHEHUS C MarHUTHBIM NOOXKaTUEM KOHTaKTOB.

CMrHanusupyrou.lee yCTpOﬁCTBO MOXeT U3roToBnATbLCA crnegyrowmnx MUCNOJTHEHUN:

BEPXHAA ycmaeKka [lBa pasmbIKaloLLMX KOHTaKTa. 610
OaerneHusi (max) 1] JleBbIn ykasaTtenb (min)- cUHWUA,

npasbIn (Max) - KpacHbIN. min - obw. max

4 N

[1Ba 3amMblKalOLLMX KOHTaKTa. oO——0

IV Ne.wbiit ykasatens (min) — kpacHbii,

npasbIf (Max) — CUHUN. min OBy, max

JleBbI KOHTaKT pa3mMblkatoLLmMi (min), 6__6

\Y npasblii 3amblKkaloLLMin (max).
O6a yka3aTens cuHve.

HUXHES Yemaeka J1eBbI KOHTAKT 3aMblKatoLLMI (Min), /
= aaneHus (Min) VI npasbiit pasmbikatowmii (max). o 0
D Ob6a yka3aTens kpacHble.

min  obw. max

Pene paBneHus Pene paBneHus npeactaensieT u3 cebst HebonbLUon Npnbop, KOTopbIn
CHabXeH LUTyLepoM Ans NOAKMYEHUS K BOOOMNPOBOAHON Tpybe n KnemHom
rpynnov [Ons MOAKMYEHUs anekTpuyeckux kabeneir. Pervctpauus
napameTpoB AaBreHNsi NPOM3BOAMTCS C MOMOLLbIO NMPYXKMH, YCUINE KOTOPbIX
HacTpanBaeTcsi pe3bboBbIMU perynsatopamu. Yem curbHee CxuMmMaroTcs
NPYXMHbI PerynsTtopomM, Tem Oosbluee ycunmMe OHW CO3AaloT, U TEM BhILLE
HY>XHO [aBrieHve ans cpabatbiBaHust pene (6onbluasi npyxuHa), Unn Tem
Oonblie OomkHa ObiTb pasHUUa B AaBneHusx (Manasi npyxuHa). T.e.
3aXkMMasi NPYXMHbI Mbl NOBbILLIAEM 3HAYEHNS.

O6bI4HO pene AaBneHus, npegHasHavyeHHble Ans paboTbl B ObITY,
UMEIOT 3aBOACKNE HACTPOWKWU MPYXMWH, KOTOPbIE MOMHOCTLI NMOAXOAAT ANA
ObITOBbIX YCMOBUIA NPUMEHEHNST 1 PACMPOCTPAHEHHbBIX MOAENEN HAaCOCOB 1
rMapoakkymynsitopoB. Hanpumep, muHumanbHoe pasnedve — 1,5 atm.,
MakcumarnbHoe aasneHne — 3,0 aTm.
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Tem He MeHee, B cury Kakux nnbo akTopoB, MHOIAA BO3HUKAET HEOOXOAUMOCTb B perynvpoBke gasrneHus. Obbl4HO
perne cHabxeHbl ABYMSA MpyXunHamu C pasHbiM AvametpoMm. [pyxuHa ¢ 6onblivM AnameTpoM ynpaBnseT YPOBHAMMU
AaeneHui. NpyxvHa ¢ manbiM AMameTpoM — ONpeAensieT pasHuLy ypoBHen. 3axnumas 60nbLUyo NPY>XUHY, Mbl MOBbILLAEM
MUHMMANbHOE W MakCcMmarnbHOe [AaBfneHWe OOHOBPEMEHHO. 3aXumas MarneHbKyl MpyXuWHy, Mbl YBEMMYMBaAEM
NpPeBOCXOACTBO MakCMMarbHOro AaBfieHns Hag MUHUMATbHbIM.

Mpwv HacTpolike pene HeobxoauMa ycTaHOBKa Ha TpybonpoBoae psiaoM C pene MaHOMeTpa, No NoKa3aHWsM KOTOPOro
NpoBepsOTCA rpaHnLbl cpabaTbiBaHWSA KOHTaKTOB pere.

Pene npotoka MpuHUMN gencTBmns gaTtymnka NpoToKa BoAbl MOCTPOEH Ha U3MEPEHUM
NnoToKa BOAbl, MPOX0AsiLLEeN Yepes Hacoc.

[atunk coctouT M3 KknanaHa («Jienectkay), pacrnofioXeHHOro B
NMPOTOYHOM YaCTM U FEepPKOHOBOTO pene (UM MEXaHUYECKUA KOHTaKT).
«Jlenectok» noOANPYXMHEH W WMMEET BCTPOEHHbIN MarHUT Ha OAHOMN
ctopoHe. Cxema paboTbl AaTyvka: Mo BO3OEWCTBMEM Harnopa BoAbl
nepemMeLlaeTcs enecTkoBbIN KranaH — NpyXuWHa HauYnMHaeT CxMMaTbes, a
MarHuT BCTYMaeT BO B3aUMOLEWCTBME C repKOHOBLIM pere. 3amblkaHue
KOHTaKTOB repkoHa NpvBOAUT HAacoc B paboTy.

e =t

Be3 nocTynneHuss XuOKOCTM MpyXUHA KranaHa
pa3xumaetcsl, nepemeLlas MarHuT B UCXOQHOE MONOXeHUE, b

KOHTaKTbl FEPKOHOBOIO perie pa3MbIKaloTcs U AatoT komaHay
OTKMNIOYEeHUss HaCOCHOW YycTaHOBKM. HacTpolika
cpabaTbiBaHWs pere BbIMOMHAETCSA PEryNMPOBOYHBIM BUHTOM.

+—

— —
—

Pacxof HOMUHanbHbIN Pacxon meHee MUHVMManNbLHOTO

[daTtunk npotoka OOGbIYHO BCTPaMBaEeTCA B MOBbICUTENbHbIE HACOChbl C HEOOMbLUOW MNPON3BOAUTENBHOCTLIO U
BbINOMNHSET PYHKUMIO AaTymka “cyxoro” xoga. B yctaHoBoYHOM MeHo MK3 npu ncnonb3oBaHuWmM TakvMx 4aTYMKOB B MyHKTE
[KoHngpuzaypayus]-->[[lposepka Oam4uka cyxoz2o xo0a] HeobxoaMmo BbIOpaTb 3HauyeHue “lpoBepsieTcs nocne
3anycka”.

2.9.2 [aTtuyuku aaBrneHus (ypoBHS)

AHanorosbIN faTYMK AaBreHUs

MNpegHasHavyeH AN M3MepeHus W HenpepbiBHOro npeobpas3oBaHus
N36bITOYHOTO AaBMEHUsT HEeUTParnbHbIX K TUTaHy 1 HepXXaBetoLLeln cTany cpeq
(rasa, napa, XuakocTu) B YHUMULMPOBAHHBIN BbIXOAHOW CUrHamn nOCTOSIHHOTO
Toka 0...20(4...20)mA. HanpsxeHune nutanusa: 9...30 B, paboyas Temneparypa:
[o-40...+70°C.

BepxHuit npeaen namepenus, Mla:
0,25; 0,4; 0,6; 1,0; 1,6; 2,5; 4,0; 6,0;
10,0; 16,0; 25,0; 40,0, 60,0, 100,0

MpyHUMN 4eNCcTBUS: KOHTPONMpYeMoe AaBlieHNe U3MEPSIETCS CEHCOPOM daTymka 1 npeobpasyeTcs B areKTpuyeckme
CcUrHarnbl, NPOMOpLUUOHarbHbIE AABIEHNIO.

KpenneHue gatumka Ha o6bekTe 0ObIYHO NPOM3BOAMTCSA HEMOCPEACTBEHHO Ha TPYOOMNPOBOAE C MOMOLLLIO LWTYyLiepa
M20x1,5 (S=22). Bo3aMOXHO perynnpoBaHune CMeLLEeHNS HyNs Aatyvka n gnanasoHa u3mepeHus.

Kabenu nogknoveHnsa aatymka K anekTpuyeckor cxeme AOoMmKHbI ObiTb BbIMOMHEHbI 13 NpoBodoB ceveHnem 0,35-0,5
MM’ BbinyckatoTcsa gaTyumnkm € 2-x 1 3-x NPOBOAHON CXEMOW MOOKITIOYEHMS.

F'mppocTaTuyeckuin JaTynk ypoBHs

/ MpumeHsieTcss ANst M3MepeHust AaBreHnst U rMApPOCTaTUYECKOro AaBneHust (YpoBHS)
06bIYHbIX M OMaCHbIX ra30B, NapoB, XMAKOCTEW U APYro Macehbl.
a/ CyLiecTByeT TpM OCHOBHbIX TWMNa rMAPOCTAaTUYECKUX YPOBHEMEPOB - MOrPYXKHbIE,
2 Bpe3Hble 1 hrnaHLeBble, BblAENSEMbIE MO TUMY NPUCOEANHEHUS K NPOLLECCY.
HanpsibkeHune nutanmsa: 9...30 B.
Pa6ouas Temnepatypa: 0o -40... +70°C.
HOwnanaszoH gaenennin: ot 0...0,4 o 0...100 m.BoA. CT.

maopocTaTuyeckuin ypoBHEMepP MOrpPy>XHOro Tuna COCTOUT U3 creumanbHOro kabens, cogepKallero KanunmnsapHy
TPYOKy Ansi CBSI3N C aTMOCEepHbIM AaBNeHNEM U TEH30METpPUYECKMM NpeobpasoBaTenem ruapocTaTM4eckoro AaBneHuns
ctonba u3MepsieMoONn XUOKOCTWU. V3MepeHne ypOBHS OCHOBaAHO Ha W3MepeHuM nepenaga LaBneHUs Mexay
rmapocTaTMYecKUM gaBNeHNEM XMUAKOCTU EUCTBYIOLLMM Ha Anadparmy 1 pakTuieckum atMocdepHbiM AaBreHmem. OToT
nepenag AaBneHunii npeobpa3soBbiBaeTcs B BbIxoAHOW curHan 4 ... 20(0...20)mA.

MmopocTatnyeckme OatyvKky ypoBHS - AATYMKM M3OLITOYHOrO AaBfeHus, KOTopbiM HeobxoaMMa CBSA3b CeHcopa C
aTmocdepoin. [inmHa kabens ¢ KanunnsipHor TpyoKom AomkHa ObITb 60MbLLE MaKCUManbHOIO YPOBHS XXUAKOCTN B EMKOCTH.
O6pesatb v HapawmeaTb kKabenb He gonyckaeTcs! Tak Kak LeHa kabenst MOXeT OblTb O4EHb CyLLIECTBEHHA, HEOOX0ANMO
TOYHO 3HaTb BbICOTY EMKOCTMU.

[aTymkm HeobxoaMMO yCTaHaBNMBATL HA MaKCMMalbHOM yAaneHUn oT UCTOYHUKA TYPOYNEHTHOCTH.
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2.9.3 OaTtuymku Toka

B MK3 BO3MOXHO MCNonNb30BaHue AaTynkoB (TpaHcdopMaTopoB) Toka AByX Mmoandmkaumi: Tuna T03-120A n gatumkos
C YHUULMPOBAHHBIM TOKOBbIM BbIXOAOM 5A.

Mpu Mcnonb3oBaHMM 4aTYMKOB C BbIXOAOM S5A 06s13aTenbHbl LWYHTMPYoLWme pe3nctopbl 0.470 25W.

BbIBOAbI 4ATUMKOB TOKA KaxkaoM doasbl MOAKIMI0YAOTCS K cooTBeTCTBYOWMM Knemmam MK3 (cm. Pasgen 3).

TpaHcdopmaTop Toka T03-120A KpaTkue TexHU4YeCKne xapaKTepUCTUKK:
MakcrumanbHbIN M3MepsieMbIn TOK, A 120
ConpoTtuBneHne obmMoTku, Q ~ 65
[aruuk Toka [nameTp cmMnoBoro Nnpoesoga, MMm: 0o 8,5
[abapuTHble pasmepbl, MM,
He Gonee @30 x 13
K Knemmam B yctaHoBouyHOM mMeHo MK3 [KoHngpuzypauyusi]-->[Tun
Cunosoit nposon XT2 MK3 mpaHcghopmamopa moka] Heobxogumo BbIOpaTb 3HaYeHue -
“T03-120A".

TpaHcdopmaTop ¢ yHUPULMPOBAHHLIM TOKOBbIM BbIXogoM 5A

PesuncTop WyHTUpyowmn
0.47Q 25W

K Knemmam
XT2 MK3

[nanasoH nsmepexni, A
10, 30, 50, 100, 150, 200, 300 ... 1000
[nana3oH Toka JaTunka ykasaH Ha ero MapkupoBOYHO Tabmnuke.

Mpu noaknroyeHun k MK3 oba3atenbHO Hannume
WYHTUPYHOLMX pe3ncTopoB!

B ycraHoBouHOM MeHio MK3
[KoHgpuzypayus]-->[Tun mpaHcgpopmamopa moka]
HeobXxoaMMO BbIOpaTh 3HAUYEHME - “C BbIXOAOM SA”
[unanasoH TpaHchopmaTopa ykasbiBaeTcs B
[KoHgueypayus]-->[JuanazoH mpaHcghopmamopa mokaj

Mpun nopkntodeHnn TpaHcdhopmatopoB k MK3 cobnioganite nonapHocTb BbiBOAOB. Hanpumep, BbiBoabl TTA-30,
npomapkupoBaHHble kak ‘1", nogknioyanTe k knemmam TA1...TA3, a BbiBoapl “U2” - k knemme GNDA knemmHunka XT2. 9to
NpaBunIo OTHOCUTCS U K LIBETHLIM MPOBOSOYHbLIM BbiBOAaM TpaHcdopmaTopos Tuna T03-120A.

2.9.4 NlaTunkmn Temneparypbl

Ons annapatHon Bepcun 03 (Bepcum MO v.2.00) n Bbilwe, JOCTYNEH BCTPOEHHbIV MOAYINb U3MEPEHNS U KOHTPOIS
Temnepatypbl. Mogynb BO3MOXHO MCNOMb30BaTh Kak Perynatop TemnepaTtypbl unv Ans 3awmTtbl oT neperpesa. Ero pexum
paboTbl BbIGUpaeTcs B yctaHOoBOYHOM MeHto MK3 [Ba3oenle napamempsbi]-->>[Modyns mepmodamyukaj.

[ocTynHa nogaep»ka 6 TMNOB pe3nCTUBHBLIX TEPMOAATUUKOB. HyXXHbIN TMN AaTymka BbibupaeTcs B pasgene [ba3osebie
napamempsli]-->>[Tun mepmodam4ukaj.

a) PTC-tepmucTtopbl

PTC-tepmucTopbl (NO3ncTopbl) — TepmoaaTymku, obnaaatoLyme CBOMCTBOM PE3KO YBEMMYMBATL CBOE COMPOTUBIIEHUE,
KOrAa AOCTUIHYTa HekoTopas xapakrtepuctudeckas Temnepatypa. [pumeHuTensHO K ABUraTtento - 3T0 MakcuMarbHO
Aonyctumas Temnepartypa Harpesa 06MOTOK cTatopa Ans AaHHOro knacca mnsonauun. O6bi4HO noaknovaeTcs Tpuy (ans
OBYXOOMOTOYHbIX ABuratenen — wecTtb) PTC-TepMncTOpOB, COeAMHEHHbIX MocnefoBatenbHo. [Mpu npeBbileHun
CYMMapHOro COnpoTMBREHNS LienoYku cpabaTbiBaeT aBapus no neperpesy.

Rn Ry Ry XT6
- T1.1 Yucno nogcoeanMHAemMblX OaT4YUKoB orpaHuymBaeTcA
PTCy, pPTC, PTC, T1.2 CyMMapHbIM cOnpoTuUBieHNEeM OTAENIbHbIX MO3NCTOPOB
1| T1.3 R =R1+R2...+Rn <=1,5 kOm.
4000 Ouarpamma pab6oTbl 3aWKUTbI
06pbis [ R 20, U F i P,
1330 Roxm- - ve gl e
repeezpes
2 I e B ) CISICISISIISIISINII -
0
550
HopMma Paboma
= 250 Asapus
(o]
g
% Kon-Bo nocnegoBatensHO NoAKmo4aeMbix AaTYNKOB no6
c
g ConpotusneHwe Ruarp. (cpabaTtbiBaHKe 3alimThbl) 3.4 kOm 5%
§- 25 3 ConpoTueneHne Roxn. (OTKMIOYEHME 3aLLUThI) 2.3 kOMm 5%
[} .3,
o ConpotusneHnve Rk.a.(K.3. NOAKMIOYEHHbIX JaT4MKOB) <25 Om 5%
MuHnmansbHoe conpoTuBneHne nameputensHoi uenn | 40 Om 5%
XapaKTePMCTMKa MakcumanbHoe conpoTuBneHue nameputensHon uenm | 1.5 kOm 5%

PTC-tepmuctopa
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B HopmanbHOM pexume paboTbl CONPOTMBMNEHNE AaTYMKOB HE AOCTWUraeT nopora cpabaTtbiBaHus, aBapuu HeT. [Mpu
HarpeBaHuUK Jake OAHOro AaTyvka U NpeBbllleHNs 3HadeHus Ruarp. cpabaTbiBaeT 3awmTa, gBuratens Oyaer OTKIoYeEH.
Mocne oxnaxaeHus A4aTYMKoB N AOCTUXEHNS 3HaveHus Roxn. (conpoTtueneHune uenu gatunka R<2.3 kOm) curHan aBapun
cHumaertcs. [Mpu obHapyXeHny KOPOTKOro 3amblkaHnA B Lienu A4aTyinkoB (Rk.s.<25 Om) unm obpbise(Ro6p.>10 kKOMm) - paboTa
Aswuratensi brnokupyeTtcs.

6) TepmopaTuukm Tuna Pt100, TCI 100MM, TCM 50, TCM 100

[aTtunkm npeactaBnsAT M3 cebst TepmopesncTop M BbinonHeHbl 13 meaHoro(TCM) unm nnatuHoBoro cnnaea(Pt100,
10001). ConpoTuBneHne gatymka usMeHseTca NpsaMo-nponopumoHansHo ero Temneparype. 100(nnm 50) o6o3HaveT, 4To npu
Hyrne rpagycoB maearnbHbIn aneMeHT nmeet conpotmerneHne 100 Om (peanbHbll 3NEMEHT UMEET MOrPELLHOCTb, NITHC B
peanbHOM AaTymKe K CONPOTUBMAEHUIO aNeMeHTa NpubaBneTcs CONpoTUBIIEHNE NPOBOAOB).

ConpoTvBreHne anemeHTa pacTeT C yBENnMYeHVemM TemnepaTtypbl OKpyxatoLen cpefbl U HaobopoT. KoadduumeHT
N3MEHEeHNs conpoTMBreHna megHbix agardmkos WO0/100=1,428(oTHowweHune conpoTueneHuns npu 100 °C, K CONpOTUBIEHWIO
npw 0 °C), nnatuHoBbIx AaT4mkos - W0/100=1,385.

[aHHble pgatyvkn obnagarT BbICOKOM NUHENHOCTbI XapakTEPUCTUKU U BbICOKMMM MOKa3aTensmy no TOYHOCTU U
NOBTOPSIEMOCTM pe3ynbraToB amepeHnin. B MK3 gaHHble JaTymky BO3MOXHO NOAKIHOYUTL MO 2-X U 3-X MPOBOAHON CXeMe C
npegenbHbIM nana3oHoM n3aMepeHus Temnepatypbl o1 -50 o +250 'C(Pt100,100M) n ot -40 no +180 'C(TCM).

XT6 XT6

3] 1.1 3] 711
Puc. A 2 T1.2 2 1.2
1] 1.3 1] 1.3

COMPOTMBMNEHNEM MPOBOAOB (ANVHbI NHUK). He0BX0AMMO YyCTaHOBUTL NepemMbldKy Mexay knemmamun T1.1u T1.2.

B cnyvae 3-x npoBofHoN cxembl nogkntoveHust (Pvc. b) conpoTreneHne noaBogsLLmMX NPOBOAOB KOMMEHCUPYETCH U He
BNMSIET Ha pe3ynbTaT namepeHust. [Ins KOPpeKTHbIX pesynsTaToB M3MepeHuWs, Bce NPOBOAA AOMKHbI UMETb OAHO U TO Xe
COMpOTVBREHWe. TO JOCTUraeTCs Npu OAMHAKOBOW ANIMHE U CEYEHUM BCEX MPOBOAOB. 1000

MpumeyaHmne - Ons onpeneneHus HasHadeHus MPOBOAOB (KMEMM) MyMbTUMETPOM,

n3MepbTe CONPOTUBREHME MeXaY Knemmamu Aatyvka. Ecnu conpotmeneHue nopsigka 100 m@ i @m
Om(50 Owm), To 3TO BXOZA M BbIXOA AaTvmka. Ecrnv mexay knemmamy conpoTvBneHne 6nmsko Pt100

K HyI0, TO 3TO BTOpbIE (Ay6nupytoLume) KneMMbl BXOAa M BbIXOAa AaTymnka.

H

e
B) TepMOKOHTaKTbI .
TepMOKOHTaKTamMmy Ha3bIBaOT 3aLLUTHbIE YCTPOWCTBA, OCHOBHOW 3afayen KOTOpbIX SBMSETCA pasMblkaHue Lenen
MUTaHUS UMW CUTHaNM3auMmn NpU NPeBbILLEHNN TeMnepaTypbl 06bekTa. TEPMOHTaKTbI MOTyT ObITb BCTPOEHbI Kak B OOMOTKM
aneKkTpoaBuUraTens, Tak U 3akpenrneHbl Ha Kopryce B MecTe npeanonaraemMoro Harpesa. Temnepatypa cpabaTbiBaHus
TEPMOKOHTaKTa (PUKCMpoBaHHass W YCTaHaBnuMBaeTCs Ha 3aBofe-usrotoButene. [py NOBbILWEHWM TemnepaTypsbl
BUMeTannMYecknin KOHTaKT pasMblkaeTcA(Unu 3amblikaeTcs). BosBpallleHne TepMOKOHTakTa B WCXOQHOE COCTOsiHWE
MPOVCXOAUT aBTOMATUYECKMN NPU OCTbIBAHUM UX A0 HOMUHAINBHON TEMNepaTypbl.

XT6

tc_t MopkntoyeHne TepmokoHTakToB K MK3 06bIYHO 2-X NPOBOAHOE, TOYHOMO
B 3| ™1 M3MEpPEHNs1 COMpPOTMBREHUsl He TpebyeTcs. [poBepsieTcsl 3aMKHyToe
""""""" f Ei cocTosiHue LUenmn (Rueru<25 OMm). CwrHanm neperpeBa dopMuUpyeTcsl B

3aBMCUMOCTM OT BbIOPAHHOIO TUNa TEPMOKOHTAKTa (H.0. NN H.3.).

NCIMOJNb30BAHUE MOAYIA

Mo-ymonuaHuio, Moaynb KoHTponsa Temnepatypbl oTknodeH, HO (Gl & ¥l &k MH 04 anp 23:14
COMNpPOTUBMEHNE Lenu BblOpaHHOrO OaTtuMka M ero  Temrnepartypy MOXHO
MOCMOTPETb B KOHLIE Crincka okoH < 2.MapameTpbi>. o
Ecnn conpoTuBrieHMe LEenu BbIXOOWUT 3a npedernbl MokasaHWin nartyunka Pt100(a=1.385 l

I~}

2.MapameTpbl

TemnepaTyphl, B okHe “TemnepaTypa” 6yaeT npodepk.
R uenn, Om 91.2

Temnepartypa, ‘C -22.4

I &3t &k MH04 anp 23:14

2.MapameTpbl

Mpwu BbIGOpE pexvma “TepmoperynaTop” B yCTaHOBOYHOM MEHHO
MK3 [Ba3oesie napamempbi]-->>[Modyns mepmodamyuka], MK3
obbekTa n3mepsieT COMNPOTUBIIEHME MOAKIIOYEHHOro TepMoaaTyuka,

onpegensieT ero TemnepaTtypy M BKIOYAET/OTKIOYAET BHELUHUN

HarpeBatenb(oxnaguTens) Npy NOMOLLM OAHOTO U3 YHMBEPCAbHbIX
Verasku TepwoperynsTopa pene K2...K4. Temnepatypa BKIOYEHUS/OTKIIOUEHNS pene 3ajaeTcs
CocTosiHue Tepmoperynsitopa (M3MEHSIOTCS! B YCTAHOBOUHOM MEHIO) B napameTtpax [Ba3oeble napamempsbli]-->>[Temnepamypa
eKsro4eHuUsi v [Temnepamypa omkiro4eHus].

YcTaHoBOYHOE MEHI0

Bazosble napameTpbl

Mpu pexvme HarpeBaHusa noMmelleHns TemnepaTypa

KoHdburypauws =

Hactpoiika Bxof08 1...8} TaitmMep 3aaepKKn BITIOEHNSI, C BKIMHOYEeHUA OOIMKHa ObITb MEHbLLE TeMnepaTypbl OTKINK4YeHus.

I'IapaMe:rpbl 3aLWUTbI TaiiMep 3anepxKn OTKIOHEHMS, C rlle pe)KI/IMe BEHTUNALUN - HaO60p0T.

Hactpoiika cessn Monynk Tepmopatiuka Pt100(a=1.385)

oo repmmers s 460 | om[ +150] [ +400] om| +25.0]
Temnepatypa BkntoyeHus, °C PeXxum HarpeBaHUs Pexxum BeHTUNALUMU
Temnepartypa oTksiodenusi, °C :
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B kauecTBe gatumka B yctaHOBOYHOM MeHo MK3 Heobxoanmo BeiGpaTh Tepmonpeobpasosatens Tuna Pt100, TCM10001,
TCM 50 unn TCM 100. Oatunkmn Tuna PTC unu TepMOKOHTaKT TEPMOPETrYNsSTOPOM UTHOPUPYHOTCS.

[anee Heobxogumo BbIOpaTh ncnonHutenoHoe pene MK3, kotopoe
OyaneT BkNtoyaTb Harpy3ky. BoamoxHo ucnonb3oBatb noboe csobogHoe

YCTaHOBOYHOE MEHIO

pene K2...K4. B nyHkTe [KoHduzypayusa]-->[®yHkyus BasoBbie napameTpbi >
yHueepcasbHozo pesne Kx] Bbibepute 3HayeHne “TepmoperynsaTop “. KoHdburypavms >
Hactporika Bxogos 1-8 [>
B none cocTosiHMsA BbIBOAATCSA cO0bLLEHMSA 0 paboTe TepMoperynsaTopa. Mapam ‘ ,
Ecnn Tepmoperynatop OTKMOYEeH B YCTAHOBOYHOM MeHio, 6ymer HacTpd Bxon 'BueLuAn asapus
M " OxpaHHasi curHanusal TepmoperynsaTop
BbIBeeHa Hagnuck “He ncnonb3yetca”. Ecnv TepmogaTymk HemcnpaBeH HacTpd P —— ——r
WIM OTCYTCTBYET, OyaeT BbiBeAeHa Hagnuck “Het Tepmogarymka”. Ecnm B C6poc
DyHKUMS yHMBEpcanbHoro pene K3
YCTaHOBOYHOM MEHK He 3adaHo BbixogHoe pene(K2 K4), 6ymert
Hagnuck “He 3agaHo pene”.
Mpy nogknioYeHNn BHELUHMX NPUOOPOB, PEKOMEHAYETCA KOHTaKTbl MK3
pene K2 K4 3awmtutb npegoxpaHuTeneM WM OOHOMOSFOCHBIM K2 unfg’g;”;i,”;‘;‘;ne %%
aBTOMaTUYECKUM BbIKIlo4aTenemM HommHanom go 2 A. —{ K23 Ry
K2.2

Ecnun mowHocTh HarpeBaTenbHbIX NPUOOPOB MPEBLILLAET HArpy304HY0
cnocobHocTb KoHTakToB pene K2...K4, To nx nogknioyeHve crenyet
Npou3BOAUTb C UCMONb30BaHNEM AOMONMHUTENBHOIO CUIOBOIO pene unm

YHusepcarnbHoe
perne 250B, 2 A

K21 Haezpesamerb

=
C3-/,

Kx
Unum

KOHTaKTOpAa.
~220B
WY & Nuo4anp23:14| | B9 F.anl &b MH 04 anp 23:14 Mocrne KOppeKTHON YCTaHOBKM BCEX
2.Mapametpbi napamMeTpoB, TepMOperynstop
HauMHaeT paboTy B noboM pexume
pabotbl MK3.

Temneparypa:(*#9.5 ¥C
Bkn OTkn

CocTtosiHne: Pene oTKnto4eHo 3

T N

Temnepatypa B AnanasoHe yCTaBoK Temnepatypa onycTunacb HUXe yCTaBKu
Pene HarpesaTens OTKMO4YEHO BkntoyaeTcs pene HarpesaTens

[ &3 1l

Temnepatypa:(+4.2 JC

K4YeHo

Mpwv NOHWXeHUN TeMnepaTypbl HKe
ycTaBKW, pene BKNLYMUTCA W
TepmoperynaTop 6ygetr oxwupaTtb
yBenuyeHus TtemnepaTypbl A0
3HayeHus yctaBkm “OTkn”.

TEPMOPEIYIIATOP ] TEPMOPEYNIATOP ]
=] =

Ecnn npun nogadve nutaHua Ha MKS3 TeMnepartypa Haxogutca B AMana3oHe
YCTaBOK, TepMoperynartop 6yneT oXunaaTtb NOHUXEeHUA TemnepaTtypbl.
VicnonHutenbHoe pene OTKNIYEHO.

Ecrin TemMmnepartypa noHu3unacob, 6y/:|,eT BKIMKOYEHO UCMNONHUTENbHOE pene u

b MH 04 anp 23:14

2.MNapameTpbli

Temneparypa:(+15.9) °C

Bkn OTkn

CocTtosiHue: Pene oTKNo4eHo
\/

TEPMOPEIYIIATOP ]
=]

Tepmoperynatop 6yaeT oxvaatb yBeNMYEeHUst TeMnepaTtypbl 40 3HaYEHWUS yCTaBKu
“OT1kn”. NMocne Habopa TeMnepatypbl pene OyaeT OTKITYEHO.

Mpn ogMHakoBbIX 3HAYeHUSAX YCTaBOK ycTaBka “Bkn” Gyaer Gpatbca Ha 5°C
MeHbLUe ycTaBku “OTkn”. Hanpumep, npu OBYX 3HayeHusix yctaBok 15°C, yctaBka
“Bkn” ctaHet 15-5=10°C.

TemnepaTypa nofHsinach Bbille yCTaBku
Pene HarpeBatens oTkno4aeTcst

3ALLUTA OT NEPErPEBA

Mpwu BbIGOpe pexuma “3awmTa oT neperpeBa’ B ycTaHOBOYHOM MeHio MK3 [Ba3oebie napamempsbi]-->>[Modynb
mepmModamyukaj], BO3MOXHO UCMOSIb30BaHNE BCEX TUMOB TEPMOAATHUKOB, YKa3aHHbIX B MeHto [Tun mepMmodamyukaj.

a) PTC-tepmucTtop

MK3 namepsiet conpoTusneHue NoaKIYeHHOro TepMogaTymka, onpegenser ee
MONOXeHWe Mo LLKane COCTOSIHWSA U, €CMY OHO BbILLIO 3@ rpaHnLbl HOpMarnbHOro
3HayeHus, OTKMYaeT Asuratenb U nHanumpyeT asaputo 23:“Teperpes” wnnu
24:*HeuncnpasHocTb aatymka’. Bpems cpabatbiBaHus asapum - 15 cekyHa. Copoc
aBapuv - NO OKOHYaHUW BPEMEHU BbIAEPXKKM W MOCneayloLlero BosBpaTta
COMPOTVBREHUS AaTYmnKa K HOpManbHbIM 3HaYEHUSAM.

Temnepatypa cpabaTbiBaHNs aBapvu Mo neperpesy 3aBUCUT OT MoagudmKaLm
ncnonb3yemoro gatyvka PTC, u3aMeHNTb ee HEBO3MOXHO.

6) Pt100, TCN100M, TCM 50, TCM 100

MK3 n3mepsieT conpoTvBneHne nNogknYeHHOro TepMoaaryvka, onpeaensier
ero Temneparypy U, €Cnu OHa BblLLE 3a4aHHOM YCTaBKK, OTKITHOYaeT ABuUratens 1
nHanumpyet asapuio 23:“TeperpeB”. TemnepaTtypa cpabaTbiBaHWs aBapun no
neperpeBy 3agaetcs B napameTpe [ba3oenie napamempsi]-->>[Temnepamypa
ek/oyeHusi], a Temnepatypa cbpoca aBapuu - B napametpe [Ba3oebie
napamempsbi]-->>[Temnepamypa omknr4dyeHusi]. Ecnu 3HayeHusa
TemnepaTypbl BKIOYEHUS U OTKIIOYEHUSI OOQMHAKOBble, TO OyaeT ycTaHoBreHa
TemnepaTypa copoca Ha 10 rpagycoB MeHbLLE TEMMNEPaTypbl BKIMOYEHNS.

[ &9t &k M 04 anp 23:14

2.MNapameTpbl

PTC-tepmucrop

R uenun, Om 1310

HOPMA MNISFSNZSEY OBP. |

CocTosiHWe: B HopMe

K.3

T
LLikana cocTOSIHIA B 3aBUCMMOCT OT COMPOTUBMEHNS
Kypcopom ykasaHo TekyLuee CocTosHMe

[ &9t &k M 04 anp 23:14

2.MapameTpbl

131.7
+80.2

R uenun, Om

Temnepartypa, ‘C

Pt100(a=1.385) l

CocTosiHue: B Hopme

Bpemsi cpabatbiBaHust aBapun - 15 cekyHd. COpoc aBapum - MO OKOHYaHUWM BPEeMEHW BbIAEPXKKM U MocreaytoLiero
OCTbIBaHUSI AaTymKa 4o TeMnepaTyphbl OTkNoveHus [Ba3oebie napamempbi]-->>[Temnepamypa omkiaro4eHusi].

Ecnn conpoTuBneHve Lenu BbIXOAWUT 3a Mpeaernbl NokasaHui gatyvka TemnepaTtypbl, B okHe “Temnepatypa” Oyaet
npoyepk, a B cTpoke “CoctosiHue” Gyaet BbiBegeHo coctosiHne “O6pbiB” nnu “Kopotkoe 3ambikaHne”. MK3 octaHoBuTt
asuratens 1 6yaeT MHaMLMpoBaTh aBaputo 24:“HencnpaBHOCTb faTymka” 4O BOCCTAHOBEHWS cUrHana.
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B) H.3./H.O. TepMOKOHTaKT

Y TepMOKOHTaKTa Bcero fBa coctosHus, noatomy MK3 namepset conpotvenenve | &9 “F.nl dgh M+ 04 anp 23:14
uenu u, ecnu OHO Hwxke 25 oM, ycTaHaBnMBaeT cOCTosiHME “3aMmKHyT’, B
NpOTUBHOM cryyae - “Pa3omMkHyT”. [lanee, B 3aBUCMMOCTHM OT TUNa (H.3. UNn H.0.), =
yCTaHaBnMBaeTCs COCTOsIHME “B Hopme” unu “Meperpes”. _H.3. TepmOKOHTaKT l

=)

2.MNapameTpbl

Mpn neperpese MK3 oTkrovaetr ABuratenb W WHAUMLMPYET aBapuio R yenu, OM
23:"Teperpes”. Bpems cpabarbiBaHusa aBapum - 15 cekyHa. Copoc aBapum - no

OKOHYaHMUM BpeMeHU BbIOEPXKM U nocregyrulero OCTbiBaHUA Agatymka m

BO3BpaTa GUMETANNNYECKOro KOHTAKTa B UCXOAHOE COCTOSIHME. Cocrosie: B Hopme

BmecTo TepMOKOHTaKTa BO3MOXHO NOAKIHOYEHVE UCTIONMHUTENBHOIO Pere BHELLHEro U3MepUTENs Un TepMoperynatopa.
Kak Tonbko Temnepartypa npeBbIlIaeT 3agaHHOe 3HavyeHve, N3MepuTenb UM CUTHaNmM3aTop BKIOYAET CBOE BbIXOAHOE
perne, KOHTaKTbl KOTOPOro 3amblKaloT(Mnu pa3mbiKaloT) Bxop Aatyvka Temnepartypbl. MK3 oTkniovaer gsuratens u
nHamumpyert aBapuio 23:“INeperpes”.

3HaveHne TemnepaTypbl 06bekTa, COCTOsIHME TepMOoperynaTopa, TepMogaTtynka v perucTpbl HAaCTPOMKM BO3MOXHO
yAaneHHo cYMTbIBaTh NO NHUK cBs3n RS-485 (cMm. aokymeHT “MK3.Cneyugukayus npomokona Modbus”).

Peructp 351 - ConpoTtueneHue uenu gatuuka, Om (0,0 ...6550,0).

Pernctp 352 - CoctosiHue Tepmogatyuka ( 0-He ucnoneayetcs, 1-8 HopMe,2-B 06pbIBe, 3-K.3aMblkaHne, 4-neperpes).

Pernctp 353 - Temnepatypa,°C (-50,0 ...+260,0).

Peructp 354 - CoctosiHne Tepmoperynsatopa ( 0—McnonHUTENbHOE pene OTKITHYeHO, 1—pene BKITYeHO, 2—He
ncnonb3yeTcs, 3-HeT TepMoaaTtynka, 4-He 3afaHo pene).

PEMMCTPbI HACTPOMKMU:

Pernctp 242 - Mogynb Tepmogatymka (0-He ncnonbayetcs, 1-TepMoperynatop, 2-3awuTHble PyHKLUN).

Peructp 243 - Tun tepmogatyuka (1-PTC-tepmuctop, 2-Pt100, 3-TCM 50M, 4-TCM 100M, 5-TCI11000M,
6-H.3.koHTaKT, 7-H.O.KOoHTaKT).

Pernctp 244 - Temnepartypa BkrtodeHus, °C (-50,0 ...+250,0).

Peructp 245 - Temnepartypa otkntodeHus, °C (-50,0 ...+250,0).

2.10 CoBmecTHas paboTa ¢ ApyruMu ycTpocTeamu
2.10.1 Pabota ¢ BHELLHUMMW KOHTPOMbHO-U3MEPUTENBbHLIMK Npubopamm

B psine crnyyaeB B arperatax Ha 6a3e aCMHXPOHHbIX aneKTpoaBuratenen TpebyeTcst KOHTPOrb TeMnepaTypbl 0OMOTOK
n/unun NOALMNHUKOBBIX y3MoB. Mpu neperpeBe 0a4HOrO 13 y3rioB paboTa arperata AomkHa ObITb NPeKpalleHa 40 OCTbIBaHUSA
asuratens unu y3nos. [ns Takoro KOHTPOMS MCMOMb3YHTCA pas3fnuyHble AaTynku TemnepaTtypbl, NOAKIMIOYEHHbIE K
curHanuaaTtopy unu uameputento. Kak Tonmbko TemnepaTypa npeBblllaeT 3aJaHHOe 3HayeHue, u3mepuTens Wnm
CUrHanM3aTop BKIOYAET CBOE BbIXOAHOE Pene, KOHTaKTbl KOTOPOro 3amMblkatoT BXxoZ “BHeluHss aBapus” MKS.

Bxog “BHewHsin aBapus” pomkeH OblTb 3agencTBoBaH B
ycTtaHoBo4YHOM MeH MK3: [KoHgpuzypayusi] --> [BxoO ‘BHewHsist
aeapusi’] yctaHoOBMNeHo 3Ha4YeHve “[1a”.

Mpu 3ambikaHum gaHHoro Bxoga MK3 oTknmounT ABuratens v 6yaer
nHomumpoBatb aBapuio 9 "BHewHss aBapusa”. locne ocTbiBaHWS
Asuratens oo 3agaHHou Temnepartypbl (curHan aBapum ByaeT CHAT) u
OKOHYaHWs BPEMEHU BbIAEPXKKM NOCne aBapun (ecnm ato Heobxoanmo)
OyneT npeanpuHsiTa NOBTOpHas NOMbITKa 3anycka anekTpoasuraTernsi.

Ecnn wncnonb3yetrcsi HECKONbKO KOHTPOSIbHO-U3MEPUTENbHbIX
nNpnbopoB, MX BbIXOAHbIE pene MOoAKMYalTCs napannenbHo K BXxogy
“BHewHssn aBapuss” MK3 u npy BO3HMKHOBEHMM aBapumn XoTst Obl Ha
OOHOM U3 HKX - paboTa ABuraTens npekpallaeTcs 10 CHATUSA curHana.

Momnmo TepmoperynsitopoB k MK3 gonyckaeTtcst nogkntovaTh nodble
YCTPOMCTBA U3MEPEHUSA C pPEernenHbiM WnM TPaH3UCTOPHbIM (TuM -
OTKPbITbIN KONNEKTOP) BEIXOAOM.

curHan
“MNeperpes”

BonbWNHCTBO 06LEKTOB BOAOCHABXKEHNS OCHALLEHbI y3namu yveta
oTnyweHon notpebutensm Bogbl. B MK3 peanu3doBana dyHKUmMSA
NOOOEPXKKM CYETYMKOB pacXofa BOAbl, OCHALLEHHbIX MMMYrbCHbBIM
BbIXOAO0M c ncnonb3oBaHnem REED gatyuvka (repkoHa).

MpuHUMN [EencTBMA CYETYMKOB OCHOBAH Ha W3MEpeHWu 4ucna
060poTOB TYpOWHKK, BpallaloLencs co CKOPOCTbi, MPOMnopuu-
oHanbHOM pacxody BoAbl, NpoTekatoLLen B Tpybonposoae.

BpalieHne ocu TypbuHKM 4Yepe3 MarHuTHy MydTy nepedaeTtcs
CYETHOMY MexaHu3My, MO MoKa3aHUAM KOTOpOro onpegensioT
KONMYeCTBO BOAbI, MpoLlueALlei vyepe3 cyeTynK. CHETHbI MexXaHu3m
npeobpasyeTt Yncno o6opoToB TYPOUHKM B MOKa3aHWs MEXaHWYEeCKOro
OTCYETHOro YCTpOWCTBa. Ha OgHOM M3 AMCKOB CYETHOrO MexaHu3ma

% \ YCTaHOBMEH MOCTOSHHbLIN MarHuT, Bbi3blBalOWNN cpabaTbiBaHne
Jartynka(repkoHa) nocrie npoxoxaeHus onpegeneHHoro oobema Bofbl.

|
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Bec ogHoro nmnyrnbca (06bem BOAbl, MPOXOAALLMI YEPE3 CHETHUMK 32 OQNH UMMYIbC) YKa3biBAETCA B MACMNOPTE CHETHYUKA U
3aBuUCUT OT ero Tunopasmepa. CtaHgapTtHble 3HadeHus: 1, 10, 100, 1000, 10000 nMTpOB Ha OQUH UMYTILC.

MMnynbCHbIN BbIXoA B OONbLUMHCTBE CriydaeB peLleH no 4-X NpoBOAHOM CXeMe, YTo
NO3BOSSIET NOAKMOYATb CYETHUK KaK K OObIYHBIM pPENeiHbIM CHUTHIBAIOLLMM YCTPONCTBaM,
Tak v K yctponcTteaM, nogaepxusatomx craHgapt NAMUR.

Crangapt NAMUR npepycmaTpuBaeT BO3MOXHOCTb KOHTPOMS CYMTbIBAKOLUM
YyCTPOMCTBOM OOpbIBa MpPoOBOAA W KOPOTKOrO 3amblkaHus. [Ons 3Toro B Lenb repkoHa
BKITHOYEHbI 1BA AOMOMHUTENBbHbBIX COMPOTUBIIEHMS.

K MK3 uvMnynbCHbIN BbIXO4 CYETYMKA MOAKMYaeTcsa K nbomy cBobogHOMy
anckpeTHomy Bxogy DI.x no peneinHom 2-x npoBoAHoM cxeme (BbiBoAbl 1 14 cyeTymka). 1 2 3 4

repKkoH

Mpn noaknoyeHnn MMNYNbCHOIO BbIXO4a CYEeT4YMKa, Hanpumep, K

MK3 anckpeTHoMy Bxoay DI.7, B ycTaHoBouYHOM MeHto [Hacmpolika exodoe 1-8]
XT5 -->[CueHan Ha exode DI.7] nameHnTe 3Ha4YeHne Ha "CuHeTunk uMnynLcoB ".
<G
DI.6 YcTaHOBOYHOE MEHI0
DI.7 Basosble napameTpsb! Curnan na sxone DI.7
DI.8 KoHdurypaums KH. Cton
Hacrpoiika BxopoB 1-8 KH. CGpoc aBapuu

CwrHan Ha Bxoge DI.5

MNapameTps! saLnTL! CwrHarn Ha xoge D1.6 CyeTunk NMMNYbCOB

Hactpoiika cBsisn CwrHan Ha Bxoge DI.7

Bpewmsi n nara CwrHan Ha Bxoge DI.8
Tun KOHTaKTOB BXOA0B

GNDA
Cuemuyuk
pacxoda 800bI

Tun koHTakTa BXxoAa (4Ns repkoHa - HopMarbHO Pa3OMKHYThI) 3a4aeTCa B MYHKTE
YCTaHOBOYHOIO MEHIO
[Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodoe].

Tun KOHTaKTOB BXOAOB

S ENESENENEN - S

YCcTaHOBOYHOE MEHIO

\J/ 2EePKOH cHem4uKa, H.0. KOHmMmakm
BasoBsble napameTpbl
KoHdurypaums
3HayeHne Beca MMNynbca YTOYHSETCS B Macnopte cyeTyuka u :achonKa BX008 1
BBOMMTCA B MYHKTE YCTAHOBOYHOTO MEHIO HZS:‘:;::';;L::T"' [T ——
[KoHdpuzypauyusi] --> [Bec umnynbca ciemyuka eoobl]. Bpewmsi u aata T annapetesra C“e“'“lka BOAbL MG

Ecnu Bec umnynbca cyeTymka ApobHbI, TO NS ero 3agaHus NpeyCcMOoTPEH AenuTerb B MyHKTE YCTaHOBOYHOTO MEHHO
[KoHdpuaypayus] --> [Qenumenb umnynbca cyem4uka 800sbl]. Ero 3HayeHue 3agaetcs B ananasoHe 1 ... 100.

Bec nmnynbca paccuntbiBaeTcs npu geneHum Beca umnynbsca Ha Oenutens. Hanpumep, npu Bece nmnynsca 15 nMTpoB n
nenvtene 10 pacyeTHbIV BeC uMnynbca oyaet 1,5 nutpa. Unu, npu Bece nmnyneca 10 nutpoB u genutene 50 pacyeTHbIN
Bec umnynbca 6yaet 0,2 nuTpa.

Mocne ycTaHOBKM BxoAda AOJfi CYETYMKA, COCTOSIHUSA €ro KOHTaKTa M napamMeTpoB mmnynbca, MK3 B BKIOYEHHOM
COCTOSIHUM CYUTBLIBAET MMMYIbChl FrEPKOHA M NPOM3BOAUT pacyeT 06LLEero 3Ha4eHnsi BOAbl, B 3aBUCMMOCTU OT BECa UMMNynbca
n genutens. BeluncneHHble aaHHble 06LLEro pacxoda BoAbl XpaHATCA B naMaTu ¢ 6aTapenHbiM nutaHnem. Pa3psg 6atapeun
Npu BbIKIMOYEHUM NUTaHKSA NPpUBEAET K 0OOHYNEHWI0 Moka3aHui cueTymka. Ecnm Takoe nponsoLuno, Heo6Xo4MMO 3aMEHNTL
HaTapeto, ycTaHOBMeHHyo BHyTpu koprnyca MK3. Mpu HencnpaBHo 6aTapee Takke Npon3oiaeT cOpoc YacoB pearnbHOro
BPEMEHM.

[ns ucknoveHns NoxHblx cpabaTeiBaHui Bxoga DI.x, K KOTOPOMY MOAKIIOYMEH CHETYMK, NPELyCMOTPEH napameTp,
3ajalmin Bpems aHTuapebesra koHTakToB [KoHgbuaypayus]--> [ TaHmudpebe3za cyem4vuka eo0hbl].

B3apava aHTugpebesra - IrHOPMPOBaTb KOPOTKME OLLUMGOYHbIE MMMYNbChI, BO3HMKAIOLLME NPU 3aMblKaHWW KOHTaKTOB U
NOSABMSAOLLMECS B pe3yrbTaTe BHELLHWUX CUIbHbBIX 3NEKTPOMarHUTHbIX MTOMEX.

Bxop pa3omkHyT Ecnu Bpems 3aMKHYTOF0(MJ'IVI paSOMKHyTOI'O) COCTOAHUA MeHbllUe BpeMeHn
YCTaBKU, CUrHarn He y4UTbIBaeTCA.
TIOXKHbIE MYIbChI B pesyrbTare Mpn cuneHom npeGesre KOHTaKTOB repkoHa wunun pene ycTtaHOBUTE NO

nepexoAHbIX NPOLIECCOB
BO3MOXHOCTU Oonbliee 3HavyeHue BpeMeHun, y4untbiBad 4YacToTy

cpabaTbiBaHUSA KOHTAKTOB.
Bxop 3aMKkHYT
/ / Hanpuwmep, 11 < tanmapesesra, FTOXKHbIE UMMYNbCbI UTHOPUPOBAHbI,
t2 > tanmqpeﬁesra, VanyﬂbC NMOCYMUTaH.
; Honyctumasa 4actota WMMMyNbCOB Ha BXOA CYeTYMKa pacxofa Bopgpbl
anmnn etseara Bapbupyetcs oT 15 umnynbcoB B cekyHay (15 y) npu T=25.0 mc go 500
t 2 UMNynbCoB B cekyHy (500 M) npu T=0.5Mc .

ViamepeHHoOe 3HayeHue cyeTuuka E E "-I-"IIIII E M 04 anp 23:14 m E TI"I E IMH 04 anp 23:14
oTobpaxaeTca B 3KkpaHe <1.

CocToaHue > MK3. 1.CocTosHMe | 1.CocTosHMe
BLIBOAUTCS 6 paspsiios Pacxoaa B CYETUMK PACXORA BOfIbI (3) CYETUMK PACXO[A BOfIbI (v3)
KyGUYeckux mMeTpax U 3 paspsiga B 999999 999 | 999999 , 999 |
nuTpax. BblBoauTCA pacxon Boabl B
N/MUHYTY 1 M3/4aC, 1 NEPUOANYECKM - 120 || 7,2 Curian Ha Bxope DI.8
3 10.00 nuTpos / umnynbc
HOMEP BXO/1a, K KOTOPOMY MOAKMIOUEH TIMUH, vuac | i

CYETYVMK 1 BEC UMMYSbCa.

Tak kak 3aBofckoe 3HavyeHue cyetymka B MK3 HyneBoe, He0OOXOAMMO BbIMOMHUTL CUHXPOHM3aLMio nokasaHui MK3 n
caMoro cyeTymnka pacxoga BoAbl. CUHXPOHM3AUMIO CNEAYeT BbIMNOMHATL MPU OTKIIOYEHHOM ABUraTtene Hacoca, YTobbl B
npoLiecce KOPPEKTUPOBKM He BbINO MMMYIbLCOB CO CHETUMKA.
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B nyHKkTe ycTaHoBOYHOrO MeHio [C6poc napamempoe] YCTAHOBOYHOE MEHIO

Bblbepute cTpoky [Koppekmup. ciemyuka e00bl] 1 HAKMUTE KHOMKY Koncpurypauuts =
" " HacTporika BxonoB 1-8 C6poc moTouacos
BBO'D' : MapameTpb! 3aLuThl C6poc KonuyecTsa nyckos
Hactpolika cesian YcTaHoBKka 3aBo/l. 3HaYEHNI
_cueruica Bozb Spew s
B nosBuBLIEMCS OKHE BO3MOXHO nnnnnl CBpoc napametpos
7| |7]s4

MSMISHATS, KeKIYI0 LMcbpy 3HaHeHNA Bbi6op umdpbl cyeTynka ans
pacxoa cHeT4vumKka. M3 n KOppeKTMpoBaHus

M3meHeHve 3HauYeHns undpbl
MepenBurascs no nonsM € MOMOLLbIO KHOMOK [BrieBo][Bnpaso]

yCTaHOBUTE pearbHble Lndpbl cHeTYMKa U Haxmute kHonky [BBO[].
3HauveHune Bynet coxpaHeHo.

CoxpaHeHne CYeTYmnKa 1 BbIXod 13
KOPPEKTUPOBKM

B0
PHEY

BbIxoz U3 KOPPEKTUPOBKM

B npouecce paboTbl BO3MOXHO HE3HAYUTENBHOE pacxoXaeHue nokasaHun U3nMYecKoro cYeTYMKa U ero 3Ha4YeHui B
MKS3. 3710 MOXeT 6bITb BbI3BaHO, HaNpuUMep, BoikitodeHneM nutaHns MK3 npu paboTatoLeM Hacoce. [ocrne BbIknYeHus
NUTaHUS HAcoC Mo MHepLMM paboTaeT elle HEKOTOPOe BPeEMS], B TEYEHNE KOTOPOrO CHETUMK MOXKET MOCNaTh MMMNYIbC yXKe
BblkntovyeHHOMY MK3. CooTBETCTBEHHO, 3TOT umnynbC He Oyaer nocuutaH MK3. Cregyer nepvogmyecku MpoBOAWTH
NPOBEPKY 3HAYEHWN.

3HaveHuns cyeTymka pacxoga BoAbl BO3MOXHO yAaneHHO CYUTbIBATh Mo nNuHMKM cBa3n RS-485 13 perncrtpos 326-328 u
347-348 (cm. pokymeHT “MK3.Cneyucpukayusi npomokosia Modbus”). YoaneHHasi koppekTupoBka no RS-485
HegoCTymnHa.

Mpu ncnonb3oBaHuas GSM-mogema ¢ MK3, BO3MOXHO MOMy4UTb 3HAYEHUSI CHETYMKA HA MOOMUNbHBIA TenedoH,
oTnpasuB sms c komaHgon “>CHET”. MNogpobHee - n.2.5.5 “YoaneHHoe ynpaBneHve komaHgamm 3 sms”.

Takke BO3MOXHO MOAKIMOYUTE NEPUOLAMNYECKYIO PACChINKY SMS C 3HAYEHUSAMU CHETUYMKOB. Bpems pacchbinku n gHu
Heaenu, No KOTopbIM ByAeT OTNPaBNSATLCS SMS, 3a4alTCA NoNb3oBaTeneM B ycTaHOBOYHOM MeHto MK3. MogpobHee - n.2.7
“Ucnonb3osaHrne GSM-mogema”.

2.10.3 CueTumk pacxopa 3neKTpO3Heprum

[na noctpoeHus cuctembl yuyéTa anekTposHeprun B MK3 npegycmoTpeHa yHKUms

- NOOOEPXKKM CHETYMKOB ONEKTPOIHEPIUM, OCHALLEHHbIX YHUPULMPOBAHHBIM UMMYMbCHBLIM

; ' BbIXOAOM. VIMNYyNbCHBIM BbIXOAOM OCHALLEHbl PakTUYECKN BCE OEeKTPOCYETHMKM, YTO
NO3BONSET 3a4eMNCTBOBATb YyXXe YyCTaHOBMeHHoe Ha 06bekTax obopyaoBaHue.

B 9neKkTpOHHbIX CYeTUMKax, KOTOpble YXe AaBHO MPULLMAM Ha 3aMeHy WHOYKLMOHHbBIM,
cneumMannsnMpoBaHHas cxema npeobpasyeT BXOAHbIe aHanoroBble CUrHarbl C 4aT4YUMKOB TOKa U
HanpshkeHUst B KOMMYECTBO MOTPebnseMon SnekTPpOdHeprun, KOTOpoe BbIBOAUTCA Ha
WHAWKATOP CYETUMKA.

L = 1 Mpy nogcyeTe BMEKTPOSHEPIUM CYETYMK MEePUOAMYECKN BbIAAET MMMYMbCbl TOKa Ha
el ——— TeneMmeTpuyeckuin BbIXOA. Kaxabli uMnynbC paBeH onpeneneHHoMy KOnuMyecTBy

~| NoTpebneHHON aneKTpoaHeprn. KonnyecTso MMNynNbCOB yKa3biBAE€TCS B NAacnopTe cHeTymKa
1 3aBUCUT OT €ro Tuna, MOLLHOCTW 1 NpeanpusaTus-narotosutens. CTaHAapTHbIE 3HaYeHWs:
800, 1000, 1600, 3200 umnynbcoB Ha oauH KBT*yac.

TenemeTpuyeckuin BbIXo4 NpencTaBnseT cobol BbIXOA4 TpPaH3MCTOpa C OTKPbITHIM KOJIEKTOPOM, Ha KOTOPOM
HabroaaTCa MMMYbCbl, CUHXPOHHbIE C MMraHMEM CBETOANOAA Ha NepeaHEeN NaHenm cyeTymKa.

K MK3 nmnynbCHBIN BbIXO4 CHETHMKA NOAKITHYAETCS K MoboMy cBobogHOMY AnckpeTHomy Bxogy DI.x no 2-x npoBogHom
cxeme. [Npy nogknoyeHun Heobxoaumo cobnopaTe NOMASIPHOCTb MOAKIHYEHUSA KreMM: “nic” MMNYNbCHOrO BbiXOAa
nogkntovaeTcd Kk BibpaHHoMy Bxoay DI.x, “MuHyc” - k obwemy nposogy (GNDA).

MK3 Mpu nogknMYeHUN MMMYNbCHOMO BbIXOA4A CYETYMKA, HaMpuMep, K
XT9 anckpetHomy Bxoay DI.7, B ycrtaHoBovyHOM MeHw [Hacmpolika
m exodoe 1-8] --> [CuzHan Ha exode DI.7] n3MeHWUTe 3HaYeHue Ha
DI.6 "Cuy. aHeprum, umn. ".
|§||§| S DL7 Tun KOHTaKTa BXoAa - HopMarbHO Pa3OMKHYThIV, 324aeTCS B MyHKTE
Cuemuuk - ---L DI.8 YCTaHOBOYHOrO MeHw [Hacmpoiika exodoe 1-8] --> [Tun
SneKmpostepauy GNDA KOHmMaxkmoe exo0do0e].

YcTaHOBOYHOE MEHIO

bBa3oBble napamerpbl
KoHdurypaums [>
N

Hactpoliika Bxogos 1
MepeknioYeHue pyyHoro pexuma
MapameTpbl 3aLWmThi
i Bec umnynbca cyetynka Boabl, 1
Hactpoiika cessu T onpenenexus pacxoaa Boabl, C m
Bpewmsi v nata OneKTPoaHepr., UMn. Ha kBT
Tun cyeTynka aneKkTPosHeprumn

3HayeHne Beca uMMynbCca YTOYHSETCA B nacnoprte
cYyeT4yunKa n BBOOANTCA B NYHKTE YCTAHOBOYHOIO MEHIO
[KoHgueypayusi] --> [CyemyuKk 3/1eKmpo3Hepauu,
umnynbcoe Ha KBm].

Mocne ycTaHOBKM BXxoAa AN CYETYMKA, COCTOSIHWMA €ro KOHTakTa M Konuyectsa umnynbcoB, MK3 B BKMO4YEHHOM
COCTOSIHWUM CYUTBIBAET MMMYMbChl U MPON3BOANT pacyeT obLuero 3HayeHnsa NoTpebneHHoM areKTPO3Heprm, B 3aBUCMOCTH
OT KONMYeCTBa MMMNYNbCOB Ha KBT*Y . BblyncneHHble AaHHble 0bLLero 3Ha4yeHns NoTpebneHHoM areKTPOIHEPTM XPaHATCS
B namsatn ¢ 6atapenHbiM nuTaHuem. Paspsan 6atapeun npu BbIKMOYEHUW NUTaHUSA NpuBedeT K OOHYNeHMo MnokasaHuin
cyeTunka. Ecnmu Takoe npousowwno, Heobxogumo 3ameHWTb OaTapero, yCTaHOBMEHHyt BHyTpu kopnyca MK3. [Mpu
HeucnpasHou 6aTapee Takke NponsongeT coOpoc YacoB peanbHOro BpeMEHM.

[na ncknoveHnsa noxHelx cpabateiBaHmn Bxoga DI.x, K KOTOPOMY MOAKIIOYEH BbIXOA SMEKTPOCYETUMKA, NPegyCMOTPeH
napameTp, 3agjatowuii Bpemsi aHTuapebesra koHTakToB [KoHguaypayusi] --> [TaHmudpebe3aa c4. asiekmpoaHepauu].

B3apava aHTugpebesra - IrHOPUPOBATb KOPOTKME OLLUMGOYHbIE MMMYNbChI, BO3HMKAIOLLME NPU 3aMblKaHWW KOHTAKTOB UM
NOSAIBMSAOLLMNECS B pe3yrbTaTe BHELLHMUX CUIbHbIX 3NEKTPOMAarHUTHbIX MOMEX.
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_Bxop pasomkHyT Ecnn Bpemsi 3aMKHYTOro(Mnm pasoMKHYTOr0) COCTOSIHUSI MEHbLLE BPEMEHMU
YCTaBKW, CUTHanM He y4YnUTbIBAETCS.
NOXHbIE VUMMYNbChI B PeaynbTare Mpu cunbHoM pgpebesre KOHTAKTOB BbIXOAHOIO perfe YCTaHOBMTE MO
eperoArE Tiponeecon BO3MOXHOCTM 6oOnbllee 3HAYeHWe BPEeMEHM, yuYUTbIBAs YacToTy
cpabaTbiBaHWs KOHTAKTOB.
Bxopn 3aMKHYT
/ / Hanpuwmep, t1 < tanruapeseara, TOXKHbIE UMMYTbCbI UITHOPUPOBAHbI,
t2 > tanmmapesesra, UMMYNbC NMOCHUTAH.

Jonyctumas 4YactoTa WMMMYNbCOB HA BXOA CHETYMKA SrNeKTpPO3Hepruu
¢ Lompetens ) Bapbupyetcs ot 15 umnynbcoB B cekyHay (15 Mu) nmpu T=25.0 mc go 500
t L nMmnynbcoB B cekyHAay (500 Mu) npn T=0.5mc.

M3mepeHHOoe 3Ha4YeHne cHeTymka otobpaxaetcs B akpaHe <1. CocTosiHue > MK3. I & ¥l &b HO04 mion 23:14

BeiBoguTtcs 6 paspsgos B KBT*4 1 3 paspsiga B Battax*™y. Takke BbIBOAUTCH HOMEP 1.CocTosHme
OVCKPETHOTO BXOAA, K KOTOPOMY MOAKITOYEH CYETUMK M KONMMYECTBO MMMNYMbCOB Ha
oauH kBT 4.

ONEKTPOCHETHMK (kBr*y)

IPRET R MH 04 nioH 23:14 999999 , 999

1.CocrosiHue

Ecnn 3agjaH BHELWHUM 3neKkTPOCYETYMK W B pasgene

Bxoa DI.8 1000 umn./kBT
ycTaHOBOYHOro MeHo [Hacmpolika exodoe 1-8] He BbiGpaH BMEKTPOCHETHMK (kBr*y)
OMCKPETHbIM BXO, K KOTOPOMY MOAKMYEH CuUrHam co 999999 999
cyeTuuka, TO OygeT OTOGpaxeHO COOTBETCTBYMLIEE ’ [l e il g 04 vion 2314
COO6LL|,eH|/|e. He BbiGpaH Bxoa DILX OCTOsIHUE

y SMEKTPOCHETUMK (kBr)
Ecnu wncnonb3yeTrcsi BHYTPEHHWUA cCYETYMK (B MYHKTE YCTAHOBOYHOIO MEHHO

[KoHgpueypayusi]-->Tun cyemyuka 351eKmpo3aHep2uU BbIbpaH NyHKT "BHympeHHUl”), 999999 , 999

Ha akpaHe byaeT oTobpakeHo COOTBETCTBYOLLEE COODLLEHME.

Wcnonb3yeTcst BHYTPEHHMUI CYETUMK

BbluncneHvne 3atpadeHHON 3MneKTPO3HEPry NpY UCMONb3OBaHUM BHYTPEHHEro CHeTYMKa BEAETCS MO 3HaYeHusM
n3MepeHHon AKTUBHOM MOLLHOCTM anekTpoasuratens. C BbICOKOW 4acTOTOW W3MEpEeHHble 3Ha4YeHUs MOLLHOCTYU
CYMMMPYIOTCSI M BbIBOOSATCS HA akpaH. [Mpu oTkntoveHnm nutanms MK3 BbluncneHns npekpaLuaioTes.

[na KOMMep4ecKOro MCMonb30BaHWs BCTPOEHHbIA 3MEKTPOCHETYMK He MpegHasHayeH, Tak Kak ero MorpellHocTb
npeBblllaeT MUHUMaNbHO AOMYCTUMbIA KNacc U3MEpPEeHUn 1, COOTBETCTBEHHO, OH He cepTuduumpoBaH B FocpeecTpe
CPeacTB M3MePEHUI.

Tak kak 3aBofickoe 3HadeHue cyeTunka B MK3 HyneBoe, Heobxoammo YCTaHOBOYHOE MEHIo
BbIMOSIHUTb CUMHXPOHM3auMo nokaszaHun MK3 n camoro cyetymka Kowcpurypavws: Cﬁpozmwm -~
3MNEeKTPO3HEPrn ¢ UMNYMbCHLIM BbIXOAOM. CUHXPOHM3aLUMio cnegyet M e Vi s, s
BbIMOMHATL MpU  OTKMYEHHOM [ABuratene Hacoca(-oB), 4TOObl B HacTpoiika casan ——————
Bpewms 1 aara KoppsKTvlp CHETUMKa 3MEKTPO

npoLecce KOPPEeKTUPOBKN HE 6bIno MMNYyIbCOB CO CHEeTYUKa.

CBpoc napameTpoB

B nyHKkTe ycTaHoBOYHOro MeHio [C6poc napamempoe]
BbIGepuTe cTpoky [Koppekmup. cyemyuka anekmpoaHepauu] W KB;")%‘;F"(T'-LV:)‘EE;L%GT””K‘* Ana
HaxmuTte kHonky "BBO[M".

VameHeHune 3HadveHns undpbl
B noaBuBWEMCHA OKHe

BO3MOXHO W3MEHUTb Kaxay'o nmunaa , EEE Soog(g:;imif:ewma 1 BeixoA 3

undpy 3HaYEHU CHETYMKA. kBT Br @

KOppEKTUP. CHETYMKA SMEKTPO.

Bbixof U3 KOPPEKTUPOBKU

[MepegBurasce No NonsM ¢ NOMOLLbIO KHOMOK [BrieBo][Bnpaso] yctaHoBUTE pearnbHble LM pbl CHETYMKA N HAXKMUTE KHOMKY
[BBOQ]. 3HayeHune GyaeT coxpaHeHo.

B npouecce paboTbl BO3MOXHO HE3HAYUTENMLHOE PACXOXOEHME MOKa3aHWi (PU3NYECKOro CYETYMKa C MMMYMbCHbBIM
BbIXOAOM U1 ero 3HayeHui B MK3. 310 MmoxeT ObiTb BbI3BaHO, HAanpuMep, BbiktoveHnem nutannst MK3 npu pabortatowlem
npuratene. CnegyeT nepuoanyecky NpOBOANTb CBEPKY 3HAYEHUI.

3HavyeHns cHeTHMKA SMEKTPOIHEPTUN BO3MOXHO yAarneHHo CYnTbiBaTh MO nuHum cBAsu RS-485 3 peructpos 331-333
349-350 (cm. pokymeHT “MK3.Cneyucpukayusi npomokosia Modbus”). YoaneHHass koppekTupoBka no RS-485
HegoCTymnHa.

2.10.4 luctaHUMOHHOE ynpaBneHne yCTPOMCTBOM

Mpn HeOBXOAMMOCTY AUCTAHLIMOHHOIO BKITHOYEHUS/OTKMOYeHUs aABuraTtens ctaHumm ¢ MK3 no curHany oneparopa unm
MNK Bo3MOXHO ncnonb3oBaHune Bxoaa “BHeluHee ynpasneHue” (no yMonyaHuio, ncnonb3yeTcs ANCKpeTHbI Bxog DI1.6).
Y curHana “BHeluHee ynpasneHne” B yCTAHOBOYHOM MEHIO €CTb HECKOSbKO (PYHKLMIA, pacCMOTPUM CHavana BapuaHT
“PaspeLueHune paboTbl Mo AaT4mMKaM YpoBHSI”.
Mpu 3amMblkaHny Bxoga “BHeluHee ynpasneHne” MK3 nony4yaet curHan paspelueHus paboTbl, Hanpumep, No Aat4ymkam

YPOBHSI, @ Npu pa3MblKaHu - 3anpeT paboTbl.
YcTaHOBOYHOE MEHIO

Mpun yganenHom BkrtoveHun MK3 3agencteyem curHan “BHeluHee
ynpaeneHne” B yCTAaHOBOYHOM MEHIO 1 Bblbnpaem guckpeTHbin Bxog DI.1
... DI.7, Ha koTOpbI OyaeT nogaBaTbCs CUrHann.

YcTaHaBnvMBaeM TUn KOHTakTa(H.o. Unu H.3.) BbiopaHHoro Bxoaa DI.x.

Mpun 3amblkaHuy Bxoga MK3 nepeiiget k pabote B 3aBUCMMOCTU OT
BblGpaHHOro pexunma paboThbl.

BasoBble napameTpsbl
KoHdpurypauus >
HacTtpoiika Bxopos 1
MapameTpbl 3aWmThI

MpoBepka aatumka ‘cyxoro’ xoaa

Tun TpaHcdopmaTopa Toka

Hacrtpoiika cBsian [nana3oH TpaHccopmaTopa Toka, A

Hactpoiika Bpemenn Bxop, ‘BHeluHee ynpaenexue’

C6poc napameTpos S CNTETEEREELE] Paspew. paGoTe: no a.y.
OxpaHHasi curHanuaans

DyHKUMS yHMBEpCcankHoro pene K2

B aBTtomartnueckmx pexumax(’ABTOMATUYECKMn Mo JdaTynmkam ypoBHs” u “Tanmep”) 3anyck ppuratensa Oyget
OCYLLEeCTBNATLCA MO CUrHanam gatynka(-os) ypoBHs. [pu pexxumax pabotel “INo komangam ot MK” n “INo komaHgam 13 sms”
cocTosiHMe Bxoaa “BHeluHee ynpasneHue” nrHopmpyeTcs.



Mpu otcyTcTBUMM curHana “BHelwHee
ynpaBneHne” B aBTOMaTUYECKOM
pexmme paboTbl B CTPOKE cTaTyca OKHa
<1.CocTtosiHue> 0Oyner oTobpaxeHa
Hagnuck “oxxuaaHune curHana 'BHeluHee
ynpasneHue".
Hanpumep, wucnonb3yetcs Hanus
€MKOCTM MO CcurHamy C aHasioroBoro
Aatyvka ypoBHs. OAHO 13  yCrnoBui
paboTbl - HanmB eMKOCTY pa3peLuaercs
TONMbKO MPW HanNM4Yuu curHana
“3apgsukka oTkpbiTa”. KBXxoay “BHeluHee
ynpasnenue” ( guckpetHein Bxod DI.6)
NOAKMIOYEH penenHbli curHan ¢ bnoka
ynpaBneHuns 3aAB1XKON.

uopocTaTinyeckuin gaTumk
YPOBHS ¢ BbIxogoMm 4...20 MA

D16 (ERUN)
GNDA

3apBuxka

MakcumanbHbli
YPOBEHb BOAbI

[Mpu 3aKpbITOV 3aABMXKKE KOHTAKT ee pere pa3oMKHyT, curHana “BHeluHee ynpaBneHue” HeT.
Mpu OTKPBITUM 3aABWMXKM KOHTAKT 3amblkaeTcsi, MK3 nonyyaet curHan paspelueHus pabotbl. B 3aBncMMocTv 3agaHHbIX
3HaYeHUI BEPXHETO 1 HKHero ypoBHen, MK3 BkrtovaeT/oTkmno4aeT Hacoc.

B pspe cnyvaeB MoxeT noHagobuTbesi paboTa arperata B CTporo 3agaHHoe Bpewmsi. Hanpumep, nogaepxanue
[OaBreHunst BO3lyxa B Marncrpany KOMnpeccopom Mo aHanoroBoMy Aatyuky AaeneHnsi B pabouve aHum ¢ 9-00 go 18-00 n
nepepbIBOM Ha obef.

HesaBucuMbIn HegenbHbIV TaiMep, MHTerpupoBaHHbii B MK3, ¢ nerkocTbto 310 fenaet. [onb3oBartens 3agaeT ogHy
WINN HECKONbKO ([0 YeTbIpex) Mporpamm BKIIOYEHWUS Harpyskv no OHAM Hedenu, ykasbiBaeT BbixogHoe pene (K2 ... K4),
KoTopoe OyaeT 3adencTBOBaHO ANA BKMOYEHWS Harpysku. HopmanbHO pa3oMKHYTbIM KOHTaKT BblIOpaHHOro perne
noaknto4vaertcs K Bxogy “BHeluHee ynpaeneHue”. Tenepb BKOYEHME KOMIpeccopa 1 nogaepaHve 3afaHHoro aBneHns
OyaeT NpoMCcXoanThb MO YCTaHOBIEHHOMY PaCMUCaHNI0.

VMcnonb3oBaHne Bxoga “BHeluHee ynpaBneHve” Takke BO3MOXHO B criydasix, Korda HeobXogumo npocTo
BKITHOYaTb/BbIKINOYaTh Harpy3ky 6e3 ncnonb3oBaHUs 4aTYMKOB AABMNEHNUS UMW YPOBHS.

B ycTaHOBOYHOM MeHIO akTuBMpyeTcst curHan “BHelwuHee ynpasneHue” (“PaspelueHve paboTtbl no A.y.”), AaTynku
YPOBHS HE NMOAKIOYAKOTCSA, HO 3a4al0TCsl B YCTAHOBOYHOM MEHIO KaK A1 HarnvMBa eMKOCTH.

TWn KOHTaKTOB AN HUX - HOPMaIbHO OTKPbITblE. Pexum paboTsl -~ ABTOMaTU4ecknii no A4.y.", dyHKUUS ynpaBneHus -
npamasi(Hanue). [Npu 3ambikaHum Bxoda “BHewHee ynpaeneHne” MK3 npoBepsieT ypoBeHb XWMAKOCTM, U, TaK Kak OH
MUHUManbHbIV (06a AaTyMKa pa3oMKHYThI), 3anyCKaeT ABUraTerib.

YcnoBuve 0CTaHOBKM HanmBea - nocneaoBaTefibHoe 3aMblKaHUS AaTYMKOB HUDKHETO U BEPXHETO YPOBHS (MakCMMaribHbIN
YypOBeHb). HO AaTumky ypoBHS K BXOAAM He NOAKITHOYEHbl, ypOBeHb Beeraa byaeT MmHuManbHbIM, NO3TOMY ABUratens byaet
BKIOYEH NOCTOSIHHO [0 CHATUSA curHana “BHellHee ynpaBneHune” nnv BO3HNKHOBEHUS aBapUNHOM CUTyaLnu.

PaccMoTpum BTOpoVi BapyaHT UCNonb3oBaHus curHana “BHeluHee ynpasneHue” - “NMpuHyauMTenbHoe BKoYeHue”.

3apeicTByeM 3TOT BapuaHT B yCTaHOBOYHOM MeHto [KoHgbuzaypayus]-->[Bxo0 ‘BHewHee ynpaesieHue’] n Bbibpaem
anckpetHbin Bxog DI.1 ... DI.7, Ha koTopbIi ByaeT nogaBaTbCa curHan. YcTaHaBnMBaeM TWM KOHTaKTa(H.O. UK H.3.)
BblIGpaHHoro Bxoga DI.x. Bxog, HacTpoeHHbIV Kak curHan “BHeluHee ynpaBneHne”, noka He 3aMKHYT.

Mepeknioyaemcs B aBTomaTtu4eckun pexumm pabotbl ("ABTOMaTMYecKkuii No garymkam ypoBHsa” unu “Tanmep”). 3anyck
asuratens OygeT OCyLeCTBRATLCA MO curHanam garvmka(-oB) ypoBHs. B pyvyHoM(MecTHOM) pexume paboTbl U npu
pexumax “INo komangam ot [K” 1 “INo komaHgam 13 sms” coctosiHne Bxoaa “BHeluHee ynpaBneHue” urHopmpyeTcsi.

Mpu 3aMblkaHny Bxogda “BHeluHee ynpasneHve” NpoucxoauT NpUHYAUTENbHbIN 3anyck ABUratens 4o pa3MblkaHUs 3TOro
BXO[a UIN BO3HWKHOBEHUSI aBapunHON cuTyaumm. CoOCTOsIHME AaTYMKOB YPOBHS MPW 3TOM UTHOPUPYETCS.

Mocne cHaATUs curHana “BHewHee ynpaBneHue” aBTOMaTMYECKWUA pexnM paboTbl BOCCTaHaBMnMBaeTcs. 3anyck
ABuratens 6yaet NpoaorkaTbCsi Mo CUrHanam gardvka(-oB) ypoBHS.

YnpaBneHue
c NNK

YnpaBnenue
onepaTopom

MK3

XT3

MK3

XT3

[MporpamMmm1pyembIit
IOrMYecKiit KOHTponnep

DI.1 (dH)
DI.2 (dL)

DI.1 (dH)
DI.2 (dL)

DL.6 (E.RUN)
GNDA

DI.6 (E.RUN)
GNDA

DI1(dH) |9
DI2(dL) |8

DI.6 (ERUN)| 4
GNDA

PeneitHble Bbixomp! MK

ELe BapraHT yganeHHoro ynpaeneHust - UCMonb30BaHe KOMaHz BKIMOYEHUS/OTKMIOYeHWS ABUraTens no 2-x npoBOAHOMY
nHTepdericy RS-485. B ycCTaHOBOYHOM MeEHI0 Momnb3oBaTtenb 3adaer pexum pabotbl ‘Mo komangam ot [K' n
CaMOCTOATENbHO ynpaBnsaeT BKNoYeHnem/oTknodeHnem asuratensd. CoctosgHue OaT4MKOB YPOBHS NPY TakoM pexvmMe
urHopupytotcs. lNogpobHee - cm. N.2.5.5 “Pexum paboTbl Mo NMHUK CBA3K.

[MporpamMmmnpyemblit
TNIOTUYECKWil KOHTpORNEp

Pexxum paboTbl - “IMo RS-485”.

YnpasneHue n MOHUTOPUHT 40 64 yCTPONCTB Mo
OBYX- UMM TPEXNPOBOAHOW MUHUW CBS3N ANVHOMN
0o 1 Kkm.

MpoTokon obmeHa - Modbus RTU/ASCII

RS-485 I~  lI~ ~




2.11 [OucTtaHuMOHHaA nNepefaya CUrHasnoB

[na aucraHumoHHOM Nepefayn curHanos Ha gucnetdepckun nynst unu ACY Tl B MK3 ncnonb3ayoTcsa Tpy anekTpo-
MarHUTHbIX pene K2 ... K4 ¢ nepeknioyalolmMmMmm KOHTakTaMu. 3aMblkaHe KOHTaKTOB pene nponucxoauT B 3aBUCUMOCTU OT
BblIOpaHHOro ycrnosusi B NyHkTe [KoHgpuaypayus]-->[@yHkyusi yHueepcasibHo20 pesie Kx] yctaHoBo4Horo meHio MK3.
BoamoxHble ycrioBus cpabaTeiBaHus npuseaeHsl B Tabnuvue 3.

Tabnvua 3

DyHKUMA pene OnucaHue

Mpwv Hannumm nutanns MK3 H.O. KOHTaKT 3aMblkaeTcsl, B BbIKITHOYEHHOM
cocTossHUN MK3 KOHTaKT pasoMKHYT.

ABapus Mpy HopmanbHon pabote H.O. KOHTAKT PasoMKHYT, NPU aBapun - 3aMbIKaeTCs.

H.O. KoHTaKT 3amblkaeTcst npu BKIKOYEHUU OBUraTend, Nnpu OTKN4YeHUn -
pasMblKaeTca.

MuTtaHue nogaHo

[euratenb BkntoyeH/OTkNoYEH

CpabatbiBaHue Bxoga DI.1 ... DI.8 H.O. KOHTaKT 3aMblKaeTCs NPy 3aMblKaHWK JaHHOMo BXoaa.

H.O. KOHTaKT 3ambIKaeTcsl Mpyn py4HOM pexume paboTbl. PyyHow pexumM moxeT
Py4HOI/ABTOMaTUYECKNI PEXUM GbITb BKIIOYEH HaxaTneM kHomnku “Pyy/ABTomat” Ha nuueBol naHenu MK3 nuéo
BHELLUHUM nepekniovaTenem, NoAKMIYeHHbIM K OAHOMY U3 BXOA0B.

H.O. KoHTaKT 3amblkaeTcst Npu cpabaTbiBaHUK OXpaHHON curHanusauun. Mepen
HecaHKUMOHMPOBaHHbIV JOCTYN 3TVM CUrHanNu3aumsa AomkHa ObITb MOCTaBNEHa Ha OXpaHy, ABepb NOMeLLeHNs
3aKkpbITa (gaTynk ABepu cpabotan).

H.O. KoHTaKT 3amblkaeTcst npuv OOCTWXXEHUU JaBneHna (ypOBHﬂ) aHarnorosoro

durkcnpoBaHHoe 3Ha4veHne mA 1
Aatyvka, 3agaHHoro B MeHto [KoHgpuzypayusi]-->[®ukcupoeaHHOe 3Ha4eHue e
dukcrMpoBaHHoe 3HaveHe mA 2 MA 1(unu 2)]

Pene BkntovaeTcs/ oTknovaetcsa nonb3osartenem ¢ yaaneHHoro MNK(MJK) no nuHmmn
cBsAsn RS-485, npotokon Modbus RTU/ASCII nytem 3anucu 1/0 B 6utbl 1..3
Ynpasnsetcs no RS-485 pervctpa "Ynpasnenue” no agpecy 300 WnM YCTaHOBKOM COOTB. AMCKPETHbIX
BbIxoaoB. [MoapobHee - B nokymeHTe “MK3. Cneumndukauums npotokona Modbus”.

Pene BknovaeTcs/oTknO4aeTcss MO Mporpammam, 3afdaHHbiM B HegenbHom
Tanimepe. [MNogpobHee - cm. Pasgen 2.12 HegenbHbin Taimep.

Pene kpaTkoBpeMeHHO BKIK4aeTCs BMeCTe C pere ynpasneHus asuratenem K1 npu
MepeknioyeHne “3Be3fa/TpeyronbHUK’ | Mycke ABuratens no cxeme “ssesfa-TpeyronbHuk”. MogpobHee - cm. Pasgen 2.5.1
BapuaHTbl BKNIoYeHUs Harpysku.

Ynpasnserca HegernbHbIM TaiMepoM

He ucnonbayetcs Pene BbIko4YeHo B Mo6oM pexume paboTbl

Pene Bkntoyaetcs/oTknovaeTcs BCTpoeHHbIM B MK3 Tepmoperynsatopom.

Tepmoperyrnsitop Moppo6Hee - cm. Pasgen 2.9.4 [laTunku TemMnepaTypbl

MUWHUMarbHBIN YpOBEHb BOAbI

— H.O. KOHTaKT 3aMbIKaeTCs NPV JOCTUXKEHUN COOTBETCTBYHOLLIETO YPOBHS BOAbI
MakcumarnbHbIi ypoBeHb BoAbl (Vv gaBneHns) B eMKOCTU MO AUCKPETHBLIM UMW aHasIoroBbIM AaTymnkam.

ABapuiiHbI YpOBEHb BoAbI(NepenuB)

Pene kpaTkoBpeMeHHO BkmntoyaeTcs (3 cekyHAbl) NMpu HacTynneHuud TanmmayTa
coeguHenuns c¢ MK(MNK) nnm ynpaesnexHus komanHgamu n3 CMC. Takas dyHKumMs
npegHasHaveHa s copoca Bo3aMoXHO 3aBucLiero GPRS-mogema unu poytepa.

BkntoyeHne npu Tanmayte
coefuHeHust

MpumeuaHue - Bbixoabl pene K2 ... K4 npu nx ncnonb3oBaHWM pekoMeHAyeTcs 3alnTUTb NPeaoXpaHnTenamMm
HOMWHanom o 2 A nnv ogHOMNOSOCHBIMI @aBTOMAaTUYECKUMM BbIKIoYaTensaMu.
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2.12 HepenbHbIN Tanmep

HesaBucKMbIN HeAenNbHbIN TanMep NpegHa3HaYvYeH Ansi aBBTOMaTUYeCcKoro ynpaBneHusl BKIOYEHNEM U BbIKIHOUYEHNEM
NEKTPUYECKNX YCTPONCTB, OTOMNSNEHMS, KOHONLMOHUPOBAHWS, OCBELLEHNS 1 MPOYNX SMEKTPUYECKMX NpnbopoB. BosamoxHa
yCTaHoBKa [0 4 BpeMeHHbIX UHTEepBaroB, Ha3biBaeMblX farnee TtanmMepamu. B kaxgom Tarimepe BBOAUTCS 3HaYeHue
BPEMEHMW, C HACTYMIEHWEM KOTOPOro MPOUCXOAUT BKIMOYEHWE W BBIKMOYEHWE YCTPOMCTBA, MOAKIIOYEHHOIO K
UCMONHUTENBHOMY pene, a Takke AeHb WUnv OHW Hedenu, Korga 3To npoucxoauT. B kadecTBe MCMOMHUTENbHbIX pene
MCMONb3yTCA BCTPOEHHbIE YHUBEpCcarnbHble pene K2 ... K4 ¢ nepekntoyaroLLm KOHTakTOM.

MapameTpbl TaMEPOB COXPaHAIOTCA B d3HEProHe3aBncKMOor NnaMaTn MK3 1 He TepatoTCst Py BbIKIKOYEHUN MUTaHKUS.
Yacbl peanbHOro BPeMEHW, MO KOTOPbIM MPOUCXOAUT BKIHOYEHUE/OTKITIOUYEHNE TaMEPOB, MUTAETCsl OT BCTPOEHHOrO
GaTapenHoro MCTOYHUKA, 0becnevmBaroLero paboTy B TEHEHME HECKOIbKNX JTET.

Mepen ncnonb3oBaHWEM TallMEPOB, MPOBEPLTE KOPPEKTHOCTb BPEMEHW U AaTbl B yCTAHOBOYHOM MeH MKS3.
HenpasunbHoe Bpems nnv gata npuBeayT K HENPaBUITbHOMY BKITHOYEHMIO HArpy3ku.

I & ¥l & MH04 anp 23:14
4. HEQ.TAUMEP

Haxunmas kHonku [Bneso], [Bnpaso] nepengute B okHO <4.HepenbHbIN
Tanmep>. B gaHHOM OKHe BbIBOAWUTCSA COCTOSHUE 1 NapaMeTpbl HEAENbHOro
Tavmepa. [locTyneH MpoCMOTP WM penakTUpOBaHWE 4YeTbipex Mporpamm
paboTbl, 0603Ha4YEeHHbIX Ha 9KpaHe kak Tanvep 1 - Tanmep 4.

TAMMMEP 1 - oTKMo4YeH

TAVMMEP 2 06:00 - 07:20

TAVMEP 3
TAVMEP 4

MepemelleHne kypcopa MO MyHKTAM OCYLLECTBSETCS KHOMKamu
[Beepx] [BHM3], nepexon k NpoCMOTPY M U3MEHEHUIO BbIGpaHHOM NporpaMmbl
- HaxkaTue kHonku [BBOL].

- OTKI1rO4HeH

- OTKI1rO4HeH

I &3 ¥l & MH04 anp 23:14
4. HEQ.TAUMEP

Mocne HaxxaTtns kHomnku [BBOL] Ha skpaHe oTobOpaXKaeTcs MEHIO HACTPOWKM
BblIOpaHHOro Tanmepa.

CocTtosiHne

BkrnroueH

Bpems BkntoveHus 06:00 [na 3anycka Tanmepa HeobxoauMo 3aJaTb 3HAYEHUs B KaXKaoM rnorne.

BpemMs oTKro4eHus 07:20 MepemelleHne Kypcopa Mo MonsM OCyLLEeCTBRSETCH KHonkamu [Beepx]

OHu Hepoenu EEEEEOC [BHM3], nepexod k penakTMpoBaHUIO 3Ha4YeHWUS BbIOpaHHOIo Noss - HaxkaTue
BbixogHoe perne pene K2 kHonku [BBOA].

a) CocrtosiHne
Mocne HaxaTtusa kHonku [BBOL] oTtoGpasnTtcs MeHo Bbibopa cocTosiHMSA Tanmepa.

/7 N\

il ok

CocTtosiHue

Onsa akTuBauuMmu TarvmMepa KHOMKamu
[BBepx][BHu3] BbIOepuTe 3HauveHue
“BknitoyeH” n HaxxmuTte kHonky [BBOA].
TaliMep CTaHeT aKTUBHbIM.

BkntoyeH

B uHgbopmayuoHHOU cmpoke

6) BPEMH BKNto4eHUA r10s18UMCS 3Ha4OK aKmueHo20 matmepa

B) Bpems oTknroueHus

Bpemsi OTKMIoYeHNst B [{aHHbIX Monsax ycTaHOBUTE BpeMms
yac MUH yac MUH BKITIOYEHWSI M OTKITHOYEHWSI HArpy3Ku.
MepeknioyeHne Mexay Yacamut U MUHYTaMK -
06 00 4 20 kHonku [Bnpaso][Bneso].

r) OHu Hepenu

n) BbixogHoe pene

Bc N Bt Cp 4t M1 CO6

[ ] ) o) (o) (] ] [

CocTtosiHue

pene K2

pene K4

B AaHHbIX Nonsix yCTaHOBUTE OHW HEOENM, B KOTOPbIE Pa3peLLeHo BKITIOYEHUS U
OTKITHOYEHUS HArpy3Ku.
MepeknioyeHne mexay nonsmu - kHorku [Brnpaso][Bneso], dnar Bbibopa
yCTaHaBnMBaeTCH HaxxaTnem KHoMnok [Beepx][BHK3].

06paTVITe BHMMaHue - AHWU HeAenu HavunHatoTcA ¢ BockpeceHbs.

M3 npegnaraemoro cnucka BblbepuTe OOHO M3 yHUBEPCAsbHbIX
pene, koTopoe ByAeT BKIOYaTL/OTKHOUaTh Harpy3Ky.

Tekywmn TaiMep HacTPOEH, HO ANA BKIOYeHUs BbibpaHHoro pene K2 ... K4 Heo6xogumo B
yCTaHOBOYHOM MEHI0 3aaThb (PYHKLIMIO 3TOro perie -“YnpaBnseTcA HeaenbHbIM Tanmepom” !

YCTaHOBOYHOE MEHIO

BasoBble napameTpbl
KoHdburypaums

HacTtpoiika Bxogos 1-8
MapameTpbl 3aWwuThl

HacTtpoiika cBsian
Hactpoiika BpemeHnu u

Bxop ‘BHeluHsist aBapust’
OxpaHHasi curHanuaaums

DVHKUNSA VHUBEDCASTLHOTO e
PyHKUMA yHUBepcanbHoro pene K3

DyHKUMA yHMBEpcanbHoro pene K4

3ariavTte B OaHHbIN NYHKT MEHK U 13 NpeasioKeHHOro
cnucka BbibepuTe 3Ha4YeHue “Heq.tarimep”.
Tenepb BblbpaHHoe pene K2 K4 no 3agaHHOM
nporpamme OyaeT BKMOYaTh M OTKIOYaTb Harpyaky.

Mpv NoaKMIOYEHNN BHELLHNX NPMBOPOB  KOHTAaKTbI pene
K2 - K4 pekomeHayeTcsi 3aluMTUTbL NpegoxpaHuTenem
HoMMHanom go 2 A.

Bmecto npepnoxpaHutenst BO3MOXHO MCMOMb30BaHWe

C6poc napameTpoB

OHOMOJTFOCHOIo aBTOMaTN4ECKOro BbIKIto4aTens.
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[lononHuTensHO ecTb BO3MOXHOCTb MCMOMNb30BaTh CUrHan paspelueHns paboTbl kaxaoro Tanmepa unm cpasy Bcex
TanmepoB. CurHan paspeLueHns ogHoro Tanmepa(Hanpumep, Tarimepa 1) nogknoyaeTcs K He3aaenCTBOBaHHOMY BXOAY
Dl.1... DI.8 (Ha npumepe - DI.8), B ycTaHOBO4YHOM MeHto B Pa3nene [Hacmpolika exodoe 1-8] --> [Cu2Han Ha exode DI.8]
n3MeHuTe 3HaveHve Ha "Pa3p. Hen. Tavimep1". Tun KOHTakTOB curHana (HOpmarnbHO PasOMKHYTBIN WY HOPMarbHO
3aMKHYTbIN) MOXKHO 3a4aTb B NyHKTE YCTaHOBOYHOIO MeHto [Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodoe].

Mpu otcytcTBMM curHana Ha Bxoge DI.8 paborta YCTaHOBOYHOE MEHI0

Tarmepa OyaeT ocTtaHoBrieHa. B cTpoke cratyca
oTobpasutcs Hagnuck " HeT paspewienusi Ha DL.x ",
20e x - Homep 8xo00a, 20e MOJKIIYEH cuzHarl.
[Mpu nosieneHun curHana paborta Tanmepa Oyget
NPoZOoIKEHA B LUTaTHOM peXuME.

Ba3zoBble napameTpbl
KoHdurypaums
Hacrpoiika Bxogos 1-8

CwurHan Ha exoge DI.7

Cuy.BoApl, nMnynbCbl
MapameTpsl 3aWmThbI Curnan Ha Bxoge DI.5 Cu.3HepruM, umn
HacTpoiika cBaan Curnan Ha Bxoge DI.6 - ’ -

Bpewms v gata Curtan Ha Bxoge DI.7 Pasp. Hen. Tanvep1

CurHan Ha Bxoge DI.8
1N KOHTAKTOB BXOAOB

[ &3t ok M+04 anp 23:14

H.O. KOHTaKT He 3aMKHYT - Tun KOHTaKTOB BXOA0B
Talimep ocTaHOBNEH MK3

TANMEP 1 £ Het pas3p. Ha DI.8 I ﬁ

TAVMEP 2 06:00 DI7
TAVMEP 3 - oTknroueH
TAVMEP 4 - oTknroueH

CuzHan paspeweHuss pabomasl,
- — DI.8 H.0. KOHMaKm

GNDA
pabomsi Talimepa 1 ;

AHanNorM4yHo NPoOM3BOAMNTCH HACTPOKKA CUrHaNoB paspeLleHns paboTbl AN ocTanbHbIX Tanvepos T2...T4.

Ecnun TpebyeTtcsa oguH obwmn curHan paspelueHusi pabotel BCEX TavimepoB, B ycTaHOBOYHOM MeH B Pasgene
[Hacmpolika exodoe 1-8] --> [CucHan Ha exode DI.x] Heobxoanmo BbiGpaTb 3Ha4yeHune " Pasp. Bcex TanimepoB" u
YCTaHOBWTb TWUM KOHTaKTa 3TOr0 CUrHarna.

O6wmin curHan paspelleHns paboTbl Bcex TanlmepoB OMNOKMPYET BKIOYEHWE pene BCex TanmepoB. Y Hero
MaKCMMarbHbI NPUOPUTET M €ro COCTOSIHME NMPOBepsieTCA nepBbiM. Ecnn obwuii curHan 3agencTeoBaH 1 cpabotan, To
Aanblue NPOBEPSTCS 3a4eCTBOBaHHbIE CUTHarbl Kaxkgoro Tanmepa 1...4.

[MoMUMO BKMHOYEHMS MO YCTAHOBNEHHOMY pacnucaHuio AONOMHUTENBHBLIX TPUBOPOB, BO3MOXHO 3aeNCTBOBaTL TakmMep
1 Ans ynpaenexusi paboton camoro MK3.

B psge cnyvaeB MoXeT noHagobutbca paboTa arperata B CTporo 3afaHHoe Bpems. Hanpumep, nopgaepxaHuve
OaBIeHnsi Bo3ayxa B MarMcTpanu KOMNpeccopoM Mo aHanoroBoMy AaTyuky AaeneHust B padouve gHm ¢ 9-00 go 18-00 u
nepepbiBom Ha 06ef ¢ 13-00 oo 14-00.

Monb3oBaTenb 3agaeT OAHY UMM HECKOMBKO (40 YeTbIpex) NPOrpaMm BKITFOYEHWUST HArpy3ky Mo OHSAM Hedenw, ykasoiBaeT
BbixogHoe perne (K2 ... K4), kotopoe byaeT 3agencTBoBaHO ANA BKIOYEHNS Harpy3kn. HopManbHO pa3oMKHYTbIA KOHTaKT
BbIOpaHHOro pene nopgknovaeTcsa K Bxoay ‘BHewwHee ynpaeneHune”. Tenepb BKMOYEHWE KOMMNpeccopa v nogaepxaHue
3aaHHoro AaerneHus 6yaeT nporMcxoanTh NO YCTAHOBIIEHHOMY pacnucaHuio.

I B3 Yl &b MH 04 anp 23:14 I B3+l & NH04anp 23:14
ms T3 4. HEQ.TAUMEP 4. HEQ.TAUMEP
K CocTtosaHne CocTosiHne
Bpems BkntoveHus 09:00 Bpemsi BknoyeHusi 14:00
5 Bpemsa oTkno4veHus 13:00 Bpems oTknoveHns 18:00
DI.6 (E.RUN)| 4 OHn Hepenun OHn Hepenun
3 BbixoaHoe pene iFA BuixoanHoe perne pene K2
2
GNDA |1 3agencteoBanu

Tavimep 11 2 Bbibpanu ynpasnsiemoe
pene K2

YCTaHOBOYHOE MEHIO

XTS5

o)

Ba3oBble napameTpbl
KoHdburypaums

K2
K— K2.1
Sg 1 K2.2
L] K2.3

YHueepcansHoe
pene 250B, 2 A

YcTaHoBWMM pyHKLMIO
pene K2 - “Ynpasnsertcs
HefenbHbIM Tanvepom”

Hactpoika Bxogos 1-8

Bxop ‘BHeluHss aBapus’
OXpaHHaﬂ curHanusauus

DyHKUMSA yHMBEpPCanbHOro pene K2

\

Al |N|®|©

DyHKUMA yHUBEpCcanbHoro pene K3
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2.13 MporpammupoBaHue napaMeTpoB

2.13.1 MacTep OLICTPOI HAaCTPOMKM NapaMeTpoB

HaHHbin MacTep npegocTaBnsieT MoNb3oBaTeNto BO3MOXHOCTb B peXuMe Auanora BbIMOSHWUTbL OCHOBHbIE
HeobXo4MMble HAaCTPOMKM CTaHLMKW ynpasneHus Ha 6ase MK3.
Hwxe npencrtaBneHa Grok-cxeMa OCHOBHbIX NMapamMeTpoB, YCTAHOBUTb KOTOpble OyaeT NpeanoXeHo Mosfib30BaTento.
Bornee getanbHyo HACTPOWKY CTaHLMM He06X0AMMO BbIMOSHUTL B YCTAHOBOYHOM MEHHO.

B okHe <6.Hactpomka> Bbibupaem nyHkT “MacTep

Pesxum pabotb ObICTPOI HACTPONKN” N HaXxXUMaem kHorky [BBO[).
AsTomar Tavmep Komarzm Kovarzn: Ecnu yctaHoBneHa 3alimTta oT U3MeHeHUsi napameTpoB B
no aatuukam | gatumk dL(dH)| no RS-485 13 SMS nyHkte “lMaponb”, TO HEOOXOOUMO CHATb 3Ty 3aLUUTY

nepeg 3anyckom MacTtepa.

[d &9 1l &b MH 04 anp 23:14
¢ Y CkopocTb o
MpoTokon casian nepenaiv 6. HaCTPOM KU
Tvn JaT4nKoB YpOBHS Modbus RTU
[cKkpeTHble |AHaJ'IOI'OBbII7I Mactep 6bICTpoi HacTpoKku
¢ nepenatn YCTaHOBOYHOE MEHIO
| Tun curhana | |Bpems pa6otbl| | Agpec ycT-Ba TenedoHa Kanubpoeka curHanos

fartyvka no Taimepy B CETU
Mposepka

W 3almTa napameTpos
Aatymka

Ne TenecoHa

AN SMS Ecnu BKIOYeH OAMH M3 aBTOMATUHECKNX PEXMMOB, TO Ha

akpaHe MK3 nosiBUTCA OKHO C NpeasiokeHneM NepenTu Ha

pexum “Py4Hoe ynpasneHue”.

Mocne nepexoga B pexum “PyyHoe ynpaBneHue”

nonb3oBaTento OyaeT NpeanoXeHo BbiGpaTb OCHOBHbIE
KMoYeBble NapaMeTpbl paboTb!.

®yHKUmMs ynp.
(npsimasi/obpaTHas)

®yHKuma ynp.
(npsimas/obpatHas)

Mpotokon cBs3n

AT-komMaHzb!

Y Y \ 4
&Yl & MH04anp 23:14
np%@i%%%?; @ 6.Hactponku
Pexum pabotbl
Ownpanne sanycxa
ABuWraTensi onepaTopom. Mo Tarimepy un dL (dH)
KomaHabl no RS-485
[Buratenb BKMOYEH. KomaHabl s sms

O)KI/I,D,aHMe KOMaHAbl

pacyeTa TOKOB 3aLLnThl.
Bbl60p HY>XHOTO 3Ha4eHuA
OxnagaHne KoMaHAabl
COXpaHeHus Bcex Mepexop k cneaytoliemy napamerpy

JaHHbIX B namaTtn MK3.
Mepexop k npeaplayLLemMy napameTpy

@ Bbixog 3 Macrtepa

Mocne Bbibopa HeobxoaMMbIX NapaMeTpoB, B KOHUe Mactepa OyaeT npeanoXeHO BbIMOMHWTL aBTOHACTPOWMKY TOKOB
3alWmThl gBuratens. [inst aBTOHAaCTPONKM 3HAYEHMI TOKOB He06XoaMMO 3anycTutb apuratens kHonkow [IMYCK] v BeiBecTr Ha
pabounii pexxmm ncnonb3yembli arperar.

Mepepn 3anyckom ABuratens npoBepsTe COCTOSHME AaTymKa “Cyx0ro” XoAa, Tak Kak oH OyAeT KOHTpONMpoBaTLCH BO BPEMS
paboTbl ABUraTens. Ecnu gatumk He UCnonb3yeTcsl, OTKIIYNUTE ero B yCTaHOBOYHOM MeHto [KoHgbueypayusi] --> [[Iposepka
damuyuka ‘cyxoeo’ xoda].

lMocne Toro, Kak ABUraTenb BbIBEAEH Ha pabouuit
[d &9 il &b M1 04 anp 23:14 PEXMM, HaXaTeM kHorku [BBO[] BbiMoMnHsSETCs pacyet
6.Hactpoiiku 3HaAYEHUI TOKOB 3aLLUWThI U UX aBTOMATUYECKUIA BbIBOA, B
" Maxc. Tox COOTBETCTBYIOLLMX MOMSIX.
22 4 %3'2 25.8 Mocne pacyeTa TOKOB 3aLMThl ByAeT NpeasioxeHo
- : M coxpaHuTb HacTtpouku. lMpu Haxatum kHonku [BBOM]
Mepekoc | 7.5% UH1M. TOK napameTpbl 6yayT COXpaHEeHbI.

- pacyeT TOKOB 19.1 . .

Pa6ota MacTtepa 6bICTPOil HAaCTPOKM 3aBepLUEHa.
Deuratens GyaeT OTKMOYEH.
BHUMAHME! Ecnu anuTenbHoe BpeMs He HaxuManach HU OfHa
- KHOMKa, TO Mo ucteyeHne 5 muHyt MK3 BbIngetr u3
Mocne Hayana paboTel MacTtepa 6bICTPO HAaCTPONKM MacTepa 6e3 coxpaHeHUst UBMEHEHHbIX AaHHbIX.
BCe 3alUUThl KOHTPONepa GyAeT OTKNHOYEHbI.
lMocne 3anycka ABUraTenst HeOGXOANMO NOCTOSIHHO Pa6ora MacTepa Takke npekpaTutcs npw
KOHTpONMUpOBaTh ero paboty ! NepeKnioYeHNN Ha aBTOMAaTNHECKUI PEXKIM.
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2.13.2 YcTaHOBOYHOE MEHI

B naHHOM MeHI0 ocyLLeCcTBNsAETCA HacTpoika Bcex napameTpoB paboTtsl MK3. Mocne Bbibopa nyHkTa “YCTaHOBOYHOE

MeHI” n Haxatus kHonkn [BBO[] Ha akpaHe OygeT oTobpaxeHO MHOroypoBHEBOE MeEHI0 HacTpoek. [loctyn Kk
YCTaHOBOYHOMY MEHIO BO3MOXEH Npu Niobom pexume paboThbl.
Ecnun yctaHoBneHa 3awuta oT U3MeHeHUsi NnapaMeTpoB B MeHio [Sawuma napamempos], pegaktmpoBaHme noboro

napameTpa HEBO3MOXXHO [10 OTKITHOYEHUS laHHOW 3aLLUTbI.
Bce napameTpbl KOHTposepa (yHKLMOHasbHO pa3GuTbl Ha 7 rpyn.

Kondpurypaums
HacTtporika Bxogos 1-8
MapameTpbl 3aLnThI
HacTpolika cBs3u

C6poc napameTpoB

HacTpolika BpemeHu n gatbl

YcTaHOBOYHOE MEHIO 1172
BasoBble napameTpbl [> Homep TekyLLiero nyHkTa MeHio

[BCero nyHkTOB]

Hanuuve BNOXeHHbIX NogMEH0

BasoBble napameTpsbl }—

Pexum pabotbi

DYHKLUSA yrpaBneHus

MakcumanbHas YCTaBKa, (6ap)(m)(°’C)(m3/qac)(n/cex)(%)
MuHUManbHas ycTaBka, (6ap)(m)(C)(m3/uac)(n/cek)(%)
Bpems paboTbl Taiimepa, MUHYT

May3a nocne BKMOYEHNS], CEKYHA

Talimep aBapuUHOTO OTKIOYEHUS, MUHYT
Taiimep 3a4epXKn BKIIOUEHNS!, CEKYHA,

Taiimep 3a4epXKn OTKIIOUEHNS], CeKyHA,
Mogaynb TepmoaaTtumka

Tun TepmopaaTymka

Temnepatypa BkntoveHus,’C

Temnepatypa oTknoyeHns,’C

=)

Mepexon k nogmeHto /
penakTMpOoBaHWIO NMyHKTa

Ha ypoBeHb Hasap / BbIXoA,

HacTpoiika cBs3m ’—

KoHdomrypauus }—

Tun nuTaroLen cetn

Tvn AaTYMKOB ypPOBHSI

Tvn curHana aHanorosoro Aatynka

[lnana3oH aHanoroBoro AaTyuka, (6ap)(m)(C)m3/ac)
EAnHnLa namMepeHus curHana

DuKCHpOBaHHOE 3HadeHve B MA 1
dukcrpoBaHHoe 3HayeHue B MA 2

MpoBepka Aatumka ‘cyxoro’ xopa

Tun TpaHcopmaTtopa Toka

[vana3oH TpaHcdopmartopa Toka, A

Bxop ‘BHeluHee ynpasnexue’

Bxop ‘BHelwHsist aBapust’

OxpaHHas curHanusaums

DyHKUMSA yHMBEpPCanbHoro pene K2

DyHKUMA yHMBEpCanbHoro pene K3

DyHKUMA yHUBEpPCanbHoro pene K4
MepekrtoyeHre pyyHOro pexvumMa

Bec umnynbca cyetuvka BoAbl, TUTPOB
[lenuTens Beca MMMyrnbca cHeTYMKa BOAbl
Bpewms aHTuapebesra koHTakTa cyeTyMka pacxoaa
Bpewmsi onpefenexus pacxofa Boabl, C

CYeTymnK aneKTPOIHEPrUK, UMMYNbCOB Ha KBT™Y
Bpewmsi aHTuapebeara KoHTakTa anekTpocyeTymka
Tun cyeTuMKa SNEKTPOSHEprumn

PacyeT BbICOTbI NogbeMa Bofbl

KoHcTaHTa BbICOTbI MogbeMa Bofbl, METPOB
Bpems pacueta KI[ cuctembl, MUHYT

3BykoBble curHansl MK3

[arta u Bpemsa

[MpoTokon cBA3n

CkopocTb nepeaayn

BuT gaHHbIX

YeTHocTb

Cron-6ur

Anpec yctponctsa B cetn Modbus

Bpewms TaiimayTa coeguHenns(Modbus), ¢
[eiictre npu Tanmayte(Modbus)
BapeiicTBoBaTh Nepegady sms

Bpewms TaiimayTa coeanHerns GSM, MUHYT
[eiictre npu Taimayte GSM

MpoBepka HoMepa, ¢ KOTOPOro OTMpaBneHa sms
MpoBepka BpeMeHN AOCTaBKM SMS

Ne TenecboHa Ans oTnpaekv sms

Wmsi npubopa ans otnpasku sms
Paccblinka 3Ha4eHni cHeTYMKoB

[lH1 Hegenu pacchbinku

Bpewms paccbinkm

C6poc napameTpoB i—

HacTtpoinka BxopoB 1-8 l—

CurHan Ha Bxope DI.1
CwurHan Ha Bxoge DI.2
CurHan Ha Bxope DI.3
CurHan Ha Bxoge DI.4
CurHan Ha Bxoge DI.5
Curnan Ha Bxoge DI.6
CurHan Ha Bxope DI.7
Curnan Ha Bxoge DI.8
TWN KOHTaAKTOB BXOA0B

NapameTpbi 3aWmThI }—

MakcumanbHbIn Tok, A

MuHUManbHbI TOK, A

Mepekoc no Toky, %

MakcumanesHoe HanpshxeHve, B

MwuHumanbHoe HanpsixeHue, B

Mepekoc no Hanpsxeruo, B

KonnyecTBo paspeLueHHbIX MyckoB B Yac

Bpemsi 6r10KMpOBKM MyCKOBOTO TOKa, CeKyHA,
Bpems cpabatbiBaHus aBapuu, CeKyHa

Bpemsi Bbigepxkku nocrne aBapuu, MUHYT

Bpems cpabatbiBaHWsi faTyuka “cyxoro” xona, ¢
Bpewms Bblaepkn nocne “cyxoro” xoaa, MUHYT
Bpems Bbiaepxkku nocrne BHELWHEN aBapui, MUH.
BrnokupoBka BKMOYEHNSA NOCNE YacTblX aBapuii
Konuyecto aBapuii B Yac Ansi 6r1okMpoBku
DYHKLUSA JaTuyvKa aBapuiHOTO YPOBHSI

3almTa oT 3aKNMHUBaHWS NPY ANWT. NPOCTOe
KoHTponb 3amblkaHus (YTe4ku) Ha kopnyc
MuHMManbHoe 3HadYeHVe Ko3M. MOLLHOCTU Cos(¢)

C6poc cyeTymnka MoTo4acoB

C6poc cyeTymnka KonmyecTea nyckos

YcTaHoBKa 3aBOACKWX 3HAYEeHWIt

KoppekTupoBka nokasaHuit cyeTyunka Boabl
KoppekTupoBka nokasaHuit cHeT4YMKa a.9Heprm
O4ncTUTL XKypHan aBapuii
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Mpu ABKEHUM MO MYHKTAM MEHIO B CTPOKE MOACKa3Ku Hag KypCcopom ByaeT nokasaHo YCTaHOBSIEHHOE 3HaYeHne AaHHOMo
napamerpa.

3:3? HY)KHOTO NMyHKTa

. lMepexon K OkHY
d penakTMpoBaHus

BasoBkle napameTpesl

MakcumanbsHas YCTaBKa, (6ap)(m)(’C)(m3/uac)(n/cek)(%)

Homep TekyLLero nyHkTa [Bcero nyHKToB]

MuHumaneHas YCTaBKa, (6ap)(m)("C)(m3/yac)(n
Bpewms paboTbl Taimepa, MyH

Maysa nocne BkNoYeHUs, ¢

Tavimep aBapyNHOrO OTKIMIOYEHUS!, MUH

3HaueHve TeKyLlero nyHkTa

@ Ha YpoBeHb Ha3an

Mocne BbiGopa HeobxoanMmoro napameTpa u HaxkaTus kHonkv [BBO[] Ha uHankatope 0TobpasnTcs OKHO peAakTMpoBaHns
napameTpa. B 3aBucmMmocTu OT Tvina napameTpa, OKHO PeAaKTUPOBAHUS MOXET ObITb HECKOMNBbKMX TUMOB: a) LiMdPOBOI BBOS,
3HayeHusi, 6) CUMBOMbHLIV BbIOOP 3HAYeHWs, B) pedakTUpOBaHWe TeKyLero BpeMeHU U Aatbl, I) U3MeHeHne Homepa
TenedoHa, O)uaMeHeHne nmeHmn npubopa.

a) Undposown BBOA 3HaUYeHUs

M3meHeHne 3HaveHus
napamMeTpa
Makc. yctaBka, 6ap/m/’ C/% HasBaHuve napametpa

CoxpaHeHue 3Ha4YeHus u
400 YcTaHoBneHHOe 3HayeHne BbIXOA, U3 peaaKkTUpoBaHus

OwnanasoH: 0.1 ... 650.00+

™~ Nuanason nameHeHus snaueHms @ BbIx0A 13 pefakTuposaHms

6) CMMBONbHbIN BbIGOP 3HA4YEeHUA

BbIGOp HY>XHOMO 3HaYeHUs!
Pexim paGors! HassaHue napametpa n3 cnucka

ABTOMaTM4eckun no [.Y.
Mo Tanmepy n dL (dH)
Komangbl no RS-485

YcTaHoBNEHHOE 3HaYeHne CoxpaHeHme 3HAYEeHUs n
d BbIXO4 U3 peAakTUpoBaHUA

A ¥ [1w]

Monoca npokpyTkuK, ecnu

KONMn4eCcTBO MYHKTOB Bbl60pa @ Bbixog 13 penakTMpoBaHus
B OKHe npesblllaeT 3

B) U3meHeHMe BpeMeHU U AaThbl
Bbi6op nons gns
a M roa 4 M c penakTupoBaHus
[Xl/10/2019 00:01.57

VI3MeHeHne 3Ha4YeHus
Koppekuus xoaa
ppexuns xona | 4 o0 BbIGpaHHOro nons

3a 10 cyToK, C

CoxpaHeHne 3Ha4eHus n
Mepepgurascs ¢ nomoLblo kKHonok [Brieso][Bnpaeo] yctaHoBUTE TekyLlee BbIXOA 13 PE€AAKTUPOBaHUA
Bpemsl U AaTy u Haxmute kHonky [BBOL]. Tekyliee Bpems v aata 6yayt
coxpaHeHbl. [leHb Hegenu OyaeT paccymMTaH aBToMaTUYECKM. @ Bbixon 13 pegaktnpoBaHus

r) UameHeHne Homepa TenedoHa
T (€[] Eocn o rowepa ann
+[d8]o[o[7]7]7]8[8]9]9]X] fenore eors

CoxpaHeHre Homepa 1 BbIXof,
MepeoBurasicb Mo nomsiM C MOMOLWBK  KHOMOK [Bnero][Bnpago] 13 pedakTMpoBaHng
yCTaHoBWTE UMAdpPbLlI HOMepa 1 Haxmute kHonky [BBOM]. Homep Gyaet

coxpaHeH. Npu ncnonb3oBaHun 11-3Ha4HOro HoMepa B NOcCnegHeM none @ Bbixoa 13 pegakTnpoBaHus

yCTaHOBUTE 3HaYeHue “X’-He ucnonb3yeTcs.

A) NameHeHne umeHun npubopa Bbi6op nons Ans
Nma npnGopa ansa sms penakTnpoBaHnA
MN3meHeHne BbIBOANMOrO
Hy| |O|H|M|K|c|-|0|0|1| cumBona
CoxpaHeHve 3Ha4eHus n
MepeoBurasicb Mo nomsiM C MOMOLBK  KHOMOK [Bneeo][Bnpaeo] BbIXOA, U3 peaKTMpOoBaHUs
ycTaHoB/TE uMSA npubopa u Haxmute kHonky [BBOMA]. Nmsa Oyger
COXpaHeHo. @ Bbixog 13 pegakTnpoBaHus
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BasoBble napameTpbl

3aBoackue
Mapametp 3HaueHus B Mpumeyatue
3Ha4YeHuA
[ AsTomatnueckmii no oy |
Pexxum paboThi Mo Tanmepy n dL(dH)
KomaHnabl no RS-485
KomaHgbl n3 sms
PyHKUMSA ynpaBneHus [ Mpsmas (Hanvs) |
ObpartHast (opeHax)
MakcvmanbHasi ycTaBka, 3agaloTcs rpaHuLbl BKIOYEHUS/OTKIOYEHUS ABUraTenst no
(6ap)(M)(°C)(M3/uac)(n/cex)(%) 0,1 ...650,00 4,00 CUrHay C aHarloroBoro AaT4nKa AaBneHNsi(ypoBHS).
B meHio [KoHdurypaums] Heobxoarmo BbIGpaTth TN AaT4MKOB
MuHumanbHas ycTtaBka, ypoBHs - “AHanoroBbiit”, 3agate Tvn (0...20 unu 4...20 MA) n
(6ap)(m)(°C)(m3/4ac)(n/cek)(%) 0,1...650,00 3,00 [1anasoH AaBneHnsi(ypoBHs) AaTumka.
Bpemsa pa6OTbI asuratend 1 1 1 3apaeTcs Bpems paboTbl ABMraTens Hacoca B pexume “Io Taimepy n
no Ta|7|M9py, MUHYT ... 180 0 npatuuky dL(dH)". MoaBupaeTcs akcnepuMeHTanbHbIM NyTem.
ﬂayaa nocne 3apaeTcs BpeMs naysbl nocrne nogauun nutaHus Ha MK3 ¢ uenbio
BKIIOYEHIS, CEKyHA 0...180 0 npefoTBpaLleHsi OGHOBPEMEHHOTO 3amnycka HECKOMbKUX YCTPOWNCTB
i W, BCNEACTBME 3TOT0, NEPETPY3KY NUTAOLLEN IUHWUN.
Bpems paGoTbl Hacoca, Nocne OKOHYaHUW KOTOPOro OH
- NPUHYANTENbHO OTKM4aeTcsi. [locne OKOHYaHUSi BpemeHu
Taiimep NpOAOMKNTENbHOCTH 0..240 0 BbIAEPKKM, LMKMbI Hanuea/crnvea Bo3oGHOBNsOTCS. MpuMeHsieTcs
paﬁOTbI, MUWHYT ANS orpaHnyeHnst BpeMeHn paboTbl Hacoca Npu BO3MOXHOM OTKase
[faTyunka(-oB) YPOBHS 1, COOTBETCTBEHHO, BOSHUKHOBEHUM NEpeniBa.
TaVlmep 3adepXxxKu 3apaloT BpeMmsi 3afepkKKU  BKIOYEHUS/OTKIIOYEHUs  ABUraTens.
BKIIOYEHUSA, C 0...600 0 AKTyanbHO MPW UCMOMb30BaHUM AWUCKPETHBLIX [ATYUKOB YPOBHS.
= - WckniovaeT BO3MOXHOCTb JIOXKHbIX BKMIOYEHNI/OTKMIOYEHNI
Talimep 3aaepxKu 0 [BuraTens Hacoca Npu BO3MOXHbIX MMAPOYAapax Ha “ANMHHbIX"
OTKITIOYEHUS, C 0...600 NUHWAX UM Apebesra KOHTaKTOB AaTUNKOB.
| He ncnonb3yercsa | AKTVBMpYeTCa paboTa 1 3aaatoTes napameTpbl paboTbl BCTPOEHHOrO
Moaynk TepmoaaTymka TepmoperynsaTop perynstopa Temneparypbl Ui yHKLWUM 3aLLUTLI OT Neperpesa.
Samma OT neperpesa Mpun BbIGOpe TepmoperynsaTopa, 3agaiiTe UCNOMHUTENbHOE pene
_ K2..K4 u cyHkumo aToro pene:*Tepmoperynatop” B MeHi0
| :z::]%g ?pﬂ”gg%‘; | [KoHdburypaumsi]-->[®yHkums yHuBepcansHoro pene Kx].
a=1. [laHHOe pene BKIMKOYUTCS NPU JOCTWKEHWN TeMNepaTypbl 3HaYeHUs!
TCM 50M (a=1 .428) napametpa “TemnepaTypa BKIOYEHWUS”, U OTKMOYUTCA Npu
Tun TepMoaaTunka TCM 100M (a=1 _428) [OCTWKEHWM 3Ha4eHWsi napameTpa “TemnepaTypa oTknoveHus”.
Tcn1oon (a=1 '391) Mpu BbiGope dyHkuMM “3awmTa oT neperpeea’, asuratens Gyget
H.3. TEPMOKOHTaKT aBapUMHO OTKMIOYEH MpWU OOCTUXKEHUU TemnepaTypbl 3HaYeHus
napametpa “Temnepatypa BkmtoueHus”. Asapus cbpocutcs no
H.O. TepMOKOHTaKT T " Al 0!
OKOHYaHWW BPEMEHM BbIAEPXKKM NOCIE aBapui v OCTbIBaHWUM 0GbeKTa
TeMHepaTypa BKJ‘IIO‘-IeHVIﬂ,“C -50,0 ... +250,0 +10,0 HKe 3HaYeHusi napametpa “Temneparypa OTKIo4YeHns".
Moppo6Hee - cm. Pasfen 2.9.4 [latyuku Temneparypsbl.
Temnepatypa oTknoueHus,’C -50,0 ... +250,0 +15,0 P A panyp
KoHdourypaums
3aBoackue
Mapawmer, MNpumevaHune
P P 3Havenus 3HaveHus P
OnHodasHas Mpw BbIGOpE ofHOMa3HOM ceTH, KOHTPOMb HaMPsHKEHUs!, Toka 1
Tun nuTaoLwen cetun ngigl MOLLHOCTU NPOM3BOAUTCS Tonbko no ¢pase A(L1). MokasaHus
pexgasHas LIpYrvX has UrHOPMpYHTCS.
Tun AaT4YMKOB YPOBHSA | 'D'MCerTHble, |
AHarorossbii
Twn curhana 0..20mA
aHaroroBoro garyvka [4..20mA | Tun cUrHana M [AManasoH faTuMka ykasaHbl Ha ero
ﬂmanae,OH aHanorosoro 10 650 00 10.00 MapKMpPOBOYHON Tabnuyke nnm B nacnopre.
par4duka, (6ap)(m)(’C)...... e ’ ’
E 6ap n/cek
AVHNLa naMmepeHna MeTpoB %
[Ons ypobctBa oTOOpaXeHWs BbLIBOAUMOIO 3HAYeHWs C
curHana aHanorosoro °C MMa aHanoroBoro AaTumka.
aatyvka M2 /uac
QMKCMPOBaHHXe1 0,00 ... 20,00 mA 4,00 BbIGUpPaeTCs ypOBEHb BKMIOYEHUsI CArHAana C aHarorosoro
3Ha4yeHne B M natyMka AaBneHus (ypoBHS) Ans cpabaTbiBaHWA OAHOTO Mn
duKkeupoBaHHoe HeCKOMNbKUX yHMBepcanbHbIX pene K2...K4, HacTpoeHHbIX Ha
3Hat-|e:|)v|e B MA 2 0,00 ... 20,00 mA 10,00 cpabaTblBaHu1e OT yPOBHS aHANOrOBOrO CUrHana.
MpoBepka aatumka [ He npoBepsieTcs | 3HayeHune ‘TlpoBepsieTcst BcerAa” WUCMONb3yT Ans KOHTPOIs
‘ ) nposepseTca sceraa YPOBHA BOAbI B CkBaxwuHe. 3HayeHue ‘lpoepsieTca nocne
Cyxoro xona npoBepsieTcst nocne 3anycka 3anycka” - Npu1 UCMonb30BaHUM pene Nepenaaa AasneHus.
Twn TpaHchopmaTopa | Tmn TO3-120A | Bbi6MpaeTcs TN NOAKIIYEHHbIX JATUMKOB(TPaHCOMATOPOB) ToKa.
Toka c yHI/I(‘bI/ILl. BbIXOAOM 5A Mpu wncnonb3oBaHUM TpaHCHOMATOPOB C YHUMDULMPOBAHHBLIM
[nanasoH TpaHccopmaTtopa 5.0 ... 1000.0 50.0 TOKOBbIM BbIXOAOM 5A HEO6X0AMMO 3afaTb €ro AManasoH, KOTopbIit
o s , yKa3saH Ha MapkUpoBOYHOM Tabnnyke unu B nacnopre.

TOKa C YHU. BbiIxogom 5A, A

Bxon
‘BHeluHee ynpaenexue’

Het

Pa3spelueHne paboTbl no 4.y.
MpuHYAUT. BKNtOYEeHNE

Mpwv BbIGOpe 3HayYeHus “TpUHYAWT. BKIOYEHME” W NpU 3aMblKaHUn
Bxoga E.Run psuratens 6yger npuHyguTenbHO BKIlOYeH [0
pa3mbikaHus Bxoga E.Run. CocTosiHue AaTyMkoB YPOBHSA Npu 9TOM
UrHopupyercsi, kpome curHana “Nepenus”.

Bxop ‘BHeluHss aBapust’

OxpaHHas curHanmsaums

Oa

BknioyaeTcs unuv oTknoYaeTcs Ucnonb3oBaHue AAHHOTO AUCKPETHOIO
CurHana nnv exoga.
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KoHdpurypauus - npogonkeHue Taénuubl

3aBoackue
MapameT MpumeyaHne
P P 3HayeHus SHAYEHUS P
Mutanne nogaHo 3agaeTc;| dhyHkums pene K2 ... K4 u geicteyeT B nNto6oM 13 pexxmmoB
Thl.
ABapMﬂ E)a 0I'Ipl/l ycTaHoBke 3HauveHusi “CpabatbiBaHue Bxogja DI.x" pene
‘DyHKLlVIFI yHMBEpPCAarbHOIo ﬂamraTenb Bkn/Otkn MutaHue BKITHO4AETCS/OTKIIOYAETCA NpU  3aMblkaHUW/pasMblKaHUM  AaHHOTO
pene K2 CpabartbiBaHue Bxoaa DI.1 nonao H”CKIF_’IETHOFO BXo4a. " . )
. pu ycTaHOBKe 3HayeHus “HecaHKUWOHWPOBaHHbIN AOCTYM
CpabatbiBaHue Bxoaa DI.2 pere BKII0YaeTCsi Ipy cpabaTbiBaHNM OXPaHHOW CUrHanM3aLmm.
CpabatbiBaHue Bxoga DI.3 «  TIpu yCTaHOBKe 3HaueHNs “DUKCMPOBAHHOE 3HaueHre MA 1 (M
CpabartbiBaHve Bxoga DI.4 2)" pene BKKOYaeTCAa Npu  AOCTWKEHUN ;[l’e;sn?;m (ypOBHﬂ>)
aHarnoroBoro faruvka, 3afgaHHoro B MeHio [KoHgpuaypayusi]--
CpaGaTblBaHI/le exopa DI.5 [®ukcuposaHHOe 3HayeHue 8 MA 1(unu 2)].
CpabartbiBaHue Bxoaa DI.6 «  Tpu ycTaHoBke 3HaueHus “Ynpasnsietcs no RS-485" pene
Cpa6aTbIBaHl/Ie Bxopa DI.7 EKJ‘IIOHaeTCH/(;I’SKI:I“I%‘;aeTCH nonhﬁaggen??nq_ﬁﬁgréelrmm MNK(MNJK) no
TIMHUM CBSA3M , npotokon Modbus .
o) HKUMS! YHUBEPCATBHOTO Cpa6aIb|BaH|/|e BxoAa Dl.8 « [lpu ycraHoBke 3HayeHus “HepenbHbll Talimep” pene
Yy y p PyHHOI/I/ABTOMaTI/NeCKVII/I pexum ABapvm BKIIOYAETCA MO NporpaMmam, 3agaHHbIM B HeienbHom Taivepe .
pene K3 HeCaHKLl.VIOHVIpOBaHHbIVI zoctyn . I'Ip'?zyc?:oeke 3HaveHus “lNepeknioyeHne 3Be3na-TpeyronbHUK”
pene KpaTKOBPEMEHHO BKIOYaeTcsi BMECTe C perne
¢MKCMpOBaHHoe 3HaveHne mA 1 ynpaenenus asuratenem K1 npu nycke asuratens no cxeme “3seana-
qJVIKCVIpOBaHHoe 3HaveHne mA 2 TpeyronbHuK”. MogpobHee - cM. Pasaen 2.5.1 BapuaHTbl BKNOYeHUs
Ynpasnsetca no RS-485 Harpyska.
v P o « [lpu ycrtaHoBke 3HaueHus “Tepmoperynatop” pene K2..K4
NpaBnaeTcs He‘,‘qu'IbelM Tal/lmepOM’ yNpaBnsieTcsi BCTPOEHHbIM TepmMoperynsitopoM. [logpobHee - cm.
I'IepeKmoqume 3BeB,CI,a/TpeyI’OJ'|bHMK Pasnen 2.10.5 Tepmoperynstop.
He ucnonb3ayetcst +  lpuycTaHoBke 3Ha4eHui “MUHYMAasbHBIN.. ABapUIAHBIN YPOBEHb
" K2...K4 BknwovalTCcs nNpu [OCTUXEHUU BOAOWN
Tepmoperynstop Bodel pene ;
DVHKUUS VHUB FIbHOT - BUraTerb | COOTBETCTBYIOWMX YPOBHEA MO CUTHANAM AaTUMKOB.
y L;'<4 Y epca oro MuHUManbHBIA YpOBEHb BOAbI g‘ 10 » [pun yctaHoBKe 3HauveHwit “BkniovaeTtcs npu TaiimayTe” pene
pene MakcumanbHbI YPOBEHb BOfbI KIT.JOTKI. K2;..K4 KpaTKospemeHHong(S(nj:_l.')() BKINIOYAIOTCA MpW  HAcTynneHun
U TalimayTa COeAuHeHus C UNW ynpasneHust koMmaHaamu m3s
éBapMMHbM yPOB?_HE: BO,EI,bI(I'IepeJ'IVIB) CMC. Takas cyHKUMsS npefHasHadeHa Ana cbpoca BO3MOXHO
Kno4yaetca npu lanmayTte 3aBucluero GPRS-mogema unu poyTepa.
MepekroyeHne py4Horo | KHonka Ha naHenu MK3 |
pexvma Bxoq 'Auto’
Bec umnynbca cueTymka YkasaH Ha MapKMpOBOYHOII TaBNNYKE CYETYMKA UMK B €10 nacrnopte.
1...10000 1 B naHHOM NyHKTe 3ajaeTcs TONbKO Lienoe 3HajveHue, Ans nonyyeHus
pacxofa BoAbl, NNTPOB [PO6GHOrO 3HAYEHWS UCMOSIb3YATE AENUTENb B CreA. NapameTpe.
[enuTenb Beca cyeTunka MpeaHa3HaueH Ans nonyyeHnst ApobHbLIX 3HAYEHWI Beca UMMNynbea.
1...100 1 Hanpumep, npu Bece umnynbsca 15 n genutene 10 pacyeTHbI Bec
pacxoga soabl vmnynbca 6yaet 1,5 nutpa.
BpeMﬂ aHTM,qpeGeara KOHTaK- 2 50 MpegHasHaveH ANst UCKIIOYEHNst NOXHBIX cpabaTbiBaHWiA KOHTaKTa
Ta cyeTuMKa pacxoaa, Mc 05..250 ’ cyeTymKa BOibl UnM ANeKTPOMarHUTHbIX MOMeX.
BpeMﬂ onpegeneHnsa YcTaHoB/WTE MakcuMasnbHOE 3HayYeHWe npu HU3KOW YacToTe
pacxofa Bogbl, C 5...600 10 MMMYTbCOB CYETHNKA PACXOAA BOABI.
CUeTumK IMeKTPOIHEpPruu,
VMY AbCOB Ha iBT*H P 1...10000 1000 YkasaH Ha MapKMPOBOYHON Tabnnyke cHETYMKa UK B €r0 nacnopTe
BpeMﬂ aHTM,qpe6e3ra KOHTaK- 2 50 MpegHasHaveH ANst UCKIIOYEHNsI NOXHBIX cpabaTbiBaHWiA KOHTaKTa
05..250 ’ cyeTyMKa ANEeKTPOIHEPT M UMM AMEKTPOMArHUTHbIX MOMEX.
Ta ANEeKTpocHeTHmKka, MCc
Tun cyetunka BHELLIHNI C MMNYIIbCH. BLIXOA0M BHYTPEHHMI1 CHETYMK He NpefHa3HaueH Ans KOMMEpYECKoro yueta
ANEeKTPOo3Heprmmn | BHyTpeHHI/IIZ ANEeKTPO3Hepruu.
PacueT BbICOTbI Nogbema | TorbKo KOHCTaHTa | [aHHble napameTpbl npegHasHadeHb! ans pacyera KM pa6otsl
BOAbI KoHcTaHTa + 3HavyeHue dP HacocHoW ctaHuuu. [lpu paBoTe Hacoca NPOM3BOANTCS
KOHCTaHTa BbICOTb! n3mepeHue oTnyLLeHHOro o6bema BOAb! U 3aTpavyeHHoe Ha 3ToT
NOMBLEMA BOTb), METPOB 1,0 ... 200,0 10,0 06bEM KOMMYECTBO 3MEKTPOSHEepPrMM MO  BHELHeMy unu
2 BHYTPEHHEMY 3IEeKTPOCHETHUKY.
Bpewms pacuyerta Kl
1..60 5 Mompo6 258 A 6 i
CUCTEMbI, MUHYT apobHee - cM. n. 2.5.8 AHanna paboTbl HACOCHOW CTaHLMN.
Het
3ByKOBbIe curHansl MK3 ,El,a BkntoyaloTcs Unu oTkIoYatoTCes Niobble 3ByKoBble curHarbl MK3
HacTtponka BxogoB 1-8
3aBoackue
Mapametp 3HauveHus MNpumevaHune
3Ha4YeHus
Bxog He ncnonbayetcs
CurHan Ha exope DI.1 [atunk BepxHero ypoBHs (dH) dH
[laTumk HkHero ypoBHs (dL)
CurHan Ha exope DI.2 Aarumk “cyxoro” xona (dS) dL
Hatunk asapuitHoro yposHst (dAV) [Ons kaxgoro exoga DI.1 ... DI.8 Bbibupaetcsa ero dyHKuus, T.e.
[atunk oxpaHHol curHanuaaumm (Alarm) curHas Kkakoro Aatuuka GyAeT NOAKIHHEH K 3TOMY BXOAY.
CurHan Ha exone DI.3 BHetuHee ynpasnenue (E.Run) ds 5
BHelwuHsis aBapwust (E.Error) Ecgm (l;lpaw oHac;po;lKe TeKy:Je?Oongaaﬁy%eTpsbléipaHa chyHé(LlVI:,
« » yXXe yCTaHOBMeHHasi Ans pyroro Bxoga, To Apyromy Bxogy bynet
CvrHan Ha Bxope D1.4 I'IepeKm?anenb P}'HH'/ABT' (Auto) dAV NPUCBOEHO 3HaueHMe “He ncnonbayercs’.
KHonka “Myck/Cton
c Kronka “Myck” ®yHKkumm - KHonka “Myck/Cton”, KHonka “Myck” u Kxonka “Cton”
urHan Ha sxope DI.5 KHonka “Cton” Alarm MCMOMb3YIOTCA TONMbKO AMS PyyHOro pexuma paboTbl, B
KHonka “C6poc aBapun” aBTOMATUYECKNX PEXMMaX OHY He paboTaltoT.
CwurHan ¢ cyeTyuka pacxoga Boabl(MMn.
CurHan Ha Bxoae DI.6 CurHan o cdeTIMKa gnekTﬂoaHeﬂ rvEM(MML ) E.Run IMocrie ycTaHoBKM (PyHKLMIA BXOZI0B HEOGXOAMMO AMS Kakaoro U3
P pri . HUX 3afaTb TWM KOHTAKTOB (H.0. WU H.3.), PYKOBOACTBYsICb
c DI.7 Paspeuu. paGotel HenenbHoro Talilmepa 1 [IOKyMeHTaLMen Ha Ncronb3yeMble AaTYNKL YPOBHS UK AaBMeHNsI.
vrHan Ha exoge DI. PaspeLu. pa6oTsl HegenbHoro Tarimepa 2 E.Error
Paspelwu. pabotbl HegenbHoro Taimvepa 3
Curnan Ha exoge DI.8 Pa3speLwu. paboTbl HegenbHoro Taimepa 4 Auto
Paspelwu. paboTbl Bcex Tarimepos
0 Hactpauaetcst ans kaxpaoro n3 8 exogos DI.1 ... DI.8.
HOpMarbH MKHYTbIM (H.3. B BXOoAbl
Twn KOHTaKTOB BXOA0B opma 033 Y (.. 3.) ce Bxof Mpu HekoppeKTHOM BbIGOPe BO3MOXHO cpabaTbiBaHne aBapun
HOPMarbHO Pa3oMKHYTbI (H.O.) H.O. “Er10"
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MapameTpbl 3aWUThbI

3aBoackue

MapameT MpumeyaHune
p P 3HauveHus HAYeHUS o]
MakcumanbHbIn ToK, A 0,5...1000,0 50,0 3apaeTcs 3HaveHWe MUHMUManbHOro Toka(Heaorpyska)
MaKCUManbHoro Toka(neperpyska). pu OOCTWKEHWN 3HAYEHUs
HoMUWHanbHbIA TOK, A 0,0 ... 1000,0 0 NpoV3oNaET aBapuitHoOe OTKIIOYEHVe ABUraTENS.
HomuHanbHoe 3HauyeHne Toka SBMSETCS MH(OPMALMOHHBIM, B
-~ DYHKUMSIX 3aLLUTBI HE MPUMEHSIETCS.
MUHUManNBHBIA TOK, A 0,0 ...1000,0 0 3HayeHne MUHUManbHOMO Toka crieayeT Bbibupath Ha 10..15%
MeHblue paBoyero Toka ABWraTensi, MakCUMarbHOrO Toka - Ha
Mepekoc no Toky, % 0..40 15 10...15% GonbLue.
MakcumanbHoe
B 230,0 ... 270,0 250,0 3a0aloTCs rpaHuLibl 3aLLNTLI ABUrATENS N0 HANPSHKEHMHO.
Hanpsxexune, Heo6x0anMMO OpUEHTUPOBATLCS HA HOMUHANBHOE 3HaYeHNe
MuHMManbHoe 1600 .. 2200 180.0 220B (+10%, -15%).
Hanpsxexue, B B ' ' Mpu ycTaHoBke 3HaveHusi “0” nepekoca a3 - npoBepka
Mepekoc No HanpsixeHuio, B 0,0...50,0 25,0 OTHOHABTCA:
K 0..100 0 3afaeTcs MakcuMarnbHoe KONMYEeCTBO BKIKOYEHUI B yac. Mpu npe-
ONN4ECTBO MyCcKoB B 4ac BbILLEHUW - paboTa BrOKMPYETCs 40 OKOHYaHMUSI TEKYLLIETO Yaca.
Bpemsi 6rok1poBKM 3ajaeTcs BpeMs pasroHa ABWratens, B TEYEHWE KOTOPOro
1...90 5 UrHOPUPYHOTCS MYCKOBbIE TOKW 1 COCTOSIHWE [ATYUKOB YPOBHS 13-3a
MyCKOBOIO TOKa, CEeKYH/, BO3MOXHbIX (MAPOY/AapOB.
Bpemsi, B Te4eHne KOTOPOro HEMpepbIBHO YCTAHOBUIOCH aBapuiHoe
Bpems cpabarbisaHus 1..30 10 3HaYeHWe Kakoro-nuGo napameTpa 3alwmTbl. OTHOCUTCS TONMBKO K
aBapuu, CekyHA owmbkam “MoBbileHme Toka”, “IoHuKeHve Toka”.
BpeMﬂ BblEPXKN nocre 3agaeTcs Bpems BbIAEPXKKM MOCMe  CNyYMBLUEIACS aBapuAHON
aBapu, MUHYT 1..60 5 CUTYaLum (TOMbKO B aBTOMATUHECKOM PEXUME).
Bpewms cpabatbiBaHus
« » 2
AaTyMKa Cyxoro  xoda, Cek. 1...120
Bpewms Bbigepxku nocne 160 5
“cyxoro” xoga, MUHYT
BpeMﬂ BblAEPXKN nocre Mpw 3HaveHun “0” pabota GyaeT npogomkeHa cpasy nocne CHATUA
BHELLHel aBapum, MAHYT 0..60 5 curHana “BHeluHsst aBapus” 6e3 BblAEPXKKU BPEMEHM.
BrOKVMPOBKa BKITIOHEHNS] HeT Mocne noHwxeHus, MIOBBILIEHNS, NEpeKoca Toka Ui HanpshKeHui,
. yTeUKM Ha Kopryc umm “cyxoro” xoga, pabota 6riokupyetcs. Copoc
nocne 4acrbiX aBapun aa GrOKMPOBKY - BBIKIIOYEHNE NUTAHMS UNU MEPEXOL] B PEXMM Py4YHOTO
KonnuecTBo aBapuii B 4ac ynpaereHusi. 3afaeTcs KOMMYeCTBO asapui, MPOU3OLIEANX B
1...30 3 TeyeHne yYaca. Mpu ux npesbilleHnn paboTa Grokupyetcs. Cwm.
Ans GrIoKMPOBKM n.2.5.7 “WCrionb3oBaHNe 1 HACTPOIKA 3aLLNT .
DyHKUMA faTymKa [He ncnone3yerca Mpn BbIGope “OTpaboTka curHana” paboTta He npekpaliaercs,
- ABap. OCTaHOB [0 CHATUA CUrHana COCTOsIHME [AaTuyMka BEPXHEr0 YPOBHS (BO3MOXHO HEMCNpPaBHOrO)
aBapUMHOTO YpOBHA ABap. OCTaHOB C BbIAEPXKK. BPEMEHM UFHOPUPYETCS W MOAMEHSIETCS CUTHarnom C Jatyuka aBapuiHoro
(nepenMBa) OTpaﬁOTKa cvrHana (,El]'lﬂ npeHa)Ka) YPOBHSI (TOMbKO NPU IpeHaxe).
3awmTa oT 3aKNMHUBaHUS Bpewms npocTos, yacos 0

npu annTenbHOM npocTtoe
Hacoca ( B aBTOMaTn4eCkom

0...100

(He ucnonb3yetcst)

BpeMﬂ BKIKOYeHnsa asuratend, c

OnvcaHue paboTbl 3aLMThI OT 3aKNHUBaHKS NPUBEAEHO B Pasnene
2.5.7 “Micnonb3oBaHune v HacTpomka 3aLmT”.
Hynesoe BpeMsi NpocTos OTKMOYAET 3Ty 3aLLUTY.

pexume) 1..30 3
KOHTpOJ‘Ib 3aMblKaHUA HET AKTVBMPYETCS NpoBepKa 3aMblKaHWSI(YTEYKM) Ha Kopnyc 06MOTOK
(yTeuku) Ha Kopnyc aa AneKTPOABHraTens Nepes KaxkabIM 3anyCKOM ABuraTers.
MpW NOHWKEHUM aKTUBHOW MOLLHOCTW 3MEKTPOABUTATENs Hke
MwuHManeHoe 3HavyeHne
0.00...1.00 0,00 3a[jaHHON - NPON30NAET ero aBapUMHOE OTKITIOUEHE.
KO3d. MOLLHOCTU COS(¢P) R D Hynesoe 3HaueHue OTKIIouaeT 3Ty 3aLuuTy.
HacTtpouika cBA3n
3aBoackue
Mapamer, MpumeyvaHue
p P 3HaveHus HAYeHUS p
GSM (AT-komaHab!) I'Igvl Bt:lﬁeospﬁl pexuma GSM, MK3 E;-\_?TaTyce “MacTtepa” ynpasnset
pa6oToit -Mofema ¢ noMoLLbto AT-KOMaHA,.
npOTOKOH CBAsK | Modbus RTU Mpw pexxume Modbus(RTU/ASCII), MK3 B ctaTyce “lMogunHeHHoro”
Modbus ASCII oXuaaeT sanpock ot ynpaensiowiero MK( NI1K) v oTeevaeT Ha Hux.
2400, 4800, 9600, 14400, 19200, 38400, 56000, 57600,
CkopocTb nepeaaun 2400 ... 256000 19200 115200, 128000, 256000
7-1 BUTHBIN PEXUM NEepesadn NPUMEHSIETCS TONbKO Npu
But fanHbIx 7..8 8 ucnonb3aoBaHun npotokona Modbus ASCII.
[ 0-nert (none) |
YeTHoCTb 1 - He4eTHbIN (odd)
2 - YeTHbIN (even)
Cron-6ut 1.2 1
- ONbKO MpW UCMOMb30BaHWKM npoTokona Modbus .
Ta p p Modb: RTU/ASCII
Agdpec ycTpoincTBa B CeTn 1..247 1 3afaetcs afiMUHUCTPaTOPOM CETU.
o AKTyanbHO TOMbKO NMpu pexume paboTbl “YnpaeneHue no RS-485".
BpeMﬂ Tanmayra 1...600 0 Ecnn B Te4eHWe YCTaHOBMNEHHOro B 3TOM MyHKTE BPEMEHU OT
coeanHenus (Modbus), cekyHa ynpasnsiowero MK (MI1K) He GbINo NoMy4eHo H1 OfHOTO 3anpoca, To
Nei N | HWYEro He JenaTb | fBuraTenb MoxXeT GbiTb aBapuUiiHO OTKNoYeH. MpeaHasHayeHo Ans
encTeue npu TammayTe = npeaoTBpaLLeHUsl HEKOHTponupyemoi paboTbl arperata npwu
aBapus no rammayTy HEeNonaaKax B NUHWW CBA3N.
3a,D,eI7ICTBOBaTb nepenavy HEeT Paspeluaetcs oTnpasBka sms Nonb3oBaTesnto nNpu aBapuax U npu
sms na MONyYeHUM KOMaHZ YrpaBeHNsi B SMS-COOBLLEHUSIX.
Bpemsi TaliMayTa coeauHeHus ECrin B TEYEHME YCTAHOBINIEHHOTO B STOM MyHKTE BPEMEHM OT
0..360 0 nonbL30Bartensi He Nory4yeHo sms ¢ NGO KOMaHAow, TO ABUraTerb

GSM, MUHYT

[Hencrere npu Tanmayte GSM

[_Hwnyero He genatb |

aBapwsi Mo TanmMayTy

MOXeT OblTb aBapuiMHO OTKN4eH. [lpeAHasHayeHo Ans
npeaoTBpaLLEHNsi HEKOHTponupyemoii paboTbl arperata npw,
Hanpumep, 3a6blBYNBOCTM MONb30BATENS UMM BPEMEHHbIX
Hernonagkax B ceTax GSM.
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HacTpoiika cBsi3n - npoaomkeHne Tabnuubl

MapameTp

MpoBepka Homepa, ¢ KOTOPOro
OTnpaeneHa sms

3aBoackue

3HauveHus lMpumeyaHue
3HayYeHust
Het ECnu HOMep BO BXOASLLEM COOBLEHNM He COBMAZaeT C 3a1aHHbIM,
na KOMaHza He BbINOSHSAETCS, NONyYeHHOE COOBLIEHNE UTHOPUPYETCS.

Ecnu Bpemsi BO BXOAsILLEM COOBLLEHUN NPEBBILIAET TeKyLUEee BpeMsi

lMpoBepka BpemeHn HeT

Gonee yeM Ha 15 MWHYT, KOMaHaa He BbIMOMHAETCS, MOSyYeHHoe
[OCTaBkn sms aa Co0BLIeHMe C KOMaHAOW UTHOPUPYEeTCA.

Ha ykasaHHbIi Homep GyayT OTNpaBnATLECA SMS Npy aBapusix. Takke
Howep Tenedpona ans 11 vnm 12 yncpp, 0 ... 9 [aHHbIi HOMep MOXET NPOBEPSATLCS BO BXOAALLMX SMS C KOMaHAamm
oTnpaBKky SMs ynpaBneHus.

[aHHoe ums BydeT MCronb3oBaTbCs B TEKCTE NepesaBaeMbix Sms
Wms npubopa ans otnpasku 12 cuMBONOB TvNa char 1Y OHukc-001 | npv aBapusix u oTBetax Ha KoMaHAbl ynpasneHus Ans
sms MOEHTUMKALIAN KAXKI0M UCNIONb3YEMON CTaHLINM.
Paccbinka sHayeHun HeT
C4YETHUKOB na MpumeHsieTcss ANst OYHKUMM aBTOMATUYECKOW pacchinkM Sms C

[HW Hegenu pacchbinku

3Ha4YeHMAMM CcHeT4yMKa pacxoda BOAbl, KonuyecTBa 3anyCKoOB
ABuratens v ero BpemMeHun HapaGOTKI/I.

Bc, MH, BT, Cp, Y1, N1, C6

D D D He 3adaHbl
OnucaHue pabotbl 31O (byHKUMM npuBeaeHo B Pasgene 2.7

Bpemsi paccbinku

vyacbl, 0...23 ) “Ucnonbsosanne GSM-moaema”.
MuHYTBI, 0 ... 59 10:00

[ata n Bpems
Mapametp

Tekywas gata

3aBopckue

MpumeyaHue
3Ha4YeHuA

3HauyeHus

LIMCHO’ MeCﬂLl,, ro'u' EcTb BO3MOXHOCTb KOPPEKTUPOBKM KaK BpeMeHW 1 AaTtbl, Tak U

TekyLiee Bpems

KOPPEKTMPOBKY XOAa 4acoB.
Hacbl, MUHYTbI, CEKyHAbI ABTOMAaTUYECKN YYUTHIBAETCH BUCOKOCHBIN oA U He

Koppekums xoga 3a 10 cyTok,
CeKkyHA

y4uTbiBaeTCa nepexoq Ha 3nMHee/neTHee BpemA. Takxe
aBTOMatu4eckn onpenenseTcd AeHb Heaenu.

-127 ... +127 0

KoppekTop xoga o6ecneumBaeT KOMMNEHCALMIO CUCTEMATUYECKOM OLUMGKN YacOB pearibHOro BpEMEHU, BbI3BAHHOMN
NorpeLLIHOCTbIO KBapLEeBoro pesoHatopa. BoamoxHa koppekuusa xoqa 4acoB B AnanasoHe Ao + 127 cekyHa 3a 10 cyTok.
3HayeHMe napameTpa oOnpefensieT ycKopeHue (MOoNoXWUTEeNbHblE 3HAYeHUs) UNM 3amenneHue (oTpuuaTernbHble
3Ha4yeHus1) xoda 4acoB Ha 3HadeHMe napameTpa B CeKyHAax 3a AecsATb CyTok. Hanpumep, Anst koppekuuy 4acos,
oTcTaBwwmx 3a 1 cyTkM Ha 3 cekyHAbl, HEO6XOANMO YCTaHOBUTL 3Ha4YeHUe napameTpa paBHbiM nitoc 30.

C6poc napameTpoB

3aBoackue
Mapametp 3HaueHus SHaq‘:Hm Mpumeyatune
C6poc cyeTYMKa MOTOYaCOB Mpu BbiGope oTBeTa [[a] O6ynyT cOpolieHbl cYeT4nKu
o nosib30BaTENbCKUX MOTOHACOB MM KOMMUYECTBO 3arMycKOB.
(nonb3oBaTenbCkui) CYeTUMKN OBLLMX MOTOHACOB M KOMMYECTBA 3aMyCKOB OCTaHyTCA
6e3 U3MeHeHui.
CGpoc cHeTyuka Ko“quCTPa HET Mpy BbIGOpEe MyHKTa “YcTaHOBKa 3aBOACKUX 3HAYeHWi” Bce
NyCcKoB (MONb30BaTENbCKMNI) na napameTpbl MeHI0 ByayT COpOLLEHb! Ha 3aBOACKNE YCTaBKM.
Mocne c6poca Heobxogumo Bocnonb3oBatbes “Mactepom
YCTaHOBISa 3aBOACKUX BbICTPON HACTPONKN” M/MNK NocrneaoBaTENbHO OTKOPPEKTUPOBATL
3Ha4YeHun BCe HeoOXoAUMble NapameTpbl B pasfenax ycCTaHOBOYHOMO MEHIO.
KoppekTupoBka cyeTymka B
3 bIBOASATCA M U3MEHSIIOTCA LMDpbl CHeTYMKa pacxoaa Bofbl.
BOAbI 999 999 ’ 999 m 0'000 Moapo6Hee - cm.Pasaen 2.10.2 “CyeTynk pacxopa Boabl”.
BbIBOAATCS M M3MEHSIIOTCS LNDPbl CHETUMKA SNEKTPO3HEPruK.
KOppeKTVIpOBKa cHeTamka 999 999, 999 KkBT*4 0,000 Moppo6bHee - cm.Pasgen 2.10.3 “CueTuymk pacxopa
ANEKTPO3HEeprnn ANeKTpoaHeprum”.
OuncTuThb KypHan HeT Mpw BbIGOpe oTBeTa [[a] 6yayT copoLleHbl BCe 3anuncu XypHana.
aBapwit aa BbiBOAWTCS BpeMmsi v jaTa nocneaHero cbpocaxypHana.

Mpw BbIGOPE NyHKTa MEHI0 “OuncTiTb xypHan asapuii’ B |[KORIZ!

OKHe BbIBOAATCS BapuaHTbl Beibopa (‘Het” n “a”), Bpems u OUNCTUTB XypHan

partanocneaHero cbpocasxypHana. aBaDNIA?
Mocne BbinonHeHus cbpoca, 3HaYeHnss BpeMeHU 1 faTbl pun: [a

nepenucbIBalTCA TEKYLLMMY JATON N BDEMEHEM. 10/09/2019 16:30 |

Ecnun gnutenbHoe BpeMsi He HaXXMManacb HY OfHa KHOMKa, To Mo uctedeHme 5 muHyt MK3 Bbinget 13 YCTaHOBOYHOIrO
MeHto 6e3 CoxpaHeHWs TeKyLLEero pe4akTupyemMoro napameTpa.

o=

MepBoHavanbHble HacTponkn MK3 cnegyeT npoBoaUTb NPU PYYHOM
pexume paboTbl, TaK Kak NPU U3MEHEeHUU psaa NnapamMmeTpoB BO3MOXKEH
aBTOMaTM4YeCK1 3anycK 3rieKTpoaBUraTens, KOTopbi MOXeT MPUBECTU K
aBapUWHbLIM CUTYyaLUsAM.

BHelwHUI nepeknyatenb pexuma paboTbl (Mpu ero UCnosib3oBaHUK)
[OJKEeH ObITb YCTaHOBNEH B NosioxxeHue “PyyHon”.

B panbHeurwem, NoacTPOWKY HEKOTOPLIX MapameTpoB (Hanpumep,
TOKOB cpabaTbiBaHUA 3aWUTbl, BpeMeHU cpabaTbiBaHUA [aTYMKOB
YPOBHS M NP.) MOXKHO MPOBOAUTL U B aBTOMaTUYECKOM peXxume paboThbl.
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2.13.3 Kann6poBka curHanoB

M3-3a pazbpoca napameTpoB UCMONb3yeMbIX AeTanen, UaMepeHne TOKOB, HaNpPsXKeHWI 1 AaBEHNs He BCeraa aABnseTcs
TOYHBIM. [1115 KOPPEKTUPOBKM 3TMX 3HaYeHun B MK3 npegycmoTpeHa pyHKLMSA NOACTPONIKK.

[ocTyn nonb3oBaTento K MeH kanubpoBku 3akpblT. [nd Bxoga B AaHHOE MEHI0 B MyHKkTe “3awurta napametpos”
HeobXO0AMMO BBECTM MHXEHEepHbI naporb, nocrne BBOAA KOTOPOro OydeT OTKpbIT AOCTYn K (hyHKUMAM KannbpoBku
curHanoB. B okHe <6.HacTpowka> Bbibupaem nyHKT “Kannbposka 4aTynkoB” 1 Haxnmaem kHonky [BBOA].

NPUMEYAHME: & &3 “t.nl & M+ 04 anp 23:14
TOKOU3MEpPUTESbHbIE KIeLy, HalTU KOTopble He COCTaBnsieT 6. Hactpoitku
TpyZa, B GOMbLUMHCTBE Cry4aeB MMEKT [0BOSIbHO BbICOKYHO Macrep BbiCTpoi HacTPOIK
NOrPeLIHOCTb, U UCMOMNb30BaTh MX B KAYECTBE 3TaNlOHHbIX HE YCTaHOBOHOE MeHio

pekomeHayeTcsa. [Ona TOYHOW HacTpowkm cneayert

nonb3oBaTbca komnrekcamm KAT. 3awuTa napameTpos

Mepen npoueccom kanubpoBkM HEOOXOAMMO NMPOBEPUTL MPaBUNBHOCTb BbiOOpa AATUYMKOB TOKa M UX AMANasoH B
yCTaHOBOYHOM MeHt0. Ecnv npegnonaraetcs HACTpOMKa TOKOB areKkTpoaBuratens, peKoMeHaAyeTcsl NepenTn Ha pyvHoe
ynpaBneHue, kHornko [ITYCK] BknounTe ABUraTesb 1 BbIBECTU €70 Ha HOMUHATbHbIV PEXUM PaboThl.

‘ MH 04 anp 23:14 Bbibop Homepa kaHana
Hovep ool 9 1l ik o o

HacTpamBaemMoro 6. Hactpowiku
M3ameHeHne 3HayeHus
mMacLTabHoro koacpduumneHTa

KaHana
CoxpaHeHne 3Ha4YeHus
koadppurumeHTa

KoacbdpuumeHT
00 Kannbposku

Crapbiit
koaphULmeHT

3HadeHune, A
Hosbiii

KoadhduumeHT nocne - KoachenyeHT r11.8
KanMbpoBKM /

HasBaHve 3HayeHue Tekywiero @ Bbixog, 13 KanubpoBku
KaHana KaHana namepeHus

HocTtynHo 8 KaHanoB M3MepPEHUS:
1-3 Tokm no cpasam A, B, C
4-6 Hanpﬂ)KeHMﬂ no ¢a3aM A, BY C ﬂMaﬂa3OH 3Ha4YeHun KaﬂMspOBO‘-IHbIX
7 [aeneHue (ypoBeHb) aHanorosoro garunka 4...20(0...20) MA koadppuumerToB - (0,7...1,2).
9  conpoTMBrEHUE LiEenn AaTymka Temnepatypbl, OM

a) PerynupoBka kaHanoB Toka 1-3

3anycTtuTe anekTpoaBuraTernb, Haxas KHonky “IMYCK”. BeiBeanTe HaCOCHbIN arperat B HOMUHamMbHbIN
pexum paboTbl. [NogknounTe TOYHbIA M3MepUTenbHbI NPUBop (Hanpumep, TOKoM3MepUTeNbHbIe
Knewn) Kk kanmbpyemoi case.

Haxxumas KHomku

/ BblbepuTe kaHan namepenus 1-3.

2

Cwunoson
nposop dasbl A (L1)

il &gk TH 04 anp 23:14

MepecTaBbTe KNewm Ha NpoBoa
cnegytwouwen dasbl, Bbibepute
COOTBETCTBYKLWMUIA KaHan
M3MEpEHNST U OTKOPPEKTUPYHTE
TOK criegytowen dasbl U Tak Ang
TOKOB BCeX has.

Crapeiit
koaphuumeHT
3HaveHune, A
Hosblit

koapuumeHT 1 1 .81 T

Haxkunmas kHonkum

[Mocne kKanMBbpOBKM TOKOB MOXHO
Haxas KHOMKY CcoxpaHute ﬂ,O6eVlTer OAVNHaKOBbIX OTKIMIOYUTb aneKTpop'eraTenb
M3MEHeHHOoe 3HayeHne KoadpumumeHTa. nokasaHum knewen n MK3. Hacoca, Haxas kHorky [CTOM].

6) PerynupoBka kaHanoB HanpsikeHUn 4-6

MopgkntounTe Wynbl BonsTMETpa k knemmam nutanns N m L1 (L2, 0 °
L3) MK3 vnu BBOgHbIM KNeMMam nuTaHus wkada ynpasneHust. 9 BBogHblE KneMMbl
wkadpa ynpasneHusi
)
Haxunmas kHomku o
BbIGepUTe KaHan usmepeHus 4-6. N A(L1)

—

Crapbiit HanpsokeHune,Ua
koacphuumeHT
3uaverue, B [MepecTaBbTe LWyn BoNsTMETPa
Ha Knemmy crniegytollen gassbl,
BblIbEpPUTE COOTBETCTBYHOLLMNA
.. .. KaHan namepeHus n
Havkumast kHonkm m w OTKOPPEKTUPYNTE Han ﬂ)ifeHVle 7]
Haxas kHomky COXpaHute nobentecb oanHaKOBbIX PP Py P i
N3MEHEHHOE 3HaYeHne KoahduLIMeHTa. nokasaHuit BorsTMeTpa 1 MK3. 59 TaK Ans HanpsbkeHun Bcex gas.

Hoselit
koappumeHT




B) PerynupoBka nokasaHui gatymka aaBrieHUsi (YpOBHS)

[atynk naenexHns

B pasphbIB Lienv curHana ¢ aHarioroBoro garyvka o ] GNDA 10
0...20 (4...20) MA nogknoynTe MUNIMamnepMmeTp.
+12VA 1] XT3

[ &3 1l &b 104 anp 23:14 —

6. Hactpownku

Crapbint AHanor. gaTtymk
1 .000 KkoahpuLmeHT

3HaveHune, A

12.25)

Mpn Hanuumm Tak HasblBaeMbIX
kanubpaTtopoB curHana (Hanpumep, P3Y-
420), wynbl kanubpatopa nogkm4alTcs
BMECTO JaTyuka [aBneHusi(ypoBHs), B
KanubpaTtope 3adaeTcs BbIXOOHOW TOK W
KOpPEeKTUpyoTCs nokasaHus B MK3.

Hosbii
Koo prLMEHT

Haxxumas kHonku

Haxxas kHorKy coxpaHuTe nobenTtech 0NHAKOBbIX
N3MEHeHHOe 3HayeHve koapduumeHTa. nokasanui amnepmetpa n MK3

B) PerynvpoBka nokasaHui aatymka TemnepaTypbi

[ &3 1.l &b 104 anp 23:14

6. Hactpoitku

BmecTo gatunka TemnepaTtypbl NOAKIIOYMUTE 3TANOHHbBIN PE3NCTOP UNN
nobown pesncTop, NpeaBapuTernbHO TOYHO N3MEPUB €ro CONPOTUBMEHNE.

XT6
[1]2[3[4]5]6]7 - 3[4
Cranu = COI'IpOTVIBJ'IeHMe pe3ncTtopa AO0JMKHO >l 112
1.000 | e SproAaTHbIc nexatb B AnanasoHe 50...150 Owm. :
3HadeHune, Om 11 T.3
HoBblit
KoapprumeHT

Haxxmumas kHonku

Haxas kHormky - coxpaHuTte nobeiiTecb OANHAKOBbIX
M3MeHEeHHoe 3HayeHune KoapdurLmeHTa. 3Ha4eHui pesuctopa n MK3

Ecnv anutenbHoe BpeMs He Hakumanach Hu
OfHa KHOMKa, TO No ucreyeHve 5 mmHyt MK3
BbIAeT 13 MeHto “Kannbposka” 6e3 coxpaHeHus
U3MEHEHHbIX AaHHbIX.

2.13.4 Ucnonb3oBaHue NaponbLHOM 3alUThbI
[na ncknoveHnsa cnyvyaeB HECaHKUMOHUPOBAHHOIO M3MEHEHMS1 MapameTpoB paboThl KOHTpomnnepa npegycMoTpeHa

naponbHasa 3awwuta. [Npun ee akTMBauum, M3MEHeHVMEe MapameTpoB YCTAHOBOYHOrO MeHH, 3anyck Mactepa ObiCcTpon
HaCTPOWKM 1 KannbpOBKM AATYNKOB HEBO3MOXHO 6e3 BBOAA Naporsi.
& &3 'l " My 04 anp 23:14

3awuma
omknodeHa

6.HacTpoviku

[na paboTbl ¢ naponbHoun
3awmTon B okHe <6.HacTpownka>
BblbupaeM nyHKT “3awwuta

» Kanu6poska curHanos
napameTpoB” U HaXKUMaeM KHOMKY

[BBOA].

3aBogckue 3HadeHust napons - “0000”. Mpu TakoM 3Ha4YeHUU Lndp 3awmuTa
oTKnodeHa. [Ona akTuBauuu 3awntbl B MyHKTe “U3MeHUTb naponb”
nonb3oBaTesnto HeobxoaMMO 3a4aTb CBOWM 4-X 3HAYHbIV LM POBON KOA.

3awuma

MacTep BbicTpoit HacTpoikn
BKJ/10O4eHa

CocrTosHne
NapornbHOM 3aluThbl

[ &3 .l "t J1H 04 anp 23:14

6.HacTtpoiku

YcTaHOBOYHOE MEHI0

BkntoumnTh 3awmty
OTKNIOYNTL 3aLNUTY
WameHnTs napons

CraTtyc 3awmThbl : OTKIIHOYeHa

Mocne BbiGopa nyHKTa “U3meHuTb naponb” u HaxaTus kHonku [BBO[] Ha
3KpaHe OygeT oToGpaXKeHO OKHO BBOAA Naponsi.

Mapone : He 3apaH

M3ameHeHue TekyLlen

7] bl naponsa
HAcbpLI n1ap Mocne BBOAa BCex LMMP 1 HaXKaTUSA KHOMKM

Mepexoa K crieqytowen / [BBOL] naponb 6yaet coxpaHeH .
npegbigyuien undpe

Mocne BBOAA Napons nonb3oBaTenb MOXET BbIOpaTb MyHKT “BkniounTb 3awuty” n HaxkaTb kHonky [BBO[M]. 3awwmTa
OyoeT akTmBMpoBaHa. Ecnn nonb3oBaTens He akTMBMPOBAn 3almTy Nocrne U3MeHeHUs napons, TO OHa aBTOMaTUyecku
BkntounTcsa vepe3 10 MuHyT. [pn nonbiTke M3MEHUTb YXe CYLLECTBYIOLMI Naponb, nonb3osaTento Gyaet npeanoxeHo
CHayana BBeCTM CTapbli Maponb, a 3aTeMm, eCnu CTapblii Naposb BBEAEH NPaBUIIbHO, HOBbIN.

[ &9 Y.l & M= 04 anp 23:14

6.Hactpoitku Beenute naponb

Ona cHAatMs 3awmTbl Heobxogmumo

BblbpaTb MyHKT “OTKMOYNTL 3aLnUTy” U
VameHnTs napnb HaXaTb KHOMKY [BBO,D,] Bam 6yﬂeT 0
npeanoXxeHo BBECTM Napork.
CraTtyc 3awmThbl : BKIro4YeHa
Mapons : 3apaH

Ecnv naponb BBeAeH npaBunbHo, 3awwuta 6yaet cHata. CTaHOBUTCS JOCTYNHO peAakTMpOBaHE NnapaMeTpoB.

Ecnu B TeyeHune 10 MUHYT He Haxxumanack HU ogHa kHonka MK3, 3awmta aBTomatuyecku aktusmpyetcs. [0ns nonHoro
OTKIMOYEHMS 3aLLMUTbI HE0OX0AMMO 3a4aTb HOBbIN Naposb -“0000”.

Ecnu Tekywmn naponb yTepsiH, COpoC TEKYLLEro napors MOXHO NPOU3BECTM C NMOMOLLbIO CEPBUCHOTO napons. Ero
MOXXHO NMONyYnTb B Cy0e noaaep>Kkv NpeanpuaTUa-M3roToBUTENS.

Mpu 3agencTBoBaHHONM 3awmuTe GNOKMPYETCA M3MEHEHWE NnapameTpoB TONbKo C knasBuatypbl MK3. N3meHeHue
napamMmeTpoB no NuHuK ceasmn ( RS-485, npotokon ModbusRTU/ASCII) ocTaeTcsa 6e3 orpaHuyeHui.
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2.14 ABapuiiHble CMTyaUUn U MHAMKaLUA OLIMBOK

Mpu BO3HMKHOBEHWM aBapuiiHon cutyauun MK3 aBTomatnyeckm BbIKNIOYNUT pene
ynpaeneHus asuratenem K1 u Bkniount yHuBepcanbHoe perne K2 ... K4, ecnn B
YCTAHOBOYHOM MEHI0 BblbpaHa dyHKkuusi atoro pene - "ABapusa”. Ha nepegHen
naHenu MK3 3aroputcs namna “ABAPUA”. Takke ByneT BknioyeHa npepbiBUCTas
3BYKOBasi cCUrHanmn3aumsi. 3ByK MOXHO OTKITHOUUTb, HaxaB kHonky [CTOIM].

[ &9 tl &5 M4 04 anp 23:14

1.CocTosiHne Ha nHankatope Byaet otobpaxeH akpaH ¢ nHdopmaumer od asapun. B

ABapuiHble cuTyauum OKHe Oy[eTt ykasaH ko aBapwuu, BpemMsi BO3HUKHOBEHUSI aBapuv U Bpems
04.04.2016 23-10 cbpoca gaHHOM aBapun.

Er.06 MNMoHwKeHue Toka Ecnn 6bin ycTaHoBRNEeH ogvH 13 aBTOMaTUYeCcKux pexumos, byaet
Bpems copoca: OCyLLeCTBIeHa 3anunch TekyLLel owmbku B XXypHan aBapuii.

yepe3 03 muH. 05 cek.

Ecnn 6bin pexum pyyHoro ynpaeneHusi, To niobas aBapus OygeT cbpolleHa HaxaTtuem kHonku [CTOIM] wnu
nepeknYeHeM B aBTOMaTUYeCKUii pexxuM. YHnBepcansHoe pene K2...K4 (ecnu oHo HacTpoeHo Ha cobbiTve “Aapwus”)
6yneT oTkntoyeHo, namna “ABAPUA” noracHer.

YcTaHOBOYHOE MEHI0
Kondburypauws Cl
Hactpoiika Bxonos 1‘1 KonnyecTso nyckos B yac
[lapameTpbl 3alyTs! Bpemst GrOKMPOBKM MYCKOBOTO TOKA, C
Hacrpoiika cassn Bpewmsi cpabatbiBaHus aBapMm -

KOHTpOJ'Ib napamMeTpoB 3alnTbl MpoBepdAeTCA nepuoanyeckun, Kak Bpemsi BbiAEpXKA MOCTIE aBapUM, MUA

nepen BknoyYeHneM asuraTtend, Tak u BO BpemMmsd ero pa6OTbI. Bpems cpabaTbiBaHus gaTumka c.xoaa

B aBTOMaTuyeckom pexume pgBuratesib 6y,D,6T 3anyuwleH nocne
OKOHYaHWA BpeMeHU BblOEePXKN, 3ajaHHOro B yCTaHOBOYHOM MEHHO.

[Mocne okoH4YaHUs BpemMeHu BbIAEPXKKM M cOpoca aBapuu B aBTOMaTUYECKOM pexume Oyaer nepuoamyecku
nomaprusatb namna “ABAPUNA”, nHdopmunpys nonb3oBaTensi 0 CNy4MBLLIENCS B €70 OTCYTCTBUM HELLTAaTHOW CUTYaLMK.
HaxaTtune nioboii KHonkn ybrpaeT 3To CBETOBOE NpeaynpexaeHve.

[aHHble 06 aBapuu xpaHATcs B 9HeproHesasucumon namatu(MN3Y) MK3. MNpu BeiknoveHUM NTaHust asapuys copolueHa
He 6ypeT. Heobxoanmo noxaarbca BpemeHn cbpoca, oTo6paxeHHoro Ha akpaHe <1.CocTosiHne>.

Tak kak npu o6paboTke aBapWNHbBIX CUTYaLMn UCMOMb3YIOTCH BCTPOEHHbIE Yackl pearnlbHOro BpeMeHu, cnegute 3a
NpaBWIbHOCTBIO 0TOBpaXkaeMoro BpeMeHn 1 aatbl. ATO OCOOEHHO aKTyanbHO, ecrnv 3a4ecTBOBaHa PyHKUMSA OTNpaBKu
KOPOTKMX TEKCTOBbIX COOBLLIEHMI (SMS) npy aBapusx. lNonb3oBatento byaeT OTnpaBneHo SMs C HEKOPPEKTHBIM BPEMEHEM U
AaTton aeBapun. Takke npu oTnpaBke SMS C KOMaHAoOW cbpoca BO3MOXHO WIHOPWMPOBAHWE AaHHON KOMaHAbl M3-3a
HEKOPPEKTHOro BpEMEeHW 1 AaThbl.

Mpu BO3HWKHOBEHNM aBapUNHON CUTYyaLMii B NI0OOM 13 aBTOMaTUYECKMX PeXUMOB, B XXypHan aBapwii byoet 3aHeceHa
HoBas 3anucb. B okHe <7. KypHan aBapun> otobpaxaeTcsi cnucok m3 20 KpaTKMX 3anucei aBapuii, NOCNEenHsAs No
BpemeHu aBapusi bynet otobpaxaTtbcs nepBoi. B pexume pydHoro ynpaeneHus 3anucu asapum B XKypHan He Gyaer.

[ &9 *tl ok M+04 anp 23:14 & &9 °t.l ok M+04 anp 23:14

7.XypHan aBapui 7.XKypHan aBapwui

01 17.03.16 17:35 Er.06 Sanuck Ne: 02 Sanuck Ne: 02
ﬂaHHbIe Ha MOMEHT aBapuu:
Er.10 HesepHoe cpabar. A.y. A(L1) | B(L2) | C(L3)
03 - ﬂaTa: 17.03.2016r. 15:32 U,B 227.3 228.0 227.7
(o) N — Ll | c6poc: 17.03.2016r. 15:38 LA | 11.5 11.8 14.2

CTpoka C 3anvcbio COAEPXUT Bpems, AaTy, Kog 1 pacumdpoBKy koda cryydusLiencsa asapun. MNpy HaxaTnum KHOMKK
[BBO[] BbiBOAUTCS Gomnee nonHasa vHopmaumsa 0 gaHHoW aBapun.  BeiBoguTcs pacumdpoBka koga aBapun, Bpems
BO3HUKHOBEHMS 1 BpeMsi ee copoca. Ecnv BpeMs BbiAEPXKKM MOCIE aBapun ELLLE HE 3aKOHYMITOCh, TO B CTPOKE C BPEMEHEM
cbpoca” byaeT Hagnmchb “ewe He copolueHa”.

Mpwu eLe ogHoM HaxkaTum kHonku [BBOL] BbIBOAATCSI 3HAUEHUS HANPSKEHWIA U TOKOB ABUraTesnsi Ha MOMEHT aBapum.

e [pu cpabatbiBaHun aBapuun Er.1 “HenpaBunbHoe 4YepenoBaHune unu otcyTcTBue ¢as” npu BkmoveHun MK3 - ero
pabota 6ynet octaHoBneHa. Heobxoanmo BeiknounTs MK3 1 M3MeHUTb NOpAA0K NOAKIIOYEHNs NUTaLWwmux ha3(MnoMeHATb
MecTamu Ba ntobbix MPOBOAa BBOAHOTO kabensa Ha aBTOMaTUYeCcKoM BbikMovaTene). 3ta owmnbka Takke OyaeT BO3HMKaTb
NPV BKIMKOYEHUN, ECINU HANPsXKeHWe Kakon-nmbo asbl MeHee 50 BONbT.

e Y aBapun Er.8 "Cyxon xoa” B yctaHoBo4HOM MeHio MK3 ecTb cBOe Bpems BbiAEPXKM nocne ee cpabartbiBaHud. 310
no3BonsieT rmMbko HacTpaMBaTb BpEMSsl, B TEYEHUE KOTOPOro CKBaXMHA(MMM EMKOCTb) HamofHWTCA BOAOW nocne
BO3HUKHOBEHUWSA aBapuun. B cnyyae cpabatbiBaHusa aBapun Er.8 n okoH4aHus BpemeHu Bbigepxku nocne Hee, MK3 Gyaet
OXunaaTb BOCCTAHOBIEHWSI CUTHana oT JaTyuka “cyxoro” xoaa.

¢ [Mpu cpabatbiBaHum Bxoaa “BHeluHss aBapusi”(kog Er.9), ecnu oH 3ageincTBoBaH B yCTaHOBOYHOM MeEHI0, paboTa byaet
npekpaLleHa 4o CHSATUSI CUrHarna aBapum 1 OKOHYaHUsi BDEMEHM BblAEPXKKW. Y AaHHOW aBapuy eCTb CBOE BPEMS BbIAEPXKKU.
Ecnu Bpems BblAE KM HYNeBOe, Nepe3anyck Npon3onaeT cpasy Nnocne CHATUSi CUrHana asapuu.

e lMpu HenpaBunbHOM cpabaTtbiBaHUM AaTyukoB ypoBHSA (kop Er.10) B aBTOmatuuyeckom pexume, paborta Oyaet
OCTaHOBIEHa 40 BOCCTAHOBIEHMS HOPMaribHbIX CUrHaroB AATYMKOB.

e lMpu npeBblleHun BpemeHu Tanmmepa npogomxkuTensHocTn pabotel (kog Er.d1), ecnn oH 3agencrtBoBaH B
YCTaHOBOYHOM MeHI B pasgene [ba3oeble napamempsl], Ha vHOuKaTtope oTobpasuTcsa CTpoka C KOOAOM aBapun u
BPEMEHEM, Yepes KOTopoe MPOU3OMAET ovepedHon 3anyck. [locne okoH4YaHus BpemeHu Bblaepxku pabota MK3 Gyaet
NPOAOIKEHA B LUTATHOM PEXUME.

e [Mpu cpabatbiBaHuK aBapum “BriokmpoBka paboTbl Npu YacTbix aBapusx” (kog Er.12), pabota 6yaeT octaHoBneHa Ao
BbIKMoYeHus nuTaHmsa MK3, nepexoga Ha py4Hoe ynpaBneHune nnv nocTynmneHust kKomanael copoca no RS-485 nnv e sms.
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 [Npu cpabatbiBaHun aBapuu Er.14 “lNpeBbileHne konnyecTsBa NyckoB B Yac” - 3arnyck Asurarens énokupyercs go
MCTEYEHNS TEKYLLEro Yaca unv nepexoga Ha py4Hoe ynpaerneHve.

» [pn oTkase aHanoroBoro Aatyvka AaenenHus (yposHs) (kod Er.15) B aBTomatuudeckom pexume, pabota Oyaet
OCTaHOBIEHa 40 BOCCTAHOBIIEHWSA CUrHana c 3Toro AaTyunka unv nepexoa Ha py4yHoe yrnpasrieHuve.

 [pu cpabatbiBaHun aBapun Er.16 “TarimayT coeanHeHus ¢ MK’ n Er.17 “Taimayt SMS-ynpaenenuss” - pgsuratens

OTKITHOYaETCs, N Yepes 3agaHHoe BpeMs Bblaepxkn MK3 nepexoaut k LUTATHOMY peXnmy pa6OTbI.

 [pu cpabaTbiBaHM aBapumn Er.18 “He 3apaHbl Bxogbl Anst fatymkoB ypoBHsi dL n dH” pabota MK3 6ynet octaHoBneHa
0o Bbibopa nonb3oBaTenemM B ycTaHoBOYHOM MeHto BxoaoB DI.1...D1.8, K koTopbIM noakntoyeHbl Aatyumkn ypoBHsS dH ndL.

 [pu cpabatbiBaHuM aBapuun Er.19 “ABapuiiHblii ypoBeHb” paboTa MOXET ObITb UM OCTAHOBMEHA 40 CHATUS CUrHana
“ABapuiiHbIA ypOBEHb" (HanpumMep, Npy HanMBe eMKOCTI) UITM MPOAOSHKEHA C MOAMEHOM BO3MOXHO HEWUCTNPaBHOIO WM He
cpaboTaBLLEero AaT4ymka BepXHero ypoBHs 0 ONyCTOLLEHNSA eMKOCTU(HanpumMep, Npy apeHaxe). Hy>XHbli BapnaHT 3agaercs
nonb3oBaTenem B yCTaHOBOYHOM MeHI0 [[Tapamempsbi 3awumsi]-->[@yHKkyus damyuka agapuliHo20 ypOB8HS].

» [pu cpabatbiBaHnn aBapum Er.20 “3ambikaHue(yTeyka) Ha Kopnyc” BkmoueHue asuratens Gnokupyetcs. Nocne
OKOHYaHWsi BPEMEHU BbIAEPXKKM NOCIe aBapum OyaeT NpeanpuHsTa NonbIiTka nepesarnycka.

« [Npu cpabaTtbiBaHuun aBapun Er.21 “OTka3 yacoB peanbHoro BpemeHn” pabota OyaeT ocTaHOBNEHA 4O BOCCTAHOBMNEHNS
HopMarnbHol paboTbl Yacos. MK3 6yaeT nepuoaunyecku npeanpuHMmaTh NOnbITKM Nepesanycka Mogy st Hacos.

« [Npu cpabaTtbiBaHun aBapun Er.23 “INeperpes” paboTa 6yaeT ocTaHOBMNEHa 4O NCTEYEHUS BPEMEHM BbIAEPXKKM Nocne
aBapuv 1 MocneayLLLEero ocTbiBaHNs 06bekTa 1o TeMnepaTtypbl, 3aiaHHON B yCTaHOBOYHOM MeHI0 [ba3osbie napamempsi] -
->[Temnepamypa OmKIIYEeHUs].

« [pu cpabatbiBaHunn aBapum Er.24 “OTka3 gatunka temneparypbl” pabota Oyger ocTaHOBMNEHA 40 UCTEYEHNSI BPEMEHN

BblEPXKN NoCrie aBapuun 1 nocnenyouero BOCCTaHOBNEHNA CUrHana gaTtyumka.

« B cnyyae c6os gaHHbix B [13Y pabota MK3 Gyaet octaHoBneHa. Heobxoanmo HaxaTb 1 yaepxwusatb kHonky [[TYCK] go
ONUTENBHOTO 3BYKOBOTO CUrHamna. byayT aBTomMaTnyeckn yCTaHOBMEHbI 3aBOACKME HacTponkn u MK3 nepeniger B pexvm
nporpaMMMpoBaHUs 415t KOPPEKTUPOBKY 3HAYEHWI NapamMeTpoB.

VHaovkaumust aBapum M BPeEMs BbIOEPXKKU MOCIe Hee B aBTOMATMYECKOM pexume cOpackiBaeTcs npu nepexoge B
PYYHON peXxnm.
Kogbl n onucanune aBapui npuBegeHsl B Tabnvue 4.

Tabnuua 4
aBF;c;)'EIl/IVI OnucaHne aBapuu cpa6Bass||\gg|ly|;|‘ npolég;uﬂaemﬂ
CeKyH[
Er.00 | OwunboyHble AaHHbIe B M3Y Mpw Biouerun MK3
Er.01 | HenpaBunbHOe YyepenoBaHue unuv otTcyTcTBue gas
Er.02 | NoeblweHne HanpsbkeHua 15
Er.03 | MNoHwkeHne HanpskeHus 15
Er.04 | Mepekoc a3 no HanpsiKeHUIo 10 Mpu paBoTaoLLem
Er.05 | lMNoBbiweHne Toka 1.15%* Asuratene
Er.06 | MoHuxeHne Toka 1..15%*
Er.07 | MNepekoc a3 no Toky 10
Er.08 | «Cyxoi» xof 1..15%*
Er.09 | CpabatbiBaHue Bxoaa BHeluHew asapum E.Error 0.5 MocTosHHO
Er.10 | HeBepHoe cpabatbiBaHne gatuukoB ypoBHs (dL n/wnu dH) 5
Er.11 | MNpeBbiweHne BpemeHy paboTsl (TaliMep NPOAOIHKUTENBHOCTM) 0...240 MuH** Mpu paGoTatoLLem
Er.12 | BrnoknpoBKa npu YacTbIx aBapusix Asuratene
Er.13 | BHyTpeHHsasa aBapusa MK3 (HapyweHue CBA3M C uamep. Mogyrnem) 2.5 MocTosiHHO
Er.14 | lNpeBbllieHME KONMYECTBA NYCKOB B Yac Mepepn 3anyckom
Er.15 | Otkas aHanorosoro garyuka 0...20 (4...20)MA 25
Er.16 | TanmayT coeamnHeHus c MK 0..600%* MocTosiHHO
Er.17 | TaiimayT SMS-ynpaeneHus 0...360 MuH"
Er.18 | He 3agaHbl Bxogpl Ans gatynkoB ypoBHs dL u/vnmn dH B yCT. MeHio MocTosiHHO (B aBTOMAaTK-
Er.19 | Cpabortan oaTuuk aBapuinHoro yposHsa dAV 2 H4ECKOM pexume paboTbi)
Er.20 | 3ambikaHue (yTeuka) Ha Koprnyc 06MOTOK anekTpoaBuraTens Mepen 3anyckom
Er.21 | OTka3 yacoB peanbHoro BpemeHu (RTC) 5 [MocTosiHHO
Er.22 | MNoHwkeHne koadurLmeHTa MOLLHOCTM cos(®) 1.15%* Mpw paboT. aBuratene
Er.23 | MNeperpeB (NoBbiLLEHNE TEMMNEPATYPLI OObEKTA BbILLE YCTaBKM)
15 [NocTosiHHO

Er.24 | OTka3 gatyvka Temneparypbl

* 1od epemeHem cpabambigaHus criedyem noHUMamse nepuod 8peMeHuU, 8 Me4YeHuUe KOMopOo20 HernpepbI8HO NPUCYmMemeyem asapusi.
* % Ysmensemcs e ycmaHogo4yHoMm meHo MK3.
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Bo3moxxeH NpuHyanTenbHbI COpOC aBapum Mo NMHUM CBSI3U UM KOMaHAOoM copoca B SMS-CO00LLEHNN.
C6poc aBapuu Mo NMHUM CBA3U MPOMCXOANT NyTem 3anncy 3HadeHns 1 B 6ut 4 "COpoc aBapun ctaHumn” perncrtpa
“YnpaeneHue”, onucaHHoro B AokymeHTe “MK3.Cneyudgukayusi npomokosia Modbus’.
C6poc aBapuun ¢ MobunbHOro TenedoHa NPOUCXOAMUT NyTeM oTnpaBkn sms ¢ komaHgon “>CBPOC”. MogpobHee -
n.2.5.5 “YpaneHHoe ynpaeneHve koMaHgamu n3 sms”.

Takke BO3MOXEH MPUHYOUTENbHBLIA COPOC aBapun OTAENbHOW BHELLUHEW KHOMKOW, MOAKMYEHHOW K OJHOMY U3
cBobogHbIx BxogoB DI.1 ... DI.8. [Ins 3aTOro B yCTaHOBOYHOM MEHI HEOOXOAMMO NpUCBOUTL NoOoMy cBoGOAHOMY
anckpetHomy Bxoay DI.1 ... DI.8 doyHkumio “KHonka COpoc aBapun”.

MK3 Mpu ncnonb3oBaHusa oanHOYHON kHomku [COpoc aBapun], NOOKIKOYEHHOM,
Krorka XT5 Hanpumep, K auckpetHomy Bxody DI.7, B ycTaHoBOYHOM MeHio [Hacmpolika
[Copoc asapuu] @A NET | exodoe 1-8] --> [CuzHan Ha exode DI.7] uameHuTe 3HaueHue Ha " KH. CEpoc
DL6 aBapun".
DIL7 Mpu KPATKOBPEMEHHOM HaXXaTWM 3TOMN KHOMKM B Py4YHOM Ui aBTOMaTUYECKOM
DI.8 pex1Me Npon3onaeT copoc TEKYLLEN aBapUNHON CUTYaLMK, 38 UCKITIOYEHUEM
GNDA psiAa cryyaes, npm KOTOpbIX CEPOC HEe BO3MOXEH.

Tun KOHTAKTOB BXO40B

Tun KOHTaKTa KHOMKWM (HOPManbHO Pa3OMKHYTbIA MK
HOPMarnbHO 3aMKHYTbI) MOXHO 3ajaTb B MNYHKTe
yCTaHOBOYHOro MeHto [Hacmpolika exodoe 1-8] -->
[Tun koHmakmoe exodoe].

KHonka “Cépoc aeapuu”,
H.3. KOHmMakm,

C6poc npou3solidem npu
pa3MblKaHUU KOHMakKkma

YaaneHHbIi cOpoc unm cOpoc Npy NOMOLLM NOAKITHYEHHONM KHOMKM “COpoc aBapumn” HEBO3MOXEH AMNsi CeayLInX
aBapwuii:

01 "HenpasunbHoe YepenosaHve as",

09 "BHelwHsa aBapus”,

10 "HeBepHoe cpabaTbiBaH/e JaT4YMKOB YPOBHS",

13 "BHyTpeHHsAs aBapusa MK3",

15 "OTka3 aHanoroBoro gar4ymka",

18 "He 3agaHbl BXxoabl Ans AaTtynkoB ypoBHS dL n/wnu dH”,

20 "3amblkaHune(yTeuka) Ha koprnyc 06MOTOK anekTpoaBuratTens’;

21 "OTka3 4YacoB pearnbHOro BpeMeHu”,

23 "lMeperpes”,

24 "HeuncnpaBHOCTb AaTyuka Temnepartypbl”.
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3 PEKOMEHOALIUM NO NOOKNIOYEHUIO

3.1 MecTopacnonoxeHne U MapKUpPOBKa KINemMm

XT1 XT4
L NET | K
JINHWS1 KOHTPONS CONPOTUBREHUS!
K1 1 MRA N30nALMKN ABUraTens 1 A(+) RS-485
| — 2] K1.3 (o) Pene ynpasneHus 2 BG) (slave)
& T2 3| K1.2 (obw) KoHTaKTOpoM K1 3| GNDR
4] K1.1  (n3)
5[ C(L3) Moason XT5
o |8] B(L2) | o nvmaioun L3 NET |
_ﬁ_ 7 A (L1) haa | 1 K4.3 (no) KoHTaKkThbl
’ 8 N HelTpanb, coeanHeHa K4 SQ L 12| K4.2 (o6w.) YHVBEpCcanbHoro
XT2 ¢ o6wum nposogom GNDA ¢ 3] K41 (na) pene K4
m | 4] K3.3 (wo) KoHTakThl
1| COM O6wmii, COEQUHEH C HENTPATbIO K3 SQ VT 5| K3.2 (o6w)| ¢ yHMBEPCANBLHOMO
2 TA3 [Oatumk Toka asbl C(L3) 6] K3.1 (ns) pene K3
3 TA2 [NaTuuk Toka dasbl B(L2) | 7] K23 (no) KoHTakTbl
4 TA1 [Hatuuk Toka dpasbl A(L1) K2 Iﬁg /—— 8| K2.2 (obu.) yHvBepcasnbHoro
9] K2.1 a)|) PeneK2
XT3
K
1| GNDA O6wwit (-12B / -24B*) COEAUHEH C HEUTPANbIO
2 DI1.8 OuckpeTHbin Bxopg 8 - curHan nepekntodartens “PyyHon/AsTomar” (Auto)
3 DI.7 [OuckpeTHbI Bxog 7 - curHan “BHeluHsist aBapus” (E.Error)
4 DI.6 [unckpeTHbIn Bxopa 6 - curHan “BHelwHee ynpaeneHune” (E.Run)
5 DI.5 [nckpeTHbI BXog, 5 - AaT4uK oxpaHHOW curHanusaumm (Alarm) .
6 Dl.4 [unckpeTHbI Bxog 4 - AaTyuk “ABapuiiHbiii ypoBeHb” (dAV) AH?;?AFI_?:;Z'T?;;WK
7 DI.3 OuckpeTHbin Bxoa 3 - gatuunk “Cyxon’ xoa” (dS) XT6
8 Dl.2 OunckpeTHbI BXoA 2 - Aatumk “HubkHui ypoBeHb” (dL)
9 DI.1 [unckpeTHbI BXoA 1 - Aatumk “BepxHuin yposeHb” (dH) GNDA m .
10 GNDA O6wwuit (-12B / -24B*) COEAUHEH C HENTPATBIO 1] T3 | Obwn
11[+12VA(+24VA)|  Mutakue aHanorosoro aatunka (+12B / +24B*, 0.1A) < ) 2] T12 |Bxoa2
12 dP ——}— Curnan c ananorosoro gat4uka —_ 3 T1.1 Bxon 1

§Y98 4..20(0...20) MA

* - o o
Onsa ncnonHexnun MK3 ¢ HanpskeHWeM NUTaHUs AaTYMKOB YpOBHS =24B (yka3biBaeTcsi Ha MapkMpOBOYHOM Tabrnyke ycTponcTBa).
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3.2 CxeMbl NOAKIHOYEHUA AATYMKOB U UCMONHUTENbHbIX MEXaHU3MOB

B(L2)
A(L1) C(L3) QF1 - BbIKIK0YaTENb aBTOMATUHECKMIA
KM1 - KOHTaKTOp
A1 - YCTPOWCTBO ynpasneHus u 3awmTtbl MK3

TA1-TA3 - TpaHcdhopmaTop TOKOBbIN

R1-R3 - pesuncTop WyHTUPYOLWNIA
X1-X4 - knemmHble 6roku
QF1
Obwuti nposod GNDA coeduHeH ¢ knemmol Hetimpanu N m@
w $
8] N ® - —>
BN 12B,5B, 338
171 Ay = - —>
2 FU1 X4
6] B(L2) | 954 47
shtoo : GNDR | 3 46 GNDR |3
(L3) RS485 [ o7 50 |2
KM 4 k11 FU2 (slave) 45
1 s T A gl € ae —
| 3 K1.2 — $ Pene ynpaeneHusi X5
Al A2 4 o ki3 | KkoHmakmopom, 2508, 3 A
9 | Lens KOHMpPOIsi conpomueneHusi
1 MRA usonsayuu XT6 t
1 43
1 AHanorosbiit T 3 42 T 3
XT1
n | natuuk Temnepatypsl | T1.1 | 2 p T1.2 |2
R |
TA1 470 25 | ] <4 113 |1 T1.3 |1
> t 41 ™™ X4
°o—9 ' S I3] T
! 7
TA2 R2" ' py i Xr
0.470 25W ! 1] com | O6umit (128 /-248") 4—]  GNDA | 1 32 GNDA | 1
| XT2 Mepekntovatens “PyyHoit/Astomar” | (Auto ) DI.8 | 2 40 DI.8 |2
v : Curnan “BHelunss aBapusi” |( E.Error ) DI.7 | 3 39 DL7 |3
TA3 d \ CurHan “BHewwHee ynpasnenue” | (E.Run ) DI.6 | 4 38 D6 |4
0.47Q 25 1 [atuunk oxpanHon curHanusaumu | (Alarm) DI.5 | 5 37 DI5 |5
: [atunk “ABapuitHbIii ypoBeHb” (dAV)DI4 | 6 36 D4 |6
- T [Natuuk “ 'Cyxoit’ xoa” (dS)DI3 |7 35 DIL3 |7
: = [atunk “HWxHMiA ypoBeHs” (dL)DI2| 8 34 DI2 |8
| 5 [atunk “BepxHuit ypoBeHb” (dH) DIL1] 9 33 DI1 |9
1 g[g O6uwmit (128 /-248%) €—  GNDA |10 32 I™GNDA |10
. Blg MuTakme aHaror. aaTumka (+12B/+24B*, 0.1A) | +12VA (+24vA" | 11 3T ova [
1 2 3 s CurHan ¢ aHanoroBoro Jarymka 2 30
| dP 1 dP |12]
KM1 Lo8lg 4..20(0..20) vA 73 =
\ A A =8 054 X3
| (= = o< o< Q<
L1 L2 L3 13 1 2z g o g
- = S S Sq
- gI° 82 &3 &3
- =f -~ - - - -1~ - Zls S g g
=) § ~ § 2 ™ § 2 N § 2
1l 12l T3l s 5|& X328 XSE OXSE A1
]
T T S || XX
I [T T I T T[T
bt Y1 Kl B Y1 2 B Y )
gIg|e[e(e|e|2|Z (2] X5
o>
X4 ols|7]6]5[4]3]2]1
1(2]3
10| 11| 12| 13| 14| 15| 16| 17| 18|
N[RN[R TN
IS 1Y i1 el I2INANA R
X2 [Xx|x|X|¥|¥X]|x]|x
112]13]415]|6[7]8]9

*  [InavcnonHeHnit MK3 ¢ HanpskeHWeM NUTaHNA JaTYMKOB yPOoBHS =24B (ykasblBaeTca Ha MapKMPOBOYHOM TaBnnyKe yCTpoicTea).
*% [Tpn ncnonb3oBaHuM TpaHcgopmaTopos Toka Tuna T03-120A peauctopsl R1 - R3 He ycTaHaenvsaroTcs.
Mpu ncnonb3oBaHWM TpaHCOPMATOPOB TOKa C YHUPMLNPOBaAHHbLIM TOKOBbLIM BbIX040M S5A HOMUHan peanctopo R1-R3: 0.47W 25W.
Mpu nogkntoveHun TpaHcopmartopos k MK3 cobritogarite nonsapHoOCTs BbIBOAOB. Hanpumep, BbiBoasl TTN-30, npomapknpoBaHHbIe Kak
“U1", nogknioyanTe Kk knemmam TA1...TA3, a BbiBoabl “U2” - k knemme GNDA knemmHuka XT2. OTO NpaBuio OTHOCUTCS U K LBETHbIM
NPOBOSIOYHbIM BbiBOAaM TpaHcdopmaTopos Tuna TO3-120A.
B cBA3W ¢ Tem, 4To yCTPOMCTBO yrnpaBneHus u 3awmtel MK3 nutaetcs ot ceTu ¢ HanpsikeHuem ~220 B, obsizatenbHO NoakmnoveHne
npoBoga HewTpanu (knemma N).
O6wumn npoBog GNDA coeauHeH ¢ knemmown Hentpanu N.
KoHTakTbl curHansHbix perne K2 ... K4 pekoMeHayeTcs 3alnUTUTb NPeAoXpaHUTENs MU HOMUHaNnom 4o 2 A.
[MpoBoa KOHTPOMSA CONPOTUBIIEHNS M30MALMM NOAKIYAeTCs K knemme “U” koHTakTopa. MNoakntoyeHne K ApyruM Knemmam KOHTakTopa
HEeAoMNyCTMMO Y BbI3OBET NOBPEXAEHME nameputensHon uenv MK3.

65



Cxema noaknyeHus K YCTpOﬁCTBy nriaBHOro nycka

B(L2)

A(L1) C(L3) QF1 - BbIKIK0YaTENb aBTOMATUHECKMIA
A1 - YCTPOWCTBO ynpaeneHus u 3awmutbl MK3
A2 - YCTPOWCTBO MaBHOro nycka

TA1-TA3 - TpaHcdhopmaTop TOKOBbIN
R1-R3 - pesuncTop WyHTUpYOLWNIA

X1-X4 - knemmHble 6roku
QF1
1 2 3 O6wuti nposod GNDA coeduHeH ¢ knemmol Hetimpanu N E_VIKB
N
8] N ® - —>
BN 12B,5B, 338
171 Ay = - —>
25 B2 | o4 ik 47
3 054 GNDR |3 GNDR [ 3
5] C(L3) Rs-485 [ > 46 B 2
2074 ki £ (slave) |—20) 45 0
19 315A T 4 K1 IR E A |1
3] K1.2 — Pene ynpaeneHusi
o 20 2| k13 | KoHmakmopom, 2508, 3 A X5
Llem: KOHMpOIis conpomuerneHus
ek 1 MRA
R1 usonsayuu XT6 t
TA1 0.47Q 25 T1.1 3 43 T 3
5 4 TA1 AHanorosbiin - 42 .
p 6 naruuk Temnepatypsl [ T1.1 | 2 T1.2 |2
3] TA2 41
7 <4 T3 |1 T3 |1
R ek 2 TA3
TA2 0.47Q 25W & ] com p X4
XT2
o XT3 32
" O6uin (-12B/ -24B*) ¢—  GNDA 1 w GNDA | 1
TA3 0.47Q 25W Mepekntovatens “PyyHoit/Astomar” | (Auto ) DI.8 | 2 39 DI.8 |2
CurHan “Brelwnsist aBapus” |( E.Error ) DI.7 | 3 3 DL7 |3
. . CurHan “BHewHee ynpasnenue” | (E.Run) DI.6 | 4 = Dl.6 |4
1 2 3 [atunk oxpaHHou curHanusaumm | (Alarm) DI5 | 5 3% DI5 |5
O O ’] [atyunk “ABapuiiHbIn yp(jBeHb (dAV)DI4 | 6 35 D4 |6
L1 L2 L3 Oatunk “’Cyxoi’ xon” (dS)DI3 |7 34 DI3 |7
[atuuk “HuxHUI ypoBeHb” (dL)DI2| 8 3 DI.2 |8
[atunk “BepxHuit ypoBeHb” (dH) DIL1] 9 32 DI1 |9
O6uwi (-12B/-24B*) 4—  GNDA |10 = GNDA |10
@@@ Mutanve aHanor. aatuunka (+12B/+24B*, 0.1A) [ +12VA (+24VA*) | 11 m +12VA |11
CurHan ¢ aHasnoroBoro AaTunka _— P 5 4P
4..20(0...20) MA  Fu3 12 12
0.5A X
< < < 3
A2 R DI O
g8 g8 g8
a8 a8 a8
C6poc asapuu YII 8 e 8 e 8 e
OBt ¢33 853 <sg
A1l
3anyck feuratens = || X || X
1 2 3 [T T T T T 111
7\ e
et 50 oY Bt V0 X B SR e
gIg|efe(e|e|2|Z (2] X5
9(8|7]6]|5[4]3]2]1
o|>(=
X4 N 10| 11| 12| 13| 14| 15| 16| 17| 18
1]12]3
ww —|oy|en| = oyfeof = [eyfen
P4 IS 1 I IZININANA
X117 s X2 |X|¥|e|X|x|¥[x|=]x
1[2]3[4]5[6]7][8]9

* [1ns ncnonHeHuii MK3 ¢ HanpsikeHueM NuTaHusi AaTYMKOB YPOBHS =24B (yka3biBaeTcsi Ha MapKMpOBOYHO Tabrmyuke yCTporcTBa).

*%* Mpu ncnonb3oBaHun TpaHcgopmaTtopos Toka Tuna T03-120A peanctopbl R1 - R3 He ycTaHaBnmBatoTCs.
Mpu ncnonb3oBaHWM TPaHCOPMATOPOB TOKa C YHUPULMPOBaAHHbLIM TOKOBbLIM BbIXx040M S5A HoMuHarn peanctopoB R1-R3: 0.47Q 25W.

B cBA3M ¢ Tem, 4TO yCTPOMCTBO ynpasneHus u 3awmTel MK3 nutaetca ot cetu ¢ HanpsixeHnem ~220 B, obasatenbHO noaknoveHne
nposoga HenTpanu (knemma N).

O6wumn npoBog GNDA coeauHeH c knemmown Hentpanu N.

KoHTakTbl curHanbHbix pene K2 ... K4 pekomeHayeTcs 3almnTuTb NPeaoXpaHUTeNnsiMm HOM1MHanom 4o 2 A.

MpoBog koHTpons conpotusnexus msonaunn(MRA) k BbixogHon knemme “U” YT He nogkntodaeTcs n3-3a BO3MOXHOMO FIOXHOMO
cpabatbiBaHus aBapum YT “TMoBpexaeHne CunoBbIX Koyen”.
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MopgknoyeHne OQUHOYHbIX ANCKPETHbIX

DATYNKOB YPOBHS

XT3 Al
Hardmk Natunk
HWXHEro « M
Voo ?xoro Xon\a DI.4 (dAV )]s
€ >, DI.3 (dS) |7
{ ) DI.2 (dL) |8
€ . D1 (dH) [o
Hatumk GNDA 10
v BEPXHEro ;
YPOBHSA
O6wwui nposog GNDA coeauHeH
¢ knemmon Hentpanu N.
MogknroyeHne KM
XT3 Al
DIl.4 (dAV )| 6
OKM, ncnonHexnne V DI3 (( ds )) 7
BepxHas DI.2 ( dL ) 8
yCTaBKa
- DI.1 (dH) |9
o6 GNDA 10
HwxHas
yCcTaBKka
MopknioveHne
nonsiaBKOBOIo BbIKn4aTend XT3 Al
Unu pene gaBrneHuns
DI.4 (dAV )]s
N DI.3 (dS) [7
| DI.2 (dL) |8
_/ L—-DL1(dH) 9
GNDA 10

Ecnn y nonnaeka(pene aaenexust) H.O. KOHTaKT, 3aMblKalOLMIACA NpY LOCTUKEHUM

YPOBHSA(MNW AaBreHus) - PyHKUmMsA cTaHumun: "Hanue”.
Ecnny nonnaska H.3. koHTaKT - pyHKUMA: " peHax”.

MopakniovyeHne [aT4MKOB NPU rPYNNOBOM pexume padboThbl
(Ha npMmMepe paTyMKa BEPXHEro ypoBHs)

— VD1 Al
<4 ) kj DI.1 (dH) |9
Jatuvmk GNDA 10
BEepxXHero
YPOBHSA
VD2 A2
'“_kj DI1 (dH) |9
GNDA |10
[ ]
[ ]
[ ]
VDn An
——kj DI1 (dH) |9
+~1 GNDA [0

v

O6wwmi npoBoa GNDA coeauHeH

¢ knemmown Hentpanu N.
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Mpy nNoAKMioYeHUN [aTyMKOB
YPOBHSI YTOYHUTE WX COCTOSIHME
KOHTaKTOB (H.0. UIN H.3.) U YKaXuTe
UX TUM B YCTAHOBOYHOM MeHo MK3:

[Hacmpoliika exodoe 1-8] -->
[Tun koHMakmoe exodos].

Hanpumep, tvn koHTaktoB OKM
UCMonHeHuss V: HWKHUA - H.3.,
BEPXHWN - H.0.

B n. 2.9 npuBeaeHbl cBegeHns o
CyLlecTByOLMX ncrnonHeHnsx SKM.
YCTaHOBUTE HYXHbINA TUM KOHTaKTOB
HWKHEro W BEpXHEro [OaBneHus
cornacHo pgaHHbiM M3 n.2.9, B
NPOTUBHOM Clly4ae BO3MOXHO
cpabaTteiBaHue aBapuu Er.10
“HenpaBunbHoe cpabaTbiBaHue
[aT4YMKOB YPOBHS”.

Pexum paboTbi-“ABTOMaTU4YECKUA
nopa.y.”.

Vcnonb3yetcst nonnaBok unu pene
JaBrneHnss ¢ OOHUM 3aMblKatoLnm
(v pasmbiKatoLLMM) KOHTaKTOM,
NOAKMOYEHHbIN MNapanfenbHo K
Bxogam DI.1nDI.2.

B ycTaHOBOYHOM MeHH
[Hacmpolika exodoe 1-8] --> [Tun
KOHmMakmoe exodoe] ansi BXoOoB
DI.1 n DI.2 Heo6x0aMMO yCTaHOBUTb
OOVHAKOBbIN TUM KOHTAKTOB (H.O.
WM H.3.).

Mpy nogknyYeHnn ogHoro gartvvka

YPOBHSA K HECKONbKMM YCTPOMCTBaM B
YCTAHOBOYHOM MEHIO KaxpAporo
KOHTponnepa 3agante oavH U TOT Xe
TWMN KOHTaKTOB AaTynKa (H.O0. UMM H.3.):

[Hacmpolika exodoe 1-8] -->
[Tun koHmakmoe exodoe].

Owonbl VD1...VDn - nwbbie

BbINPAMUTENbHbIE, pacCYUTaHHble Ha
HanpsbkeHne He meHee 30B u Tok He
mMeHee 50 MA, Hanpuwmep,
(KO522).

1N4148

HanpspkeHne nuTaHus Lenen aaTtynkos

12B(24B) HecTabunuampoBaHHoE.



MoakntoyeHne aHanoroBbIX AaTYNKOB AaBHeHMﬂ(ypOBHH)

Hatynk XT3
[aBneHust (ypoBHs1) A A1 Bo3amoxkHa ABYX- UM TPEXnNpoBogHas
GNDA 101-p CcXema NoAKIoYeHUs faTumka.

+12VA PPy IRV S G MutaHne patumnka 12B(24B)
e HecTabunManpoBaHHOE M OrpaHUYeHo
dP 12 ceeren) tokom ~100 MA. TuHust dP 3awmieHa
npegoxpaHutenem FU3 HomuHanom

00 0.5A (HaxoguTcsa BHYTpU kopryca).

GNDA
MopkntoyeHne GSM-mopema
GSM-mogem XT4 A1
QF2 AHTBigsz OB GNDR 3
A(L1 )<—E— BN B(Data-) B(-)
+Unut
N 12...24B U G A(Data+) A(+)
MNopkntoyeHune pgaTymka TemnepaTypbl
e o™ < HSIHO topucrowias <
t‘c 1MA t‘c 1MA
-------- _E T1.1 3 e Rw T1.1 3
R T1.2 |2 RON—Be | T12 |2
R
T1.3 1> ¥ > T1.3 [1[p» ¥
2-x NnpoBoAHas cxema GNDA 3-x NpoBoAHas cxema GNDA
XT6 V A1 Bce npoBoaa [OMKHbI GbiTb XT6 V A1

3ameHa npegoxpaHuTenemn

Ons  3awutbl
ynpaBneHua pasuratenem K1

BHYTpeHHux uenen MK3 un KoHTakToB pene
BHyTpu kopnyca MK3 HaxogsTtca
npepoxpanHuTenu: Aea Ha Tok 0.5A (nutanrne MK3 1 3awmTa curHana dP) u
oauH Ha Tok 3.15A (KoHTakTbl pene BknoyeHus asuratens K1).

Ona wnx npoBepkn wnu 3aMeHbl

cneaytolme encTBUA:

CHMMUTE BCe pa3beMHble KleMMHble 6roku n aemoHTupyete MK3

cABepubl Wkada ynpaeneHus.

OTtkpyTuTe 4 camopesa, kpensiime
NLIEBYIO NaHerb K KOPMycy U, HaXXMmasi Ha
BEPXHUI N HWKHUIA PSS KNEMM, BblgaBuTe
13 Kopnyca nakeT nnaT BMecTe C NMLEeBOM
naHenbHo.

MpepoxpaHutens

MpeapoxpaHutens 0.5 A

OONHaKOBOW ANNHbBI U CEYEHUS.

BN 12B,5B,338B

—>
A(L1) —>
B (L2)
C(L3)
K1.1
K1.2
K1.3
MRA
XT1

FuU1
0.5A

HEeoO0XoANUMO BbIMOMHUTbL

FU2
3.15A

K1

Pene ynpaeneHus
KoHmakmopom, 2508, 3 A

Llenb KOHTPOS CONPOTUBNEHMS
u30NALMM ABUraTens

=IN|W|~ |30

XT3
GNDA
+12VA

dP

> O6wwin (-12B 1 -24B%)

MuTanne aHanor. aatyuka (+12B/+24B*, 0.1A)

1
12

CurHan ¢ aHanorosoro Jatynka
0.5Amax 4+20(0..20) mA

Mposepbre npepoxpanutens QF3,
YCTaAHOBIEHHbI Ha BepxHew nnate
naketa. [pu ero HeucnpaBHOCTHU
3ameHunTe ero npepoxpaHutenem 0.5A
13 npunaraemoro komnnekta 3AT.

Mpepoxpanutens 0.5 A

CHUMUTE HWXKHIOK NnaTy u npoBepsTe npegoxpanHuteny QF 1 n QF2.

[pn HencnpaBHOCTM 3aMeHuTe ux npegoxpaHutenammn 0.5A nnmn 3.15A n3
npuvnaraemoro komnnekta 3UIN. HomuHan npegoxpaHuTenen ykasaH Ha
nnate psgoMm C Aepxxatenem.

BcTaBbTe nnaTy B MakeT M MOMeCTMTe MNakeT nnaTt obpaTHO B Koprnyc.
BepxHasi nnata nakeTa [JofbkHa nonacTb B GOKOBble Harnpasnsiolime
kopnyca.
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NPUNOXEHMUE A HencnpaBHoOCTU U MeTOAbl UX YCTPaHEHUSA

Tabnuua 5

Kop

ABapus

Ha MHOUKaTope HU4Yero He
0To6pa>|<aeTc;|, CcurHarnbHble

MpuunHa

He NocCTynaeT nuTaHune.

YcTtpaHeHue

MpoBepbTe HanMuve HanpsKeHW Ha nuTalwmx dasax
OTHOCUTENbHO NpoBoaa HewnTpanu N.

ceeToaunoabl pexxumos  He | Cropen ceTeBon NpefoxpaHuTerb. 3ameHuTe npegoxpaHuTens BHyTpy kopryca MK3.
3aCBeYEHbI. o
HeuncnpaBHoCTb ycTponcTBa. BosspaTtute MK3 ans pemoHTa.
Er.00 HenpasunbHele | BHeLWHWe nomexy. BoccTaHoBUTE HacTpOWKK, MPU YacTOM MOSBIIEHUN
naHHble B M3Y HewucnpaeHOCTL yCTpoiicTEa. Bo3Bpatute MK3 ans pemoHTa.
HeynosneTtBopuTenbHOE Ka4yecTBO NuTa-
HenpaBunbHoe toLen CeTn nnm owmbka NOAKIIOYEHNS. MNpoBepbTe Hanuune HanpskeHU Ha nuTarLmx dasax
OTHOCUTENbHO NpoBoAa HenTpanu N.
YepegoBaHue -
Er.01 Mna cf‘T o | HANPXEHYE OAHOM MN HECKOMbKIX (a3 | VameHnTe MOPAAOK HepeaoBa s Bhas.
Y MeHbLue 50B.
das
HeucnpaBHoCTb ycTponcTBa. Bosspatute MK3 ansi pemoHTa.
MoBblweHne HeynoBneTtBopuTENbHOE KAYECTBO MpoBepbTe BENMYMHY HaMpPsHXKEHWN Ha nUTaloWwmnx gasax
Er.02 HanpsKeHnst erITaIOlJ.leVI ceTn. OTHOCUTENbHO NpoBo4a HeVITpaﬂM N.
Er.03 Tonwkerine Henpasuneas yCcTaHoBKa 3HaueHuil OTKOpPEKTUPYNTE  3Ha4YeHWs MnapameTpoB 3aluUTbl B
r. HanpsHKeHus
p! MVIHI/IMaJ'Ibe)FO N MakcumanbHOro YCTaHOBOUHOM MeHIO MK3.
HanpsHKeHWN.
Er04 Mepekoc a3 p
: no HanpspkeHuto | HencnpaBHOCTb M3MepUTENbHOW Lenu. Bosspatute MK3 ans pemoHTa.
MoBbIWEHME Harpy3Kku BCreacTBMe Henc- o
NPABHOCTI ABUIaTENs (MCMIOMHUTEITLHOTO MpoBepbTe NOTpebnsembIn ABUratenem ToK U COCTOSIHVE
p A MCMOMHUTENBHOTO MEXaHu3Ma.
MexaHu3ma).
MoBbIlEHNE HenpaBsunbHas ycTaHOBKa 3Ha4YeHWUi OTKOppeKTUpynTEe 3HaveHue napameTpa “MakcumanbHbIn
Er.05 Toka MaKcuMMmarbHOro Toka. TOK” B yCTAHOBOYHOM MeHto MK3.
HeucnpaBHoCTb AaTyuka ToKa unu owmnbka | MposepbTe MOAKMNIOYEHWE W 3aMeHUTe HeucrnpasHbIN
NOAKIOYEHUS. Aatyuk.
HewncnpaBHOCTb N3MepUTENbHOM Lenu. BosepaTtute MK3 ansi pemoHTa.
[MoHWxXeHne Harpy3ku BCNeacTBme Heuc- MpoBepbTe NOTPebnAemMbIn ABUraTenem TOoK U COCTOSIHVE
npaBHOCTW ABuratens (UICNOMHUTENbHOTO | UCMOMHUTENbHOIO MexaHuama.
MexanggMa) unn “cyxoﬁ” XxoAa. MpoBepbTe YpOBeHb BOAbl B EMKOCTU UIN CKBaXXNHE.
HenpaBunbHasi ycTaHOBKA 3Ha4YeHUN OTKOppeKTUpynTEe 3HaveHve napameTtpa “MuHUManbHbIN
MUWUHMMAaIbLHOrO TOKa. TOK” B yCTAaHOBOYHOM MeHto MK3.
Er.06 [MoHwxeHne
ToKa HeucnpaBHoCTb AaTyuka Toka unu owmnbka | MposepbTe MOAKMIOYEHWE W 3aMeHUTe HeucrnpasHbIN
NOAKMNIYEHNS. Aat4uk.
HeucnpaBHocTb (owunbka) ycTponcTea MpoBepbre cocTtosHmne YT (KoHTakTOpa) M ero uenb
NnaBHOro Mycka Uy KoOHTakTopa. ynpasnenusi. 3amenute YT (KOHTaKTOP) Npw ero oTkase.
HewncnpaBHOCTb N3MepUuTenbHOM Lenu. Bosspatute MK3 ans pemoHTa.
M3meHeHune Harpy3ku Ha ogHow 13 da3s o
MpoBepbTe NOTPebnNseMbIn ABUraTeNIeM TOK.
BCreacTBME HEUCMPABHOCTY ABUraTens.
HewucnpaBHOCTb OQHOMO U3 [aTYMKOB TOKa | MpoBepbTe MOAKMOYEHNEe U 3aMEHUTE HEeWCrpaBHbIii
Mepekoc a3 Unu ownbka NoAKMIYEHMS. AaTyuk.
Er.07 no 20|<y ®
HewncnpaBHOCTb n3MepuTenbHOW Lienu
EMCnpasHoc SMEpUTENLHOM Lie Bosspatute MK3 ansi pemoHTa.
OOHOrO 13 4aTYNKOB TOKa.
YcTaHOBMNEHO CrMLLKOM HU3Koe 3HaveHne | OTKOppekTMpyiTe 3HaveHne napametpa “lNepekoc das no
nepekoca ¢as no Toky. TOKY” B yCTaHOBOYHOM MeHto MK3.
HepocTaTouHbIN ypoBEHb BOAbI B eMKOCTU | [loxanTecb HEOOX0AMMOro YpOBHS BOAbI B €MKOCTU UMK
UINN CKBaXMHE. CKBaXUHe.
HenpaBunbHoe nofknioyeHne unmn otkas MpoBepbTe MOAKMOYEHNE U 3aMEHWUTE HEMUCTPaBHbIN
Er.08 «Cyxol» xof Aartyuka. AaTyunk.
MepeknioynTe curHan Ha ApYron AUCKPETHbIN BXOA, ecnu
H BbIMOJSIHEHME peMOHTa 3aTpyaHUTEenbHO wnu Hegonyctumo
EMCNPaBHOCTL BXOAA AATHMKA. oCTaHaBnMBaTh paboTy 0GopyA0BaHMSI.
Wnu Bo3epatute MK3 ans pemoHTa.
Mopknio4eHHoe K AaHHOMY Bxg,qy YCTpaHUTe aBapuio BHELLHETO YCTPONCTBRA.
CTPOWCTBO BblAano curHan ob aBapuu.
CpabaTtbiBaHue yerp A p
Er.09 | exopna BHewHel | HenpasunbHoe noaknioueHme. MpoBepLTe NPaBUIbHOCTE NOAKITIOUEHUS.
aBapun
HewncnpaBHOCTb Lienu AaHHOro BXxoaa. BosspaTtute MK3 ans pemoHTa.
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MpopomxeHve Tabnuupl 5

Kon ABapus MpuunHa YcTtpaHeHune
HenpaBunbHas ycTaHOBKa TUMNa KOHTaKTOB .
ATUMKA(-OB) YPOBHS B YCTAHOBOMHOM OTKOPpPEKTUpPYNTEe 3Ha4yeHWe [aHHOro napameTpa B
A yp Y yCTaHOBOYHOM MeHi0 MK3.
HenpaBunbHoe |MEHIO.
Er.10 cpabaTbiBaH1e | HenpapunbHOe NOAKMIOYEHINE AATUMKOB. | POBEPLTE MPABUIBHOCTb MOAKMIOYEHMS.
,qs;::gos Mepekniounte curHam Ha [OpYrol OWUCKPETHbIM BXOA, €Cnu
Y HeVICI'IpaBHOCTb Lieny 04HOro 13 BXOAOB cB)(I;II'IaOJ'IaHeHl/Iea p‘e)gnggTaog(a);py%H:Teano nnn Hegonyctumo
-TaHaBnMMBaTb Ty yAOBaHUA.
AaT4NKOB yPOBHS. Wnu Bo3spatute MK3 ans pemoHTa.
Cpa6otan YCTaHOBMNEHO HU3KOoe 3HaYeHNe BpeMEHU OTKOppeKTVpyNTe 3HaYeHue BpemeHu cpabaTtbiBaHus B
_ cpabarbiBaHuS. yCTaHOBOYHOM MeHio MK3.
Er11 Tavimep
r.
NPOAOIMKUTENb- | O1kas gaTuMka(oB) yPOBHS MNK owmnbka ux | MposepsTe pPabOTOCMOCOBHOCTL [aTYMKOB YPOBHS W
HOCTW paboTbl NOOKMIOYEHMS. NPaBUITbHOCTb UX MOAKIIOYEHNS.
Brnokuposka npu Bpemsa u Homep owwnbku, NoO KOTOPOM npousoLuna
Er12 Cwm. aBapum 05, 06, 07, 08, 20 6rOKMPOBKa, MOXHO MOCMOTPETb B XKypHarne asapuii
YacTbIX aBapuax p ) p yp pun.
BHyTpeHHss HencnpaBHOCTb YCTPOMCTBa
BHyTpeHHAs
Er.13 asapus MK3 (HeT cBA3N C U3MEpUTENbHLIM Bosspatute MK3 ansi pemoHTa.
p npoueccopom).
Er14 E&e:qb:gf;me HeTouHoe yka3aHue 3HaveHust konuyecTBa | OTKOPPEKTUPYITE KONMYECTBO 3anyCcKOB B Yac B
MYCKOB B Yac 3anycKoB B 4ac. ycTaHOBO4YHOM MeHio MK3.
o HenpasunbHas ycraHoBka Tuna gatuukos | OTKOPPEKTUPYITE  3HaYeHMe [aHHOTO napameTpa B
TKa3 YPOBHS yCTaHOBOYHOM MeHio MK3.
aHanorosoro )
Er.15 naryuka HenpaBunbHoOe nogkntoyeHme nnm otkas lMpoBepbTe MNOAKNIOYEHVME W 3aMEHUTe HeucrnpasHbIV
naBreHus narduka. AaT4quK.
(ypoBHs) H
encnpaBHOCTb BXoAda gaTyuka. BosspaTtute MK3 ans pemoHTa.
YcTaHOBNEHO HeoCTaTOuHOE BpeMms OTKOpPpEKTUPYWTE BPEMS TalimMayTa B yCTAHOBOYHOM
. TalmayTa coeguHeHus. MeHo MK3.
TavmayT
Er.16 coeanHeHns MoBpexaeHune NMMHUKN CBA3M. MpoBepLTe NUHUIO CBA3U U YCTPaHWUTE HEUCMPABHOCTD.
clK OTtkas moayns cBa3m B MK3 BosspaTtute MK3 ansi pemoHTa.
YCTaHOBNIEHO HE[OCTATO4YHOE BPEMS OTKOppeKTUpyWTe BpeMs TanmayTa B yCTaHOBOYHOM
TanmayTa. meHio MK3.
MOBPEXAGHNE NMHUM CBA3M. MpoBepbTEe NUHWIO CBSA3W C MOAEMOM U YCTpaHuTe
HeucnpaBHOCTb.
Oraa GSM-wopews. Savtenre Mogen npn HevoNpaBLOGTH
Er17 Tanmayt SMS- il p p . §
ynpaeneHus HenocTynHa ceTb GSM. MpoBepsTe COCTOSHME CETY, UCMONb3ys ntoboii TenedoH
COTOBOW CBSI3W.
B ) Hactpointe ogHo n3 pene K2 ... K4 Ha kpaTkoBpemeHHoe
3aBucaHue” GSM-mozema. BbIKMIOYEHME MUTaHWa Unu cbpoc Moaema npu TaiimayTe. Cum.
n.2.11, n.2.5.6“YoaneHHoe ynpaeneHve komaHgamm na SMS.
OTkas moayns ces3un B MK3 Bosspatute MK3 ans pemoHTa.
Er18 He 3agaHbl Bxoap! B ycTaHoBOYHOM MeHIO 3apaiiTe HeobxodvMmble BXOAbl
r. AATHMKOB YPOBHA DI.X ans BepxHero(dH) 1 HkHero(dL) AaT4MKOB YPOBHSI.
dLundH
Coaboran HenpaBunbHoe noaknoYeHne nnm otkas MpoBepbTe MNOAKIOYEHWE W 3aMEHUTE HEWCNPaBHbI
P Aartyuka BepxHero ypoBHs (dH). AaTynK.
Er.19 | Aarim
aBaPV”’“:jOAr\(; HenpaBunbHas ycTaHoBKa TUNa KoHTakta | B YCTaHOBOYHOM MeHio 3ajalite Heobxogumbid Twn
OBHS ,
yp [iaTuMKa aBAPMIIHOTO YPOBHS. KOHTaKTa fatuuka (H.0. UM H.3.).
MospexaeHue 0BMOTKM(-0K) ABUraTens OTkntounte cunoson kabenb anekTpoasuratens or
UMM COBAUHUTENBHOTO Kabens. KOHTaKTOpa 1 MeraoMmMeTpOoM NPO3BOHNTE OOMOTKM.
3amblkaHne Bosspatute MK3 gns pemoHTa.
Er.20 (yTeuka) Ha OTKNYMTE B YCTAHOBOYHOM MEHI0 [aHHYH 3aliuTy U
Kopnyc OTkas namepuTenbHoii Lenu MK3. BPEMEHHO MpoAokMTe paboTy, ecnu BbINOMHEHWe
peMOHTa 3aTpyAHUTENbHO WNU HeaonycTUMO
ocTaHaBnuBaTb paboty o60opyaoBaHus.
OTka3 4yacos
Er.21 peanbHoro OTKas KBapLEeBOro pesoHaTtopa. Bosspatute MK3 a51st peMoHTa.
Bpemeru (RTC)
[MoHWXeHne akTMBHOM MOLLHOCTK MpoBepbTe noTpebnsembli ABUratenemMm TOK, aKTUBHYHO
n BCMeACTBME HEUCMPABHOCTMN ABUraTens MOLLIHOCTb 1 COCTOSIHUE UCTIONHUTENBHOTO MEXaHn3ma.
chzgc)gi::?ama (MCI'IOJ'IHMTeJ'IbHOFO MexanggMa) unn I'Iposepre YpOBeHb BOAbl B EMKOCTU U CKBaXXNHE.
Er.22 MOLLIHOCTH cyxoi” xoq.
cos(®) HenpaBunbHas ycTaHOBKa 3HaYeHWiA OTKOppeKkTUpyiiTe  3HauyeHue koaddulumeHTa B

KoadpdumumneHTa.

YCTaHOBOYHOM MeHi0 MK3.

70



MpopomxeHve Tabnuupl 5

Kon ABapus MpuunHa

HenpaBManaﬂ YCTaHOBKa Tuna gat4ynka

Bbicokasi TemnepaTtypa obbekTa
Er.23 | MNeperpes

HeucnpasHocTs | HencnpasHocTb AaTunka Temnepatypb
Er.24 aaTumka UnW COeAVNHUTENbHOTO kabensi.

Temneparypsl

kabens.

HewucnpasHocTb aHanorosoro sxoga MK3

YcTpaHeHue

OTKOppPEKTMpPYNTe 3HayeHue [aHHbIX MNapaMeTpoB B
UMK TemnepaTypbl B yCTAHOBOYHOM MEHI0. | YCTaHOBOYHOM MeHto MK3.

MposepbTe I'IOTpeGJ'IﬂeMbIVI asuratenemMm TOK, akKTUBHYH
MOLLHOCTb U COCTOAHUE UCMNOJTHNTESIbHOIo MexaHu3ama.

MpoBepbTe 1 3aMeHNTE HeWUCTPaBHbIA 4aTYMK TeMnepaTypbi.
MpoBepsTe M yCTpaHUTE HEUCMPABHOCTW COEAUHUTENBHOro

MogkntounTe K BXOQY 3TanOHHbIA Pe3ncTop WUMn pesncTop c
N3BECTHbIM COMPOTUBIIEHNEM.

Bosepatute MK3 ansa pemoHTa, ecnu BbIBOOUMOE 3Ha4YeHue
CUNbHO OTNMYaeTCH OT 3TanoHa.

[Janee Ha npumMepax paccMaTpuBatoTcs CUTyaumn, Hanbornee YacTo BO3HUKAOLLME Y Morib3oBaTernen.

a) lMocsie nodayu numaHusi Ha uHoukamope MK3 Hu4e2o He omob6pasaemcsi, cugHaslbHble c8emoou00bi PEXXUMO8

He 3acee4YeHnbl.

HanbGonee BeposiTHas npuynHa - OTCYTCTBME MUTAOLErO
HanpshkeHus Ha knemmax MK3. B ¢Bs13u ¢ TeM, YTO YCTPONCTBO YNpaBeHus u
3awmtbl MK3 nutaetcst oT cetn ¢ HanpsbkeHnem ~220 B, ob6s3aTenbHO
noaknoveHne nposoga Hentpanu (knemma N, pasbem XT1.8).

Mogkntounte wynsl BonstMeTpa K knemmam nutanna N n A(L1) MK3.
HanpsikeHne Ha aTux Knemmax JOrmKHO ObITk He MeHee 180 B.

Ecnn HanpsikeHue ecTb, M OHO B [OMNycke, MpPOBepbTe CETEBON
npefoxpaHuTenb, HaxOASAWMNACA Ha CUIIOBOW nnate BHYTPW Kopnyca
npubopa. Kak 3ameHUTb ceTeBOW npenoxpaHuTenb - cM. N. 3.2 “Cxembl
NOAKMIOYEHNSA A4aTYNKOB 1 UCMOMHUTENBHBIX MEXaHN3MOB”.

Ecnun npegoxpaHutens ncnpaseH - NoOBPeXAeHa BHYTPEHHAS cxema
ycTporicTBa. Heobxoaum pemoHT Ha MpeanpusaTUM-M3roToBUTENEe unn B
CEPBUCHOM LIEHTPE.

6) Er.01 HenpaeunbHoe yepedogaHue unu omcymcmeue ¢has .

Haxumasn kHonku [BNEBO], [BMPABO] nepenaute Ha 3kpaH <2.
MapameTpbI> 1 y6eamTech B HaNUUUm NUTaKOLLMX HAMPSHKEHWIN BCex dhas.

Ecnu HanpshkeHve kakoW-nnbo ¢asbl OTCYTCTBYET WU He
COOTBETCTBYET MOKa3aHWsIM BHELLUHEro Mn3MepuTernbHOro npubopa, TO
HeobxoouM PEMOHT Ha npeanpuaTUM-U3roToOBUTENE UMM B CEPBUCHOM
LeHTpe .

Ecnu Bce HanpshxeHus B NOpsiake, MU3MEHWUTe NopsaoK YepeaoBaHus
¢da3Ha BBOOHOM ABTOMATE.

226.1
226.4 %
u 226.6

Mepekoc | 0.5B Vv

CHumunTe HanpskeHue ¢ BBOLHOro aBTOMaTUYECKOro BbIKMtovaTens u noMeHsieTe Mectamum nposoga gas

B(L2) 1 C(L3).

8) Er. 02, 03, 04 NMoebiweHuUe, MOHWXEHUE HanpsKeHUs1, MepeKkoc (a3 rno HanpsKeHUro .

Haxumasn kHonku [BNEBO], [BMPABO] nepengute Ha 3kpaH <2.
MapameTpbI> 1 y6eamTech B HANUYUM NUTAKOLLMX HAMPSHKEHWIN BCeX has.

Ecnn HanpskeHve kakon-nmbo asbl OTCYTCTBYET WNU He
COOTBETCTBYET MOKa3aHWsIM BHELLUHEro u3meputernbHoro npubopa, TO
HeobxoouM PEMOHT Ha npeanpuaTUM-U3roToBUTENE UMM B CEPBUCHOM
LeHTpe .

MpoBepbTe KOPPEKTHOCTb 3aJaHHOro JAuanasoHa 3awuT Mo
HanpspKeHWI0 (MUHMMarnbHOE M MaKkCcUMarnbHOE) U 3Ha4YeHue nepekoca das.
3aBoackue HacTponku: 180...250 B, nepekoc 25 B.

Ecnv 3HayeHWs HanpsikeHUn He BXOAAT B 3TOT AManasoH,
HeobX04MMO OTKOPPEKTUPOBATL 3TV NapaMeTpbl B yCTAHOBOYHOM MEHHO.
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2.MapameTpbl

=
250.0
226.1 A
2263
22,,6-4 226.6 UB
[
IS

Mepekoc | 0.5B \
180.0 h
CpeaHee 3HaueHue [nana3soH 3awmThl

HanpshkeHue nepekoca a3
no 3-m asam o HanNPsHKEHNIo

No HanpsXXeHno



Ecnu HanpspkeHVs B 3a4aHHOM Avana3oHe M Nepekoc MO HanpsKeHWo He NpeBbIlLaeT 3a4aHHOr0  3HaYeHus, B
PYYHOM pexuMe 3anycTuTe aneKkTpoaBuraternb, U Ha 9TOM 3KpaHe NMPOKOHTPONUPYNTE U3MeHeHue HanpskeHuin. MNpu
nnoxov unu cnabow NMHUM BO3MOXHA NpocaKka HanpsKeHUs Ha OOHOM UMM HEeCKOMbKMX dpasax npwu 3anycke u pabote
MOLLIHOW HarpysKu.
Ecnu nocne 3anycka asuraTerns s3Ha4eHus MakcumarbHoe Hanpskerue, B 230,0 ... 270,0
HanMpsPKeHWA BbIXOOAT 3a [Auanas3oH 3aLuuT, MuHmanbHoe HanpsixeHve, B 160,0 ... 220,0
OTKOPPEKTUPYITE HEoBXoaMMbIE NapameTpbl B Mepekoc no Hanpsbkermto, B 00...40,0
YCTaHOBOYHOM MEHIO:

MapameTpbl 3aWmUTbI |

[MpokoHTponupoBaTb oTobpaxaemble MK3 3HaYeHWs HaMPSHKEHUI MOXHO Takke nNpuM MNOMOLUM BHELLUHEro
n3mepuTenbHoro npubopa. Ecnmn nokazaHns 3Ha4MTENbHO Pa3nMyaTCcs, BO3SMOXHO BbIMOMHNUTL MX NOACTPONKY. OnvucaHne
Takoro pexuma cM. B n. 2.13.3 “Kanmbposka curHanos”.

2) Er. 05, 06, 07 lMoebiweHuUe, MOHUXKeHUE MOKa, NepeKoc ¢ha3 o mMoky .

. MH 04 anp 23:14
Haxumasa kHorku [BJIEBO], [BIMNPABO] neperigute Ha akpaH <2. PETRAN .

MapameTpbl> .

2.MNMapameTpbl

=
lMpoBepbTE KOPPEKTHOCTb 3adaHHOro Auana3oHa 3awuT Mo TOKy 25.0
(MMHUMATBbHBIA U MaKCMMarbHbINA TOKW) U 3HaYeH1e nepekoca das. 2 A
Ecnu 3HauYeHsi TOKOB He 3afjaHbl, OTKOPPEKTUPYITE 3TU MapaMeTpbl B 22 . 4 226 LA
YyCTaHOBOYHOM MEHIO Ui BOCMoNb3yinTeck MacTepom GbICTPO HACTPOMKM. Mepexoc | 7.5% v
Tawke B YCTaHOBOYHOM MEHIO MPOBEpPLTE MPaBMIbHOCTL Bblbopa TUna / 18-5‘\\ a
patymkoB Toka (cM. n.2.9.3) u ux AmanasoH. lpu HeBepHOM BbIOOpe / \
nokasaHus Toka 6yayT 3HaUMTENbHO NCKaXKEHbI. CpenHuii Tok 3HaueHne [vanasoH
B pyyHOoM pexume 3anycTuTe 3NeKTpoABUraTenb MU no 3-m hasam nepekoca 3aWmTLI
MPOKOHTPONUPYiiTe OTOGpaXKaeMble 3HaYEeHUs TOKOB. a3 o Toky 1o Toky
Ecnn nocne 3anycka pasuratensi u o ero
Bbix0Aa Ha pabounii pexum 3Ha4YeHUs TOKOB MakcumankHbIi Tok, A 0,5...1000,0
BbIXOOAT 3a OManasoH 3aluT, OTKOPPEeKTUpyinTe MapameTpbl 3aWKUTbI [  MuHUManbHbINA Tok, A 0,0 ... 1000,0
HeobXxoAuMble NapameTpbl B YCTAaHOBOYHOM MEHHO: Mepekoc 1o Toky, % 0,0 ... 40,0

YctaHoBuWTe 3HaveHve napametpa “MakcumanbHbiv Tok” Ha 10...15% Gonblue oTobpakaeMoro cpegHero 3HaveHus, a
3HayeHune napameTpa “MuHumanbHbIn Tok” Ha 10...15% meHbLue.
MoppobHee 0 3awwmTe N0 TOKY -cM. 1. 2.5.6 “Vicnonb3oBaHWe 1 HAacTpoVika 3awmnT*.

[MpokoHTponvpoBaTtk oTobpaxaemble MK3 3HauyeHus Toka MOXHO Takke Npy MOMOLLU BHELLUHEro M3MepUTENnbHOro
npubopa, HanpuMmep, TOKOBbIX kriewler. Ecnn nokasaHusi 3HaUMTENbHO pPasnMyalTCsl, BO3MOXHO BbIMOMHUTL WX
nogcTponky. OnucaHme Takoro pexuma cum. B n. 2.13.3 “Kannbposka curHanos”.

e) Er. 08 ‘Cyxol’ xo00,
Er. 09 BHewHsis1 asapusi,
Er. 10 HenpasunbHoe cpabambieaHue 0am4yuKoe yPOeBHS,
He ompabambiearomcsi YUKJIbl Hanuea/cnuea.

O1n aBapun, a Takxe pa60\4|/|e UMKIbl HanuBa/cnvea HenocpeacTBeHHO CBA3aHbl C NoJ1y4YeHeM CMrHanoB OT 4aT4YNKOB
YPOBHA UnNu gaBneHud. Ecnn npousowna Takas aBapus, Heobxoanmo y6e,CI,VITbCF| B pa60TOCI'IOCO6HOCTM AONCKPETHOro
BX0Aa, K KOTOPOMY NOAKIMOYEH AAaTYMK UM YCTPONCTBO, Bbl4aBLUEE aBapUinHbIA CUrHanm.

[ &9 1l &b MH04anp23:14 | [ €8 Full b M+ 04 anp 23:14

2.MNMapameTpsl

Mepenoute Ha 9kpaH <2.
MapameTpbl> 1 BbIGEpUTe OKHO C
oTobOpaXkeHNeM COCTOSIHUS ANCKPETHbIX
Bxogos DI.1 ... DI.8. NpoBepbTe, TOT NN
oaTyuMK MK  cUrHam npPUCBOEHbDI
[aHHOMY BXofay.

DI.1 - [JaTunk BepxHero ypoBHs
DI.2 - JaTumK HKHEro ypOBHSI

DI.3 - JaTtuuk ‘cyxoro’ xoaa

DI.4 - laTynk aBapuiHOro ypoBHS

OTKMOYMTE OT KIEMMbl BO3MOXHO Hepaboyero Bxoda MpoBOA AaHHOro aartyvka. [ukTorpamMma Bxoda LorkHa
0TOOpa3nTb pasoMKHyToe cocTosiHne. OTpe3koM NpoBoAA 3aMKHUTE [AaHHbIi Bxog c obwmm npoBogoM (GNDA).
MukTorpamma fomkHa oTobpasnTb 3aMKHYThIV KOHTaKT. Ecnn aToro He NpomsoLwuno, AaHHbIA BXoa NOBpexaeH, TpebyeTcs
PEMOHT Ha NPEeANPUATUN-U3rOTOBUTENE UNN B CEPBUCHOM LIEHTPE.

Ecnu Bxog ucnpaeeH, NnpoBepbTe 3a4aHHbIN B yCTAHOBOYHOM MEHIO TUM KOHTAKTOB (H.0. MK H.3.) aToro Bxoga. Yacto
NMPOUCXOOUT OWWUOKM 3agaHusi TUNa KOHTAKTOB AN 3NIEKTPOKOHTAKTHbIX MaHOMETPOB PasfiMyHbIX WCMOMHEHUA W,
COOTBETCTBEHHO, BO3HMKaeT aBapus 10 “HenpaBunbHoe cpabaTtbiBaHne 4aTYMKOB YPOBHS”. ECIn TUN KOHTaKTa yCTaHOBMEH
NpaBuUbHO, BEPOSTHAs MPUYMHA - HEUCMPABHOCTb AaTymKa Ui COeQUHUTENBHOW NMUHUN.

C HenpaBumnbHbIM 33aJaHWEM TuMa KOHTAKTOM Takke MOXET OblTb CBA3aHO HeEKOppekTHasi paboTa UuKNoB
HanuBea/cnuea, Harnpumep, nepenonHeHe emkocTu. CnegyeT yTOYHUTL COCTOSIHME KOHTaKTa AaTunKa BEpXHEro ypoBHS Npuy
ero cpabaTtbiBaHUN.

Ecnu kakoi-nn6o Bxog DI.x noBpexaeH M HET BO3MOXHOCTU ObICTPO MPOU3BECTU PEMOHT, CUrHam Aatynka MOXHO
NepPEKIYNTb Ha NGO HEMCNONb3YyeMbIN BXOA B yCTAaHOBOYHOM MeHo MK3 1 ncnonbs3oBath ero 40 NiaHOBOro peMoHTa.
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0) Er. 19 3ambikaHue (ymey4ka) Ha Kopnyc

OTn aBapusa MOXeT ObITb Bbi3BaHa Kak MOBPEXAEHMEM LLeNTIOCTHOCTM 0OMOTOK SNeKTPOABUraTens UM COeQUHUTENBHOMO
kabens, Tak n oTkasom nsmeputensHon Lenv MK3 npu HenpaBunbHOM NOAKIMOYEHNM NPOBOAA KOHTPONS.

[na onpegeneHus NpUYuHbI aBapum, OTKIYUTE NUTaHME LKada C yCTaHOBMEHHbIM
MK3 un otcoeguHute npoBog KOHTponsa udonauum ot knemmbl XT1.1 MK3. OroneHHbin
HaKOHEYHWK NPOBOAA U30NMPYNTE.

Moparite nuTaHue Ha wkad, nepeseante MK3 B pydHoi ynpaeneHue. Jliobas aBapus
Npuv NepeKIFYEHUN Ha PyYHOI pexxum copocutcs.

Haxxas kHonky [[TYCK], nonpoby#iTe 3anycTuTb anekTpoasuraterss.

Ecnu nocne HaxaTtus kHonku [IMTYCK] MK3 cHoBa oTobpa3ut aBaputo 19 - noBpexaeHa
n3MmepuTenbHas uenb KoHTpornepa. OCHOBHas NpuYMHa BbIXo4a U3 CTPOS Lieny U3MepeHus
- MOAKITKYEHNE NPOBOAA KOHTPOISA K APYTON BbIXOQHOM KIeMMe KOHTaKTopa.

Fu1 lMocne HenpaBUNBHOTO MNOAKIOYEHNUS
sl ~ 054 0 T uenb A0BOJIbHO ObICTPO OTKa3blBaeT rnocrne
71 Aty Fe=—1- —> T BKIMHOYEHUS KOHTaKTOpA .
6| B(L2) Heobxoaym peMoHT Ha npegnpusTum-
5] cwa) N3roToBUTENE UM B CEPBUCHOM LIEHTPE.

4] ki1 E2 |k Ecnu BbiNONMHEeHWEe pemMoOHTa
3| k2 = ég Pene ynpasnenus 3aTpyAHUTENbHO UMW HEeAOoNyCTUMO
2| k1.3 ‘ KoHmakmopom, 2505, 3 A ocTaHaBnuBatb paboTy obopynoBaHus,
&— 1] MRA | Llene xontpons conporvenerns OTKINYNUTE 3Ty 3alMTy B YCTAHOBOYHOM
T MeHto [MMapamempbl 3awumebi] -->
MRS [KoHmponb 3ambikaHusi Ha Kopnyc] u

BPEMEHHO NPOAOITKMTE paboTy.

Ecnun nocne HaxaTus kHonku [[TYCK] aBuratens 3anyctuncs, Heobxogmmo OTKIUNTb
11213 nuTaHue wWwkada, OTCOeAWHUTb CWUNOBblE MpOBOAA [ABUratensd OT KOHTaKTopa U
MeraoMmMeTpOM NMPOBEPUTL CONPOTUBIIEHNE M30NALMN OOMOTOK .
OuyeHb 4acTo Takasi aBapusi NPOUCXOAMUT Y MOrPYXHbIX HAcOCOB, B OCHOBHOM M3-3a
OTCbIpeBaHUsI NUTaOLLEro Kabensi Unu mecTa coeanHeHus kabensi ¢ NpoBodamMn ABUraTens
— Hacoca.
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NPUNOXEHUE B TunoBble cxeMbl NPUMeHEHUsA

Pexum HanuBa no AWUCKPETHbIM AaT4YUKaM YpPOBHA

[laTt4ymkK aBapuHOro ypoBHs

[aTymk BEpXHero ypoBHs

DI.4 (dAV)

DI.1 (dH)

DI.2 (dL)

DI.3 (dS)

=|N|o|o|o

GNDA

LOatunk
HWXKHEro
YPOBHSI

f Hatunk

“cyxoro” xoaa

BCeX AaT4yuKoB

Pexum HanuBa no 3KM

LOatunk

|

MK3

4= oT Hacoca

aBapuIHOro ypoBHS

Pexwvm pabothbl - “ABTOMaTU4YecKui no 4.y.”.
DyHKUMA - “npamMasi(Hanue)”.
Mcnonb3aytoTcs oAMHOYHbIE aTUNKN YPOBHS C H.0. KOHTAKTOM
npwv OTCYTCTBMM BOAbI.
YCcTaHOBOYHOE MEH!O:
[Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodoe].

Tun KOHTaKTOB BXO40OB

Bxodbi DI.1... DI.4 S

2 3 6 7 8
HOpMasibHO Pa3oMKHYmble e || e || e || e ”)\ || e || —_— |

Mpu wncnomb3oBaHWM [ATYUKOB C  APYrMM  COCTOSIHUEM
KOHTaKTOB, U3BMEHWTE X B 3TOM MEHIO.

Ecnu gatuuk “cyxoro” xoga He npegyCcMOTPEH, OTKITIOUUTE ero
B YyCTaHOBOYHOM MeH: [KoHdurypaumal-->>[[poBepka
parymka ‘cyxoro’ xoaa] - 3HayeHve “He ucnonb3yetcsa”.

Ecnu paTtyvMk ycTaHOBNEH, Hanpumep, B CKBaXUHe,
ycTaHoBuTe 3HadyeHue “[lpoBepsieTrcsa Bcerpa” ans
npenoTBpaLLeHns 3anycka Hacoca “BCyxyro”.

Ecnn Heobxogumo 3agencTBOBaTb AaTyuk
aBapuNHOro YpoBHS, B MeHto [[MapamMeTpbl 3aWmTbI]--
>>[®DYyHKUMA [AaTyuka aBapUUHOro YpoBHA']
Bblibepute u3 cnucka 3HadeHne “OCTaHOB [0 CHATUSA
curHana” unm “OcTaHoB C BblAepXKKOM BpeMeHN”.

3 ypoBeHb

-»

MK3 Mpy ucnonbsoBaHnm IKM pasnuyHbIX mncnon-
6]DI.4 (dAV) HEHWN NpPOBEpPLTE MPaBWUMbHOCTL YCTaHOBKM Tuna
9]DI1 (dH) KOHTaKkToB BXxofoB. Hanpumep, ans KM ncnonHeHus
3 B:'§ (3;) V B ycTaHOBOYHOM MeHio [Hacmpolika exodoe 1-8] --
3 GND(A ) > [Tun koHmakmoe exodoeg] ans Bxogja DI.1(dH)

O6Luit

f [atyuk “cyxoro” xoga

4= ot Hacoca

Pexxum HanuBa no aHaryioroBomy AaT4yuKy AaBrieHus

[laTynk aBapuHOro ypoBHS

ycTaHoBuTb Tun “H.0.”, a ana Bxoga DI.2(dL)
YCTaHOBUTL TWN “H.3.”.

[ns ncknoyeHus noxHoro cpabatbiBaHust koHTakToB AKM npu
BO3MOXHbIX MMAPOyAapax PEKOMEHOYETCSA UCMONb30BaTh TalMepbl
3a4EPKKM BKITKOYEHUS N OTKITHOYEHWS:

[Ba3oebie napamempsi] --> [Talimep 3a0epxKKU 8KJTHOYEHUST],
[Ba3oebie napamempsi] --> [Talimep 3a0ep)KKu OMKIHOYEeHUsl].

YcTaHoBWTE B TaiMepax BPEMs! B CEKYHAaX, B TE4EHME KOTOPOTO
rapaHTUPOBaHHO 3aKOH4YaTCs rnapoyaapbl MpU  BKIKYEHUU WU
OTKIMIYEHMMN HAcoca 1, COOTBETCTBEHHO, konebaHusi cTpenku SKM.

Mpwv ncnonb3oBaHUM aHaNOroBOro Aarvnka AaBneHns
0...20(4...20)MA Heobxo0OMMO B YCTAHOBOYOM MEHIO
3agatb criegytoLme napameTpbl:

Pexwum paboTbl - “ABTOMaTM4YeCKU No A.y.”.

PyHKUMSA - “NpAMan(Hanus)”.
[KoHpueypayusi]-->[Tun Oam4vukoe ypoeHsi] -

O6wmi

ans dS n dAV

~

e

LOatunk
“cyxoro” xoga

MK3 3HayeHune “AHanoroBbIn”.
6]D14 (dAV) [KoHgpuaypayus]-->[Tun cuzHana aHas0208020
7| D13 (dS) damdyuka] - 3HayeHue “0...20 mA” nnn “4...20 mA”. Tun
1] GNDA curHana pJaTtyvMka ykasaH Ha €ero MapKMpOBOYHOM
1] +12VA Tabnuuke.
12| dP

aHanoroBbIN

[KoHgueypayusi]-->[[Juana3oH aHaso208020
dam4uka] - 3HavyeHue MaKcMMarbHOro W3MepPSIEMOro
AaBneHusi(ykasaHo Ha ero MapkupoBOYHOM Tabnmyke).

AaTqvK NaBneHnsi [KoHueypayus]-->[EQuHuya u3mepeHus

4..20 MA

4= oT Hacoca

cuezHana aHano2. dam4ukaj - ycTaHOBUTE 3HAYEeHMuEe -
“6ap”.

[Ba3oeblie napamempsbi]-->[MakcumanbHas
ycmaeka] - ycTaHOBWTE [OaBMeHWe, COOTBETCTBYHLLEe
MakcumanbHOMY YPOBHLO BoAbl(Hanpumep, 1.5 6ap).

[Ba3oebie napamempsbi]-->[MuHumManbHas
ycmaeka] - ycTaHoBWTE [aBneHue, COOTBETCTBYHLLEE
MUHMManbHOMY YPOBHIO Bogbl (Hanpumep, 0.5 6ap).
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Pexxvm HanuBa no rugpocTaTM4ecKkomy AaTYMKy ypoBHs 4...20 MA

rMapoCTaTUYECKUi T Pexwum paboTel - “ABTOMaTU4YeCKUi no A.y.”.
[aTunK YPOBHS —IE dyHKUMSA - “npAMas(Hanue)”.
~ 4..20 MA — M3
= [KoHgpuzypauusi]-->[Tun dam4yukoe ypoeHsi] -
kaberb ¢ 3HayeHne “AHanoroBbIn’.

KanunnspHon Tpybkon

BbicoTa

BbicoTa

1

OT Hacoca

Pexxum gpeHaxa no nonnaBkoBOMY AaT4MKYy YPOBHS

MK3

DI.4 (dAV)
DI.1 (dH)
DI.2 (dL)
GNDA

=lo|o |

O6Lwmit NnpoBoa
BCEX repkoHOB

ABapunHbI
YypPOBEHb

BepxHun
YPOBEHb

[Nonnaeok
C MarHUTOM

[epkoHOBOE
pene

e B | e o o o o o

HwxHun
YPOBEHb

BEPXHEro YPOBHsI

HVDKHETO YPOBHS

[KoHpuaypayusi]-->[Tun cueHana aHas10208020
damuyuka] - 3Ha4yeHue “4...20 MA”.

[KoHgueypayus]-->[[uana3oH aHas10208020
damd4uka] - 3HayeHWe MaKkcuMarbHOW W3MepseMoi
BbICOTbI (yKa3aHo Ha ero MapkMpoBOYHON Tabnmyke).

[KoHgpuzypayusi]-->[EOQuHuya usmepeHusi cuzHana
aHasioz. dam4ukaj - yCTaHOBUTE 3Ha4YeHMe - “M”.

[Ba3oebie napamempsbi]-->[MakcumanbHas
ycmaeka] - yCTaHOBWTE BbICOTY, COOTBETCTBYIOLLYHO
MaKCMMarnbHOMY YPOBHIO BOAbI (Hanpumep, 15.5 m).

[Ba3oebie napamempsi]-->[MuHumanbHasi ycmaskaj
- YCTaHOBMWTE BbICOTY, COOTBETCTBYIOLLYID MWHUMAIb-
HOMY YPOBHI0 BoAbl (Hanpumep, 0.5 m).

Pexum paboTbl - “ABTOMaTUyeckumno ga.y.”.
DyHKUMSA - “obpaTHasA(apeHax)”.

Mcnonb3ytoTcsi repkoHOBbIE pere, AaT4uk BEPXHEro YPOBHS C
H.O. KOHTaKTOM, AaTUYMK HUXKHErO YPOBHSI C H.3. KOHTAKTOM Mpu
OTCYTCTBWM BOAbI, 4ATHNK aBaPUAHOIO YPOBHSI C H.O. KOHTAKTOM.
YCTaHOBOYHOE MEHIO:

[Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodoe].

Tun KOHTaKTOB BXO40B

Bxodbl DI.1, DI.4 1T 2 3 4N\5 6 7 8
HOPMasbHO PasoMKHymble,
DI.2 HopMaribHO 3aMKHYmMbILl | =\ || _\JJ}\ || N " N || N, |

Ecnu Heobxoanmo 3aaencTBOBaTb AaTUMK aBaPUNHOIO YPOBHS,
B MeHi [MapameTpbl 3awuTbl]-->>[PyHKUMA AaTyMUKa
aBapulHoro ypoBHs’] BbiGepuTe M3 cnucka 3HayeHue
“OTtpaboTka curHana”. [lpu 3ambikaHuM p[JaTyvka Oyget
NPUHYAUTENBHO 3anylleH npouecc CcnMBa [0 HUXHEro
YPOBHS(3aMblKaHWe JaTymKa HUXKHETO YPOBHS).

Pexxvm gpeHaxa no WTbIpeBbIM (ANEKTPOAHLIM) AaT4MKaM YPOBHS

MK3
OnekTpoa HUXHEro
YPOBHS ( 9|DL.1 (dH)
~ 8| DI.2 (dL)
1] GNDA

OnekTpoa BepXHero

YPOBHSA O6wun anekTpon

BepxHun
YypOBEHb

HwxHuin
YPOBEHb

O6Lumit aNeKTpoa AOMKeH pacnosnaratbecs
HIKE BCEX B EMKOCTMU.

Pexwum paboTbl - “ABTOMaTU4Yeckuii no g.y.”.
dyHKUMSA - “O6paTHasA(apeHax)”.
Mcnonb3yoTea anekTpoaHble AaTYMKM C H.O. KOHTAKTOM npwu
OTCYTCTBWM BOAbI.
YCTaHOBOYHOE MEHIO:
[Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodoe]j.

Tun KOHTAKTOB BXO40B

Bxodbi DI.1, DI.2 1 2\3 4 5 6 7 8

HOpMasibHO pa3oMKHymeble
NNSNE

Ons ucknoYeHnss noXHoro cpabaTbiBaHWs [aTyvMKoB MNpu
CUNMbHOM BOJTHEHWW MOBEPXHOCTM BOAbl PEKOMEHAYEeTCS
MCMNONb30BaTh TaNMepbl 3aA€PXKKN BKITIOYEHNS Y OTKITIOYEHUS:

[Ba3oebie napamempnbi] --> [Talimep 3a0epXKKU 8KJTHOYEHUST],

[Ba3oeblie napamempsbi] --> [Talimep 3adepxku
OMKIIHOYEHUSI].

YcTaHoB/TE B Tanmmepax BpeMsi B CEKyHAax, 3a KOTopoe Boaa
rapaHTMpOBaHHO 3aMKHET (M Pa30OMKHET) 3NEeKTPOAbI.
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Pexum ApPeHaXxa C nonslaBKoBbIM BbIKNK4aTenem

Mpn MCNORb30BaHMM NonnaBka MK3 Pexum paboTbl - “ABTOMaTUYECKMA No A.y.”.

C OOHUM 3amblKaloWwmum (Mu SToiT @ PyHKUMSA - “oOpaTHasA(apeHax)”.

pa3MbIKaIOLI.l,MM) KOHTaKTOM ero 8| DI.2 (dL)

NOAKIIOYaKT Ccpasy K ABYM 7] GNDA Mcnonbayetca nonnaBok C OAHUM 3amblKaloWMM  (Mnu

Bxogam ypoBHsa dL n dH.

YpoBeHb BKMIOYEHUS

OHMaKm 3aMKHym

.
9 YpoBeHb OTKIMYEHUS!
—— —

—— — — —— —
R ! KoHmakm pa3omKkHym
S o——, p y!

YPDBQH b BKITHOYEHUs

N BEpXHUU KOHMaKM 3amKHym,
HUXHUU - pa3oOMKHym

pasMbIKaloLLUM) KOHTAKTOM, MOAKIIOYEHHbIA NapanmnensHo K
Bxogam DI.1uDI.2.

B yctaHoBo4HOM MeHto [Hacmpolika exodoe 1-8] --> [Tun
koHmakmoe exodoe] ansi Bxogos DI.1 n DI.2 Heobxoanmo
YCTaHOBWTb OAMHAKOBbIV TUM KOHTAKTOB (H.O. UMM H.3.).

[ns ucknoveHns NoxHoro cpabaTtbiBaHUS NMPU CUIIbHOM BOMHEHUU
NMOBEPXHOCTU BOAblI PEKOMEHAYETCS1 UCMONb30BaTh TalMepbl 3a4epPXKKu
BKITHOYEHUS N OTKITHOYEHMS:

[Ba3oebie napamempsbl] --> [Talimep 3a0ep)KKU 8KITHOYEHUS]],

[Ba3oebie napamempsl] --> [Talimep 3a0ep)KKU OMKIIFOYeHUs].
YcTaHoBMWTE B TaiMepax BpeMs B CEKyHAax, 3a KOTOpPOoe BoAa NOAHUMET

(Mn  onycTMT) MoNNaBOK [0 rapaHTUPOBaHHOIO 3aMblkaHua (Mnuv

pa3MblKkaHWs1) KOHTaKTa.
DI.1 (dH)
DI.2 (dL) .
GNDA Pexum paboThl - “ABTOMaTU4YeCcKuii no 4.y.”.
MK3 DyHKUMSA - “O6paTHas(apeHax)”.

Mcnonb3yeTcst monnaBok € MEPEKIIYaoLLMM KOHTaKTOM,
noakntoYeHHbln Kk BxogaMm DI.1(H.0. koHTakT) u DI.2(H.3.
KOHTaKT).

B yctaHoBo4HOM MeHto [Hacmpolika exodoe 1-8] --> [Tun

koHmakmoe exodoe] ansi Bxogos DI.1 n DI.2 Heobxoanmo
YCTaHOBUTb OOUHAKOBBIN TUM KOHTAKTOB (H.0. UMW H.3.).

Tun KOHTAaKTOB BXOA4OB

’
Ronmal N

g
4 ‘ YpoBeHb OTKIO4eHUs!

ey e e s e s s s e e e e s
A}

8 J\,’ BepxHuli KOHMaKm pa3omMKHym,

HUXHUU - 3aMKHYm

2\3 4 5 6 7

ELMI \II-\II-\II-\II-\I

Bxo0 DI.1(dH) HopmanbHO pa3oMKHymbil,
DI.2(dL) HopmarnbHO 3aMKHymbIL

Seanar?

Pexum ApPeHaXxa ¢ AByMA nonJsilaBKOBbIMU BbIKnK4YaTenamm

9|DI.1 (dH)
8[pi2@) | MK3
1| GNDA
\ 7T YpogeHb BepxHuii
; % BKIIOYeHUA YpPOBEHb
L) T —————— e ——— — ———
5\ ,/ Kormaxm samkrym
RIS §
=-_—"
Pexwvm pabotbl - “ABTOMaTU4ecku no 4.y.”.
PyHKUMS - “oBpaTHasi(gpeHax)”.
Mcnonb3ytoTcst nonnaBKkoBble AATYMKM C H.O. KOHTAKTOM
KoHmakm paszomkHym
—— — npv OTCYTCTBUM BOARI.
YCTaHOBOYHOE MEHIO:
[Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodoe].
Tun KOHTaKTOB BXO40B
‘ Bx0dsi DI.1, DI.2 8
KoHmakm 3amKHym HOpMarsibHO pa3oMKHymble || _\ || -\ || -\ || -\ || _\|
v HwxXHuin
PoBeHb
OTKMNIOYEHUs YpOBEHb

RS SR S e e e e e e

5 \',' KoHmakm pasomkHym
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Pexxum HanuBa no Taﬁmepy U 0aTYUKY HUXKHEro ypoBHA

Pexvm pabothbl - ‘Mo Tanmepy u dL(dH)”.
/\ PDyHKUMSA - “npAmMasn(Hanus)”.

B ycraHoBoyHOM MeHio [Ba3oeblie napamempbi] -->
[Bpemsi pabombi no maiimepy] 3apanTe OpUEeHTUPOBOYHOE
BPEMS HanofHEeHNs1 eMKOCTU B MUHYyTaXx.

|/|CI'IOJ'Ib3yeTC$| OAMHOYHBIA OaTyYUK HUKHErO YPOBHA C H.O.
KOHTaKTOM Npu OTCYyTCTBUU BOAbI.

MK3 [Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodos].
8] Dr.2 (dL) Tun KOHTAKTOB BXO40B
7| D13 (dS)
1] GNDA
,D,aTH K I Bxod DI.2 HopmarnbHO 1 /2\3 4 S 6 ’ 8
& |E'ESISNEEE
YPOBHA Z
g \_/
f :.uaTq”K,, : Ecnu gatuuk “cyxoro” xoga He npedyCcMOTPEH, OTKMYMTE ero B
CyXoro  xoga
yctaHoBo4YHOM MeHio: [KoHdmrypaumsa]-->>[lpoBepka patumka
ai ‘cyxoro’ xopa] - 3HaveHue “He ucnonb3yerca’.
4= ot Hacoca Ecnu AaT4vMK YCTAHOBMEH, HANpUMep, B CKBaXWHe, yCTaHoBUTe
3HaveHne “lMpoBepsieTca Bceraa” Ans NpegoTBpalleHus 3anycka

Hacoca “Bcyxyto”.

B kayecTBe patuMka HWXKHErO YPOBHSI Takke MOXHO WCMONb30BaTb OAWMH M3 KOHTakToB OKM, HacTpOEHHbI Ha
MUHMMarbHOE AaBrieHne B @MKOCTU Unn Tpybonposoge.

Pexxum gpeHaxa no Taﬁmepy U 0aTYMKy BepXHero ypoBHs

[9]

DI.1 (dH) MK3

GNDA
Pexxum paboTbl - “IMo Tanmepy n dL(dH)”.
PyHKUMA - “OOpaTHasA(apeHax)”.
""""""""""""""" E';;E,;;;,;, B yctaHoBo4HOM MeHtio [Ba3oebie napamempsi] --> [Bpemsi

ypOBEHb pabombi no malivepy] 3apjainTe OPUEHTUPOBOYHOE BpEMS
OMyCTOLLEHMSI EMKOCTU B MUHYTaX.

McnonbaytoTcst oanHOYHbIE 4aTYMKN BEPXHETO YPOBHS C H.O.
WU H.3. KOHTAKTOM MpY OTCYTCTBUM BOAbI.

Tun KOHTaKTa HeoBX0AMMO yKasaTb B YCTaHOBOYHOM MEHIO
[Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exo0o0e]j.

BknioyeHne Harpy3ku Ha 3agaHHOe BpeMmsi Mo CUrHarmy oT AaTuyuka

MK3

DI.1 (dH)
GNDA

Pexum paboTbl Mo TaviMepy MOXeT WCMnofb30BaThbCs,
HanpvmMep, B 3MHee BPeMs AN NepUOAMNYECKOro BKIIOYEHNS
Kanopudepa npu OTKPbITUW BbE3AHBIX BOPOT.

Mpn OTKpbITUM BOPOT (AaTyMK [nOBepu, Hanpumep,
3aMblKaeTcs), BKIOYAeTCs kanopudep Ha 3afjaHHoe Bpems,
Hanpumep, Ha 5 MUHYT.

Ecnv no ncteveHne aToro BpemMeHn BOpoTa He 3aKpbInChb,
TaviMep CHOBa NepesanyckaeTcst Ha 3TO Ke BpeMsi.

Pexxum paboTbl - “IMo Tanmepy n dL(dH)”.

PyHKUMSA - “OOpaTHasA(apeHax)”.

B ycrtaHoBoyHOM MeHw [Ba3oeble napamempbi] -->
[Bpemsi pabombi no maiimepy] 3apaiite BpeMsi BKMOYEHMUS
Harpysku B MUHYTax.

Mcnonb3yloTcst OQUHOYHbIE [ATyYMKUM C H.0. WA H.3.
KOHTaKTOM.

Tun KOHTakTa Heo6XoaUMO yKasaTb B yCTAHOBOYHOM MEHHO
[Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exo0o0e]j.
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MpynnoBoit pexum pa6oTbl N0 AUCKPETHLIM AaTYMKaM YPOBHS (OaBneHusl)

[aHHbIN pexum npegHasHaveH Ans opraHnaauum paboTbl HECKOMbKMX HACOCHBIX arperaToB B rpynnoBoM (KackagHoM)
pexunme Ha ogHy MarncTparb C Liernbto nogaepkaHus AaBneHnsi B CUCTEMAx BOOAOCHAOXKEHNS XXUIbIX, aOMUHUCTPATUBHBIX U
NPOV3BOACTBEHHbIX 34aHUIA.

B kavecTBe gatumka gaBneHuss Marmctpanu MoxeT ucnornb3oBatbea QKM unu pene gaBneHusi, HACTPOEHHbIE Ha
MUHUMAanbHOE 1 MakcumarnbHoe AaBreHne. Vicnonb3yTca Heckonbko ycTponcTB MK3 ¢ 3anencTBOBaHHbIMI Tanmepamum
3agepxek BkrtoveHusi/oTknodeHua. QKM wnn pene faBreHWs NOAKMOYEHbl MapanfenbHO K BCEM MCMOMb3yeMbiM
YyCTpOMCTBaM (CxeMa nogkntoyeHus - cMm. Paszgen 3.2).

MpuHUMN paboTbi: Pene
Mpun noHWXeHUn faBreHns HUKe MUHMManbHoro (3agaetcs yctaskamun KM aBniEHiA

NN pene AaBneHns) BCce 3a4eNCTBOBaHHbIE B paboTe CTaHuMmn nepenayT B pexum
3aepXKn BKItoYeHus. [lepBbiM BKIOYMTCA HACOCHbIA arperat, y KOTOPOro
MVWHMManbHoOe BpeMms BKoYeHWs. Ecnu nocrne ero BKMYeHUs AaBreHve He
AOCTUrHET MakcUMarnbHOro, MPOM30MAEeT BKIOYEHWE CreayoLLEero arperara 1 Tak no
nopsiAKYy BCEX OCTalbHbIX.

Kak TonbKko AaBneHve JOCTUIHET MakcUMasrbHOrO, BCe 3aA4eliCTBOBaHHbIE B
paboTe cTaHUMKN NeperayT B PEXNM 3a4ePXKKM OTKMoYeHMs. HauHeTcs oTknioYeHne
CTaHLUmMIn B 06paTHOM NopsAKe COrnacHO yCTaHOBNEHHOMY BPEMEHM.

CurHan ¢ gatyuka(oB)

MuTarowas nuHus

MK3 Ne3

EEEERN
BoasHas maructpanb

[aHHbIi pexxumM NpUMEHUM M B TakUX crydasix, Koraa
npovcxoamnT paboTa HeCKOMNbKMX HACOCHbIX arperaToB Ha O4HY
HaKOMUTENbHYI EMKOCTb (Hanpumep, npoucxogut 3abop
BO[bl C HECKOJIbKUX CKBaXXWH B OAHY BOAOHAMOPHY0 GalLHo) ¢
MCMonb30BaHWEM OHOIO OBLLErO aTuMKa YPOBHS.

Tekn. =0
Totkn. = 6

Tekn. =3
Torkn. =3

Tekn. =6
Torkn. =0

Hacoc Ne1 Hacoc Ne2 Hacoc Ne3
Vcnonb3ys pasHble 3HaYeHUs TalnMepoB 3a4ePXKKU BKITKOYEHWSI/ OTKITFOYEHUS], UCKITI0YaeM OHOBPEMEHHbIN 3aryCK BCEX

HaCOCHbIX arperaTtoB anda npeaorepalleHnd npocagkm nUTaoLLEN NIMHUK N3-3a NYCKOBbIX TOKOB.

TMpumep - mpebyemcs noddepxxusame dasreHue 8 Magucmparnu 6 uanasoHe 2,5...3,5 6ap, nymem nocrnedosameribHO20
8KITIO4EHUS / OMKIIIOYEHUST MPexX HacoCHbIX agpeaamos Yyepe3 pasHble NpoMexymku epemeHu (5 cekyHd). B kauecmee
Oamdyuka OaeneHus ucrionb3dyemcs OKM, ucrionHeHue V.

A

Tekn=5

Torkn = 15 Mpv gaBneHun B maructpanu Hmwke 2,5 6ap 3amblkaeTcs

HXHUA koHTakT OKM. Bee ctaHummn ¢ MK3 nepexoasT Ha pexum
3afepXxKkn BKMoyeHus. Yepe3 5 cekyHO BKMouMTCA nepsas
cTaHums. Ecnn npon3BoanTenbHOCTU Hacoca He xXBaTaer, To elle
Yyepes 5 ceKkyHZ BKIMHUUTCSA BTOPasi CTaHLKS.

Ecnun paBneHue B Maructpanu MNOAHANOCH Bblile
MWHMManbHOTo (Pa3oMKHYNCA HWXHUA koHTakT OKM), To
BKIMOYEHUS TPETbEW CTaAHUMM HE MPOU3OMAET, OHA NepenaeT Ha
OXWOaHWE HWXKHEero ypoBHA. Ecnmn paBneHuss He xBaTaeT, To
NPON30MAET BKIIOYEHNE N TPETLEN CTAHLNN.

Kak Tonbko gaBneHne nogHumetcs Bbiwe 3,5 6ap (3amkHeTcs
BepxHun koHTakT OKM) Bce paboTatowime cTaHumv nepengyt B
pexuMm 3agepku OCTaHOBA.

Uepes 5 cekyHp oTkmoumtcs ctaHumsa Ne3, ewe uepes 5
ctaHums Ne2, ewe yepes 5 - Ne1. [lonycTm, nocne OTKYeHUs
ctaHuun Ne3 naBneHue B cucteme ynano Huxke 3,5 6ap (BepxHuii
koHTakT OKM pasomkHyncs). Torga nepBas 1 BTOpas CTaHUuW
BbINOYT M3 pexuma 3afepXkkum OocTaHoBa M OyayT oxuaaTb
3aMblkaHus BepxHero koHTakta OKM, 1 nocne ero 3amblkaHus
CHOBa NEpPENAYT K PEXUMY 3a4ePKKN OTKITHOYEHNS.

Ecnn paBneHne B cuCTeMe YMEHbLUUTCS HUxke 2,5 ATMm
(3amkHeTca HWxHUIA KoHTakT OKM), HepaboTtatowme Hacochl
nepevoyT B PeXuUMm 3afepXku rnycka u OyayT BKMYEHbl nocne
OKOHYaHWS BpeMEeH 3a0epXKKu.

ToyHo Takke 3710 ByaeT paboTtaTtb 1 NpW ApeHaxe, C y4eToM
[Opyrov nocnenoBaTtenbHOCTN cpabaTbiBaHWUs 4ATYMKOB YPOBHS MU
OKM.

Tekn =10
Torkn =10

HAMOPHASA MATMCTPANb

Tekn =15
Torkn =5

CurHansl ¢ koHTaktoB 9KM

MuHUMansHoe MaxkcumansHoe
JaBreHue nasnexHve
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MopaepxaHue faBneHusi Bo3gyxa — ynpasneHne KOMMNPeccopom

aHanoroBbIi
[OaTyuvK JaBrneHus MK3
4..20 mA

1 11 +12VA
12) dP

Pexwvm pabothbl - “ABTOMaTU4YecKkui no 4.y.”.
DyHKUMSA - “npAMmasi(HanuB)”.

[KoHgpuz2ypauyus]-->[Tun dam4ukoe ypoeHs] -
3HayeHve “AHanoroBbIn’.

[KoHpueypayusa]-->[Tun cueHana
aHas10208020 0amyukaj - 3Ha4yeHune “4...20 MA”.

[KoHgpuaypayus]-->[[Juana3zoH aHano208020
dam4yuka] - 3HayeHWe MaKCUMalbHOTO
M3MepsaemMoro pAaBneHus (yka3aHo Ha ero
MapKUPOBOYHOW Tabnnyke).

[KoHpueypayus]-->[EOQuHuya u3mMepeHus
cuzHana aHasioe. Oamyuka] - YyCTaHOBUTE
3HayeHue - “6ap”.

[Ba3oebie napamempsbl]-->[MakcumanbHasi
ycmaeka] - ycTaHOBWTE [aBMEHUE OTKITHYEHUS
Komnpeccopa (Hanpumep, 6.0 6ap).

[Bba3oebie napamempsbi]-->[MuHumanbHas
ycmaeka] - yCTaHOBWTE [aBfieHUE BKIOYEHWS
KomMmnpeccopa (Hanpumep, 5.0 6ap).

lMomMumo aHanoroBoro gatyrka, BO3MOXHO UCMOMb30BaHNe
OVCKPETHBIX AaTYMKOB, HAaNprMep, perne AaBneHus.
Pene nopknioyaetcsa k Bxoay “BHewwHee ynpaBneHune” v B
YyCTaHOBOYHOM MeHI BbibMpaeTca QyHKUua Bxoga
“BHeluHee ynpaeneHve” - “PaspelueHmne paboteino 4.y.”.

Bbibupatotca BXxoAbl ANS AaTYMKOB HUXKHENO U BEPXHETO
YPOBHsI. TVN KOHTaKTOB Af11 HUX - HOPMaribHO OTKPbITbIE.
Camu gaTumkm ypoBHS K BXOAAM He Nnoaknovatotes. Pexxum
paboTkl -” ABTOMaTUYECKNIA No A.Y.”, PYHKLMS ynpaBneHust -
npsimasi(Hanme).

Mpu 3ambikaHumn Bxoda “BHeluHee ynpasneHvne” MK3 nonyyaeT curHan paspelueHns paboTbl, HanpuMep, no Aar4ymkaM
YPOBHS1, @ Npu pasMblkaHuK - 3anpeT paboTsl. MNpu 3ambikaHun Bxoda “BHelwHee ynpaeneHne” MK3 npoBepsieT ypoBeHb
XKUOKOCTM, U, TaK Kak OH MUHUManbHbIA (06a gaTtynka pa3oMKHYTbI), 3anyckaeT asuratens. ocne nocnegoBatenbHOrO
3aMblKaHWS ATYNKOB HDKHETO U BEPXHETO YPOBHS (MakcMmarbHbI ypoBEHb) ABUraTens 6y4eT OCTaHOBMEH.

[laTymKm ypoBHS K BXOL4aM He NOAKIOYeHbl, ypOBEHb BCceraa OyaeT MMHUMarnbHbIM, NO3TOMY ABUraTens OyaeT BKYeH
NMOCTOSIHHO 10 CHATUSA cUrHana “BHeluHee ynpaBneHne” unm BO3HMKHOBEHWS aBapUMHOM CUTyaLmu.

Tarke BO3MOXHO 3afencTBoBaTb paboTy KOMMpeccopa B 3adaHHOE BPEMsi, UCMONb3ys HedenbHbin Tarmep MK3.
Monb3oBaTenb 3agaeT OAHY UMM HECKOMbKO (A0 YeTbipex) Nporpamm BKIKYEHUS Harpy3ku no AHSM Hedenu, ykasbiBaet
BbixogHoe pene (K2 ... K4), kotopoe byaert 3agercTBOBaHO A4S BKNIOYEHUS HArpy3kn. HopmarnbHO pasoMKHYThIA KOHTaKT
BbIOpaHHOro perne nogkntoyaetcs K Bxody “BHeluHee ynpasneHue”. Tenepb BKIOYEHWE KOMMpPECcopa U nogaepaHue
3aJaHHoro AaBrieHns 6yaeT NPOMCXOANUTL MO YyCTaHOBIIEHHOMY PacnnCaHuio.

B atom Clny4dae KOHTaKT pene gaBneHua noaknyaeTcda oqHoBpeMeHHO

MK3
K BXOZam A4aT4nkoB HuxkHero(dL) n BepxHero(dH) ypoBHsi.
Mpn pasoMKHYTOM KOHTaKTe pene(HeT [aBreHusl) aABuratenb sloT@n
BKIto4aeTcs. Mpu NoBbILLEHWN faBneHus A0 3aAaHHOW YCTaBKN KOHTaKT 8| oz @y

N

GNDA

pene 3amblkaeTcsi, MK3 octaHaBnuBaeT apuratens.
BmecTo pene gaBneHusi BO3MOXHO ncnornb3oBaHne OKM, KOHTaKThbI
KOTOPOro NOAKMIOYEHbI K BXoAaM AaTymkoB ypoBHA dLun dH.

Pa6ota ¢ wraHroBbIMM Hacocamm — ynpaBrneHue WwTaHroBbiMm Hacocamu

YctponctBo ynpasneHus u 3awutbl MK3 B coctaBe Lwkada
ynpaBneHuss obecneyvMBaeT KOMMMEKCHYIO 3alluTy, pydHOEe W
aBTOMaTUYECKOE YNpaBrieHNe LUTAHITOBbIMW HACOCaMM.

OcHoBHbIe hyHKLMK:
® nnaBHbIN, 6e3yfapHbI 3amyck MPUBOAHOMO ABWraTens CraHKa-
Kavarkuv c nporpammmnupyemMbiM BpEMEHEM PasroHa;
orpaHuyeHmne NycKoBOro TOKa Npu 3anycke Hacoca;
KOHTPOIb 06pbIBa UMW 3aKMUHUBAHUS LUTAHIK;
KOMMMEKCHas aneKkTpoHHas 3aluTa ABuratens;

® JUCTaHLMOHHOE yrpaBreHme pexuMmammn paboTsl;
® paboTa Hacoca no pacnucaHuio;
® aBTOMaTMYECKUA Nepesanyck Npy nponagaHun Hanps>keHus cetu
nnun aBapuu;
® KOHTPOJZIb AaT4YMKOB 3alinTbl 3JNIEMEHTOB TEXHOJIOrM4YecKoro
obopynoBaHus; ;
® KOHTPOIb NOBbILLEHUS UITN NOHMXEHUA AaBlNeHUd Ha yCTbe. O
=
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NPUNOXEHUE B XapaKTepuCTUKKU pasnunyHbIX aTYMKOB TEMMEpaTypbl

ConpoTtuBneHue gatymka, Om
TemnepaTypa 50M 100M 50N 100 N Pt50 Pt100
-50 39,30 78,60 40,01 80,01 40,16 80,31
-40 41,44 82,88 42,02 84,03 42,14 84,28
-30 43,58 87,16 44,02 88,04 4411 88,22
-20 45,72 91,44 46,02 92,04 46,08 92,16
-10 47,86 95,72 48,01 96,03 48,04 96,09
0 50,00 100,00 50,00 100,00 50,00 100,00
10 52,14 104,28 51,98 103,96 51,95 103,90
20 54,28 108,56 53,96 107,91 53,90 107,79
30 56,42 112,84 55,93 111,85 55,84 111,67
40 58,56 117,12 57,89 115,78 57,77 115,54
50 60,70 121,40 59,85 119,70 59,70 119,40
60 62,84 125,68 61,80 123,60 61,62 123,24
70 64,98 129,96 63,75 127,49 63,54 127,07
80 67,12 134,24 65,69 131,37 65,45 130,89
90 69,26 138,52 67,62 135,24 67,35 134,70
100 71,40 142,80 69,55 139,10 69,25 138,50
110 73,54 147,08 71,47 142,95 71,14 142,29
120 75,68 151,36 73,39 146,78 73,03 146,06
130 77,82 155,64 75,30 150,60 74,91 149,82
140 79,96 159,92 77,21 154,41 76,79 153,58
150 82,10 164,20 79,11 158,21 78,66 157,31
160 84,24 168,48 81,00 162,00 80,52 161,04
170 86,38 172,76 82,89 165,77 82,38 164,76
180 88,52 177,04 84,77 169,54 84,23 168,46
190 86,65 173,29 86,08 172,16
200 88,52 177,03 87,92 175,84
210 90,38 180,76 89,75 179,51
220 92,24 184,48 91,58 183,17
230 94,09 188,18 93,41 186,82
240 95,94 191,88 95,23 190,45
250 97,78 195,56 97,04 194,07
260 99,61 199,23 98,84 197,69
270 101,44 202,89 100,64 201,29
280 103,27 206,53 102,44 204,88
290 105,08 210,17 104,23 208,45
300 106,90 213,79 106,01 212,02
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