SHEPIrOCBEPETAIOLWE TEXHONOMUK eA E KT P OT E KC
PA3PABOTKA ¥ NPOU3BOLCTBO CUIIOBOM INEKTPOHWKM

0BOS,
Q‘OO bHQ 5

nynbT AMCTAHUUMOHHOIO YNPABJIEHUA
nay-03
npeobpa3oBaTeniemM 4acToThbl

PYKOBOLOCTBO MO 3KCIJTYATALUN

CodepxaHue Hacmosiwe2o pykogoocmea
He Moxxem Koriuposambcs 6e3
coanacoeaHusi ¢ SAO «3JIEKTPOTEKC»






PykoBoacTBo Mo akcnnyatauum

COOEPXAHUE

1. OBLUUE CBELOEHUA ... 6
1.1 OCHOBHbIE TEXHUYECKNE XaPaAKTEPUCTUKN N YHKLMOHAIbHbIE BO3MOXHOCTMU.... 6
1.2 KoHCTpyKuusi. MabapuTHbIE U YCTAHOBOYHBIE PA3MEPDI.....ccceeeeeeeeaeeeeeeeeeeennnnnnnss 7
1.3 YcnoBust TPAHCMOPTUPOBAHMUSA M XPAHEHMST ......eeeiiieeeeeeiiieeeeeeieeeeeeaiaeeeeesaeeeaeees 8
1.4 YCNOBUS SKCTIIIYATALMM ..o 8
2. YCTAHOBKA U MOHTAXK .....cceeeeeeeeemmmmnmennnnnnsnnnssnnsnnnsnnnsnnsnsnssnssssssnnnssnssnssnsnnnnnnnnnnnns 9
2.1 PEKOMEHAAUMM MO YCTAHOBKE.......ccvuueeeeiieieeeeeeiieeeeeetaeeeeeetsseeeeasaaeeeeasnaeeeeennaaes 9
2.2 TTOPAOOK MOLKITHOUEHMSE .. .ceevvieeeeeiieeeeeete e e e et e e e e eeta e e e e easa e e e eeasaeeeeesaaeeeeenaannns 9
3. UCNOJIb3OBAHMUE MAY ....cooeeviiiiiieiinnininneenessssssssssssssssssssssssssssssssssssssssssssssssssssnnes 11
B B 1 =T oTo o= T I PP 11
3.2 YnpasneHue npeobpasoBaTeneM CIIAY ... 13
3.3 MEHIO MOMBb30BATENMM ...cceeiiiiiiiiiiieiieeee e e e e e et e e e e e e e s e e e e e e e e e s s e ssnnreeeeeeeeas 14
3.3.1 MeHio [M.1'TIPOCMOTP NAPAMETPOB" ........cceiiiiieiieeciie e 16
3.3.2 MeHio [N.2"HacTporKa PEXMMA" ..............cciiiiiece e 18
3.3.3 MeHI0 [M.3["HaCTPOMKIN" ..........cociiiiiic e 20
3.3.4 MeHo [N.4"YPOBEHb AOCTYMA" ........ocviiiiiiiiieciee e 26
3.3.5 MeHio .8"'VaeHTudpmkaums TTH" ... 26

4. ABAPUAHBIE CUTYALIUU N PASPELLEHUE MPOBJIEM ......cccoeeuereercnraennes 27
4.1 Bo3aMOXHble NpoBrieMbl 1 CMOCOBbI UX YCTPAHEHUS .......cceeeeeeeiiiiieeeeeeeeeeeeeniniaann 27
4.2 BO3HUKHOBEHNE aBAPUNHBIX CUTYALIMM. ... e e e e e e e e e e e 28
5. TEXHUYECKOE OBCJITYXUBAHMUE .............oooeeeeeeeeeeeeeeeeeeeseseeeese e eesss s s e essnnsesnnnnes 30
MpunoxeHue A. MPOTOKOIJIbl Modbus-RTU U Modbus-ASCII .........ccceeeeenecinnnn. 31

v2.01 "3



nay-03

YBAXKAEMbI MOKYMATESb!

Bbl npuobpenu BHewHMW nNynbT ynpaeBneHus npeobpasoBaTenem 4acToThbl
npounssogctea 3A0 "IJIEKTPOTEKC".

[Ona Toro 4toObl NpaBUNbHO MCMNOMBL30BaTh MyfbT AUCTAHUMOHHOIO YynpaBneHus
(MAY) npeobpasoBaTenemM 4acToTbl, MOXanymcra, BHUMATENbHO WU3y4yuTe [JaHHoe
PYKOBOACTBO.

Hactosiwiee pykoBOACTBO MO  3KChnyaTauum  pacrnpoCTpaHsieTCss Ha  NynbThbl
ANCTaHUNOHHOrO ynpasnenna moamdukauun 03 n yctaHaesnveaeT npasuna v Nopsgok ero
YCTaHOBKW, NOOKIIOYEHNS U SKCNyaTauuu.

CopepxaHue OaHHOrO PyKOBOACTBA COOTBETCTBYET OMUCAHHOW B HEM MPOAYKUMMU Ha
MOMEHT nedvaTV pykoBoAcCTBa. B uWHTepecax nNONWTUKM HEMPEPLIBHOTO Pas3BUTUS U
ynydlweHnss NpOAYKUMM U3roTOBUTENb OCTaBnsieT 3a cobol npaBo U3MeHsiTb 6e3
npeaynpexaeHns XapakTepUCTUKA U3AENNS UMK CoAepXKaHne HacToSALEero pykoBoACTBa.

NarotoButenb He oOTBevyaeT 3a pa60TOCI'IOCO6HOCTb ngenna B Cliydae ero
aKcnnyaTtauun ¢ HapylweHnemM HacTosdLero pykosoacrtea.

Onsa oTnnuvMs npuMBOAMMBLIX B TEKCTe pPYKOBOACTBA CCbUIOK HA MNYHKT MEHH0
nonb3oBaTenil OT CCbINIOK Ha pasgen pykoBOACTBA, BCE HOMepa MNYHKTOB MEHKO
nonb3oBaTensa obBeaeHbl B paMKy M BblaeneHbl uBeToM. Kpome Toro, npu CCbIfike Ha MyHKT
MEHIO Nonb3oBaTena nepeg Homepom ctasutces "n.".

lNpumep:
cm. pasden 1.1 — cebinka Ha pasden 1.1 Hacmosiweao pykosodcmea;
CM. "Haspamme " — CCbIfIKa Ha MyHKkm 1.1 MeHIo nonb3oeamens.

B naHHoOM pyKoBOoACTBE UCMOJb3YHOTCA npeaynpeantesibHble CUMBOIJbI:

- BHUMAHME!

I'Iepe,q yCTaHOBKOIZ, MCMNoJ1b30OBaHNEM, O6CJ'Iy)KVIBaHI/IeM nnn I'IpOBepKOIZ nynbTa
ONCTaHUMOHHOIO ynpaBlieHNA O3HAaKOMbTECH C MepaMiu ©e3onacHocTu.
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PykoBoacTBo Mo akcnnyatauum

BHUMAHUE!
Bo u3sbexaHue noepexdeHul, mpaHcnopmupyume T4y e
ynakKoeke uz2omoeumerjisi.
He 6pocaime [14Y, He nodeepeaiime e2o ydapam. HebpexHoe
obpaweHue c QY moxem npusecmu K €20 MOBPEXOeHUr U
CHSIMUIO C 2apaHmMuu.

BHMMAHMUE!
rngy Heobxodumo paccmampueamb KaK KOMIUIeKmyrou,ee
usdenue, noamomy nompebumenb 06s13aH NMPUMeHsIMb €20 8
coomeemcmeuu C HacmosiwyumM PyKoeooOCmeoM U C y4Yemom
mpeboeaHuli HayuUOHaslbHbIX CMmaHOapmoe, yKa3aHHbIX &
pykoeodcmee.

OmeemcmeeHHOCMb 3a 8bINOJIHeHUe amux mpeboeaHuli Hecem
npoeKkmHasi op2aHu3auusi, Komopasi OOJDKHa y4Yumbi8éamb
mpebosaHusi Mo 3/IeKMPOMazHUMHOU coemMecmumMocmu u
crieyuguKky ob6Lekma.

lMpednpussimue-uzzomogumesib He Hecem omeemcmeeHHocmu
3a ebixod u3 cmposs [QY no npuduHe HapyweHusi
nompebumenem npasusn ycmaHoeKu, MOHMaxa u
aKcnnyamayuu, ussioXeHHbIX 8 HacmosiujemM pykosodcmee.

BHUMAHUE!
IMocne nepemeweHus MY u3 xonno0HO20 NomMew,eHUs1 8 mensoe
Ha BHYMpPEeHHUX U GHeWHUX [08EPXHOCMSIX B8O03MOXHO
obpa3oeaHue kKoHOeHcama. lMeped nodknroyeHueM Heob6xo0uUMO
ebifepxxamb [1]Y e HOpManbHbIX KITuMamu4ecKuXx yCJiI08USIX He
MeHee 2-3 yacos.
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1. OBLLUME CBEAEHUA

1.1 OcCHOBHbIe TEXHUYECKME XapaKTEPUCTUKUN U (PYHKLIMOHASIbHbIE BO3MOXHOCTU

MynbT  AOWCTAHUMOHHOIO  ynpaBrieHUs NpedHasHadeH And  OUCTaHUMOHHOro
ynpaBneHns M HacTporiku npeobpasoBaTenen 4vactotbl cepum 02 n cepumn 04, a Takke
BbICOKOBONbTHbIX nNpeobpasoBartenen 4actotbl cepun [MYBH npoussoactBa 3AO0
"OJIEKTPOTEKC". CoBmectumoctb Y wn npeobpasoBaTenss 4acToTbl onpenensieTcs
BepcusaMn nporpammHoro obecneyenus MNMAOY n koHTponnepoB npeobpasoBatens 4acToThl.
Bonee nogpobHas mHdoOpmauMsi O COBMECTMMOCTM BEPCUN NporpammHoro obecneyeHus
npuBegeHa B pasgene 3.2 HaCTOoSLWEro pykoBoACTBaA.

KoHcTpyktnBHo T[1[Y BbiNnONHEH B BUAE BbIHOCHOrO 6roka, MNOAKNKYaemMoro K
npeobpasoBaTento 4acToTbl C MOMOLbLIO creumanbHoro kabens kK kaHany cBasn RS-485.
MakcumanbHasa gnuHa coeanHuTenbHoro kabensa — 300m.

MAY nossonsieT Npon3BoAUTb Creayrolme OCHOBHbIE OEeNCTBUS:

e 3aMycK U OCTaHOB ABuraTens;
e N3MeHeHVe 3Ha4YeHns 3aaaHus noaaepXXmBaemMoro napameTpa;
e MPOCMOTP BCEX NapamMeTpoB paboTkl NpeobpasoBaTens 4YacToThl.

Ona onucaHna pabotel Cc npeobpasoBatenem 4actotbl obpaTtutecb K
COOTBETCTBYHLLEMY PYKOBOACTBY MO 3KCMNyaTaumu.
OcHoBHble TexHMYeckue xapaktepuctukm MNMAY npuBegeHsl B Tabnvue 1.

Tabnuya 1

HanpspkeHne nutaHus 220B + 10%, 50I'y +2,5%

WHTepdelic cBa3m ¢ npeobpasoBaTenem 4acToThl

RS-485 (BHELHUIN NynbT)
(npoTokon nepeaayn gaHHbIX)

WHTepdelic CBA3N C BHELLHMMWU YCTPONCTBaAMM RS-485 (ModBus-RTU, ModBus-ASCII)
(npoTokon nepeaayun gaHHbIX) nnm
Tun uHmMepgbelica yka3bleaemcs rpu 3akase N4y RS-232 (ModBus-RTU, ModBus-ASCII)

MAY obecneumBaeT HaCTpouky 1 paboTy npeobpasoBaTensi YacTOTbl B CrEAYHOLMX peXMMmax
perynupoBaHuns paboTbl gBuraTens:

® [IpSIMOE YacmomHoe yrpasrieHue;
e [1N/[] — peeynuposaHue.

MAY obecneymBaeT HacTpouky 1 paboTy npeobpasoBaTeris YHacTOThl B CreAyHLMX pexmmax
ynpaBneHus pabdoton npeobpasoBaTens:

e PEXUM py4YHO20 yripaesieHus (rno komaHdam oriepamopa c 4Y);

® pEXUM asmomMamu4YecKo20 yrpaesneHusi no 3apaHee 3adaHHOMYy an2opummy C
y4yemom ycmaHossieHHbIX cobbimul (paboma "rno pacrnucaHuro”);

® PEXUM 8HEWHE20 yrpassieHUs Om 8HEWHUX yrpaesssioWux KOHMpPOs1epos.

MNAOY noanepxvBaeT cneayroLme cnocodbl 3aaaHns YacToTbl UK YCTaBKM TEXHONOMMYECKOro
napameTpa:

e 0mM KHOIMOK Myfibma OucmaHUUOHHO20 yrpasrieHus;

e 0mM 8CMPOEHHO20 matimepa (C 803MOXHOCMbIO Hacmpolku 0o 10 cobbimud);
e aHasi0208bIM cu2HarioM Ha exode 3adam4yuka rpeobpazosamersis 4acmomal;
e OM BHEWHUX yrpasiswux KOHMpPOsIepos.
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PykoBoacTBo Mo akcnnyatauum

1.2 KoHcTpyKuma. NabapuTHble 1 YCTaHOBOYHbIE pa3Mepbl

MAOY BbinonHEH B Buae HaBecCcHOro 65oka co cTeneHbil 3awmTtbl obonoydku 1P20.
[[abapuTHble 1 yCTaHOBOYHbIE pa3mMepbl n Macca MY nokasaHbl Ha pucyHke 1.
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PucyHok 1 — NabapumHsbie u ycmaHo804Hble pasmepbi [14Y
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1.3 YcnoBusa TpaHCnopTMpoOBaHUSA U XpaHeHuUs!

TpaHcnopTupoBaHue [MOAY npousBoanTCs KENe3HOAOPOXHbIM U aBTOMOOGUIbHbLIM
TPaAHCNOPTOM B COOTBETCTBMM C MNpaBunaMuM MNEepeBO30K T[Py30B, AEWCTBYHOLUMMU Ha
yKasaHHbIX BUAax TpaHcnopTa.

YcnoBusi TpaHCNOPTUPOBaHUS:

e B 4aCTU BO3gencTBuA KnmmaTtudeckux ¢aktopos - 5 no NOCT 15150. U3genua
TPaHCMOPTUPYIOTCA NOL HAaBECOM WU B KPbITOM aBTOTPAHCMNOPTE, WCKMYaoLUM
nonagaHve Bnaru npu Temnepartype sodgyxa ot MmuHyc 40°C go nntoc 50°C.

e B Y4acTu BO3gencTBumsa MexaHumdeckux daktopoB - JI, C no NOCT 23216. MNAy
NepeBO3NTCSA C YNCIIOM Neperpy3ok He Bornee YeTbipex no goporam ¢ acdanbToBbIM
N BEeTOHHbIM MoKpbiITeM Ha pacctosHun 0o 1000kM, NO OYNbPKHBIM U FPYHTOBbLIM
aoporam Ha paccTtosiHue go 250km co ckopocTbto Ao 40km/y. [lonyckaeTca nepeBo3ka
aBTOMOOUIIbHBIM  TPaAHCMOPTOM MO goporam C accanbToBbiM N BETOHHbLIM
NoKpbITUEM Be3 neperpy3ok Ha pacctosiHme cabiwe 1000km.

Ycnosusa xpaHenus LY AomkHbl cooTBeTCTBOBaTb TpeboBaHusam kaTteropum | no
FOCT15150. XpaHenue MNAY ocyuwecTBngeTCca Ha oTansMBaeMblX, BEHTUNNPYEMbIX CKragax
npun Temnepartype Bo3dgyxa ot nitoc 5°C go nntoc 40°C.

1.4 YcnoBusa akcnnyartauum

Knumatuyeckoe mncnonHenue MNAY — YXI1, kateropmna pasmertenus 4 no NOCT 15150.
MAY pormkeH aKkcnnyaTMpoBaTbCA B 3aKPbITbIX  OTannvMBaeMblX, BEHTUINPYEMbIX
NPON3BOACTBEHHbLIX MOMELLEHUSIX C OTCYTCTBMEM BO3AEWCTBUS MNPSMOrO  COMHEYHOro
N3ny4vyeHns, aTMoCepPHbIX 0CaagKkoB Npu Temnepatype okpyxatowen cpeabl ot 1 o 40°C n
OTHOCMUTEIbHOWN BNaXHOCTb Bo3ayxa He bornee 80%.

MOY npegoHasHayeH Ona cTauMOHApPHOrO MOHTaXa Ha CTeHe B BuOe HaBECHOro
WKada Npu BHELIHMX UCTOYHMKAaX, cosgatowmx Bubpaumm ¢ yactoton He Bbiwe 100 My (B
COOTBETCTBUM C rpynnown ycrnosun akcnnyataumm M2 no FOCT 17516.1).

MecTto yctaHoBku Y AomkHO 6bITb 3aWuWeHO OT nonagaHus BoAbl, SMYNbCuUM,
macen u T.n. Okpyxawwas cpega [omkHa ObiTb HEB3PbIBOOMACHOW, He coAepxallem
arpecCcuBHbIX ras3oB M MapoB B KOHUEHTpaUUAX, paspyLllalrowmx U30NauuK U MeTannbl, He
HaCbILLEHHOM  TOKOMPOBOASALWEN nNbiNbld W BoAgHbIMM  napamu.  CopepxaHue
HEeTOKOMPOBOASLIEN NbIIM B MOMELEHUM M B OXfaxgawuwem Bo3gyxe AOMKHO ObiTb He
6onee 0,7 mr/ky6omeTp. Mo coaepxaHMO KOPPO3MOHHO-AKTUBHLIX areHTOB AOMyCcKaeTcs
aKcnnyaTaums B npomMbiwneHHon atmocdepe tvna |l no FOCT 15150.

OTKNOHEHNe HanpskeHUss W  4acToTbl MUTalOWeEen ceTu B COOTBETCTBUM C
FOCT 13109. MNoTpebutens AOMKEH NPUHATL Mepbl MO OrpaHUYEHUO0 NepeHanpsPKeHUss B
Toyke noaknoyeHus T10Y, BbI3BAHHOMO rpPoO30BbIMW  paspsgamMm U KOMMYTUPYEMbIM
nepeHanpsikeHmem Ha ypoBHe 1,25Uom ANMTENbHOCTLIO He Bonee 1 cek.
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PykoBoacTBo Mo akcnnyatauum

2. YCTAHOBKA U MOHTAX

2.1 PekomeHgaumm no ycTaHoOBKe

YcTtaHoBKa, HacTpouka u obcnyxuBaHue [10Y [gomkHa npomsBOAUTBCA  TOJSbKO
KBanM@uLMpPOBaHHBLIM TEXHUYECKMM NEPCOHANOM.

Mponssogute yctaHosky NOY B cooTBETCTBUM C JaHHLIM pykoBoacTBOM. HebpexxHoe
obpalleHne MoxeT npmBecTu k nospexaeHuto MNAY. He 6pocante MNOY, He nogsepranTte ero
yaapam un Tpsicke npu nepeHocke.

MomeweHune, roe yctaHaesnmBaetcsa 1Y, AOMKHO cooTBEeTCTBOBaTb TpeboBaHMAM
ycnosun akcnnyaTtaumm MAY (cm. pasgen 1.4).

2.2 NMopaaok noaknYvYeHns

Knemmbl NOAKMIOYEHUSA MUTAHUA U CUTHaAmbHbIX Lienen HaxoOAaATCA B HUKHEW 4acTu
Mnay. PasmelleHne pasbeMoB 1 Ha3HaA4YeHNE KOHTAKTOB NPUBEAEHO Ha PUCYHKe 2.

X3 (DBY-F) X2 (DB-9F)
BHeUHAS CBA3b CBA3b ¢ Npeofpa3oBaTenem
(ucnonHeHne RS-485) [KonTax] Liens i
|[KouTat Uenn 1 RS-485, A X1(DB-15M)
nuTaHue MOy
1 RS-485, A 2 RS-485, B
2 RS406. B 5 RS-485, OV KonTak Lienb
5 RS-485, ov 1,2 MuTaHue, +9.. +24B
, 14,15 |MNutaHue, 0B
X3 (DBY-F)
BHEWHAA CBA3b X1 o)
{(ucnonHeHue RS-232) 1 S
|KonTaxt] Lienb 9 15
1 DCD
2 RX
3 TX
4 DTR
5 8G
O

PucyHok 2

Mopsgok noakntodeHna T10Y kK npeobpasoBatentd 4acToTbl M K BHELUHUM
ynpaBnsAwoLWUM KOHTponiepam:

1. MoakniounTe curHanbHble Luenu Kk npeobpasoBaTento YacTtoTbl U K pasbemy X2 MNAY (cm.
PUCYHKMN 3 1 4).

2. lNogkniounTte curHanbHble LEenu K BHELIHEMY ynpasngawowemy KoHTponnepy wu k MNA4Y B
COOTBETCTBUMN C TpeboBaHUAMU, N3NOXEHHBIMU B pa3gene 2.2 HacTosILWero pykoBoACTBa
(cM. pucyHkm 5 n 6) U B pyKOBOACTBE MO 3KChnyaTauum BHELUHEro ynpasnstoLero
KOHTposnnepa.

3. MNogkntounte 60K NUTaHUS, BXOOAWMW B KOMMNeKT noctaeku MOY, k pasbemy X1 n K
nuTalLen ceTu.

PeKOMeH,D,yeMbIe CXeMbl NOAKITHOYEHNSA CUrHANbHbIX Lienemn npmeeaeHbl Ha pUCyHKax 3-6.
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pasbeM RS485

npeoﬁpasoBaTenﬂ YacTOTbl pasbem X2 n,uy
cepuun 02 (DBY-F)
Ikont] Uenb
T 1A Kont| Lenb
> |ov : 1 | RS-485, A
3 |B i 2 |RS485 B
4 | Rt £ 5 | RS-485, OV

PucyHok 3 — Cxema nodkmroveHus Y k npeobpazoeamernsm Yyacmomsi cepuu 02 u NYBH

pasbeM RS485

npeoﬁpasoBaTenﬂ YacTOTbl pasbem X2 I'I.D.V
cepun 04 (DBE9-F)
KoHT| Llenb
1 |ov |kont] Uens
2 |aA 1 | RS-485, A
3 |B — 2 | Rs485, B
4 | Rt L 5 | RS-485, OV

PucyHok 4 — Cxema nodkmroverus MY k npeobpazoeamerisim Yacmomai cepuu 04

pasbem X3 MNAY

(DB9-F)
|Kon1] Uenw
1 | RS-485 A
NokanbHan ceTb RS-485 2 |RS485 B
¢ npotokonom ModBus 5 | RS-485, OV

PucyHok 5 — Cxema nodkmroveHus MY k eHewHel cemu (yrpasnsrowumMm KOHmMporsinepam) ¢
uHmepgeticom RS-485

pasbem X3 MNAY
(DBY-F)

Kont] LUenb
1 DCD
RX
X
DTR
SG

MonHBIA MMM MMHUManNbHbIA

YcTponcTBo ynpaBneHus P AR, “ase}"f._'

¢ uHTepcpencom RS-232 i
1 npotokonom ModBus

Lol ECN Y A

H
i

LW,

v
T

PucyHok 6 — Cxema nogkntoveHus MNMAY K BHeWwHen ceTu (ynpaensowmm KOHTporfepam) ¢
nHTEepgencom RS-232
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PykoBoacTBo Mo akcnnyatauum

3. UCMNOJIb3OBAHUE NAy
3.1 UnTepdenc NnAay

BHewHun Bua nynbTa OUCTAaHUMOHHOMO YNPaBMEHMS M HasHa4yeHue YnpaBnsoLmX
OpraHoB NpPVBEAEHO Ha PUCYHKe 7.

CTpoka ctaTyca . .
P Ty Ipachnyecknii gucnnei

Pabouyas obnacTk skpaHa

KHonmi BoiGopa
BbINONHEHWE KOMaHAbl,
oTobpaxkaeMoll Ha gucnnee B

cTpoKe chyHKUWA Ha g KHONKON

Ctpoka thyHKUNA
kHonok Bbibopa

KHonka "TIYCK"

MHau KaTopbl COCTOAHWA

KHonka BbisoBa
CNpPaBKy No TEKYLLEMY MEHID

MepemelleHWe No MeHHo,
yBENUYeHWe sHadveHun

MepemelleHre No NONAM c"PABKA
pefakTMpyemoro sHadeHusa / Bxoa B noagmeHto,
/N nepexos B PEXAM

pefakTMp oBaHWuA,
MepeMelleHne NO MEHH, . noATBEPKAEHNE

YMEHbLUEHWE 3HAYEHWA BBEAEHHOMD 3Ha4YeHWA

cTon

Bbixoa U3 nogMeHto,
OTKa3 OT BB&A EHHOro 3Ha4YeHUA

KHonka "CTOM"

PucyHok 7 — BHewHut 8ud rysibma ducmaHyUOHHO20 yrpasieHusi

CTpoka doyHKUMIN COAEPXKNT TpY Nonst PYHKLMOHANbHbIX KOMaH4, AOCTYMNHbIX B TEKYLLMIA
MOMEHT S8 BbINOSIHEHMS KHOMKOW BbIGOpa, pacnofioXXeHHON nog COOTBETCTBYHOLLUMM MOMEM.
CTtpoka cratyca MMeeT Tpu Nons, B KOTOPbIX OTOBPpaXatTcs 3HAYEHNS TEKYLLMX NapameTpoB
npeobpasoBarens, BbIbpaHHbIX Nornb3osaTenem (CM. "Crpoka craryca").

Mpwn BrNtodYeHnn MAY BbIBOOUTCA 3KpaH COCTOAHUS (PUCYHOK 8), Ha KOTOPOM KPYMHbIM
WwpudToMm oTobBpaxatrTca nond, 3agaHHble Ans oTobpakeHus B CTpoke craTtyca. Bbixog u3
9KpaHa OXMAaHUSA OCYLLECTBMASETCA MpU HaxaTum Ha nobyto kHonky. [Mpu paboTe BbI3OB

9KpaHa COCTOSIHUS OCYLLECTBIISETCS HaXaTMeM Ha KHOMKY S npu HaxoxaeHUn B rmaBHOM
MEHIO UM C MOMOLLbIO COOTBETCTBYHOLLEN KHOMKM BblOOpa C hyHKUMEN "Urdo".

___OCHOEHAA MHEOPMAIMA
MowH.- 013 EET
HacT.: 255711
FasoTa

g MeHw 3

PucyHok 8 — lNpumep akpaHa cocmosiHUS
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[Ons gucnnes nynbTa ynpaBneHust MOryT 6biTb HACTPOEHbI APKOCTb U KOHTPACTHOCTb,
a Takke aBTOMaTU4ecKkoe rawleHve noACBEeTKU AUCNNes B cnyyvyae ASIMTeNbHOro OTCyTCTBUSA
HaXkaTus Ha KHOMKM (CM. "HacTpoitka mucress').

CeeTtoBble nHgukatopsl "PEXUM", "ABAPUA" n "PABOTA" oToGpaxatoT cocTosiHne
noakKnto4YeHHoro npeobpasoBarens YyacTtotbl 1 MY B cooTBETCTBMM C Tabnvuen 2.

Tabnuya 2

UHpgukaTop CocTtosiHne npeobpasoBartensa u NAY
Mpeobpa3soBaTtenb paboTaeT, HO HE BbILLES HA PEXUM.

. - uHOUKamop He zopum |HacTpoVika ycrioBui BeIXoAa Ha PEXMM OCYLLIECTBIISETCS B
PEXUM n.3.2.1 "DaTunx oBpaTHoil cCBsIZU"
(xenTeii) & - uHOUKamop Muzaem  |[1PeoBpasoBaTens oCTaHoBMeH

{} - UHOUKamop 20pum MNpeobpaszosaTent paboTaeT, BbilIeNn Ha Pexnum

. - uHOUKkamop He 2opum |[lpeobpasoBaTernib OCTaHOBMEH KHOMKOM U ABUraTesis CTOUT
PABOTA & y
(senembiii) - UHOUKamop Muzaem MNMpeobpasoBaTenb 3anyLeH KHOMKON, HO He paboTaeT

{} - UHAUKamop 20pum MNpeobpasosatens pabotaet

- uHOukamop He 2opum |HeT aBapum

ABAPUA EcTb aBapwuu, HO eLle ocTanucb NOMbITKU Nepesanycka
(KpacHbIiA) - UHOUKamop muzaem pun, ‘-'-l pesary

'ﬁ} - UHOUKamMop 20pum EcTb aBapusi n HET NONbITOK Nepe3anycka

-12-
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3.2 YnpaBneHue npeobpasoBarenem c MNAay

HacTtporka napametpoB [1Y BO3MOXHa Kak Mpu MOAKMIOYEHHOM, TakK W Mpu
OTKIMOYEHHOM npeobpasoBaTene. B cnydae oTknouveHHoro npeobpasosartensa [AY OGyger
HaxoAnTbCA B coCToAHUN "ABapus 32" — aBapus CBs3M C npeobpasoBaTtenem.

Mpn nogkntodenun MOY k npeobpasoBaTento 4YacToTbl BO3MOXHA paboTa B OAHOM 13
OBYX PEXMMOB:

® PEXUM OUCTAHLMOHHOW ANArHOCTUKY;
e PEXMM OUCTAHLMOHHOMO YNpaBneHns 1 ANarHOCTUKN.

Bbibop pexuma onpeaensercsa HacTpomkon npeobpasoBaTtens 4acToTbl HA MECTHOM
nynbTe npeobpasoartens. 1o ymonyanuio npu nogknodeHuun NAY n npaBunbHON HacTponke
CeTeBOro agpeca npeobpasoBaTtens U CKOPOCTM obMeHa AaHHbIMK ( "Cesize c IIU")
nay pabotaer B pexume AOUCTAHUMOHHOM AmarHocTukn. [lepexos B pexum
AOUCTaHLMOHHOrO ynpaBfieHUA U AWArHOCTUKU BO3MOXEH TONbKO Mocne nepeBoja
npeobpasoBaTensa 4acToTbl B pPeXuMM paboTbl C UCTOYHMKOM 3agdaHus "BHewwHun
npotokon (ACY TM)" n Haxatua kHonku "MYCK" Ha mMecTHOM nynbTe ynpaBneHus
npeobpasoBaTenem.

B pexunme OMCTaHUMOHHOW AuarHoctTvkm ¢ nomouwbio MNOY MOXHO npocMoOTpeTb
TeKylwme 3HadeHust BCeX napameTpoB, XapakTepusylwmx paboTy npeobpasoBaTens, a
TaKxKe OCYLLECTBMATb HACTPOWKY napameTpoB paboTs! MNOY.

B pexvme ANCTAHUMOHHOrO yrnpasfeHnsa 1 QUarHOCTUKN ABOMHOE HaXaTue Ha KHOMKY

Ha [1OY nepeBoguT npeobpasoBatenb B COCTosHME "paboTta", npu STOM
NPON3BOAUTCA Pa3roH ABUraTenss B COOTBETCTBUM C HACTPOMKaMK, 3a4aHHbIMU HA MECTHOM

nynbTe npeobpasoBaTtens 4acToTbl. [JBOMHOE Ha)XxaTue Ha KHOIMKY Ha [OY nepesognt
npeobpasoBaTenb B COCTOAHWE "OCTaHOB", MpU 3TOM MPOU3BOAUTCS OCTAHOB ABUratens B
COOTBETCTBUM C HACTpoOMKamMu, 3afaHHbIMWU HA MECTHOM NyNnbTe NpeobpasoBaTens 4acToThl.

v2.01 -13 -
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3.3 MeHI0 nonb3oBartens

OnucaHue meH coomeemcmeyem ripoepammHomMy obecriedeHuro MY eepcuu 1.12 u 1.12/n.
lpocmompems gepcutko npo2pamMmMHO20 obecrieHeHusi MOXHO 8 @ "UneunTuduxaums: 149",
Cosmecmumocmb gepculi rnpoepammHoz2o obecriedeHusi Y u KoHmpornnepos
rnpeobpasosamersieli Hacmomsi ripusedeHa 8 mabnuue 3.

Tabnuuya 3
Bepcuun nporpammHoro obecneyeHus KoHTponnepos | Bepcusa nporpammHoro
npeobpasoBaTens 4acToThbl obecneyenunn NAY
MecTHbIN NynNbT OcHoBHOM KOHTponneQ v1.12 v1.12/n
ynpaBfieHus KOHTpoOnnep | pacluvpeHuun
N 3.4x 3.4x
I v -
S 3.5x 3.5x 3.5x
s J
orC
3= 3.7x 3.7x 3.7x - v
3 6e3 moandmkaumm /n 3.4x 3 Bx v i
= ctapuwe 1.11 3.5x
s
Qo y
© | C mMoaudomkaumen /n i v
o ctapwe 1.22/n 3.7x 3.7x

CTpykTypHas opraHusaumsi meHio nonb3oBatens [1AY npueBegeHa B Tabnuue 4.
Ha3BaHne NyHKTOB MEHI0 MpMBOAMTCH B TakOM BuAE, B KOTOPOM OHO oTobpaxaetca Ha
3KpaHe nynbTa yrnpasneHnd. CumBonom "&" 0TMEeYeHO, YTO AaHHbIN MYHKT UMeeT NOLMEHIO,
He oTobpakeHHOe B AaHHOW CTPyKType. [ns Kaxgoro MyHKTa MEHH yKa3aH MopsaKoBbIv
HOomep, obrneryawLwmin NOUCK ero pacnorfiokeHWsl, a TakkKe CCblflka Ha HOMep CTpaHuLbl
PYyKOBOACTBA, coAepxallen onnucaHue napameTpa.

Tabnuua 4
UHpgukauuns CTpaHuua onucaHusa
1. IpocMoTp napaMeTpoOB 15
1.1 SnexTpMUeckue 15
1.1.1 YacrTora: 15
1.1.2 HOMMHANBHEM TOK: 15
1.1.3 BrXOOHOM TOK: 15
1.1.4 AKTMBH. MOWHOCTE: 15
1.1.5 Bmx. HanpsikeHHue: 15
1.1.6 Ko»d. mMomHOCTM: 15
1.2 JOnoNHUT .3JIeKTpUYEeCcKue 15
1.2.1 Bmxogpuile dasHrle TOKM H 15
1.2.2 BxopHOe HampaxeHMe I 15
1.2.3 Hanpsixenme DC 15
1.3 PexuM pabBoTs 15
1.3.1 CocrTosiune: 15
1.3.2 BagaTumuk: 15
1.3.3 VcTOUYHMK BamaHWUs: 15
1.3.4 PexuM peryauMpOBaHMUS : 15
H

rnpodornkeHUe Ha

o

nedyroweli cmpaHuye. ..
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[MpodomkeHue mabnuysl 4

Muaukauua CTtpaHuua onucaHusa
1.4 Bxogpsl/BHXOZE 15
1.4.1 Bxoxm nmaTumka 15
1.4.2 Bxogm 3BagmaTdmka 15
1.4.3 Cocrosirme CK 15
1.5 Bammra 04 16
1.5.1 HonmTkM nepesanycka 16
1.5.2 Temnep.npoduinsi 16
1.5.3 TeMnep.3JIeKTPOHUKU 16
1.6 [poume napameTps 17
1.6.1 MoTpeby.s3NeKTPOSHEPIMS 17
1.6.2 Jara 17
1.6.3 Bpewmst 17
2. HacTponka pexmuma 17
2.1 PexmM paBoTh 17
2.1.1 VcTOUYHMK BamaHUs 17
2.1.2 PexuM peryImMpoOBaHUS 18
2.2 Bapaume nyneTa 18
2.3 Hacrpoika rpapmka 18
2.4 NpocmMmoTp rpadmka 18
3. HacTpoiiku 19
3.1 HoMuH.BHX.TOK I[IU 19
3.2 JaTumk OGpPaTHOM CBSIBM [F 19
3.3 Amanorosm sagaTumk [IU & 20
3.4 OrobpaxeHMe YaCTOTH 21
3.5 Ceases c I[I4 F 22
3.6 BHemHsIsT CBSISE 22
3.7 Ilpouee 23
3.7.1 Crpoka craryca & 23
3.7.2 Jara/Bpems F 23
3.7.3 HacTpoitka aucnuess [ 24
3.7.4 BaBoackme HACTPOMKMU & 24
4. YpoBeHB jocTyna [ 25
5. UpenTubmxaums 4 S 25

v2.01
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3.3.1 MeHro "ﬂpocmomp napamempos”

B QOaHHOM MEHI MOXHO NPOCMOTPETb TeKyliue 3HavyeHuss napamMeTpos,
xapaktepuayowmx paboTty npeobpasoBartens.

n.1.1 Anekrpuyeckue napameTpbl:

Yacmoma - Tekyuwee 3HadeHMe BbIXOAHOW 4acToTbl npeobpasoBaTtensd C y4eToMm
HacTPOWKN MacTabuposaHus (CM. "OToBpaxeHne yacTOTH")

HomuHanbHbIlU MOK - Tekyllee YyCTaHOBMNEHHOE 3Ha4YeHe HOMUHArNbHOro Toka
Asuratens (CMm.takke "HOMMH . BHIX . TOK")

BbixoOHOU moOK - Tekyuwlee 9d@EeKTMBHOE 3HA4YeHMe BbIXOQHOMO  ToOkKa
npeobpasoBaTens (Toka ABuratens), ycpeaHeHHoe no Tpem dasam

AKMuUeH.MOWHOCMb - TeKyllee 3HayeHMe akTUBHOW MOLLHOCTK, noTpebnsemon
auratenem

Bbix.HanpsikeHue - Tekyuwiee 3(deKTMBHOE 3HA4yeHMEe BbIXOOHOTO HanpsiKeHus
npeobpasoBaTens (HanpskeHue Ha asuraTene)

Koaghgh.mouwgHOCMuU - Tekyliee 3HaYyeHne KoaduumeHTa MOLHOCTY ABUraTens

n.1.2 DononuuTenbHbIe aneKTpuyeckme napameTphbl

BbixoOHble ¢ha3Hble MOKU - Tekyulee 3(pdekTMBHOE 3HAYEHNE BbIXOLQHOMO
TOKa npeobpasoBartens (Toka asuraTens) B kaxaomn ns as A,B,C

BxoOHoe HanpsixeHue - Tekyuiee 3(pdeKkTUBHOE 3HAYEHNSA HaNPsPKEHMN Ha
Bxofe npeobpasoaTens B kaxagon ua gas U,vV,W

HanpsixeHue DC - Tekyuwlee 3Ha4eHWe HarnpsiKeHUA B 3BEHE MOCTOSIHHOrMo Toka
npeobpasoBaTens

n.1.3| Pexxum paboTbl

CocmosiHue - Tekylliee COCTOsIHVEe npeobpasosaTenst B COOTBETCTBUM C Tabnuuen 5.

3adamyuk - TeKkywlee 3Ha4YeHUs BbIXOOAHOM YacTOTbl MMM YCTaBKM napameTpa,
noadepvsaemoe npeobpasosartenemM B HACTOALLMUIA MOMEHT.

Ucmo4vHuk 3adaHus - TEKyLLUMIN UCTOYHMK 3a4aHNs 3HAYEHUS BbIXOAHOW YacTOThbl UNn

CTaBKM TEXHOSIOrM4YecKoro napameTpa (HacTpOMKY WCTOMHMKA 3afaHus CM.
"Mcmoqr—mx BagmaHus")

Pexum pezynupoeaHusi - TeKylWMUA pPeXuM perynupoBaHus — nogaepxaHue
BbIXOAHOM  YacToTbl  nNpeobpasoBaTensa wWnNu  noggepxaHuwe  BHELUHEero
TEXHOMNOrMYeckoro napameTpa (HaCTPOWKY pexuma perysimpoBaHuUst CM.
"PexuM perynupoBaHust")

n.1.4 Bxogbi/Bbixoabl
Bxod Oamyuka — TOKasaHMs JOaTyMka  TexXHONOrM4yeckoro napameTpa,
NoAaKITKOYEHHOrO K Npeobpa3oBaTento YacToTbl
Bxo0 3adamyuka — 3HayeHMe 3agaTtyMka  YCTaBKM, MOAKMYEHHOro K
npeobpasoBaTento 4acToThl
CocmosiHue CK — TeKyuwee COCTOSHME BXOAOB Tuna "CyXOM KOHTakT".

AKTMBMPOBAHHbLIN BXOA OTOOpaxaeTcss uugpon, COOTBETCTBYHOLLEN HOMEpPY
BXO4a B COOTBETCTBUM C YKa3aHHbIM B pPYKOBOACTBE MO 3KCnnyaTauum
npeobpasoBaTens 4acToThl.
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Tabnuya 5

Koa cocTtosiHuA

KpaTtkoe onucaHue

TectnposaHue 00

TecTnpoBaHue Bcex MO/J,yJ'Iel‘/] npeo6pasoBaTenﬂ N 3ap4dn KOHOEHCaTOpPOB 3BEHA
MOCTOAHHOIO TOKa.

Pabota 00 LWTaTHas paboTa npeobpasoBaTens

Aapus Toka 01 |AnnapaTtHas 3alumuTa no npeBbILLEHMIO BbIXOLHOMO ToKa

ABapus 02 ABapus HaNPsPKEHUI NUTaAHUA 3MNEKTPOHMKN NpeobpasoBaTens

Asapusa 03 ABapusi HaNPsKEHUN NUTaHUSA KOHTponnepa npeobpasoBartens

ABapus 04 Hu3koe HanpskeHne B 3BEHe MOCTOSIHHOrO Toka npeobpasoBaTtens

Asapus 05 Bbicokoe HanpsikeHne B 3BEHE NOCTOSIHHOIO TOKa NpeobpasoBaTens
ABapus 06 MporpammHas 3awmuTa No NPEBbLILEHNIO BbIXOAHOIO TOKa NnpeobpasoBarens

Meperpes 07

MeperpeB oxnaguTens cUNoBbix Moaynen npeobpasosatens

ABapus Toka 08

ABapusi ApaBEPOB CUIOBbLIX MoayNnen npeobpasoBaTens

ABapus cetn 09

Hu3skas aMmnnnTyaga BXogHOro HanpsxeHua

ABapus cetn 10

Bbicokas aMmnnnTyaa BXOOQHOro HanpsaxxeHus

ABapus cetn 11

HOucbanaHc das BXoAHbIX HanpsbkeHu npeobpasoBaTens (nepekoc as)

ABapus cetn 12

[uncbanaHc aMnnnTy g, BXOAHBIX HANPSPKEHWI NpeobpasoBaTens (Mepekoc aMnnnTya)

OcrtaHoB 13 LtaTHbIN OcTaHOB NpeobpasoBaTens
ABapusa 14 ABapus KOHTponnepa npeobpasoBaTens
OcrtaHoB 15 MY ocTaHoOBNEH NpW BKAKOYEHUM NUTAHUSA

ABapus cetn 16

OTcyTCTBME BXOOHOMO HAMPSPKEHMUS NPUY 3anycke

ABapus cetn 17

Bbicokas aMmnnnTyaa BXOAHOro HanpsxxeHusd npu 3anycke

ABapus cetn 18

HOucbanaHc ¢as BXOAHbLIX HaNpsbkeHui (nepekoc dhas) npu 3anycke

ABapus cetn 19

IOucbanaHc amnnnTyg BXOOHbIX HANPSXKEHUA (Mepekoc aMnnuTya) Nnpu 3anycke

Asapus 20 Tennosas 3awwuTa gBuraTtens

ABapus 21 IuncbanaHc TokoB B dhasax Ha BbIxode NpeobpasopaTtensi (MEPEKOC BbIXOQHOIO TOKa)
OctaHoB 22 OKCTPEHHbIV (aBapuIHbIA) OCTAHOB MO CUrHany Ha BXOAe "CyXOW KOHTaKT"
Aapusa 23 ABapusi noTepn Harpysku

Asapusi 24 HeuncnpaBHOCTb KOHTpOSepa paclunmpeHui

ABapus 25

ABapus 26 HeBepHasa nocnegoBaTenbHOCTb CUTHANOB Ha BXo4axX "Cyxon KOHTakT"

ABapusa 27 ABapusi gatymka Toka HyneBon nocrnegoBartesnibHoCTh (Tonbko anst NYBH)
ABapus 28 ABapus gatyuka obpaTHON CBA3N

ABapus vyacos 29

C6on YacoB peanbHOro BpeMeHu

ABapus cBsasu 30

ABapus BHELLHEN CBA3N

ABapus cessn 31

ABapusi BHyTpEeHHEN CBA3N npeobpasoBartens

ABapus cBasmn 32

ABapus cBA3n ¢ npeobpasoBaTenemM 4acToThbl

n.1.5 3awumTtbl MY

lMonbimku rnepe3aryckKka — KOJin4eCTBO OCTaBLUMNXCA NOMbITOK Nnepe3anycka aBuraTtend

Temnep.npogpunsa —

TeKylwaa TemMmneparypa oxnagutena CcunoBbiX Mop,yne|7|

npeobpasoBartens
Temnep.as1eKMPOHUKU — TEKyLLLaa TeMnepaTtypa afekTPOHNKM npeobpasoBaTens

v2.01
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n.1.6/ MMpo4yve napameTpbl
lMompeb6n.anekmpo3aHepausi — NPOCMOTP OLIEHKM KONMMYECTBa 3SNEKTPOIHEPIUN,
notpebneHHo npeobpasoBaTenieM C MOMEHTa MNOCMeAHero BKITHOYEHUS
nMTaHna
Hama — Tekywaa gata, yctaHoBneHHas B 1Y (ycTaHOBKy gaTbl MU BPEMEHU CM.

"Iara/Bpems")

Bpemsi — Tekyuiee Bpemsi, yctaHoBrneHHoe B 1Y (ycTaHOBKY OaTbl U1 BPEMEHU CM.

"llara/Bpems")

3.3.2 MeHto @"Hacmpo&ka pexuma”

B naHHOM MeHI0 ocyLLEeCTBNSETCS HACTPoKa pexnma paboTbl npeobpasoBaTens.

n.2.1] Pexxnm pa6oTbl

n.2.1.1 AcmoyHuk 3adaHusi — WCTOYHUK, OT KOTOPOro OyadeT OCyLeCTBRATHCS
N3MeHeHWe 3aaHnsa BbIXOAHOW YacTOTbl UIM YCTaBKW NapameTpa.

| 3HauyeHue no ymon4yaHmo: MlcmoyHuk 3adaHus: 3adaHue nynbma

2 3adaHue nynbma — WCTOMHUKOM 3adaHusi CRAYKUT NynbT LOUCTAHLMOHHOIO
ynpaBnennsi. MIameHeHne BENUYMHbI 3a4aHUs OCYLLECTBIISETCA B MEHIO
"Bagaume nynsTa'.

2 [lpagpuk ycmasku — WCTOMHMKOM 3adaHusi CINYXXWUT pacnmcaHuve CcobbITuM,
HacTpavBaeMoe B MEHI0 "HacTpornka rpaduxa". [lpocmoTp rpaduka
N3MEHEHUSA YCTaBKN OCYLLECTBMNHAETCA B MEHIO "IlpocMoTp rpadpmxa.
Mpn BbIOOpPE [OAHHOrO WUCTOMHMKA 3afaHusA MyCK, OCTAaHOB W W3MEHeHWe
4YacToTbl BpalWeHUss [OBUraTenst OCYLLECTBNATCA aBTOMATUYECKM MO
HaCTYyNNeHno 3agaHHOro BpemMeHu. [JaHHbIM UCTOYHUK 3agaHns npeanonaraeT
aBTOHOMHOE WCMOSb30BaHWE npeobpasoBaTensa (Hanpumep, Ha yaaneHHbIX
obbekTax 6e3 obcnyxuBarollero nepcoHana). Hactpowku rpadguka ycrtasku,
3afaHHble Ha MECTHOM nynbTe YynpaBreHus npeobpasoBaTens 4acToThbl
UrHOPUPYHOTCS.

2 Bxod 3adam4yuka M4 — WCTOYHWMKOM 3adaHMs CNY>XUT aHanoroBasi Lenb,
noAknoyaemas K COOTBETCTBYHOLEMY Bxody npeobpasoBatens. Hactponka
aHanoroBoro 3afartymka OCYLLECTBNAETCA B MEHI0 "AHasIOTOBLIL
sagaTumk [U". [N KOPpPEKTHOM paboTbl pPEeKOMEHAOYeTCA OCYyLEeCTBUTb
OLMHAKOBYH HACTPOWKY Bxoda 3agatymka Ha [AY u Ha npeobpasoBaTtene

4acToThbl.
9 BrewHul npomokon (ACY TI1) - NCTOYHUKOM 3afaHusi CIyXWUT BHELLHee
YCTPOWCTBO (BHELIHUI ynpaBnAoLLMI KOHTpoOnep). Hactpouika

B3anmopgenctema OAY ¢ BHEWHUM YCTPOWUCTBOM OCYLLECTBNAETCA B MEHH
"Buemnsist cBsiss". [1py BblOOpe OaHHOro UCTOYHMKA 3agaHusa MycK,
OCTaHOB M M3MEHEHWe 4acTOTbl BpalleHuUs ABuraTensd OcCyLLeCTBSATCA Mo
KOMaHAaMm OT BHELLHEro yCTpOUCTBa.

HesaBucmMmo OT BbIGpaHHOro UCTOYHMKA 3aaHus NYCK U OCTaHOB npeobpasoBaTens
OCYLLECTBNATCA C Y4ETOM COCTOSIHUS BXOOOB "CyXOW KOHTaKT", Mpuyem KoMaHabl
"nyck", "octaHoB" n "yCTaHOBUTbL YacToTy", NOCTYNMBLUME OT BXOAOB "CYXOW KOHTaKT"
UMerT BONbLUMA NPUOPUTET NO CPABHEHMIO C APYTMMWN NCTOYHUKAMMU.
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Pexxum peaynupoeaHusi — oTOOpaXkeHne TeKyLLEero yCTaHOBIIEHHOIO pexuma
perynupoBaHusa paboTbl ABuratens

< o yacmome — npamMoe 4YacToTHOe ynpasreHune. [NogaepxxmeaemMon
BENMYNHON ABNSIETCH BbIXOAHAsA YacToTa npeobpasoBaTtens.

2 lNo napamempy — paboTa ¢ NCNONb30BaHNEM BCTPOEHHOIO B
npeobpasosatenb YactoTbl [MN-perynaTtopa. Nogaepxkmsaemon
BESIMYMHOWN SBNAAETCH BHELLUHUW NapamMeTp, KOHTPOSIMPYEMbIN C
NCNonb30BaHMEM [aTyumKa, NOAKMYAaEeMOro K COOTBETCTBYHOLEMY BXOAY
npeobpasoBaTtens 4YacTtoTbl. HacTporka oTobpaeHus nokasaHum gatymka
OCYLLECTBNAETCA B MEHIO "OaTumk o6paTHONM cBssK' . [1NA
KOppPeKTHON paboTbl peKOMEHAYETCHA OCYLLLECTBUTL O4MHAKOBYH HACTPOWKY
BXxoAa Aatyuka Ha NMAY n Ha npeobpa3oBaTene 4yacToThbl.

HacTponka pexuma perynmpoBaHuUs OCYLLECTBNAETCA Ha MEeCTHOM nynbTe
ynpasrneHus npeobpasoBatens. [pn namMeHeHUn pexmma perynupoBaHus BCe
YMCIEHHbIE 3HAYeHUs 3aJaHn, YCTaHOBMNEHHbIE B @I "Bapmaume nyneTa" U
"HacTporka rpad¢mxa" He U3MeHATCA. Takke He U3MeHATCS
HaCTPOWKK "Ananoroserui samaTumk IU". OOHAKO NPU 3TOM U3MEHSIETCH
oTobpaxxaemasa pasmMepHOCTb 3afdaHunsa (PasMepHOCTb BbIXOLHOM 4acTOTbl UMK
pasmMepHOCTb NapameTpa).

n.2.2 3apaHMe nynbTa — YCTAHOBKA 3HAYEHUS! 33[aHUs BLIXOLHOW YacTOTbl UMM YCTaBKY
napameTpa, noadepXxuBaemMoro npeobpasoBatenieM B crnyyae BblGpaHHOro
NCTOYHUKA 3afaHVs "Bapgaumne nyasTa" (CM. "McTouHMk BamaHus").

B pexume perynupoBaHua "no napameTtpy" 3agaHue npoussBoautca B dpopmare,
COOTBETCTBYIOLLIEM HACTpOMKe AaTuMka OBpaTHOM CBS3M  (CM. "NaTumnx
oBpaTHOI CBABK").

| 3HaveHwue no ymonyanuto: 3adaHue nynbma: 050,0

n.2.3 Hactpounka rpadmka — HacTporika rpadmka M3MEHEHNSA 3HaYEeHUS 3aaHUs BbIXOOHON
4YacToTbl UNKN YCTaBKU NapameTpa, nogaepxvsaemMoro npeobpasoBartenem B criyvyae
BbIOpaHHOrO WCTOMHMKA 3ajaHusa "I'pad¢mx ycraBku"' (CM. "McTouHMK
sagauust"). Mimeetca BO3MOXHOCTb HacTponkm o 10 cobbitun (Kaxgaa cmeHa
BENNYMHbI 3a[aHMs COOTBETCTBYET cobObITMO). [na kaxgoro cobbiTust nMmeroTcs
cnegyroLwme HacTPOMKN:

- [Hu Hedenu — aeHb Hegenu, ansa Kotoporo cobbiTne ByaeT akTMBHO. Ecnn HM oanH
AeHb He BblbpaH, cobbiTve cuMTaeTcs OTKIMIOYEHHbIM.

- Bcmynaem e cury 8: - BpeMsi akTuBaumm cobbiTus

- 3adaHue — ycTaHOBKa 3Ha4YeHWs 3a4aHusl, NogAep>KMBaeMoro npeobpasoBartenem
npv HacTynseHnn cobbiTns

‘ 3Ha4yeHue no yMOn4aHuio: Bce cobbimusi omkitoYeHsb!

n.2.4 MpocmoTp rpacdmka — npocMOTP rpachvka M3MEHEHWs 3HauYeHUs 3aJaHus,

HaCTPOEHHOro B "HacTponka rpabmka". Ha akpaHe oTobOpaxaeTcs uamMeHeHue
3HaYeHVs 3aJaHMs B TeYeHWe CyTOK, BblI6Op npocMaTpMBaemMoro AHA Hedenv

OCYLLECTBISIETCS KHOMKaMM “ 7 .‘ BepTukanbHas nonoca Ha rpaguke o6o3HavaeT
Tekywiee Bpewmsi. MacwTabupoBaHve rpacduka NO BepTUKanM  NpPou3BOAUTCS
aBTOMaTUYECKUN, UCXOAS U3 MaKCUMaIbHOro 3ajaHHOro 3HaYeHUs 3a4aHus.
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3.3.3 MeHro @"Hacmpoaku"

B pQgaHHOM MeHK ocyuwecTBnseTcs HacTpowka napametpoB pabotel [MAY n
npeobpasoBartens YacToThl.

n.3.1 HomuH.BbIX.TOK MY

YcTaHOBKa 3Ha4YeHUs HOMUHANbHOrO BbIXOL4HOrO Toka npeobpasoBaTtens. 3HayeHue
OOIMKHO COOTBETCTBOBATb HOMMHANbHOMY TOKYy, YyKasaHHOMY Ha AsuraTene,
NoaKIoYeHHOMY K npeobpasoBaTento 4actoTbl. 3HAYeHWe HOMWHASIbHOro TOKa,
3agaHHoe Ha MOY wumeet 6onbwnini NPUOPUTET MO CPABHEHUIO CO 3HAYEHUAMMU,
3aaHHbIMM Ha MECTHOM nynbTe yrnpasneHua npeobpasoBaTtens 4acToTbl UnuM OT
APYrMX NCTOYHMKOB. VI3MeHeHe 3Ha4YeHNs HOMUHANbHOMO BbIXOQHOMO TOKa nNpuBeneT
K aBTOMaTM4YEeCKOMY W3MEHEHUID YPOBHEW aBapUiHbIX 3awuT npeobpasoBaTtens
4YacToThl.

‘ 3HayeHue no ymonyanuo: HomuH.esix.mok M14: 010,0 A

n.3.2 Jamyuk o6pamHou cesizu
B oaHHOM MeHI0 OCyLLEeCTBRSIETCA HAacTponka oTobpaxeHus Ha MY nokasaHui gatyvka
obpaTHOM CBA3W, MOAKMOYEHHOrO K COOTBETCTBYKOLLEMY Bxody npeobpasoBartens
YacTtoTbl. [Nna KOppekTHoM paboTbl peKoMeHOyeTCA OCYLWECTBUTb OAMHAKOBYHO
HaCTpoViKy Bxoga Aatdvka Ha Y v Ha npeobpasosaTtene 4acToTbl.

- [loka3aHue: - NPOCMOTP TEKYLLIEro 3Ha4YeHMs NOKa3aHU aaTtymnka obpaTHom
CBSI31 B COOTBETCTBMM C 3aaHHbIMW HacTporKamu;

- [lonoxeHue MmoYKu: - YCTaHOBKA MOMIOXKEHUA AECATUYHON TOYKM (3ansaTomn) B

oTobpakaeMbix NMOKalaHMsX gaTyMka OOpaTHOM CBA3M, a TakkKe B 3HAYEHUM
3afjatyMka B pexume perynuposaHus  "no  napameTpy’. BO3MOXHble
BapmaHTbl: XXXX; XXX, X; XXXX; XXXX.
M3aMeHeHEe MONMOXEHUss TOYKM BIMSIET Ha BCE HACTPOWKK, CBSA3aHHblE C
nokasaHusaMn gatyvMka obpaTHoM CBs3WM UM 3ajaHneM (B pexume
perynupoBaHusa "no napameTtpy"), npu 3TOM YCTAHOBMEHHbIE 3HAYEHUS He
macLutabupyrotcs!

- EQuHuua usmepeHusi — yctaHoBKa pa3MepHOCTH, B KOTOpOM ByaeT oTobpaxaTbes
3Ha4YeHue JaTtyMka napamMeTpa BO BCeX NyHKTax MeHto (Hanpumep: m; a), a
TaKkKe 3aJaTtyvka B pexxmme perynupoBsaHus "rno napameTpy”.

- Bbix00 Ha pexxum — ycTaHOBKa BENWYUHBI paccorfiacoBaHua (B npoueHTax ot
TeKyLLero 3agaHus), Npy KOTOpon NPUHUMAETCA peLleHne o6 nHankaumm
BbIXOZa Ha 3aJaHHbIN pexnm (cBeToamoaHbIn nHankatop "PEXUM", cm.
pasgen 3.2).

3HayeHne No yMosyaHuto:
lNMonoxeHue moyku: XXX, X
EduHuua usmeperusi: m
Bbix00 Ha pexum: +02%

CBs3aHHble napameTpbl:

n.2.2 "Bagaune nynsTa"

n.2.3 "HacTpoika rpadmka”

n.3.3 "Amamoroesmt BagmaTumk OU"
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n.3.3| Anasi0208bit 3adamyuk 14

B [OaHHOM MeHI0 OcCyllecTBnsieTCA HacTpouka MnapamMeTpoB BXOAda 3ajaTyuka,

MOOKMIOYEHHOrO K COOTBETCTBYKOLEMY Bxogy npeobpasosatens 4actoTel. [ns

KOpPPEKTHOM paboTbl pekoMeHOyeTCs OCYLEeCTBUTbL OAMHAKOBYK) HACTPOWKY Bxoaa

aHanoroeoro 3agatyuka Ha NAY n Ha npeobpa3oBaTene 4acToThl.

- [lokazaHue: - NPOCMOTP TEKyLLEero 3Ha4yeHus nokasaHum 3agaTymka B
COOTBETCTBUM C 3afaHHbIMW HAacCTponKamu;

- CMeuweHue Hyns: - yCTaHOBKAa MNOKa3aHun 3agaTymnka, COOTBETCTBYHOLLMX
HyfeBOMY 3HaYEHUI0 3aJaHNS;

- Koagh.npeobpasos.: - ycTtaHOBKa Ko3(hpuuneHTa macitabmpoBaHusi nokasaHum
3a4aTynKa;

- MuH.3Ha4YeHue: - ycTaHOBKa MUHUManbHOMo 3Ha4YeHus 3agaHuna. Ecnv peanbHble
NOKa3aHUA 3agaTtymka C y4eTOM CMeLLEHNs HyNnsa 1 koadduumneHTta
npeobpa3oBaHnsa 6yayT MeHbLLEe MUHMMArNbHOIO 3HA4YEeHWs!, TO OHU ByayT
OKPYrIeHbl 4O MUHMMASbHOIO 3HA4YeHUS;

- Makc.3HayeHue: - ycTaHOBKa MakCMMarnbHOro 3HadeHust 3agaHms. Ecnun peanbHble
NoKa3aHUA 3agaTymka C y4eTOM CMeLLEeHNs HyNnsa 1 koaddpuumeHTta
npeobpasoBaHusa OyayT 6orblle MakCMManbHOro 3Ha4YeHus1, TO OHM ByayT
OKPYrIeHbl 4O MaKCMManbHOro 3Ha4YeHus

3HayeHne No yMonyaHuio:
CmeweHue Hyns: +000,0
Koagh.npeobpaszos.: +1,0
MuH.3HaveHue:+020,0
Makc.3HaveHue:+050,0

B npeobpasoBatene curHan 3agatyvMka obpabaTtbiBaeTcd B COOTBETCTBUM CO
cnegyowen gopmynon:
[lokasaHue = (3a0am4uk - cmeweHue Hyrs)*Koag.npeobpa3sos.

[nst ycTpaHeHns BNMSHMSA LWyMa UCMonb3yeTcsl ycpeaHeHre curHana 3agatymka 3a 0,1c.

PexkomeHOyembIlt rnopsidok kanubposku 3adamyuka:

1) [llodknroyumb rnpeobpa3oeamens U 3adamyuk & coomeemcmeuu C
mpebosaHusiMu, ripueedeHHbIMU 8 pyKogodcmee o 3KCryamayuu
rnpeobpasosamersisi 4acmomei.

2) YcmaHosums criedyroujue HacmpouKu:

CmeweHue Hyns: +000,0 MuH.3HaveHue:-040,0
Koagh.npeobpaszos.: +1,0 Makc.3HaueHue:+200,0

3) YcmaHosumb 3a0amyuk 8 KpalHee [OofIoXeHUe, coomeemcecmeyouee
MUHUMaIIbHOMY 3Ha4YeHUro 3adaHusi U 3arnucams rokasaHus 3adam4yuka Sy
4) YcmaHoeumb 3adam4yuk 8 KpalHee rofioXeHue, coomeemcemeyouee
MaKkcumasibHOMYy 3Ha4eHUro 3adaHusi U 3arnucams riokasaHus 3adamyuka Syax
5) Paccyumamb 3Ha4eHUsI CMeWeHUs U KoaghgpuyueHma rnpeobpal3ogaHusi rno
cnedyrowum hopmynam:
* *
Cmewenue = Ruax ;M’N I;M’N Suuax . Koogh.npeobpaszos. =
M. "MIN
20e Ryin u Ruax — Xxenaembie MUHUMarbHOE U MakKcumMaribHOe 3Ha4yeHusi
rnokasaHul 3adamyuka
6) [lpu Heobxodumocmu ycmaHoO8UMb MUHUMAallbHOe U MakcuMalsibHoe
3HavyeHusi 3adam4yuka 051 OO0rofIHUMesIbHO20 O2paHuU4yeHusi Ouarnal3oHa

rnokasaHuti 3adamyuka

R

)
S\ —cmewerue

MAX
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n.3.1.6 Omo6paxeHue Yyacmomai

B TMNOY wumeetca BO3MOXHOCTb OTOOpaXeHusi BbIXOAHOM  4acToTbl W,
COOTBETCTBEHHO, BENIMYMHLI €e  3afjaHms C  y4yeToM  KoadpduumeHTa
MacwTabupoBaHua. Kpome koadpdpuumeHTa MacwTabupoBaHUs MOXHO 3afaTb
€OVHNLY W3MEPEHUS] BbIXOOHOW 4acTOTbl U MONOXEHUE [OECATUYHOM 3ansiTon B
oTobpakaeMoM 3HaAYEHUN.

- EQuHUUa uamepeHusi — ycTaHOBKa pa3MepPHOCTU, B koTopon byaet
oTobpaxaTbCsl 3Ha4YEeHNEe BbIXOAHOW YacTOTbl NpeobpasoBaTensi B MyHKTax
MEHI0 El "[lpocMoTp napamMeTporB”, "Banaume nynsTa”,
"HacTporka rpadpmuxa”, "llpocMoTp rTpadmxa", a Takke B CTPOKe
COCTOSIHUS U HA 3KpaHE COCTOSAHUA.

- Koagh.npeobpasos.: - yctaHOBKa koadhduumeHTa macutabmpoBaHuns
BbIXO4HOW YacToTbl NpeobpasoBaTtens; 4onycTtumblii ananasoH - 0,01...50,0;
Mpn n3ameHeHnn koadhdpurumneHTa macwTabmnpoBaHms 3Ha4YeHne 3a4aHns He
nameHsetcs!

- [lonoxeHue MoYKu: - yCTaHOBKA NOJIOXEHUSA OECATUYHOMN TOUKN (3anAToun) B

3Ha4YeHUM BbIXOOHOW YacTOThbl, OTOBpaKaeMon B YKa3aHHbIX MyHKTAX MEHIO.
BoamoxHble BapuaHTbl: XXXX; XXX, X; XX, XX; X,XXX.
M3meHeHne NoNoXxeHnst TOYKN BIUSIET HA BCE YKa3aHHbIE NYHKTbl MEHIO; NPU
3TOM ecnu BbINo yCTaHOBNEHO 3aaaHune nynbta 50 Npy NOSOXEHUN TOYKN
XXX.X, TO N3MEHEeHMe MNONoXeHns Todknm Ha X.XXX npuBedeT K CMeHe
3agaHusa Ha 0,5Mu. MAI3mMeHeHne nonoXeHns TOYKM W3MEHSeT 3HadeHue
3agaHuns!

3Ha4yeHne No yMOS4YaHuo:
Edunuua usmepeHusi: 'y
Koagh.npeobpaszos.: +1,0
lNonoxeHue moyku: XXX, X

PesynbTupytowee 3HayeHue oToGparkaemMom BbIXO4HOM 4YacToTbl
onpeaensieTca crnegyowmm obpasom:

yenas _uacmo| Fy,, *10* Koagh.npeobpasos.] = nonooicerue _mouxu .

Hanpumep, npu Fpuix=49.9Mu, n Koag.npeobpasos. = 1,23 oTobpaxaemoe
3HayeHue byaer
49,9*10*1,23=613,77 yenas uacms=0613;

nonoodicenue mouxu XXXX = omobpasicaemoe 3nauenue =613

nonoosicenue mouxku XXX.X = omobpasxcaemoe snauenue =613,0
noaoosicenue mouxu XX. XX = omobpaxcaemoe snauenue =61,3

noaodicenue mouxku X . XXX = omobpaxcaemoe snauenue =6,13

npu Eerix=0,1Iu, n Koag.npeobpasos. = 0,23 otobpaxaemoe 3Ha4yeHvne Byaet
paBHO 0, HE3aBMCMMO OT 3a4aHHOMO MOSIOXXEHNS TOUKM.

Hanpumep, ecnn pgeuratenie ¢ HOMWHANbHOW YacToToW BpaweHus 500y
NOOKMNIOYEH K MEXaHM3My C PefyKTOpoM, C HOMWMHanbHOW 4YactoTom 5lu, TO
HY>KHO 3aAaTb KO3(PUUMEHT MaclwTabmpoBaHusa 1 1 NONoXeHne Toukn X, XXX.
Mp 3TOM NOSABUTCA BO3MOXHOCTb YCTaHaBnMBaTb 3ajaHMe 4acToTbl
BpalleHns BbIXOQHOrO Bana pefyktopa. AHanormyHo, ecnu  TpebyeTcs
oTobpaxaTb 4acToTy W YycTaHaBnuMBaTb 3adaHne He B U, a B 06/MUH,
HeobXxo4MMO YCTaHOBUTb KO3(hPMUMEHT MaclwTabupoBaHUs paBHbIM 6 u
NonoXxeHne Toukn XXXX.
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n.3.5| Cessb c MN1Y

B p[OaHHOM MeHI ocyllecTBnsieTca HacTpouka napameTtpoB cBasum [10Y c

npeobpasoBaTenem 4acTtoTbl, NOAKMIHOYEHHBIMI NO KaHany ceA3n RS-485 (cm. pasgen
2.2 HaCTOSLLEro PyKOBOACTBA).

- Adpec — BbIbOp ceTeBOro agpeca npeobpasoBartens. BoaMoXxHbIn AManasoH
agpecos o1 00.00.00.00 go 15.15.15.15
- Ckopocmb — ycTaHOBKa CKOPOCTM o6MeHa AaHHbIMWU. BO3MOXHbIE BapuaHTbl

Bblbopa: 1200604, 2400604, 4800604, 9600604, 19200604, 38400604,
576000604, 115200004.

3HayeHne No yMmonyaHuio:
Ckopocmb: 38400 600
Adpec: 15.15.15.15

[Onsa koppekTHon paboTtbl cBs3m NOY ¢ npeobpaszoBaTenemMm 4acTtoTbl HEOOXOAUMO,

4yTOObl HACTPOMKM, YCTaHOBNEHHbIE B [OaHHOM TyHKTE MeEHI0, coBnaganu c
HacTpoikamu npeobpasoBaTtens 4YacToThl

n.3.5| BHewHsis1 cesi3b

B gaHHOM MeHI0 ocyLlecTBNAeTCcA HacTpovka napameTpoB cBA3u 1Y ¢ BHelHen

CUCTEMOWN YyMNpaBfeHUs WNU MepcoHanbHbIM KOMMBIOTEPOM, MOAKMOYEHHLIMU MO
kaHany csasn RS-485 nnn RS-232.

- Agapusi ces3u — Nnpu BKIIOYEHHOW aBapun CBA3W B Crydae ANnTesibHOro
OTCYTCTBUS CBA3U C BHELLUHMM YCTPOMCTBOM npeobpa3soBaTtesb OTKYaeTcs,
nepexoas B coctosiHme ¢ kogom "Asapusa 30".

- Bpems oxudaHusi — BpeMs OXuaaHUs CBA3WN C BHELLHUM YCTPOMCTBOM, MO

NCTEYEeHNN KOTOPOro Npu OTCYTCTBUMN CBSI3N OyaeT naeHTMduumnpoBaHa
aBapusi.

- [IpomoKos1: — NCNosSIb3yeMblil NPOTOKOS CBA3N. BO3MOXHbIE BapuaHTbI:
ModBus-RTU nnn ModBus-ASCII. MNogpobHoe onucaHme npoToKOMnoB
npuBeaeHO B NPUNOXEeHUN A HacTOSALLEro pyKOBOACTBA;

- [lopm: - ycTaHOBKa MHTepenca cBA3N C BHELLHeN cucteMon. BoamoxHble
BapuaHTbl: RS485 nnn RS232
HacTtponka gaHHOro napameTpa AofKHa COOTBETCTBOBATb Komnnektauum Moy
(ykasaHo Ha Haknerke ans pasbema X3)

- Ckopocmb — ycTaHOBKa CKOPOCTM 0OMeHa AaHHbIMW.: BO3MOXHbIE BapuaHTbI
Bblbopa: 1200604, 2400604, 4800604, 9600604, 19200604, 38400604,
57600604, 115200604;

- Adpec — ycTtaHoBKa ceTeBoro agpeca NAY . BoamoxHbin gnanasoH agpecos ot 000
no 127

3HaueHne no yMon4aHuio:
Asapus ces3u. 8bIK/TYeHa
Bpewms oxudarus: 2,0 cek
lpomokon: BHewHuu ryrnem
lMopm: RS485
Ckopocmb: 9600 600
Adpec: 001
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n.3.7| Mpouue

n.3.7.1 Cmpoka cmamyca
B OaHHOM MeHI0 OCyLeCcTBNAEeTCA HacTpoMka napameTpoB, oTobpaxaembiX B
CTPOKe cTaTyca W Ha 3KpaHe coctosHua (cMm. pasgen 3.1 HacToswero
pykoBogcTBa). Bo3MoOxHO oTobGpaxeHne [0 Tpex napameTpoB COrfiacHo

Tabnvue 6.
Tabnuuya 6
OTobpaxaemMbiv NapamMeTp OnucaHune
MycTo lMone cTpoku ctatyca nycroe
Tekywas nata Tekywaa nata, ycraHosneHHasa B 4y
(OATA)
TekyLiee Bpemsi TekyLiee Bpemsi, yctaHoBneHHoe B MY
(BPEMA)
YacToTta Ha Bbixoge M4 TekyLlee 3Ha4YeHWe BbIXOAHOM YacTOThl
(HACTOTA) npeobpasoBarens
Tok Ha Bbixoge MY Tekywee adhdekTMBHOE 3HaYeHNe BbIXOQHOMO Toka
(TOK) npeobpasoBaTtens (Toka gBuraTens), ycpeaHeHHoe

no Tpem dasam
AKT.MOLLHOCTb Ha Bbixoae MY | Tekyllee 3Ha4YeHne akTUBHOM MOLLIHOCTH,

(AKT.MOLUHOCTD) notpebnsiemon asuratenem

CoctosiHue M4 Tekywiee cocTosiHne npeobpasoBaTens B

(COCTOAHUE) COOTBETCTBUM C Tabnuuen 5

3apaTuuk 3HadeHMe 3agaTymka yCcTaBKM, NOAKMHOYEHHOrO K

(BAOATHUK) COOTBETCTBYHOLLEMY BXOoAy NpeobpasoBaTens
4YacToThl

Hatunk obpaTHoOM CBA3N lMokasaHusa gaTymKa TEXHOMOrMYECKOro napameTpa,

(OATYUK) NOAKINKYEHHOrO K COOTBETCTBYIOLLIEMY BXOAY

npeobpasoBartens 4acToThl

3Ha4yeHne No yMO4aHuto:
lMosuyus 1: cocmosiHue MY
lNo3uyus 2: yacmoma
lNo3uyus 3: mok

n.3. 7.5] Hama/epemsi
B naHHOM MeHI0 OCyLLEeCcTBNSIeTCA HACTpoWKa AaThl U BpEMEHU

- Jama: — HacTpoyika gatbel B popmaTte: AeHb.MeCsL.rog;
- Bpems: — HacTporika BpeMeHn B popMaTe: Yacbl.MUHYTbI.CEKYHbI.

[nsi KoppeKkTHON paboTbl peKoMeHOYEeTCs OCYLLECTBUTL OOANHAKOBYHO HACTPONKY
naTtbl 1 BpemeHu Ha NAY 1 Ha npeobpasoBaTene 4acToThbl.
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n.3.4.3 Hacmpolika ducnnesi

B paHHOM MeHI0 OCyLLlecTBMSIeTCS HacTpolka AWChNes MEeCTHOro nynbTa
ynpaeneHusi.

- [Todceemka: — HACTpPOKMKa APKOCTU NOOCBETKY;

- KoHmpacmHocmb.: — HAacTPOMKa KOHTPACTHOCTU CUMBOJIOB,

- AsmoeauweHue: — BpeMsi 4O aBTOMATMYECKOro ralieHunsi NOACBETKN Nocne
nocrnegHero Haxatus kHorku. [Npu yctaHoske BpemeHn «00 MUHYT»
aBToOralleHue noacBeTkn ByaeT OTKNHYEHO.

3Ha4veHue no yMOon4aHuio:
lModceemka: 80%
KoHmpacmHocmb: 65%
AsmoeaweHue: 00MUHym

n.3.4.4 3ae00ckue HacmMpPoUKU

v2.01

Mpwn BbIGOPE OAHHOMO NyHKTA MeHIo ByaeT ocywecTBneH cOpoc BCex HacTpoek
MAOY B cocTosiHME, YCTaHOBIIEHHOE U3roTOBUTENEM. 3HayeHusi HacTpoek Mo
YMOSMYaHMIO  ONS KaXOoro NyHKTa MEHI NpuBEAEeHO B OnucaHuu
COOTBETCTBYHOLUMX NYHKTOB B HACTOSLLIEM PYKOBOACTBE.

[ns cbpoca HacTpoek Heobxoanmo NoATBepXAeHME nonb3oBartens!

He pekomeHgyeTcs npon3sBoguTb cOpoc HacTpoek 6e3 HeobxogmmocTn. Copoc
He MoXeT ObITb OTMEHEH, nocne cbpoca BCce HACTPOMKWN, NMPOU3BEAEHHbIE ANA
KOHKPETHOro npnumMmeHeHnst HeobxoanmMo BOCCTaHaBNMBaTb BPYYHYto!
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3.3.4 MeHro @"}’poeem: docmyna”

B uensax npenoTeBpalleHUss HeCaHKUWMOHMPOBAHHOINO A0CTyna K peaakTUpoBaHWUIO
napameTtpoB paboTtbl MAY n npeobpasoBatens npeayCcMOTPeHa BO3MOXHOCTb OrpaHn4eHns
AocTyna K onpefeneHHbIM MyHKTaM MEeHK MNOoCpPeACcTBOM YCTAaHOBKM YpPOBHEW AocTyna U
naponen Ans exoga B HUX. MiMeetcs BO3MOXHOCTb HAaCTPOMKM 0O 3 YpOBHEW OOCTyna, Ans
KaXxoro ypoBHSA HacTpavBaeTCsa paspeLleHne Ha AOCTYN K CrieayrowmmMm nyHKTaM MeHIo:

ﬁ"npocmo'rp napaMeTpos"

"HacTpoika pexmuma"

"PexumM paboTs"

@I "HacTponka"

@ "YpoBenr moctTyna'

"UnenTndmxaums"

[Mpu ycTaHoBKe 3anpeTa OOCTyna K MYHKTY MEHI, OH He oTobpaxaeTcs Ha aKpaHe
nynbta. [Mpn npepoctaBneHun obcnyxuBarowemy nuuy napons onpeneneHHoro ypoBHS
Aoctyna, emy npefdocTaBrnsgeTca npaBo MpocMaTtpuBaTb UMM U3MEHATb MNapameTpbl
COOTBETCTBYIOLWIEro ypoBHA. BBoa napons, onpegensmoowero ypoBeHb  [oCTyna
nosnb3oBaTtesnia ocywecTenseTca B none meHw "Jocmyn". [locne BBoda naposis Ha 3KkpaHe
OTOOpPaXKalTCs TONMbKO T€ MYHKTbl MEHIO, K KOTOpPbIM Obin paspelleH AOCTyn Ans LaHHOro
ypoBHs. [Npu BkntodeHun MOY yctaHaBnmuBaetca "ypoBeHb goctyna 0", He Tpebyrowmn
BBOAa napons. [Ansa yposHen goctyna 1 v 2 BO3MOXHO 3afaHve naporns, CoCTosilero n3 6
umcp. MNo ymonyaHuio Ons BCex YypOBHEW OOCTyna paspelleH AOCTYN KO BCeM MyHKTam
MEHIO.

3.3.5 MeHro [n.58"Udenmudpukayus MY"

B paHHOM nyHKTEe MeHK oTobpaxaeTcsi MHdopmauuss O Bepcuu MNpPOrpamMmMHOro
obecneyenus MNAY:
- Bepcus 10 nynbma: — Bepcus NporpaMMHOro obecneyeHuns nynbta
ANCTAHUNOHHOTO ynpaBfeHus.
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4. ABAPUAHBIE CUTYALIUUN N PA3PELLEHUE NMPOBJIEM
4.1 Bo3MOXHble Npo6nemMbl U cnocobbl X ycTpaHeHus

B naHHOM pasgene pacCMOTpPeHbl TUMOBLIE CUTYaUUK, CBA3aHHbIE C UCMOSb30BaHNEM
May, korga aBapuiHble cocToAHMA npeobpasosatena w Y oOTCyTCTBYOT, OAHAKO
dyHKUMOHUPOBaHUEe npeobpasoBaTensd He coBnagaeT C oXugaHuamu nosib3oBatens. Kak
npaBuno, Takne cuTyauuMm CBsi3aHbl C HeEnpaBWibHbIMW HacTpovikamu npeobpasoBaTens
nivinn NAY mnn nameHeHnsMn B xapaktepucTukax npmeoga. Tunosble npobriembl 1 cnocobbl
NUX yCTpaHeHusi npuBeneHbl B Tabnvue 7. B crniyyae BO3HMKHOBEHUSI aBapPUNHbLIX CUTyaLUi
obpatntecb K pasgeny 4.2 HacTOdAWEro pPyKOBOACTBA, a TakKKe K pPyKoOBOACTBY MO
akcnnyaTauuun npeobpasoBaTens 4acToTbl

Tabnuuya 7 — BoamosxxHbie ripobriembl U cnocobbl UX yecmpaHeHUs

XapaKTepVICTMKa I1p06ﬂeMbl PekomeHgauuu no YCTPAHEHUo

1) MpoBepbTe ynpaBnsitoLne CUrHarnb:
- NnpeobpasoBaTenb Haxoantca B coctosiHumM "PABOTA" (BbINOMHEHO

[JBOWHOE Ha)kaTne KHOMKK @);
- MAY naxoautcs B coctosdHum "PABOTA" (BbINONTHEHO ABOMHOE

Ha)kaTue KHOMKN @);

- Ha npeobpasoBaTene OTCYyTCTBYIOT aKkTUBM3MPOBAHHbIE BXOAbI "CyXoW
KoHTakT" ¢ doyHKuuamum "Cton MY", "Mpamon octaHoB", ¢
dyHkumamm "Tyck/Cton" n "OrpaHny.yactoTbl/CTon" B COCTOSAHUM
"cTon"

[suratenb He 3anyckaeTcs - YCTaHOBJIEHbI XeNnaeMble pexXnum perynmposaHna  UCTOYHUK
3agaHus

3) NpoBepbTe, YTO YCTAHOBEHO HEHYNIEBOE 3HAYEHME CMrHana

3aaHus, U YTO 3aaHne YacTOoTbl HE MEeHbLLUE, YeM YCTaHOBIIEHHas Ha

npeobpasoBaTene cTapToBasi HactoTa

4) MNpwn ncnonb3oBaHUM B Ka4eCcTBe UCTOYHUKA 3a4aHus Bxoaa

3aJarTyMka NpoBepbTe NPaBUbHOCTb KANMOPOBKM 3agaTtymka u

cooTBeTCTBME KanubpoBku 3agatymka Ha MAY n Ha npeobpasosBaTtene

4acToThl.

5) BO3MOXHO, HE UCTEKIO BpeMS nay3bl C MOMEHTA NocreaHero

OCTaHOBa ABUraTens Unv nocne BO3HMKHOBEHUS aBapUNHOW CUTyaLNN.

1) MpoBepbTe 3HaYeHne 3a4aHns CKOPOCTU UMK YCTaBKN
TEXHOJIOrM4YECKOro napameTpa.

2) MNpoBepbTe COOTBETCTBME HACTPOEK OTOOPaXKEHNS YaCTOThl U/UNK
nat4ymka obpatHon cesasu Ha NMAY 1 Ha npeobpasoBaTerne YacToThl.

2) MNpoBepbTe, YTO 3adaHME CKOPOCTU HE BbIXOOUT 3a rpaHnLbl
[O0MNyCTUMOro Anana3oHa 4acToT, YCTaHOBMNEHHOrO B NpeobpasoBaTene

Bonblias pasHuua mexay 4acToTbl
3aaHHOM 1 haKkTU4eCKon 3) MNpoBepbTe OTCYTCTBME Ha NpeobpasoBaTtene YacToThl
CKOPOCTbIO BpaLLEHUS. aKTUBU3NPOBAHHbLIX BXOOOB "CYXOW KOHTAKT" C (PyHKUMAMU
CKopoCTb BpalleHust He "YcTaHoBuTh YactoTy", "OrpaHny.4acToThl”, ¢ pyHKLMEN
yBenn4mMBaeTcs. "OrpaHny.4acTtoTbl/CTon" B cocTosaHnM "OrpaHny.4actoTsl”.
4) MNMpoBepbTe TOK ABUraTenNsi; BO3MOXHO, cpabaTbiBaeT pyHKUMS
TOKOOrpaHNYEHUS.

5) NpoBepbTe KOPPEKTHOCTL YCTaHOBKW Ha NOY 3HayeHns
HOMWHanNbLHOro Toka NpeobpasoBatens (Cm. "HOMMH . BEIX . TOK
ny"). Bo3MOXHO, U3-3a HEKOPPEKTHOM YCTAHOBKM cpabaTtbiBaeT
PYHKLMSA TOKOOrPaHUYEHUS.
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4.2 BO3HUKHOBEHME aBapUNHbIX CUTYaLIUN.

[ns obecneyeHnst HOpManbHOro PYHKLNOHMPOBAHMSA NpeobpasoBaTens, BCe BaXHble
NMEpPEMEHHbIE €ero COCTOSIHUSI HEMPEPLIBHO  KOHTPONMPYIOTCA  MPOLIeCCOpOM  MnaTbl
ynpaBneHus. Ecnu 3HayeHne OOHOW UMM HECKONbKUX MepeMEeHHbIX COCTOSHWUA BbIOET 3a
npedenbl 6GesonacHoOro aAuana3oHa, BO3HMKAET aBapwuiiHas cuTyauus. [pu  ee
BO3HUKHOBEHUW, BbINOMHAKTCA crieayolie AeicTBUS:

e MMaBHbI OCTAHOB [ABWUratens unuM oTkNveHne npeobpasoBaTens M OCTaHOB
apuratenss camoBblberom (CM. COOTBETCTBYWOLIMA pasgen pykoBoacTBa MO
aKcnnyatauum npeobpasoBaTens 4acToThl);

e AKTUBM3ALMA ONCKPETHOTO Bbixoda «ABapusa» npeobpasoBaTens 4acToThl;
e BbIBO/] Ha 3KpaH COOBLLIEHUSA O BO3HUKHOBEHUWN aBapuu;

e MpW HaNM4YUK NOMbLITOK Nepesanycka NPOU3BOANTCS NMOBTOPHbIM 3anyck ABUraTens no
MCTeYEHUN 3a4aHHOTO NPOMEXKYTKa BPEMEHW.

Mocne TOro, kak 6yaeT ncyepnaHo 3agaHHOE KONMMYECTBO MOMbITOK aBTOMAaTUYECKOro
NMOBTOPHOrO 3anycka apuraTens, 3anyck gsuratens OyaeTt 3anpelleH o MomeHTa cbpoca
cocTosiHusa "aBapus". [nsa cOGpoca aBapuu HeoOXoOMMO NPOM3BECTU OBOMHOE Haxatue

KHOMKKN @ Ha MeCTHOM I'Ii]'lee ynpaBleHud npeoGpasosaTeneM yacTtoTbl. [locne

ABOWHOIO HaXkaTusi KHOIMKW Ha MeCTHOM nynbTe ynpaBneHust npeobpasoBaTenb
BbINOET U3 COCTOAHNA "aBapua” N HAYHET 3anyck ABuraTtens B COOTBETCTBMN C HAaCTPONKamMu.

Mepeng cGpocom aBapuiHOM CUTyauuMuM U MOBTOPHbIM  3anycKkoM ABuraTens,
ybeomTech, YTO NPUYNHBI BO3HUKHOBEHUS €€ Bblfin YCTPaHEeHbl, N YTO NOBTOPHbLIN 3amnycK He
CMOXeT NoBpeauTb MeXaHU3Mbl dnekTponpueoia.

Bo3MOXHblEe MPUYNHBI BO3HUKHOBEHUSI aBapUMHbIX CUTyauUnin U pekomeHgauum no ux
yCTpaHeHuto npuBeaeHsl B Tabnuue 8. Npn HEBO3MOXHOCTU CaMOCTOATENbHO OBHaPYXUTb 1
YCTPaHUTb NPUYNHY aBapum o0paTUTECh B TEXHUYECKUE LEHTPLI, YKasdaHHble B nacnopTte Ha
MAY. Mepen obpalwieHnemM B TEXHUYECKMN LIEHTP ybeamTechb, YTO BO3HUKLLIAA aBapusi He
Oblna Bbi3BaHA HUKAKUMWU M3 MPUYMH, NpuBeLEHHbIX B Tabnvue 8, n 4yto Bbl He MoOxeTe
YCTPaHUTb ee CaMOCTOATESbHO.

Ons nonyveHna nogpobHon mHdoOpmaumMmM O NpPUYMHAX BO3HMKHOBEHWUSI aBapUNHbIX
CUTyauun, He ykasaHHbIX B Tabnuue 8, n pekomMeHZauum no KX MOUCKY U YCTPaHEHWIo
obpatntecb K  COOTBETCTBYHOLIEMY  pasgeny  PYyKOBOACTBA MO 3SKCAnyatauuu
npeobpasoBaTens 4acToThl.
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Tabnuua 8 — Bo3amoxHbIe rnpuYUHbI 803HUKHOBEHUST asapuliHbIX cumyayut u pekomeHOayuu no ux

yCMpaHeHUro

Kop aBapuu

Bo3moxxHas n puninHa BOSHUKHOBEHUA

PekomMmeHAaumm no yctpaHeHUro

Asapus cBssn 30

HeBepHble HACTPOMKN BHELLHEN CBA3WN.
BHeluHee ynpaBnsitoLee yCTPOMUCTBO HE
NOAOKNIOYEHO NNN HA HEM OTCYTCTBYET
nuTaHue.

MoBpexaeHne nnn HesepHoe
NoaKntoYeHne coegnHnTensHoro kabens.

lMpoBepbTe HACTPONKY NapamMeTpoB
BHELUHEN CBA3W.

lMpoBepbTe NOAKNIOYEHNE BHELLHETO
ynpasnsoLwero yCTponcTea.
lMpoBepbTe UCMPaBHOCTL U
NpaBuibHOCTb NOLKITOYEHUSA
COeUHUTESbHbIX NPOBOAOB.

ABapus cBssn 31

OTka3 nnu cbon BHyTPEHHeW CBA3N
npeobpa3soBaTtens 4acToThbl.

MepesanycTuTb NpeobpasoBaTtesb
yacToTbl. B cny4ae noBTOpHOro
NOSIBNEHNS aBapuUn CBSXKUTECH C
GnvKanWmnM CEPBUCHBIM LIEHTPOM.

ABapus cBasmn 32

HeBepHble HacCTPOKKKU CBA3K C
npeobpa3oBaTenem 4acToThbl.
MpeobpasoBaTenb YacToTbl HE
NOAKMNIOYEH NN HA HEM OTCYTCTBYET
nUTaHUS.

MoBpexaeHne nnn HesepHoe
noaknioveHne coegmHMTENbHOMo Kabens.

[MpoBepbTe HACTPONKY NapamMeTpoB
CBSA3M ¢ NpeobpasoBaTenem 4acToThbl.
MpoBepbTe Nnogknto4eHne
npeobpasoBaTensi 4acToThl.
MpoBepbTEe UCMPABHOCTL U
NPaBUNbHOCTb NOAKITHYEHUS
COeUHUTESNbHbBIX NPOBOAOB.
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5. TEXHUWYECKOE OBCJ1YXUBAHUE

TexHnyeckoe obcenyxusanne [1AY [OOMKHO NpoM3BOOUTLCA B COOTBETCTBUWN C
"MpaBunammn TEXHUYECKOW 3IKCnryaTauum 9neKTpoycTaHOBOK noTpebutenen”, "lMpasunamm
TeXHUKN 6e30MacHOCTU Mpu 3KCMnyaTauum 3MeKTpoyCTaHOBOK noTpebuTtenen” cneymanbHO
NnoAroToOBIEHHLIM NEPCOHASOM.

K obcnyxmBanunto MNOY gonyckarotca nuua, Mvmerowme npaBo paboTbl Ha CUNOBbLIX
aneKkTpoycTaHoBKax ¢ HanpsbkeHnem o 1000B, npoweflune cneunanbHbi MHCTPYKTaX W
N3yuymBLUME HACTOsILLEE PYKOBOACTBO. TexHuveckoe obcnyxmBaHue LY BkntoyaeT B cebs
nepuoguyeckme npoBepku, NpoBOAUMbIE MOCE UCTEYEeHUS rapaHTUWHOro Cpoka W Janee
Kaxgble 1,5-2 roga cneumanuctamm CepBUCHbIX LIEHTPOB. NepedeHb paboT, BbINOMHAEMbIX
ANS KaXXOoro Buaa TeXHNUYeCcKoro obcnyxusanus, npusegeH B tabnuue 9.

Tabnuya 9 — lNepeyeHb pabom, 8bINONHAEMbIX MPU mexHudeckom obenyxueaHuu N4y

HanmeHoBaHue
paboTbl NMpoBoauMbIie MeponpuUATUA

lMpoBepka BHeLwHero |[Tpon3BecTy BM3yanbHO BHELUHWUIA ocMOTp kopnyca MOY Ha Hanu4dne

Buaa Nay nospexaeHun n gedopmaumn. Ha MNOY gomkHa coxpaHATbCA MapKMpoBKa
MAay v pasbemoB noakno4veHus. Npn HeOBXOANMOCTU C HAPYXKHbIX YacTewn
Mnay yoanute rpsase, Macno U NOCTOPOHHME NpeaMeThl. He gonyckaeTtcs
NpUMEHeHWe 4N YUCTKM NIacTMacCoBbIX anemMmeHToB kopnyca MNAY aueToHa,
yanT-cnvputa u T.n. Xmgkoctemn!

MpoBepka BHeLwHero |[poBepUTbL KpenneHne BHELLHUX NUTAKLWKWX U CUrHanbHbIxX uenen. Mpu

BMAA M KpenneHus  |HeoBXoaAMMOCTU — NOATAHYTb KpenneHue. BusyanbHo NpoBepuTb BHELLHWUIA BUA,
kabenen BHeWHMX |kabenen Ha OTCYTCTBME MOBPEXAEHUA N30NSALUN NPOBOAOB N KOPPO3UMN.
coeanHeHun

MpoBepka BHeLLHero |[poBECTM KOHTPOSb BHELLHErO BMAA NeYaTHbIX NaT Ha Hanuune Kopposum
BMAa NeyaTHbIX NnaT |MPOBOAHUKOB.
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NMPUNOXEHUE A.
NMPOTOKOJ1bl ModBus-RTU U ModBus-ASCII

Honyctumble ckopocTu nepefadm aanHbelx: 1200, 2400, 4800, 9600,19200, 38400 6ut/c

Honyctumble agpeca: 0-127.

Appeca napametpoB ModBus ansi pasnuuHbiXx Bepcuin nNporpaMmMHoOro obecnedeHus
KOHTpoOnnepa pacwmpeHnin npeobpasoBartens 4acToThbl npuBeaeHbl B Tabnuue A.1.

Tabnuya A.1.
Apnpec Bepcua MO
napametpa Onucakiue napametpa v3.4x | v3.5x | v3.7x
COILS (0xxxx) | YnpaBnstowme 6UTbl (4TeHMe/3anuchb)
00001 | "1" - NMYCK, "0" - CTOnN v v v
INPUTS MHdopmMaunoHHbIe GUTbI (YTeHune)
(1xxxx)
10001 | CocTosiHne npeobpasoBartend: v v v
"1" — paboTa,"0" — ocTaHoB
10002 | CocTosiHue aBapum MY: "1" — aBapus, "0" — HeT aBapum v v v
10003 | CocTosiHne Bxoga "cyxom KoHTakT" IN1 v v v
10004 | CocTosiHme Bxoaa "cyxomn KoHTakT" IN2 v v v
10005 | CocTosiHme Bxoaa "cyxoun KoHTakT" IN3 v v v
10006 | CocTosiHMe Bxoaa "cyxoun KoHTakT" IN4 v v v
10007 | CocTosiHme cBsA3m ¢ MNY:
"1" — cBA3b C NpeobpasoBaTenem ecTb v v v
"0" — aBapusa cBA3M ¢ npeobpasoBaTenem
10008 | CocTosiHMe Bxoaa "cyxomn koHTakT" IN1 - v v
10009 | CocTosiHMe Bxoaa "cyxoun KoHTakT" IN2 - v v
10010 | CocTosiHne Bxoga "cyxom koHTakT" IN3 - v v
10011 | CocTosiHne Bxoga "cyxom koHTakT" IN4 - v v
10012 | CocTosiHne Bxoga "cyxom koHTakT" INS - v v
10013 | CocTosiHMe Bxoaa "cyxomn KoHTakT" ING - v v
10014 | CocTosiHMe BxoAa "cyxoun KoHTakT" IN7 - v v
10015 | CocTosiHMe Bxoaa "cyxoun KoHTakT" IN8 - v v
10016 | ICTOYHMK 3agaHns yCTaBKu:
"1" — BHELUHUI NPOTOKON, - v v
"0" — ApYyron NCTOYHMK
10017 | Pexxum perynmpoBaHus:
"1" — no napamerTpy, - v v
"0" — no yactoTe
HOLDING | YnpaBnsiowue peructpbl (UTeHMe/3anuco)
REGISTERS
(4xxxx)
40001 | 3HayeHMe 3apgatymka B MacwTabe u*10  wnm v v v
MeTpbl_BoasaHoro _crtonbta*10
40002 | 3HayeHe HOMUHaNbLHOro Toka NpeobpasoBarens, ) v v
B Mmacwrabe A*10

npodosmkeHue Ha credyroweld cmpaHuue...
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lMpodomkeHue mabnuusi A.1

ec Bepcua MO
nag:naema Onucanue napametpa v3.4x I?:3.5x v3.7x
INPUT | UHcpopMaLMOHHLIE perucTpbl (YTeHue)
REGISTERS
(3xxxx)

30001 | 3HauyeHne BbIXOOHOW 4acToTbl npeobpasoBaTtensd B v v v
mMacLiTabe Iy

30002 | CocTtosiHMe npeobpasoBaTenss B COOTBETCTBUM C v v v
Tabnuuen 11

30003 | 3HaueHne Toka hba3 gsuratens, ycpegHeHHoe no Tpem v v v
¢asam, B macwtabe A

30004 | BHa4yeHMe  aKTMBHOW  MOLLHOCTM,  noTpebnsemon v v v
asuratenem, B macwrabe kBT

30005 | 3HaueHMe aKTMYeCcKoro AdaBfeHMss Ha BbIxode B v v v
MacliTabe meTpbl_BoasiHoro _crtonba

30006 | dencTteyloliee 3Ha4YeHWe BXOLHOro HanpsbkeHus (B), ) v v
daza U

30007 | OencTteyloliee 3HayYeHWe BXOLHOro HanpsbkeHus (B), ) v v
dasa V

30008 | encteyloliee 3Ha4YeHWe BXOLOHOro HanpsbkeHus (B), ) v v
dasza W

30009 | [lencTteyloliee 3Ha4yeHWe BbIXOQHOro HanpskeHus (B), ) v v
dasa A

30010 | dencTteylowiee 3Ha4yeHUe BbIXOQHOro HanpskeHus (B), ) v v
dasa B

30011 | dencTteylowiee 3Ha4yeHMe BbIXOQHOro HanpskeHus (B), ) v v
dasza C

30012 | 3Ha4yeHue BbixoaHoM YacToTkl MY B macwitabe My*10 - v v

30013 | [lencTByloLLee 3HAYEHNE BbIXOOHOIO TOKa, (hasa A, ) v v
B MmacwwTabe A*10

30014 | OencteyloLLee 3Ha4YeHUe BbIXOQHOMO Toka, hasa B, ) v v
B macwwTabe A*10

30015 | OencteytolLee 3HaYeHUe BbIXOOHOMO Toka, hasa C, ) v v
B MacwTabe A*10

30016 | 3Ha4yeHMe  aKTMBHOW  MOLLHOCTM,  noTpebnsemon
asurarternem, - v v
B MmacwTabe kB1*10

30017 | 3HayeHne HanpsKeHNUA B 3BEHE MOCTOSIHHOIO TOKa ) v v
npeobpasoBartens, B macwrtabe B*10

30018 | 3apesepBupoBaHoO - v v

30019 | 3apesepBupoBaHo - v v

30020 | 3apes3epBupoBaHoO - v v

30021 | TemnepaTtypa aneKkTpoHMKN npeobpasosartens, °C - v v
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