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1. MEPbI BE3OIACHOCTN

PYKOBOACTBO MO 3SKCMAYATALIM OMUCBLIBAET MNOPAAOK XPAHEHWA, MOHTAXA,
HACTPOWKN N SCKNNYATALIMN NMPEOGEPA3OBATE/IEN

A MPEAYMNPEXOEHWE! TMepepn BkaoueHueMm npeobpasoBaTesis 00s3aTesibHO U3ydnTe HacTosiee
P2.

A MPEOOCTEPEXEHUME! Tpeo6pa3oBaTtens 4actoTbl (MY) posmkeH UCNosib3oBaTtbCs  TOMbKO C
TpéxdrasHbiMK ACVHXPOHHbIMA anekTpoasuraTenamm N nutartbeAa oT
0AHOha3HOIN CETN NEPEMEHHOTO TOKa.

A OMACHOCTb! T4 pomkeH ObiTb OTCOEAMHEH OT CeTU NepemMeHHoro Toka (obecToueH) nepep
NnbbIM  0b6CNyXnBaHnem, CBA3aHHbLIM CO CHATUEM (OTKpbIBAHWEM)
3alMTHBIX KPbILWEK, COeAWHEHUSIMW CWAOBbIX WAW  yNpaBAsloWmX Uenei.
O6cnyxvBaHne MY AOMKHO BbINOAHATLCA KBANNMUUMPOBAHHBIM MEepPCOHasIoM,
N3y4MBLUMM HacTosLee P3.

A MPEOOCTEPEXEHME! B MY uMeKTCA  3/1eKTPOHHbIE  KOMMOHEHTbI,  YYBCTBUTESNIbHbIE K
cTaTuyeckomy 3nekTpuyecTBy. UYTobObl m3bexaTb MNOBPEXAEHUA 3TUX
KOMMOHEHTOB 3/1IeKTPOCTATUYECKUM Pa3psoM, He KacanTecb 3TUX KOMMOHEHTOB
WA NeyatHbIX naaT 371eKTPonpoBOAAWMM  WMHCTPYMEHTOM WX  TOJ1bIMU
pykamu.

AOI‘IACHOCTb! Mocne OTKNOYEHNS CeTU KOHAEeHcaTopbl NPOMEXyYTOo4HOol uenn DC HekoTopoe Bpems
(80 2 MUH) ocTaloTCs Nof HanpshkeHWeM, No3aTOMy He OTKpbiBaliTe Kpbiek MY,
3aKpbiBalOLLNX TOKOHecyLwmne asiemeHTbl MY. BusyanbHbiM Npu3HakoMm onacHoro
HanpsXKeHNs Ha KoHAeHcaTopax aBnseTcs ceevyeHve LED nHavkaTtopos Ha naHenu
ynpasneHus MNY. Mo onacHbIM HanpsXeHnemM HaxoAAaTCA He TOSIbKO 3/1IEMEHThI
M4y, Ho kabenn asuratens, cetu!

A MPEAOCTEPEXEHUME! O6s3atensHo  3azemnsiite MY yepe3 COOTBETCTBYHOLLYH — KIEMMY.
ConpoTuB/eHVA 3a3eM/IAIOLLETO KOHTYpa - He 6osee 4 Om.

A OMNACHOCTb! He nogkntovaite ceTb K knemmam U, V n W, npegHasHavyeHHbIM 418 NO4COeANHEHNS
asuratena. Ecnum ato cnyumtbed, 1o MY 6yaeT BbiBefeH u3 crtpos. lMpu atom
noTpebuTenb AMwaeTcs rapaHTuiiHbIX 0653aTeNbCTB NOCTaBLUMKa U U3roToBuTens!

AI‘IPE,D,OCTEPE)KEHVIE! Papunatop MY Bo BpemMs paboTbl MOXeET HarpeTbcsa A0 TemnepaTypsbl
6onee 70°C. He kacaiTecb paguatopa pab6oTatouwero MY Bo msbexaHune
oxora. He 3akpbiBaiiTe paguatop npegmeTramu, nNpensATCTBYIOLUMM
CBOOOHOW KOHBEKLMN BO3AYyXa.



2. TEXHWYECKVE [OAHHBLIE MPEOBPA30OBATENE/ CFM110

HanpsyeHune nutaHua UBx

220 B + 10% - 15%

MutaHwne
YacToTa nuUT. HanpshkeHunsa |45 —66 'y,
BbIxoAHOE HanpsXeHne 0 — UBx
BbIXxogHasa yacrtorta 0;1-800Tu
BbIXO/] lMorpewHoCTb YacToThl 0.05Ty
Bunag moaynaumu BekTop Hanps)xeHus
MoakntoveHve auratensa |CTaHgapTHbIV aBuratenb 220/380B
NOAK/N0YaEeTCH TPEYrosibHUKOM
Xapaktepuctuka U/f ® J/InHeliHasa (NponopumoHanbHas)
m KBagpaTtnyHas
m KopHeBas
YacToTa ynpaBJsieHns
Cuctema CU/10BbIMU MOAYSIMU 3-6-9-12 «u
ynpas/eHus

3apaHune cKopocTu
BpaLleHus

AHanorosbIi BX0o4, UMdpoBoii BXoa,
naHe b yrnpaB/ieHUs, NOTEHUMOMETP.

Paspewiatoiasa cnocobHocTb: 0,1% ans
aHasnorosoro Bxoga nnu 0,1 M'y- 106./MuH.
ON8 naHenu ynpas/eHns.

Bxogbl / BbIXOAbl

AHasoroBbIii BXoq,

2 aHas/10roBbIX BXo4a:
B pexum Hanpsxenusa: 0(2) — 10 B,
Rin= 50 kKOm;
B peXumM Toka (Tonbko 1-i1 Bxon):
0(4) — 20 MA, R, =220 Om

LindppoBoii Bxop,

6 pasgesieHHbIX LMhPOBbIX BXO40B:

B aKTUBHbIV ypoBeHb: 0 B,

B HeaKTMBHOe cocTosaHue: 20 — 24 B.
ConpotuBrieHne Rj,= 5 KOMm.

yrnpaB/eHuns
AHasoroBbI BbIxog, / 1 aHa/10roBbIN BbIXO/A:
BbIXOA, C OTKPBITLIM B peXXMM TOKOBOTO Bbixoga: 0 — 1mA,
KOJ1/1EKTOPOM
Harpy3o4uHas cnocO6HOCTb BbIXo4a C
OTKPbITbIM KOJIIEKTOPOM — A0 2A / 24B.
PenelHblii BbIXOA, 1 pene c nepekngHbIM KOHTaKTOM:
B KOMMYT. Harpy3ka: 250 B/ 10A (AC)
MOSTHOCTBIO NpPOrpamMmMupyemMbIii
MCTOYHVK CUTHaSIA.
W 110 TOKY NoTpebneHus
aBurarenem;
B OT KOPOTKOro
3aMblKaHUS Ha 3eM/110;
3awuTa ®m OT MeXdra3Horo

3aMblKaHUs;
B OT MpeBbILUIEHNS

BXO4HOIo HanpshkeHus;
m OT neperpesa MY




CBOAHAA TAB/IMLUA NMAPAMETPOB MOJE/IE/ CFM110

BXOHOW TOK, A BbIXOQHOW TOK, A
MNMPEOBPA30- BEC. kr
BATE/Ib HOMVIHAMb MAKCW- MPEAOXPA- | HOMUHA/Tb- MAKCWI- '
-HbIN MA/IbHbIN HUTENA HbIl MA/bHbIN
CFM110 - 0.25kBT 3,7 5,8 8 15 2,5 0,6
CFM110 - 0.37kBT 6 8,5 10 2,2 3,5 0,7
CFM110 - 0.55kBT 7.5 9.2 10 3.0 4.0 0.7

3. MONYYEHNE N OCMOTP

MpoBepbTe MOMYYEHHbII KOMMIEKT, KOTOPbIi, B 6a30BOM BapuaHTe, AO/MKEH COCTOATb U3
npeobpasoBartenst yactotbl CFM 1 HacTosiLero pykoBoAcTBa Mno aKcnyataumu.

Ocmotpute MY Ha npegMeT  OTCYTCTBUS  MOBPEXAEHWA. Y[0CTOBEpbTeCb, 4TO
HOMVHaN npeobpasoBartens, ykasaHHblii Ha LWW/bHWKE MONyYeHHOro obpasua, COOTBETCTBYET
3aKasaHHOW Moaenw.

4. XPAHEHVE N YCTAHOBKA

MY [O/MKHbI XpPaHUTLCS B 3aBOACKOV ynakoBke. Bo u3bexaHue yTpaTtbl rapaHTum Ha
6ecnnaTtHblli PeMOHT npeoGpasoBaTtesieil, KoTopble A/MTeNbHOE BPeMsi OyAyT HaxoAuTbCsl Ha
cknage, Heob6Xx0AMMO 06ecneunTb KX XpaHeHWe COrMlacHO HMKeyka3aHHbIM pPEKOMeHAALUsIM:
XPaHWUTb B CyXOM 1 YNCTOM NOMELLEHUN:

= Npu Temnepatype cpefpl ot -20 go +60 °C,

" [pW OTHOCUTES/IbHOM BRiaXKHOCTU A0 90 % (6e3 06pa3oBaHUsA KOHAEHCATA);
" Mpu aTMocdepHOM daBneHun ot 86 o 106 kla;

" He XpaHuTb B YC/I0BUAX, 61aronpuAaTCTBYOLLMX KOPPO3UK;

" He XpPaHUTb Ha HeYCTOWYMBbLIX NOBEPXHOCTSX.

[ns obecneyeHns HOPMasIbLHOIO TeM0BOro pexuma M4, ero Heo6xo4MMO ycTaHaB/MBaTbL B
BEPTVKa/IbHOM MOJIOXEHUMN, 06ecneymB BO3AYLUHbIA Kopuaop: ¢ 6OKOB W cnepean - He MeHee 50
MM, CBEpPXY U CHU3Y — He MeHee 150 Mm.

MY fomkHbI ycTaHaB/IMBaTbLCA B MeCTax, obecneuyvBatoLLmx crnegyroLime ycnoBus:
= OTCYTCTBME NPSAMOro nonagaHuns 6pbI3r 1 BbiNageHns KoOHAeHcaTa Bnary;
" OTCYTCTBUE BO3LENCTBUA NPAMbIX COTHEYHbIX NIy4eit U OPYrMX NCTOYHMKOB HarpeBsa,;
" OTCYTCTBME BO3LENCTBUSA arpecCuBHbIX ra3oB 1 KOPPO3uK;
= OTCYTCTBME Mbl/IM N META/ITNYECKUX YaCTUL;
= OTCYTCTBUME BMOpaALMIA 1 yOAPOB;
" OTCYTCTBUE CUJIbHbIX 3/IEKTPOMArHUTHbLIX NOME CO CTOPOHbI APYroro 060pyA0BaHNS;
» paboyas TemnepaTtypa - oT MuHyc 10 go + 40°C;
® OTHOCUTE/IbHAsH BNaXKHOCTb BO3AyXxa — A0 90% (6e3 o6pa3oBaHus KOHAEHCaTa);
= aTMocdpepHoe fasnieHune - 86 - 106 kla.



5. ANIEKTPOMOHTAX N TOAOK/TKOYEHNE

5.1. ONMMCAHVE KOHCTPYKUNN N MOCJ/IEAOBATEJ/IbHOCTb MOHTAXA

Ha pucyHke 1 nokasaH BHeLLHWUI B npeobpasosarteneii cepun CFM110 mouHocTbio 0.25 - 0.55kBT.
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PucyHok 1.

MoacoeguHnTe NpoBoda nutarwen cetn (knemma ~220V) n geurarens (knemma UVW). He nepenyTtaiite mx!
MpoBOAHNKN Kabens, coefuHALWEro npeobpasoBartenb C ABuratesieM U MUTaloWein CeTbio [O/MKHbI ObiTb
TONIbKO MeAHbIMU. MOMEHT 3aTArnBaHnsa 3a>KUMHbIX BAHTOB CU/10BbIX TEPMUHaUI0B — 12 KIC - CM.

5.2. BA3OBAA CXEMA COEAVHEHWW

3aLMUTHOE YCTPOWCTBO
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PucyHok 2.



5.3. YKASAH/A MO 3JIEKTPOMOHTAXY

MPEAOOCTEPEXEHWE! He noacoeauHsiiTe npoBoga cetn K TepmuHanam U,V un W,
npefHasHayeHHbIM 4715 NOACOeANHEHMA ABUraTENS.

BHUMAHWE! 3artarvBaiTe BWHTbI, 3aXuMawlwue MpoBoga C YCUUEM,
pekoMeHayemMbIM HacToAawmm P3.

[JaHHble  npeobpasoBaTenim  paccuMTaHbl Ha Konoaka Ha KOnoaka Ha
paboTy CO CTaHAaPTHbIMK TPEXdasHbIMU aCMHXPOHHbLIMU rﬂﬁ'}ﬁfﬁ’fi,_. rﬂ'ﬁ"fﬁfﬁ’]?___
asuratenamu,  NOAKIYEHHBIMU TPEYroIbHNKOM. : :
[aHHbIi cnoco6 noakn4veHnss  0OMOTOK ABurarens EA

i
i
L]

nokasaH Ha pucyHke 3 cnpasa.

EEl Ry T -

Ha pucyHke 3 cnesa nokasaHO NOAKIOYEHUE
0O6MOTOK  ABuratens 3Be3[O0i, Npu KOTOPOM  TOXe

apuratesib MOXeT pa60TaTb, HO C MeéHbLUNM MOMEHTOM v
- K npeobpaszoBaTtento K npeobpazoBartento
Ha Bausly. ofk/loyeHne 3Be3[0i He peKkoOMeHAyeTcCs.

PucyHok 3 — BapraHTbl nogxnoyeHns gsuratens.

Bo Bpemsi yCTaHOBKM U nofkntodeHusi MY pykoBOACTBYITECH MpaBUIaMK 3KCMlyaTauum
3M1EKTPOYCTAHOBOK M HOpMaMu 6€30MacHOCTH.

= Y6eanTech, UTO 3alMTHOE YCTPONCTBO BK/IKOUEHO MEXAY nuTatoLeli ceTbro 1 MY.
= Y6eautecnb, 4To MY 3a3emseH, a ConpoTMBNEHME 3a3eMNsAoLLeln ueny He npesbiwaeT 40Mm.

= 3aszemneHve MU wn pBuratena pgenaite B COOTBETCTBUM C  TpeboOBaHUSAMU
OEVCTBYHOLNX HOPMATMBOB, a 3a3eM/ISLME NPOBOAHMKN KaK MOXHO KOpoYe.

= [lpy ncnosb30BaHUU HECKO/bKUX MY, yCTaHOB/IEHHbIX PAAOM, UX 3a3eM/ifoLLme
KNemMMbl MOXHO COeaANHUTb Napasisie/ibHO, HO Tak yToObI 13 3asemMnAanwmx nposoaos
He O6pa3OBbIBaJ'II/ICb neTnn.

= 119 U3MEHeHUA Harnpas/ieHNsa BpaLleHUs aBuraTenia 4oCTaTOuHO NOMEHATbL MecTaMu ABa
nposoga, coeAuHALWNX agsuratesis ¢ 4.

» Y6eauTechb, YTO NUTaloLLas ceTb CNOCOOHa 06ecneunTb HEOOX0ANMOE HanpsHkeHne Ha
knemMax MY, npy NosHON Harpyske ABUraTens.

* He nogcoeauHsiiTe 1 He OTCcoeAVHAKTe NpoBOAa NpeobpasoBaresnis Npy NogaHHOM
HanpsbkeHUn nuTaroLeid ceTu.

* He KOHTpoNupyiiTe (M3MepeHNeM) CUTHasTbI Ha NeYaTHbIX NiaTax Bo BpeMs paboThbl
npveoga.

= [1nA noAgKNIoYeHnsa ogHoOasHoM ceTn NCnoib3yiTe ABa TepMunHana ~220V. He nbitalitecb
noAkYaTh K npeobpasoBartesito ogHoasHbIn ABUratess.

* PekomeHayeTcs NpokabiBaTh NPOBOAA YNPAaBAAOLMX Lienei nog yrnom npuMepHo 90°
MO OTHOLLEHWIO K CM/I0BbIM NPOBOAAM.

= 1N yMEHbLUEHNS NMOMEX, co3faBaembiX MY, ncnonb3yinte unbTp 3NEKTPOMArHUTHbIX
nomex (onuus) 1 CHXalTe HecyLlyto vyactoTy LUVM.

= [In9 yMeHblLUeHMs TOKOB YTeuykum npu paboTe Ha [ASIMHHBIA Kabenb WCnonb3yinte
NHAYKTUBHBIA nAbTp (0Numsl), KOTOPbIA MOACOEAMHSAETCA HEMOCPEACTBEHHO Ha BbIXOJ,
MY. He npumeHsiiiTe eMKOCTHbIE 1 cofepxalume eMKoCTH hubTPbl Ha Bbixoge MY.

= [Ipu MCNOb30BaHUM YCTPOCTBA 3awnTHOro oTkatoveHus (Y30), pekoMmeHayeTcs
BbIOMpaTh 3alUMTHOE YCTPOCTBO C TOKOM OTK/IIOUEHUS He MeHee 20 MA 1 BpeMeHeM
OTK/I0YeHNs He MeHee 0,1 cek, Tak kak, npu 6onee 4yyBCTBUTE/IbHOM Y30, BO3MOXHbI
NOXHble cpabaTbiBaHWs.



5.4. OCOBEHHOCTWN PABOTblI CTAHOAPTHbLIX ACUHXPOHHbIX
NBUIrATENEA C MPEOBPA3OBATE/IEM UACTOTbI

1. Tpw nuTaHun TpexdasHoro acMHXPOHHOro Asuratens ot MY noTepu B ABuratesie MeHblue,
yemM nNpu NUTaHUM OT ceTW. B 3aBUCMMOCTU OT YCTAHOBMIEHHOITO BPEMEHU pasroHa,
NMyCKOBOI TOK, MNOTPe6/seMblil MPUBOAOM OT CETU, MOXET He MpeBbllaTb HOMUHAa/bHBIA TOK
Wnn npesbiwats ero scero B 1,5 pasa. lNpu npAMOM MyCcKe acUMHXPOHHOro Asuratens c
KOPOTKO3aMKHYTbIM POTOPOM, MYCKOBOI TOK 60/1bLUE HOMUHA/LHOIO B 5 - 7 pas.

2. Mpu paboTe CTaHAAPTHOrO ACWHXPOHHOTO ABUraTeNsl Ha HU3KOW CKOPOCTU C
HOMWHA/IbHBIM MOMEHTOM, BO3MOXEH €ro neperpes 13-3a yMeHbLLEHNsI 064yBa CO6CTBEHHbIM
BEHTUIATOPOM.

3. CraHpapTHblli  (CaMOBEHTUNUPYEMbIA)  AaCMHXPOHHbLIA — ABWrateslb  MOXeT o6Gecneuntb
MaKCUMasIbHbIiA MOMEHT TO/IbKO Ha HOMMWHA/IbHOW YacToTe BpalleHusi, Mo3TOMy, Mpwu
CHWKEHUM  CKOPOCTY BPALLEHNS HEOBXOAMMO YMEHbLUATb MaKCUMasIbHYH Harpysky Ha Basly
asuratensi.

4. Ons  [OOCTMXKEHUS] BbLICOKMX MOMEHTOB MpU HU3KMX CKOPOCTSIX BpalleHus cneayet
Cnosib30BaThb cneuvanbHble gApuratenn (C  He3aBUCKMMbIM OT  CKOPOCTY  BpalleHus
OXNaXAeHNeM) unv apurateny 3aBbllLEHHOW MOLLHOCTW.

5. Tpn ncnonb3oBaHUW CTaHOApTHOrO ABuratens (HanpuMmep, pacCcyMTaHHOro Ha nuTaHue oT
cetm 50ly) Ha 6GonbwKX 4yacToTax, koTopble obecneumBaeT Y, cnegyeT y4yuTbiBaTb
OrpaHNYeHns  CBSI3aHHble C PECypcoOM MOALUMMHMKOB W MOBbIWEHHOW Bubpauun wus-3a
ocTaToyHoro gucbanaHca poTopa.

6. Mpn pnAvHHOM  kabene, coeauHsatowem MY ¢ aurateneM, BO3MOXHbI  MUKOBbIE
BbIOPOCHI  HaMpshKeHWs Ha 06MOTKax ABuratensi, KOTopble MOryT NpMBECTU K MNpPO6Oto
“3015UMM 06MOTOK ABuUratens. ECTb HECKOMbKO MyTei pelleHnst 3Toil Npo6iembl:

* MPUMEHEHNE MOTOPHOIO hU/IbTPA, CHUXKAIOLLETO BE/IMUMHY NMUKOBbIX NepeHanpsikeHNiA;

" UCMOMb30BaHMe [BuraTeNnis C BbICOKMM MPOGUBHLIM  HAMPSHKEHMEM  U30MALMK,
cneunasnibHo  npefHasHauyeHHoro, Ana  paboTbl € NOJYNPOBOAHVUKOBbLIMM
npeo6pasoBaTensiMu1 YacToTbl;

" npuMeHeHune kabens aavHol He 6onee 10 — 30 m.

5.5. OCOBEHHOCTN ®YHKUWOHWPOBAHNA 3AWNT

Mpeobpaszoatenu cepum CFM110 nmetoT NsATb BULO0B 3aLLMWT:

1. NnpeBbIlLEHNE BXOAHOTO HaMpsHKeHWs U Toka MUTaHus,

2. npesbllleHe noTpebnsemMoro Toka ABuraTesem,

3. neperpes npeobpa3sosaTens,

4. nNpeBbllIEHVE HanpsHXKeHUs Ha LUMHE MOCTOAHHOrO TOKa,

5. OTCyTCTBME OfHOV U3 ha3 HanpshKeHWs Ha BbIXO4e NpeobpasoBarens.
PaccMoTpuM Kaxkayto U3 3awmt nofpobHee.

1. MNpeBbllWeHNe BXOAHOIO HanpshkeHus. PaboTa AaHHOM 3awuTbl B MEPBYD oyepeab
3aBUCUT OT MOAK/IIOYEHHOTO BHELIHEro 3allMTHOro YCTPOACTBA — OrpaHNUUTE NS ToKa (MM NPOCTO
— nakeTHWUKA). B criyyae npeBbIlEHUs BXOAHOrO HanpsbkeHns 270 B cpabatbiBaeT orpaHnymTeslb
HanpsHKeHWs1, yBeIMUMBas BXOAHOM TOK NUTAHUS A0 YPOBHA cpabaTblBaHUSI BHELIHENO 3alMTHOro
ycTpoiicTBa (NakeTHuKa). Bpems cpabaTtbiBaHUS OrpaHuunTenst HanpsbkeHust - 20 Mc.

Mpy BO3HMKHOBEHMM aBapuWiHOW cUTyauMnm B caMOM MpeobpasoBaTtesie MOXET BO3HWKHYTb
6onbloii Tok noTpebneHus ot cetn 220 B nepemMeHHOro Toka. B Takoii cuTyauun, cpabotaet
BHELUHWI NpeAoxpaHnuTenb 1M OTKIUUT MOSIHOCTbH NpeobpasloBaTenlb OT MUTaHUS.

Mocne cpabaTbiBaHWs BbILLENPUBEAEHHON 3alMTbl A8 BOCCTAHOB/EHMS paboTbl MY
HeOOXoAMMO  YCTpaHUTb NPUYMHY cpabaTbiBaHWA 3awuTbl (NpegsapuTenibHO 06eCcToYMB BCHO
CXemy), a NOTOM MOBTOPHO BK/HOUUTL NpeobpasoBartesib.

2. 3awmTty no noTpebsiseMoMy TOKY MOXHO pasfesninTb ellé Ha Asa Buaa:

a) ObICTpoAeiicTBYIOWAA C 3apaHee MpeaycTaHOB/IEHHbIM YPOBHEM cpabaTbiBaHUs -
3alWyaeT TPEXJasHbIi BbIXOA, OT KOPOTKOTO 3aMblkaHus Ha 3emio (06lWmidi nposoa) u OT
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MexasHoro  3ambikaHus ObIX ABYX (Mam Tpéx) ha3 mexay coboi. [aHHas 3awmrta He
HacTpavBaeTCcs MoJfib3oBaresieM W He MOXeT ObiTb OTK/IYeHa. Bpemsa cpabaTbiBaHUs 3aluTbl
coctaBnseT 10 MKC, Npyv 3TOM Ha 3KpaH MHAMKaTopa BbIBOAUTCA COO06LLeHMe «Aovr» (Amper over)
nnn «A_Hi» ¢ NnepnoAnyHOCTLIO OKOMO 1 cek, Janee OyneT nepesanylieH Asuratesib.

0) HacTpauBaeMasi 3alimMTa no notTpedbasemomy Toky asurateniem. B nyHkTtax meHto 4-05 u
4-06 HacTaMBaeTCA YpOBEHb W BpemsA cpabaTbiBaHMA 3awWuTbl NO TOKy. Ecnm 3a Bpems,
onpegenseMoe MyHKToOM MeHlo 4-06, 6yaeT HenpepbIBHO NpPeBbIWEH NOTPebnsAemMblli gguratenem
TOK (YpOBeHb TOKa - NYHKT 4-05), To cpaboTaeT nepesanyck gsuratesns. MNMpu cpabdaTbiBaHUN AaHHOA
3allUMTbl HAa 3KpaH MHAMKaTopa BbIBOAWUTCA COO06LLeHVE «A ti» (Amper time) ¢ NnepnoanyHOCTbIO
okono 1cek.

MONHbIA OCTAaHOB ABWraTesisi HaCTYMUT, TOJIbKO €C/iM KOJIMYECTBO cpabaTbiBaHWil 3aluT Mo
TOKY NpEBbICUT 3HaueHne nyHkTa 4-07 (npefen Konuuectsa cpabaTbiBaHWii 3aWmT No Toky). Ecam
3HauyeHue nyHkTa MeHto 4-07 = 0, TO OTK/IIOUYEHME MO NPEBBILIEHNIO TOKA HE HACTYMUT.

BbIXOAHOW TOK

| s ANUTENbLHOCTI Manas -
: NpeBbIWeHU ANUTENbLHOCTb L
YPOBEHbL : TOKa 3
3aWmUTBl  [-------- P R NRREEE N ?
T 2 ' ' ' ' T
no To“y L] m u L] w L} 1 1 1 @
N.MeHIo 129 _ - S z
4-05 - S P z
G A X ' s . ' : ' E!
oo Cox ' o
' g I m -3 ' : ' :
ow " B : Co t, cex
e
nepsoe .~ BTOpDe/ TpeTbe /
cpabaTbiBaHue cpabaTbiBaHUe cpabaTbiBaHue
3dWKNTEI 3almnThl 2aWNTEI- OTKNK4YeHWe

PucyHok 4 — CpabaTblBaHve 3al1Thl NPW TOKOBbIX Neperpyskax.

Mpn cpabatbiBaHWM 1060 N3 BblWENPUBEAEHHbLIX 3allWT, KPOME BbiBOAA Ha 3KpaH
Co00LleHNs, ByaeT MuUraTb KpacHblii CBeETOAMOA Ha MHTepdieiicHoi nnate n 6yaeT nogaHo aAsa
KOPOTKMX 3BYKOBbIX CUrHana. Bblleyka3aHHble CO06LeHNa 6yayT BbIBOAUTLCHA, Nnoka He 6yaet
HaxkaTa KHorka «CTOIlM» npyu OCTaHOB/IEHHOM ABuUraterse.

3. MeperpeB npeobpa3oBaTensi BO3MOXEH NpW C/ULIKOM  BbICOKOM  TemnepaType
OKpyXatwLlein cpefpl, THKENbIX YCMOBMAX paboTbl MM aBapuiiHoi cuTyaumu. Kak npasuno,
nepuoanyeckoe BK/HOYEHVWE BEHTUNATOpPa He [aéT neperpetbcA npeobpasoBartesiio, HO ecnu
BO3HUK/MNA Takasd cutyauua (Temneparypa cBbile 65 °C), TO Ha WHOMKATOPE HAaYHYT MuUratb
cumBonbl toHi («High» - Bbicokast Temneparypa).

BkntoueHve BeHTUIATOPA MPOUCXOAUT Korga Temnepartypa CU/I0BOroO MOAY/A MpeBbIlaeT
40 °C, a OTK/IYEHNE BEHTUMIATOPA NPOUCXOAMT NPW NOHMWKeHUn Ao 37 °C. Copoc neperpyskn no
Temnepartype Npou3oWAET aBTOMaTU4Yecku Npu OCTbiBaHWM NpeobpasoBaTens [0 Temnepartypbl
0CTaHOBa BEHTUNATOPA.

4. TIpeBbllEHME HaMNPSHKEHWS HA LUMHE MOCTOSIHHOITO TOKa BO3MOXHO MpPU  PE3KOM
TOPMOXEHWUW, NGO MNPV OCTAaHOBE WHEPLUMOHHOW Harpy3ku Ha Basly gsuratens. MNpu  3Tom
OCTaHOB [ABuraTens 3aMef/isieTcss [0 Tex MNop, Moka 3Heprusi pekynepauuy He 6yaet
n3pacxofoBaHa 6G/IOKOM NUTaHWSA. EC/M NOCTOSIHHOE HamnpshkeHve npesbiwaeT nopor 400 B, Toraa
ABUratesib OTK/OYaeTCs, U BKIOUYUTL €ro MOXHO, TO/IbKO MOBTOPHO 3anyCTUB [ABUraTesb C KeMm
ynpaBfieHNs UM KHOMKaMK. [py  OTK/IKOYEHUM [ABUraTesis M3-3a  NepeHanpshkeHus Ha akpaH
BbIBOAMTCS COO6LLEHME: «H_dc» - BbICOKOE NMOCTOSIHHOE HanpshkeHue. BblBOg, HA 3KpPaH AaHHOro
COOOLLIEHUS NPEKPATUTCS NPY MOHVKEHUM HANPSHKEHWSI [0 HOPMbI, C 3afepXkoi 10 cek.

5. OtcyTtcTBME OfHOW K3 a3 Ha BbIXxoAe npeobpasoBaTens BO3MOXHO Mpw
HeucnpaBHOCTSIX B camMOM npeo6pasoBatesie. Takke f[aHHas 3aluTa MOXeT cpabaTbiBaTb Npu
Ha/MuMM Ha BbIXOZe npeobpasoBaTtenss HEeCUHYCOMJANbHOTO  HanpshkeHus. Hanuuue 3Tol
3aWunTbl He MO3BO/MT ABWratento paboTtatb OT ABYX has, AaXe ec/vm TOK He MpeBbilaeT nopor
cpabaTbiBaHMs 3awmTbl. OTOOpaxaeTca faHHaa 3awuTa cooblleHnem Ha mHaukatTope «FAZA»



N MOXeT OblTb cOpolleHa HaxkaTMem Ha kHonky «CTOlM» npyu OCTAaHOB/EHHOM ABuratene.

6. NMOHMXKXEHME HAMPSHKEHMA HA LUMHE MOCTOSAHHOIO TOKa BO3HMKAET MpPU HeCTabu/bHON
nuTarowen cetm ~220B. Ecnn nuTawolwasi cetb MMEET 3aHMWKEHHOE 3HAYEeHUEe HampsKeHUs unn
60NblLIOE BHYTPEHHEE CONPOTMB/IEHNE, TO NpU paboTe auratens ¢ 60/bLIOK Harpy3Koin MoXeT
HabNAATbCA «MPOCAKMBAHME» HAMPSHKEHUA MUTAHWMA OO0 YPOBHS OTK/OYEHWs aguratens. JT1a
3awmTa paboTaeT TO/IbKO MpW YCNOBUMW, YTO B MyHKTE MeHI0 4-08 ycTaHOB/EHO 3HayeHue 2. Mpu
3TOM BpallleHne apuratesnia npekpawiaeTcs npyv npoBasie HanpshkeHus nutaHusa. Ha uHavkatope

oTo6paxaeTtcs «L_dc».

Ecnn pexum paboTtbl pene paBeH 2 (NyHKT MeHio 6-01), TO ero cpabartbiBaHve 6yaet
npoucxoautb nNpu 060K neperpyske: No TOKY, NepeHanpskeHuto, neperpesy. Co6poc pene B

NCXOOHOE COCTOSIHME MOXHO BbIMNOMHUTL HaxkaTnem Ha KHomnky «CTOIlM» npu ocTaHOBNEHHOM
aBurarterne.
Tabnuua 3 — CoobLieHnst 0 neperpyskax v Ux nNpuymnHax.
HasBaHue N
puvynHa (ycnoBus)
neperpysku NHavKaums B O3HUKHOBEH NS Cb6poc owmnbKu
Meperpyska no Toky, 1 _ _ 3amblkaHua B aBuratene, Mpwn ocTaHOBNEHHOM
B e coeAMHUTENbHLIX NpoBoAax | Asuratene Haxatb
GeICTpOAEiiCTBYIOlAA WA 06MOTKaX. KHOMKy «CTOlM»
Meperpyska no Toky, O 3amMblkaHua B gpuraterne, Mpwn ocTaHOBNEHHOM
. 1 COe[IMHNTENbHbIX MPOBOAAX | ABUraresie Haxarb
GbICTpOAEIiCTBYIOWAA UM 06MOTKaX. kHOMKy «CTOlM»
3aHwmkeH nopor
Meperpyska Mo Toky, (I cpabatbiBaH/A 3alUUTbI [Mpy ocTaHOB/IEHHOM
F_ i (MyHKT MeHto 4-05 u 4-06), ABuraTtesie HaxaTb
HacTpausaemas 60 CIMLIKOM 6O/IbLLast kHOMKy «CTOlM»
Harpyska nns asuratens.
- Korga temnepatypa ABTOMATMYECKM nocsie
Meperpes :. i HI paguatopa OCTbIBaHUA paguatopa
npeo6pasosaTens - npeobpasoBaTtesis 0o temnepartypbl 38 °C,
pocturaet 65 °C. C 3agepxkoii 10 cexk.
ABTOMATMYECKM N
MpeBbllLeHne _| N Hanps»xeHve Ha WnHe I'IOHE)K:HVIFIeI-CI:aI'I ﬂ)?(ceﬂem
Hanpsbkenus Ha wuHe | 11— LM MOCTOSIHHOTO TOKa 110 YPOBHS 400%
NOCTOAHHOIO TOK npesbiwaeT 400 B. o '
OCTOARHOTO TOKA pe aer 400 C 3aZepxkon 10 cek.
HacTpaunBaeTca B NyHKTE
[NoHuXeHne | l_| - 3aHmXeHHoe HanpsxeHue MeHto 4-08. Mpu
Hanpsxenna Ha wuHe | = < L3 | uam 6onblioe BHYTpeHHee OCTaHOBJ/IEHHOM

MOCTOAHHOIO TOKa

conpoTusrieHne cetn ~220B

ABuratesnie HaxaTb
KHonky «CTOIlM»

OTCyTCTBME O/IHOIA
13 has Ha BbIXo/e

Mpu HeMcNpaBHOCTSIX B
npeobpasoBarene umn

npv HecuHycouaasibHOM
BbIXOAHOM Hanps>XeHnn.

[Npu ocTaHOB/IEHHOM
ABuraTtesnie HaxaTb
KHonKy «CTOIMM»




6. YINMPABJIEHNE

Mpeob6pasoBaTeslb MOXET HaX0AUTbCS B OAHOM M3 ABYX PEXMMOB: PaboTbl UM HACTPOIKM
(cepBUCHbIi pexum). B pabouem pexume Ans NPocMoTpa AOCTYMHbI TO/IbKO OCHOBHbIE NapaMeTpbl
npeo6pasoBatesisi:

BKNovYeHue gl

B CeTk
‘=1 BEPCWA NPOrPAMMHOINO OBECNEYEHWA
-— HOTOROS MCNONE3YSTCA B AaHHOR Mogend npecpalosatena 4acToTsl,
LIl OrobpakasTcs B Te4eHWM 3 CeryH, KamObIA Pas NpW BRMICMEHWA B CETh.
yepes .
Jcew. =
h 4
i il 3AO0AHHAA YACTOTA BPALLEHWA
piEEEEEEEE OrobpakaeTca 8 MY (N0 YMONYAHWKD) UMW o6/MUH. (2CNK HACTROSH
LN NyHKT CEPEMCHOrD MeHo Ne 7-01).

KOpOoTROS
HamxaTne

KopoTKoe
HamaTHe

KOpOTKOS
HaxaTwe

H

1
=
U-I L ELEY

H

i
-
c
CELEE r-l il = m m o

@

TOK, NOTPEENAEMBIA OBWrATENEN
NoKasaHWA cnesa oT ByKBL «A» COOTBETCTBYET NOTPEBNASMOMY TOKY
B aMnepax, cnpaea ar ﬁ}l'ICEbI = QECATRIM OONAM aMnep.

TEMMNEPATYPA PAOWATOPA NPEOEPA3OBATENA
MNokazanna oTobpakanT Temnepatypy B rpagycax Llenscua.

KopoTHOe
HakaTwe
TEKYLWLEE 3HAYEHWE BIXOOHOW YACTOThI
H i Mo3eonasT HAGMKOATE 28 YACTOTON HA BeIXoaS NpenbpaoeaTena
(L B MOMEHT 33MYCKE ABEWIETENA MMM TOPMOSEHHA. JHAYEHWE Cnpasa
v ot fykBkl «Hp COOTBETCTEYET BRIXOAHOW YacToTe B Y
KOpOTHOE .
HamaTHe ;
HANPAXEHWE HA LUWHE NOCTOAHHOMO TOKA
3 il 5 cnpaea ot Bykesl «u» oTOBRaMAETCA (B BONETAX) BLINPAMNEHHOE W
(| crnameHHoe =220 B HanpAMeHWe B ceTH. HoPMANLHEIM MOXHO CHWTATE

aHaqeHwne 300-320 B, xoTa npeobpasneaTent YacTOTE COXPAHAET
paboTocnocoBHOCTE B guanazoqe 70-400 B nOCTOAHHOMD HanpAxeHKA.

‘illllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.'

‘.IIIIIIII'I

*snsmmsmmsmennnennmnmnn®

PucyHok 5 — Pabouyee meHto npeobpasoBaTtessi.

MepekntoyeHve NyHKTOB B pabovyemM MeHK NPOUCXOAMUT LMKIMYECKN NP KPaTKOBPEMEHHOM
HaxkaTun Ha KHOMKY E] «MEHHIO».

MpeobpasoBatenb Npu NPOAAXE UMEET Cef,. 3aBOACKME HACTPOVKM

- YpPOBEHb
ABuraTens,

3allinTbl NO TOKY COOTBETCTBYET MaKcMasibHOW ,Cl.OI'IyCTI/IMOI‘/JI MOLLHOCTU

- ynpaBneHne 4acToToi BpaleHWsi OT KHOMOK " E
- OTOGpaXeHne 3afaHHOol YacToThl B [epuax,
- ynpasneHne «[MYCKOM», «<PEBEPCOM» n «CTOMNOM>» umnynbCHoe.

Ecnv  paHHble  HACTPOVKM  COOTBETCTBYHOT
npeo6pasoBaTesib APYroii HACTPOIikM He TpebyerT.

Tpe6OBaHI/IFIM no noAgk/ruyeHnw, TO

[ns BXoAa B MEHI0 HACTPOVKM HaAo yAepXuBaTb KHOMKY (i) «MEHIO» B TeueHnn TPExX
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cekyHA. BbIXxo4 M3 MEHI0 HaCcTpolikM B paboyee MeHI0 OCYLLECTBSETCA KpaTKOBPEMEHHbLIM
HaXkaTMem Ha KHOMKY @ «CTOIM».

6.1. MAHE/b YTMNPABJIEHVA

[JaHHasi Mmogenb npeobpasoBaTtenisi KpOMe KHOMOK yrpaB/ieHNs Ha nepefHeli naHenm nmeet
OTZe/bHble BXO/bl YNPaBAeHUs OT BHELLHWX KNeMM (TEPMUHAIOB).

MaHenb ynpaeneHns MmeeT ABe (OYHKUMOHaUsbHble 4YacTu: umdposolri LED pgucnnein u
KHOMKN ynpaBfieHns pexumamy paboTtbl npueoga. LindpoBoi aucnnein Takke AenuTcs Ha Tpu
30HbI - CBEPXY MHAMKaTopammn neperpyskn (kpacHble cBeToAmoabl), nocpeavHe uudposoe Tabsio u
CHU3Y MHOUKATOPbI COCTOAHMA (KENTble CBETOAMOAbI).

Meperpyaka Meperpyaka [eperpes sapagHoro OcrtanbHble
no TOKY No HanpsXeHo pesuncTopa neperpysku

NPEOBPA3PBATENE YACTOTEI Lincbposoit ancnneit
Pexum « PEBEPC»

CepBUCHOE MEHH

Pexum « BPALEHWE »

Pexnm ynpaeneHua

Knonka «MYCK» WMHavkaTopel

COCTOAHWA

Knonka «PEBEPC» M3MEHWTL YacToTy

WNy peaaxkTupoBaTb
napametpel

BbIXOf|

Knonka «CTOlM»

PuUCyHOK 6 — MepeaHsas naHe b ynpasneHus.

MpV BO3HUKHOBEHWM MEeperpyskn KpacHble MHAMKATOPbl MUTaOT C NEPUOANYHOCTLIO 1 CeK U
0oTOGPaKAlOT CrieAytoLLe COCTOSHNSA :

- neperpyska no Toky (CULIKOM O0MbLLOW NOTPEONsSEMbI TOK ABUraTesiem),

- neperpyska Mo HanpsykeHuo (3aBbILEHO WKW  3aHWKEHO HanpshkeHue Ha  LinHe
NOCTOSIHHOIO TOKA),

- neperpes 3apsiaHoro pesucrtopa (Tosbko He ans mogenu CFM110),

- OCTa/1bHblE NEPErPY3KM.

HmxHne Xentble MHAMKaTOPbl 0TOOPaKatOT COCTOSIHME NpeobpasoBaTens (cesa Hanpaso):

- BpalleHue gpuratesisi (He3aBMCUMO OT HanpaB/ieHUs),

- HanpaB/ieHNe BpaLleH1st (He3aBMCUMO OT Ha/IMumns BpalleHus),

- paboTta B MEHI HACTPOIKM (CEPBUCHOM MEH!O),

- aBTOMaTnyeckoe WM pyyvyHoe ynpasrieHne (Moka 3ape3epBupoBaHo).

3aBofcKMe HacTPOWKM (Mpu MpoAake) NO3BOMAT YNpaB/isaTb YacTOTOM BpaleHWst  KHOM-
Kamu n L=l a 3anyckom, peBepcoM U OCTaHOBOM OT COOTBETCTBYHOLLMX KHOMOK LLE’ "

HaBurauusi no cepBMCHOMY MEHI0 onucaHa B rfiase 6.3.

6.2. TEPMVHAJIbI BHELWIHEIO YTPABJIEHUA

BHNMAHWE! YnpasnsioLme curHanbl npeobpasoBartesisa He MeoT
raBasIbHUUYECKOV CBA3M C CETbIO NUTaHma ~ 220 B.

MPEAOOCTEPEXEHME! [N NCKIOYEHUA NOXHbIX cpabaTtbiBaHNn BHELLUHMX YNPaBSOLLnX
CUIHasI0B peKOMeHyeTCs UCMO0/1b30BaTh 3KPAHNPOBAaHHbIN
kabesib onnHol He 6onee 30 M. SKpaHuUpytoLLas oniéTtka He
[OMmKHa ObITb COeIMHEHA HY C OHUM YNpaB iAo MM NpoBoLom!
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TepMuHaUTbl BHELUHErO ynpasrieHus (puc. 7) npefHasHayeHbl AnS yAanNéHHOro KOHTPOsS
4YacTOTHbIM NpeobpasoBaTesieM N NOAKIYEHHBIM K HEeMY ABuratesns. BHelwHne KneMmMbl MMerT Kak
umdpposble BxoApbl («MYCK», «CTOlM», «PEBEPC», «LJN®. BX», «+» U «—»), TaK U1 aHas/i0roBble
NHUK ynpaBneHus (ONopHoe HanpshkeHne «+10 B», aHanorosbllii Bxog «AH. BX» n Bbixog «AH.
BbIX»).

Bce umdpoBbie BXOAbl YNpaB/istOTCA C MOMOLLbI BHELUHMX KHOMOK WX MepeknyaTenei,
KOTOpble B HaXaToOM MOJIOXEHUU
[O/MKHbI  COEAVHUTbL  BblOpaHHYy0
nvHMID ¢ knemmon «OBL». T.e.
KNnemMMbl pa6oTatoT «Ha
3aMblkaHue» Tok ynpaBneHus,
NPOXOAALLMA  Yepe3  3aMKHyTble
KOHTaKTbl, coctaBnser 5 — 10 MmA.
KpomMe BHEeLUHMX KHOMOK, BO3MOXHa
pabota 1 € pgatyMkamu, HO npu
YCNOBUW, 4YTO WX  BbIXOL [O/HKEH
ObITb TUMA «OTKPbITbIA KOSIIEKTOP».

PUCYHOK 7 — Knemmbl BHELLUHEro ynpas/ieHus.

MNPEOYTNPEXOEHVE! He pgonyckaeTca nogava oTpuLatenibHbIX HanpshKeHUA MeHbLUE
24 B Ha KnemMmbl ynpasneHus!

YnpaBnaTb 4acTOTOW BpalleHUs MOXHO OT aHasIoroBOr0 BXOAa, MOAK/YMB K - KieMmam
«+10 B», «AH. BX» n «OBLlL» (0603Ha4YeH Ha KIemMMax PUCYHKOM pe3ncTopa) NepeMEHHbIN
pesucTtop. HoMuHan nepemMeHHOro pesnctopa Ao/mKeH 6biTb 0T 1 A0 47 KOM (TUNUYHOEe 3HaveHune
— 4.7 kOM), HO XXenaTesbHO C JIMHEHO (A) XapakTepncTUKOl CONPOTUBIIEHNS.

[NnA BKIKOYEHMA aHau10roBOro Bxoda Hago 3anoMHUTL B cepBMCcHOM MeHK 3-01 3HayeHune 01.

Takke [aHHbI BXOA MOXET paboTaTb B pexumMe TokoBoro gatumka 0...20MA. BkntoyaeTcs
[@HHbIA PeXVM NepecTaHOBKOIN Nepembluki B nosioxeHne 0(4)...20MA.

Harpy3soyHas cnoco6HocTb BbiIxoga «+10 Bx» cocTtaBndetr He 6osee 50 MA. Ecmm
NCNonb3yeTcsa Apyroe onopHoe HanpshkeHne, He06X0AMMO BBECTM HOBbI KOADULIMEHT yCUNeHUs
aHaJ10roBoro kaHana (3agaérca B nyHkTe 3-03 cepBUCHOrO MeHI0). B NpOTMBHOM criyyae ycuiieHue
aHa/I0roBOr0  KaHasla HacTpavBaeTcs aBTOMATMYEeCKM MpY  YCTAHOBKE MWHUMAa/IbHOW  Uan
MaKCVMMaslbHOW YacToThbl BpaleHus (MyHKTbl 1-01 1 1-02 cepBUCHOIO MEHH0).

Bbixog «AH.BbIX» MOXeT paboTaTb Kak BbIXO[ C OTKPbITbIM KO/I/IEKTOPOM (415 ynpaBieHus
Harpy3koih Cc TOkoM [0 2A), WM KaK aHasloroBblli  Bbixog (4151 paboTbl  Ha CTPEsIoYHbIl
nHavkartop). Mpu paboTe co CTPEsIoYHbIM MHAMKATOPOM, Noc/efHU OO/DKEH ObITb paccuMTaH Ha
TOK MOJIHOTO OTKMOHEHUs1 IMA. OTKOPPEKTUPOBATL KOI(ULMEHT aHa/IOTOBOro BbIX04a MOXHO B
NyHKTE CEPBUCHOI0 MeH 6-04.

MepeknoyeHne pexnma paboTbl OCYLLECTBASETCS NEepPEMbIUYKOl BO3/1E KNEMM yNpaBfieHns u
3aaHNA COOTBETCTBYIOLLEro pexuma B MyHKTe CEPBUCHOrO MeHt 6-03.

MakcMasibHbIi TOK MOTPebneHnss gaTtynkoB OT npeobpasoBaTenisi C KIeMMbl «+24B» -
150mA.

BapuaHT ona nogcyérta metpadka.

MpeobpasoBaTe/sib MOXET paboTaTb B pexuMe noAcyéTa npoligeHHoro (MpoKpy4YeHHoro,
C/AIBVHYTOr0) PacCTOsiHNA C NOC/EeAYOLLMM OCTaHOBOM. /151 BK/IIOUEHNUS [IaHHOIO E’mmma Haao B

NyHKTE cepB. MeHio 2-01 3anOMHUTL 3HaveHne 4, 5, 7 n 8. KHonkamu n 3a4aéTca
oTMepsemMas AmHa. [MCKPeTHOCTb 3afaHvs A/ivHbl — 1 meTp. 3afjaHHas BesvunHa (B MeTpax)
oTOobpaxaeTcs Ha nHavkatope ¢ ABYyMS Toukamu crnpasa (OfHa Touka nocsie TpeTbel undpbl,
BTOpas TOYKa - rnocsie 4eTBEPTON, AecATble 0NN MeTpa). [Mpu KaKAOM HaxaTun KHOMKU «lTyck»
3arnoMuMHaeTca oTMepseMasl BesiuMHa U 3anyckaeTcs MpoTshkka. Mpu  OOCTXKEHWM  KOHUA
oTMepsieMOro oTpe3ka npeobpasoBartesib OCTaHaBNIMBAETCA W U34AET O4MH  OJIMHHbIN 3BYKOBOW
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CUrHasl. Ha vHAvKaTop BbIBOAUTCS Mpeablayllas oTMepsieMas AnvHa. Ecnm annHy He TpebyeTcs
KOPPEKTUPOBaTb, TO MOBTOPHOE HaxaTue Ha KHOMKy «[lyck» 3anycTutT npeo6pasoBate/l Ha
MPOTSHKKY OTpe3ka TOW Xe
[UWHBI.

~220B ceTb K knemme UMD .BX M

Bbixoq ¢ paTtyumka

MeTpaxa nogknvaeTca K
Knemmve «LUND.BX».
AHaNoroBbIi BXO/,
ncnonb3yeTcs ons
perynnpoBku CKOpOCTU
e MPOTSDKKA U BK/IOYaeTCs
s no TMMNOBOIA CXeme.
Q O6n3artesibHO OOJDKEH
6bITb BbICTaB/1EH

] -
5 CepBUCHbIN n.m.3-01=01.

MeHATb CKOPOCTb MPOTSKKM
MOXHO ¥ B  [pouecce
OBwxeHna.  Takxke B
3aBUCUMOCTM OT  KOHCTPYKLMW  MexaHu3ma MNPOTSHKKA  Ha[O0 BbICTaBUTL  COOTBETCTBYIOLLWIA
YPOBEHb BpPEMEHU TOPMOXEHUs (CepBUCHbIN M.M.1-04). [JaHHbIM NYHKT MEHI0 HaNpsAMYHO B/IMSET Ha
TOYHOCTb OTMEPAEMOro OTPe3Ka.

KanmbpoBka partumka NpOTSHKKM OCYLLECTB/ISETCS B MYHKTE CEPBUCHOrO MeHH 6-06 1
3agaétca  Kak pacctosgHue (B 0.01mm) mMexay MeTkamu W3MepuTesibHOro poJsivka. Hanpumep,
ONIMHA OKPY)XHOCTU posika — 250 MM 1 coaepXuT 12 OTBEpPCTUIA, 3HAUMT Lar WU3Meputens
ONnHbl - 250/12=20,83MM. Torga B NyHKTe MeH 6-06 Hafo 3anoMHUTL 3HavyeHne — 20,83.

6.3. HACTPOVIKA MAPAMETPOB MNPEOBPA30OBATENA

Mpv npojaxe napameTpbl nNpeo6pasoBaTenisi yCTaHOB/IEHbI HA 3aBOACKME M He TPe6yoT
[IONONTHATE/ILHO HacTpolikn. TONbKO €cn  pexum paboTbl He COBMadaeT C TpeGyeMbiM Un
napameTpbl ABWratesiss  HaAo OTKOPPEKTMPOBaTb, TO BO3MOXHA AOMNOSHWTE bHAs HacTpoiika
npeo6pasoBatesis.

BoliTM B CEpBMCHOE MEHIO MOXHO ABYMS CMOCO6amu: MepBblii - NPW BKIKUYEHUN NUTaHUS
0[IHOBPEMEHHO YyAepXunBaTb ABE KHOMKU [ , (=) B TEYEHWUU 2 CEKYH[, BTOPOIi — M3 paboyero MeHto

YAEPXUBATb OAHY KHOMKY [ & revermm 2cex. MepBblii CNOCO6  MOXET MPUTOAUTLCA MpPW
YCTaHOB/IEHHOM pexuMe paboTbl yepe3 RS485 ans Toro YTo6bl BEPHYTLCS K paboTe ¢ nepeaHeit
naHesnblo. BXoa B CEPBUCHOE MEHH MOATBEPXAAETCS 3BYKOBbIM CUrHasIoM. lepenncrbiBaHue

MYHKTOB MEHI0 MPON3BOAUTCSH KHOMKOW E] (BBEpPX — nognucaHa kak «MEHKO+») 1 KHOMNKOIA
(BHM3 — noanucaHa kak «MEHHKO-»). 3nemMeHT MeH COCTOUT W3 ABYX YWUCEsST — NnepBoe
yucsio HoMep NyHkTa (ogHa uyundpa), BTOpPOE 4YUC/I0O — HOMEep noAnyHKTa (4ABe uudpsbl).
Mexzay HOMepOM MyHKTa M MOANyHKTa OTo6paxaetcsa Tupe. Yepe3 1 cekyHgy nocse Bbibopa
HY>KHOTO MyHKTa NOSABUTCA 3HAYeHWe ero napameTpa, KoTopoe 3aTeM MOXHO U3MEHATb C NMOMOLLbHO
KHOMOK 7 El [nsa 3anoMrHaHWA HOBOIo napamMeTpa HY>XHO KpaTKOBPEMEHHO HaxaTb KHOﬂKyLL|lE|,
npu 3ToM UMPOBOM AMCHAE JOo/MKEeH MUrHYTb Ha 0.5 cekyHAbl, NOATBEpPXAas COXpaHeHue.
HekoTopble MyHKTbl MEHKO He 3anoMWHalTCA NPU Hakatun  KHonkn «MAMATb», a BbIBOAAT
OCTa/lbHble 3HAYEHUA [OaHHOTO MyHKTa MEHK. 3TO NYHKTbl BpemsA HapaboTkm (7-02) n xypHau
owmnbok npeobpasosatensa (7-03, 7-04, 7-05, 7-06).

BbIliTu 1“3 CEPBUCHOrO MEHI0 B OObIYHbIA pPexuM paboTbl MOXHO B /060 MOMEHT

KpaTKOBPEMEHHbIM HaXaTMeM KHOMKM @ Bce coxpaHéHHble napameTpbl BCTYNAT B CUly cpasy
Nnpw BbIXOAE N3 CEPBUCHOTO MEHHO.
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g HasHaueHne MyHKTa MeHIo z § |z % é % 5 g 5 ‘C‘)'. 5 ‘9'. 5 ‘9'.
2 g el =z z ~ ~ N ~
1. MapameTpbl pa3roHa 1 TOPMOXEHUS
1-01 MuvHMMa/IbHasa YacToTa BpaleHus My 1 800 1 25 1 1
1-02 MakcnmasnbHasa yactoTa BpalleHus My 1 800 50 60 50 50
1-03 Bpewmsa pasroHa cek 0,1 |999,9 3,0 3,0 3,0 3,0
1-04 Bpemsa TopmoxeHus cek 0,0 |999,9 3,0 3,0 3,0 3,0
1-05 CrapToBas 4yacTtoTa My 1 200 5 10 10 5
1-06 YacTtoTa oTnyckaHus My, 1 200 10 10 10 1
1-17 | Bpemsa TOPMOXEHUA NOCTOSAHHbIM TOKOM cek 0,0 10,0 0,0 0,0 0,0 0,0
1-18 |YpoBeHb MNOCTOSAHHOrO TOKa NPU TOPMOXXEHUN 0 25 10 10 10 10
2. MapamMeTpbl pexvma yrnpaBaeHus
2-01 MYCK/CTOIN/ PEBEPC 0 7 2 2 2 3
2-02 3anpeTt peBepca BpaLleHus 1 10 1 10 1 1
2-03 ViHBepcua curHana MVHYC 1 10 1 1 1 1
2-04 ViHBepcusa curHasia CTOI 1 10 1 10 1 1
3. NapameTpbl 3a4aT4MKa YacToTbl
3-01 3a4aTyMK 4acToTbl BpalleHus 0 5 0 1 0 0
3-02 | HanpshkeHve MUH. 3aaHns aH. Bxoaa 1 B 0,00 |10.00 0 0 0 0
3-03 | HanpsikeHue makc. 3agaHnsa aH. Bxoga 1 B 0,01 |10.00 0 0 0 0
3-04 XapaktepucTtuka aHasnor. sxoga 1 0 1 0 0 0 0
3-05 | HanpshkeHve MUH. 3ajlaHns aH. Bxoaa 2 B 0,00 |10.00 0 0 0 0
3-06 | HanpsikeHue makc. 3agaHnsa aH. Bxoaa 2 B 0,01 |10.00 0 0 0 0
3-07 XapaKkTepucTrka aHasior. Bxoga 2 0 1 0 0 0 0
3-21 MpegyctaHoBsieHHasa yacTtoTa 0 My 1 800 5 5 5 5
3-22 lMpeayctaHoB/ieHHasa yacToTa 1 My 1 800 10 10 10 10
3-23 [MpeaycrtaHoB/IEHHasA yacToTa 2 My 1 800 15 15 15 15
3-24 MpepyctaHoB/ieHHasa YyacToTa 3 My 1 800 20 20 20 20
3-25 MpepycraHoB/ieHHasa yacTtoTa 4 My 1 800 25 25 25 25
3-26 MpeayctaHoB/IEHHasA YyacToTa 5 My 1 800 30 30 30 30
3-27 MpefycrtaHOB/IEHHAA YacToTa 6 My 1 800 35 35 35 35
3-28 MpefycTaHOB/IEHHAsA YacToTa 7 ry 1 800 40 40 40 40
3-29 Mepuog NMNA-perynatopa MC 1 100 10 10 10 10
3-30 MponopuymoHanibHbIN koadhd. ML, 1 1000 | 500 | 500 500 500
3-31 VHTerpanbHbIi koadhdp. NN, 0 1000 0 0 0 0
3-32 AnddepeHumanbHbiv kKoadd. NAL 0 1000 0 0 0 0
3-33 OrpaHnyeHune nHterpana N % 0,1 100,0 | 20,0 | 20,0 | 20,0 | 20,0
4. MNapameTpbl ynpas/ieHNA ABUraTesiemM

4-01 Xapaktepuctnka U/ f 1 3
4-02 | HanpsikeHne Koppekumn Ha Maslibix HactoTax 1 50 5
4-03 YacToTa UMM moaynaumnm KL, 3 12
4-04 «MépTtBoe Bpemsa» LUVM-BbIXxo40B MKC 1,0 12,6 2,0 2,0 2,0 2,0
4-05 YpoBeHb 3aluTbl MO TOKY, A 0,1 20,0 4,0 4,0 4,0 8,0
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4-06 3aepka cpabaTbliBaHMA 3aWUTbI MO TOKY cekK 0,1 25,0 2,0 2,5 2,0 2,0
4-07 | Npepen cpabaTtbiBaHW 3aMTbl MO TOKY pas 0 200 5 5 5 5
4-08 |Peakuus Ha MoHMXeHMe HanpshXeHns nuraHns 0 2 0 0 0 0

5. NapameTpbl ABUratens

5-01 HomMnHasibHasi CKOPOCTb BpalleHuns O6/MunH 500 | 3000 |3000 |[3000 | 3000 |3000

5-02 HomunHasibHas YyacToTa paboThbl My, 40 800 50 50 50 50

6. MapameTpbl NepnepuiiHbIX YCTPONCTB

6-01 Pexum ynpassieHns pene 0 8 2 2 2 2

6-02 Talimep penieiHoro Bbixoga cek 0,1 |999,9 0,3 0,3 0,3 0,3

6-03 Pexum ynpas/ieHUsA aH. Bbixoda 0 14 0 0 0 1

6-04 KoahdhmumeHT nepefaym aH. BbIxoga 1 5000 [1500 {1000 | 1000 [1000

6-05 TaliMep aHa/IoroBOro BbiXoaa cek 1 9999 1 1 1 1

6-06 Lar nameputens oninHbl MM 0,01 199,99 |50,00 [50,00 | 50,00 [50,00
7. Nonb3oBaTesibCKMe napameTpbl

7-01 | OTo6paxeHue : 060pOThbl /MUH - Tepubl 1 10 10 10 10 10

7-02 Bpemsi HapaboTku npeobpasoBatens yac/cek 0 9999

7-03 Ko, nocnegHei owmnbKkm

7-04 Koa npegnocnegHen owmnobkm

7-05 Koa npegbigylier owmnmokm

7-06 Kog npegblaylen owmobkm

7-07 Koa npegbiayliei owmnokm

7-08 Kog camoii paHHei owmnbkm

7-09 | MNaponb Ha BXOA B CEPBUCHOE MEHIO 0 9999 0 0 0

7-10 MpeaycTaHoB/IEHHbIE KOHUIypaumm 0 3

7-12 | 3anpeT 3BYKOBOW uHAuKauuun (6ysepa) 1 10 1 1 1

7-13 APKOCTb CBEYEHUSA NHAMKaTopa % 15 115 80 80 80 80

MNMapaMeTpbl pa3roHa 1 TOPMOXEHUS.

MapameTp 1-01. MwuHumanbHas dacToTa BpalweHus Bana (B Mepuax), Heobxogumas npu
pabote ¢ npuBogoMm. [py MCNoNb30BaHUN ABUraTess Ha MOHWKEHHbIX 06opoTax, He crefyeT 3abbiBatb 0
TOM, YTO ABUraTenn C Camoo64yBOM He CMOryT 06ecneyntb HOMUHa/IbHBIA MOTOK BO3A4yxa A1 CBOEro
OX/TaXAEeHNs, BC/IEACTBNE Yero He PeKOMEeHAYeTCs [0/ITOBpeMeHHas paboTa Ha MOHMKXEHHbIX 06opoTax.
Mpn 3anomuvHaHWy napameTpa aBTOMAaTUYECKM BbIYUCNAETCA KOI(PMUUMEHT YCUIEHUA aHasIoroBoro
KaHana npu ycrioBMW 3afaHus 4YacTOTbl CTaHAAPTHbIM HanpsxeHuem - 10B.

MpepenbHble 3HaYeHUs : MuUHUMyM ot 1 Ty,
Makcumym fo 800 L.

MapameTp 1-02. MakcumanibHas uacTtoTa BpauleHuss Bana gsuratens (B8 lepuax),
HeobxoaumMast npy paboTe C NPYBOAOM. Bbille JaHHOTO 3HAYEHWS BbIXOAHASA YacToTa He NOAHUMETCS, AaXe
MPU HanpskeHWy 3afaHus  Bbllle AaHHOro napameTpa. Mpu 3anoMuHaHuK napameTpa aBToMaTUyYecku
BbIUMCNSAETCA  KOI(PMULMEHT YCUIEHUSt aHa/loroBOTO  KaHana npy YCMOBUM  3aflaHns  4acToTbl
CTaHOapTHbIM HanpsxeHnem - 10B.

YcTaHaBnuBas 3TOT napamMeTp, cnefyeT MOMHUTb O TOM, UYTO He BCe [fABuratesin paccymTaHbl
paboTaTb Ha MOBbILWEHHbIX 060poTax. MNpy paboTe Ha MOBbILWEHHLIX 060pOTax HabMAAETCS MOHVKEHUE
MOMEHTa Ha Basly ABUratens BC/AeACTBUE OrpPaHMYEHHOCTU HampshkeHus nuTaHua  npeobpasosaresis.

lMpepencHble 3HayeHna: MuHMMym ot 1 'y, makcumym o 800 [Iu.
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YactoTa

MapameTp 1-03. Bpems pasroHa, (TOYHOCTb ycTaHoBKM 0,1 cekyHaa).

*thlx, ru JaHHaa BesMuMHa nokasbiBaeT, 3a
Kakoe BpemMA BbIXOAHaA yacTtoTa

" NnepecTpouTCsl OT Hy/NeBol [0 HOMUHa/IbHO
YacToTa | = HOMWHanbHaA 4YacToTa (HOMVHasIbHAA 4acToTa — MyHKT MeHi  5-02).

3 HHB““““““‘“

Hanpumep, npu 3agaHHoi vactote 25 Ty u
HOMMHaNbHOM  4YactoTe 50 Iy, a BpeMEeHU
pasroHa pasHomy 3,0 c., BpemMa pasroHa
6ynet coctanAte 25Ty /50 My *3,0c. =15
Cex.

MNpepencHbie 3HayeHus: MuHuMym — 0,1 c,
COOTBETCTBYET MaKCUMasIbHO CKOPOCTM
pasroHa.

Egpg“g : Makcumym — 999,9 ¢, cooTBeTCTBYET

. “
:Tﬂp“m‘i“ﬂ MWHMaJ/IbHOW CKOPOCTU pa3roHa, Hanbonee
nnaBHOMY pPa3roHy aAsuraterss.

MapameTp 1-04. Bpemsi TopMoxeHwusi, (TOUHOCTb ycTaHoBKM 0,1 cekyHaa).

[JaHHas  Be/ivuMHa nokasbiBaeT, 3a Kakoe BpPEMs  BbIXOAHaA dactoTa MNepecTtpoutcs  OT
HOMUWHa/IbHOW [0 HyneBOi (HOMUHaslbHAas 4YacToTa — MyHKT MeHoo 5-02). Hanpumep, ob6uiee Bpewms
TOPMOXeHMA npu  4yactoTe oTnyckaHus B 10 'y, 3agaHHoi 40 'y, HOMUHaNbHON — 50 'y, 1 BpemeHu
TopMOXeHus pasHomy 3,0 ¢, 6yget coctaBnsatb 3,0c* (40 Ty —10Tuw) /50 My =1,8c.

Ecnn Kk npeobpasoBaTesito He MOAK/IYEH Topmo3HoW pesuctop (75..150 Om x 100..1000BT), TO npwu
60/IbLLOM YCKOPEHUW TOPMOXEHUS, MOXET HabnioAaTbCA YBE/IMYEHHOE BPEMS TOPMOXEHUS T.K. MPUBOL,
«OKOET» Nnoka aHeprusi pekynepauuun 6yaet n3pacxopoBaHa 6/710KOM nUTaHUS NpuBOAA.
MpepenbHble 3Ha4YeHNs: MuHUMYM - 0,1 € - COOTBETCTBYET MakCUMasibHOM CKOPOCTU TOPMOXEHUS.
Makcumym — 999,9 ¢, COOTBETCTBYET MUHNMAsIbHOW CKOPOCTY TOPMOXEHUS,
Hanbosiee naBHOMY TOPMOXEHWUIO ABuUratess.

MapameTp 1-05 . CraptoBas vactota packpytku Bana gsuratens (Iu).

Onpepgensetr vactoTy Tpéxdpas3Hoil ceTu, nofaBaemoin Ha pasuratesib, Npu 3anycke. Ha MOBbILEHHbIX
CTapTOBbIX YacToTax W NpefenbHOW MOLHOCTU ABUraTens, Npy cTapTe MOXeT cpabaTtbiBatb 3aluTa Mo
NpeBbILLIEHNI0 NoTpeb1semMoro Toka
MpenencHble 3HaYeHNs: MUHUMYM — 1.
Makcumym — 40.

MapameTp 1-06. Yactota «oTnyckaHusi» Basia asuratesisi npu octaHose, ().

OnpepnenseT BbIXOAHYH 4acToTy MY, Npu KOTOPOW MpekpalwiaeTcs nogada TPEXasHOro HampshkeHus Ha
ABuratesnib, ecnv nogaHa KomMaHga Ha OCTaHoB. [aHHbli mapameTp [AeicTByeT TO/IbKO MNpU OCTaHoBe,
T.e. ecnm n.m.1-01 nossonfer, TO Npu BpalleHuu BbiIXogHaa dactota MY MoXeT ycTaHaBNMBaTbCs
MEeHee 4acToTbl «OTMYCKaHUS».

Mpn 3HavyeHun napametpa = 0 © KOMaHae ocrtaHoBa, MY HemeaneHHO OTKNKYaeT nogavy
BbIXOLHOrO HanpshkeHus Ha gsuratesib (BHe 3aBUCUMOCTM OT 3HayeHus n.m.1-04) n ocTaHas/MBaeTCA
Ha camoBblbere.

MpepencHble 3HaYeHNsA: MUHUMYM - 1.

Makcumym - 40.

MapameTp 1-17. Bpemst TOPMOXEHNSI MOCTOSIHHBIM TOKOM, CEK.

Mpy  HeHyneBOM 3HAYEeHUW [OAHHOrO napameTpa W LOCTMXKEHUM  YacTOTbl OTMYCKaHUA  BKOYaETCH
TOPMOXEHWE MOCTOAHHLIM TOKOM. [JUCKPEeTHOCTb YyCTaHOoBKM napameTtpa - 0.1 cek. [Mpn HyneBOM 3Ha4yeHuUu
TOPMOXEHVE NOCTOAHHLIM TOKOM He BKJ/IHOHaeTcs BOOOLLe.
MpepencHble 3Ha4YeHnsa :  MUHUMYM - 0.
mMakcumym - 10,0.

MapameTp 1-18. YposeHb NOCTOSHHOIO TOKA NPU TOPMOXEHU.

ABNAeTcs Be/IMUMHON 6e3pasMepHO 1 noabupaeTcs 3KCNEePUMEHTa/TbHO.  MWHMMasIbHblE 3HAYEeHWS
COOTBETCTBYHOT MUHUMa/IbHOMY MOMEHTY YAepXaHua Bana ABuratesis.
MpefencHble 3HaYeHns :  MUHUMyM - 0.
Makcumym - 25.
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MapameTpbl pexuma yrnpaB/ieHUS.
I'Iapa|v|eTp 2-01. Pexum TYCKA\ CTOM\ PEBEPCA.
Knemma «CTOTl» - paspelieHne pabotbl. MNyck v BpalleHne ABuraTensi BO3MOXHO TOMbKO Npu

HeakTUBHOM cocTosiHUK kKnemmbl «CTOlM». Pexum pa6otbl knemmbl «CTOIl» onpegensietcsa B NyHKTe
CepBUCHOTO MeHio 2-04. T.e. npu 3Ha4YeHUM nyHkTa MeH 2-04 pasHoMm 01, BpalleHne BO3MOXHO TOJSIbKO
NPV He HaXaToi KHOMKe @m He3amkHyTol knemme «CTOlM» .

Mpn 3HaveHnn 00 gaHHOro NyHKTa npeobpasoBaTesib 3anyckaeT U NoA4epXMBaeT BpalleHne Bana
Tonbko npu  3amkHyTol Knemme «[MYCK». T. e. npu pasmblkaHUM IVHUM HAUYMHAETCS TOPMOXEHue ”

octaHoB pauratensi. CoctosiHne knemmbl «PEBEPC» 6yneT onpefensTb Hanpas/ieHWe BpalleHus, T.e.
Mpv 3aMKHYTOW KleMMe — B OfHY CTOPOHY, NPU Pa3oMKHYTOM — B ApYryio.

3Haue

e DYHKLUMA MpumeyaHue
3ambikaHuve Bxoga MYCK npuBenét K nycky
0 MyCK - CTAPT/CTONM [BUraTens, a pasmblkaHue — K OCTaHOBY.
PEBEPC — HanpaBrieHue HanpaBrieHne onpegensieTca COCTOsHWEM BXona
PEBEPC.
MYCK - CTAPT Bnpaso 3ambikaHve Bxoga MYCK npuBedér K nycky
1 ABurartens Bnpaso, a 3amMblkaHne PEBEPCa (npwu

PEBEPC — CTAPT Bneso pasomMkHyToMm YCKe) - BneBo.

Nmnynbe MYCK - CTAPT Bnpaso KpaTtkoBpemeHHOe 3amblkaHue Bxoga CTAPT nnun

2 PEBEPC npuBeféT K BpalleHuto B
Mmnynsc PEBEPC — CTAPT Bneso COOTBETCTBYIOLLEM HanpasB/eHnn.

Nmnynbe MYCK - CTAPT KpaTtkoBpemeHHOe 3amblkaHue Bxoga CTAPT
npmBedéT K Nycky Asurartens. KparkoBpemeHHoe
3amMblkaHne nuHumn PEBEPC npuBegéT K U3MeHeHUo
HanpasJ/IeHNSA BpaleHVsa Ha NPOTUBOMOJIOXHOE.

3 mnynsc PEBEPC — nsmeHeHune
HanpaBs/ieHNs BpaLeHus

Pexnm namepeHns nporaeHHOro paccTosiHUA.
Nmnynbe MYCK - CTAPT KpaTtkoBpemeHHOe 3amblkaHue Bxoga CTAPT
npuBeaET K NyCKy ABuratenia. VIMnynbCc Ha JIMHUU
PEBEPC noacunTblBaeTCA Kak Lar ot garymka
ONHbI. OCTaHOB MPOU3OWAET NPU AOCTUKEHUN
3a4aHHOW ANVHbI.

4 mnynsc PEBEPC — oauH war
Jatyvka [O/IVHbI

Nmnynbe MYCK - CTAPT PeXuM NPOXOXAEHNS NpeLyCTaHOBIEHHOIo
5 Nmnynsc PEBEPC — oanH Lwiar paccTosHUA. 3HaYeHMne paccToAHUA onpeaenseTcs
JaTumka ASIHbI MMMNYNbCOM Ha OAHOM (UK cpa3y ABYX) JIMHUA + U -.
CTAPT 1 ocTaHOB — OT yPOBHS 3anyck 1 0OCTaHOB ABUraTens onpegensieT yposeHb
6 aHa/10roBoro HarnpsHkeHns. aHanoroBoro HanpseHus. Bxog CTOMMN B akTUBHOM
CTOn - pa3peLleHue Ha pa60Ty_ COCTOAHUNM 3anpewaeT pa6OTy asurartens.
Nmnynbe MYCK - CTAPT Pexxnm aHasornyeH pexvmy 4, Ho HeT

NPUTOPMaXMBaHUA U OCTaHOBA MPU JOCTUKEHUN

! mnynsc LUN®.BX —oauH war KOHL,a oTpe3ka. IMnynbc pene «Ha neTy».
Aardvka A/MHbI OCTaHOB - MMMY/bC Ha Knemmy CTOT.
Nmnynec MYCK - CTAPT MoAacyéT Kosi-Ba cpabaTbiBaHuii no LIN®.BXogy .
8 Mmnynsc UN®.BX —oguH war Mo [oCTMXKEeHNIO 3a4,aHHOrO KOJ1-Ba cpabarbiBaHUin —
Jartynka MMMNY/bC Ha perne.

YnpaBneHue NYCKom-CTAPTom-PEBEPCom
OCYLLECTB/IAIETCA Yepes nepeHtoo naHesb RS485,
BMECTO NnepesHelr naHenu ¢ KHonkamu v
MHAVKaLen.

9 RS485 - ModBus-RTU

Mpwn 3HaveHnn 01 npeobpa3oBartesb Ob6ecrneynBaeT BpalleHue Basia B MNPSAMOM HarpasieHUm
Tonbko npu 3amkHyToli  knemme «[MYCKs», a npu  3amkHyToii  knemme «PEBEPC» npeo6pasoBaTesb
obecrneumBaeT BpalleHWe Basla B PEBEPCHOM HanpasfieHun. Ecnm 3amMKHYTbl, UM He pa3oMKHYTbl 06e
knemmbl «[MYCK» n «PEBPEC», To NpoucxoauT OCTaHOB ABuratens.

Mpu 3HaueHnn 02 npeobpasoBaTesib pearvpyeT Ha KpaTKkoBpeMeHHOe 3amblkaHne knemmbl «[ 1Y CK»
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Ha o0LlWii NpoBof BpalleHWeM BrpaBo. A MpW KPaTKOBPEMEHHOM 3aMblkaHun knemmbl «PEBEPC» -
BpalleHnem BEBO.

Mpn 3HayeHmn 03 npeobpasoBarte/lb pearnpyet Ha KpPaTKOBPEMEHHbIE 3aMblkaHWs  K/1eMMbl
«[MYCK» BpalleHuem B 3apaHee onpefefnéHHOM HanpasfieHun. Vi3aMeHeHue HanpaBfieHusi BpalleHusi B
[laHHOM pexvMe [0CTUraeTcsl KpaTKOBPEMEHHbIM 3aMblkaHuem knemmbl «PEBEPC».

Mpu 3HauyeHun 04 npeobpaszoBaTeflb paboTaeT Kak CUETUMK MeTpaxa.

MpuHUMN paboTbl - KHOMKaMu  3adaéTcsa  A/IMHa, KOTOPY Hado oTMepuTb. [NepemelleHve
npoAo/KaeTca Ha Tex Mop, noka He OyaeT npolifeHa oTMepsemas AavHa. MNpy 3ToM Ha  Aucnsee
oTO6GpaxaeTca A/MHa [0 MNOJSIHOro OcTaHoBa. 3aflaHHas [A/IMHa CoXpaHsaeTcs OT 3anycka [0 3anycka (Ho
He Npu  BbIK/IIOYEHUN) U1 MOXET ObITb MCMOSIb30BaHa MOBTOPHO.

KHonkamu E 3a/laétca oTMepsemMas A/iMHa, ¢ ToYHoCcTbio A0 0,1M. CKopocTb nepemMoTku /
nepemeLLeHns 3a4aéTca HanpsHkeHneM Ha aHasloroBoM Bxoze (/60 NOTEHUMOMETPOM). HaxaTnem KHOMKM

npeobpasoBaTesib 3anyckaeT ABuratesib Ha MepemMelleHne U ABWXETCS Ha 3TOW CKOpPOCTW, moka He
OOCTUrHET rpaHuLbl TopMoxeHus. Mpu 3TOM npeobpasoBaTesib NEPEXOAUT HA  MVHUMA/IbHYH0 4YacToTy
BpaweHus (NyHKT cepB. MeHto 1-01) 1 ganblle ABWKETCA A0 NOMHOr0 OocTaHoBa. [pn ABMXEHUN OO0SDKHBbI
nocTynaTb CUrHasbl OT AaTtynka MeTpaxa (BbIXOL AaTymka [O/DKeH ObiTb TOJIbKO N-p-N, UM C OTKPbITbIM
KOMIIEKTOPOM), pa3mep Luara KOTOPOro BbICTAB/ISAETCA B MYHKTE CEpB. MeH 6-06. [JOCTUIHYB OTMepsieMol
[ONVHbI, Npeobpas3oBaTtesib  OCTAHOBUTCH, MPOCUrHa/IM3MpoBaB 06 3TOM  OAHWUM  [JIMHHBIM  MUCKOM.
O6sA3aTenlbHO B 3TOM  pexume [OO0/KEeH ObiTb BbICTaBNEH MNyHKT cepB. MeHo 3-01 paBHbili 1, T.e.
3aaT4mK 4acToTbl — aHa/I0rOBbIVi BXOA,

Pexvm pabotbl 05 aHanoruueH pexumy 04, ¢ TeM pasnnmuvem, YTO paccTosiHue 3afaéTcs He Ha
noboe 3HayeHWe, a Ha 3apaHee npefycTtaHOB/IEHHOEe. VIMMy/bC Ha KHOMKY//IMHUKO «-» COOTBETCTBYET
3a/laHu0 pacCToOAHUA U3 CEPBUCHONO M.M.3-21. VIMNy/ibC Ha KHOMKY/JIMHUIO «+» COOTBETCTBYET 3aaHuio
PacCTostHUA U3 CEPBUCHOTO M.M.3-22. VIMNYNbC Ha ABe KHOMKU/IMHUW «+» U «-» COOTBETCTBYET 3afaHuio
paccTosiHMA u3 cepBUCHOro n.m. 3-23.

Pexrm pabotbl 06 OT/IMYaeTCA OT BCEX OCTaUlbHbIX PEXMMOB OTCYTCTBMEM LMAPOBOro curHana
Ha 3anyck asuratens. Myck gBurarens npov3oigéT Korga 3ajaHne OT aHas/IoroBOr0 HamnpshKeHUst NPeBbICUT
1y oT MUHMMasIbHON YacToThbl BpalleHus. [Buratenb OCTaHOBUTCSA NPU YPOBHE aHasI0roBOro HanpshXeHus
COOTBETCTBYIOLLEM  MWHMMasIbHOM 4acToTe + 0,5y, Hanpumep, ycTaHOBMeHa MWHMMasibHas 4actoTa
BpalleHnsa - 5My, 3HauuT ABuratesib BKIOYUTCA Ha BpaleHuwe npu 3agaHun 6,00, a BbIKIYUTCA npu
3a4aHun 4acToTbl Ha 5,5 M MeHbLIe. Bo BCEM OCTas/lbHOM AuanasoHe 4acToT (40 MakCMMaslbHOM 4acToTbl
BpalleHus) asuratesib  yNpaBAseTCs aHas1oroBbiM HanpshkeHneMm. KHomka (M nuHua ynpasneHus) CTOIM
CNYXWT [NS 3anpeta BpalwleHus auratens. YAepxaHue [aHHOW /IMHUK  OCTAaHOBWT  WAWM He pJacT
3anyctutbCcs Apuratesniio. B gaHHOM pexuMe [0/DKEH OblTb YCTAHOBMEH PeXUM 3afaHus 4acTtoTbl OT
aHas10roBoro Bxoga (MyHKT cepB.meHto 3-01 = 1 nam 3).

Pexvnm pabotel 07 aHasornyeH pexumy 04, c TeM pasnuuvemMm, 4YTO He BK/IOYaeTCA
npuUTOpMaxuBaHue npu OTMepe 3afaHHol AfuHbL. T.e. npeobpasoBaTesib BblAaET CUTHa/ Ha pese npu
KaXX,oM OTMEPEHHOM PacCTOosSAHUKN. Pexum pesie fO/MKEH ObITb BbICTaBMEH PaBHbIM 4 (MYHKTbl MeHto 6-01 1
6-03). Bpemsa cpabaTbiBaHusA pene 3a4aéTcsa B NyHKTe MeH 6-02 ¢ TouHocTbio 0.1 cekyHAa. JaHHbIA pexum
MOXET UCNO0JIb30BaTLCA A/1A «pe3a Ha JIETY».

Pexum pabotel 08 aHanornvyeH pexumy 07, ¢ TeM pas/iMumMeM, YTO OCYLLECTB/SAeTCA MOACHET
KonnyecTBa cpabaTtbiBaHWii, @ He AnHbI. T.e. pene BblAaET UMMY/bC MPU KaXKAOM OTCUMTaHHOM KO/IMYeCTBe.
CuéTumk cpabaTbiBaHM1 3a4aETCA KHOMKAMMN «+» U «-» C AUCKPETHOCTbIO 1 eguHuua. Pexum pene gomkeH
6bITb BbiCTaBNeH paBHbiM 10 (NyHKTbI MeH 6-01 n 6-03). Bpemsa cpabaTbiBaHMs pene 3afaétcsa B MyHKTe
MeH 6-02 ¢ ToyHocTbio 0.1 cekyHpa. VMnynbC C aHasIoroBOro BbIXOAA MOXET MCMOoNb30BaTbCA AJ1A
OCTaHOBa BpalLleHus.

Pexum paboTbl 09 BK/IOYaAET ynpas/ieHye 3anyckomM-oCTaHOBOM Nnpeobpasosartesis no nopty RS485
B pexvme ModBus-RTU. [na MCNOMb30BaHMA [aHHOTO pexrMa HeobXoAMMO CMEHUTb M1acTUKOBYHO
NMepesHIOl NaHeslb Ha naHeslb € COOTBETCTBYWOLWMM  UHTepdeiicom. [N  KOPPEeKTHOM paboTbl
npeobpasoBartenss He06X0AMMO HaCTPOUTb MYHKTbl cepB.meH 3-01, 6-08, 6-09, 6-10. Bonee noapobHyto
nHhopmaumio no pabote ¢ noptom RS485 MoxHO nocmoTpeTb B «WCTpykuumu nonb3osaTens RS485 B
ModBus-RTU».

MapameTp 2-02. 3anpeT pesepca BpallieHus Bana ABuratess.

Mpn 3HaueHnn 01 npeobpa3oBatenb ob6ecneyvMBaeT BpalleHWe Basla [ABuratens B 060MX
Hanpas/1eHnAX.

Mpn 3HayeHun 10 npeobpasoBaTesib 06ecrneymBaeT BpallleHWe Baa [ABuratesia  TOSIbKO B
OfHOM HanpasfneHuun (MpsAmMom - npu ropswem cesetogunoge HAMPABJ/IEHUE).

MapameTp 2-03. NHBepcust KNemMMbl «=» (HA 3aMblkaHue - Ha pasMblKaHUE).

Mpn 3HayeHnn 01 npeobpas3oBaTesib pearMpyeT Ha 3amblKaHWe KNeMMbl «=» Ha OOLMIA NpoBof
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YMeHbLUEHNEM 3HayeHus Ha uHgvkatope. T.e. kiemma «=» paboTaeT C HOPMa/lbHO — Pa30MKHYTbIMU
KOHTakTamu. Mpu 3HavyeHnn 10 npeobpasosarteflb pearvpyet Ha pasMblkaHWe KNeMMbl «=» C 06LMM
NMPOBOAOM  YMeEHbLUEeHVEM 3HayeHus Ha uHaoukaTope. T.e. knemma «=» paboTaeT C HOPMa/bHO —
3aMKHYTbIMW KOHTakTamu. [aHHbll pexuM paboTbl MOXET WCMNOo/1b30BaTbCA MPY MNOAKIOYEHUM KHOMOK
yrnpaBneHus nyckatesiiMn - C HOpMaslbHO-3aMKHYTbIMWU KOHTaktamu, kak knemma «CTOTlM».

MapameTp 2-04. Nueepcus knemmbl «CTOMM» (Ha 3aMblkaHve - HA pasMblKaHUE).

Mpu 3HaueHun 01 npeobpasoBaTesb pearvpyeT Ha 3aMblkaHus knemmbl «CTOIlM» Ha o6wwmii npoBog,
ocTaHoBOM Bana pApuratens. T.e. Y pabotaeT € HOPMaslbHO PAa30OMKHYTbIMW  KOHTakTaMu KJeMmbl
«CTOIM».

Mpu 3HadyeHun 10 npeobGpasoBaTe/ib pearmpyeT Ha pasmbikaHne knemMbl «CTOlM» ¢ o6umm
NpoBOAOM OCTaHOBOM Bana gsuraTtens. T.e. MU paGoTaeT C HOPMa/lbHO — 3aMKHYTbIMU KOHTaKTamu
knemmbl «CTOIM».

ﬂapameprl 3agartymkKa 4acCToTbl.
MapameTp 3-01. Pexum 3agatunka 4acToTbl BpaLIEHMS.

Mpwv 3HaueHun 00 nNpeobpasoBaTesiio 3a[4at0T YacTOTY BPaLLEHUSI C MOMOLLBH KHOMOK «+» U «-». Mpn
3TOM MpY  [AIATENTLHOM YAEepPXaHWM KHOMOK BK/IHOYAETCA aBTOMKPEMEHT/[AEKPEMEHT O0To6paxaemoro
3HauYeHus.

Mpu 3HadeHu 01 npeoGpasoBaTesito 3a4alT 4YacToTy BpalleHWsl YPOBHEM  aHas/loroBOro
CUrHana Ha BXofe. B [aHHOM pexuMe KHOMKU «+» U «-» ByayT He 3afelicTBOBaHbl B paboyem pexvme,
HO 6yayT (PYHKLUMOHMPOBATb MPU BXOXAEHWUU B CEPBUCHOE MEHIO.

«t» | «=» | «UD.BX» 3HaveHne 3agarymka 02 3HayeHne 3agarymnka 03
0 0 0 Mpeaycraos/ienHas yactora 0, YnpaBsieH/e OT aHa/IoroBOro Bxoga
n.m. 3-21
lMpepyctaHoBrieHHas yactoTa 1, lMpepycTaHoBNneHHasa yactoTa 1,
1 0 0
n.m. 3-22 n.m. 3-22
lMpepnycraHoBrieHHas yactoTta 2, MpepycTaHoBNeHHasa yacrtoTa 2,
0 1 0
n.m. 3-23 n.m. 3-23
MpenycTaHoBneHHasa yacroTa 3, MpeaycTaHoBeHHasa yacroTa 3,
1 1 0
n.m. 3-24 n.m. 3-24
lMpepycTaHoBrieHHas yactoTta 4, MpepycTaHoBneHHasa yactoTa 4,
0 0 1
n.m. 3-25 n.m. 3-25
lMpepyctaHoBieHHas yactoTa 5, [MpepycTaHoBNEHHasa YactoTa 5,
1 0 1
n.m. 3-26 n.m. 3-26
MpepycTaHoBeHHasa yacToTa 6, MpepycTaHoBneHHasa yacroTa 6,
0 1 1
n.m. 3-27 n.m. 3-27
lMpepycTaHoBieHHas yactoTa 7, MpepycTaHoBNEeHHasa YactoTa 7,
1 1 1
n.m. 3-28 n.m. 3-28

Mpu 3HaveHusx 02 n 03 npeobpasoBartenb OyaeT paboTaTb Ha 3apaHee NpenyCTaHOB/IEHHbIX
yacTotax BpalleHus. [lepeknoyeHne npefycTaHOB/EHHbIX 4YacTOT — OCYLLEeCTBAAETCHA KOMOuHauuel
COCTOSIHMA BXOL0B MpeobpasoBartens «+», «-» N «U®.BX». CooTBETCTBME COCTOAHWUA BXOLOB W 4acToT
npeAcTasfieHo B Tabnuue.

Mpwn 3HayeHun 04 ynpaBneHve 4acToToli BpalleHns 6yaeT ocylecTBAATbCA vyepe3 nopT RS485 no
npotokosty ModBus-RTU. Tpn 3TOM KHOMKM «+» W «-» Ha NepegHeil naHenu paboTtatb He 6yayT. Ans
KOppekTHOl paboTbl NpeobpasoBaTtesnis Heo6X0AMMO HAaCTPOUTbL MyHKTbl cepB.meHlo 2-01, 6-08, 6-09, 6-10.
Bonee nogpobHyld wuHdopmauuio no pabote ¢ noptoM RS485 MOXHO mnocmoTpeTb B «UCTpyKumm
nonb3osartesnia RS485 B ModBus-RTU».

Mpun 3HayeHmn 05 ynpaBfieHvMe 4acToTol BpaleHus 6yaeT ocyuiecTBnaTeca oT MUA-perynatopa.
3HaueHne yctaBku (3agaHue) nogaétca Ha MU A-perynatop no sxogy AH1.BX , a curHan owmnbkM oT gaTyvka
obpaTtHoii cBsi3n (C ob6bekTa perynupoBaHus) Ha Bxof AH2.BX. Pexumbl paboTbl aHasIOroBbIX BXO40B
3a7alTcs B NyHKTax ceps.meHo oT 3-02 go 3-07, a HacTpoiikm MN-perynartopa B nyHkTax ot 3-29 go 3-33.
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MNapamerp  3-02. Hanpsxenne MakcumanbHas vactora - 70y
MUHUMaJIBHOTO 3a@aHNst aHaloroBoro Bxoga 1. |===s=smmesseminaineceshn .y

3HaueHMe [JaHHOrO MyHKTa No3BoNseT
3a4artb YpPOBEHb BXOAHOTO ananorosoro L uManeHas
HANpSOKEHWs, ~ COOTBETCTBYIOWNA  MUHUMANbHOR o\ 1 a0
yactote BpatleHus (n.m. 1-01). . u

[aHHbli napameTp nN03BONSAET YNpasBnATb :
BbIXOJHOW 4acTOTOM BpaLLleHVs He OT HOMSA BOMbT

HanpshKeHns 3afaHuns, a oT 160ro HanpsxeHus (B ' . BXOOHOE aH.
AvanasoHe ot O po 10B). Ha pucyHke Huxe ! ' Hang_}xeﬂue

nokasaHbl [1Ba 3HAUYEHNs HanpshkeHus 3agaHns — 1.0 1.0 BonbT 5.5 BonkT 10 BonbT
n 5.5 BonbT 4718 O4HON MUHWMasIbHON YacToTbl —

20My. [daHHblli napamMeTp ycTaHaB/MBaAETCS KHOMKaMU «+» U «-» C TOYHOCTbio 0,01 B. Huxe 3TOro ypoBHS
HanpshkeHUs 3ajaHns 4actoTa BpalleHWs He OyaeT W3MeHsTbCA, M OyaeT paBHa MUHVMa/bHOW.
MpepnencHble 3HayeHnsa : MuHumym - 0,00 B.
Makcumym - 10,00 B.

MapameTp 3-03. HanpsixeHre MakcMManibHOTO 3aaHist aHas10roBoro Bxoga 1.

FBbix, 'y Ecnu  3apatyuvk 4acToT
YCTaHOB/IEH KaK aHas/l0roBblii BXOA,
(n.m. 3-01 = 1 wam 3), TO Aa@HHbINA
MEKCHMEHI:HES_I_‘!@?TOTa-ﬁﬂl'l.l, napameTp MO3BO/IIET MpPUBECTUM B
MaKCUManbLHas YyacToTa - /_ COOTBETCTBME 3HA4YeHWe BbIXOAHOW
. 4acTOTbl K YPOBHIO ynpaBAsoLLEero
! aHa/10r0BOro HanpsXXeHus.
MWHUManNeHas JaHHbIl napameTp
yactoTta 20y : yCTaHaB/MIMBAETCA KHOMKAMM «+» U «-
: » C ToyHocTbio 0,01 B. Mpu 3TOMm
MWUHUMaNbLHaA \  BXOAQHOe aH. npeobpasoBaresib  caM  BblYACAUT
yacTtoTa 10Ny ; HanpsxeHue Heob6XxoanMbIl KoahpuLMeHT
1

yCnneHuna aHas1oroBoro kaHasia.

5 BonbT 10 BoneT .
3aBO,£I,CKaFI HacTpouka no

ymonyanuto — 10,00B, obecneunsaeT
NPSMO-NPONOPLUNOHA/TbHYKD  3aBUCUMOCTb  BO BCEM  AManasoHe BbIXOAHOW 4acToTbl (go 50u) ot
BXOZHOro HanpshkeHns 10B. CnefyeT y4uuTbiBaTh, YTO MUHUMa/IbHAsA 4YacToTa BpaweHus (CM. MYHKT MEHH
1-01) COOTBETCTBYET YPOBHIO HAMPSHKEHUSA U3 NPeblAyLLEro NyHKTa MeHH0.
MpepnencHble 3HayeHnsa : MuHumym - 0,01 B.
Makcumym - 10,00 B.

MapameTp 3-04. XapakrepucTvika aHasioroBoro Bxoaa 1.

OnpegenseTt TN 3aBMCMMOCTM 3a[aHHOM 4acTOTbl BpalleHVs OT YPOBHSA CUTHasila Ha aHasl0roBOM
BXO[E, a TaKkxKe TUM CUTHaa: HarnpskeHne unm Tok.

Mpy 3HavyeHun O — npsAMas 3aBUCMMOCTb, T.e. YBEJ/IMYEHWE aHa/loroBOro CuUrHana, npuBOAMUT K
YyBE/IMYEHNIO YaCTOTbI BpaLLeHNs. AHas/I0roBbIN BXOL paboTaeT B pexrMe n3MepeHns HanpskeHns.

Mpu 3HavyeHun 1 — obpaTHas 3aBUCUMOCTb, T.e. YBE/IMYEHWE aHasIoroBOro CuUrHana, NpuBOAUT K
YMEHbLUEHWIO YacTOTbl BpalleHusl. AHa/I0roBbI BXOA paboTaeT B peXxmme U3MepPeHns HanpshXeHus.

Mpu 3HaveHWn 2 — npsmas 3aBUCMMOCTb, T.e. YBeJIMYEHME aHasIoroBOro curHana, npuBOAUT K
YBE/IMUYEHNIO 4YacTOTbl BpalleHusi. AHa/I0rOBbI BXOA, paboTaeT B pexume M3MepeHus Toka. [Mpu aTom
Heob6xoaMMOo 06513aTeNIbHO YCTaHOBUTbL NepeMblyky B nosioxeHue 0(4)...20MA (cm. pasgen 6.2).

Mpn 3HauyeHun 3 obpartHas 3aBUCUMOCTb, T.€. YBEJIMYEHWE aHasloroBOrO CUrHasa, npuBOAUT K
YMEHbLUEHWI0 4acTOoTbl BpalleHusi. AHaNoroBblli BXoA paboTaeT B pexvme M3MepeHus Toka. [pu atom
Heo6x04MMOo 06513aTeNIbHO YCTAHOBUTL NepeMblyky B nosioxeHne 0(4)...20MA (cm. pasgen 6.2).

MapameTp 3-05. HanpsxeHre MUHUMASILHOTO 38aHUst aHA/IOrOBOTO BX0AA 2.

YctaHaBnusaeTcs B BosibTax ¢ To4HOCTbIO 0,01 B 1 COOTBETCTBYET HKHEMY 3HAUYEHUIO Amana3oHa
Jatuvka obpatHoli cBasu B pexume ML perynupoBaHus (B nyHTe mMeHo 3-01 fo/MKHO ObiTb yCTAHOBIEHO
3HauyeHue 05). TlpegenbHble 3HaYeHns : MuHuMym - 0,00 B.

mMakcumym - 10,00 B.

MapameTp 3-06. HanpsixeHne MakCUMasIbHOrO 3aaH1s aHa/I0rOBOro BXoAa 2.

YcTtaHaBnueaeTCcs B BO/IbTax C TOUHOCTLIO 0,01 B 1 COOTBETCTBYET BEPXHEMY 3HAUYEHMUIO AnanasoHa
Jatuvka obpatHoii cBasn B pexume ML perynupoBaHust (B NyHTe mMeHto 3-01 A0/MKHO 6biTb YCTAHOB/IEHO
3HadeHue 05). [pefenbHble 3HaYeHusa : MuHuMmym - 0,01 B.

mMakcumym - 10,00 B.
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MapameTp 3-07. XapaktepucTtuka aHas10roBoro xoaa 2.

OnpepensieT pexum paboTtbl M-perynsatopa. Mpu 3HadeHun 00 pexumM pa6oTbl HOPMaIbHbIA —
npeBbllleHre curHana obpaTtHoit cesan (OC) 3Ha4YeHUst YCTaBKM MPUBOAUT K YMEHBLLUEHUIO BbIXOAHOM
4acTOTbl; MOHMXKEHNE curHana OC MeHblUue 3HAYEHWs1 YCTaBKW, NPUBOAUT K NMOBbLILUEHUIO BbIXOLAHON YacToTbl.
Mpu 3HadeHun 01 pexum paboTbl MHBEPCHbIN — NpeBbileHne curHana OC 3HaueHust YCTaBKu NPUBOAMUT K
YBE/IMYEHUID BbIXOAHON YacToTbl, MOHMKeHUe curHana OC MeHblle 3Ha4YeHUsl YCTaBKW, MPUBOAWT K
YMEHbLLEHWIO BbIXOAHOM YaCTOThlI.

MapameTpbl 3-21, 3-22, 3-23, 3-24, 3-25, 3-26, 3-27, 3-28. MpepaycTaHoBNEHHbIE
yacTtoTbl 0 — 7.

YaepxaHne unmgpoBbiX BXOAOB «+», «-» U «LN®.BX» 3aMkHYyTbIMM Ha kiemMMy «OBLL» no3sonseT
3a/laBatb 3apaHee YCTaHOBJ/IEHHYHO YaCTOTY BPalleHUs B AaHHbIX MyHKTax. Tabnuua komorHaumin 4actoT oT
COCTOSAIHWI BXOAOB nNpuBefeHa B nyHKTe 3-01. Bk/IOYEHWE MpefycTaHOB/IEHHbIX YACTOT BO3MOXHO Mpwu
3HayeHusx 2 unu 3 B nyHkTe 3-01. 3HaveHVe faHHbIX napamMeTpoB 3a4aéT BbIXOLHYI YacToTy B [epuax u
MOXET NpuHUMaThL 3HaveHua ot 1 go 800.

MapameTp 3-29. Nepuog NNA-perynsTopa.

[aHHblli napameTp No3BOMSIET M3MEHSATb Mnepuof  Bbi3oBa npoueaypbl MNWA-perynsatopa B
MUAANCeKyHaax. s MeaneHHO MEHSILWMXCA MNpoLeccoB (HanpuMmep, peryivpoBaHue TemnepaTypbl),
Heobxo4MMO ycTaHaBnuMBaTb 60/bluve 3HaveHus nepuoga. [ns 6onee ObICTPbIX MNPOLECCOB, MNepuos,
Heob6Xo4MMO YyMeHbLUATb.

MpepenbHble 3Ha4YeHNUs © MUHUMYM - 1 Mmc.
MakcumMmym - 100 mc.

MapameTp 3-30. MponopunoHanbHbIi kKoaduumeHT NMNL-perynsaTopa.

[aHHbli napameTp 3agaeT KO3PMUUMEHT YCUNEHUS OWMNOKM — Pa3HOCTW 3HAYEHWI YCTaBKU W
CurHana obpartHoli CBSi3n. YBe/M4eHne faHHOro KoadpdhmumeHTa NpMBOAMT K YBEIMUYEHNIO YyBCTBUTETbHOCTH
perynsaropa, yCKOpeHuo KomneHcauuy ownbkn. Ho ypesamepHoe yBesinyeHre MOXeT NMPUBECTU K KosiebaHuam
B pery/impyemMom npotiecce.

Mpun nHTerpansHom (n.m. 3-31) n gudbdpepeHuymanibHom (n.m. 3-32) KoadhuLvieHTax pasBHbIX HY/0
nponopLoHasibHoe 3BEHO perynsaTopa cnocobHO 3HauYMTeIbHO CKOMMNEHCUPOBATL OLLUMGKY.

MpefenbHble 3HAYeHNS : MUHUMYM - 1.
Makcumym - 1000.

MapameTp 3-31. UHTerpanbHbIii kKoaddprumeHT MAL-perynsTopa.

WHTerpupytolee 3BeHo [MW-perynstopa HakaniuBaeT (MHTErpupyeT) MOCTOSIHHOE 3HauyeHue
OWMBKN 1 NO3BOMSIET CKOMMEHCMPOBATb OTK/IOHEHWE OT YCTaBKM oOcTaBlieecs Moc/e AeiicTBus
NPONOpUMOHANILHOTO 3BeHa. [aHHblii napameTp onpegensieT KoaMULMEHT YCUIEHUS WHTerpasbHoi
cocTaBfisiiolleil. MeHbluee 3HaueHWe yBenuuuBaeT 6bICTPOAENCTBME perynsTopa, HO MeAsieHHee
KOMMEHCMPYeT OLMNGKY. Borbliee 3HauyeHue Mo3BOSSeT 6bICTPO CKOMMEHCMPOBAThL OLUWGKY, HO Npu
3HAUUTENbHBLIX WU3MEHEHWsSX YCTaBKM NPUBOAUT K NepeperynvMpoBaHuio. 3HadeHne 0O oTkItouyaet
VHTErpUpytoLLee 3BeHO.

MpefenbHble 3HaYeHNs : MUHUMYM - 0.
Makcumym - 1000.

MapameTp 3-32. AuddhepeHumnasnbHbii koadpduumeHT MNL-perynstopa.

JndhchepeHumpytoLee 3BeHO yCunMBaeT NPou3BOAHYI (CKOPOCTb U3MEHEHUS) OLUMGKM 1 NO3BOMISET
YyBENNUUTbL BbICTPOAENCTBMNE perynsatopa U cnocobCTBYyeT OGbICTPOMY 3aTyxaHutio konebaHuii. Ho cauwkom
60/blUME 3HAYEHUS MOryT MPUBOAWUTL K HecTabwibHOCTWU perynupyemoro npouecca. [na MeasnieHHbIX
MpoLLeccoB UCMNoMb3oBaHve aAuddepeHUmansHOro 3BeHa HelenecoobpasHo. 3HaveHne O oTkIo4vaer
AndpchepeHumpytoLee 38eH0.

MpeaenbHble 3HaYeHns : MUHUMYM - 0.
Makcumym - 1000.

MapameTp 3-33. OrpaHnueHne 4as UHTerpasibHoOM COCTaBSIOLLEI.

[aHHbli napameTp 3agaeT AOMNYCTUMYIO BENWUYMHY MHTerpasia owunbku B npoueHTax. B cnyyae
60/1bLLOro paccornacoBaHns ycTaBku 1 CUrHasia 06paTHON CBA3M, BbIXOAHASA YacToTa AOCTUraeT MakcMMyMma,
HO owwnbKka npu 3TOM coxpaHsaeTcs. [py 3TOM NMPOUCXOAUT 3HAUYNTE IbHOE YBEMYEeHWe MHTerpana owmnoku,
KOTOpOe Mnpu AOCTWXKEHUM YCTaBKW MpuUBEAET K nepeperynvpoBaHuio. [a ycTpaHeHusi 3TON npob6nemsl,
3HaYeHne JaHHOro napameTpa HeobxoAnMo yMeHbLaTth. Mpu 3HaveHun 100,0% orpaHUYeHns HeT.

MNpenencHble 3HayeHus : MUHUMYM - 0,1%.
Makcumym - 100,0%.
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MapameTpbl ynpaBfieHus ABUratTesniem.

MapameTp 4-01. Onpenensietr opmy 3asucumoctn U oT f (chopmy kpusoid UN). [aHHbiii
napaMeTp MOXeT MpvHUMaTb 3HaveHuss oT 1 go 3.

Mpun  3HayeHnn 01 (ycTaHaBnuBaeTcs Mo
YMOJIYaHNIO) BbIXOAHOE  TpéxchasHoe  HanpshkeHue
MaKkCUManbHoe HanpaxeHue NPsIMO-NPOMNOPLMOHasbHO 3a/jaHHol yacToTe

BpaLleHuns (cpefHsas KpuBas Ha rpadiuke).

BbIXOOHOE HaNpsXeHUe

Mpn 3HavyeHun 02 BbIXOAHOE TpéxdasHoe
HanpshkeHne  MMeeT  KOPHEBYK  3aBUCUMOCTb  OT
3a[aHHON 4acToTbl BpaweHus (HWKHAA KpuBas Ha

rpaduke). Haunbonee MsArkas XapakTepucTuka
‘BbIXOAHasA noaxoauT ONS BEHTUNSITOPHOM Harpysku.
jHyacToTa Mpu 3HaveHun 03 BbIXOAHOE TpéxdasHoe
1
50 Mepu HanpshkeHne wuMeeT KBaApaTUYHYKD 3aBUCUMOCTb OT

3a[laHHON YacTOThbl BpalleHns (BEPXHSA KpuBas Ha
rpacvke). Hanbonee >KECTKasi XapakTepUCTMKa WCMOJSib3yeTcsl MNP HEeOoGXOAMMOCTV  yBE/IMYEHUs]
MOMEHTA Ha HU3KMX 06GOpoTax BpalleHus.

Ha rpacdwuke nokasaH pAuanasoH pgo 50 'y T.K. CBbllle 3TOM 4acToTbl BCe Tpu rpaduka
coBnajalT B OfHY FOPW3OHTasIbHYIO IMHMIO. T.e. MpWU BbIXOAHON YacToTe cBbile 50 'y HanpshkeHue
nutaHua ucnonb3yetca Ha 100%.

MapameTp 4-02. HanpsikeHve Koppekuun — Ha
MaUibIX YacTOTax BpaLleHus. ) BbIXOo4HOE HanpshkeHue

Mossosisiet CKOMMEHCMPOBATh AKTUBHOE  [r=zzzesceesecmaeccannncnnns
MaKCMManbHOE Hanp

COMPOTUB/IEHME CcTaTopa [ABWraTensi, U TakkKe yBeUYnTb
MOMEHT  BpalleHWsi Ha caMblX MaslblXx yvacToTax. Mpu
Hy/IEBOM 3HAYEHNM BbIXOAHOE HanpsbkeHue
npeo6pasoBatens onpegensietcs n.m. 4-01. HeHynesoe
3HAUEHWe  [aHHOTO MEHK  MOKasblBaeT, Ha  Kakyw
OTHOCUTE/IbHYIO Be/IMUMHY GyAeT YBE/IMYEHO BbIXOAHOE

{BbIXOOHaA
HanpskeHne. Takke cneayer MOMHUTb, YTO  OBbIYHbIE ‘yacToTa
aCMHXPOHHbIE ABUTaTeNIM He  MoryT [0/TOBPEMEHHO : }
paboTaTb C MOBbILEHHLIM MOMEHTOM Ha MaslblX YacToTax 25 lepu 50 l'epuy

n3-3a HefgOoCTaTO4YHOIro OX/TaxXaeHUA.

lNpenencHble 3HaYeHus : MUuHUMym - 0.
mMakcumym - 50.

MapameTp 4-03. Yactota MoaynsLmm BbIXOAHOTO HanpspkeHwst, yactota WM (k).

Manaa wuvactota WM wmogynauum (3-6klL) YMEHbLUAET Harpy3ky Ha CU/I0BOW  3/1IEMEHT
npeobpasoBarenia 1 HEMHOrO yBeNMyMBaeT MOMEHT Ha Basly ABuUratesis, Ho Npu aTom gsuratesb paboTtaeT C
XapakTepHbIM «NUCKOM». Takke Manasa 4vactota WM pomkHa ucnonb3oBatbCcs Npu 60/bLIOK AMHE
coeiHUTENILHOTO Kabenis oT npeobpasosBartens kK gsurarento (6onee 20M). MoxeT ObITb ycTaHOB/EHa W3
paga yactor 3—6—9—12«kly c warom 3kIy,.

MpenencHble 3HaYeHna: MUHUMYM - 3K,

Makcumym - 12kIu,.

MapameTp 4-04. «MépTBoé Bpems» LUVM- Bbixo40B (MKC).

[aHHbli  napameTp 3afaéT  BpeMs 3afepXKM  MepekioYeHUss BEPXHUX U HWKHUX MJieyei
TpéxdasHoro BbIXxoAa A1 UCK/THYEHNA OL4HOBPEMEHHOIO BK/IHOYEHUS NMOCAELHUX U MPOTEKaHWUA CKBO3HOro
TOKa. [JMCKPETHOCTb YCTaHOBKM faHHOro BpemeHn — 0.1Mmkc. TunuyHoe 3HauvyeHue, COOTBETCTBYHOLLee
npumeHsieMbiM B npeobpasosatenax CFM210/110 cunosbiM MukpocxemMam — 2.0MKC. NS Apyrux, MeHee
ObICTPOAEVICTBYIOLLMX CUIOBBIX 3/IEMEHTOB 3TOT NapameTp AO0/MKEH ObITb YBE/INYEH.

MpenencHble 3HaYeHna : MUHUMYM - 1,0MKC.

MakcumMym - 12 ,6MKC.

MNapameTp 4-05. YposeHb 3awmThbl MO TOKY.

ABnseTcs BenMUMHON 6Ge3pasmMepHoil U nogbupaeTcsl aKCNepUMeHTaslbHO. PasMepHoCTb AaHHOW
BE/IMYUHBbI NpMepHO cooTBeTcTBYeT 0.1 Amnepa. MNpeBbilleHe AaHHOro napameTpa no BPeMEeHW MyHKTa
MeHIO 4-06 npuBeféT K cpabaTbiBaHWO 3alluWTbl, U KOrAa KOM-BO 3TWX cpabaTbiBaHUA NpPeBbICUT
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3HaueHne u3 n.m. 4-07, npeobpasoBaTesib OCTAHOBUT ABUraTeslb.

MNpenencHble 3HayeHusa : MuHumym - 0,1 Amnep.
Makcumym - 20,0 Amnep.

BbIXOOHOWN TOK

| s ANUTEeNbLHOCT Manas .
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nepBoe/ BTOpOB/ TpeTbe
cpabaTbiBaHue cpabaTbiBaHue cpabathkiBaHWe
3alNThI 3aWnThI 3alNTEI- OTKNKYEeHWE

MapameTp 4-06. Bpemsi 3amepxkn cpabaTbiBaHUs 3alMTbl MO TOKY (Cek).

Pa3mepHOCTb faHHON BenmuMHbl - 0,1 cek. T.e. ecnu faHHasA Be/MuMHa paBHa 25 v neperpyska no Toky
6ynet onutbca 6onee 2,5 cek, To cpabotaeTt 3awmTa no Toky. Mpu cpabdatbiBaHuu 3amuTel MY oTkNOYaeT
BbIXOA4HOE HanpsbkeHne Ha 100 MC M CHOBa BK/IOYaeT €ro, NpPoAo/ikas BpalleHMe Ha Tol - xe
yactoTe. Takke Kaxgoe cpabaTbiBaHWe 3aWmTbl COMPOBOXAAETCA YETbIPbMA KOPOTKAMU  3BYKOBbIMU
cuUrHasiamu. MpepenbHble 3HayeHusa : MuHumMym - 0,1cek.

Makcumym - 25,0cek.

MapameTp 4-07. MNpepen konuyectsa cpabaTbiBaHWiA 3aLWTbl MO TOKY.

[aHHbli napameTp onpegensieT KOMMYecTBO cpabaTtbiBaHW 3alunTbl MO TOKY, N0  AOCTVXEHUIO
koToporo MY MNOSIHOCTLIO OTK/IKYaEeT BbLIXOLHOE HanpsKeHne Ha ABuraTtesb [0 ClefyloLlero 3anycka.
Kaxablin 3anyck psuratesnia (He nytatb C BK/lOYEHWEM B CeTb) OOHyNseT CUETUMK cpabaTbiBaHuin. Ecnn
JaHHbli  napameTp paBeH 0, TO MOMHOE OTK/IIOYEHWE He NPou3onaét npu /1loboM  KONM4yecTse
cpabaTbiBaHuii 3aWmT. MpeaenbHble 3HaYeHUs : MuHuMym - O.

Makcumym - 200.
MyHKTbl MeH 4-05, 4-06, 4-07 He BMMAIOT Ha 3alWuTbl MO MNEperpeBy U MNpeBblEHUA HanpsXeHua
nMTaHusi, KOTOpble cpabaTbiBaloT MNPy NEepPBON Xe neperpyske.

MapameTp 4-08. HactpausaeT noseaeHve MY npu NOHWKEHUN HANPSHKEHNS MTUTAHNS.

Mpy 3HaueHun O — nocse MOBbLILLEHUST HANPSHKEHUS! MUTaHUS [0 HOPMa/lbHOTO YPOBHS, €C/IM GbIN0
BK/TIOYEHO BpaLLeHne, MPOMCXOAMT aBTOMAaTUYECKOE BK/TOUEHUE BPALLEHNSI.

Mpv 3HaueHun 1 — nocsie MOBbLILEHUS] HANPSHKEHNS! MUTaHWS 10 HOPMa/IbHOTO YPOBHS, €C/in GbIo
BK/IIOUEHO BpalleHWe, aBTOMATMYECKOe BK/OUYEHVWE BpalleHUsi _He npoucxoauT. Ha  wuHAaukaTope

oTobpaxaeTcsi coobuieHne «L_dc». C6poc ocyLLecTBNAETCA KHOMKOIA

MapameTpbl gBUraTens.

MapameTp 5-01. HomuHanbHas ckopocTb BpalleHus Bana Asuratens (B 06\MvH) Npu 4actoTe
TpéxdpasHoli cetn - 50 My. [daHHbIi napameTp MOXeT
ObITb B3AT M3 Tex. AOKYMeHTauun Ha Asuratenb Uan no Tablxo.nl-loe HanpsxeHue
JaHHbIM  Ha  Wuabauke camoro — aguratens. Ecnu MaKCUManbHOE HanpsikeHmne
HOMWHa/IbHAs CKOPOCTb BpalleHus ABuratens ykasaHa  [---==-=--=-="
ona 60 Iy (aBuratenn MMMOPTHOrO MPOM3BOACTBA), TO
napameTp [OO/DKeH ObITb nepecuntaH ana 50 Iu.
MapameTp HyXeH TONbKO [ANS O0TOBGpaxeHWus 3HayeHus
060pOTOB/MUHYTY B 0ObIYHOM MEHIO, Y B pacyéTtax Aapyrux
napamMeTpoB He yyacTByeT.

MpepenbHble 3HavyeHus: ot 500 06\MWH — COOTBETCTBYET {BbIX0OOHanA
MOJK/THOYEHNIO MHOTOMOJIIOCHOTO ABUraTesis. ;4acTora

a0 3000 06\MWH — COOTBETCTBYET 50 l'epy 100 l'epu
MNOAK/TIOYEHNIO [BYXMOOCHOO ABUraTens.
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MapameTp 5-02. HomuuanbHas yactoTa paboTsl Asuratens, Iy,

JTOT NapamMeTp onpefensieT MaKCUMaslbHYI0 BbIXOHYIO YacToTy npeob6pasoBaTens,

[0 KOTOopoU

HanpsbkeHue Bbixoga 6yaeT nponopuuoHanbHo (M.M. 4-01) yBenuumeaTbesl. Mpu NPEBbILEHUN [aHHOM
4acTOTbl HampskeHVe BbixoAa 6yAeT MakCMMaslbHO U PaBHO HanpshkeHuto nutaHus 220B. 3To no3sosseT

ncnosnb3oBartb C npeo6pa3OBaTeneM

agsurartesin pacCcynTaHHble Ha pa3Hble

HOMUH&aJ/IbHblEe 4acCTOThbl

BpaleHusa (200, 400 'y), ykazaB B JAHHOM MyHKTE MEHIO COOTBETCTBYHOLLEE 3HAYEHUe.

MapameTpbl NnepndepuinHbIX YCTPOMUCTB.

MapameTp 6-01. Pexwum ynpasnexus pene.

ol
z Pexum paboTbl pesieiHoro Bbixoga MpumevaHue
0 Pene Bk1toyaeTcs TOMIbLKO Npuv nogave Ha [Mpy TOPMOXKEHMW MOCTOAHHBLIM TOKOM He
aBuratesib TPEXasHOro HanpsxeHus BK/IHOYaeTCs
Pene BktoyaeTcs TOJIBKO Npu BpalLeHUU n Mmctepesnc gaHHOW yHKLMKM cocTaBaseT
1 paBeHCTBe BbIXOAHOW 1 3afjlaHHOM 4acTOTbl 1My npw NnepecTpoiike 4acTOTbl Kak BBEPX
BpaLleHns Tak N BHU3
Pene BktoYaeTcs Npv BO3HUKHOBEHUW 1060 Pene BkntounTCca npuvi nepsom
> aBapuiiHOM cUTyaunm U OTK/IHOYAEeTCs TO/IbKO cpabaTtbiBaHUM NO6OW U3 3aWmT U
rnocne cHATUSA (MWK yCTpaHeHus) 3Tol BbIK/IIOUNTCS, €CIN MPU OCTAHOBJIEHHOM
cutyaumn ABuratesie Haxatb KHonky CTOIl
Penie BK/IIOUACTCA eC/n HanpsxeHve MoXeT ncnosib3oBaTbCa ANS NHANKaLMN
3 aHas/10roBOro ynpas/ieHNA COOTBETCTBYET 0BDbIBA COBANHEHNS C TOIf(")BbIM 'anl-IIl;Il'KOM
NPeBbILWEHVNIO MaKCUMasibHOM YacToTbl P (4—20m,§) A AHANOIOBOM BX% e
BpaLleHusa (n.m. 1-02). A
B paHHOM pexume pene ayénupyeTt
4 Pene Bk1toyaeTcsa TOJIbKO BO BPeEMS hyHKUMIO camoro npeobpasoBarens npu
TOPMOXEHUSA TMOCTOAHHBLIM TOKOM TOPMOXeEHUW, ANA 60/1ee HaféXHOro
ocTaHoBa (cM n.m. 1-17, 1-18)
aHHbI peXxum oTobpaxaeT Hanpas/ieHve
Pene Bk/1OYaeTcsa TOMLKO MpU BpalleHun B A P P P
5 CBEDCHOM  HANDABNEHIN B KaKOM Bpawaetca unv byaeTt Bpallatbcs
peBep P aBuratesb
Ecnu yactota OTnyckKaHUsi Mpu OCTaHOBE
Pene Bko4vaeTcda ecnv BbIXO4Haa yacTtoTa M4y 6ypet 60nblue, Hem
6 npeobpasoBartensa OyaeT Bbllle npeaycraHoBssieHHasa 4vactoTta Nel, To pene
npeAycTaHOB/IEHHOW B NYHKTe MeHio 3-21 He BbIK/TFOUYNTCA MOC/IE OCTAHOBKM
BpaLleHus
Ecnu yactota OTnyckaHusi Mpu OCTaHOBEe
Pene Bk/oyaeTcsa ecnu BbIXOoAHasA yacToTa M4y 6ypet 60nblue, Yem
7 npeobpasoBaTesia 6yaeT Huxe npepycraHoBneHHass yacTtoTta Nel, To perne
npenycTaHoOBNEHHOW B NyHKTe MeHto 3-21 He BK/IIOUYMTCA MOCJIE OCTaHOBKMU
BpaLleHus
Pene Bko4vaeTca npu noAakIHYeHUn .
P A Pene ocTtaHeTcA BK/IHOYEHHBIM [aXe ec/iv
npeo6pasoBaTesidi K MUTaHUIO N OTCYTCTBUN
. o cpaboTaeT kakad NMbo 3almTa, HO 3TO He
aBapuiiHbIX CUTyaLui / neperpysok. . o
8 BbIk/toyaeTca pesie To/IbKO Toraa, Kkorga NPMBEAET Kk aBapMHOMYy OCTaHoBY. Mocre
' cbpoca coobueHni 0 cpaboTaBLInX
npuMBOJL, OCTAHOBUTCA B pe3yfibTare
npeaesibHOro KonuyecTBa cpabatbiBaHUIA 3aumTax (Hakarie kdonku CTOTM), pene
BK/IHOUMNTCS.
3awmT
Pene BktoyaeTca nNpu Temrnepartype [Mo3BoIAET ynpaB/isaTbh BHELLUHUM
9 npeobpasoBartesnis Bblwe 40rp C, n BEHTU/IATOPOM , €C/IM He XBaTaeT
Bblk/toYaeTcs ecnm Huxke 37rp C eCcTeCTBEHHOro oTBoja Tensa.
Pene BktoyaeTcA NPy OKOHYaHUM OTMEPEHHOTO i .
Bpems BktoUeHNA 3a0aETCA TaiMepoMm B
10 | paccTosiHuA, T.e. TONbLKO nNpu n.m. 2-01 paBHom 7 P an P
n.m. 6-02.
nnn 8.
11 Pene BktoyaeTcs nNpu Nycke Asuratens, Bpewms BktoueHNs 3agaéTtca Talimepom B

BbIK/IlOUYAeTCs Mo cpabaTbiBaHWUIO TaliMepa.

n.m. 6-02.
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Perie BbIK/THOYAETCS NP Nycke ABUraTens, BDEMS! BLIK/TIOUCHS 3a0aETCS TaiMEDOM B
12 BK/IlOUaeTCs Mo cpabaTblBaHuvo TalimMepa, v P i Ga_‘g'z P

OCTaETCA BK/IHOYEHHbIM NOCTOSAHHO.

Pene BK/ItOUYaeTCsl NpuY «Mpocajke» HanpshkeHUst | Bpemsi Bblk/toUeHus 3a4aéTcs TaliMepom B

13 nuTaHna 220B BO Bpems BpaLLeHUs. n.m. 6-02.
14-
19 3ape3epBrpoBaHo. He ncnonb3yeTtcs.

MapameTp 6-02. Taiimep BK/IHOUEHMS \ BbIK/IIOUEHUA pere.

[aHHblli  napameTp [AelicTBYeT TONbKO B pexnmax paboTbl pene NelO-13 (MyHKT MeHw 6-01).
[JvckpeTHOCTb 3afaHus BpeMeHu cpabaTbiBaHusa pene — 0.1cexk.

MakcumanbHoe 3HavyeHue — 16MmuH 40cek (999,9 cek).
MapameTp 6-03. BbiGop BXOAHOMO NapameTpa [/1s1 aHaI0r0BOro BbIX0Aa.

Mpy yCcTaHOBMEHHbIX 3HaYeHWsx oT 0 A0 19 aHanoroBbli BbIXOL paboTaeT B pexumMe BbIxoga C
OTKPbITbIM KO/I/TIEKTOPOM, B COOTBETCTBUM C TAbNULIEN K MYHKTY MeHI0 6-01.

Mpun ycTaHOBMEHHbIX 3HaYeHNUax oT 20 o 24 Bbixog paboTaeT ¢ LWM-Mogynsumeid, kak aHanorosblii
BbIXOZ, B COOTBETCTBUM C HXENpPUBEAEHHON Tabnuuei.

BbIBOA, BbIXOAHO YacToTbl npeobpasoBartens Mpw BpaleHnn 3a HOJIb BbIXOLHOIO
20 OTHOCUTENIbHO MWHUM&/1bHOW 4acToThbl HanpsxeHusa LAM npuHumaeTcsa
BpaLeHnsa (MyHKT MeHto 1-01) MVHVMa/IbHasA YyacToTa BpalleHus
- BbixogHoe HanpsikeHue LIAT
BbIBOA, BbIXO4HOM YacTOTbl Npeobpa3oBartens o
21 NPONoOpLUMOHa/IbHO BbIXOAHOW YacToTe
OTHOCUTESIBHO HOJA
BpaLleHus
TONbKO B 3TOM pexmme He MpUHUMarTCA B
22 3HaueHus Toka NnoTpebsieHns asuratens ..
pacyéTtbl 3HayeHue n.m. 6-04
BbiBOA 3a4aHHOM 4acToTbl npeobpasoBaTesis Mpu BpaleHn 3a HOJIb BbIXOAHOIo
23 OTHOCUTENTIbHO MWHUM&J/1bHOW 4acToThbl HanpsbkeHna LLAM npuHumMaeTtca
BpalleHna (MyHKT MeHto 1-01) MUHUMa/IbHaA YyacToTa BpalleHUus.
< BbixogHoe HanpsikeHue LIAT
BbiBOA 334aHHOW 4acToTbl npeobpasoBaTesis -
24 NpPonopLUMoHa/IbHO 3afaHHOW yYacToTe
OTHOCUTESIBHO HOJIA
BpaLleHus

MapameTp 6-04. KoadpchuupeHT nepesaun aHasioroBoro Bbixosa.

,ﬂlaHHbII‘/II napamMmeTp no3BOJIAET MNMpuBECTW B COOTBETCTBME YPOBEHb BbIXOAHOINO Hanps>XXeHusa oT
3Ha4YeHnAd 3agaHnA (BbIXO,CI'HOVI 4acCTOTbl npe06pa30|3aTen9| NN ToKa ,qBMFaTeﬂﬂ).

[JaHHblii napameTp BCTynaeT B CUJy TOMbKO Mpu BbIXOOHOE aHaror. HanpsaxeHwe
BbIBOZe BbIXO[HOI YacTOTbl npeobpasosaTess (Npu Mn.m. T ____________
6-03 = 20...24). e

[NpenencHble 3HaYeHUs : MUHUMYM - 1.
Makcumym - 9999.

MapameTtp 6-05. Taiimep  BKIOUEHUA \
BbIK/THOYEHVSI aHA/IOTOBOTO BbIXOAaA.

[JaHHblii  napameTp [AelicTBYeT TO/IbKO B pexXumax :3HaYeHue
pa6oThbl aHasnoroBoro Bbixoaa Nel0-14 (NMyHKT MeHwo 6-03). (3afaaHunA
[OVCKPETHOCTb 3afaHus BPEMEHN cpa6arbiBaHus 50 rebu
aHas10roBoro Bbixoga — 1cek.

MakcumanbHoe 3HavyeHne — 166muH 39cek (9999 cek).

MapameTp 6-06. LWar gatuvmka M3MepuTenst ASHbI.

[aHHblli  napameTp 3a4aét war Mexay MeTkamu (cpabartbiBaHUsSMWU) M3MepUTens  AJVHbI.
PasmepHocTb - 0,0lMm. B kauyecTBe u3mMepuTesiai MOXET  WCNOMb30BaTbCA 000V  AaTuuK, UMELLMiA
N-p-n  BbIXOL4 W o0b6ecneunBalolLMii  COOTBETCTBYIKOLEe ObICTpoAeincTBme, Hanpumep, WHAYKTUBHBbIN,
ONTMYECKNIA LLEeNeBoi, eMKOCTHON © T.n. . YacTtoTa cnefoBaHWs WMMYNbCOB OT  Aatynka OJIMHbl He
JO/MmKHa ObITb 60nee 200lu, nan nepuog, cnefoBaHUs MMMY/IbCOB HE O0/MKEH ObiTb MeHee 5 Mmc, T.K.
npeobpasoBarte/lb MOXET He ycneTb «MnocyuTaTb» BCE WUMMYbChI.

MpepencHble 3HayeHnsa : MuHumMym - 0,01 mMm.
Makcumym - 199,99 mm.
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MNMonb3oBaTtesnibCckue napameTpbi.

MapameTp 7-01. BbiGop pexuma OTOGPaKEHWSI BbIXOAHOW uYacToTbl npeobpasoBartens. C
MOMOLLbH KHOMOK «+» 1 «-» NapaMeTp MOXeT npuvHMMaTh 3HadeHms 01 nn6o 10.

Mpu 3HaueHun 01 npeobpasoBaTeslb OTOGpaKaeT 3afaHHyl 4acToTy BpalleHus B o6opoTax 3a
MUHYTY.

Mpn 3HavyeHnn 10 npeobpasoBaTesib O0TOOGPaxaeT 3afaHHyl 4YacToTy TPEXas3HOro HanpshkeHus B
epuax.

MapameTp 7-02. Bpemsi Hapa6oTku npeobpasoBaTtenisi (Yachl /CeKyHpbl yaca).
Mpy BXOXAEHWM B AaHHbIA N.M. OTobpaxaeTcs Bpemsi paboTbl MY B yacax (Bpems npu

KOTOPOM BblgaéTtca TpéxdpaszHoe HanpshkeHne Ha Bbixog [MY). HaxaTtve Ha KHOnky E’ npueefeTr K
OTOBPAXEHWIO CEKYHA, B Yace [aHHOro BpeMeHW.. [JaHHblli napameTp [LOCTYMNEH TO/IbKO A1 MPoCMOoTpa, U
€r0 HeJsb35 U3MEHUTb BPYUHYHO.

MapameTp 7-03, 7-04, 7-05, 7-06, 7-07, 7-08. >KypHan (McTopus) NocnefHNX WECTX OLWNGOK
npeo6pasosatens.

Camasn nocnegHss owmnbka oTtobpaxaeTtcs B nyHkTe 7-03, npegnocnenHss B nyHkTe 7-04 v T.4. Kaxablid u3
3TUX MYHKTOB MEHI0 WMEET BJ/IOXKEHHbI MNOANYHKT C napameTpamu npeobpasosar BO Bpewms
BO3HWUKHOBEHMWS OLLUMGKK. [epekoveHre MNoAMYyHKTOB MPOM3BOAUTCS KHOMKOM «I‘IAMFITb»ﬁ LMKINYECKN
C O/MHHbIM 3BYKOBbIM CUTHa/I0M MPU BXOAE Ha NepBblii NOANYHKT.

MepBbIi NOAMYHKT - KOA, OLUNOKN.
Kog 27 - A_ovr, 6bicTpogelicTBytoLLas 3almuta no ToKy B MUHYCOBOI LUNHE MUTaHUs.
Kog 54 - A_hi, 6bicTpogeicTByoLLas 3almTa no TOKy B MOMOXUTE/TbHON LUMHE NUTaHWS.
Kog 67 - FAZA , oTcyTCTBME UK «Mepekoc» ha3 Ha BbIXoAe npeobpasosarens.
Kog 70 - Rhot, neperpes 3apagHoro pesucropa.
Kog 75 — A_time , npeBbILLeHNe YCTaBK/ MO TOKY B NyHKTE cepB.MeHt0 4-05 n 4-06.
Kog 101 — BpalleHne ocTaHOB/EHO.
Kog 115 — L_dc , npoBasi\npocagka HanpshXeHnss NUTaHus npu BpaLLeHnu.
Kof 134 — H_dc , npeBblleHne HanpsiXXeHWs Ha LiHe NOCTOAHHOIO TOKa.

BTopoli - Bpemsi BO3HUKHOBEHMS OLWIMOKM. OTobpakaeTcs B Yacax HapabOTKu.
TpeTuin - Bpems BO3HWKHOBEHMS owmnbkm. OTobpaxaeTcs B cekyHAax ogHoro yaca (3600cek — yac).
UeTBEPTLINA - HanpshXeHWe Ha LUMHEe NOCTOsIHHOro Toka +300B.

MATbIA - MIHOBEHHbI TOK Npeo6pasoBaTtesisi Ha MOMEHT BO3HUKHOBEHWSI OwMGKM. OTo6paxaeTcs B
[ECATbIX AONAX amnep.

LlecToii - TemnepaTypa npeobpasosartens B rpagycax Llenbcuii.
CefnbMoli - BbIxofHAsA YacTtoTa npeo6pasosatesnis. OTo6paxaeTcs B AecsATbIX 40X Fepl.

Bocbmoli - 3agaHHas yactoTa npeobpasoBartens. OTobpaxaeTcs B AecATbix gonsx epu.
MapameTp 7-09. Maponb Ha BXOA B CEPBUCHOE MEHIO.

UT0o6bl OrpaHnunTb AOCTYM K HacTpolikam npeobpasoBaTens Heo6XxoAMMO 3anOMHUTb B AaHHOM
MEHI0 HeHy/ieBoe 3HauyeHme naposis. Mo ymonyaHuio (M Npu Npofaxe) 3HadyeHue naposs paBHO «O0» un
pocTtyn B cepBucHoe MeHw HE OFPAHUYEH. T.e. yTo6bl y6paTb Naposib Hafo BBECTM paHee
3arnoMHEHHbIM Naposb, a NoToM 3anoMHUTb O B A@aHHOM MyHKTE MeHl. B cnydae, ecnv naposib 3ab6bIT, TO
CYLECTBYET «Cynepnaposib» KOTOPbIA MO3BOMSET U3MEHUTL/COPOCUTL MNOTEPSHHbIA Naposnb. Ero
3HadeHue - 427. Ecnn naposb BBeAEH HEBEPHO, TO crefylollasd nonbiTka BBOAa OyAeT npefocTaB/ieHa
TONbKO 4epe3 15 cek, Noc/ne TOro Kak Ha gucrnsiee otobpasntca cooblueHre ownbkn — «<EEEE». «Bpems
XXM3HW» Napons - OAUH BXOA, B CEPBMCHOE MeEHH. T.e. eCnn BBECTM NpPaBWU/bHbI Naposb, HO He
cbpocuTb €ro, TO Npu cneayloleM BXOAEe B CEPBUCHOE MEHI Hago 6yaeT cHOBa BBOAMTbL Naposib.

MpefenbHble 3HaYeHns : MUHUMYM - 0.
Makcumym - 9999.

MapameTp 7-10. Homep 3arpyeHHoil KoHUrypawuu.

[JaHHblli napameTp 3arpyxaeT BCe Bbllle- U HUXKe- MepeyncieHHble NyHKTbl MeH NpeaycTaHOB/IEHHbIMY
napameTpamu (KoHdpurypaumm). STV NpeAycTaHOB/IEHHbIE NapaMeTpbl — 3apaHee  onpefernieHbl  npu
MPOV3BOACTBE, U HE MOTYT ObiTb M3MEHEHbI Mosb30BaTeNieM. VckaoueHne cocTaBnseT Nullb n.m. 7-02 —
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BpeMsi HapaboTkn, OH He nepe3anucbiBaeTcs Npu 3arpyske HOBOI KOHGUrypauum. MocMoTpeTb
3arpyxaemble napameTpbl MOXHO B Tabnuue, NpuBeAeHHol B Havasie 3Toro pasgena.

MpepenbHble 3HaYeHnsa :  MuHumym - 0.
Makcumym - 3.

MapameTp 7-12. 3anpeT 3BYKOBOI MHAMKaumu (6y3epa).
Mpn 3HadeHun 001 (hyHKLMS BbIBOAA 3BYKOBOM WHAMKALMU Ha Gy3ep BK/OYEHa.
Mpn 3HadeHun 010 BbIBOA 3BYKOBOM WHAMKALMU Ha By3ep BbIK/THOUEH.

MapameTp 7-13. YposeHb sipkocTv LED-uHAukaTopa.

ﬂ,aHHbII‘/’I MYHKT MEHIO NOo3BOJIAET YCTaHOBUTb He06xo,qmmyro APKOCTb MHAMKaTopa B 3aBUCUMOCTU OT
peasibHbIX ycnosmﬁ aKcnyaTaumm — npsiMble COMIHeYHble Nyyun, TEMHOE 3aKpbITOoe NnoMeLleHve v T.0.

MVHUMaNbHYIO SIPKOCTb CBEYEHUSA UHAMKALUN MOXHO YCTaHOBUTbL Ha ypoBHe 15% OT HOMWHa/IbHOTO
TOKa, MakcumasibHyto — 115%. [ncKkpeTHOCTb YycTaHOBKM — 5%. 3aBofckas ycTaHoBKa SApKocTu (no

ymosnyaHuio) — 80%.
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7. BOSMOXXHbIE MNPUYHbI HEKOPPEKTHOW
PABOTbI

[MposB/1eHne

MpunumHa 1 cnocob ycTpaHeHUs

He perynupyeTtcsi 4yactoTa
BpallleHns gpuratens ot

BK/IIOYEH peXuMm yrnpasfieHnss 0T aHa/loroBoro Bxoga. UTobbl
ynpaBAsaThb 4acTOTON BpalleHuss OT KHOMOK Hago 3anoOMHUTb B

KHOMOK Ha nepegHer | NnyHkTe cepBUCHOro MeHto 3-01 3HaueHue - 00.

fanesin Takke MPUYNHON MOXEeT OblTb HENPaBWIbHO BbICTAaB/IEHHbIE Mpeaessbl
perynvpoBkM 4acToOTbl. Hago npoBepuTb NYHKTbI ceps. MeHio 1-01 un
1-02 — MakCcMMa/lbHasA M MUHVMa/lbHas 4acTOTbl BpalleHus

npov3oLLI0 KOpOTKOe | TpebyeTCcH PEMOHT B CEPBUCHOM LiEHTpe

3aMblKaHe Ha 3eMJ1i0

aBuratefle  He «[epXuT»
HarpyskKy, «rnslioxo TAHEeT».

npoBepnTb MNOoAKMKYeHWe apuraTend - 06MOTKM asuraTena OO/DKHbI

O6bITb MNOAK/MOYEHbI  TPEYrosibHUKOM, NPV YC/OBUM 4YTO [ABUraTesb
paccunTaH Ha paboTy OT HanpskeHus  220/380 B. TlloBbicMTb
3(P(PEKTMBHOCTb BbIXOLHOIO HaMPsHKEHWA MOXHO MOHM3UB YacToOTy

LM mopynaumm po 3kl'y. [Ana 3Toro B MNyHKTE cepsB. MeHio 4-03 Hazjo
3aNOMHUTL 3HayeHue «3». MyHKT M™MeHo 5-02 Takke BANAET Ha
XECTKOCTb XapakTepucTuks un onpefenseT [0 Kakoli 4acToTbl
BbIXOAHOE HarnpshkeHve OygeT paBHOMEPHO BO3pacTaTb. TUNUYHoe
3HauyeHVe  nNpy  MNOAKIKYEeHWM  cTaHgapTHbIX  asuraTeneli (50
u,220/380B) — 50 'y, HO [ANns  YyBENWYEHU MOMEHTa Ha Bajly npu
BbIxogHo! 4YacToTe OoT 30 g0 50 My MOXHO YMEHbLUTb 3HAYeHue
JaHHOro nyHkTa MeHio fo 40. Ecnn geuraTeflb «He TAHET» Ha MasibiX
060poTax, 3HaUYNT Hafo MOBbICUTb HanpsXKeHue Koppekuuyn (NyHKT
cepB. MeHo 4-02). Yem 60siblle 3HaYeHWe [aHHOro MyHKTa MeH, Tem
60sbLLUEe HanpshkeHue MOAaéTCA Ha [BuraTeflb NPY BbIXOAHOW YacToTe
oT 1 pgo 25 lepy. YpOBEHb HampsHXKeHUs  KOPPEeKuunm Ha  MasbIxX
YacToTax /IMHEAHO yMeHbLlaeTCs [0 YacToTbl 25U M CBbile 3TON
4YaCTOTbl HUKAK He BAMAET Ha XECTKOCTb  XapakTepucTUKu
BbIXOJHOI O HanpshXeHus.

JBurartesnib He 3anyckaeTcs

HeobxoanMo yo6eanThCs B NPaBUIbHOCTY NOAKMOUYEHUS] CU/IOBOIA LIEMNN:

e MpoBepbTE, CBETUTCA /I LUPPOBOI MHAMKATOP Ny/bTa
ynpasneHust

° npasu/ibHO N NOAKMAKYEH ABUTraTENb (npOBepre MNOTHOCTb
3aTAXKN KOHTaKTHbIX KJ'IeMM)

e yCTaHOB/EHA /N PYHKLUA G/IOKMPOBKM peBepca (MyHKT 2-02
CEPBUCHOIO MEHI0)

e MPOBEPUTb OMMETPOM CONPOTMB/IEHNE OOMOTOK ABUraTens npu
OTK/IIOYEHHOM MNpeobpasoBaTesie YaCTOThl OT CeTY (3HaYeHus
nokasaTeneli ConpoTUBAEHNSA MeXAy (hazamMmn fOKHbI OblITb
ONHAKOBbIMM)
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8. OBC/NTY XNBAHUVE

MpeobpaszoBatenm CFM  BbINOSIHEHbI HA COBPEMEHHOW 3/1IEMEHTHOI 6ase:

cunoBble Ktoum - IGBT (6MNONSIPHLIA TPAH3UCTOP C M30/IMPOBaHHBIM 3aTBOPOM);

cucTemMa ynpasJiEHUS - Ha CMELUANM3MPOBAHHOM MUKPOKOHTPOS/IEPE;

U T. M., C LUMPOKUM MCMO/Ib30BAHUEM NOBEPXHOCTHO -MOHTUPYEMbIX 3/1eMeHTOB (SMD) 1

aBTOMaTU3NPOBaAHHOIO MOHTaXKa nevyaTHbIX naar.

CucTemMa oxnaxaeHns ¢ ecTeCTBEHHbIM OTBOAOM Tensa oT paguatopa/koprnyca.

Ona  MakcumanbHOrO MpoAfieHns cpoka 6e30TkasHoW  akcnayatauuum npeobpasoBaTens
Heo6X04MMO  MPOBOAUTL  EXEMECHAYHbIA  OCMOTP U, MpW  HEOGXOAMMOCTW, OMUCAHHbIE  HUXE,
npocpunakTuueckme  pa6otel. OCMOTP M npodounakTyeckne  paboTbl  AO/MKHbI  BbINOSHATLCA
KBa/IMPULMPOBAHHBIM MEPCOHAIOM.

8.1. I_IEP|/|O,£|,|/|L4ECK|/II7I OCMOTP
Hwxke nprBeAeHbl OCHOBHbIE MOMEHTbI, KOTOPbIE HEOGXOAUMO MPOKOHTPO/IMPOBATD:

1. HopmasibHO v paboTaeT pAsuratefib (HeOOblYHbIe 3BYKW, Ype3MepHbIi Harpes, Bubpauuu,
Heob6bl4HOe noBedeHne LED 1 1. n.).

2. FBNSieTCA M OKpyXawllas cpefa  AOMNyCcTUMOW Ans  aKcnayatauuu npeo6pasosatenst
(Temnepatypa, BNaXHOCTb, 3arpsi3HEHHOCTb BO3YyXa, YC/TOBUSI OX/TaXKAEHUS U T. 11.).

3. HaxoguTcs M HanpshkeHne CeTu B JOMYCTUMbIX Npejenax - N3MEPEHUEM BOIbTMETPOM.
8.2. MPODPUTTAKTUNKA

BHumMaHue. Mepen npoBefeHMEM NPOMUIAKTUYECKUX PABOT PEKOMEHAYEeTCsl OTKIOUNTb
ceTeBOe HanpshkeHue, NofoXnatb 2 MUHYTbl nocfie noracavus LED uHAWKATOpPOB, 475 3aBefoMO
MoJIHOTrO paspsja KoHA4eHcaTopoB npeo6pasoBarterns.

1 MpoBepbTe kpenneHue MPOBOAOB Ha CWIOBLIX  KNeMMax W MiaHke AWUCTaHLMOHHOIO
ynpae/ieHus, Npu Heo6XoAMMOCTU 3aTsHUTE UX, cob/oaas HeobxoaumMoe ycunve.

2. MpoBepbTe NPOBOAHMKI 1 N3OMALMIO HA OTCYTCTBUE MOBPEXAEHUIA.
3. MpoBepbTe CONPOTUB/EHNE U30/IALUN METOMMETPOM.

4, Ecnn npeo6pasoBaTesib A/IMTE/IbHOE BPEMS HE BK/IHOUYa/ICs, HEOOXOAMMO He pexe OAHOro pasa B
[Ba roga Bko4aTb NpeobpasoBartenb 6e3 AsuraTens U NOATBEPXAaTb COXpPaHEHWE ero IYHKLUMOHA bHbIX
crnoco6HocTei.

5. Ouunctute OT NbIM 1 3arpsAsHEHNIA (NPOMbLIIECOCLTE) paaMaTop, NaHe b YNpasieHns, pasbembl 1
Lpyrve mecta npeo6pasoatesis. [MOMHUTE, YTO Mbl/b U TPS3b MOTYT YKOPOTUTb XU3Hb NpeobpasoBaTesns um
MPUBECTU K Ero OTKaay.
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9. TAPAHTUINHBIE OBA3ATE/IbCTBA.

N3rotoBuUTENb rapaHTpyeg COOTBETCTBUE ycTpoiicTBa
TpeboBaHUAM TEXHWYECKUX YCMOBWIA MpU COGMOAEHUM NOTpebuTenem
YC/TIOBUIA TPAHCMOPTUPOBKN, XPaHEHUS, MOHTaXKa, 1 SKChyaTauun.

[[apaHTUNNHbIA PEMOHT BbIMOJTHAETCH ECNU:

|:> Ha kopnyce n3genus oTCyTCTBYHOT Ciefibl XXECTKOT0 MeXaHNYEeCKOro
BO3encTBUs

|:> N3penve He noaBeprasiocb BO3AENCTBUIO Briaru, KUC/OT, OTKPbITOTO OrHS

|:> 3penune akcnnyaTnpoBasioCb COOTBETCTBEHHO YC/TOBUAM yKa3aHHbIM B
P3

|:> Cpoku _rapaHTM COOTBETCTBYET JaTe MNpoAaXu yKasaHHOro B
rapaHTUiiHOM TasloHe

|:> B 13aenummn oTCyTCTBYIOT Cliefibl CAMOCTOSITE/IbHOTO PEMOHTA

FapaHTURHBIA CPOK 3KCNyaTaunn 24 mecsita ¢ AHA NPoAaxu
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10. TAPAHTUHbINA TANOH

Mpeo6pasoBaTenb YacTtoTbl CFM 110 MOLLHOCTb KBT

3aB0/ICKOI HoMep COOTBETCTBYET TEXHUUYECKAM YCMIOBUSIM U NPU3HAHO
roAHbIM K 3KChyaTawLmm.

M.M/ww [JaTta npogaxu . .20 r.

Moanuck OTBETCTBEHHBIX /UL

CapaHTWiHbIA PEMOHT [aTa nprema,;
HeucnpasHoCTb:
M.
MacTep:
CapaHTUiHbI PEMOHT Hara nprnéma:
HevcnpaBHOCTb:
M.IT.
MacTep:
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