/Y]

YACTOTH bl 1 NPEOBPA3OBATEND
PEIYNATOP CKOPOCTW OJMNMEKTPOABUIATENA MNEPEMEHHOIO TOKA

~380B 0,75... 315kBT

O6wenpombiwneHHbin MY

El-7011

PykoBoacTBO No akcnnyaTtauuu
BAKOY.435X21.001-02 P3

BECIIEP

Bepcus 2.3



PYKOBOACTBO MO SKCMINYATALUMN (Bepcus 2.3) El-7011

COQOEPXAHHUE

MIPELMCTIOBHUE ............oooi bbb bbb
PEKOMEHOALIM NO BE30MACHOW PABOTE
1. BHELLHWA OCMOTP

1.4 QTATIBI TIPOBEPKW ... bbb s

2. YCIOBUSA JKCTIMYATALIUM ..........omieiiie et bbb b 1
2.1, BbIBOP MECTA AN MOHTAXA MPEOBPA3OBATEJIA..
2.2. PACCTOAHWA OO OKPYXALWUX YCTPOUCTB

3. TIOMCOELMHEHUE .............ooooiiiii e bbb bbb
3.1, CXEMA TOACOEANHEHUA. ...
3.2. MOACOEAVHEHWE CUNOBbLIX LEMEM...........oorce.
3.3. TMOACOEAVMHEHWE LEMEW YMPABNEHUA...............
34. TPOBEPKA MPABWNLHOCTI MOLCOEANMHEHNNA

4. PEXUMbI PABOTbI MPEOBPA3OBATEITA YACTOTDL........coiiiiiiiiics e
4.1, BbIEOP YMPABJIEHWSA (MECTHbIV / BUCTAHLUMOHHBIN)...
4.2.  3TAMbl NMPOBHOIO MyCKA
4.3, TIPOBHBIN TIYCK ....ooooerervvoooosiesesss st

5. NMPOCTOE BBEAEHUE [JAHHbBIX C MOMOLLbIO NYJIBTA YIIPABIEHUSA ..o 33
5.1, OMUCAHUE MYNBTA YTPABITEHUS .......coocicii e i 33
5.2, OYHKUMU KIMABULLIA «PEXKMMD ...t 34

6. OCOBEHHOCTW NPOrPAMMUPOBAHUA PEXXUMOB PABOTbI MPEOBPA3OBATENNSA ..o 36
6.1. BBEOEHME KOHCTAHT W WX UHWLWANUSALIVA...........
6.2. BBEOEHME COOTHOLWEHWUA HAMNPAXEHWME/MACTOTA..
6.3. BbIEOP YCNOBUM PABOTB ........ovvvooeeecrrviseeessiiinne
6.4. BbIBOP METOOA OCTAHOBA ..ottt e
6.5. BXOAbl X BbIXOdb! ANA NOACOEANHEHWA BHELUHWX NPUEOPOB
6.6. HACTPOVIKA KPYTALETO MOMEHTA..........ooooiiimmrererrvierseessssiesssssssesssiesss
6.7.  SAWNTA SNEKTPOOBUTATENA......covicirieriei
6.8. YMPABNEHVE C OBPATHOW CBASBIO..............cose.

6.9. OHEPTOCBEPETAIOLUAA PEXMM.......coovevvvvvviserrs
6.10. YMPABJIEHUE C MOMOLLBIO MODBUS

7. MOHTAX U TIPOBEPKA ... e bbb e
7.1.  NEPWOAONYECKAA MNMPOBEPKA
7.2.  YACTW, NOANEXALUME 3AMEHE (PEKOMEHAALNN)

8.  3ALMTHBIE OYHKLMM MPEOBPA3ZOBATENS YACTOTBL.....ooooeeeoeeeeeeeeeee e seeeeseessesesesesseseeseeeeeeeeneees
8.1.  JIEMCTBMSA SALMTHBIX GYHKLMA N AMATHOCTUKA ABAPUMHBIX CUTYALMI..
8.2, CUTHAIIBI OMOBELLUEHMS .oooooooeeeeeeeeeeeeeeseee e eeeeeeeeeesee e ees s eesee s ssee s s ee s
8.3. HEWCMPABHOCTW QNEKTPOABWUIATENS U JEUCTBUA MO YCTPAHEHMIO..cooveeeeeeeeeeeeeeeee e e
9. TPEBOBAHUS BEZOTACHOCTM ... et seee e e s e ees e es s e e ee s et e e ssseessseesssee s eesereees
10.  KOMMMEKTHOCTD ..o,

11. TAPAHTUU NOCTABLLUKA
12. TAPAHTUIHOE U CEPBUCHOE OBCNYXXMBAHUE

MPUNOXEHUE 1. CIIELIMDUKALIAR ... e

NPUNOXEHUE 2. TUMOBASA CXEMA MOACOEAMHEHMI
2.1. NOAKMIOYEHNE TOPMOSHOIO PEBUCTOPA........ooiiiiiriirteit e e
2.2. NOAKNIOYEHWE TOPMO3HOIO NPEPBLIBATENA N TOPMO3HOIO PE3UCTOPA ...

MPUNOXEHMUE 3. JINCT KOHCTAHT ..o

NPUNOXEHMUE 4. ICMNEN W EFO LIMOPOBBLIE OMEPATOPSI

MPUNOXEHUE 5. TABAPUTHDBIE PASMEPDBI MUMACCA ...ttt e



PYKOBOACTBO MO SKCMINYATALUMN (Bepcus 2.3) El-7011

NMPEAUCINOBUE

IIpeo6pazoBatens EI-7011 cneunansHo pa3paboTaH i aCHHXPOH-
HBIX Tpex(a3HbIX 3JIeKTpoBUraTesield. IT0 PyKOBOJICTBO onuchIBaeT
JOTYCTUMBIE YCIIOBHSI SKCILTyaTallK peoOpa3oBaTesi 4acTOThI — yC-
JIOBHSI OKPYKArOLIEN Cpelibl, YCTAaHOBKY, MOHTaX, IIPOBEPKY, aBapUii-
HbI€ CUTYallUH, @ TAKXKE COBOKYITHOCTb PEKHMOB padOThI U MapameT-
POB JUIsl BCEX TUIIOPA3MEPOB IIPeoOpa3oBaTeei, OTHOCAIIMXCS K MO-

nemn EI-7011.

OCHOBHbIE MEPbI MPEAOCTOPOXHOCTHU

e HekoTopeie M300pakeHUsI B HACTOAILLEM PYKOBOJACTBE IO HKC-
IUTyaTallud OMNUCBIBAIOT Y3Jbl IpeoOpas3oBaTelisi C yIaJleHHbIMU
3alIUTHBIMH KPBIIIKaMHU WM dKpaHAMH C Te€M, 4TOOBI TOKa3aTh
JIeTali U 3JIeMEHTHI OoJiee aeranbHO. Ilepen BkiItoueHHeM u3ze-
JUs HEOOXOAUMO YOETUTBCS, YTO BCE 3AIIMTHBIE KPBIIIKH U 3K-
paHbl YCTaHOBJIEHBI HA MECTO.

e B cBsI3U C MOCTOSIHHBIM YCOBEPILIEHCTBOBAHUEM H3IENuUsi, U3Me-
HEHUSIMU celM(PHUKAUI B HACTOSIIEE PYKOBOACTBO MOTYT ObITh
BHECEHbl M3MEHEHHUs, COOTBETCTBYIOILME YCOBEPIIECHCTBOBAHHO-
My 00pasily u3eusl.

e Ecnu Bama konus pyKOBOJCTBA IIO JKCIUTyaTallMy ITOBPEXICHA
WM YTepsiHA, CBSKUTECH C CEPBUC-LIEHTPOM.

e @DupMa-u3roTOBUTENIb HE HECET OTBETCTBEHHOCTH 3a JII0ObIE yCO-
BEPIICHCTBOBAHMS U3/IEUS, ClIETIaHHbIE MOJb30BaTeNIeM, TaK Kak
Takue JEHCTBUS MOJIb30BATEN HAPYIIAIOT JOMYCTUMBIE PEKUMBI
paboThl TIpeoOpazoBaTeisi, B CBSI3M C YEM IPEKpaIiacTcs: IencT-
BHE€ rapaHTUU U3TOTOBUTEIIS.
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PEKOMEHOALMW NO BE3OMACHOW PABOTE

[lepen ycraHOBKOM wW3/€nMsl, MOHTaXOM WM MPOBEPKOW, paboToi
peoOpa3oBaTess YacTOTHI IOJHOCTBIO IPOYMTANTE HACTOSIIEE PYKOBO-
JCTBO I10 KCIUTYaTallHH.

PEKOMEHJIAIIMM 11O BE3ONMACHOM PABOTE nozpa3ensior-
caHa "IPEAYHNPEXIEHUA" u "IIPEJOCTEPEXEHUSA".

‘ HNPEAYITPEXJIAEHUE

Vka3pIBaeT Ha IMOTCHUOHAJIBHO OITAaCHYIO CUTYyallUI0, KOTOpasd, €CJIn
€C HC YCTPaHUTH, MOXKCET IOBJICYb CECPLE3HLIC MOPAXKCHUA ICPCOHA-
Jia U CMCPTh.

‘ HPEJOCTEPEXEHUE

VYka3blBaeT Ha MOTEHIUAIbHO ONACHYK CHUTYallUI0, KOTOpPas, €ClU ee
HE YCTPaHHTbH, MOXKET IMOBJIEYh TPAaBMATH3M I€PCOHANA B OOJBIICH WIIH
MEHBIIIEH CTENEeHH U TOJOMKY oOopymoBanus. [Ipemoctepexenue uc-
MOJIb3YETCS TAKKE JJIsl MPOPUIAKTUKY, MIPEMSTCTBYET HEPABUIBHOMY C
TOYKH 3peHHs o0ecrieueHnss 0e30MacHOCTH OOPAILEHUIO C U3/IETTHEM.

Jaxe cuTyauuu, mo MOBOAY KOTOPBIX B PYKOBOJCTBE MMEKOTCS Ipe-
AOCTCPCIKCHHA, MOI'yT INMPUBOAWUTHL K HCCYHACTHBIM ClIydasaM C OIIaCHO-
CTBIO JUIs KU3HU. Bo Bcex ciydasx HeoOX0IuMoO ciIel0BaTh peKOMEeHIa-
UM KaK IpeaynpexIarollero, Tak U MpeaoCTePEraroiiero Xxapakrepa.

L4 [TokaspiBaeT COBOKYMHOCTH IIAroB, KOTOPBIE HAMO TPEIIPH-
HATH Ui oOecrieyeHusl MpaBUIIbHOM 1 0e30macHoi paboThI.

NPEOBAPUTENbHbIA OCMOTP

A NPEQOCTEPEXEHME

e He ycranaBmuBaiiTe W HE OKCIUTyaTUPYWTE MpeoOpa3oBaTellb,
HMMEIOIIHNI OJOMKH U HEIOCTAKOIIME YACTH.
Hesuumanue x 9TOMY MPCAOCTCPCIKCHUIO MOXKET NPHUBECTU K I10-
paXEHUIO MePCoHaJa U Pa3pyIICHUI0 MpeoOdpa3oBaTersl.
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YCTAHOBKA

A NPEJOCTEPEXEHUE

e [lognumaiite Koprmyc mpeobOpaszoBaTensi 3a ocHoBaHue. [Ipu me-
pEMEIIeHUH HUKOT/Ia HE MOJHUMAKNTE ero 3a MepeIHIO KPBILIKY.
B npotuBHOM ciydae OCHOBHasl 4acTh IpeoOpa3oBaTesissi MOKET
yIacTh, YTO MPUBEAET K pa3pylLICHUIO peoOpa3zoBaTes.

e MoHTupyiiTe npeoOpazoBaTrenb Ha Marepuane, He IOJAJEepKH-
BAIOILIEM IOpeHue, HampuMep Ha MeTtaisie. HeBHUMaHuE K 3TOMY
MPEIOCTEPEKEHUIO MOXKET IIPUBECTH K HOKAPY.

e [lpu mMoHTa)xke ycTpoiicTBa B IKady ycTaHaBIUBAaWTE BEHTUJIS-
TOP, MO0 APYroi MpuOOp OXIIAKIECHUS AJi1 00ECTIeUeHUs TEMIIe-
paTypbl Bo3ztyxa BHYTpH o0osiouku Huxe 45 °C. [leperpeB Mmoxer
CJIY’)KUTh IPUUMHOM MOKapa M BbIX0J1a NpuOopa U3 CTposl.

NOACOEANHEHUE

A NPEOYNPEXOEHWE

e OcylecTBIANTE MMOICOCANHEHUE, JIUIIb yOSAWBIIUCH, YTO WC-
TOYHHMK IMUTAHUS OTKIIFOYEH.

HeBHuMaHue K 3TOMYy MNpeAynpexACHUIO MOXKET IPUBECTH K
ANIEKTPOYAAPY WIIH TOXKapy.

e [loncoenvHeHne AOMKHO OCYIIECTBISATHCA TOJBKO KBaTU(UIH-
POBaHHBIM IIEPCOHATIOM.

HeBHuMaHue K 3TOMY MpenylnpexJIeHUI0 MOXET HPHUBECTH K
ANIEKTPOYAAPY WM TOXKapy.

e Jlpu moncoenvHEHMM LENM aBAPUWHOIO OCTAHOBA TUIATEIBHO
[IPOBEPHTE BBIMOJHEHUE MOACOCIUHEHUHN Iepe]l BKIOYEHHEM
YCTPOMCTBA.

[IpeneOpexxeHne 3TUM MPERyNPEeXKIEHUEM MOXKET IMPUBECTH K
TpaBMe IepCcoHaIa.
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e VYOenurech, 4yTo KiemMMa "3emua" 3a3emiieHa.
ComnpoTusnenue "3emin" JOIKHO OBITH
He Oosiee 10 Om.
HecoOmofeare 3TOTO TNPEeAyNpekICHUS MOXET IPUBECTH K
AIEKTPOYAAPY WITH TTOXKAPY.

A NPEJOCTEPEXEHUE

e VYOeaurech, YTO HOMUHAIBHOE HANPsLDKEHUE MUTAHUS IpeoOdpa-
30BarTeisl COOTBETCTBYET HANPSDKEHUIO MUTANOLIEH CEeTH mepe-
MEHHOTO TOKa (MCTOYHUKA MUTAHUS).

HeBHuMaHue K 3TOMy NpEAOCTEPEKEHUI0 MOXKET IPUBECTH K
TpaBMe IepcoHaa Ui Moxkapy.

e He npuknazapiBaiiTe K mpeoOpa3oBaTeNl0 UCIBITATEILHOTO Ha-
MPSDKEHUS C LEIbI0 IPOBEPKU AIEKTPOIIPOYHOCTH.

DTO MOET MPUBECTU K BBIXOJY U3 CTPOS MOJYIPOBOJIHUKOBBIX
AJIEMEHTOB.

e Jlns moacoequHEHHs] TOPMO3HOI'O MPEPhIBATENS U TOPMO3ZHOIO
pe3ucTopa Moyb3yuTech YKa3aHUSIMU MPUIOKEHUS 2.
HenpasuibHoe noicoeIMHEHNE MOXKET MPUBECTHU K MOXKApy.

e 3araruBaiiTe pe3b0OBBIE COENMHEHHUS KIEMMHBIX KOJOJOK C
JOCTaTOYHBIM KPYTSIIUM MOMEHTOM.

HeBHuMaHue K 3TOMY NpEAOCTEPEKEHUI0 MOXKET IMPUBECTU K
noxxapy.

e 3ampelaercs COeIUHATH LIENU MIEPEMEHHOTO TOKA CO CTOPOHBI
MCTOYHMKA NMUTaHUA (IIUTAIOUIEH CETH) C BBIXOJHBIMH KJIEMMa-
mu npeobpazoBarenss U, V u W - npeoOpazoBareib mpu 3TOM
BBIMZET U3 CTpOs U OylIeT MpeKpalleHO NEeHCTBUE TrapaHTUu
WU3rOTOBUTEIISL.
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PABOTA

A NPEOYNPEXOEHWE

e BkiroueHre UCTOYHUKA MUTAHUS MPOU3BOIAUTCS JIMIIL HOCIE TO-
ro, Kak npeoOpa3oBaTelib YKOMIUIEKTOBAH IEpPEAHEN KPBIIIKOI.
He caHumaiite nepeaHo0 KpbIIIKy MoKa IpuOOp BKIIOYEH.
HeBHuMaHue K 3TOMY MpenylnpexJIeHUI0 MOXET IPUBECTH K
AIIEKTPOYAAPY.

e Korga BbiOpan pexum QyHKIuU noBTopHoro mycka (CD-056) ne
JOJDKHO OBITH JOCTYIA MepcoHaa K mpeoOpa3oBaTelnio U Harpys-
KY, TaK KaK IIOBTOPHBII ITyCK MOKET IPOU30UTH BHE3AIIHO I1OCIE
OCTaHOBA.

KoHcTpynpyiiTe MallMHHYIO YacTh, yIpaBisieMylo IpeoOpa3oBa-
TeJeM Tak, 4ToObl 0€30MacHOCTh MEpCOoHaIa OOecTeunBaIach, B
TOM YHUCJE, U B YCIOBHUSX BHE3AIHOI'O MOBTOPHOI'O ITyCKa 3JIEK-
TPOJIBUTaTEs.

[IpeneOpexxeHne 3TUM MNPEAYNPERKACHUEM MOXKET IMPUBECTU K
TpaBMe IepcoHaIa.

e C yderoM CHUTyallud BO3MOXHOTO BBIXOJAa W3 CTPOSI KHOIKHU
"CTOII" yctaHOBUTE OTIEIBHBIN BBIKIIOUATEIb ISl AaBAPUITHOTO
OCTaHOBA.

[IpeneOpexxeHne 3TUM MNPEAYNPEKIACHUEM MOXKET IMPUBECTH K
TpaBMe IepCcoHaIa.

A NPEJOCTEPEXEHUE

e He norparuBaiiTech 10 paguaTopa-TeIao0TBOA WK Pa3psIHOTO
COIMPOTHUBJICHHMS, TOCKOJIBKY UX TeMIIepaTypa MOXKET ObITh BECbMa
BEJIUKA.

e CKOpOCTh BpalleHUs SJEKTPOJABUTATENSI MOXXET OBITH OBICTPO
yBEJIMYEHa OT MaJIOM 10 BBICOKOMW, MMOATOMY IE€pE] BKIIOUEHHUEM
npeobpaszoBaTens B paboTy BrIOEpUTE O€30MacHBIN paboumil qua-
MIa30H CKOPOCTHU BpAIlICHUS dIEKTPOABUTATEIS.

[IpereOpekeHnEe ATUM TPEIOCTEPEIKESHHUEM MOXKET IMPHUBECTH K
TpaBMe TIEPCOHANIA U BBIXOY JIBUTATENSI H3 CTPOSI.

e VIepKUBAIOIIHNI TOPMO3, €CIIM OH HEOOXOJMM, YCTaHABIMBANUTE

OTJIEJIbHO BO M30€XKaHNE TPAaBMbI IEPCOHAIIA.
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e He mensiiTe pexxuMmbl BO Bpemsi paboThl IpeoOpazoBartensi, Tak
KakK IIpHu 3TOM MOTYT OLITH MOBPCKACHBI 3JICKTPOABUIATCIIb WA
npeoOpa3oBaTelb.

e Bce ycraBkum mpeoOpa3zoBaTenss IMPOM3BEACHBI Ha  3aBOjIe-
n3roroputene. He MeHsiTe 3aBOJICKYI0O HACTpOWKYy 0e3 HeoOxo-
IMMOCTH, TaK KaK B PE3yJIbTaTe dTOr0 MpeoOpa3zoBaTellb MOXKET
OLITH IOBPCIKICH. B gactn HaMnpsOKCHUS UCTOYHUKA ITUTAaHUA CIIC-
nywre naparpady 3.2.

MOHTAX W MNPOBEPKA

A NPEOYNPEXOEHWE

e 3ampeliaercss IpUKacaTbcs K BHICOKOBOJIBTHBIM KJIEMMaM Ipeoo-
pazoBares.

HeBHuMaHue K JaHHOMY NPEAYNPEXKACHUI0O MOKET ObITh IPUYH-
HOM 3JIeKTpoyaapa.

e [locTaBbTe Ha MECTO BCE 3alUTHBIE KPBIIIKK NEpe] MoAayeil Ha-
NpsDKeHUs Ha npeoOpa3oBaTelnb. [ yaaneHus KpbluieKk Heo0Xo-
MO YOE€IUTHCSI B TOM, YTO LIETIH IIJIaBKUX MPEJOXpaHUuTENen pa-
30pBaHbl ABTOMATUYECKUM BBIKIHOYATEIEM.

[IpeneOpexxeHne K MpeaynpekJICHUI0 MOXKET MPUBECTU K DJICK-
Tpoyaapy.

e K ocyuiecTBieHr0 MOHTaXa, IPOBEPOK, 3aMEHbI YacTel Mpeoo-
pazoBaresl 10IyCKaeTcs JIMIIb KBaIM(ULIUPOBAHHBIN [TEPCOHAI.
(Meraminyeckue NOCTOPOHHHME TNPEAMETHI 4Yachl, OpacieTsl WU
T.Jl. TOJKHBI ObITh CHSTHI IIEPE]] 3TUMHU ONEPALIUIMH).

Bo usbexanue anexTpoyaapa JOJKEH ObITh UCIOJIb30BaH U30JIH-
POBAaHHBIA HHCTPYMEHT.
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A NPEJOCTEPEXEHUE

e [Inarta ympaBneHus mpolieccopa BKIIIOYAET B ceOS MHTETPAIbHBIC
cxeMbl Ha ocHoBe KMOII. He kacaiitece KMOII s5memenToB, Tak
KaK OHU MOTYT BBIUTH U3 CTPOSI O BO3ICUCTBUEM CTATUYECKOTO
ANIEKTPUYECTBA.

e He moacoenunsiiiTe 1 HE Pa3beIUHINTE MPOBOJHUKH U COCAMHU-
TEJU TOKA Ha IeTH IPeo0pa30oBaTesis MOJaHO ICKTPOIHUTAHHE.
HeBHumaHue k 3TOMY NpPEIOCTEPEIKEHUIO MOXKET OBITh MPUUH-
HOW TpaBMBI ITIEPCOHAIIA.

APYIOE

A NPEOYNPEXOEHWE

e He nbITaliTech ycOBEpUIEHCTBOBATh MPe0OpPa30BaATENb.
[IpeneOpexkeHne 3TUM MNPEIYNPEkKICHUEM BIIEUET NpeKpalleHue
HGfICTBI/ISI rapaHTuUd H3TOTOBUTCIILI U MOXKCET OLITH HpH‘lHHOﬁ
IEKTPOYAApa WK JPYroi TpaBMbI IIEPCOHAIIA.
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NPEAQYNPEXOAIOLWASA TABINYKA

[Ipenynpexnaromas TabiM4Ka pacrojiaraeTcsi Ha NepeHel KPBIIIKe Ipe-
oOpa3zoBarens. CneayiiTe NpUBEIEHHBIM B PYKOBOJICTBE MHCTPYKLUSAM HpU
oOpareHnu ¢ mpeodpazoBaTeeMm.

COOEPXXAHWUE NPEQYNPEXOAIOLEN TABIUYKM

o KATEI'OPMYECKMU 3AIIPEILIAETCS moakmoueHne memnei mm-
TaoIIeH ceTH K BhIXOIHBIM KiieMMmam U, V, W npeoOpa3zoBarens.

e [lepen cHATHEM KPBIMIKK OTKIIOUWTE MHUTAIOIIYIO CETh U JOXKIHU-
TECh MOKa MOTACHYT UHANKATOPHI HA MYJIHTE YIIPABICHUSI.
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1. BHELUHUA OCMOTP

A NPEJOCTEPEXEHUE

e He ycranaBnuBaiiTe mpeoOpa3oBaTelib U HE paboTaliTe ¢ HUM, ec-
7m peoOpazoBaTeab NMEET MOJIOMKH HIIM HEAOCTAIOIINE YacTH.
HeBHumaHne k 3TOMY NpPEIOCTEPEKEHHI0 MOKET IPUBECTU K
TpaBMe MEPCOHATA U ITOpUYe 000PyIOBAHMSL.

Hwxke ommcaHo, Kak MPOBOJUTH IMPOBEPKY IMPeoOpazoBaTels MOCIe
MOJTY4YCHUS €ro TMOoTpeOuTEeNeM.

1.1. 3TAMNbl MPOBEPKHW

(1) OcmoTtp
Tabnuma 1

Jranbl ocMoTpa Copepxanue
CooTBeTCTBYET N HOMEP MOLenu, ykasaH-
HbI Ha npeobpasoBaTtene, HOMepy, npuee-
AEHHOMY B [JOKyMEHTaX Ha nokynky?

CBepbTe HOMEp MOZEenu no ykasaHusM Ha Tabnudke Ha Goko-
BOW CTEHKe npeobpa3oBaTens 4acToThl

Bu3ayanbHO NPOKOHTpONMpYITE YCTPOMCTBO W YOEAUTECH, YTO

MmetoT nu kakve-nnbo yactu I'IOJ'IOMKy? BO BpeEMA TPaHCMOPTUPOBKK HE NPOU3OLLNIO BUAUMBIX MONO-
MOK

HapexHo nu coeanHeHbl YacTy KOHCTPYKLWK Ypanute npeo6pasoBaTenb M3 yNnakoBKW. I'Ipoaepre BCe Me-

N CTAHYTBI 1IN p63b608ble coefuHeHns? XaHW4yeckne coeanHeHna COOTBETCTBYOLLUMM UHCTPYMEHTOM

MmeeTcs N1 pyKoBOACTBO Mo akcnnyaTtaumu? | MpoBepbTe Hanuume PyKOBOACTBA MO SKCMMyaTaLym

Ecnu nmo kakomy-To 3tamy npoBepku y Bac ecTe 3amedanwus,
oOparurech B Bai cepBuc-ueHTp.

(2) NMpoBeaeHne NpoBepPKU AaHHbIX TaONNYKK

/EI—7011 — 015H N

15 HP / 11 kBT
sae. v VAN

0418011102803
Komnawnun

BECIIEP eA0Y.436x21.001TY 3¢ ~380B / 27A
o
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2. YCNOBHUA 3KCNIYATALMN

Jlst 6e3aBapuitHOM pabOTHI MpeoOpazoBaTesi HEOOXOIMMO COOIIOIaTh yKa3aH-
HBbIC B HACTOSIIEM PyKOBOICTBE YCIOBUS IKCILTyaTalliu MpeoOpa3oBaTeisl 4aCTOTHI
— COBOKYITHOCTbH BHEILIHUX BO3JIEHCTBYIOLIUX (AKTOPOB, KOTOPbIE MOTYT BIUSThH Ha
HETO IIpU YIIPAaBIECHUH IIPUBOJIOM.

é NMPEQOCTEPEXEHUA NMPU MOHTAXE

e [lonnumaiite npeoOpa3oBarenb 3a ocHoBaHMe. Hukorna He moa-
HUMaMTE €ro 3a MePeIHION KPBIIIKY.

B npotuBHOM ciydae, mpeoOpazoBaTenb MOXKET yIacTh, 4TO MPH-
BEJIET K BBIXO/Y €T0 U3 CTPOS.

e MonTHpyiiTe nmpeoOpa3oBaTeslb Ha HEroproueM Mmarepuaie (Ha-
[pUMep, METaIlIE).

[IpeneOpexxeHne 3TUM MPEIOCTEPEKEHUEM MOKET IMPUBECTH K
10Kapy.

e [Ipu moHTaxke npeoOpa3oBaTels B IIKady, yCTaHABIUBANTE BEH-
TUJISTOP WM JAPYrod npubop oxiaxiaeHus Juisi oOecredeHus
TeMIIepaTyphl BO3ayXxa BHyTpu o0osiouku He Oosee 40 (45) °C.
[leperpeB MOXeET CIIy>KUTh IPUUMHOMN MOXKapa U BbIX01a Iprudopa
U3 CTPOSL.

A IIpu HecoOMOAeHUN YKA3aHHBIX B HacTOosAeM PykoBoacTBe yc-
JIOBMH IKCILUIyaTalluM IeliCTBHe rapaHTHH HA YAaCTOTHBIN nmpeodpa-
30BaTeJb NpeKpamaercs.
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21. BbIBOP MECTA AN14 MOHTAXA MNPEOBPA3OBATENA

Jliia obecrieyeHust HEOOXOAUMBIX pabOUYNX XapaKTEPUCTUK U JIOJITOTO
CpoKa CITyObI cieyiiTe peKOMEHIANSAM, TIPUBOAUMBIM HHUXKE TIPH BBI-
O0ope MecTa JyIsi YCTAaHOBKH ITPeo0pa30oBaTelisi 4aCTOTHI.

B mecTe, rie ycraHoBIieH npeoOpa3oBaTelb YacTOTHI, JOJIKHBI OBITh
o0ecrnedeHbl CIIEYIONINE YCIOBUS IKCIUTyaTalluu:

e TemmepaTypa okpyxaromero Bo3ayxa ot - 10 1o + 40 °C mis
rmacTMaccoBoro kopmyca u ot - 10 go + 45 °C ana meran-
JIMYECKOTO KopIryca

OTtcyTcTBHE TOKIA,

OtHocHTEeIbHAS BIAXKHOCTE — He 6oiee 90 %
OTCyTCTBHE MACISTHOTO TyMaHa WA OpBI3T
OTcyTCTBHE COJSTHOTO TyMaHa

OtcyrcTBUE NPSAMOrO COJIHEYHOIO CBeTa (HE JOIYCKaeTCs
UCIOJIb30BaHKE NTPe0Opa3oBaTelsl HA OTKPHITOM BO3yXe)

OTcyTcTBHE KOPPO3MOHHBIX Ta30B M JKHIAKOCTEH
OTCYTCTBI/IG IbUIM U METAJINIMYCCKUX YaCTHUI[ B BO3AYXEC
OTtcyTcTBHE yapoB

Bu6pauus - ot 9,81 m/c’ (1g) mpu wacrore < 20 I'ix, 1o 1,96
m/c* (0,2g) pu gactote ot 20 10 50 'y

® OTCyTCTBHE JIEKTPOMAarHUTHBIX TTOMEX (CBapOUYHBIX arpera-
TOB, CHJIOBOT'O SHEPreTHYEeCKOr0 000pyIOBaHHSA U 1., pPa3-
MEUICHHBIX I00JIN30CTH)

L4 OTCYTCTBI/IG PaanOaKTUBHBIX MaTCpHUAIOB

® OTcyTCcTBHE TOPIOYMX BELIECTB: pa3z0aBUTeNel, paCTBOPUTE-
Jed U T.J.
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2.2.  PACCTOSIHMA OO OKPYXAIOLMUX YCTPOUCTB

Jliia obecrieueHus: yka3aHHbBIX B 1.2.1 HEOOXOIUMBIX YCIOBHM SKCILTyaTallil yCTaHAB-
JIuBaiiTe mpeoOpa3oBaTelib YaCTOTHl BEPTUKAJILHO M olecneuuBaiiTe OCTaTOYHbIE

PACCTOSTHUSA 10 OKPYXKAIOIIUX YCTPOUCTB C Ieblo oOecniedeHus: 3((HEKTUBHOTO OXJia-
MKJECHUSI, KaK 3TO MTOKa3aHO Ha puc. 8.

% | 50 mm nnu Gonee B03p‘yx

120 mm nnu Gonee

1
k SN

gt}

el

30 MM unn Gonee

4
R 2 MM VAW 3
30 mm unu Bonee
120 mm nnm Gonee
% | 50 wm unu Gonee B03p‘yx
Bua npsamo Bua cboky

Puc. 8§ MuHHMaNBHO TONYCTUMBIE PACCTOSIHUS 1O OKPYKAKOUIUX YCTPOMCTB.

1. Ilpu ycranoBke Mojmeneii MOmHOCTHhIO 45 KBT u Oosee ¢ peiM-00iaTaMu, ¢ TOW WU
MHON CTOPOHBI MOKET IOHAJOO0UTHCS JOMOJHUTEIBHO CBOOOJHOE IMPOCTPAHCTBO.
Jlig mosydeHus AeTaibHOM MHQOpManMM o pa3Mepax KOHCYIbTUpyHTech ¢ Bammm
IIPEACTABUTEIBCTBOM CEPBHUC-LIEHTPA.

2. HeoOxonuMplii TeMIEpAaTypHBIA PEXKUM OKPYKAIOIIETO BO3/yXa JUisl MpeoOpa3oBarte-
T

e JIy1s1 UICTIOJTHEHUS B METAITTUYCCKOM KOPITYCE: ..vvvvvrreeeeennnnns -10..+45°C
e JIy1s1 UICTIOJTHEHUS B TNTACTMACCOBOM KOPITYCE: ...vvvveeeeeeennnnnns -10...+40°C
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3. MOACOEAWHEHUE

A NPEOYNPEXOEHWE

e OcylecTBIANTE MOACOCIUHECHHE, JIUIIH YOSAUBIIUCH B TOM, YTO
HMCTOYHUK NMUTAHUS (TTUTAIOIAsI CETh) OTKIIIOUEH.

HeBHuMaHue K 3TOMY NpeayHnpexICHUI0 MOXKET CIYKUTh MPUUH-
HOM 3JIEKTpoyJapa WM moxapa.

e [loncoenuHeHust JOJIKHBI OCYLIECTBIISTHCS TOJBKO KBaTH(PHUIIM-
POBaHHBIM IIEPCOHATIOM.

[IpeneOpexxeHne 3TUM MNPEAYNPEKIACHUEM MOXKET IMPUBECTU K
ANIEKTPOYAAPY WIIH TOXKapy.

e Ilpu moacoeavHEHMM LENM ABAPUUHOIO OCTAHOBA TIIATEIBHO
[IPOBEpPHTE BBIIIOJIHEHUE COCAMHEHHM IMepes BKIOYEHHEM YCT-
poNcTBa.

HeBHuMaHue K 3TOMY NpeaynpexaeHUI0 MOXKET ObITh NPUYUHON
TpaBMbI IIEPCOHAJIA.

A NPEJOCTEPEXEHUE

e VY0enurech, YTO HOMUHAJILHOE HANPsHKEHUE MUTAHUS TTpeoOpa3o-
BaTeJisl COOTBETCTBYET HAPSHKEHUIO MUTAIOIIEH CETH MEPEMEHHO-
ro TOKa.

HeBHumaHnue kK 3TOMYy MNPEIOCTEPEIKEHUIO MOXKET IMPUBECTH K
TpaBMe MEePCOHAJa UK TI0XKapy.

e He mpuknagpiBaiiTe K mpeoOpa3oBaTeI0 HCIBITATEILHOTO Ha-
MIPSKEHUS C LETBI0 TIPOBEPKH AIEKTPOIIPOYHOCTH.

DTO MOXKET MPUBECTH K BBIXOAY U3 CTPOS MOJTYIPOBOJHHUKOBBIX
DJIEMEHTOB.

e Jlyisi moacOeAWHEHUS YCTPOWCTBA TOPMOXKEHUS W TOPMO3HOTO
pe3ucTOpa MOJIb3YHUTECh YTOUYHEHUSIMH TPUITOKEHUS 2.
HemnpaBuibHO€ 1moicoeAMHEHNE MOKET IPUBECTHU K TOXKAPY.

e 3arsaruBaiTe pe3bOOBBIC COCAMHEHUS KIIEMMHBIX KOJOJJOK C JIOC-
TaTOYHBIM KPYTAIIUM MOMEHTOM.

HeBHumaHue k 3TOMy IIPEeIOCTEPEIKECHUIO MOKET MPUBECTH K TIO-
xKapy.
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PYKOBOLCTBO MO 3KCMNYATALMM (Bepensi 2.3)  EI-7011

3.1. CXEMA NOACOEOWUHEHUA

Hwxe npuBeneHa cxemMa MOJICOCIWHEHUS CHUJIOBBIX LENEd W ILeneu
ynpasieHus. [Ipy UCnonp30BaHMM MECTHOTO NyJbTa YIPaBJICHHS BO3-
MO’KHO YIPaBJICHHE 3JIEKTPOJIBUTATEIEM Cpa3y IMOCe MOIACOCTUHECHUS

CIJIOBBIX LIETIEN.

ABTOMAaTH @ CKMIA
BBIKNIOYATENb

TpexdasHbin nnagkas

MCTOMHMK NUTAHWA A
ey G = B
° c—= s EI-7011
N T
—T

BpaueHwe 4T
Bnepep/Ocranor _1' \ 5
BpaueHwe L |
06| o A
paTHoe/OcTaHos Y &5
Brewnss : s
HeMcrpaeHocTe T ! .
Co 0o O S3
MHorogyHKUMOHanbHbIe aa:::'u _— 1
BXOfbI "F""—cerynupoaxa : S4
cKkopocTu "1" s5
Perynuposka
ckopoctn "2" T | { s6
i sc
! ]
\
E
2 xOm
] ¥ [ WCT. UT,
! T FS 428 20mA
L
3 T FV 0..10B
agaHve 1 '
yacToThl L J - - -OF 4.20mMA
1
[
°B i i
- - OFC 0B
it

SnekTpopeuratens

MHOroVHKUMOHANbHbIH

Puc.9. Cxema mnoacoequHEHHUS.
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PYKOBOACTBO MO SKCMINYATALUMN (Bepcus 2.3) El-7011

Fa
—+—
4_47

1. CxemHO€ 00603HAUCHHUE il YKa3bIBaeT Ha TO, YTO MIPOBO/IA IKPAHUPO-
BaHbl W/WIK Ha TO, YTO SKPAHUPOBAHHBIE MPOBOJIA CKPYUYEHBI IONAPHO.

2. Bolbop HampsiKeHUs UM TOKAa Ha aHaJOrOBOM BXOJie peoOpa3oBaTes
JUI PETYIIMPOBAHUS ONMOPHONM YAaCTOTHI MOXKET OBbITh CAETaH C HOMOIbBIO
koHCcTaHThl CD-042. YcraBka mo BXOJHOMY HaIpPsSDHKEHUIO BBICTABJICHA
Ha 3aBOJIE-U3TOTOBUTEJE.

3. Beixox nenu ynpasnenus FS +12 B oOecrieunBaeT MakCUMaIbHBIN TOK
20 MA.

4. MHOTO(}YHKIIMOHANIBHBIN aHAJIOTOBBIN BBIXOJ MOXET ObITh UCIOJIb30BaH
U1 TIOJICO€IMHEHUSI U3MEPUTETIbHBIX TPUOOPOB (HapuMep, BBIXOIHOTO
4acTOTOMEPA) U HE MOXKET ObITh UCIOJIb30BAH JJISl CUCTEMbI YIIPaBJICHUS
00paTHOM CBSI3bIO.

3.2. MOACOEONHEHWUE CUNOBbIX LIENEN

A NPEOYNPEXOEHWE

e VYOenurech, 4yTo KiaemMma "3emisa" @ 3a3eMJeHa.
ComnpoTtusnenue "3emin" HOIKHO OBITH
He 6oisiee 10 Om.
HecoOmonenne 3ToT0 NpeaynpekaeHruss MOKET IPHBECTH K DIICK-
TpOyAapy WIH MoXKapy.

A NPEJOCTEPEXEHUE

e Kareropudecku 3ampemniaeTcsi COCIWHSTh CHIJIOBBIC IIEMU Tepe-
MEHHOTO TOKa CO CTOPOHBI UCTOYHUKA MUTaHUs (TTUTAIOIICH CETH)
¢ BEIXOOHBIMU KiieMMamu U, Vu W.
[Ipeobpa3zoBaTens mpu 3TOM BBIMAET M3 CTPOSI U OyAET MpeKpa-
IEHO JCWCTBHE TapaHTHH HM3TOTOBUTEIIS.
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PYKOBOACTBO MO SKCMINYATALUMN (Bepcus 2.3) El-7011

(1) OCHOBHbIE NPEeaoCTOPOXHOCTU NpPU NOACOEAUHEHUU CU-
NnoBbIX Uenen.

(a) YctaHOBKka aBTOMaTUM4eCKOro BbiKnro4vaTens U 3akpbITbIX
nnNaBKUX NpepoxpaHuTenen.
Y6GILI/ITGCB, qT0 MCEXKAY CHIIOBBIMHU LCIISIMH IICPEMCHHOT'O TOKa
(xnemmsl R, S, T) u nuraromeit cerpto (kaemmsel A, B, C) ycraHos-
JICHBI 3aHlI/ITHBII\/’I aBTOMATHYECKUI BBIKIIIOYATEIDb W/HIHU IUIABKUE
BCTAaBKH JIs1 3allIUTBI IIGHGI\/’I CCTHU IIUTAHHS.

(b) YcTaHOBKa ycTpoucTBa 3alUMTHOrO OTKITHOYEHMUS.
[Ipu moacoeauHeHusT yCTPOMCTBA 3allIUTHOTO OTKJIIOYEHUS K BXOJ-
HbIM KiIemMaM R, S, T, ucnone3yiTe yCTpOWCTBO, HE TOJABEPKEH-
HO€ JICVCTBUIO BHICOKOM YaCTOTHI.

(c) YcTaHOBKa MarHUTHOro KOHTaKTopa

[IpeobpazoBaTeny MOTYT HCTOJIb30BAThCSI 0€3 MArHUTHOTO KOHTAaK-
TOpa, YCTAaHOBJICHHOTO HAa CTOPOHE NHUTAIONMIEH CeTH (MCTOYHUKA
nutanus). Ecin Heo0XoauMo npeaHaMepeHHO OTKIIIOUUTh OCHOB-
HBIC ILICIIU OT HI/IT&IOHIGf/’I CE€THU, MOXET OBITH MCIIOJb30BAaH MAarHuT-
HbIN KOHTakTOp. OMHAKO, MPU 3TOM PETeHEPATUBHOE TOPMOKCHHE
HCBO3MOXHO M JJICKTPOABHUIATCIIb CTPEMUTCA OCTAHOBUTLCA HHEP-
IIMOHHO.

A Harpy3ka MOxeT OBITh IMyIIIeHA WM OCTAHOBJICHA ITyTEM HCITOJIb-
30BaHMSI MAarHUTHOTO KOHTaKTOpa Ha MEPBUYHOU CTOPOHE (CO CTOPOHBI
MUATAIOIIEH CETH MEePEeMEHHOro Toka). OgHaKo, 4acToe MoJIb30BaHUE KOH-
TaKTOPOM MOYKET IIPUBECTH K BBIXOIy TPeOOpa3oBaTelis U3 CTPOSL.

(d) MocnepoBaTtenbHOCTL NoacoeAMHEHUSA (hpa3HbIX NPOBOAOB
@®a3HbIe TPOBOAHUKN CO CTOPOHBI MMUTAKOUIEN CETH IEPEMEHHOTO TOKA A,
B, C moryt ObITh OSIcOEAMHEHBI K KiIeMMaM R, S u T npeoOpazoBarens B
J000H 1MOCIIeI0BATEILHOCTH.

(e) YcTaHOBKa peakTtopa

[Ipu noacoenuHeHuu mpeoOpa3oBaTelis MOIHOCTRIO 15 kBT nnu Menee k
TpaHcpopmaTopy ucrtoyHuka nutaHus 600 kBA wunu 6onee c¢ Gosibiioit
€MKOCTBIO WUJIU, B Cllydae MOJKIIOYEHHS (a30CABUTAIOIIET0 KOHAEHCATO-
pa, BO BXOJHBIX LIEMAX MMPOTEKAET IKCTPATOK, MMKOBOE 3HaYEHHE KOTOPO-
r'0 MOJKET BBIBECTHU AJIEMEHTHI IIpeoOpa3zoBarens u3 crpos. B takux ciyya-
X YCTaHaBJIMBaWTe (1O JKEIAHMIO) PEAKTOpP MOCTOSHHOTO TOKa MEXKIY
kiemmamu P u PR nmpeoOpazoBarens wim peaktop nmepeMeHHOro Toka (1o
KEJIAHHI0) CO CTOPOHBI BX0O/Ja. Y CTaHOBKa peaKTOPOB IOJIE3HA JUIsl YBEJH-
YeHUs K03(pPUIIEeHTa MOIITHOCTH HAa CTOPOHE UCTOYHUKA MHUTAHMUSL.
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(f) YctaHoBKa nogaBuUTensa MMNynNbCOB NMepeHanpsXeHus.
JUis MHIyKTUBHBIX Harpy3ok (MarHUTHBIX KOHTAKTOPOB U peJie, MarHUT-
HBIX TOPMO30B, MarHUTHBIX KJIaMaHOB, COJEHOWIOB H T.I.), TOJICOEIH-
HEHHBIX BOJU3M ¢ mpeoOpa3zoBaTesieM, UCIIOIb3yiTe (00mMii) 0 JaBUTETh
HUMITYJIbCOB IICPCHAIIPAKCHUA.

(g) 3anpeT ycTtaHOBKM ha3ocaBUraroLero KoHgeHcaTopa.
Ecmu dazocnBurarommii KoHASHCATOP WU MOJAABUTEIh UMITYJIBCOB IEpe-
HaIpPsDKEHUS TOIKIIOUEHBI C TeM, YTOOBI YBEIMYHUTH KOIPPHUIIUEHT MOIII-
HOCTH, MOXXET HAaCTYIHUTh UX TMEPETPEB 3a CUET BBHICIIMX TAPMOHUYECKUX
COCTaBJISIONMIUX TIpeoOpa3oBarensa. Takke W MpeoOpa3oBaTelb MOXKET
BBIATH U3 CTPOS 32 CUET MEPETPY3KU CBEPXTOKOM.

(2) MpenOCTOPOXHOCTM NPU NOACOEAUMHEHUU CUNOBLIX BbIXOA-
HbIX Lenewn.

(a) CoeanHeHne ¢ Harpy3Komu.
Coenunute BbIxoaHbIE KieMMbl U, V, W ¢ COOTBETCTBYIOIIMMHU KJIEMMa-
mu BbIBOJIOB U, V, W BBIOpaHHOTO 3JEKTpOABHUTATENA. Y OEAUTECH, UTO
1pu BeinoJiHEHUU KoMaHasl Bpamenune BIIEPEJL nBurarens Bpamaercs
B Hy)KHOM Bam Hanpasnenuu. Eciau ayekTpoJBHrarens Bpamaercs B He-
MpaBUWJIBHOM HAIpaBJICHUH, MOMEHANWTEe MecTaMu Jito0ble 2 u3 3-X MecT
nojicoennueHus npoBogHukoB U, V, W.

(b) CTpornmu 3anpeTt Ha coeguHEeHUe CUNOBbIX BbIXOAHbIX Lenen
C BXOAHbLIMM LIeNAMUA UCTOYHUKA NMUTaHMA.
3anperniaercs COEIUHATh BXOJHbIE LIENU Mpeo0pa3oBaTeis € BBIXOJHBIMU
kiremmamu U, V, W.

(c) Ctporuin 3anpeT KOPOTKOro 3aMblKaHUSA BbIXOAHbIX Lienemu.
3anpemaeTc;1 IMpHUKACaTbCA K BBIXOAHBIM LCIIAM HCIIOCPCACTBCHHO U I0-
MyCKaTh KOHTAKTa ATHX IIENEH C KOPIycoM MpeoOpa3oBaresisa. ITO MO-
KET INPUBECTH K IIEKTPOYAAPY WIM COEAUHEHHUIO BBIXOJHBIX LENEH ¢
"3emueit". Kpome Toro, 3ampeniaercsi 3aKkopaurnBaTh BEIXOIHBIC IICTIH.

(d) 3anpetr Ha coeauHeHue hasocaBuUrawLEero KoHAeHcaTopa
mnu LC/RC wymonopaBnsiowero dunbTpa ANsi CHUXEHUA
nomex B CeTU C BbIXOAHbLIMU LieNAMMI.

3anpemaercs COeIMHATh (a30CIBUTAOIINN KOHICHCATOP MIIM MTOMEX03a-
IIUTHBIN (UIBTP C BHIXOJHBIMH IETISIMH.

(e) CtapanTtecb nsberatb ycTaHOBKU MarHUTHOIro nycKaTens.
He noacoeauusaiiTe MarHUTHBIN MyCKATENb WJIM MAarHUTHBI KOHTaKTOp K
BBIXOJHBIM IIeTsiM. Ecii Harpy3ka moJIKITF09aeTcsi B TO BpeMsi, KOT/Ia Ipe-
oOpa3oBarenb paboTaer, cpadaThIBaeT 3alIUTHAs LEMb NEPEerpy3Ku Mo TO-
Ky H3-3a PE3KOTO U3MEHECHHS TOKA.

(f) YcTaHOBKa perne TepMnyeckon neperpysku
B npeoOpazoBarene 3anoxxkeHa (QyHKIUS AJIEKTPOHHOM 3aIIMTHI OT Tepe-
I'PYy30K. O)IHaKO, B ClIy4yadX IMHUTaHUA HECKOJIBKUX BHGKTpO}IBI/IFaTCJIeﬁ oT
OJTHOTO TpeoOpa3zoBaTeNsi WM TPU HCIOJIB30BaHUU MHOTOTIOIIOCHBIX
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JIBATATEJEN MCIOJIB3YWTE TaKKe pere TepMHUUYECKOW meperpysku. Ilpum
9TOM YCTaHOBOYHAsi KOHcTaHTa mnpeodpaszoBatenst CD-033 momkHa OBITH
paBHa 0. ("Bb16op 3amutel anexTpoasurarens”: HeT 3amuThl). Kpome to-
ro, Mpv HCIOJIb30BAHUU DeEJieé TEPMUYECKOMN IMEperpy3Ku ciaeayer MOM-
HUTb, 4TO IpH yactore 50 I'll HOMUHAIbHAs BEIMYUHA TOKA COOTBETCTBY-
eT yKa3aHHOM Ha Tabmuuke nasurarens, npu 60 I'n B 1,1 paza Oonbire yka-
3aHHOU Ha TaOJIMYKe IBUraTellsl BEIMYUHBI.

(g) AnuHa anekTponpoBOAKM OT NpeobpasoBaTtensi [0 3nek-
TpoABUrarens

Ecnu nnuna xabens Mexnay mnpeoOpasoBaTelieM U 3JIEKTPOJBUTATENIEM
BEJIMKa, M HECylllas 4YacTtoTa IpeoOpasoBaTelsis (Y4acToTa MEpPeKIIOUYEHUS
TPaH3UCTOPOB) BBICOKA, FAPMOHUYECKUE TOKU YT€UKU C Kabesas MOTyT OT-
pULIATEeNIbHO BIMATH KaK Ha NpeoOpazoBarenb, Tak U Ha nepudepuiiHbie
pUOOPBHL.
Ecnu nnuHa mpoBOJIKM MEX]y MpeoOpa3oBaTeieM U JIEKTPOJBHUIaTelIeM
BEJIMKA, YMEHBIIUTE HECYLIYI0 YacTOTy IpeoOpa3oBaTelisi, Kak OIMCAHO
Huxe. Hecyiias yactora MoXeT ObITh YCTaHOBJIEHA C MOMOUIbIO KOHCTaH-
161 CD-050.

3a3emneHune

e Kiemma "3emus" @ npeobpazoBatens yactoTel EI-7011 moipkHa ObITH 3a3eMiieHa
Ha IIMHY 3a3eMJICHUS.

e ComnpoTHBIICHHE 3a3€MJICHHS TOJIKHO OBITH HE Oosiee 10 Om.

e Jlns oOecrieueHus 3amuThl mpeoopazosatens yactoTel EI-7011 oT moMex 3a3emiieHne
peoOpa3oBaTelis JOJKHO MPOU3BOTUTELCS B COOTBETCTBHHM ¢ TpeboBanusmu [1YD mo
OJTHOM M3 IBYX CUCTEM 3a3EMJICHHS:

- cucrema 3a3emiieHus TN-S — pabounii HeMTpanbHbIN TPOBOJIHUK U 3ALUTHBIN
3a3eMJISIFOILMI TTPOBOIHUK Pa3/ICNICHbI O BCEH JUIMHE; 3AIIMUTHBIN 3a3€MIISIIOIINI
MPOBOJHUK MPHUCOEANHEH K 3a3€MIISIIOIIEMY YCTPOMCTBY Ha MUTAOLIEM TPAHC-

dbopmatope.
MuTtarowmn dasHble
TpaHcdopmaTop nutaroLme El-7011

npoBOAHUKN

N //
‘ T
3asemnsaoLwmnn @ «3emns»
npoBogHuk PE

3asemnsioLlee
YCTPOWCTBO TpaHcdopmaTtopa

X
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- cuctema 3azemiieHust TT — 3a3eMiieHre IpeoOpa3oBaTessi 4aCTOThI TPOU3BOUTCS HA
OTJIENIbHOE 3a3eMIISIOIIEE YCTPOHCTBO, HE CBSI3aHHOE C 3a3€MIISTIOLIIUM YCTPOWCTBOM ITH-
TarolIero TpaHcpopmaropa.

MuTtarowmn dasHble
TpaHcdopmaTop nutarowue El-7011
/ NPOBOLHUKN
R
N7/ <
) /
T
3asemnsaowmmn
npoBoaHuk PE ™~ @ «3emns»
3asemnsioulee 3asemnsioulee
YyCTPOWCTBO TpaHcdopmaTtopa YCTPOWCTBO

A [Ipu ucnonp30BaHUU JHOO0N U3 BBILIEYKa3aHHBIX CUCTEM 3a3€MJICHHUS 3ampenia-
€TCsl OJICOETUHSATD K KIIeMMe «3eMIIsh» @ npeoOpaszoBatens yactoTel EI-7011 Heit-
TpaJibHbIN pabounii npoBoHUK (N) WM COBMEIICHHBIH HEUTPAIbHBIN pabouuii u 3a-
muTHbEIN TpoBoAHUK (PEN), coenunenHbie co cpeHeil TOUKOM MUTArIEro Tpaicop-
Maropa.

Mpumep. IIpaBusibHOE 3a3eMJICHHE YACTOTHOTO MPEOOPA30BaTENs U YIPABIIEMOTO UM
AJIEKTPOABUTATENS:

dasHble
. nuTarowme
Muratownii NPOBOAHVIKY
TpaHcdopmaTop El-7011 AnekTpoasurarternb
R u
N7/ A /
JT7 > W l
«3emna» o@
3asemnsioLlee
YyCTPOMNCTBO
TpaHcdopmaTtopa

3asemMrneHue BHelLHero o6opyaoBaHus

e 3ampemaercs 3a3eMsATh peoopazoBarens yacTtoTsl EI-7011 ¢ ucnonb3oBanuem 00-
el 3a3eMJISIOLIEeH IUHBI CO CBAPOYHBIM 000PY/I0BaHUEM, MAallITUHAMMU, 3JIEKTPOBUTa-
TEJISIMHU WIN JPYTUM CUIIBHOTOYHBIM 3JIEKTPOOOOPYI0BAHUEM.
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A B npotuBHOM cityyae npeoOpa3zoBaTeib YaCTOTHI MOKET BHINTH U3 CTPOSL.

e Bo u3bexxaHue B3aMMHOTO BIIUSHUS IPeoOpa3oBaTelis YaCTOThl U IPYroro SHEpreTu-
YECKOr0 U 3JIEKTPOTEXHUUECKOTI'0 000pyI0BaHUS 3aIlpeIlaeTcsl UCIO0JIb30BaTh B KAUECTBE
3a3eMJISIFOIIMX MPOBOJHUKOB IIpeoOpa3oBaTeisi YacTOThl 00IIME COBMELICHHbIE HEll-
TpaJIbHbIE U 3aIUTHBIE TPOBOTHUKH.

e [lpu ycraHOBKE ps0M HeCKOJbKHX npeodpa3zosateseii E1-7011, uiu npeobpa3oBa-
TeJel 9acTOThI M APYIUX YCTPOICTB, OHU JIOJDKHBI OBITh 3a3€MJICHBI, KaK IMOKa3aHO HHU-
K€ Ha PHCYHKE a): HE JOJDKHO OBITh OCIEI0BATEIBHOTO COSANHEHNS 3a3EMIIIOIINX
IIPOBOJIHUKOB MJIM 00pa30BaHUs MU 3aMKHYTBIX KOHTYPOB.

O X X

a) JIOMyCTHUMO 0) HEIOITYCTUMO B) HEJIOITYCTUMO

(4) ®yHKUHMH KJIeMM CWIOBBIX Lienei.
Hwxe npuBenennas Tabiauia onuchiBaeT GYHKIIUHA CUIIOBBIX KIEMM.

Tabmuma 3. DyHKIUK CHIIOBBIX KJIIEMM TpeoOpa3oBaTelis.

O60o3HaveHne HasHayeHve
R N
S Knemmbl CMNOBbLIX Lienei CTOYHMKA
NUTaHus
T
U
Y BbixoaHble KneMMbl
npeobpasoBatens
W
(+)
PR Knemmbl TOPMO3HOrO npepblBatens 1
P1 peakTopa NnoCcTOSHHOrO TOKa
—_I— (E) Knemma "3emns”
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3.3. NOACOEANHEHWE LIENEW YNPABNEHUS

Huxecnenyronias Tabnuiia onuceiBaeT PyHKIUU KJIEMM YIIPAaBJICHUS

El-7011

Tabnuna 5. Knemmbl ynpaieHusl.

1| g
§ 5 = OyHKUMS KNeMmbl Onvcanve YpoBeHb
S5 S (3aBofckas ycTaBka) curHana
\ Bpauuenue BIMEPE[, koraa samkHyT, OC-
g S1 Bpatyenue BMEPEL/OCTAHOB TAHOB, Kora pasowkHyT
S Bpauenne OBPATHOE, korma | . o
= ol =
i S2 Bpauenne OBPATHOE/OCTAHOB 3amkHyT, OCTAHOB, korpa pa- | 5 )
g 3OMKHYT 5 <
" - ZoO i
é a | s3 BXR «(BHELLHSIS HEMCTIDABHOGTbY HewvcnpaBHoCTb, Koraa 3amk £%a Bxop ¢ OHTM‘-IGCKOVI
g 2 HyT, Hopwma, korna pasoMKHYT | & © S| pa3siakoil +24 B,
2 S4 Bxop «CBpoc 3aLuThI» CBpOC 3alLyThI, KOFa 3aMKHYT | S 2 8] 8 MA
& MHorocTyneH4aToe perynupoBaHue ckopocTu , =g
é S5 y P 1ry P P [leiicTBYeT, Koraa 3amMKHyT 3 S
D g x
§ 6 MHorocTyneryatoe pe;ynmpOBaHme CKOpOCTH [16/iCTBYET, KOTA 3aMkHyT & D
-
SC | ObLias knemma BXOLIOB CUCTEMbI YPaBNEHNS -
p= -
= [lns aHanorosomn komMaHAabl OT +12B
% FS BbIxog uctouHnka nutanHns +12 B VCTOUHMKE MTakms + 12 B (20 MA max)
o Ot 0 po + 108/ CD-042=0: Or0p010B
é Fv OnopHas YacToTa, Bxog no HanpsbkeHmio 100% FU sageficTeosar. | (20 kOM)
e CD-042=1: Ot4 po20 mA
= 0,
% Fl OnopHas yacToTa, Bxog no Toky Ot 4 po 20 mA/100% F1 3ageicTaosan | (250 Ow)
5 FC O6Las Knemma Lienu ynpaeneHus 0B -
I - -
s E Knemma, coennHsiemas ¢ akpaHHOM 060mouKoil
© kabens
x CyXOM KOHTaKT Ha
2 M1 _ | Hanpsikenve
§ KoHTponb B0 Bpems BpalLeHus SamKHyT npu 8pa Boixoa wHoro 250 B nep. Toka
x N LLeHWUM ANEKTPOaBK- | (yHKLIMOHANBHOrO .
a (HOpMarnbHO Pa3OMKHYTbIN KOHTaKT) 1Avnm meHee;
" ratens koHTakTa CD-041
g a| M 30 B nocr. Toka,
£S5 1 A unn meHee.
E S| MA MA 1 MC 3aMKHyTbI Cyxoi KOHTa_KT Ha
© HanpsKeHue:
a Bbixoa HencnpaBHOroO COCTOSHMA Npy HEUCNPaBHOCTH, Bbixoa MHoro-
= MB . MB 1 MC ! 250 B nep. Toka
2 (HOpManbHO pa3oMKHYTbIA 11 1 MC pa3omkHy- | PYHKLMOHANBHOTO 1 A win meHee:
8 HOpMaribHO 3aMKHYTbIN KOHTaKTbI) Thl NpU HeucnpaeHo- | koHTakTa CD-040 '
= 30 B nocr. Toka,
MC CTn
1 A unu meHee
©
g
= AM Bbixoa yactotomepa
Py (BbIXOAHAS YacTOTa)
S MHorodyHKLo-
g Ot 0 po +10B/ HanbHbI aHanoro- | Ot 0 go 10 B,
g 100% yactoT Bblit MOHUTOP 1 | 2 MA 1N MeHee
© CD-048
5 | AC O6Lwas knemma
E
S

-

S1[s2[s3]sc|sc|s4s5[s6 |[FV|FI [FS [FC|AM |AC|M1 [M2 [MA [MB [MC

Puc. 11. Pacnionoxenne kineMM Ha KIEMMHOW KOJIOJKE YIPABIICHMUS.
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(2) MoacoeanHeHne K KneMmmam ynpaBJrieHuUS.

\\5‘ | i

!

= i
Pt 06 mm max || |
% 3,5 MM max

BBenure npoBojJ B HHXKHIOK YacTh KJIEMMHOW KOJOAKW Y HAJEKHO 3aKpe-
MATE€ B COOTBETCTBYIOIICH sUEHKE KOJOJKU C MOMOIIBI0 OTBEpTKH. OCBO-
OO0’KJIEHHBIN OT 000JIOYKH y4aCTOK MPOBOJA JOJIKEH UMETh ITTUHY 7 MM.

7 MM

([ | r—

(3) NMpenocTopoXXHOCTM NpU NOACOEAUHEHUN YNPaBNEHUS.

e Ortnenute NPOBOJAHUKHU LENEH YyIpaBi€HUsS OT IPOBOJOB OCHOBHOM
LIETIA ¥ APYTUX CUJIOBBIX Kabenel, 4ToObl HE TOMYCTUTh MX MTyTaHHUILY,
ecnu Bac oTBieKyT.

e lcronp3yiTe CKpPY4YEHHBIE DKPAaHUPOBAHHBIE WA CKPYYEHHBIE IIO-
MMAPHO DKPAaHUPOBAHHBIE MPOBOJIA JJIA LEMEN YIpaBIeHUI U MOJCOe-
JTUHSATE OKOHYAHUS SKPAaHHOM OIUIETKH K Kiemme E mpeobpasoBare-
ns1. Ha puc. 12 mokazan o0paser; 3KpaHUPOBKH KaOes.

JKpaHHas OIjIeTKa  000J0YKa

K k1emme E N3onmpyiite
3TH YacTH C
HOMOUIBIO
HN30JICHThI

3.4. MPOBEPKA NPABWUILHOCTU MOACOEQUHEHW.

[To OKOHYaHWM YCTAaHOBKHM U MOJICOCIUHEHUS MPOBEPHTE COOTBETCTBUE
CJIEIYIOIIIMM IIyHKTaM.

L4 COC)II/IHCHI/IG BBIITOJIHCHO ITPAaBHUJIBHO.

e B U3JCIINHU HE OCTAJIOCHh 3aKMMOB HMJIM JIMITHUX I'aCkK.

® Pe3p00BEIE COCAUMHCHUA KJIEMMHOM KOJIOAKH HAJACKHO 3aTAHYTHI.
[ J

HCI/ISOJ’II/IpOBaHHBIC Y4aCTKHM IIPOBOJOB, INOAXOAAINIMX K KJIECMMaM, HE
HaxoJATCA B KOHTAKTC C IOCTOPOHHUMU KIICMMaMH.
3anpemaercs MCMOJIb30BATh /IJIsl MPOBEPKHU IeMeil ynpaBJjeHUs 3yM-
Mmep!
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4. PEXWUMbI PABOTbI NPEOBPA30BATENA YACTOTbI

A JIJI1 BE3OIIACHOU U BE3ABAPUMHOIN DKCIUIYATALIMU TTPEOBPA-
30BATEJISI YACTOTbI HEOBXOJMMO COBJIIOJIATH VKA3AHHBLIE B
HACTOSIILEM PYKOBOJICTBE PEXXUMbI PABOTBI.

B CIIYYHAE IIPUMEHEHUSA PEXHWMOB PABOTBHI I[TPEOBPA3OBATEJIA
YACTOTBI, HE YKA3AHHBIX JIMBO 3AIIPEILIEHHBIX B HACTOSIIEM PYKO-
BOJCTBE, IPEAITPUATUE-U3T'OTOBUTEJIb HE HECET OTBETCTBEHHOCTHU
3A BO3MOXHBIE TIOCJIIEACTBUA ITOAOBHOI'O IMPUMEHEHUA. TTPU 5TOM
JIEUCTBUE 'APAHTHUMU ITPEKPAIIIAETCSI.

1PN 3ATPYJHEHUAX B ITPUMEHEHMU PA3ZPEHIEHHBIX PEXXUMOB PA-
BOTbI INIPEOBPA3OBATEJII HEOBXOJAUMA OBA3ATEJIbBHAA KOHCVIJIBTA-
oy B CEPBUCHOM HEHTPE NPEAITPUATUA-U3TOTOBUTEJIA.

A NPEOYNPEXOEHWE

e [lonauy HanpspKeHUs MCTOYHUKA NMUTAHUS MMPOU3BOJUTE JHIIb I1OCJIE TOTO, KaK Ipe-
o0OpasoBaTeNb 3aKpHIT MepeaHel Kpulkod. He cHumaiiTe mepeaHio KpBIIIKY, ToKa
puOOpP BKIFOYEH.

HeBHuMaHue K 3TOMY IpeaynpesKICHUI0 MOKET IPUBECTH K 3JIEKTPOYyIapy.

e Korga BeiOpan pexum QyHKuuu noBTopHoro mycka (CD-057), He HOMKHO OBITh
J0CTyIa MepcoHalla K IpeoOpa3oBaTesio U 3JIEKTPOBUrATEN0, TaK KaK MOBTOPHBIN
IIyCK MOJKET IIPOM30WTH BHE3AIIHO MOcie OocTaHoBa. KOHCTpyHpyiliTe MalIMHHYIO
4acTb, yIpaBIsIEMYI0 IIpeoOpa3oBaTeseM Tak, YTo0bl O€30MacHOCTh MepcoHaia olec-
[e4YMBaJIaCh, B TOM YHUCIIE, U B YCIOBUSIX BHE3AIMHOI'O MIOBTOPHOT'O MYCKa AJIEKTPO/IBH-
raTe’s.

[IpeneOperxeHne ITUM NMPEAYNPERKACHUEM MOXKET PUBECTU K TPaBME IepcoHaIa.

e ( yderoMm cuTyaluud BO3MOXHOTO BbIxoja u3 crpost kHonku "CTOII" ycranoBure
OTJIeNbHBIN BBIKIIIOYATENb JJIs aBapUITHOTO OCTaHOBA.

HeBHuMaHue K 3TOMY MpenyNnpexIeHUI0 MOXKET IMPUBECTU K TpaBMeE MepcoHa-
na.

A NMPEOOCTEPEXEHUE

e He kacaiiTech pyKo#l TEIUIOOTBOJA-PaAMATOPA WU Pa3psAIHOTO COIPOTUBIICHHUS - UX
TeMIlepaTypa MOKET ObITh BECbMa BEJIUKA.

[IpeneOpexxeHne 3TUM MPEAOCTEPEKEHUEM MOKET MOCIYXUTh MPUUMHON Cepbe3-
HBIX 0KOTOB.

e Tak Kak CKOPOCTb Bpalll€HUsI JIEKTPOJIBUTaTEINsL OBICTPO MOXKET ObITh M3MEHEHa OT
MaJio¥ 10 BBICOKOM, TIEpel BKIIFOUEHHEM MpeoOpa3oBaTess B paboTy BeiOepuTe 6€30-
MacHbIN pabouyuii quana3oH CKOPOCTEN BpaIlleHUS dJIECKTPOABUTATEIIS.

[IpeneOpexeHne ITUM IPEIOCTEPEKEHUEM MOKET IIPUBECTH K TPaBME IEePCOHAa 1
BBIXOJIY JIBUTATEJsI U3 CTPOSI.
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e  VYepXKUBarOIIUH TOPMO3, €CJIM OH HEOOXOIMM, YCTAaHABIMBANTE OTIEIHLHO BO W3-
Oe’kaHue TpaBMbl [IEpCOHAA.
e He mensiite pexxuMbl BO BpeMsi pabOThl peoOpa3zoBaTesl ¢ AIEKTPOIBUTATENIEM -
ABUTI'aTCIIb NN Hp606pa30BaTeJ'H) MOTyT BBEINTH U3 CTpOs.
Bce ycraBku npeobpa3oBaressi Npou3BeIeHbl Ha 3aBoie-u3rorosurene. He me-
HSNTE 3aBOJICKYIO HACTPOUKY 0€3 HE0OXOAMMOCTH, TaK Kak IpeoOpa3oBarTelb B
PE3YILTATE 3TOTO MOXKET OBLITH ITOBPCKICH. B gactu HaMpsOKCHUSA HWCTOYHHKA
cnenyiire m.3.2.

4.1. BbIBOP YNPABNEHWA (MECTHbIN / QUCTAHLUOHHbIN).

[IpeoGpaszoBatens EI-7011 umeer nBa pexuma yrnpaBieHUs: MECTHbINH U AUCTAHIU-
oHHBbIH. TpeOyemblil pexuM MOXKeT ObITh BbIOpaH ¢ mnomompio kiasumu MECT-
HBI/IUCTAHIIMOHHBIN TonBKO, KOTZa IBHraTeIh OCTAHOBICH. BBIOpaHHBIH pe-
KUM JTMCTAHIIMOHHOTO YIPABJICHUS MOXET ObITh KOHKPETU3WpOBaH (cM. Tabmuiry 6),
Ka)KJIOMY PEKHMY COOTBETCTBYET CBOE COCTOSIHHME CBETOBBIX MHUKaTOpoB YIIP (ympas-
nenue neuratenem — [IYCK/CTOII) u PEI (perynupoBanue CKOpOCTH).

e MecTHBbIN: ONOpPHas 4YacTOTa U KOMaH[bl BPAILEHUS/OCTAHOBA YCTaHABJIUBAIOTCS C
MIOMOIIbIO KJIABUII MYJIbTA YIPABIICHUS.

e JIucranumonnslii: Criocod 3a1aHus ONOPHON YacTOThl M KOMaH/bl BpallleHUsS MO-
I'yT ObITh BBIOpaHbI U3 TaOJIULBI 6.

Tabnuna 6. BeiObop omopHOH YacTOThl U KOMaHbl BPALICHUS B IMCTAHIMOHHOM pe-
XuMe (KOHCTaHTa BbIOopa metoa ynpasyieHus CD-002).

©
4
Q WHaouvkaTop WHaoukaTop
©
i BbiGop meTopa ynpaBneHust Bbibop 3aBucumocTm
5 p mMeToaa ynp vrP P PET
0 YnpaeneHue ¢ nogayeit KomaHgbl BLIKIT 3afaHne OCHOBHOM OMOPHOM YacTOTbI BLIKIT
BPALLEHs OT NybTa YNpaBieHus OT NynbTa YNpaBieHus
1 YnpaeneHue ¢ nogayeit KomaHgbl BKT] 3afaHne OCHOBHOM OMOPHOM YacTOTbI BLIKIT
BPALLEHWS C KNEMM YNpaBneHus ' OT NynbTa YNpaBieHus
y 3afaHne OCHOBHOM OMOPHOM YacTOTbI
YnpaeneHue ¢ nogayeit KomaHgbl
2 BbIKIT OT CMrHanoB Ha Knemmax ynpasneHus BKI.
BpaLLEHUs OT NyrbTa ynpaBfeHus
FV uFI
3 YnpaeneHue ¢ nogayeit KomaHgbl BKT] 3afaHne OCHOBHOM OMOPHOM YacTOTbI BKT]
BPALLEHWS C KNEMM YNpaBneHus ' C KIEMM ynpaBneHus '
4 YnpaeneHue ¢ nogayeit KomaHgbl BLIKIT 3afaHne OCHOBHOM OMOPHOM YacTOTbI BKT]
BpaLLEeHMs OT NyNbTa ynpasBneHus no M/1C '
5 YnpaeneHue ¢ nogayeit KomaHgbl BKT] 3afaHne OCHOBHOM OMOPHOM YacTOTbI BKT]
BPALLEHMS C KIeMM ynpaBrneHus ' no M/1C '
YnpaeneHue ¢ nogayeit KomaHgbl 3afaHne OCHOBHOM OMOPHOM YacTOTbI
6 BK. BKTI.
BpaLleHus no MNC no MNJ1C
7 YnpaeneHue ¢ nogayeit komaHgbl BKT] 3afaHne OCHOBHOM OMOPHOM YacTOTbI BLIKIT
BpaLeHus no NJ1C ' OT NynbTa ynpasneHus
y 3afaHne OCHOBHOM OMOPHOM YacTOTbI
YnpaeneHue ¢ nogayeit KomaHgbl
8 BKJ1. OT CWrHanoB Ha Knemmax ynpasfeHus BKI1.
BpaLleHus no MNC EV W El

Buumanue: Ilpu ycranoBke ynpasiaenus IIY or mocienoBare/ibHON JIUHUM CBSI3H
(IIVIC) He pexoMeHAyeTc OTKJIKYATH (YHKIHMOHMPOBAHHE KHONKHU
«MECTHBIN / JMCTAHIIMOHHBIN» (ycranoBka 3nauenns CD-007
= 0), B npoTuBHOM ciay4ae npu norepe cBsizu no IIJIC padora ITY mosker
ObITH 320JI0KHPOBaHA.
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4.2. 3TAMNbI NPOBHOIO MYCKA

s obecriedeHust ycaoBUM 0€30IaCHOCTH PACCOEIUHMUTE DJIEKTPOJBUTATEND U
COMpsDKEHHOE ¢ HUM oOopynoBaHue. [Ipu mepBoM mycke Hago0 UMETh B BHIY,
4TO, €CIIM JIEKTPOJIBUTATENb COSAUHEH C APYIrMM 000py10BaHHEM, HEOOXO0AUMO
CO BCEl TIIATENBHOCTHIO MPEAIPUHITH MEPbl BO M30€XKaHUE BO3JIEHCTBUSA I10-
TEHUUAIbHO omacHbIX (akTopoB. Ilepen MpoOHBIM BKIIOUEHHWEM NPOBEPHTE
BBIIIOJIHEHUE CIIETYIOUIUX TpeOOBaHUM!

® DJEeKTPOINPOBOJKA U MOJCOCAMHEHHS K KIIEMMaM BBITTOJTHEHBI TIPABUIIBHO.

® Mexay 3jeMEHTaMH 3a)KMMOB KJIEMMHOM KOJIOJKH HET KOPOTKHX 3aMbIKa-
HHUI.

® Pe3nL0oBbIe COCAMHCHUA KIICMM TINATCJIILHO 3aTSAHYTHI.

® DJeKTpOJBUTaTeIh CMOHTHPOBAH C Y4€TOM TpeOOBaHUI O€30MaCHOCTH.

® Bce cocTaBHBIEC YacTH, HY)KJAIOIIUECS B 3a3€MJICHUH, TPABHIIBHO 323€MJICHBI.
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4.3. NMPOBHbIA MYCK
(1) CocTosiHMe nyrnbTa ynpaBfieHMA NMPU BKITIOYEHUU NUTAHUS.

Korga cucrema roroBa k paboTe, BKIIOUUTE HCTOYHHUK AJICKTPOIMHUTAHUS.
Yb6enurech, uto mpeoOpazoBarens BKItounics. L{udpoBoit nucrmei noi-
KEH BBICBETHTH IU(PHI IPH BKIIOYCHUHA MCTOYHHKA TUTAHHS, KaK TPOMII-
JIOCTPUPOBAHO HUXKe. ECIM NMpU BKIIFOYEHUHW TMOSBITCS Kakue-JIMO0o 3a-
TPYAHECHHUS, HEMEJICHHO OTKJIFOUNTE UCTOYHUK MTUTAHUS.

/ N

AWUCTAHUWOHHO
YNP @ @ PEM --g— CBeTOBble MHAMKATOPbI peXuma:
npyu ANCTaAHLMOHHOM pexume
saropatotrcs  YIMP n/iunun PET

rotoe > K
® 0. .0

OnopH. yacTtoTa
0.0 : -=— Ha pgucnnee otobpaxaetcsi onopHas

yacTtoTa B aHanoroBom npepcrasrieHUn

PEXUM l BBOJ l

MECTH

LWICTAHLJ AJ VJ

P e cTon
fiycK CBPOC - Pexxum pa6oTbl CBETOBbIX
MHAWKaTOPOB:

El-7011

ropuT cCBeTOBOW WHAMKaTOp
cTon

Puc. 14 CocrosiHue mynbTa yIpaBieHUs [IPU BKIOYEHUH MUTAHUS.
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(2) dTanbl npoBepKU PYHKLNOHUPOBAHUS.

[IpoBepbTe (HYHKIIMOHUPOBAHUE MO CIAEAYIOIIUM dTaram.

DneKTpoABUTATENh padOTACT TUIABHO.

DJeKTpoABUTaTeNb BPAIAETCs B IPAaBUIILHOM HAIIPaBJICHUH.
DNeKTpoABUTaTeNb HE JaeT HEHOPMaJIbHOM BUOpAIUU WK LIyMa.
Pa3ron u TopMOKEeHHE MPOUCXOAT IIIABHO.

[IpoTtekaromuii TOK COOTBETCTBYET BRIOpaHHOW Harpyske.

CBeToBbI€ MHAUKATOPHI MyJbTa YIPaBIeHUS pa00OTalOT HOPMAJIBHO.
(3) Mpumep TMNOBOro PyHKLUMOHMPOBaAHUA
(a) PaboTa ¢ nynbTa ynpaBneHus.

Juarpamma, npuBeeHHAs HHMXKE, MOKa3bIBA€T TUIIOBYIO MOJENb (DYHK-
LIMOHUPOBAHUS NIPU pabOTE C MyJIbTa YIPaBICHUS.

Brepeg

" o6paruoe spauwenme i

50Ty

|
|
|
| fl#taune BKH.I

| YcTaMoBKa Hacrorsl I I WameHexue anopHok HECTD‘!HI I o6paTHOE BpaieHne I

i
!
]
|
|

Puc. 15. IlocnenoBarenbHOCTh omepanuii npu paboTe ¢ MmysabTa yIpaBiIeHUs.
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Tabnuua 7. Tunosas mocieq0BaTeIbHOCTh paOOTHI C MyJbTa YIPABJICHUS.

Ormrcanue

IlocnemoBaTenbLHOCTE
onepannii ¢ KHOIKaMu

3Hayenue
napamerpa

HaunmenoBanue
rnapaMmeTpa

1. Hanpsxenue nmomano
- BricBeuuBaercs 3HaueHue
OMOPHOM YaCTOTHI
YcraHoBKa peKiMa padoThI
- Bribepute pexxuM MecTHO-
TO YIIpaBJICHUs

2. YCTaHOBKA 4acTOTHI

- V3menuTe omopHyro ydacrto-
Ty

- 3alOMHHUTE YCTAHOBJIEHHYIO
BENTUYHMHY

- IIpoxoHTponupyiiTe moOKa-
3aHUS BBIXOJHOM YacTOTHI.

3. Bpamenue Briepen.

- Bpamenue Briepen (15 I'iy)

4. V3MmeHeHue ONOPHOM dYac-
tothl (¢ 15 I'n 1o 50 T'm)
- BriOepute Ha aucriee Be-
JIMYUHY ONOPHOM YaCTOTHI.

- M3meHuTe mnepBoHaYaIbHO
YCTAHOBJICHHYIO BEIHYUHY.

- 3anIOMHHUTE YCTAHOBJICHHYIO
BETHYUHY.

- IIpoxoHTponupyiite moOKa-
3aHUS BBIXOJHOM YacTOTHI.

MECTH
AUCTAHLU

Benuuuna mensercs npu
Ha>XaTuu

nyCK

PEXUM
I
Haxats 7 pa3

Benuuuna mensercs pu
Ha>XaTuu

[ 0.0

CBeTOBBIE HHAUKATO-
PbI JUCTAHL. Pexxuma

HE ropsT
S v | | -~

15.0

~ ’ 1 y .

15.0

——————
e —

0.0

15.0

L}
nyCK

T
FOpI/IT UHAUKATOp
"TIYCK"

[ 15.0

OmopH. yactoTa

OmopH. yactoTa

OmopH. yactoTa

Brix. yactoTa

Brix. yactoTa

OmopH. yactoTa

OmopH. yactoTa

OmopH. yactoTa

Brix. yactoTta
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Tabmuma 7. Tumosas moCiIeI0BaTeILHOCTD Pa0OTHI C MyJIbTA YIPABJICHHUS (TIPO-

TOJDKEHUE).
Ornucanue [TocnenoBatenn- 3HavyeHNE HaumenoBanue
HOCTB OTICpAIIHii C napameTpa napameTpa
KHOIIKAMH
5. OOpatHoe BpaieHue (pe-
BEpc) PEXUM FWD Hamp. Bpamenus
Haxatp 3 pasza
REV Hamp. Bpamienus
- BribpaTs obpaTHOE Bpa- Haxariem s06uthes p- BP
[erme BLICBEYHBAHUS
A4 J J REV
Hanp. Bpame-
- 3amoMHHUTE YCTaHOBIIEH- BBOJ,
HUS
HYIO BEIMYHHY. )
- TlpoxonTtponupyiite moka- PEXUM [ 50.0 Beix. yacToTta
3aHMs BBIXOAHOM YaCTOTEL. S
Haxatp 5 pa3
6. OctaHOB.
ITpOUCXOOUT TOPMOMKEHHE 10 ® - on [ 0.0
MOJIHOTO OCTAHOBA. BEIx. yacTora
TopuT UHAUKATOP
"CTOIT"

He ropur "[IYCK"
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(b) YnpaBneHue c nogavyen curHasnoB C KfneMm ynpaBJfieHUA.

Jlnarpamma, IpuBEIEHHAs HUXKE, TIOKA3bIBAET TUIIOBYIO MOJIEb
(YHKIIMOHUPOBAHUS IIPU UCIIOJIH30BAHUU CUTHAJIOB C KJIEMM Iie-
I YIPABJICHHUS.

OcTaHoB

BrnoyeHne onopHoun

|
|
|
| 4acTOThI

TNuTanue BKJT.

| YeTaHOBKa 4acToThbl

Puc. 16. IlocnenoBarenbHOCTh NEHCTBUM IIPU M10Jjau€ CUTHAJIOB C KJIEMM YIPaBJICHUS.
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Tabnuua 8. Tunosas mocieq0BaTeIbHOCTh padOTHI PHU MOJAYe CUTHAJIOB

C KJIEMM YIIPaBJICHUA

Ornucanue [TocnenoBaTenbHOCTD Cocrosinue nuc- | CBeTOBBIC HH-
onepanuii ¢ KHOIKaMu I1es ImyJbTa JUKATOPEI
YIIPABJICHUA
1. Hanpsxenue nomaHo.
- BricBeunBaercs 3HaUYCHUE [ 0.0 OrmopH. vac-
OTOpHOI yacToThl. Jlucran- TOTa
LIMOHHBIN PeXUM YCTaHOB- CBeToBBIE UHIMKA-
TIeH Ha 3aBojIe- TOPBI JIMCTaHIIMOH-
HU3TOTOBUTEIIE. HOTO yIpaBJICHHA
TOpsIT
2. YcraHOBKa 4acTOTHI.
- [logaiite BXOHOE OMIOPHOE
HanpspKeHue  (TOK), COOTBET- [ 50.0
cTByIolIEe TpeOyeMol 4acTo- OrmopH. vac-
Te, ¢ kinemMm FV unu FI coot- TOTA

BETCTBEHHO,  NPOKOHTPOJIH-
pyiiTe BelIWYMHY N0 IOKa3a-
HUSIM JTUCTLIes

KonTtpons BbIXogHO# yacTo-
TBI

- IIpokoHTponupyiite moka-
3aHUS BBIXOJHOM YacTOTHI.

3. Bpamenue Boepen.

- Jns pexuma BpaimieHUs
Brepen kiaemmsl S1 u SC ne-
U YOpaBJICHUS  JIOJDKHEI
OBITh 3aMKHYTEHI.

4. OcTaHOB.

- Jlus BBITIOJTHEHUS KOMaH-
o1 CTOIl xnemMMmbl Lienu
ympasnenus S1 u SC momx-
HBI OBITh PA30MKHYTEHI.

PEXWUM

[ 0.0

[ 50.0

CBeTOBOI MHIMKATOP
ITYCK ropur

L]
nyckK

[ 0.0

CBeTOBOI MHIMKATOP
CTOII roput
CBeTOBOI MHIMKATOp
ITYCK "mwuraer" Bo
BpPEMsSI TOPMOXKEHHS

® I
cTon

Brix. yactora

Brix. yactoTa

Brix. yactoTa
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5. MPOCTOE BBEOEHWE [JAHHbIX C MOMOLLbIO MYNbTA YNPABNEHUA
5.1. ONUCAHUME NYNbTA YNPABIEHUA

CBeTOBBIE HHIUKATOPbI NTUCTAHIMOHHOIO PCEKHMMA

4 3aropaloTcss IpU  BHIOOpE peXuMma YIpaBleHHS OT
v KIemMM yrpasienus uwin I1JIC.

| [ VIIP: 3aropaercs npu mnomade komanasl BPAIE-
/ N HUME or xnemMm ynpaiaenus win [UJIC.

: PETI: 3aropaercsi Tpu BBHIOOPE OMOPHOW YaCTOTHI

ANCTAHUNOHHO ¢ xiemM FV u FI umu or IUIC.
YNP o o PElr

rotoe. » K
[ ) [ I

Jducnieii BbICBEUMBAET YCTAaHABIMBAEMBbIE BEIHMYUHBI
i Kaxnoi w3 gynkuuid win BenwmunHel YACTOTDI,

TOKA Ha BBIXOAE H T. 1.
OnopH. YactoTa :

KHonka BBoOJA.
BricBeunBaeT ycTaHOBIIEHHOE 3Hau€HHE KaXKIIOW BeJH-

YHUHBI. HpI/I IOBTOPHOM HaXaTHKW YyCTaHABJIMBACMOC
3HA4YCHUEC 3aIllOMHUHACTCA.

KHonkHN M3MeHeHHS BeJMYNH.
W3MeHsIOT 3Ha4YeHHs BBOJAMMBIX BEJIWYMH WM HOMeEpa
KOHCTaHT.

A : KHomka yBenmuueHHs

v : KHomka ymeHbIIeHUs
KHonkn koMaH[ ynpaBJeHMS.
- PEXUM Beod || L MIP
VYrpaBiaioT npeoOpa3oBaTeieM.
MECTH CTOII/CBPOC - xpacHBIf CBETOAMON 3aropaercs npu
et A Bk Haxxatun kHomku CTOII, a Ttakke 5Ta KHONKa BBI-
» OVCTAHU v -1
“. - mnonager ¢yHkuumoo COpoc 3amMUTHI DU  HEUCIPABHO-

|— CTHU.
® nvex LY 11— nvex
CBPOC e LIDASI\N
EI-7011 A KpacHblif cBeTOBOW WHAMKATOp 3aropaercs IMpH Haxa-
\ ) tum xuomnku ITYCK.

KHonka BbLIOOpa peknMa
MECTHBIN/JUCTAHIIMOHHBIN.

B
Knonka PEJKUM.
BeiOop pexxuma 0TOOpaXKeHUsL.

HaunmenoBanue mna- Omucague Veran. / CuuThiB.

pamerpa IIpU BPALICHUU
OnopH. yacTora YcTaHOBKA / KOHTPOJIh OIMOPHON YacTOTHI BO3MOXHO
Boixoan. yacrtora | KoHTpoib BBIXOIHOH YacTOTHI BO3MOXKHO
BrixomHol TOK KOHTpONb BBIXOJHOTO TOKA BO3MOXKHO
Boixoau. MouHocTh | KOHTponb BBIXOAHOW MOLIHOCTH BO3MOXKHO
Hanp. Bpamenust Bri0op nampaenenus Bpamenus BITEPE]] / OBPATHO BO3MOXHO
Pe:kum MmonuTopa | Beibop moHmTOpa BO3MOXKHO
Bpems pasrona Bpemst pasrona BO3MOYXKHO
Bpems Topmoskenusi | Bpems TopMmokeHus BO3MOXKHO
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[Iponomxenue TaOIHUIIBL.

Hanpsixenue HEBO3MOKHO
Pabouee HampspKeHHE IBUTATENS
JBHT.
Brioop U/ F Bei6op cootHomennst HAIIPSIDKEHUE / YACTOTA HEBO3MOKHO
Ycunenue . HEBO3MOXXHO
KoadduiueHT onopHON YacTOTHI
YaCTOTHI
CMmernenue . HEBO3MOXKHO
CMerieHle OIMOPHOM YaCTOTHI
YaCTOTHI
Hom. Tok 3/aBur. | HoMuHambHBIN TOK IBUTATEINS HEBO3MOYKHO
Pexkum I per. | Boibop pexnma ynpaBieHus 0OpaTHOH CBSI3bIO HEBO3MOXKHO
Pexkum 3/coepesk. | Boibop dyHkumm sHeprocoepexeHus HEBO3MO)KHO
Peucum pacorer PesxuM YTeHMs M 3alUCH KOHCTaHT HEBOSMOKHO
[PRGM:CD-002]

N3ameHeHne COCTOSHWUWA CBETOBbLIX WHAMKATOPOB
"NycK" wnn “CTON"

|

.

|
BuixopHaa vactoTa - : \

- ! BPAUIEHME | !

[SToM Joomos (ST Jocanon
: '
:

YcTaHOBKA 4acToThl I :
! ! : |
e | @ O ® [O]

cTon N
MHAKKATOD . O )

O:- roput @ - HE ropuT - MUTAET

Pt

5.2. ®YHKUUX KNABULIK PEXUM

Ucnonp3oBanne knaBumu PEXXMM nynera ynpaBiaeHuss [JaeT BO3MOXKHOCTh
MPOCTOTO ympaBiieHHs TpeoOpa3zoBareneM. Kaxaplii pa3 npu HaKATHH KJIABUIIN
PEXXUM Ha nynpTe ympaBieHUS MOXET ObITh BbIOpaH 000l mapamerp. Hipke, B
Tabiuue 9 npuBeleHa KapTa, OIMUCHIBAIOLIAs MOCIEA0BATEIbHOCTD JEHCTBUH.
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[TocnenoBaTenbHOCTD NEUCTBHIA Tabnuna 8.
HaunmenoBanue mna- Onucanue Haxatue 3HaueHue napamerpa 3ameuyaHus
pamerpa KHOIIKH
Hanpsxenne
IMoJaHO
U U
OmnopHas YcraHoBKka, KOHTPOJIb 0.0
4acrora OIIOPHOM 9aCTOTHI
U U PEXKUM
BrixonH. Kontpons 0.0
Jacrora BBIXOJTHOM YacCTOTHI
U U PEXKUM
BrixoaHoit Kontpons 0.0
TOK BBIXOJTHOT'O TOKa
U U PEXVM
BrixonH. Kontpons 0.0
MOIIIHOCTh BBIXOJHOM MOIIIHOCTHU
U U PEXVM
Harp. Br16op HampaBieHus Bparie- FWD
BpAILCHUSA nus BIIEPEJT / HA3BA] L
U U PEXUM
Pexum Bribop MonuTopa uU-01
MOHHTOpA
U U PEXKUM
Bpems pasronal Bpems pasrona 10.0
U U PEXKUM
Bpems Bpemst TopMoxkeHHS 10.0
TOPMOXCHUA )
U U PEXKUM
Hanpsoxenue HoMunansHOe HanpsiKeHue
380.0
JIBUT. JIBUTATENA _
U U PEXVM
Bri6op Br160p cooTHOMmIEHUS 0
U/F HalpsHKEHHE/ 9acToTa ;
U U PEXKUM
VYcunenune Hocturnyrasi onopHas 100 JLOCTYITHEI
HaCTOThI gyacroTra
U U PEXKUM
Cwmerienue CwmeteHne OmopHOU 0 TOJIEKO
HaCTOThI 4acCcTOThI \
U U PEXKIM B PeXKHUME
Hom. Tok HoMmuHanbHBINA TOK ABUTATEIS 14.0
5/1BHI. { i
U U PEAIM OCTaHOBa
Pexum Be16op pexuma ympaBieHHS 0
HWT-per. C 0OpATHOM CBS3BIO ;
U U PEXKUM
Pexum Beibop ¢dyHKIMN 0
3/cOepex. 9HEprocOepeKeHUs \
U U PEXKUM
Pexxum Pexxum uTeHus u 3anucu
BJICHUA CD '002
YHpasJie KOHCTaHT .
PRGM:CD-002]
PEXVM




6.

6.1. BBEQEHUE KOHCTAHT U UX WHWLMANU3ALUA

PYKOBOACTBO MO SKCMINYATALUMN (Bepcus 2.3) El-7011

OCOBEHHOCTU NPOrPAMMUPOBAHUA PEXXUMOB PABOTbI

NMPEOBPA3OBATEINA

(1) KoHcTtaHTa Bbi6op/UHuumnannsauma (CD-001)

Crnenyromas Tabauna NosICHSIET, KaKUe JaHHbIE MOTYT ObITh BBEJICHBI UJIU CUMTA-
HBbI 1pu BbIOOpe KoHCTaHThl CD-001.

3HayeHune
CD-001

Koncranra, kotopas
MOET OBITH BBEIACHA

Koncranra, koTopas MOXeT
OBITH CYMTAHA

[Ipumeuanue

0

CD-001

ot CD-001 no CD-108

1

ot CD-00110 CD-034

ot CD-001 no CD-108

3aBOICKOE 3HAUYEHUE

2

ot CD-00110 CD-049

or CD-001 no CD-108

3

or CD-001 no CD-108

or CD-001 no CD-108

10

Nuannmanusyercs 2-X NIpOBOJHOE YIIPABIEHUE

PexomenyeMoe 3HaueHHe

11

Nuannmanusyercs 3-X NIpOBOJHOE YIIPABIEHUE

PexomenyeMoe 3HaueHHe

6.2. BBEAEHWUE COOTHOLUEHUA HANPAXEHUE/MACTOTA

CootHomenue U/f Moxer ObITh BBEAEHO ¢ MOMOIIBI0 KOHCTaHTHI (CD-010)

YcraBkoit ot 0 10 E MoeT ObITh BBIOpAaHO OJTHO U3 MPETyCTaHOB-
JeHHbIX cooTHomeHun U/f.

VYcraBkoii F Beioupaercst cootnomenue U/f, mapameTpsl KOTOPOTO
BBOJISITCS MTOJIb30BATEIIEM.

(1) NpepyctaHoBneHHble cooTHoweHuA U/F.

W3yunre rpaduku UIsl pa3uYHbIX CIy4aeB U MpPUMEYaHus, OTMe-

YeHHBIE *.
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IIpenycranoBiiennbie cootHomenus U/f (CD-010 or 0 mo E)

Ne Konc- 1| N Komnc- *1
Hpu- | Crennpuxanuu Té}ll)T_a U/t Ipu- | Cneuuduxanuu Té}ll)T_a U/if
me. 010 | CoOTHOWeHHe | Meu. ol0 | coorHomene

*1,*7 8

4 50T 0 *2 | 50 I

60 I'n 1
HachI- F *1,%7 A
*4 60T Hette ) 60T
L1 50 I'p it
HACBI- 2 ) B
LIEHHE
Kpyrsa- | 4
WA MO-
x5 50T meut 1 ‘6 oT 5
1 Kpyrs- | 5 I
WA MO-
MEHT 2
prT;[- 38(;J B
muii Mo-| 6
" 60T MEHT 3 . ‘6 - .
5 0 o KPYTﬂ- 70 10
muii Mmo-| 7 0| |
MeHT 4 . D ST
Mpumeyanus:

*1  TMpwH1MaiiTe BO BHUMaHWe Bbllle NpuBEaEHHbIE rpacmku kak ycrnosue ans Bbibopa cooTHoweHnin UMf. OHn SOmKHbI COOT-
BETCTBOBATb HAMPSXKEHWIO M YaCTOTHbIM XapaKTEpUCTUKaM 3neKTpoABUraTens, MakCUManbHOM CKOpOCTW BpALLEHMS 3nek-
TpoABuraTens.

*2  OnekTpofBuraten C BbICOKMM MYCKOBbIM KPYTALLMM MOMEHTOM. [MpuUMeHsnTe Takue SneKTpoaBuraten Tonbko Ans
onmcaHHbIx ycnosuit. OBbI4HO X BbIGOp He pekomeHayetcs!

*4  XapakTepucTuku Ans anekTponpueoga OCHOBHOO MPUMEHEHMS.

*5 XapakTepucTuku Ans anekTponpueoga C M3MEHAIWMMCS KPYTALLMM MOMEHTOM.

*6  BbICOKOCKOPOCTHOE MpUMEHEHNE.

*T  OneKTpoABWraTeNn C HWU3KAM MYCKOBBbIM KPYTALYAM MOMEHTOM.
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CooTtHoweHue U/f, yctaHaBnMBaemoe nosnb3oBaTesiemM.

YcranaBnuBaiite Hy>)kHO€ 3HaueHue cooTHoweHus: U/f, B ciydae ucnoJib30BaHus 3JieK-
TPOJIBUraTElIs CIIEUATbHOTO HA3HAYEHHUSI, HAIPUMED, BHICOKOCKOPOCTHOTO MM, KOTJa
TpeOyercs crelalibHas peryJiupoBKa KpyTsIIero MOMEHTa 000pyJ0OBaHMUs:

coo3 |~~~ T

CD016[ -~~~

D018 |-~

* ‘ ! f, Tu
CD-017CD_015CD-014 CD-012

Yo6emurech, uto KOHCTaHTBI OT CD-012 1o CD-018 ymoBIeTBOPSIOT CIEAYIONUM YCIIO-
BUSIM:

CD-017<CD-15<CD-014<CD-012

Homep KoH- EanHuua [nana3soH 3aBojckas
HaumeHoBaHue

CTaHTbI YCTaBKN YCTaBKN yCTaBKa

CD-012 MakcumanbHas BbIxogHas YacToTta 0,11y 50,0 - 400,0 'y 50,0 'y

CD-013 MakcumarnbHoe HanpsikeHue 0,1B 0,1-510,0B 380,0 B
YactoTa, COOTBETCTBYKLLAA MaKCu-

CD-014 ManbHOMY  BbIXOAHOMY HaMpsKEeHUo 0,11y 0,2-400,0 Iy 50,0 'y
(basoBas YyacToTa)

CD-015 CpefHsis BbIxofgHas YacToTa 01Ty 0,1-399,9 Ty 3,00y

CD-016 Hanpn»EeHme, _ cooTeercTBylowiee 018 0.1-51008 3008
cpeaHeil BbIXOHO YacToTe

CD-017 MwHMMarnbHas BbIXo4Has YactoTa 0,11y 0,1-10,0 Ty 1,5y

CD-018 Hanpﬂ»(eHlAe, COOTBETCTBYlOLEE M- 018 0.1-10008 20,0 B
HUMaIbHOM BbIXOHOM YacToTe

C pocrom HanpspkeHus B cooTHomeHuu U/f pactet KpyTAUuii MOMEHT, OJHAKO Ype3-
MEpPHBIN €ro poCT MOXET MPUBECTHU K CIIEAYIOIIEMY:
® [IpeobOpazoBaTenb BBIUIET U3 CTPOS M3-3a IEPEBO3OYKICHUS IICK-
TPOJIBUTATES.
® DJeKTpOJBUTaTeNb MEpPerpeeTcs Uiu MOSIBUTCS 4pe3MepHas BUO-
parusi.
YBenuurBaiTe HapsHKEHUE MTOCTENEHHO, KOHTPOJIUPYSI TOK 3JIEKTPOABUTATES.

38




PYKOBOACTBO MO SKCMINYATALUMN (Bepcus 2.3) El-7011

6.3. BbIEOP YCIIOBUA PABOThI

(1) 3anpeT obpaTHOoro BpaweHusa (CD-006)
"OOpaTHOE BpallleHHE HEBO3MOXHO'" - BBEJICHUE 3TOTO 3HAYCHUS
HC IIO3BOJIACT IMOJAATh KOMaHAy Ha O6paTHO€ BpalI€CHUC KaK OT
KJIIEMM YIpPaBJIEHUSA, TaK M OT IyJbTa YIpaBJICHUS. YCTaBKa IO
3TOU KOHCTAHTE HCIIOJIB3YCTCA B CliydasaX, KOTrJa KOMaHJa Ha 00-
PaTHOC BpalliICHUC MOXKET CO34aTh JOIIOJTHUTCIIbHBIC HpO6J'IeMBI.

YcraBka Onucanue
0 OO6paTHOE BpallleHHE BO3MOKHO
1 OO6paTHO€ BpaleHle HEBO3MOKHO

(2) MHorocTyneH4aTbI BbIOOpP CKOPOCTHU
Hcnonb3ys 1Be BXOAHBIE KIEMMbI yIpaBieHHs, HanpuMep S5 u S6, MOKHO
CTYIIEHYATO 3a7aBaTh CKOPOCTh, MAKCUMAJIBHO — YEThIPE 3HAUCHHUS.

V3MeHeHre CKOPOCTH 10 YETHIPEM CTYIICHSIM:

CD-002 =1 (Bb1OOD pexuma paboThI)

CD-025=15,0Tt

CD-026 =25,0 I'n

CD-027=30,0 I'n

CD-028 =40,0 I'r

CD-038 = 9 (MHuorodyHKIIMOHaTBHAS BXOIHASI KJIEMMa yIIpaBJie-
Hus S5 — «PerynupoBka ckopocTu 1»)

CD-039 = 10 (MHuoro¢dyHKIIMOHaNbHAs BXO/IHAsl KJIeMMa yIpaB-

nenus S6 — «PerynupoBKa CKOPOCTH 2))

BpalweHue
BNEPEAN/OCTAHOB — r N
o> o———0S1
[
BpaweHne T
OBPATHOE/OCTAHOB = e - ~
— o o———0S2
BHewHsnAs : !
HeUcnpaBHOCTb — | ;
e 55—+ o83
o
!
3(; ﬁ;ﬁi i ' | MHorotyHKUnoHanbHble
o O N o) S4 BXO/IHbIe
Il | KeMMbI
Perynuposxa ] I'
cKopoctn “1" T '
0 Oo——T—0S5
!
Perynupoexa !
ngn ——— 1
CKopocTh 0 o : T ') Se/
]
by
|
v 1olsc
1

)
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F(ru)
(CD-028)
400 ry
OnopHas (CD-027)
yacToTa (CD-026) 30,0 ru
250 Iy
(CD-025)
15,0 Iy
Bpauwenne BMNEPEVOCTAHOB : BKN. ‘ ‘
(OBPATHOE/OCTAHOB) -——-l 1 | 1 l
3aMKHyTO 33MK"Y'§'°
' PazomKHyTO » PasomkHyTo
Knemma 5 : ,
3amkHyTO
Pa3oMkHyTO
Knemma 6

(3) PaboTa B LLaroBom pexume.

[IpousBeauTe BbIOOP BKIIOUEHHUS IIArOBOIO PEKKUMA C IOMOIIBIO
MHOTO(YHKIIMOHAJIBHBIX BXOJIHBIX KiIeMM (0T S2 5o S6). 3arem
BBenute komanny BpaueHue BIIEPEJ] (OBPATHOE). Yacrora
1aroBoro pexxuma 3anaercss B korcrante CD-029. Korna ycra-
HOBJICHBl PEKHUMbl MHOTOCTYINEHYATOTO PETYIUPOBAHUSI CKOPO-
CTU | miM 2 OTHOBPEMEHHO C IIArOBBIM PEXMMOM, IIArOBBIN pe-
UM UMEET MPUOPUTET.

HanmeHoBaHue Homep KOHCTaHTb! YcTaBka

YacroTa, cooTBeTCTBYIOL AN

CD-029 (3aBopckas ycraska 6 'y)
LUAroBOMY PEXMMY

YcraHaenueaetcs Ha "11" ("Bbl-
CD-035, CD-036, CD-037, CD-038, CD-039 | 60p YacToTbl LIAroBoro pexuma)
ANs BCEX KOHCTaHT

BbI6op MHOroyHKLMOHANBHbIX
BXOHbIX Kriemm (0T S2 go S6)
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(4) Hactponka curHana yctaHOBKMU 4acToOThbl.
Korga HyxHas onopHas 4acToTa yCTaHABIMBAETCS IPHU MOCPEA-
CTBE KJIeMM aHajioroBbiX BxoJ0B FV u FI, moxer ObITh ycTaHOB-
JIEHO COOTHOIIEHHE MEX]y HaIpsHKEHHMEM/TOKOM Ha aHalloro-
BOM BXOJI€ U OIIOPHOM 4aCTOTOM.

OnopHaa 4acTora

f, (Tw)

Max. onopHasn

yactota x  SHaueHue

100

Max. onopHas
yactota X cmelneHue

100

B ckoBKax roxasadbl smavewus O
TokoB, npu esiope onopHoro (4mA) (20mA)
TOKOBOFO CUFHaNa

(a) YecuneHue onopHou yactoTbl (CD-046)
OmnopHast yacToTa MpH aHAJIOTOBOM BEIMYMHE CHTHANA HAa BXOJE
nopsiika 10 B (20 MA) mokeT ObITh yCTaHOBJIEHA B IMPOLIEHTAX.
(CD-012 MakcumanbHas yactota Ha Bbixoze: 100%).
3aBojackas ycraBka: 100%.

(b) CmeweHne onopHomn yacTtoThbl (CD-047)
OnopHas yacToTa IpH aHAJIOTOBOW BEJIMYMHE CUTHajla Ha BXOJE
0B (4 MA) Moxer ObITh ycTaHoBJeHa B mpoieHTax. (CD-012
MakcumanbHas yactota Ha Beixoje: 100%).
3aBojckas ycraBka: 0%.

[Ipumep ycTaBKu:
e Jlust paboThl mpeoOpazoBaTens ¢ onmopHoi yactoToit ot 0% mo

100% npu BxoaHOM aHanoroBoMm cursazue ot 0 1o 5 B.

Max. BeixogHas
yactota (100%)

0% ' —» U (B)

VYceunenune: Koucraurta CD-046 = 200
Cwmemenne: Koncrauta CD-047 =0
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e Jlns pabotsl mpeoOpa3zoBaTesisi ¢ OMOpHOU "acToTor oT 50%
1o 100% mpu ananoroBom curaaiie Ha Bxoze ot 0 go 10 B.
%

Max. BeixopHan

HaCToT4d 100

50

VYceunenue: Koucrauta CD-046 = 100
Cwmemenne: Koucrauta CD-047 = 50

(5) PerynupoBaHue BepxXHero U HWXKHero npeaenoB BbIXOAHOW YacTOThbI.

s | BepxHuwii npepen
BbIXOAHOWM 4acTOTbI
(CD-030)

Pabouan
BbIXOoAHasA 4YacTtoTa

HwxHuit npepen |
< BbIxogHOM YacToTbl (CD-031)

3HauveHusl CUrHanos YCTaHOBKK 4acTOThb!

(a) BepxHun npeaen BbixoaHon YyactoTbl (CD-030)
Bepxuuii npenen BbIXOJHOM 4aCTOTHI YCTAHABIIMBAECTCS B IPOILIECH-
tax. (CD-012 MaxkcumanbHas yactota Ha Beixone: 100%).
3aBojackas ycraBka: 100%.

(b) HxHMKM npeaen BbixoaHou YactoTbl (CD-031)
HwxHuii npenen BBIXOJHOW YacTOTHI YCTAHABIMBAETCA B MPO-
nenrtax. (CD-012 Maxkcumanbhas yactota Ha Beixoze: 100%).
[Ipu pabGote ¢ BXOJHBIM CUTHAJIOM OIOPHOM YacTOTHI HOPSAIKa
HYJISl BBIXOJHAs YacTOTa CTPEMUTCS K HIbKHeMy npezeny. Oana-
KO, IIPHU JIOCTM>KEHUM HUKHErO Ipenena, JajlbHenlee yMeHblle-
HUE DPETyJIUPYIOIIEro CUrHajga HM)K€ MHUHHUMAJIbHOM BBIXOIHOMN
gactoTsl (CD-017) He apdexrusHO.
3aBojackas ycraBka: 0%.
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(6) Ucnonb3oBaHue AByXx nepuonoB Pa3roH/TopmoxeHue

Bpems pasroua 1 Bpems TopmoXeHns 1
(CD-019) (CD-020) Bpemsa TOpMOMEHUA 2*
BbixonHas
qac'ro‘:"a . Bpggﬁozpf:arona 2 / (CD-022)
: (¢D-021) ; Bpems TopmoxeHua 1*
(CD-020)
1 i
; | ! /
i . i
t t ! .
! | i | | B o
| | | ‘ | pems
! I | I I
| I | | |
| I | | I
I
BKN. BbIKN. BKN. |
Komanpa spawenune BMEPER I
( OBPATHOE epameHue) ;
| I
| |
| |
BKJ.
Bbibop Bpemenu
PA3IOH / TOPMOXEHWE

(Knemmb! ot S2 ... §6)

* I1pu BeIOOpE TOpMOKEHHUs 10 ocTaHoBa (CD-004 = 0)

[Ipu BBIOOpPE ympaBieHUS OT BXOJ0B MHOTO(YHKIIMOHAIBHBIX KOHTAKTOB
(koucranter CD-035, CD-036, CD-037, CD-038 wim CD-039) npunuma-
10T 3HaueHue "12" ("BpiOop BpeMenu pasrona/ropmosxenus’). Bpems paz-
TOHA/TOPMOKCHHUSI BBIOMPACTCS  BKIIFOYCHHEM/BBIKIIIOUCHHEM DPEXKHMa
BPEMEHH pa3roHa/TopMokenus (kinemmbl S2, S3, S4, S5, S6).

"BBIKJL.": CD-019 (Bpewms pasrona 1), CD-020 (Bpems Topmoskenus 1)
"BKJL.": CD-021 (Bpewms pasrona 2), CD-022 (Bpemst TopmosxeHus 2)

Homep HanMeHoBaH/E EanHuua [lnana3soH 3aBopckas
KOHCTaHTb! YCTaBKM YCTaBKM yCTaBka
CD-019 Bpems pasroHa 1 0,1¢c(1canga 1000 ¢ u Bblwe) ot 0,0 0o 3600 ¢ 10,0 ¢
CD-020 Bpems TopMoxeHus 1 0,1¢c(1canga 1000 ¢ u Bblwe) ot 0,0 0o 3600 ¢ 10,0 ¢
CD-021 Bpems pasroHa 2 0,1¢c(1canga 1000 ¢ u Bblwe) ot 0,0 0o 3600 ¢ 10,0 ¢
CD-022 Bpemsi TopMOXeHNs 2 0,1¢c(1cans 1000 c v Bblwe) ot 0,0 go 3600 ¢ 10,0 ¢

® Bpewms pasrona

YcranaBnuBaiite He0OX0IMMOE BpeMsI U3MEHEHUS BBIXOJIHOM yac-

TOoTEI OT 0% K 100%.

® BpeMms TopMOXKeHUs

YcranaBnuBaiite He0OX0IMMOE BpeMsI U3MEHEHUS BBIXOJIHOM yac-

ToTel 0T 100% & 0%.
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(7) Ilpono.rxenne ynpapJjieHUs 1OCJe MPONAXAHUS IJTEKTPONUTAHMUS

(CD-051)
YcTaBka Onucanue
0 He npenycmoTpeHO (3aBofcKas yCTaBka)
1 lMpooomKeHe ynpaBneHnsl B TEYEHUE BPEMEHH, YCTaHOB-
neHHoro kKoHcTaHTon CD-055
i MMpooomKeHWe ynpaBneHusi B TeYEHNe HEKOTOPOro Bpeme-
HW. BHEeLHWe HencnpaBHOCTY OTCYTCTBYHOT.

* [lognepxuBaeT KOMaHAy YIpaBJICHUs AJIs IPOJIOKEHUS pabOThI MTOCIIE BOC-
CTAaHOBJICHUS DJIEKTPOIMTAHUS II0CIE €ro KPaTKOBPEMEHHOI'O COOsl.

**]Ipu BpIOOpPE YCTaBKU MMOBTOPHOE BKIIIOYEHHE BO3MOKHO, €CIIM HaNpsyKEHUE
MCTOYHMKA MUTAHUS JOCTUIJIO HOMUHAJIBHOIO 3HAYEHHS] U HET CUTHAJIa He-
HCIPABHOCTH.

(8) XapakTepucTuku njaBuoro pasrosa (CD-023)
Bo u30exanue ppIBKOB BO BpeMs ITyCKa/OCTaHOBA, pa3roHa, TOPMOKEHUS
QJICKTPOABUIATCIIA, YKa3aHHBIC INPOUCCChI JOJIKHBI MMOAYUHATHECA HCKOTO-
PBIM 3aKOHOMCPHOCTAM, BBI6I/IpaCMI)IM COOTBCTCTBYIOIIMMHU 3HAYCHUSIMU
YCTaBKH B BUJIE S - KPUBBIX.

YcraBku XapaKTepucTyeckoe Bpemsi S - KpUBOWA
0 S - KpuBas He nMpedyCMOTPeHa
1 0,2 ¢ (3aBofcKas ycTaBka)
2 05¢c
3 1,0c

IIpumeuanue: XapaxkTepucTUYECKOE BpeMs S - KPUBOH - 3TO BpeMsi U3MEHEHUS CKO-
poctu pazroHa/TopmosxkeHust ot 0 10 TpedyemMoil BeTMYUHbBI, OIIPEACIIIEMON 3aJaHUEM
BPEMEHH Pa3rOHA/TOPMOKECHHS.

OnopHaﬂ yacToTa

BbixoagHaa vactota

BbixogHasi yacTota Bpems

ix

|
[ -

| XapakTepucTuueckoe |
Bpemsi S - KpuBOW
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Ha BpemeHHBIX Tuarpammax, MpuBEICHHbBIX HUXKE, TIOKa3aH PEKUM KOMMYTa-
uuu BpaiieHne BIIEPE/I/OBPATHOE npu TopMokeHuU B PSIMOM U 00-
pPaTHOM BPALIEHUHU 10 IOJHOTO OCTaHOBA.

Komanpa
spauienne BMNEPEQ —l I

i TopmoxeHue
\\

KomaHpa
OBPATHOE spaujeHue

TOpMO)KeHVIe BBepgeHUeM
NOCTOAHHOIO TOKa
BpeMﬂ no NONHOroO OCTaHOBa
(CD-085)

Pa3roH
s

'

'

|

'
=

BbixogHas uacrtorta

Min. BbIIXOD,HaFI yacTtoTa
(CD-017)
ObnacTek paboThl S - XapaKTepuCTHUK
Tal

4

. .

(9) KoHTpoJIb KPYTAILIEI0 MOMEHTA.

Ecnu k snexTpoJBurarento MpujiokeHa ype3MepHasl Harpyska, pocT Bbl-
XOJTHOTO TOKa MOJKET OBITh OTCJEKEH INPU HCIOJIb30BAaHUU CUTHAJIOB C
kieMM MA, MB u M1 BbIX0/10B MHOTO(DYHKIIMOHAJIBHBIX KOHTAKTOB.

Jlyig oTcneXxuBaHUS BBIXOJHOTO CHUTHajla MEpPerpy3ku Mo KpyTAiemMy Mo-
MEHTY YCTAHOBHUTE BBIXOJHBIE KJIEMMbl MHOIO(QYHKLIHOHAIbHBIX KOHTaK-
TOB, BBeAs KOHCTaHTHI CD-040 ninu CD-041 ("Unaukanus neperpy3ku 1o
KkpyTsauemy mMomeHTy") (YcraBka: "6" - HOpManbHO Pa3OMKHYTBHI KOH-
TakT Wik "7" - HOpMaIbHO 3aMKHYTBIM KOHTAKT).

Tok
aneKTpoasvrarensa

(CD-075)

Bpems

Curdan "MHAMKaUMA neperpysku E BKJ1L.
no KpyTralwemy MOMEHTY" i
CurHan ¢ BbIXOAa KIeMMbi
MA, MB, M1 mHoroyHKuu- {CD-076) ———-L——-’—-(CD-O‘IG)
OHanNbHbIX KOHTAKTOB

: BKJI.

* TOKOBBIM TUCTEPE3NC BO BPEMS MHIUKAITUHU TIEPETPY3KH 110 KPYTAIIEMY
MOMEHTY COCTaBJISIET nopsiaka 5% OT ypoBHS MOTPEOIIEMOro ToKa Ipe-
obOpazoBarens.

45



PYKOBOACTBO MO SKCMINYATALUMN (Bepcus 2.3) El-7011

(a) Bp10op pyHKUMH MHIMKALUH NePErpy3Ku M0 KPyTALEMY MOMEH-
Ty (CD-074).

YcraBka Onucanue
0 Wuukanus HeBO3MOXHa (3aBOJICKasi YCTaBKa)
1 WNHpukanus Bo BpeMsl BpalleHUs ¢ OCTOSIHHOM

CKOPOCTBIO W YIPABJICHUE MPOJIOJIKACTCS TI0-
CJIC HHANKAIIUN

2 WNHpukanus BO BpeMs BPAILLEHUs U YIIPABICHUE
ITPOIOJKAETCS T0CIIE MHAUKALMY
3 WNHpukanus Bo BpeMsl BpalleHUs ¢ OCTOSIHHOM

CKOPOCTBIO M BBIXOJI IpeoOpa3zoBaTens OTKIIIO-
4acTCs BO BPpEMA MHAWKAILIUN

4 Nupukanus Bo BpeMsi BpallleHUs] U BBIXOJI IIpe-
oOpa3oBaTelsi OTKJIIOUAeTCsl BO BpeMsl MHAMKa-
R050%0

1. g vHOUMKauU Neperpy3ky 1o KpyTAIIeMy MOMEHTY BO BpeMs pas3-
rOHA UM TOPMOKEeHHUsI, ycTaBka "2" miu "4".

2. Jlig npooIKEeHUs yIIpaBieHUsl IOCe UHINKALIUY [TEPErpy3KH MO
KpyTALIeMY MOMEHTY, yctaBka "1" wiu "2". Bo Bpemst uHIuKauuu
ropuT ¥ Muraer Ha auciviee "o L 3"

3. s mpenoTBpamieHus MOJIOMOK MmpeoOpa3oBaress, Korjaa WHIUIIH-
pyeTcs meperpyska 1o KpyTrsauemMy MOMEHTY, BblOupaiite ycraBky "3"
win "4". Ilpu sTom nocrosiHHO BeicBeunBaercs "o L 3" Ha nucnuiee.

(b) YpoBeHb HHANKALMY NEPErpPy3KH M0 KPYTALIEMY MOMEHTY
(CD-075)
YcranaBnuBaeTcs ypoBeHb TOKA MHAUKALIMY MEPETPY3KHU 1O KpyTslie-
My MOMEHTY B %.
(Homunanwsnbit TOK mpeodpazosatens: 100%)
3aBojckas ycraBka: 160%.

(c) Bpemsi uHAMKANMH Neperpy3Ku no kpyraimemy momenty (CD-076)
Ecnu Bpems, B TeueHHE KOTOPOIO TOK 3JIEKTPOJBUTraTelNs OOJIbIlIe 3HaA-
yeHust KoHCTaHTbl CD-075 ("ypoBeHb MHIMKALMU NEPETPY3KH 1O Kpy-
TALIEMY MOMEHTY'"), MIPEeBBIILIAET YCTaHOBIEHHOE 3HaueHue - CD-076, -
cpabarbiBaeT (YHKLIMSI UHIUMKALWU NEPErpy3KH MO KPYTSIIEeMy MOMEH-
Ty.
3aBoxackas ycraka 0,1 c.
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(10) ®ynkuus onpeneenus 4yacrorsl (CD-073).
Oynkius onpeaenenus yactotel (CD-073) meiicTByer, Koraa yc-
taBka KoHCTaHTHI CD-040 wim CD-041 Be1OOpa BpIX0/1a MHOTO-
(GYHKIMOHAIBHBIX KOHTAKTOB MpUHKUMaeT 3HayeHue "4" wim "5"
("Onpenenenne yactothl"). OyHKIKA pabOTaeT, KOrJa BbIXOIHAS
4acTOTa BbIILIE WM HIKE "YPOBHSI OIpe/ieieH s 4acTOThl" (KOH-
cranta CD-073).

a) Onpenenenue 4yacToThl 1 (BbIX0HAs yacToTa < "YpOBHS onpe-
p p p
JeJIeHHsl YacTOThI'")
(YcraBka CD-040 nmn CD-041 na "4")

VpoaeHb onpegeneHa 4acToThl, Fu
(CD-073)

BbixopHas 4yacrtoTa

Curuan onpepenexns BKIL
yacToThl

BKIL.

(b) Onpenesienue yactorsl 2 (Brixognas yacrora > "YpoBHs onpe-
JeJIeHHsl YaCTOThI'")
(YcraBka CD-040 nmu CD-041 Ha "5")

YpoeeHb onpepeneHus YacTothl, My — f- - ___] --.1 Bonyck
(CD-073) 2 Tu

BbIxogHas 4acrora

BKA.

Cwrsaan onpepeneHus
YacToThl

(11) YacroTtbl nepeckoka (3anpera) (ot CD-058 1o CD-060)

Ora (yHKUMS T03BOJISET 3aPETUTh WIN "MePEeCKOUUTh" KPUTH-
YECKUE YaCTOThI TAKUM 00pa3oM, YTOOBI 00€CTIeunTh paboTy Me-
XaHu3Ma 0e3 pe30HaHca, BO3MOYKHOTO B CHCTEMaxX JIEKTPOTPH-
BoAa. DYHKIIHS HCIIOJIB3YETCS TAKKE IS OTIpeiesieHus1 Hepabo-
Yyero auamna3oHa 9actoT. YcraHoBka yacToTsl 0,0 I'tr HeBo3MOKHA
U1 9TOU PyHKIUU.

47



PYKOBOACTBO MO SKCMINYATALUMN (Bepcus 2.3) El-7011

YcTaHOBHUTE YacTOTY Mepeckoka 1 uiam 2, Kak Moka3aHo Ha rpaduke:
CD-058<CD-059-CD-060

Ecnu 51tu ycnoBus He coOuIO/IeHbl, Ha JUCILICE MaHEIU YIpPaBJICHUS BBICBE-
yuBaetcs "OPE6".

BbixogHas uacTtoTa
(CD-059)

(CD-058) by (CD-060)

[} (CD-060)

OnopHaa Yyacrtota

(12) ABTOMaTHYeCKHil IOBTOPHBIH MYCK Mocje cOpoca 3alMThI (pecTapT)
(CD-056)

[To3BomsieT MOBTOPHO ITYyCTHUTH NMPHUBOJ MOcie cOpoca 3aIIUThI, €CIIN MPOU30ILIO
ee cpabaThIBaHHE IO NMPUYMHE HEWCIIPABHOCTH AJIEKTpOABHraTelsi. Ynucio akToB ca-
MOJUArHOCTUKH U IOIIBITOK ITOBTOPHOT'O BKIIFOYCHHUA MOXKET OBLITH BBCCHO YCTaBKOfI
koHcTaHThl CD-056 no "10". IIpeoOpa3oBaTenb aBTOMATUYECKH IPOU3BEAET IYCK
JABUT'ATEIIA IIOCIIC Cpa6aTBIBaHI/I$I 3aI0UThI B CICAYIOIIUX CIIydasaX:

neperpyska asuratens mo Toky (OC)

neperpyska npeoOpazoBatesns 1o HanpsbkeHuto (OV)
Heznorpysa no Hanpsbxenuto (UV1) (mpu Bei6ope CD-051=1)
HeucnpaBHocTu ABurarens B uenu "semnn” (GF)

o0paTUMOro HapyueHus: pabodero pexuma TpaH3UuCTOPOB (IT)

ABTOMAaTHYECKUI ITOBTOPHBIM ITyCK HE NPOM3BOJIUTCA W 3HAYEHUE KOHCTAHTHI

CD-056

OOHYJISIETCSI, €CIIU:

Ecnu B Teuenne 10 MUHYT 1ociie MOBTOPHOW NMONBITKU IIyCKa HE IPOU30IIIO
Ipyroro cpaOaThIBaHUS 3aIUTHI

Korpa curnan cOpoca 3amuThl BKJIIOYEH MOCIE TOTO, KaK MHAWLIUPOBAIOCH
cooO1eHne o cpabaThIBaHUH 3aITUTHI

B cnydae BBIKITIOUEHHS] HCTOYHHUKA 3JIEKTPOINUTAHUS

(13) ABTOMaTH4YeCKHIl NMYCK JIEKTPOABHUIAaTe/]dsl NPH IOAa4Ye 3JIeKTPONUTAHHUS
H/WJIM ero npoBajiax

Jljis aBTOMaTHUYECKOIro IycKa JIEKTPOJBHUraTessi He0oOX0IMMO 3alporpaMMUpPOBATh
muctanimonnyro nogauy komana [TYCK/CTOIT (CD-002 = 1 unu 3), 2-X OpOBOJIHYIO
cxeMy mycka/octanoBa asurarens (CD-035 = 0), pexum Bo300HOBIIEHUS pabOThHI IpU
c6osix anexkrponutanus (CD-051 = 2), u NOAKIIOUNTH 3aMbIKAIOIIYIO IEPEMBIUKY MEXKIY
knemmamu SC u S1:

S1

SC
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(14) Ilyck MHEPIHOHHO BPAILIAIOIIET0CHA 3J1eKTPOABUTaATE/IS

OnekTpoaBUraTeb B MOMEHT nojaadu komauasl [IYCK moxkeT HaxoauThes B co-
CTOSTHUU BPAILIEHUsI TI0J] BO3/IEHCTBHEM BHEIIHMX CHJI (HAIPUMeEp, - BO3IYITHOTO TOTO-
Ka, BO3JICMCTBYIOIIETO Ha JIOMACTH BEHTUJISATOPA, YCTAHOBJIECHHOTO Ha Bajly 3JIEKTPOIABHU-
raTessi U T.1.) JU00 - B COCTOSIHUM MHEPIIMOHHOTO BpalIeHUs (HapuMep, Mmociie mpous3-
BEJICHHOTO OCTaHOBA WJIM MOCJIE KPATKOBPEMEHHOTO TTPOTIaAaHUS JICKTPOIUTAHHS).

A BHUMaHwMe! I1PU ITYCKE BPAILIAIOHIEI'OCA ABUI'ATEJIA BE3 CMHXPOHU-
3AIIMM EI'O CKOPOCTH C BBIXOJHOM YACTOTOM U HAIIPSDKEHUEM IIPE-
OBPA30OBATEJIAA YACTOTBI B BbBIXOJHBIX LEIIAX IIPEOBPA3OBATEJIA
[IPOTEKAET DKCTPATOK, KOTOPBIM TIPUBOJUT K CPABATBIBAHUIO
OYHKINWU 3ALUTHI OT ITEPET'PY3KHU I10 TOKY.

JIJ'I?I Oe3omacHoOn pa6OTBI U HCKIIIOYCHHUSA IKCTPATOKA B BBIXOAHBIX HEIAX l'lp606-
pa3oBaTteiist 4aCTOThI MOKHO ITPUMCHUTL OJWH U3 CII0CO00B PECIICHUA:

a) IPOM3BOJUTH IYCK BPAIIAIOIIErocs ABUTATENs ¢ MOMCKOM (IOAXBATOM) CKOpPO-
CTH, CHHXPOHU3HUPOBAB, TAKUM 00pa30M, €ro TeKYyU[YI0 CKOPOCTh C BBIXOJAHOW 4acTOTOM
1 BBIXOJHBIM HaIpsDKEHUEM IpeoOpa3oBaTelis YacTOThI;

6) nepen mnoxaayeit xomanapl IIYCK mnpousBoAuTh NPUHYAUTENbHBIH OCTAHOB
(pukcanurio) aBUrarTens, a 3aTeM — OObIUHBIH 3aIyCK.

Kaxapiif u3 cnoco0oB mycka sIBJISIETCST paBHONPABHBIM, M BBIOOp TOTO WM MHOTO
croco0a pelIeHys 3aBUCUT OT TEXHUUYECKUX BO3MOKHOCTEH 110JIb30BATEINS ¢ YIETOM JI0C-
TOMHCTB U HEIOCTATKOB Ka)JI0T0 crocooa:

(a) Ilyck Bpamawumerocsi ABUraTesisi ¢ NOMCKOM CKOPOCTH

Jlig mycka Bpalaromierocsi JBUraTelis ¢ MOUCKOM CKOPOCTH HEO0OXOIuMO BbIOpaTh
OJIMH U3 JUCKPETHBIX MHOTO(QYHKUIHOHAIbHBIX BX0J0B S1...S6 (koHcTantsl oT CD-035
no CD-039) u Ha3HAUUTh eMy HEOOXO0IUMYIO (PYHKIUIO BHIOOPOM

- yctaBk# "15" (MOMCK CKOPOCTH OT MaKCUMAJIbHOW YacCTOTHI)
W

- yctaBk# "16" (IMOMCK CKOPOCTH OT OMOPHOM YacTOTHI).

Juarpamma, nIpuBe/IeHHAs! HUXKE, OMMCBIBAET MPUMEP pabOThI MPHU M0AaYe KOMaH/IbI
IIOMCKA CKOPOCTH:

KomaHnpa

. BpajeHue — | BKIJ1L.
BMEPEQ / OBPATHOE — e -
BKJL. MunumansbHoe cuctemHoe Bpemst
Komanga nowcka CKOpoctu__r‘—F é (CD-053) * ynu Gonee
! WHpukauws cornacosaHus
MakcumanbHas BBIXOHAS YacToTa | no CKOpoCTH: BuixopHoW Tok npeobpazoartens
T — < unu = YPOBHI MOUCKA CKOPOCTH

wnu onopHasa Jyactota npu I'IOﬂa"IE;

KoMaHgb! " BPAUWEHME" (€D-052)

BbixogHasi uyactoTta

; | MOUCKa CKOPOCTH |

]
Mvmvuwam-.uoeI :
cucTemHoe | ;

.
Bpems (CD-053): Havano
1 MonUcKa

CKOpPOCTU: BobixopHo# Tok npeo6pazosarens
> AW = YPOBHIO NMOMCKA CKOPOCTH
(CD-052)
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BriGepute mociienoBaTenbHOCTh MOJAaYM KOMaHJ Tak, yToObl komanaa BPAIIE-
HUE BIIEPE]l (OBPATHOE BPALIEHMUME) 6pu1a mogana 0 THOBPEMEHHO WIIH TTOCIIE
noaaun komanael [IOMCKA CKOPOCTMUM. Eciu koMaHjga Ha BpallleHUE NPUXOIUT
paHbllle KOMaH/Ibl IOUCKA CKOPOCTH, KOMaH/1a IIOUCKA HE BBIIIOJIHAETCS.

KomManny noucka cKOpoCTH peKOMEH]IyeTCsl UCIO0JIb30BaTh, €CIU MO0 YCIOBUSIM TeX-
HOJIOTHYECKOT0 Ipoiiecca TpeOyeTcsi ObICTpoe MPOJ0IKEHUE YIPABJICHUS MHEPLHUOHHO
BpalIalOIIUMCS IEKTpoABUTaTeIeM 0e3 ero 0cTaHoBa.

IIpumeuanue. Jlomyckaercs MOCTOSIHHOE BKIIFOUEHHE KOMaH/bI ITIOUCKa CKopocTH. [Ipu
9TOM BO3MOEH IIYCK KaK BPAIAIOIIETr0Cs JBUraTes, TaK U OCTaHOBIEHHOTO. [Ipn 3TOM
IIyCK OCTAHOBJICHHOT'O JIBUTATEJIA ¢ TOUCKOM CKOPOCTH HE COOTBETCTBYET YCTaHOBJICH-
HOMY BpemeHH pazroHa CD-019 - pasron nsuraresns npou3BOAUTCS YCKOPEHHO.

(0) IlpunyauTeabHbINA 0CTAHOB (pHUKCALMS) ABUTATE/IA MEPe] IYCKOM.

[IpuHyauTenbHBIA OBICTPBIA OCTAHOB BJIEKTPOJBUTATENS Mepel MyckoM (puxcarus
BaJia) MOXET OBITh BBHITIOJIHEH, HATIPUMED:
- IIyTEM MeXaHU4eCKOIr0 TOPMOKeHHsl BaJia JBUraTelisl BHEITHUM MEXaHHUYECKUM
TOPMO3HBIM YCTPOUCTBOM;
- UCIOJb30BAHUEM (PYHKIIMU TOPMOKEHHS MOCTOSSHHBIM TOKOM (KOHCTaHThl CD-
064, CD-065, CD-066).

le/l JI000M crmocooe NPUHYAUTECJIBHOI0 0CTAaHOBA 3JIEKTPOABUIATECIA Heo0X0TuMO
yﬁe)II/ITbCﬂ B €ro MmOoJIHOM OCTAaHOBE I€pel MMYCKOM, AJH Y€ro HeoﬁXOJIPIMO nmpume-
HATH TO0IIOJHUTEJIBHBIC CPEACTBA HHCTPYMCHTAJBHOI0 KOHTPOJIA ()]aT‘ll/lKI/l Bpame-
HHUSA A T.IL.).

Jliig ucnosib30BaHus (PyHKIIUU TOPMOKEHUS MOCTOSTHHBIM TOKOM HE0OXO0JIMMO ycTa-
HOBUTH BPEMsI TOPMOXKEHHS MOCTOSIHHBIM TOKOM C IOMOIIbI0 KOHcTaHThl CD-066. B
ciyyae BbIOOpa 3HauUeHUsl ycTaBKU KoHcTaHThl CD-066 paBHoii "0" TopMokeHHE HE OCy-
LIECTBIISETCSA, U PA3TOH HAUMHAETCA C MUHUMAIbHOM BBIXOHOM YacTOTHI.

YpoBeHb MOCTOSTHHOTO TOKa TOPMOKEHMSI BBOJUTCS C IMOMOIIbI0 KOHCTaHThI CD-
064 B mponenTax. [Ipu 3ToM HOMUHANIBHBIN TOK IBHUTaTeNs npuHuMaercs 3a 100%.

(CD-047)

MuHuManbHaa BbIXOGHAaN
JyacrtoTta

. '
(CD-066)

Bpems TOpMOXeHUS NOCTOSAHHbIM
Tokom npu NYCKE.

BHUMAHME! B ciayuae BbIXoAa U3 CTPOsi npeodpa3oBaTesiss YaCTOThI NPH MycKe
BPaIlIAIOLIErocs: JIEKTPOABUraTe sl 0e3 ero npelIBapuTeJbHOI0 OCTAaHOBAa WM Oe3
BKJIIOYEHHO (PYHKIHMH MOMCKA CKOPOCTH [eliCTBHe rapaHTHH Ha npeodpa3oBare/ib
YaCTOTHI PEKPALAETCH
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(15) Ucnoan3oBanue anajorosoro mouutopa (CD-048)

OYHKITUS TTO3BOJISIET BEIBOIUTH CUTHAN Ha KiieMMbl AM-AC aHanoroso-
ro BbIXOJA JJIsI KOHTPOJIA.

Verapka WNudopmanus perucrpupyercs
Ha aHAJIOTOBOM BBIXOJIC
0 Brixognas yacrora
(10 B/max yacToTa)
1 Brixonnoii Ttoxk (10 B/ HOMHMHANBHBIA TOK
npeoOpazoBaTes)
) Brixonnass momuocts (10 B/ HOMUHanmbHas
MOIITHOCTh TMPe0Opa3oBaTes)
HanpsbkeHne MMHBI 3B€Ha TTOCTOSTHHOTO TO-
3 xa (10 B/300 B)

(16) Kantub6poBka anasorosoro mouutopa (CD-049)

(DYHKIII/IH HCIIOJIB3YCTCA IJIA HaCTpOﬁKH 3HA4YCHU aHaJIOTOBOI'O BBIXO-
HOro Curxalia.

HpuMep: HCO6XOILI/IM AWAaIia3oH BBIXOJHOI'O HAIPSIKCHHUA MOHHTOpPA OT
0 o 3 B, coorBerctBytoriero 100% BBIXOIHOM YaCTOTHI.

Ycranasnuaem CD-049 = 0,30 (3B/10B)

Yactoromep / AMnepmertp

3B, 1TMA Ha Bclo wWKany MakcumarnbHasi BbIxogHast
yactora (CD-049)=0,30

‘ \ HOMMHanNbHLIA TOK
- npeobpasosaTens
am * 100% f---mmoffeemm poRe -
AC ' - !
f .
. = Us
3 10

AHanoroBbid BbiXof
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(17) YMeHb1IeHHE IIYMa ABUTATE/Isl M IIOMeX Ha 3JIEKTPO00Opy10BaHHE
(CD-050)

@OyHKIMS YyCTaHABIMBAET YaCTOTY TEPEKIIOUCHHS TPAH3UCTOPOB MPE0d-
pazoBatelst (HECYILYIO YacTOTY).
Wcnonb3yiite ycraBku koHcTtanTsl CD-050 ot "1" o "9".

VYcraBka Hecymas gacrora, AxycTuueckui N3nyuenne
k[l LIyM JABUTATEIs HECYIIEH YaCTOTBI
1 2,5 Brimre MeHnbIre
2 5,0
3 8,0
4 10,0
5 12,5
6 15,0 Huxe Boibie

fe- Hecyllas 4yactoTa

2,5 kly

fc=12 3Ha4veHu#
Pl BbLIXORHOM
4acToThl

1,0 kly

83,3 'y
(CD-050)=7

208,3 Tu BebixogHas
yacrtora

fe- Hecyllas 4yactoTa

25 KMy} - - oo
!
I
1
I
1,0 kly £.=36 3HaueHmit |
PR BbIXORHO# !
P X 4actotel |
27,7Ty 69,4 'y BbixogHas
(CD-050)=9 yacTora
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fe- Hecyljasa 4vacTtoTa

25 KMy }-- oo
fc=24 3HauJeHms,

1,0 kly ~ BLIXOGHON |
L 4actoTbl |

- 1 ,

416 'y 104,1 'y BeixogHas

yacrtota
{CD-050)=8
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6.4. BbIbOP METOOA OCTAHOBA

(1) ®yuxuus Bbidopa MeToaa ocranosa (CD-004)

Ilo3BonsteT BBI6paTB MCTOJ OCTaHOBA B COOTBCTCTBHUH C IPUMCHCHHUEM.

YcraBka Onucanue
0 TopmorkeHue 10 ocTaHoBa (3aBOJICKAs YCTaBKA)
1 MHepHMOHHBIN OCTaHOB
2 MHepunoHHBIN OCTaHOB 3a Bpems 1
3 MHepHurOHHBIN OCTaHOB 3a BpeMs 2

(a) Topmoxkenne a0 ocrtanosa (CD-004=0)

BbixogHas

vacrorta Bpewmsa TopmoxeHusal

(CD-020)

(CD-017) :

MuHUManbHan BbIxogHas
f
yacTota |
MunmansHas BbiXogHaa .
Yactora {4acTova npu mycke ¢ : :
TOPMOXKEHUEM ﬂOCTaﬁHHHI\d TOKOM) . . (CD'OGS)
cD.017 3aBogckas ycTaekall,5 My
1
! BpeMﬂ TOPMOXEHUs NOCTOAHHbLIM

' TOKOM NpKU OCTaHoBe
Komanga BKJl.  3asopckas ycrasxa 0,5 ¢

BPAWEHNE I BbIK/.

C mowmenra otkmoueHuss komanasl Ha Bpaumenue BIIEPE/l (OBPATHOE
BpallleHHe) JIEKTPOJABUraTelb TOPMO3UTCS CO CKOPOCTBIO TOPMOXKEHHUS, OII-
penensiemoil ycraBkoil BpemeHu TopMmoxkeHus 1 (CD-020), u TopmoxeHue
MOCTOSIHHBIM TOKOM IPUKJIaJbIBAETCS HEMOCPEICTBEHHO IEPE] OCTAHOBOM.
Ecnu Bpems TOpMOKEHHS MaJlo WM MHEPLUS HArpy3Ku BeJHKa, IPU TOPMO-
HKEHUM MOXET HaOI0JaThCsl HEUCIPABHOCTh B BUJAE IEPErpy3KU IO Hamps-

KCHUIO.

B sTOM cniyyae HE00X0MMO YBETUUUTH BPEMSI TOPMOXKEHUSI MJIM YCTaHOBUTH
PE3UCTOP TOPMOKEHHUS (B KOMIUIEKT IOCTABKU HE BXOJIUT, IOCTaBIISIETCS IO

OT/ICIILHOMY 3aKas3y).

Topmo3HOI MOMEHT - 6€3 TOPMO3HOTO pe3ucTopa: mpubauzuTeabHo 20%
OT BCJIIMYMHBI HOMHHAJIBHOI'O KPYTAIICIO MOMCHTA

QJICKTPOABUTATCIIA.

- ¢ TOPMO3HBIM pe3uctopoM: nmpudausurenbHo 100%
OT BEJIMYMHBI HOMUHAJIBHOTO KPYTALIETO MOMEHTa

QJICKTPOABUTIATCIIA.
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(b) Unepuuonnoe Topmoskenue a0 ocranopa (CD-004=1)

Bbixog npeobpasoBarens OTKAIGUYEH
nopaved KOMaKbi OCTaHOBRA

BbixogHas 4acroTa /

KomaHga BPAWEHWE BKIJL.

BbiKJL

C momenrta otkimtouenus (komanna Bpamenue BIIEPE/OBPATHOE
BpallleHHe) MOTOP HAYMHACT MHEPIITMOHHO TOPMO3UTHCS.

(2) NHepunoHHOE TOPMOKEHHE B TEYEHUE BPEMEHH
(a) Uuepunonnoe Topmo:keHue B TeueHue spemeru 1 (CD-004=2)

[Ipumep BbIOOpa BpeMEH pa3roHa/TOpMOKeHHUs 1.

BbixogHaa 4actoTa '

~. Bpems TopmoxeHus1

. {CD-020)
/ Bpemsa pasroHal
- VIHepuuoHHoe / (CD-019)

# TOPpMOXeHue

Bpema
KomaHpa 5 g ;
BpalieHune BKI. BKJ. | . BKN.
BMNEPEQR / OBPATHOE | - [

BblnonHeJme KomaHgbsl BPALLEHNE
HERO3MOXHO

[Tocne Toro, kak InojgaHa KOMaHJa HAa OCTAHOB, ITOKA IEKTPOJIBUIAaTEIb TOPMO3UTCH,
1ojaya KOMaH/bl Ha BpalieHrue HeBo3MoxHa. OJIHaKo, eclii BpeMs, He00X0IuMoe JUIst
TOPMOXKEHUS IEKTPOJBUraTeiasl 1O OCTAaHOBA MEHBIIE BPEMEHU, BBEIECHHOI'O C IIO-
Momiblo KoHCTaHThl CD-053 ("MunumansHOe cucremMHoe Bpems'), komanga BPA-
[ITEHWE HeBO3MOXKHA TOJIBKO B TEYEHNE MUHUMAIBLHOIO YCTAHOBIEHHOTO BPEMEHH.
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(b) UnepunonHoe TOpMOKeHHe B TeueHue Bpemenu 2 (CD-004=3)

[Ipumep BbIOOpa BpeMEHU pa3roHa/TOpMOKeHHUs 1

BbixogHasa 4yacrtoTa -

N Bpems TopMoXKeHual

N / (CD-020) Bpems pasroHal

J / (CD-019)

N
WNHepunoHHoe N
TopMOXeHune ~

~
~

— ; - Bpems

KomaHpa ; ‘
BpaileHne BKI. | . BKI.
BMEPEQ / OGPATHOE L

[Tocne Toro, Kak mojaHa KOMaHJa Ha OCTAHOB, MOKa 3JIEKTPOJBUrATEIb
TOPMO3HUTCS, yrpaBiieHue HeBo3MoxHO. Komanma BPAIIIEHUE mnpoxo-
JIUT, HO IO OCTAHOBA AJIEKTPOJIBUraTeNsl YIpaBlieHUE HE MOXET ObITh Ha-
yaro. OfHaKo, €ciau BpeMs TOPMOXEHUS MEHbIIE MUHUMAJIbHOTO, yCTa-
HOBJIGHHOTO ¢ TTOMOIIbI0 KoHcTaHThl CD-053, ympasienne npeoOpa3oBa-
T€JeM HEBO3MOXKHO B TE€UEHHE BPEMEHH, ycTaHoBiIeHHOro CD-053.

(3) TopmoxkeHHE MOCTOAHHBIM TOKOM

(a) HocTosinublii Tok TOpMO:KkeHus1 (CD-064)

VYcTaBka MOCTOSIHHOTO TOKa TOpMOKeHMsI npousBogutcs B %. (Homu-
HaJbHBIA TOK IpeoOpaszoBarens npuHumaercs 3a 100%).

(b) BpeMsi TOpMOKeHHsI IOCTOSIHHBIM TOKOM npu octaHoBe (CD-065)
Bpewmst TopMOKEHHSI TOCTOSSHHBIM TOKOM IIPH OCTaHOBE YCTAHABJIMBAETCS
¢ touHoctbio 0,1 c. Korna Bpems ycranasnuaercs "0", TopMOXKEHHUE I10-
CTOSIHHBIM TOKOM HE OCYIIECTBJISIETCS, HO B MOMEHT BKJIIOYEHHS] TOPMO-
YKEHUS TIOCTOSIHHBIM TOKOM BBIXOJ1 ITpeo0pa3oBaTesis OTKIIOYEH.

(CD-017)

MUHUMAanbHas BbIXORHAA
yacTtora

. (CD-065)

BpeMﬂ TOPMOXeHNA NOCTOAHHbIM
TOKOM HPU OCTaHOBe )

Kornma ocymecTBisieTcss MHEPLUMOHHOE TOPMOXEHHE 10 OCTaHOBa (1pu
BBIOOpE COOTBETCTBYIOIIETO 3HaUeHUs KOHcTaHThl CD-004), TopMmoskeHue
MIOCTOSIHHBIM TOKOM IIPU OCTAHOBE HE OCYLIECTBIISIETCS.
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6.5. BXOObl N BbIXOAbl AnNA NOACOEAWHEHUA
BHELLUHKUX MNPWUBOPOB

(1) Ucnosib30BaHHe BXOAHBIX TUCKPETHBIX CUTHAJIOB (KOHCTAHTHI 0T CD-
035 no CD-039)

OYHKUMUN BXOJHBIX IUCKPETHBIX MHOTO(DYHKIHMOHAIBHBIX KIEMM MOTYT
OBbITh BBIOPAHBI U, TP HEOOXOIMMOCTH, U3MEHEHBI COOTBETCTBYIOIIEH ycC-
TtaBkoi KoHCTAHT (0T CD-035 mo CD-039).

e @ynHkuus auckpeTHoro Bxojaa S2: koHcTaHnTta CD-035
o @ynkuus quckperHoro Bxojaa S3: koHcTanta CD-036
o @ynkuus quckpeTHoro Bxojaa S4: koncranta CD-037
o @yHkuusa qUCKpeTHOro Bxoaa S5: koHcTanTa CD-038
o @yHkuus AUCKpeTHOTo BXojaa S6: koHcTaHnTa CD-039
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HaumeHosanve Onucanne Juet
YcTaBka
yHKLMM
KomaHpa "ObpatHoe BpalLeHue"
0 ’ P pa MoxeT 6bITb MCONb30BaHa Tombko KoHcTaHTa CD-035 58
(2-x npoBogHas cxema)
KomaHpaa "BpaleHue Bnepeg" /
1 "O6paTHoe BpalLLeHue" MoxeT 6bITb CONb30BaHa ToMbko KoHcTaHTa CD-035 58
(3-x npoBogHas cxema)
BHelLuHss HeucnpaBHOCTb
2 lpeobpasoBaTenb BbIKMKOYAETCS NPU HEUCMPABHOCTY, KOraa MocTy-
(HOpPM. Pa3oOMKH. KOHTAKT)
naeT CurHan BHELLHSS HeUCrpaBHOCTb _
*
3 BHEILIHAA HEMCNpaBHOCT, Ha aucnnee BbicBeunBaeTcs ef] %
(HOpM. 3aMKH. KOHTAKT)
CbpacbiBaeT 3awuTy. JTa onepaLys HEBO3MOXHA BO BPEMS Hannins
4 C6poc 3awuTbl P u y p 4 P B
Ha Bxofe komaHgb! "Bpalierue
5 Bbibop pexvma ynpaenetus - Mect- _ 58
HbIlA/JNCTaHLMOHHbIi
6 Bbibop meToaa ynpaBneHus: oT knemm
ynpaeneHus unu ot M1C _ 59
; TopmoxeHWe [0 ocTaHoBa BO Bpemsi TopMmoxeHus 2 (CD-022) npu -
7 BbICTphI 0CTaHOB
BBO/E PEXVMa BbICTPOro TOPMOXKEHNS
, BxopHOi ypoBeHb OCHOBHOI OMOPHOM YacToTbl BbibupaeTcs Kak
Bbi60op BXOAHOrO YPOBHS OCHOBHOVA y
8 , BXO[HOW CUrHaN Mo HanpsikeHuio (Pa3oMKHYTO) UMK NO TOKY (3aMKHY- _
OMOpHOIA YacToThI
T0)
9 MHorocTyneHyatoe perynvupoBaHue 39
ckopocTh 1 -
10 MHorocTyneHyatoe perynvupoBaHue
CKOpOCTH 2
1 Bbi6op YacToTbl LWaroBoro pexnma 40
12 Bbi6op BpeMeHu pasroHa/TopMoXeHIs 43
13 BHeLuHss GnokvpoBka [lBuraTenb MHepLMOHHO ocTaHaBnuBaeTcs. Ha aucnnee otobpaxa-
(HOpPM. Pa3oOMKH. KOHTAKT) eTcs U Muraet "bb".
[Mpy cHaTM curHana paboTta Bo3o6HOBMSETCS. _
1 BHeLwuHss Gnokvposka
(HOpM. 3aMKH. KOHTAKT)
lMomck ckopocTM OT MakcuMarbHol yac-
15 CurHan komaHzb! novcka ckopocTu
TOTB 49
16 [101CK CKOPOCTM OT ONOPHOW YacTOTbI
PaspelLeHie unu 3anpeT Ha 3anucb KOHCTaHT OT MynbTa ynpaBneHus
17 3anpeT 13MeHeHNst KOHCTaHT urm no NJIC. _
("pa3oMkHYTO " - " paspeLueHo”; " 3aMKHYTO" - " 3anpeLyeHo ")
C6poc MHTErpanbHoM COCTaBMAOLLEN
18
nna _ 71
19 OtknioyeHve pexuma MAQ
20 Tanmep _ 59
21 Mpepynpexaexue o neperpese npeob- | Korpa nogaH aToT curHan, Ha aucnnee BoiceeunBaeTcs "OH3" u mu- _
pasoBatens (OH3) raeT. Npn 3Tom npeobpasoBatens NpogomkaeT pabotarb.
AHaroroBbIit CUrHan OMOPHOM YacTOTbl YCTaHABNMBAETCS (3aMKHYTO)
YcraHoBka/noaaepkaHue aHanorosoro
22 o 1 NOAAEPKMBAETCS (PA3OMKHYTO) 60
CUrHana onopHoM 4YacToTbl
MoxeT 6bITb MCONb30BaHa ToMbko KoHcTaHTa CD-039
25 KomaHpa "YBenuunts"/"YMeHbLWNTL" 61
26 lMpogepka ncnpasHocTy uenu M1C MoxeT 6bITb MCONb30BaHa Tonbge-oHcTaHTa CD-039 62
* 82 S6 = ll2ll l|6l|
B 3aBUCMMOCTH OT Bbl6paHHbIX Knemm ot ao , B BblCBEYMBAETCA OT ao

3aBoackue ycraBku: CD-035=0
CD-036=2
CD-037=4
CD-038=9
CD-039=10
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(a) PyHKUMM KJIeMM NPHU 2-X NPoBoaHOH cxeme (YcraBka: «0»)

L S1 Bpaujerune
© ° ¢ BMEPEL / OCTAHOB
L 52 BpaujeHune
S o < OBPATHOE / OCTAHOB
SC
o

(b) ®yukuuu kjaemMm npu 3-x npoBoaHoi cxeme (YcraBka: '"1")

KontaktHas napa BPAWEHWE
HopmaneHO pasOMKHYTbIW  KOHTEKT

KountaktHas napa OCTAHOB
HopmaneHo SaMKHYTBIA

KOHTaKT . 0O

Komanpa BPALLEHUE
Korpa "samkHyTo"
Komaupa OCTAHOB
Korga "pasoMxHyTo"

Boibop KomaHp
BpalleHue
BMNEPEL/OBPATHOE
& BMEPE][l xorpa "pasomMkHyTo"
l ‘ OBPATHOE korpa “samkHyTo"

(c) Be10op pe:xxnma ynpasiaenuss Mectabiii/{uctanuuonnbiii (Ycraka: "'S'")

Br16op pexkrmMa ocylecTBiIsieTcsl ¢ IOMOIIbI0O KHOIIKU-OTepaTopa MyjbTa yIpasJie-
HUS WK KJIEMM IIeNH yrpaBieHus. BeiOop pexuma BO3MOXKEH TOJIBKO BO BpeMs OcC-

TaHOBA JABUTATCIIA.

PazoMkHYTO: BpaleHue Ipu BEIOOpE peKUMa YIIPABJICHUS B COOTBETCTBUU C KOH-
crautot CD-002.

3aMKHYTO: BpalleHHEe NpH 3aJaHuu OmopHoil vactoThl U koMmaHasl BPAIIIEHUE

OT UM(POBOM NAHENIN yIIPaBICHHUS.

[Ipumep: ycranoBum CD-002 Ha 3.

PazomkHyTO: BpaleHue npu mojadye aHaJIOrOBOT0 CUTHAJA OMOPHOM YaCTOTHI C KJIEMMBI

FV u xomangst BPAIIEHMUME ot kiemm S1, S2 nenu ynpasieHusl.

3aMKHYTO: BpalleHue mpu nojade onopHoit yactotrsl 1 komauasl BPAILIEHUE c mynb-

Ta yIpaBJICHHUS.
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(d) BbiOop mMeTroma ympapjeHHS: OT KJIeMM LeNd YNPaBJICHUSA HJIH OT
nocJjenoBarejbHoi Junum cBsizu [IJIC (YcraBka: "6'")

ITo3BonseT BBI6paTB YIIpaBJICHUEC OT KIICMM LCIU YHPABJICHUA WIN OT
[JIC. 3ToT BEIOOP BO3MOKEH TOJILKO BO BPEMSI OCTaHOBA.

PazomMmkHyTO: BpalieHue B cooTBeTcTBHE ¢ KoHcTaHTOM CD-002.
3aMKHYTO: BpalleHHE C MCIOJIb30BaHUEM OMOPHOM 4acTOTHI U KOMaH-
151 BPAIIIEHUE ot ITJIC.

[pumep: YcraBka CD-002 na "3".
Pa3oMKHYTO: BpalleHHE ¢ HCIIOIH30BAHUEM OMTOPHON YacCTOTHI C KJIEMM
FV, FI u xomanast BPAILEHUE c knemm S1, S2.
3aMKHYTO: BpaIICHHE C MCIOJIb30BAHHEM OIIOPHOM YacTOTHI U KOMaH-
151 BPAIIIEHUE ot ITJIC.
(e) Taiimep (YcraBka: "20")

Korpa Bxon TaiiMepa 3aMKHYT JJIMTENIbHEE, YeM 3aJep)KKa BKIIIOUEHUS,
BbIOMpaemas koHcTaHToi CD-077, BbIXoa TaliMepa 3aMbIKAeTCS.

Korma Bxon TaiiMepa pa3oMKHYT IOJbIIE, YEM 3aJI€pkKKa BBIKIIOYCHHS,
ycraHaBinuBaeMasi KonctanToil CD-078, BbIxoj TaliMepa pa3MbIKaeTcsl.

Bxol MHorody - BKIJ. BKN. BKN. BKN BKI. BKIL BKIL BKIL.
KOHTaKTOB: —,
dyHKuua Tanmepa : . . '
. BKJ1. 1 : BKI1. .
BbIXxoA MHOrOthYHKLMOHANbHbIX : " . +
KOHTaKTOB: —‘l——l ; ) .
DyHKUMA Taumepa . ' : ! : _ ' . :
CD-077 CD-078 CD-077 CD-078
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(f) Ycranoska/llogaep:xanue aHAJIOrOBOr0 CUTHAJIA OMOPHOM YaCTOTHI
(YcraBka: '"'22")

Ecnu Bxonnas kiemma 3amkayTa 100 Mc minm 6omee, aHAIOTOBBINA CUTHAI
OTOPHOI YacTOThl MOKET OBITh YCTAHOBJIEH; NPU Pa3MbIKAHUU KIEMM
AQHAJIOTOBBIA CUTHAJI OIIOPHOM YaCTOThI MOAIEPKUBACTCS.

_ .- AHanoroeuid BXOp

- -

. ——— OnopHas 4acToTa
o -
PLASEEESNN——S : <100 mc
f1 00 Mc‘i KOHTAKT:
I —_— 3aMKHYT
— L—— Pa3oMKHyT
o2 {3
Tt Rt e

MNpumeuanue: i1, t3 - onopuaa 4dactora npu 100 mc unu Gonee

12 - onopHas 4acToTa He NOJAepPXUBAETCA NpPU
MEHbLLUEM BPEeMEHHOM MHTepeane, yem 100 mc.
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(g) Komanna YBEJIMMUTH/YMEHBIIUTD (YcraBka: CD-039=25)

[Ipu mnomannoit komanae YBEJIWYUTB/YMEHBIIUTDL Bo3moXkeH pas-
ron/Topmosxkerne ¢ nojadeit curnasoB Y BEJIMYUTD nnu YMEHBIIUTD nHa
KJIEMMBI 1IenH ynpasiieHus S5 u S6 6e3 n3MeHeHHs OTIOPHOM YacTOThl TaKUM o0Opa-
30M, YTOOBI Bpal€HUE OCYIIECTBIISUIOCH C 33JaHHONU CKOPOCTHIO.

Kornma xomanga YBEJIUMYUTB/YMEHBIIUTD 3agaerca xoncrantoii CD-039,
HEKOTOpble (PyHKIMH, ycTaHaBIuBaeMble koHcTaHTOW CD-038, cTaHOBSTCS HEBO3-
MO>KHBI, TaK KakK KjieMMa S5 craHoBUTCS BXoaHoU misd komadasl Y BEJIMUUTD, a
KieMma S6 - Bxoguou it komaggsl YMEHBIIIUTD.

Knemma uenu ynpaenexus S5 3aMKHyTO Pa3oMkHyTO Pa3oMkHyTO 3aMKHyTO
(komanga YBEMWYUTD)

Knemma uenu ynpasneHus S6 | PasomkHyTo 3aMKHyTO Pa3oMkHyTO 3aMKHyTO

(komanga YMEHbLIUTD)

Pabounit pexum Pa3roH TopmoxeHue | Mogoepxanue | MNopaepxaHue

Hwmxe noka3zana BpeMeHHas quarpaMma noJ1adv KOMaHs
YBEJIMYUTH/YMEHBIIUTD

BPAWEHWE BNEPEQ J ‘_

KomaHpa :
YBEJIM4YKNTDb S5 —I I—l I—l—l

KomaHpa
YMEHbLWWUTL S6

BepxHuid npepnen
CKOPOCTH

HwxHuiA npepen
cKOpoCTU

Curuan cornacosamﬂ l_l U | l I | I | | l I_

no 4acrorte

P - pexxum pasroHa

T - peXXuM TopMOXeHus

M - pexum nogaepxaHusA

P1 - pexxum pa3roHa Ao BepxHero rnpegerna cKkopocTu

T1 - peXuM TOPMOXEHUA A0 HUXHEro npegena cKopocTu
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—

. Korna BeiOpana xomanna YBEJAUUYUTB/YMEHBIIUTD, Bepxuuii npenen cko-
pPOCTH yCTaHABIMBAETCSl HE3aBUCUMO OT OIMIOPHOM YacCTOTHI.
Bepxnuii npenen ckopoctu =
= MakcuMaibHas BbIXojHas yactora (CD-012) x BepxHHl Ipenen ONOpHON YacTOThI
(CD-030)/100

2. BennumnHa, COOTBETCTBYIONIAS HUKHEMY TIPEIEITY CKOPOCTH, MOKET OBITh 3a/laHa KaK
4acToTa B BUJIE aHAJIOTOBOTO curHana ot kiemMm FV, Fl nenu ynpasnenus, nu0o kax
HIOKHUH nipenen onopHoi yactoTsl (CD-031) (cMOTps, Kakas U3 BEIUYUH OOJIbLIE).

3. Korpa BbiOpana komanjga Bpaumenue BIIEPEJI/OBPATHOE Bpamenue, paGota
HAYMHAETCS C HIDKHETO TMpefena CKOpPOocTH 0e3  KOMaHIbI YBEJIU-
YUTH/YMEHBUIUTD.

4. B cnyvae mojayu KOMaHAbl Ha MEUICHHOE BPAILIEHHE, B TO BPEMs KaK IMPOUCXOUT
Bpamienue ¢ BeinojHeHneM komauasl Y BEJIMUUTB/YMEHBIIUTD, xomanna Ha
MEJICHHOE BPAILEHUE TOJIb3YETCS MPUOPUTETOM.

[Ipumeuyanue. 3aOMUHAaHUE COXPAHEHHOI'O 3HAUEHUS OMOPHOW YacTOTHI NpU 3aJJlaHUU
cnocobom YBEJIMYUTH/YMEHBIINTD nocne oTkitoueHus: 31€KTPONUTAHUS OII-
penensercst koucranto CD-044:

CD-044 = 0 - coxpaHeHHOE 3HAYCHHE OMOPHOMN YaCTOTHI 3aIIOMHUHAETCS TOCIE
OTKJIFOUEHUS U BO30OHOBJIEHHMS 10JJa4U FIEKTPOIUTAHUS;

CD-044 =1 - 3HaueHHE ONOPHOM YACTOTHI HE 3aATIOMUHAETCSI.

Jlist 0OHYeHUs 3HAYEHUST OTIOPHOM YaCTOTHI 0€3 OTKIIFOYCHHS AICKTPOIUTaHUS TPe0o-
pazoBaTensi HeEoOXoauMO KpaTkoBpeMeHHO 3aMkHyTh 1ens YBEJIWYUTD wim
YMEHBIHIUTD c o6muMm npoBoaoM yrpasienus SC.

(h) IIpoBepka ucnpasuoctu nenu IJIC (YcraBka: '"26")
[To3Bossier mpoBeputh padoty uenu [JIC.
Meron npoBepku:

. Ilocne mogaun nuTaHusl Ha npeoOpa3zoBaTeib 3alPOrpaMMHUPYHTE BXOJ MHOTO(QYHK-
HUOHAIBHBIX KOHTaKTOB S6 (CD-039=26), nociie yero oTKIIOUNUTE NUTaHUE Npeoldpa-
30BaTedsl.

. 3amkHUTE "HaKOpOTKO" Ki1emmbl S6 u SC.

. 3amkHuTe "HakopoTko" KoHTakThl TXD m RXD pazpema CN2 (eciu Kk HUM ObuIH
MOAKIIFOUEHBI IPYTHE LENU — OTKIIOUUTE UX).

. [lomaiite mutanue mpeoOpazoBatens. Ecnu menp ucnpaBHa - Ha AUCIUIEE BHICBETHTCS
BEJIMYMHA YCTAHOBJIEHHOM OMOpHOI 4acToThl. B ciydae HeucnpaBHOCTH Ha JAUCILIEE
BbicBeunBaercs "CE".
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(2) IlpumeHeHHe AaHAJIOTOBBIX BXOJHBIX CUTHAJIOB
(koncrautsl CD-042 ... CD-045)
B pe:KuMe NMPAMOro ynpabJieHUsl CKOPOCTbIO

(a) BpbI0Op aHAJOroBOro BXOAa ISl 33JJaHUAA OMOPHOM YACTOTHI (KOH-
cranta CD-042)

J{ns 3agaHus OMOPHOM YaCTOTHI OT BHEIIHErO aHAJIOTOBOTO CUT'HAJa BbI-
oepute xiemmy FV unu kmemmy FI ¢ momotpio 3Hauennst koucrantel CD-
042.

3HayeHHEe KOHCTAHTHI KiemMma 3amanus .
. BxonaHoii curnain
CD-042 ONOPHO YaCTOTHI
0 FV 0...10B
1 FI 3aBUCHUT OT 3HAYECHUS
CD-043

(b) Bb10op THIA cUTrHAJIAa aHAJIOTOBOro Bxoaa FI
Tun curnana Ha Bxone Fl nenu ynpaBiaeHusl yCTaHABIMBAETCA 3HAYCHUEM
koucTauTsel CD-043.

3HaueHue [TonoxeHue nepeMpIuKu

KOHCTAHTBI Curnan na Bxoae FI JP3* na nmnaTe mporecco-
CD-043 pa

0 0..10B Vi1 (HH)KHEe N0JI0OKEHHE)

1 4...20 MA 11 (BepxHee 1mosoxeHune)

* B Mmogensix OoJsiee paHHUX BhIITyckoB — JP1 .
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(¢) Coxpanenue onopHoi yactorsl (CD-044)

OyHKIUS JEHCTBYET, KOT/Ia ¢ TOMOIIHI0 MHOTO(DYHKIIMOHAIBHBIX BXOJI0B
BeIOpansl koMaHbl Y BEJIMUUTH/YMEHBIIUTD nin YCTAHOB-
KA/MOAAEPKAHME. [Ins coxpaHeHUs TEKYIIEro 3HAYCHHUS OTIOPHOU
Y4aCTOTHI MPHU BBHIKJIIFOUCHUH MTUTaHUs HAJ0 BbIOpaTh ycraBky CD-044 "0".

YcraBka Onucanue
Tekyiee 3HaUeHUE OMOPHOM YaCTOThI COXpa-
0 HseTcs B mapamerpe "omopHas uactota 1"
(xoHcranta CD-025)
1 He coxpansiercs

(d) Merox ympaBjieHUsI NPH IOTepe oOmpeaeeHUs ONMOPHOM YaCTOThI
(CD-045)

Bribepute ¢ momoiipio JaHHOW (DYHKIIMM METOJ| yIpaBieHUS B clydae
OBICTPOro™ majieH!s CUrHaNa 3a/laHusl OTIOPHOM YaCTOTHI.

YcraBka Onucanue

0 OcTaHoB

1 [Iponomxenue padbotel Ha 80% OT TEKyIIEero
3HAYEHUs! ONIOPHOMN YacTOTHI ™

* [Tamenue mopsimka 90% 3a 400 mc.
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(3) MHuorodyukuuonanbusie Bbixoabl MA-MB-MC u M1-M2

(CD-040, CD-041)

El-7011

[Ipn HeoOXxoauMOCTH (QYHKUMU BBIXOJHBIX KOHTakToB MA-MB-MC u
M1-M2 moryT ObITh U3BMEHEHBI YCTaBKaMU KOHCTAHT:
e Oynkiuu kiemM MA u MB ycraHaBiuBarTCs ¢ MOMOUIbIO KOHCTaH-

1 CD-040.
e ODynkiuu kiemMMbl M1 ycTaHaBIMBAIOTCA € MOMOIIBIO KOHCTaHTHI
CD-041.
YcTaBka HanmeHoBaHue yHKLUM Onucanue Jluer
0 HeucnpaBHOCTb "3amMKHYTO" NPy HencnpaBHOCTY Npeobpa3soBartens -
"38amkHyTO" NpM  nopjaHHoA  komaHge  "BpallueHve  Bne-
1 Bo Bpems BpalLeHus pen'/"ObpaTHOe BpalleHWe" unn Npu HanuyuM HanpPSHKeHUs Ha Bbl- -
xofie npeobpasoBarens
2 CornacoBaHye no Yactote - 66
3 CornacoaHue no Tpebyemoit YacTote - 66
4 OnpefeneHxue YacToThl 1 - 47
5 Onpegenexue 4acToTbl 2 - 47
VHavkaums neperpyskv no KpyTaLlemy
6 MOMEHTY (HOpMarnbHO pa3oMKHYTbIN - 46
KOHTaKT)
VHavkaums neperpyskv no KpyTaLlemy
7 MOMEHTY (HOPManbHO 3aMKHYTbIA KOH- - 46
TaKT)
8 Bo Bpems GroxmpoRiot 3aMKHYTO" Mpu OTKMIOYEHHOM CUrHane Ha BbixoAe npeobpasoBa- -
Tens
"3amKHyTO", KOTma nopaHa komaHga "Bpaiienue" wnu curdan
9 Pesxum ynpasnerus OMOPHOI YaCTOTbI C LiMchpOBOIA NaHENM ynpasneHus -
"3aMKHYTO" Mpu OTCYTCTBMM HeucrpaBHOCTei 1 npeobpasosatenb -
10 ['oToB
MOXeT paboTatb
11 Taiimep - 59
12 ABTOMATHYECKINH NIOBTOPHBI! MYCK 3amkHYTO" BO BpeMsi MOBTOPHOTO Mycka nocre HeucnpaBHoCT! -
BblgaeTcs curHan npepynpexaenus o neperpyske npeofpasosa-
13 MpeaynpexaeHvte o neperpyake Tens v ABuratens Ao cpabatbiBaHus 3awuThl. YpoBeHb 150% 3a -
peaynp perpy 48 ¢ ans npeobpasoBatens u 6onee 80% BpeMeHM 3alUuTbl OT ne-
perpyskv Ans anekTpoABuraTens.
BbicTpoe nageHue curHana onopHoit yactoTsl (6onee 90% no Be-
14 [MoTeps curHana onopHoOn YacToThb nndmHe 3a 400 Mc) Npy 3aAaHUN OMOPHOI YacTOTbl Yepes KIEMMbI -
Lieny ynpasnexus.
AKTUBM3NPYET BbIXOA KOHTAKTOB HE3aBUCUMO OT YNpaBneHus npe-
15 Ynpagnenue ot MNJ1C obpasoBatenem nocpeacTsom komanabl ot M1C -
Peructpupyer, korga BenuuuHa obpaTHON CBS3M cnagaeT MeHee
16 MoTeps oBpaTHO/ Casam YPOBHS I/II-j,CI,I/IKaLLI/II/I (CD-092) ponblue, yem Ha yCTaHOBJ‘IeHHO? -
koHcTaHTol CD-093 Bpems MHAMKaLWMK 3aepxkv noTepu obpaTHo
cBs3u. [peobpasoBatens npofomkaet paboTarb.
17 MpemynpexaeHve o neperpese 3amkHYTO" MpM  NpeBbilleHMW  TemnepaTypbl - paauatopa- -

TennooTBoga. Ha aucnnee BbicBeynBaercsa 1 muraet "o H 1"

3aBOJICKHE YCTAaBKH:

CD-040=1;
CD-041=0
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(a) Mpumep yctaBku "CurHana cornacoBaHusi no 4acrote”
(YcraBka: "2")

fMlonHbi ponyck t4 My
Y £ _-t.OnopHasi yactoTa

BbixogHas
yactoTa

BKIJ1.

CurHan cornacoeaHus
no 4acrtote

(e) Mpumep yctaBkn "CurHana cornacoeaHus no tpebyemoi 4dactorte"
(YcraBka: "3")

MNonHbiiA ponyck t4 'y

YpoBeHb onpepeneHus Tpebyemoi
T vactotel (CD-073)

BbixogHas
yacroTa

BKI.

CurHan cornacoBaHus
no Tpebyemoit uacTote

66



PYKOBOACTBO MO SKCMINYATALUMN (Bepcus 2.3) El-7011

6.6. HACTPOMKA KPYTALIEFO MOMEHTA

(1) BeanuuHa komneHcanuu Kpyrsimero momenta (CD-067)

TpeboBanust K KPyTAIMIEMY MOMEHTY JIEKTPOABUTATENS] MEHSIIOTCS B 3aBU-
CUMOCTHU OT Harpy3kd. [I0JHOCTBIO aBTOMATHYECKOE PETYIUPOBAHUE KPY-
TAICT0 MOMCHTA IMMPOU3BOANUTCA HAIIPSAKCHUCM B (1)YHKHI/II/I COOTHOIIICHU A
U/f B 3aBucuMocTu ot TpeOyemoro cootHoueHus. [IpeobpazoBarens aB-
TOMATHYCCKHU HACTPAMBACT HAIIPAKCHUEC BO BPpEMs BpalllCHUS 3JICKTPOABH-
rateisi ¢ IMOCTOSIHHOM CKOPOCThIO, JIMOO BO BpeMmsi pasroHa. TpeOyemblit
KpYTALIMI MOMEHT IMOACYUTHIBAeTCS MpeoOpa3oBaTesieM. JTO IMO3BOJIET
obecnieunTh GecriepeOoliHOE yrpaBiIeHUE U Peaan30BaTh (PYHKIUU HHEp-
rocoepexeHus.

BreixonHoe HanpspbkeHue = BenwmunHa KOMITEHCAIMK KPYTSIEr0 MOMEHTA
(CD-067) x TpeOyeMblii KpYTSIIIHT MOMEHT.

e [Ipumep ynpasieHus

u
(HanpsxeHune)

Tpebyembii —> PocT HanpspkeHus
KpyTALWWUA
MOMEHT

f (yactora)

OOBIYHO HET HEOOXOAMMOCTH B HACTPOMKE 3HAYEHHUS KOMIICHCAIUU KPY-
tamero momenta (CD-067), coorBercTByromero ycraBke "1,0". B cimyuae,
KOI/Ia BEJIMKO PACcCTOSTHUE OT D3JIEKTPOJBUraTeNs 10 IHpeoOpasoBaTens
(mmMHA DIIEKTPOINPOBOJKU) WM, KOTJA B pe3yyibTaTe pabOTHI JBUTATEIS
BO3HHUKACT BUOpAIMs, U3MEHUTE BEIIMUYMHY KOMIICHCAIIMH KPYTSAIIErOo MO-
MEHTA.

C pocrom BenmuuHbl CD-067 pacrer kpyTsiuid MomeHT. OgHAKO upes-

MEpPHBIH POCT KPYTALIET0 MOMEHTAa MOKET IPUBOJIUTH K CIEAYIOILEMY:

e Ilonomku npeoOpa3oBarenst U3-3a NepeBO30YKAECHUS NIEKTPOBUTaTe-
s

e [leperpes anekTpoaBUraTess WIK Ype3MepHasi BUOpaIus

VYBenuuuBaiTe BEIMYMHY KOMIIEHCAIIMM KPYTSILEr0O MOMEHTa MOCTENEH-

HO, KOHTPOJIUPYS TOK AJIEKTPOABUTATENSL.
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6.7. 3ALLWUTA JNEKTPOABWUIATENA

(1) Maaukanus neperpy3ky 3J1eKTPOABUIaTe A

[IpeoGpazoBarenb UMEET BCTPOCHHYIO MIEKTPOHHYIO 3aIUTY 3JIEKTPOIBH-
ratesisi Heperpy3ku (JIEKTPOHHOE TEPMOpEE).

YcTaHOBHUTE 3HAUEHHE HOMUHAIBHOTO TOKa 3jekTpoasurarens (CD-032),
MIPUBEACHHOE B €0 MacrnopTe Wik TadIuuKe (IIHIbIUKE).

Br16op 3amuTe! anekrpoasurates ot neperpysku (CD-033)

YcraBka XapaKkTepUCTUKH JIEKTPOHHON TEPMO3AIIHUTHI

0 3ammTa OTKJIIOYCHA.

1 CrangapTHbI 3JI€KTpOJBUraTeNb. Bpems yctaBku 3a-
IUTHI 8 MHUH. (3aBOJICKOE 3HAUYCHHE).

> CrangapTHbI 3JI€KTpoJBUraTeNlb. Bpemsi yctaBku 3a-
IUATHl 5 MUH.

3 DneKTpoJBUraTelb C HE3aBUCUMBIM 001yBOM. Bpems
YCTaBKH 3alIUThI 8§ MUH.

4 DneKTpoJBUraTelb C HE3aBUCUMBIM 001yBOM. Bpems
YCTaBKH 3alIUTHI 5 MHUH.

B ¢yHKIMIO 37€KTPOHHOTO TepMOpee MEPEerpy3KHu BXOJUT OIpeie-
JIEHWE TeMIIepaTyphl AJICKTPOJABUTATEINSI, OCHOBAHHOE HA W3MEPEHUU BHI-
XOJHOTO TOKa IpeoOpa3oBaTelis U BPEMEHU C LIEJbIO0 3alllUThl JIEKTPO-
ABUraresns or mneperpesa. s CTaHAAPTHBIX SJIEKTPOABUIaTeseil 10moi-
HUTETFHO YYUTHIBAETCS €0 YacTOTa BPAIICHUS.

Korpa pene neperpy3ku cpaboTao, Ha IUCIUIEE BHICBEUUBAETCS
coobmenue «OL1 Ileperpy3ka aurartess». [Ipoucxoaut oTKIOUEHUE
BBIXOJIa TpeoOpa3oBaTeiss OT HArpy3KH M TPEIOTBPAIIACTCS IEperpeB
AJIEKTPOIBUTATESL.

Ilpn moncoenmMHEHWM K OAHOMY IPeoOPa3OBATENIO HECKOIBKHX
ANIEKTPOIBUTATENCH HEOOXOANMO YCTAaHOBHTH OTAENBHOE TEPMOpENe Ha
KKl 3nexTpoaBuratesb. B atom cimydae koHctanta CD-033 moimkHa
ObITh yCcTaHOBJIEHA B 3HaueHue "0".
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DJEeKTpOoABUTaTeNM B 3aBUCHUMOCTU OT MX KOHCTPYKLUUHU B 4YacTU
OXJIAKJEHHSI MOTYT ObITh KiIacCU(PUIMPOBAHBI KaK CTaHAAPTHBIC JABUTaTe-
JIM ¥ 3JIEKTPOJIBUTaTeNIM C HE3aBUCUMBIM 00ayBOoM. DyHKIUS neperpysku

BeJIET ce0s Pa3IMvHO IS ATUX JBYX THUIIOB AJIEKTPOABUTATEIICH.

3aBHUCHUMOCTD JOIIYCTHUMOTO IloBenenue KIIUHA
O¢ddexTuBHOCTD Aoy FICHIE ymx
KPYTSIIEr0 MOMEHTA 3JIEKTPOHHOM 3aIUTHI OT
OXJIaKICHUS .
0T paboyeil 4aCcTOThI MIEPErpy3KU
KpyTaiwmit momeHT, %
1]
K T T T 1 o
PaTKOBY
B TeyeHue 60 c
—+— ITpu 100% uar K€ C
OXHa)KI[eHI/Ie 150 ,N ,INpogomxutensHoe P o py3
100 PNX [epauenme gactoroit 50 I'ty i me-
CranpmapT- | ABUTATENS l .
o NN HEE Y MPOIOJKUTEIBHON
HBIH 371€K- | 3¢ (EeKTUBHO T \
| paboTe MPOUCXOIUT cpa-
TPOABHUTA- | TOJBKO MPH pa- | o
. | 0aTbIBaHUE DJIEKTPOHHOMN
TEJb 00Te ¢ 4acToTOM .
50 Tt s A 100 TEPMO3AINUTEl MO TIepe-
Pa6ouas 4acToTa, Ny I'PYy3KE (OIHI/I6Ka «OLI»).
CTaHaapTHbIN 3neKkTpoaBuUraTenb
C BEHTUNATOPOM 06ayBa,
YCTaHOBMEHHLIM Ha ero Bany
KpyTaiwmia momeHT, %
Kpal'rxoépewlleuulo
OXJ'[ZDKI[CHI/IG B TeyeHue 60 c
150 N ONeKTpOHHas 3alluTa 1o
SHGKTpO- ABHUTATCIIA 100 { NpopomkuTensHoe
NX spauenve neperpyske He cpadaThl-
nBurarenb | 3¢¢GeKTUuBHO TN\
, BaeT JIaxKe MPU MPOJ0JI-
C HE3aBH- | Jaxke MpH paboTe N .
o \ XKUTEJIbHOU padoTe npu 50
CHUMBIM Cc Majou ' o) s
I I'u wim menee u 100%-oi11
00lyBOM | CKOPOCTBIO i
5 50 100 Harpyske.
Pa6ouasn yacToTa, Ny
AnekTpoaBuratens
C He3aBUCUMBIM
BEHTUNATOpPOM ob6ayBa
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6.8. YNPABJIEHUE C OBEPATHOW CBA3bIO
(PEXXWUM NKXA - PETYNTUPOBAHUA)

Jliis paboThl peoOpazoBartess B pexxuMe ¢ 00paTHON CBSI3bI0 HEOOXOAUMO yCTaHO-
BUTH 3HaueHue KoHcTaHTel CD-084 B 3nauenue ot "1" go "3".

YcraBka Onucanue
0 [I1]] perynupoBaHue OTKIYEHO
1 YnpasiieHue ¢ 0OpaTHOMN CBS3BIO 10 BEIMUYMHE ACBHALIMH.
) VYrpasnenue ¢ oOpaTHOM CBS3BIO MO BEIMYMHE OOPATHOU
CBSI3H.
3 VYrupasnenue ¢ 00paTHON CBs3BIO (OOpalIeHHas: XapakTe-
pUCTHKA OOpaTHOM CBS3M).

3areM HE0OXOIMMO 33JaTh 3HAYEHUE MapameTpa, KOTOpoe Tpedyercs MOIepKU-
BaTb B aBTOMATHYCCKOM PEKUME C O6p3THOI>i CBA3BI0 U IMOAKIIOYUTH JaTYUK TEXHOJIOTH-
YeCcKOro napamMerpa (JaBjieHMs], TEMIIEPATypbl U T.11.).

(1) 3apanue 3HAYEHUS TEXHOJIOTMYECKOIr0 MapaMeTpa (JaBjieHHs, TeMIle-
paTypsl u T.1.)

3aaHue 3HaYeHUS] TEXHOJIOTMYECKOTo apaMerpa (J1aBjaeHus], TeMIepaTypsl U T.1.) B
peXHMME YIpaBJIeHUs C OOpPaTHOM CBSI3bIO MPOU3BOIUTCS IIyTEM 3aJjaHUsI OLIOPHOM YacTo-
THI.

OnopHas yacToTa MOKET ObITh 33JjaHa KaKk C MECTHOI'O IyjbTa YIpPAaBJIEHUS, TaK U
JTUCTAHLIMOHHO. JIMCTAaHIMOHHOE 3aJ]aHHE JIOJKHO ObITh MPOU3BEIACHO BHEIIHUM 3a/1aT-
YUKOM (TIOTEHIIMOMETPOM JIMOO aHaJOTOBBIM CHUTHAJIOM OT YIPAaBISAIONIIETO MpUOopa),
ITOJKJIIOYEHHBIM K aHajmoroBomy Bxony FV nenwm ynpasnenus, curanom ot 0 no 10 B
(koncranta CD-042 momkHa ObITH paBHA «0»), WIM MOCPEACTBOM CTYINEHYATOTO 3aj1a-
HUS OTIOPHOW YaCTOThI 3aMBIKAHUEM BXOJHBIX KJIeMM S2...S6 (KOHCTaHThI CTYIIEHYaTOTO
3ananus ckopoctu ot CD-025 no CD-029). IIpu 3TOM MakcuManbHOMY BBIXOJIHOMY CHUT-
HaJly JaTyvka (MakCUMMalbHOMY 3HAYEHHUIO TEXHOJOTUYECKOTO IMapaMeTpa) COOTBETCTBY-
€T MakcuMajbHas OINOpHas 4acToTa, paBHAas MaKCUMaJlbHOM BBIXOJAHOW YacToTe (KOH-
cranta CD-012).

(2) IToakr0ueHHe JATYUKA TEXHOJIOTMYECKOI0 NapaMerpa

Jljig MOAK/IIOUEHUs JaT4uhKa TEXHOJOTUYECKOTO MapaMeTpa B peXuMe ¢ 0OpaTHOM
CBSI3bI0 MCIOJIB3YETCS KiieMMa aHaioroporo Bxozda FI. B 3aBucumocTH OT THIa BBIXOJI-
HOTO cUrHana natduka, BxoJ FI mommkeH ObITh, COOTBETCTBEHHO, 3alpOrpaMMHUpPOBAH
CJIEIYIOIIINM 00pa3oM:

e Toxkosuviii cuenan 4-20 mA na xnemme FI yenu ynpaenenus:
Koncranta CD-043 nomkHa ObITh ycTaHOBJIEHA B 3HaueHue "1" (mepembruka JP3*
Ha IIPOLIECCOPHOM IUI1aTe mpeoOdpa3oBaTes JoKHA ObITh B BEPXHEM MOJIOKEHUU «l1»).
o  Cuenan nanpsoicenus 0-10 B na xnemme FI yenu ynpaenenus:
Koncranta CD-043 nomxkna ObITh ycTaHoBiieHa B 3HaueHue "0" (mepembruka JP3*
Ha IIPOLIECCOPHOM IU1aTe mpeoOpa3oBaTesis JOJKHA ObITh B HUDKHEM MOJIOKEHUU «V1»).

* B Mmozensix Ooyiee paHHUX BblyckoB - JP1.
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Hwxe nokazana 6ox-cxema [TU/[-perymsitopa.

3apaHHasn .
BENMUMHA Tisawarm < ‘»—1 P |
CD-085 CD-086 0
KanubposouHast + 109% CD-091 ; OnopHas
BennuMHa Npenen - '
oBpaToN casia D090 + >+_| n BpemeHHas || Jacrora
- penen o
CD-084 + 3agepxka E 123
3amepeHHas 1.2 - CD-087 L
BenMumBHa 1,3! CD-084
o : 1,3
100% |_H4°! ; —{ O —KO_
CD-012 : D CD-088 2!

o2 CD-089
CD-084 CD.088 : °

CD-084

1. UnTterpansHas BenuuuHa | ctanoButcs paBHoi "0" B ClieyrOmux Ciryqasx:
e Korna ymnpasiieHHE IPEKpaliaeTcs
e Koraga HOBOE 3HaUE€HHE HMHTETPAIbLHONW BEIWYUHBI | BBEIEHO € MOMO-

IIbI0 BBIOOpA BXOJa MHOIO(QYHKLIHMOHAIbHBIX KOHTAKTOB (Jro0as u3
KoHCTaHT psajga ot CD-035 no CD-039 umeer 3nauenue "18").

2. Bepxuuii npenen BenuyuHbl | MOXKET ObITh YCTAHOBJIEH C OMOILBIO KOH-

ctantsl CD-090.
VYBenuuuBaiite BennunHy KOHCTaHTHl CD-090 ¢ 1enpio pacimmpenus BO3-
MOKHOCTH YIPaBJIEHUS 3a CUET MHTErpupoBaHusd. Ecinu cucrema ympasie-
HUSL BUOPUPYET, U 3TO HE MOKET OBbITh MPEKPAILLEHO HACTPOUKON BpeMEH!U
MHTErPUPOBAHUS WIK BPEMEHU 3aJIep’KKH Ha BBIXOJIE, YMEHBIIUTE 3HAUe-
Hue koHcTaHTsl CD-090.

3. YmpaBnenue oOpaTHO#M CBSI3bI0 MOXKET OBITh OTMEHEHO C IMOMOIIBIO CHUT-
Haja Ha COOTBETCTBYIOIIEH KJIeMME MHOIO(QYHKUHOHAIbHBIX KOHTAKTOB.
YcranoBus m00yto u3 koHcTtaHT oT CD-035 o CD-039 na "19", u 3ambl-
Kasi KOHTAaKT BO BpeMs BPAILEHUs, MOKHO CJIeNaTh yIpaBieHne oOpaTHOU
CBSI3bI0 HEBO3MOJKHBIM, @ COOCTBEHHO CUT'HAJl 3aJaHHOW BEJIMYMHBI B 3TOM
ciyyae OyJIeT UCIOJIb30BaH KaK CUTHAJ OMIOPHOM YacTOTHI.
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[IpuMmep: mpuMeHeHHe MpeoOpa3oBaTess YaCTOTHI ISl TOAEPKaHUS HE0OX0AUMOTO
TEXHOJIOTHYECKOTO TTapaMeTpa (B ITaHHOM CITy4dae — JIaBJICHUS B MarucTpalin).

Hcxonnpie nanHbie: - HEOOX0IMMas BEJIMYMHA JIaBJICHHS B Maructpaiu — 4 bar;
- natuuk nasnaenus OT-1 (0...10 bar, 4...20 MA);
- 3aJjaHue faBieHus ¢ myasra [14Y;
- YIpaBJICHUE C KIEMM.

ny

nyck/cron
kI )

— 9SC

JaTtumk 3

[
[aB/eHNs 1 0 FC (412 B
]2

EI-7011

Kosncranra 3HayeHune

CD-002 (pexxum yrnpaBieHus) 1
CD-042 (Bp100p OCHOBHOTO aHAJIOTOBOTO BX0/1A) 0
CD-043 (Bp100p BCTIOMOTATEIHFHOTO aHAJIOTOBOTO BXOJ1A) 1
CD-084 (pexxum IT1]/I-perynupoBanus) 1
CD-086 (mponopuuonaibHas Benuunna [11/]) 2 *
CD-087 (unrerpanpHas Benuunna [TU]1) 5%

* 3payeHHs KOHCTAaHT, BO3MOXKHO, TMOTPeOYIOT M3MEHEHHs B mporecce Hactpoiiku IT1]I-
peryisTopa.

Heo6xomumebrit moanepxuBaeMblii YpOBEHb JaBJICHUS 3a7a€TCS B YACTOTHOM IIpe-
oOpasoBaTesie MOCPECTBOM 3aaHusl ONMOPHOM YacToThl. Ee 3HaueHue ompenensercs mno
dbopmyme:

rae: Fo — onopnas vacrora, ['n;
Fmax — makcumanbnas BeixogHas yactora (CD-012), I'i;
_ PxF max P — HeoOxoanMoOe JaBjeHUE B cUCTEME, bar;

Fo=——+—
Pmax Pmax — MakcumaneHO€ aBlieHUE JaT4yuKa, bar.

B nannom ciydae (Fmax = 50 I'u, Pmax = 10 bar, P = 4 bar) onopnast yactora
Fo=20,0 I'm.
W3mepeHnyto mpeoOpa3oBaTeseM 4acTOThl BETHUUHY JaBJICHUs (TIPUBEACHHYIO K
OTIOPHOM YaCTOTE), MOKHO TIPOKOHTPOJIUPOBATH Yepe3 napameTp mornutopa U-13.
B nanHom npumepe B yCTaHOBMBIIIEMCSI peXUMe (JaBjieHHe B Maructpainu 4 bar)
3Hauenue U-13 nosmkHOo ObITh «20.0».

[Ipu pabote o oOpaieHHO# XapakTepucTtuke peryiaupoBanus (CD-084=3) 3naue-
HUE OMOPHOM YaCTOTHI HEOOXOAMMO OTIPENETATh 10 (hopmyre:

Fo_o06p=50—-Fo (I'n)
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6.9. 9HEPTOCBEPEFAIOLWMWA PEXUM

JInist oCyIecTBIICHHS SHEProcOeperarmmero ynpaBieHuss yCTAHOBUTE KOH-
crauty CD-095 na "1".

YcraBka Onucanue
0 DHeprocoepexeHrne HEBO3MOKHO
1 DHeprocoepereHne BO3MOKHO

Tak KaK KOHCTaHTBI, UCIIOJIb3YEMbIC JIJIsI peaTn3aliy PeKUMa yIpaBIeHUS
C DSHEpProcOepekeHNEM, UMEIOT ONTHUMAJIbHBIC 3aBOJICKHE YCTABKH, BBI-
CTaBJICHHBIE TEpej] OTIPY3KOM MOTPEOUTEN0, HET HEOOXOJAMMOCTH B HX
pEerylnupoBKe MPU HOPMAJIBHOM SKCIUTyaTalnu. ECiy XapaKTepucTUKU HUC-
MoJb3yeMoro Bamu aBUTATENs CHJIBHO OTIWYAIOTCS OT XapaKTEPUCTHK
CTAaHIAPTHBIX JBUTATEJCH, NI W3MEHEHHUS KOHCTAHT BOCIOJB3YHTECh
CJICIYIOIIMMHU PEKOMEHIAIIUSIMH.

(1) Pexxum ynpasiieHusi ¢ JHeprocoepexeHneM
(a) Koaddunuent sneprocoepexenus (CD-096)

Hcnonp3yiiTe 3Ty BEIMUMHY 3HEProcOepeXeHusl Ipyu BPalleHUH 3JIEKTPO-
JBUTATENsl B PEeXKUME SHEProcOepekeHus i NOoICUeTa HaNpsKEeHUs, Ipu
KOTOPOM K.IL.J. RJIEKTPOJIBUraTeNsl MaKCUMaJleH, U YCTAaHOBHUTE ATO 3HAYe-
HUE HaNpsOKEHUs KaK BBIXOJHOE OMOpPHOE. JTa BeJIMYMHA 3apaHee ycTa-
HOBJIEHA Ha 3aBOJIE-U3TOTOBUTENE Ul CTaHIAPTHOIO AJIEKTPOABUIaTENs.
C yBennueHuEeM BEJIMYMHBI PACTET TAKK€ U BEIMUYMHA BBIXOJHOTO HAIps-
HKEHUSI.

(b) HuwxHuii ipeaen mo HaNpsHKEHHIO, KOT/Ia eIle 00€CTIeunBaeTCsl PeKUM
sneprocoepexenus (CD-097, CD-098)

OYHKUMN YCTaHABIMBAIOT HUKHUMN IPEJEN 10 BBIXOJHOMY HAINPSKEHUIO.
Ecnu onopHoe HanpsikeHHe, MOJACUYUTAHHOE I peXKUMa dHeprocoepexe-
HUS MEHbLIE, YeM XapaKTepHbIN Ny mpeoOpa3zoBaTeisl HWKHUN Tpenel,
3HAQ4YEHHE HWXKHETO IpeJiena UCIOJb3YeTCs KaK BBIXOJHAs ONOPHAs BEJIH-
yyHa. HwkHUM npenen ycraHaBiIMBaeTCs s NPEIOTBPAIICHUS CpbIBA
BpallleHUsI [IpU MajibIxX Harpyskax. Eciu yctanoBuTh npeaens! npu 6 ' u
npu 60 I'u, BenmuuMHA, MOJTyYEHHAs C MOMOIIBIO JIMHEHHOW MHTEpIOJIs-
LIUM, MOXET OBITh UCIIOJIb30BaHA JUIsl YCTAaHOBKH JIOOOTO Ipejerna 1o Ha-
npspkeHuro (apyroro, yem 6 I'm u 60 I'ry). YcraBka npousBoautcs B % OT
HOMHHAJIBHOTO HAIIPSKEHUS dJIEKTPOABUTATEIIA.

73



PYKOBOACTBO MO SKCMINYATALUMN (Bepcus 2.3) El-7011

HanpsikeHne
)
510
CD-097
CD-098--- ! HwxHuit npenen
6:FL| 6I0 Ty

Yacrtora (I'u)

(2) Hacrpoiika 3HeprocoepeskeHust

B pexxume ympaBieHUs C 3HEProcOEPEeKCHUEM MOACUYUTHIBACTCS OMTH-
MaJIbHO€ HaNpPsLDKEHUE C y4ETOM MOIIHOCTH HATrPY3KU M MPHIIOKEHHOIO
K Hel HanpsbkeHus. OJHAKO ycTaHaBlIMBaeMasi BEJIMYMHA MOXKET U3Me-
HATHCSA MOJ JeMCTBHEM KOJeOaHUN TeMIepaTypbl, WK IpU UCIOJIb30Ba-
HUU 3JIEKTpoJBUraTesnei Apyrux npousoauteneid. Taxum oOpasom, B
psae ciiydaeB IpUKIagbIBacMasi BEJIMYMHA HANPSXKEHUS MOXKET ObITh He
ONTUMAIbHOW. ABTOMAaTHYECKas HACTPOWKA YIPABISET HAMPSHKEHUEM
TakuM 00pa3oM, YTOObI TOCTUTAJIUCh YCIOBUS MAaKCUMAJIbHOTO K.IL.JI.

(a) [Ipenen nacrpoiiku no Hanpsoxeruto (CD-100)
OrpaHuyuBaeT Iuana3oH PEryjIMpOBaHUs HANPSDKEHUS IPU HACTPOMKeE.
VYcraBka B MpolEHTaX OT HOMHHAJIBHOTO HAIPSKEHUs 3JIEKTPOJIBUraTe-
ns1. IIpu yctaHOBKe 3TOM KOHCTaHTHI Ha "(" HACTpOiKa CTAHOBHUTCS He-
BO3MOJKHA.

(b) Hanpsixenue crynenu Hactpoiiku (CD-101, CD-102)

OyHKIMHA YCTAaHABIMBAIOT WHTEPBAI M3MEHEHUS HANpPSDKEHHS 33 OJHWH
UK HACTPOUKH. YCTaBKa B % OT HOMHHAIBHOTO HANPSHKEHHS SJICKTPO-
nuratenss. C pocTOM 3TO# BETMYMHBI M3MEHEHUE CKOPOCTH BPAILICHHS
JIBUTATEISI YBEITMUMBACTCS. DTOT MHTEPBAI M3MEHEHUS HAINPSDKEHUS yC-
TAHABJIMBACTCS JUIsI HAYAJILHOTO HAIPSDKEHUS HACTPOWKH, TIPUHUMAEMO-
ro 3a 100% ¥ HOMUHAJIBHOTO HANpPSHKSHUS ABUTATENs, IPUHUMAEMOTO 32
5%. Benu4uHBI, MONydeHHBIE MYTEM JHMHEWHOW HHTEPIIOJSIMUA, MOTYT
OBITh WCIOJIB30BAHBI Ul YCTaBKU 110 HANPSHKCHUIO HACTPOWKH, 32 HC-
kimoueHneM BennarH 100% u 5%, onpeaensomux rpaHuilbl HHTEpBaa.

NHTepBan uamMeHeHUs
Hanpsi>xeHus

CD-101

CD-102

[}
5% BbixogHoe HanpskeHWe 100%
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6.10. YNPABINEHUE C MOMOLLbO MODBUS

[Ipeo6paszoBatens EI - 7011 moxer nucranunonHo ympasistbes no [1JIC ¢
ucrojas3oBanueM nporokoira MODBUS.

Cerp MODBUS coctout u3 ognoro BEJIVILIET'O (xouTtposmep) u BEJO-
MBIX (ot 1 mo 32 mpeoGpa3zoBateneit yactoTsl). [locnenoBarenbHast CBsI3b
mexny BEAYVIIUM u BEJOMbBIMU koutponmpyercst mporpammoii BE-
JIVIIETO, mpu stom BEJYIIUI nocsutaer 3ampocsl, Ha kotopsie BEJO-
MBIE oTBeyaror.

B kaxnaplii MOMEHT BE}IVH.[HPI MOCHUJIAET CUTHAI TOJBKO K oaHomy BE-
JIOMOMY. Kaxzapiit BEJIOMbBII umeer cBoii agpec, KOTOPbIH HCIONb3YeT-
cs BEJIYILIUM 1mpu opmupoBarun 3anpoca. BEJIOMbIN, nomyunsmmit
3arpoc, BHINOJIHIET YKa3aHHYI0 B HeM QyHKuuto u otBedaer BE/[VIIIEMY.

(1) Creuundukanuu ycTpoiicTBa cBsi3u

o Uurepdenc.................... RS-485 (momken ObITh yCTaHOBIICH

Moys uatepderica RS-485 nns EI-7011)
e CUHXpOHM3ALUA.............. ACHHXPOHHO
e [lapamerp nepenaum......... Uwucno nepenauu B 002X :

2400, 4800, 9600 601/c (kouctanta CD-106)
JlnnHa cioBa cooOienus: GpukcupoBaHHas - 8§ OUT
KoHnTponpHoe uncio (d4etHocts) : YeTHOCTD / He-
YEeTHOCTH, BO3MOYKEH BBIOODP YETHOTO WJIM HEUeT-
Horo (koHcTanTa CD-107)

Coobmenue "Cron" : duxkcupoBanHoe - 1 6ut

e IIpOTOKOM.....cuvennnnnnn. MODBUS
e MakcumanbHOE YUCIIO
YCTPOUCTB....uvvenvnnnnnn. 31 (mpu UCNoIB30BaHUHU MOIYJISI MHTEpdEiica

RS-485 nns EI-7011)
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(2) [JanHble, koTOpble MOTYT ObITh Hepenanbl/mpuHATel o I1IJIC - 310

KOMaH/Ibl BpAIll€HMsI, CUTHAJIBI OTIOPHOM YacCTOThI, COOOIIEHUSI O HEUC-
MIPaBHOCTH, COCTOSIHUU IpeoOpa3oBaTelis, a TAK)XKE CUTHAJIbI YCTaBOK U
CUMTBIBAHUSA KOHCTAHT.

(a) Bo1bop pexxuma ympasnenus (CD-002)

Buumanue:

Bri6epute MeTroa BBOJAa KOMAaH[Ibl BpAlllEHUsI U OMOPHOM YacTOTHI C
nomo1nbio KoHcTaHTbl CD-002. Jlns peanu3anuy KOMaH bl BpaleHUs U
onopHoil yacTtoTsl OT I1JIC ycTaBKM 3TOM KOHCTAHTHI TOJIKHBI IPUHU-
Mathb 3HaueHus ot "4" no "8". Takxke, 6€30THOCUTEIBHO K 3TOMY BBIOO-
Py, BO3MOKEH KOHTPOJIb CUTHAJIOB PEXMMaA BpPALEHUS, YCTABOK U CUH-
THIBAaHUS KOHCTaHT, KOMAaHJ Ha BX0JaX MHOTI'O(YHKIHMOHAJIbHbIX
kinemM. Korpa Ta wim mHas KomMaHAa MOJAETCs HAa MHOTO(QYHKIIHMO-
HaJbHBIE BXOJBI C KJIeMM OT S2 110 S6 menu ymnpaBlieHHs,, OHA CTaHO-
BUTCS Jlornyeckor komanaou MJIN.

IIpu ycranoBke ynpasiaenust IIY or mociiegoBare/ibHOH JTHMHHUHU
cBsi3u (IIJIC) He pexoMeHayeTcsi OTK/IIOYATHh (PYHKIIMOHMPOBAHHE
knonkn «MECTHBIW / JUCTAHIIMOHHBIN» (ycraHoBKa 3Ha-
yenusi CD-007 = 0), B NIpOTHUBHOM cJy4yae NPHU MOTepe CBSI3U MO
IIVIC pa6ora ITY mo:xeTt O0bITh 320,10KMpPOBaHA.

(b) 3nauenue onopuoit yactotsl (CD-105)

Bri6upatorcst 3HaueHHs] OMOPHON YacTOThl OT KOHTPOJLIEPA, a TAKKE
3HAYEHUS! ONMOPHOM M BBIXOJHOM YacTOT OT MOJKIIOYEHHBIX Ipeodpa-
3oBateneil. Paspemaromas crmocoOHOCTH 1O BhIXOAHOM yacTote mist El-
7011 cocrasiger 0,1 T'n. Jlaxke ecam onmopHast 4acToTa U3MEHWIACh Ha
0,01 I'u B xoHcTanTte CD-105, BenuuuHa B cOThIX A0JsX [y omopHoit
4acToThl OKpyrisercs. B ciydae Beibopa Benmuumubl 30000/100% B
enununax 0,1%, 3HaueHHe OKPYIJIAETCS aHAIIOTMYHBIM 00pa3oMm.

(c) CereBoii ampec npeodpazosarens (CD-106)

Anpeca npeobpazoBareneii B npenenax oxHoi [1JIC He momkHBI MO-
BTOPATHCS.

Jns m3menenus 3HadeHus kKoHcTaHT oT CD-106 no CD-108 Heo6xoau-
MO OTKJIFOUUTH MCTOYHHUK ITUTAHUS U 3aTE€M BKJIIOYUTH €r0 CHOBA.
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7. MOHTAX W TMPOBEPKA

A HNPEAYIIPEXJIEHUE

Hukorpa He mpukacaiiTech K BICOKOBOJIBTHBIM KJI€MMaM IIpe-
obOpazoBarens.

[IpeneOpexxeHue 3TUM NPEAYNPEKACHUEM MOXKET ObITh MPUUH-
HOM 3JIEKTpoyaapa.

[locTtaBpTe Ha MECTO BCE 3AIIMTHBIC KPBIIIKK IEpes MoJadyeu
NUTaHUs Ha npeobpa3oBarenb. [lepen ynanenueM Kpbliiek yoeu-
TECh, YTO BXOJHbBIEC CUJIOBbIE LIENIM pa30pBaHbl aBTOMAaTUYECKUM
BBIKJIIOYATEJIEM.

HeBHuMaHue K 3TOMy MpPEnyNpexIeHUI0 MOXKET ObITh MPUYH-
HOM 3JIeKTpoyaapa.

K MoHTaxy, mpoBepKe WM 3aMeHEe YacTeld MOXKET OBITH JIOIY-
II€H TOJbKO YIOJIHOMOYEHHbBIN EPCOHA.

VY nanure Bce METANIMYECKHUE MPEIMETHI (4achl, OpaciaeTsl U T.]1.)
nepe paboToM.

[Ipu pabote ucnoyib3yiTe U30JIMPOBAHHBIA HHCTPYMEHT BO U3-
OexaHue IEeKTpoyaapa.

[IpeneOpexxeHne 3TUM MPEAYNPEKICHUEM MOXKET ObITh MPUUH-
HOM 3JIEKTpoyaapa.

A NPEJOCTEPEKEHUME

B nuiare manenu ynpaBieHHs npeoOpa3oBaTelis UCIOJIb30BaHbl
uHTerpaibHble cxeMbl Ha ocHoBe KMOII-anemeHToB.

He xacaiitece KMOII-a51eMeHTOB, Tak Kak OHU MOTYT JIETKO
BBIUTH U3 CTPOS HOJ BO3JECHCTBUEM CTATUYECKOI'O AIEKTPHUYECT-
BA.

He noacoenunsiite 1 HE paccoeAMHSINTE MPOBOJA WIHA COEIU-
HUTENH, MOKa Ha LIEeNU MpeoOpa3oBaTelis MOJAHO AIEKTPOIUTA-
HUE.

HeBHumMaHne Kk 3TOMY NIPENOCTEPEKEHUIO MOXKET IIOBJIEYb
TpaBMy IEPCOHAJIA.
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7.1. NMEPUOOUYECKASA MNPOBEPKA

[Ipeobpazosatens EI-7011 Oyner ciayXuTh AOJbIIE, €CIIA COACPKATH €TO
B UUCTOTE, CyXOCTH, U IPU MPOXJIATHON TeMIiepaType OKpYKarollero Bo3ayxa
C COOJIIOJICHUEM IPEIOCTOPOKHOCTEH, OMUCAHHBIX B pa3jaenax 2, 3 HacTos-
IIEr0 PYKOBOJCTBA IO 3KcIUTyaTanuu. [IpoBeppTe HaJEKHOCTH JIEKTpUYE-
CKHX COCI[PIHGHI/Iﬁ, OTCYTCTBHC O6€CHB€‘~II/IB3HI/I${ WM JPpYrux HPU3HAKOB IIC-
perpeBa unu crapenus. [lonp3yiitech nomoinsto Tabmuusl 9. Ilepen nposene-
HHEM MEPUOINYECKON ITPOBEPKU OTKIIFOUUTE IEKTPOIIUTAHUE CUIIOBOM LIEIIH.

Tabmuma 9. [lepuoandeckas mpoBepka.
IIposepka

IIpoBepsiemblii 251eMeHT JleiicTBUS 110 pe3ysbTaTaM Mepuo-
JINUECKOH ITPOBEPKH

3arsaHyTh

BHCLLIHl/le KJICMMBbI, MOHTa>XXHBIC
Pe3b00BbIC COCAUHEHHS,
Paguarop-remioorBox

HezatsHyThle pe3b0OBBIC COCIHHE-
HHSI

Hanuuue nsui u rpsisu IIponyTh CyXUM CXaTbIM BO3JLyXOM
nox gasieHnem ot 39,2-10%Ta o

58,8-10*ITa (o1 4 110 6 Krc/cm?)

IlnaTel Lenel meyaTHOro MOHTA-
Ka

Hakorienne npoBojsineid MbUIH
HJIM Macia

IIpoayTh CyXUM CXaTbIM BO3/LyXOM
nox gasneHnem ot 39,2-10%TIa o
58,8-10*ITa (ot 4 110 6 Krc/cm?)

OxJa)XAa0INH BEHTUIATOP

HenopmanbHblii 1ym 1 BuOparus.
IIpoBepuTh, UCTEK JIM CPOK rapaH-

3aMEHHUTh OXJIKIAIOIIMA BEHTH-
JISITOP

TUPOBaHHON HapaboTku 20000 ya-
COB
HaKOHﬂCHMC IBUIA U T'PA3H

CHII0BBIE 3JIEMEHTBI IIpoayTh CyXUM CXaTbIM BO3/LyXOM
nox gasneHnem or 39,2-10%Tla o
58,8-10*ITa (ot 4 110 6 krc/cm?)

3aMeHUTh KOHJIEHCATOp WM OJIO0K

KOHJICHCATOPOB

CriaxxuBaroLMi KOHICHCATOP 3anax win odecuBeYHBaHNE

7.2. YACTW, NOANEXALLME 3AMEHE (PEKOMEHOALIUMW)

Jlia noutenbHOM, 6e30TKa3HON U OezaBapuiiHoi pabotsl EI-7011 nepuonu-
YEeCKH 3aMEHSNTE CIeyI0IINe YacTu:

Ta6nuna 10. Yacth, nmomiexaiiyue 3aMeHe.

Yacru Cpok cityKObI IIpumeuanue

OXxJa)XAa0UMi BEHTHISITOP ot 2 1o 3 aer 3aMEeHUTh HOBBIM

3aMEeHUTh HOBBIMHU
(10 pe3yJsibTaTaM HPOBEPKH)

3J’leKTp0J’ll/lTl/l YECKHUEC KOHJICHCA-

ot 5 1o 7 ner
TOpBI 3BEHA MOCTOSIHHOT'O TOKa

IInara npaiiBepoB ot 4 10 6 et 3aMeHUTb HOBOH

IIpenoxpanurens ot 10 no 12 ner 3aMEeHUTh HOBBIM
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8. 3AWMTHbIE ®YHKLUWX NPEOBPA3OBATENA YACTOTbI

OTOT pa3jien OmMChiBaeT 3amuTHbe (QyHKIMM mpeoOpasoBarens El-
7011 1 COOTBETCTBYIOIINE COOOIICHHS AUCIUICS MyJbTa YIPaBICHUS B CITy-
yae IMOSIBJICHUS aBAPUNHBIX CUTYallMi B YIPABIAEMOM 3JIEKTPOIPHUBOJE, a
TaKXE )IGI>'ICTBI/I${, KOTOpPbIC HGO6XO)II/IMO NPCAIIPHUHATE JJId UX YCTPAHCHUSA.

8.1. OEMCTBUS SALMUTHBLIX OYHKLUMA U OUATHOCTVKA ABAPUMHBIX CU-
TYALV

(1) TIlpum nosiBneHuM aBapuiHON CUTyallUU B 3JIEKTPONPUBOJE B IIPeoOpas3o-
BaTeJ€ YacTOThbl aKTUBU3HPYETCS COOTBETCTBYIOIIAS 3alllUTHAs (YHKIIMS,
Ha JucIUiee MyabTa ympaBieHus npeoOpazoBarens EI-7011 unaumupyercs
COOOIIEHHE, U 3aMBIKAIOTCSl KOHTAKThl JAUCKPETHOTO BBIXOJa, 3allporpam-
MUpoBaHHOro Ha ¢pyHkuuto «HeucnpaBHocTe» (cM. [lpumeuanue Huxe).

[Ipu sTOM HampspkeHHe Ha BbIXOJE NpeoOpazoBaressi OTKIOYaeTcs, U
AJIEKTPOJIBUTATEIb HAYNHAECT NHEPLHOHHO OCTAaHABIIMBAThCS.

ComnocraBbTe coo0lIeHHE Ha JMCILIee CO CJy4daeM, ONMCAHHBIM B
NpUBeICHHONH HMKe Taduauue 11, cOOTBeTCTBYHOIIUM CpadaTbIBAHHMIO
OIHON M3 (PYHKIUH 3alIMTHI npeoldpa3oBareis, U NPUMHUTE Mepbl 1O
YCTPAaHEHHIO aBAPUIHHON CUTYalMU.

(2)  Ecnm nmpoBepku WM ONMUCAHHBIC JEHCTBUS MO YCTPAHCHHUIO aBApUHHOMN
CUTyallMM HE MOTYT PELIuTh Mpobiemy, cBsKUTeCh ¢ Bammum npeacraBu-
TEJIbCTBOM CEpPBUC-LEHTPAa HE3aMEUIUTEIBHO.

(3) Jyis mOBTOPHOTO IyCKa JBUTATENS OTKIIOYMTE BXOJHBIC CHUIIOBBHIE IEMHU
npeoOpas3oBaTesii OT CETH AJIeKTponuTaHus (4ToObl mpeoOpazoBareib Ie-
pelien B cOCTOsIHUE "BBIKIIIOUEH" U IoTac AMCIUIEH MyJbTa yIpaBiIeHUs), a
3aTeM MOoJaiiTe MOBTOPHO HANPSHKEHUWE HA BXOJ, WJIM HaXMUTE KHOIKY

CBPOC.

Korma momana xomanga BPAIIIEHUE BIIEPE/l (OBPATHOE
BPAILIIEHUE), npeoOpa3oBaTenb HE BOCIPUHUMAET  KOMaHAY
CBPOC 3AIIUTDI. Yoenurech, 4TO MOBTOPHOE BKIFOYCHHUE TTPO-
u3Boautcs mocne Toro, kak komanna BPALIEHUWE BIIEPE]]
(OBPATHOE BPAIIEHHUE) otkitoueHa.

[Ipumeuanue. Oyukius «HeucrnpaBHOCTH» MHOTOQYHKIHOHAIBHOTO JHC-
KpPETHOTO BbIX0/a SIBJIsieTCS 000OIEHHON U BKIIIOUAeT B ce€0sl HEUCIpaBHO-
CTH WJIH aBapuiHbIE CUTYallUH B 3JIEKTPOIPUBOJAE U HEUCIIPABHOCTH CaMOTO
npeoOpazoBaTeIst YaCTOTHI.
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Taonuma 11.

PYKOBOACTBO MO SKCMINYATALUMN (Bepcus 2.3)

PEKOMCHAANWH 110 UX YCTPAHCHHUIO.

El-7011

CooOwienus Ha nucruiee 00 aBapuHHBIX CUTYalUsAX B JIEKTPOINPUBOJIE U

Coo0l1eH e Ha JTHC-
ee 00 aBapuitHOi
CUTyaluH

Onucanue

Bo3moxHas aBapuiiHas cuTyanus B
3JIEKTPONPUBOLE

Pexomenjalum 1o ycTpaHeHHUIO aBa-
puitHOW cuTyanuu

Uv1

Hu3k U 3BeHa MT

HenocrarouHoe  Ha-
HpPsDKEHUE  OCHOBHOM
uenu (3BeHa IOCTOSTH-
HOT'0 TOKa)

HenocratouHoe HampsbkeHHE B OCHOB-
HOﬁ LEMNU IMOCTOSTHHOI'O TOKa BO BPEMs
BpaILEHUS.

Perucrpupyemslii ypoBeHb:

nopsaka 380 B u meHee

Uv2

Hu3k koHTp U

Henocrarounoe Ha-
l'lpﬂ)KeH ue B nenu
YIpaBJICHUS

He}lOCTaTO“lHOC HamnpspKE€HUE B LCIIH
yhnpaBJICHUs BO BPEMsI BpallICHU A

e [IlpoBepbTe NOJCOEAMHEHUE CETU
IEKTPOIUTAHUS

e OTKOppEKTHPYHTE HAIPSHKEHUE B
JIMHUH

Uv3
C6on npeasapsga

HewucnpaBHocTh  11emu
npensapsiia

HeucnipaBHocTh pesucropa mnpensapsia,
JAuoja TpeAs3apsijia, IUIaThl yNpaBICHUS
THPUCTOPAMU

IIpoBepbTe 371€MEHTHI LENH Ipeazaps-
Ja

oC

lMeperp no Toky

Ileperpy3ka mpeoGpa-
30BaTeIst 110 TOKY

BbIX0HOI TOK Pe0Opa3oBaTelis MpeBbl-
CHJI IIPEJIEIT NIEPErpy3KH MO TOKY

e IlposepbTe cOmpoTHUBICHHE 00-
MOTKH 3JIEKTPO/IBHIATEIIs

e VBenuubTe BpeMs
Ha/TOPMOKCHUSI

e IlpoBepbTe H3OISLHIO JBUTATEIS

e Bocnosb3yiitech MyJIbTUMETPOM

pasro-

oV

Bbicokoe BxoaH U

Ileperpy3ka mno Ha-
IPSDKEHUIO

HamnpsikeHne B OCHOBHOW LieNU IOCTO-
SHHOTO TOKA NPEBBICHJIO MpEJeN Iepe-
IPY3KH IO HaNpPSKEHUIO
Perucrpupyemslii ypoBeHb:

nopsiika 800 B.

YBenuubTe BpEMS TOPMOMKEHUS, J0-
6aBbTe LElIb TOPMOXKCHUS (TOPMO3HOM
PE3UCTOp U TOPMO3HOM MPEPHIBATEND)

GF

K3 Ha 3emnio

Hapymenue i yred-
Ka TOKa B LIEMH 3a3eM-
JIeHU

BoixogHoil TOK uepe3 3a3eMIICHUE Ipe-
BbiciI 50% OT BEJTMYMHBI HOMHHAIBHO-
o TOKa 1peodpa3oBaTess

e IlposepbTe, He HaOMIOmAETCS JU
HapylCHHE H30JSLUHA  3JIEKTPO-
JIBUTaTENs

e [lpoBepbTe, HET JIM HapyLICHHS
COCIMHEHUH Mexay Inpeodpa3o-
BATEJICM U JJICKTPOBUraTEIeM

PUF
Het U Ha IGBT

Hapymenne ocHOBHO#
LeNnu 3BEeHa IIOCTOSIH-
HOT'O TOKa

e [leperopein npeaoxpaHUTENb
Ld BblLLU'll/l U3 CTPOs BBIXOAHBIC TpaH-
3HCTOPBI

IIpoBepbTe, ecTb JM HEHUCIPABHbIE
TPaH3UCTOPbI, KOPOTKOE 3aMBbIKaHUE CO
CTOPOHBI HATPY3KH, 3a36MJICHHE H T.J1.

*OH1

Meperpes paguar

IleperpeB paauaropa-
TEIJI00TBOAA

TemmnepaTypa TEIIOOTBOZA TPAH3HCTOPA
IIPEBBILAET  JOMYCTUMYIO  BEJIMYMHY
(JlocTurHyTas Temriepatypa HpeBbIIIAET
yposerb OH1 (nopsiixa 95 ° C))

IIpoBepbTe BEHTHIISITOP U HPOKOHTPO-
JIPYHTE TEMIIEpaTypy OKpYXKarolen
cpebl

OH2

Ileperpes panuaropa-

Temmneparypa TEIIOOTBOJA TPAH3HCTOPA
NpeBhICHIIA AOIMYCTUMYIO BCIUYHUHY I10

IIpoBepbTe BEHTHIISITOP U HPOKOHTPO-
JIPYHTE TEMIIEpaTypy OKpYXKarolen

Meperpes paauar | "Heomond yposHio OH2 (nopska 105 °C) cpes:
0 L 1 Ileperpy3ka amektpo- Beixonsrie napaverprt npeoGpasosatess YMEHBIINTE dHEProHarpy3Ky Ha JBH-
MPEBBIIAIOT YPOBEHD IEPErPy3KH  DJICK-
JBUTATEIIA rareiib

Meperpy3 aaur

TPOABUIaATEIIA

OoL2

BbIX0/JHbIE MTapaMeTPhI IIPeodpa3oBaTes

Ieperpy3ka mpeobpa- VYMeHbIINTe HArpy3Ky, YyBEIHYbTE
soBaTCNS NPEBBILIAIOT YPOBEHb IIEPErpy3KH Ipe- Bpest pasrona
leperpy3 nHeep obpasoBatens
*0 L 3 Wnaukanus neperpys- | BeixomHoit Tok mpeoGpa3oBatesis peBbl- VMCHBIIMTE  HATpY3Ky,  yBGIMUBTC

npeBbILIJ MOMEHTa

KU 10 KPYyTAIIEMY MO-
MEHTY

CHJI YPOBEHb MHAMKALMH HEperpy3ku Mo
KpyTsiemy MmoMmenty (CD-075)

BpeMs pasroHa

SC

Koportkoe 3ambikanue

Beixo npeobpasoatensi (Harpyska) Ko-

e [IpoBepbTe CONPOTUBIECHHE O00-
MOTKH JBUTaTENs U Kabest

B BBIXOAHBIX nensax OTKO3AMKHYTEL I
Ld BEPHT! IIPOTUBJICHUEC H30-
K3 Ha Bbixoge npeobpazoBaTens p y POBEPBTE  CONPO
JALMU ABUIaTelIs
EFO Buewnsist  Heucnpas- | HewcnpaBrocts npon3sonuia Bo BHewHUX | IIpoBepbTe BHELIHHWE LENW yIpaBie-
HOCTb LENAX YIIPaBJICHUA HUs

BHelwHsas owunbka
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Tabnuna 11. CooOumenus Ha auciee 00 aBapUIHBIX CUTYalUsSX B AJIEKTPOIPUBOJIE U

PEKOMEH/IAlMH TI0 X YCTPAaHEHUIO (MMPOJOJKEHNUE).

Coo01ieHue Ha Juc-

Bo3moxHas aBapuiiHas cuTyanus B

Pexomenjalum 1o ycTpaHeHUIO aBa-

ee 00 aBapuitHoi Omnucanne N
cHTyauun DJIEKTPOIPUBOJIE PUIHON CUTyalluH
EF2 BHemHsst  Hewcnpas-
OwwubKa BX S2 HOCTb (KJIemMMa S2)
EF 3 BHemHsst  Hewcrnpas-
Owwubka BX S3 HOCTb (kiemma S3)
IIpoBeppTe  COCTOSIHME  BXOIHBIX
E F 4 Buewnsist  Heucnpa- | HeucripaBHOCTH Hpom301UIa BO BHEIIHEH | kiemM. Ecin cooOlueHne MHIAMIKPY-
Owwbka Bx S4 HOCTBb (kiiemMma S4) LeNH yIpaBIeHUs €TCsl IIPH He MOJICOSAMHEHHOH KIeMMe,
3aMeHHUTe npeobpa3oBaTesb
EF 5 BHemHsst  Hewcrnpas-
Owwubka BX S5 HOCTBb (kiiemma S5)
EF 6 BHemHsst  Hewcnpas-
Owwubka BX S6 HOCTb (kiIemMMa S6)

SPi
O6pbiB BX (hasbl

OO6pbIB BXOAHOI (a3bl
JNEKTPOIHUTAHHS

e Pa3max mynbcaluii Ha LIMHE I10CTO-
SIHHOT'O TOKA TIPEBBICHII 3HAYCHHE
(CD-080)% x 800 B/ 100 %

o HCTO‘{HHK IMUTaHUA Ha BXOAC IIpE-
oOpa3oBarerns HMeeT 0OpbIB (a3bl

e lmeercst GonbLol pa3baiaHc BXOA-
HOT'O HAIPsHKCHHUS]

e IIpoBepbTe HANPSHKEHUE B IMHUU
e IloBTOpHO 3aTsHUTE pe3bOOBBIC
COCZIMHEHUS BXOAHBIX KJIEMM

SPo

O6pbiB BbIX (hasbl

OO6pbIB (a3el Ha BbI-
xoze

e Ha BbIxozme mnpeoOpa3oBareins HMe-
ercst oOpbIB (a3bl

e OTKJIOHEHHE TOKA IO OJHOI M3 BbI-
XOIHBIX (pa3 MPEBBICHIIO 3HAYCHHE,
ycranoisienHoe B CD-082

e [IpoBepbTe BBIXOJHBIC MOACOCAU-
HEHUS

e [IpoBepbTe UMIIEAAHC JBUTATEIS

e TIOBTOpHO 3aTsSHHUTE pE3bOOBBIC
COCJIMHCHHSI HA BBIXOJIC

*CE
Cboit RS232/485

Hapymiena cBsizb
MODBUS

Komanzapl ynpaBieHuss HE MOTYT OBITh
HPUHSATH HOPMAJIBHO

IIpoBepbTe puOOpsI

HJIM CUTHAJIbI

epesarime

RR
Heuc Topm IGBT

Beiten u3 crpost TpaH-
3UCTOP TOPMOXKEHHUS

TpaH3UCTOp TOPMOXKEHUS
CTpost

BBIIIC]T H3

3amMeHHTH peobpa3oBatenb

CPFoO

C6oi ynpasneHus

HewucnpaBHocTh  11€1IM
ynpasienust 1. Hapy-
IIEHA CBS3b C MYJILTOM
yIpaBJICHUS

e CBsi3p MEXy Ipeodpa3oBaTeiieM H
nyJabTa YyHpaBJICHUS HE yCTaHABJIU-
BAETCS 33 BpeMsl 5 C [OCIe BKIIOUe-
HHUA IUTAaHUSA

e Bo3MOXHas HEUCIPABHOCTL IIE€PH-
(bepuUiHBIX 3JIEMEHTOB CBSI3HM MHK-
porporeccopa

e TIOBTOPHO MOJCOEIMHHUTE COCIHU-
HUTEJIb IMyJIbTa YIPaBJICHUS

e [IpoBepbTe MOJACOCAMHEHHS LIEMH
YIpaBJICHUS

e 3amenure raty LTI

CPF1

C6on ynpaeneHus

HewucnpaBHocTh  11€TIM
ynpasienust 2 . Hapy-
IIEHA CBA3b C MAHEJIbIO
yIpaBJICHUS

e CBsi3p MEXIy Ipeodpa3oBaTeiieM H
IIyJIbTOM YIIPABJICHUA YCTaHaBJIMBa-
€TCs IOCJIC BKIIOYCHHUA IMTUTaHUA, HO
MO3)KEe HapyllaeTcs Ha BpeMms Oosee
2¢

e BO3MOXHasi HEHCIIPaBHOCTb IIEpH-
(bepuUiHBIX 3JIEMEHTOB CBSI3HM MHK-
ponporeccopa

e IIOBTOPHO MOJCOEIMHHUTE COCIHU-
HHTEJIb MMyJIbTa YIPaBJICHUS

e [IpoBepbTe MOJACOCAMHEHHUS LICTICH
YIpaBJICHUS

e 3amenure raty LTI

CPF4

Heucnpasrocts [13Y

Owwubka EEPROM
Hewucnpasuocts  ALITT
c P F 5 LEHTPAJILHOTO TIpoLec-
Owwmbka ALM copa (CPU)

ITnara LIT npeoOpa3oBareisi HewcHpas-
Ha

3amenurte ruiaty LIT
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8.2. CUrHAIbI OMNOBELLEHUA

[Ipu mosiBIEHUM CUTHAJIOB OMOBEIICHUSI HE MPOUCXOUT 3aMbIKAHUS KOHTAKTOB
JUCKPETHOTO BBIXOJIA, 3alporpaMMUpOBaHHOTO Ha ¢yHkiuoo «Heucmpas-
HOCTb», U NpeoOpa3oBaTellb BO3BPALIACTCS K €ro IITaTHOMY PEXUMY yIpaBJie-

HUS aBTOMATUYECKH ITOCJIC YCTPAHCHUS TPUIUHBI OMTOBEIICHHMS.
Crnenyromas Ta0biuiia OMUCHIBAET PA3IUYHBIC TUITHI CUTHAJIOB OTIOBEIIICHHUS.

Taonuia 12. Curgansl OMOBEIIEHUS M TIOICHEHUI K HUM

CHrHaJI OTOBeIeHUsT Ha
JUCILIee

Co;lepmal-me CUTHaJIa

IMosicHenne

Uv (murae)
Huskoe U nutaHus

Wuaukanuss TOHM)KEHHOrO Harps-
JKEHUS 3JIEKTPOIIUTAHUS

3aduKCHPOBAHO, YTO HANPSKEHHUE TTUTAOIIEH JICKTPOCETH
HOHHXKEHO

O V (wuraer)
Bbicokoe BxogHoe U

Ileperpy3ka 1o HanpsDKEHUIO BO
BpEMsI OCTAHOBA JIBUTATENIs

HanpskeHue B OCHOBHO# 1ienH (3B€Ha MOCTOSIHHOTO TOKa)
HPEBBIIAECT YPOBEHb MHAMKALIMU NEPErPY3KH 110 HAIpsKe-
HHIO [IPH OTKJIOYESHHOM BBIXOJE PpeoOpa3oBaTers

o H1 (Mvraer)
[Neperpes paguar

ITeperpes pagnaTopa-TemiooTBoAa

B ycnoBusiX, KOrjaa Temieparypa TeIIoOTBOa IPEBbIIIAeT
yposenb OH1 (mopsiaka 95 °C). YpasieHue npoaoiKaer-
cs ipu uHuKauu "OH1"

0 L 3 (Muraer)
npeBbILLI MOMeHTa

WHpukanust neperpysku 1o KpyTsi-
IIEMY MOMEHTY

Ilpn ycnoBum INpeBbILIEHHUS BBIXOJHBIM TOKOM 3HAUYCHUS
koHcTanThl CD-075 (ypoBeHb Heperpys3ku 1o KpyTAIeMy
MOMEHTY), yIpaBJIEHHE NPOIOIKAETCS IPU MHAMKALMH T1e-
PErpy3KH 110 KPyTSILIEMy MOMEHTY

B B (muraer)

BHelwHsas owunbka

BHeuinsst 6J0KHpOBKa

Komanna BHeurHed OJIOKMPOBKM BBOAMTCS C KJIEMM LENH
YIpaBIICHUS

E F (Muraer)

HeBepHas komaHaa

OpHOBpeMeHHast
"Bpaiuenue
BpaiieHue"

nogaya KOMaH[
Brepen'"/"O6paTHOE

O06e komanpl: "Bpauienne Brepen" u "OOpatHoe Bpaiiie-
HHe" 10JIaHbl OJTHOBPEMEHHO B Teuenue 500 mc

C A L L (muraer)

OxupaHue cBs3m

Oxwuanue coobennss MODBUS

IIpu ycnosuu: CD-002 ("BbIOOp MeTOz1a yripaBieHus") = 4,
npeoOpa3oBatenb HE MOJy4aeT DAaHHBIX O MOCIE[OBaTENb-
HOCTH KOMMYTALIMH 1OC/IE BKIIOYEHUS TUTaHUS

0 H 3 (Muraer)

IIpenynpexaeHue o neperpese

CurHai npeaynpexaeHus 0 neperpeBe BBOIUTCS OT KJIEMM

I'Ipenynp neperp LIeNH yHpaBlIeHUs
C E (Mmraer) Ommbka B coodmennn MODBUS BoiOupaercs: MpoaoKEHHE YIPABICHHUS [P WHIUKALUH
Coon RS232/485 coobuenns "CE
0 P E 1 HenpaBuibHasi ycraBka HOMHHab- | OIIKOKK B yCTaBKe HOMHHAJIBHOW MOIIHOCTH IPeodpa3o-
Owwubka kVA HOM MOLIHOCTH TIpeoGpa3oBaTes BaTEINS

oPE3

[ybnupos Bxoaos

HemnpaBuibHoe nporpaMMHupoBaHue
3HAYECHHUS! MHOTO(YHKIHOHAIBHOTO
JINCKPETHOT'O BXOZa

IIpu BBIGOpPEe MHOTO(GYHKIHOHATBHBIX KOHTaKTOB (0T CD-
035 mo CD-039) npou30uuv 0JHA HJIH HECKOJIBKO OLIMO0K
B yCTaBKax, a IMEHHO:

e VcraHOBIIEHBI 2 Wi (0J1ee OANHAKOBBIX BEINYHHBI

e OJHOBPEMEHHO clenaHbl ycraBku 15 u 16

e OJHOBPEMEHHO ClieNaHbl ycTaBku 22 u 25

oPES
Owmwmbka VIf

HenpaBuibHOE nporpaMMupoBaHue
coorHoenus U/f

Oumbka B JaHHBIX IpH ycraBke KoHcTaHT oT CD-012 mo
CD-018 ("3nauenune cootHouenust U/f")

oPEG
Ownbka Beoga CD

HenpasuiibHOe nporpaMMupoBaHue
3HAYCHUH KOHCTaHT

ITpon3sonuia oHa U3 CIESAYIONMX OLIHOOK B yCTaBKaX:

e  HomuHanbHbli TOK npeodpasosatenst x 0.1 > CD-032
(HoMuHaIbHOro Toka apurarens) wim CD-032 > Ho-
MHHAJILHOT'O TOKa Ipeobpa3oBareis x 2

e (CD-058 (uacrora mepeckoka 1) = CD-059 (uacrots
nepeckoka 2) - CD-060 (quana3oH 4acToT Iepeckoka)

e (CD-030 (BepxHei mpenen BbIXOAHOH 4acToThl) < CD-
031 (HYOKHEro npesesna BHIXOAHOW 4aCTOThI)

82




PYKOBOACTBO MO SKCMINYATALUMN (Bepcus 2.3)

8.3.

MO YCTPAHEHUIO

(1) Ecnu anekrpoaBurarenb UMeET NpU3HAKHU JIt000H HEHCIPaBHOCTH, OMH-
CaHHOW HMJKE, BBISICHUTE MPUYMHY U BBIIOJHUTE ACUCTBUS 10 yCTpaHe-

HHWIO HCUCITPABHOCTH.

(2) Ecniu aTH geiicTBUs HE pemaroT mpodiieMy, HE3aMeUIMTEIbHO CBSIKH-

El-7011

HEMCNPABHOCTW 3NEKTPOLABUIATENA U QEUCTBUA

Tech ¢ Bammm mpeacTaBuTeIbCTBOM CEpPBUC-IIEHTPA.

Tabnuna 13. HencripaBHOCTH 3J€KTPOABUTATENS U ACUCTBUS 110 UX YCTPAHEHHUIO

HewucnpasHocts

Oran npoBepku

JIelcTBYSL IO yCTPaHEHHIO

DJeKTpoJBUTaTENb  HE
BpaLIaeTcs

IIpoBepbTe HaNpsHKEHNUE MCTOUYHUKA MUTAHMS, MOM-
KIIFOYCHHOT0 K KileMMam R,S,T.

o BKJ'llO“ll/lTe HUCTOYHHUK ITUTAaHUS

o BblKJ’llO“ll/lTe HUCTOYHHUK IIUTAHUA U BKIIKO-
YUTE IIOBTOPHO

e [IpoBepbTe HANpPSHKEHUE MCTOUYHHMKA ITHTA-
HUs

e  VYo0enurech, 4TO Pe3bOOBBIC COCHIUHEHHUS
KJICMM 3aTSHYTBI

IIpu u3mepenun ucnonb3yiite BosbT™METp. COOTBET-
CTBYET JIM HAIPSHKEHUE yKa3aHHOMY Ha TaOluuke
nsurarens ?

BrIkmiounTe HCTOYHHK IMATaHUsA,
BKJIFOYUTE IOBTOPHO

U 3areMm,

"Knunures" 1M ABUTaTeNb N3-3a EPErpysKku ?

YMeHBIIUTE HArpy3Ky M YCTPaHHUTE 3aKJIUHU-
BaHUE

BeicBeurBaeTCs JiM Ha AMCIUICS CHUTHAI HEUCIIpaB-
HOCTH ?

BriOepuTte paXkuM HHANKALUH HEHCIIPABHOCTEH

Ilomanbl ym xomanabl "Bpamenue Brepen" wim
"O6paTHoe BpaieHue" ?

IIpoBepbTe noacoeMHeHnE

BBezieHo s HanpshKeHHUe yCTaBKH 10 4acToTe ?

e llcnpaBbTe MOACOEUHEHUE
e  Bribepure HanpspKeHHE YCTaBKH O 4acTO-
T

IIpaBHIIBHO JH CclieNaHa yCTaBKa PeKMMa yIpaslie-
Hus (CD-002)?

BBenuTe npaBUIIbHYIO BEIUYUHY

IMoncoenuunTe (a3l Kak yka3aHO Ha KIeMMax

DIeKTpOABUTATEND IIpaBuibHO i mojcoequHeHs! kieMMsl U, V, W ? SICKTPOABHIATCI
Bpalaercss B 0OpaTHOM m m
Ionanbl nm curHanel  "Bpamenue Broepen" wim
HarpaBJICHUU "Obpartoe Bpamenue” ? IIpoBepbTe noacoeANHEHHE
'TH BpallcHU !
3 IIpaBUIIBHO JIM MOJCOSMHEHBI LIeNH YacTOTHOW yc- | IIpoBepbTe, a mpu HEOOXOAMMOCTH HCIpPaBHTE
KT] BUI'aTCJIb
JICKTPOABHIATCIL TaBKH ? 110JICOEIMHEHUE
BpalIaeTcsi, HO peryJiu-

pPOBaHHUE CKOPOCTHU HE-
BO3MOXHO

IIpaBuibHO M BBIOpPAH PEXUM YNpaBiIeHUS (KOH-
cranToit CD-002) ?

IIpoBepbTe BHIOOP pexkuMa yIpaBIieHHs

He upe3mepHa s Harpy3ska ?

YMeHbIINTE Harpy3Ky

OOGOpOTBI  IEKTPOBH-
raTessi CIMIIKOM BEJIHKH
HJIM MaJIbl

IIpaBuibHO 1 BBIOpAH 3JIEKTPOBUraTelb (KOIUYe-
CTBO I10JIFOCOB, HANPsDKEHUE) ?

V3yunre creundukan Ha TaOIMYKE OJIEK-
TPOABUIaATEIIA

IIpaBuiIBbHO JIM BBHIOPAHO COOTHOLICHHE M3MEHEHUS
CKOPOCTEeH pa3roHa/TOpMOXKEHHs (IS 3aLeryIeHUI
nepenay) ?

IIpoBepbTe COOTHOIIEHHE H3MEHEHHUsSI CKOPO-
CTeii pa3roHa/TOpMOKeHUsI (Tepeaadn u.T.11.)

IpaBUIBbHO JIM C/ENIaHa YCTaBKa 110 MaKCHMAabHON
gacrore ?

IIpoBepbTe ycTaBKy 110 MaKCUMaJIbHOH YacToTe

Hcnone3yiite BonpT™Merp. He mano nu Hanpsbkenue
MEXIY KJIEMMaMH 3JICKTpoJBHrartess ?

ITpoBepsTe BEIOpanHOe cooTHOLIeHne U/F

OOGOpOTBI  IEKTPOBH-
rareins HecTaOWIbHBI B
nporiecce paboThl

He upe3mepHa s Harpy3ska ?

YMeHbIINTE Harpy3Ky

He upe3mepHbl 1M U3MEHEHUST HATPY3KH B IpOLiecce
pabotsl ?

e  VYMeHbIIUTE U3MEHEHHUsI Harpy3ku B pabo-
YeM IUKJIIC

e  VBenuYbTe EMKOCTh LEHH IMpeobpa3oBa-
TEJIb-)JICKTPO/IBUTATEIb

3-x ¢azHoe Wik 0aHO(pA3HOE MUTAHUE HCIIOIB30Ba-
HO |, ecii 3-X (pasHoe, HeT Jih 00pbhIBa OJHOM W3
as ?

o Jlust Tpex(ha3HOro UCTOUYHHUKA MTHUTAHUS T10-
BepbTC IOJCOCAMHEHUE, - HET Ju OOpbIBa
ta3zsr

o Jlna oxHOGA3HOrO HMCTOYHHMKA [HTAHUS
IMOJICOCIUHUTE K UCTOYHHUKY MU TAHUA
JIpocceib
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PYKOBOACTBO MO SKCMINYATALUMN (Bepcus 2.3) El-7011

9. TPEBOBAHUA BE3OMNACHOCTHU

9.1. IlpeobpazoBarens EI-7011 cooTBercTByeT neicTByromuM IlpaBuiiam ycrpoiicTBa
AIIEKTPOYCTAHOBOK.
9.2. CreneHb 3aIIUTHI OT MPOHUKHOBEHUS BHEITHUX TBEP/IBIX IPEIMETOB U BOJBIL:
- 1P20;
- 1P54 (Bo3mosxHO Tosbko 11t Moneneit 050H...400H).
9.3. 3ammuTa nepcoHanga OT MOPAKEHUS IEKTPUUECKUM TOKOM:
- kimace "I".

10. KOMMNEKTHOCTb

B xomruiekT crangapTHOM nocTaBKku BXoauT npeoOpazoBatens EI-7011 B unausuay-
aIbHOM YIIAKOBKE U Tape.
JIOTIOTHUTENBHO, MO0 OTIEIbHOMY 3aKa3y, K YaCTOTHOMY IIPeoOpa3oBaTeo MOTYT
OBITH IMOCTABJICHBI CIIEAYIOIIUE YCTPOUCTBRA!
- TOPMO3HOM PE3UCTOP U TOPMO3HOM IIPEPHIBATEIID;
- BXOJHOW M BBIXOJHOM (PUIBTPBI, PUIBTP IEKTPOMArHUTHBIX TOMEX, peak-
TOP IOCTOSIHHOTO TOKa;
- moaynb uHTepdeiica RS-485 ms EI-7011;
- TaTYUKH TEXHOJIOTUYECKHUX NIapaMETPOB;
- IyJbTHI IUCTAHIIMOHHOTO YIIPABIICHHUS;
- YAJIMHUTENbHBIN Kabenp nynbTa ynpasiaeHus YK-EI-10 (anuna 10 m).

11. TAPAHTUX NOCTABLIMKA

B cootBerctBumn ¢ CepBucHoit nonutukoit OOO «Becnep aBToMaTnkay moCTaBIIUK
rapa"nTupyet 0€30TKa3HyI0 paboTy mpeodpa3oBarTess B TCUEHNUE TapAaHTHITHOTO CPOKa MpHU
YCIIOBUU COOIOICHUS MTOKYIATelIeM BCEeX MPEAYNPExKACHUN U MPeaoCTEepeKEHUH, a TaK-
K€ TPaBWJI U MPUEMOB 0€30IaCHOM IKCIUTyaTalluM, W3JI0KEHHBIX B HacTosieMm PykoBo-
ncree. ['apanTusi He pacpocTpaHseTcs Ha U3JIeNIUe C HapyIIeHHbIMU IIoMOaMu (rapas-
TUWHBIMHU HaKjIeWKamMu) U (WIM) B KOHCTPYKIIMIO KOTOPOTO BHECEHBI U3MEHEHUSI.

[IpousBoauTens ocTaBisieT 3a cOO0W MPaBO U3MEHATh KOHCTPYKIIMIO U TEXHUYECKUE
XapaKTEePUCTUKU U3AETIUS.

12. TAPAHTUWHOE U CEPBUCHOE OBCINYXWBAHME

lapanTunitHoe oOcmyXMBaHUE, a Takke pabOThl IO PEMOHTY M 3aMEHE 4YacTel
peoOpa3oBaTensl NPOBOJIATCS ABTOPU30BAHHBIM IIEPCOHAIOM CEpPBUC-LIEHTpa  (up-
MBI-II0CTaBIIUKA.
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PYKOBOACTBO MO SKCMINYATALUMN (Bepcus 2.3)

El-7011

NMPUNOXEHUE 1. CNELIUOUKALIUA

HanpsikeHns (4acToTbl)

Tabnuna A-1 Cnenudukanus npeoOpaszosateins EI-7011
rIT|xTfrT|rT|xT|XT|XT|T|XT|XT|XT|XT|ZT|ZT|ZT|ZT|ZT|ZT|XT|XT
Mopens EI - 7011 - s|S|8|18|s|28|2[RIK|B|g|I8|8|R[8[K[B|IR|8|8|8(8
o o o o o o o o o o o o o o ~ ~ ~ ~ N N o <
HomuHanbHas BbIx0aHas MOLLHOCTL
(MOLLHOCTb MpUMEHsiEMOro 1,111,5(2,2(3,7155|7,5] 11 [15]18,5] 22 [ 30 [ 37 | 45| 55| 75| 93 |110]132(160(185|220|315
anekTpogguratens), kBt
MonHasi MOLHOCTb
. npeopaosarens, KBA 11213]51(75[10([15)20]25(30]|40|50]60(75]100/125(150(175(200|250|300 (400
o =
gcg HomuHanbHbIn BoixogHo Tok, A |3,414,8(6,2| 8 |14 |18 (27 [ 34 (41|52 |65 [ 80 | 96|128]|150/195(224|270]302|340|450(605
(=%
oo
;?f é Bblng;Hngm::ﬁ;:?KZHwe Tpexdas+oe 380...460 B (nponopLioHansHO BXOAHOMY HanpsikeHWHo)
R MakcumansHas 400T
BbIXOAHas yacToTa 4
HomuHanbHoe BxoaHoe
§ = HanpKeHVe (qaCT%Ta) TpexdasHoe 380...460 B (50/60 I'y)
T
3 E
(Srs S | Monyctumele konebaHusi BXo[HOro +10%, - 15% (+ 5%)

XapaKkTepucTUKM Leny ynpasrneHms

MeTon ynpasnexHua

CI/IHyCOI/I,EI,aJ'IbHaFI LWMPOTHO-UMNYNbCHaA MOAYNALMNA

[nanasoH ynpasneHua no Yyacrore

o7 0,1 80400 Iy

TOYHOCTb YaCTOTHbIX pexumoB

Lindposas komanga:+ 0,01% (o1 - 10°C po + 40°C)

Ananorosas komanga: + 0,1% (npu 25°C + 10°C)

PaspeLuatoluas cnocofbHoCTs
no yactore

YcTaHaBnMBaeTCs YCTaBKON KOHCTaHTbI B Lindpposoi dopme: 0,1 Ty

YcTaHasnueaeTcs B aHanorosoit doopme: 0,1 My

PaspelueHve
Mo BbIXOAHOW YacToTe

0,1y

3anac no neperpysxe

150% 0T HOMWHANBLHOTO BbIXOAHOTO TOKA B TeYeHWe 1 MuH

AHanoro.bIil BXof,
3a/jaHus YacToThl

0..+10B(20KOM), 4 ... 20 MA (250 Om )

Bpems
pa3roHa/TopMOXeH!st

ot 0,0 go 3600 c (no ABa 3HayeHWsl)

TopMO3ALLMIA KPYTALLMIA MOMEHT

10 20% 6e3 Topmo3Horo peanctopa; 40 100 % - C BHELUHUM TOPMO3HBIM PE3UCTOPOM

TopMO3Hoii npepbIBaTeNb

BcrpoeHHbin (ans mogenei 001H — 020H).
BHewwHwi (ans mogeneit 025H — 400H)

CooTHolueHve U/f

MatHapuaTh ykcupoBaHHbIX cooTHoweRMi U/f;
0f1HO - Nporpammupyemoe 6e3 orpaHnyeHNst N HaNPSKEHMIo;
OfHO - MPOrpaMMMpyEMOE C OrpaHUYEHNEM MO HAMPSHKEHNIO

3aluuTa fBuratens ot neperpysku

SJ'IeKTpoHHOG TEN0BOE pene

MrHoBeHHas neperpy3ka no Toky

HemenneHHoe oTkntoyeHne npu Toke 180 % oT HOMMHaNLHOTO Toka Npeobpasosatens

Meperpyska OrknioyeHue yepes 1 MuHyTy paboTbl npu Toke 150% OT HoMUHaNBHOTO Toka Npeobpa3soBatens
Meperpysca OTKIloYeHNe NPY HaNPSKEHWM Ha LUMHE NOCTOSIHHOTO Toka NpeobpasoBatens 6onee 820 B
< Mo HanpsXeHWo
s HepnocratouHoe
= OTKNIOYEHNE NpU HaNPSKEHUM Ha LLIMHE MOCTOSHHOTO Toka npeobpasosatens meHee 380 B
e HanpsxeHue
ﬁ“ HemenneHHoe oTKNoYeHWe Npu NpekpaLLeHm noayn nutaxus Ha 15 mc v 6onee
3 KpaTtkoBpemeHHoe
2 OTKITIOUEHIE TMTAHMSE BoamoxHo Bo306HOBMEHIE yNpaBneHs NoCcne BOCCTAHOBNEHUS MOAAYM MUTaHWS NPY ANUTENBHOCTY
F nposana He 6onee 2 ¢ (ans mogenen 001H — 100H).
3 Meperpes
3alLMLLEeH TepMIUCTOPOM
papnaTopa-TennooTeofa
fpenoTepalyenvie lMpenoTBpalLyeHe cpbiBa BO BpeMs pasroHa/ TOpMOKEHUS 1 BPALUEHNS C MOCTOSIHHOW CKOPOCTbIO
CpbIBa Npu BpaLLeH!st
3alLuTa OT TOKOB yTEYeK 3alLMLLEH 3NeKTPOHHOM Lienbto (HapylueHne 6anaHca BbIXOAHbIX TOKOB)
VHanKaLms 3apsaa WuHb! CBeToBOW MHAMKaTOp "3apsia” ropuT, Noka HanpshkeHWe LWnHbI He ynageT Huxe 50 B
Temnepatypa ot-10°C po +40°C (ans mogenei 001H — 040H)
< OKpYXatoLLeit cpefbl ot - 10°C po +45°C (ans mogenen 050H — 400H)
o ?‘,r BnaxHocTb OtHocuTenbHas BnaxHocTb He 6onee 90%
§ § Temnepatypa XpaHeHus oT-20°Cpo+60°C
= E OkpyxatoLas cpeaa BHyTpu nomeLLeHus, 3aLLMLLEHHOTO OT KOPPO3VMOHHbIX ra3os W Mbiu
4
@ BbicoTHOCTb He 6onee 1000 m
Bubpauus ot 9,81 m/c2 (1g) npu meHee, yem 20 'y, oo 1,96 m/c2 (0,2g) ot 20 fo 50 'y
CreneHb 3alWuThbl IP20 no FOCT 14254-96
060m04Ku IP54 (no otensbHomy 3akasy Ans mogenei 050H — 400H)
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PYKOBOLCTBO MO 3KCMNYATALMM (Bepensi 2.3)  EI-7011

MPUNOXEHMWE 2. TUMOBAA CXEMA NOACOEAUHEHMWN

2.1. NOAKNKOYEHME TOPMO3HOIO PE3UCTOPA

BceTpoeHHBII TOPMO3HOM NTPEPBIBATENb U BHEIIHUNA TOPMO3HOU PE3UCTOP
(mns moneneit EI-7011-001H...-020H).

Peaktop
nocr. ToKa

............ ;
i.- Topmo3Hoii
d % pesucTop

Tpex thazHbIA

A O =
WUCTOYHWK MUTIHWA g '® ] E
380...460B 50...60My =
c O —

ArTomaTiyeckud Bcoraska
EBIKNIOMATENE MNAgKan

1. [Ipu ycTaHOBKE peakTopa MOCTOSIHHOTO TOKa YAAJIUTE MEPEMbIUKY MEX Ty KiieMMaMu P
(+) u Pl u noncoenunure peakrop Kk 3TuM kinemmam (Mozens 020H).

2. Tlpu ucnosib30BaHUU TOPMO3HOTO pe3uctopa koHcTaHTy CD-070 ycranosute Ha "0"
("Bo16op pexuma, Korjaa npefoTBpalleHHe CPHIBOB BO BpeMs TOPMOKEHHS HEBO3MOX-
HO"). Ecnu 310 He cnenaHo, npeodpa3zoBareib HE MOKET OCTAaHOBUTH JBUTAaTElb 3a Bpe-
MsI TOPMOXKEHUS, 3aJAHHOE YCTaBKOM.
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PYKOBOLCTBO MO 3KCMNYATALMM (Bepeusi 2.3)  EI-7011

2.2. NOAKNHOYEHUE TOPMO3HOIO MNMPEPLIBATENA
W TOPMO3HOIO PE3UCTOPA

BremHuii TopMO3HOM IIPEPHIBATENb U BHEITHUN TOPMO3HON PE3UCTOP
(ms momeneit  EI-7011-025H...-400H).

TopMO3HOA
J\—:)—fea“m"
Peaxrtop A &,
NocT. ToKa + PR
............ ; T OPMOSHOM
....... : npepsiBaTens

 O——0 1

SnexTpogeumraTens

A
Tpex GasHbin O
MCTOUHMK NUTaHwas B O
380...460B 50...601y ¢ S

ARTomartwecxmwn  BeTamia
Bl K A TR N MG A

mam

S2

s3

s4
S5 AM (>
56 AC
E)

SC d
—MA

MB

LE

— M1

1. [Ipu ycTaHOBKE peakTopa MOCTOSIHHOTO TOKA YAAIUTE MEPEMBIUKY MEXTy KiieMMaMu P
u P1 u noacoenunute peakrop K 3TuM kiieMMaM (mozaenu 025H...050H).

2. [Ipu ucnoyib30BaHUM TOPMO3HOTrO pe3uctopa koHcrtaHTy CD-070 ycranoute Ha "0"
("Bo16op pexuma, Korjaa npefoTBpalleHHe CPHIBOB BO BpeMsi TOPMOKEHHS HEBO3MOX-
HO0"). Ecnu 310 He cnenano, npeodpa3zoBareib HE MOKET OCTaHOBUTH JBUTATENb 3a Bpe-
MsI TOPMOXKEHUS, 3aJAHHOE YCTaBKOM.
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PYKOBOACTBO MO SKCMINYATALUMN (Bepcus 2.3)

MPUNOXEHUE 3. NINCT KOHCTAHT

Taomuma A-5 JIuct KOHCTaHT

El-7011

Howmep

HanmeHoBaHe yHKLMmn

OnucaHue

McxopHoe
3HayeHne

CtpaHuua

CD-001

Kog poctyna

0 : CD-001 uteHue u yctaska, ot CD-002 go CD-108 Tomnbko yteHue

1 : 01 CD-001 go CD-034 yteHwe u ycTaeka, ot CD-035 go CD-108 Tonbko
yTeHue

2 : o1 CD-001 no CD-049 utenme u yctaska, ot CD-050 fo CD-108 Tonbko
yTeHue

o1 CD-001 no CD-108 yTeHwe u ycTaBka

: He ucnonb3yetcs

: He ucnonb3yetcs

: He ucnonb3yetcs

: He ucnonbayetcs

: He ucnonbayetcs

9 : He ucnonb3yetcs

10 : 2-x NpoBOAHAasA MHULManu3aums

11 : 3-x NpoBOAHAas MHULManu3aums

0 N O~ W

36

CD-002

BbiGop pexuma ynpasnexus

YcTaBka (Myck / Con ) (OnopHast yacToTa)

0: MecCTHbIA NyNbT ynpaBneHus
. Knemma

. MecTHbI NynbT ynpasneHns
. Knemma

. MecTHbI NynbT ynpasneHus
. Knemma

nne

nne

8: Mnc

Noahhwn >

MecCTHbI NynbT ynpasnexus
MecCTHbII NynbT ynpasnexus
Knemma
Knemma
nnc
nnc
nnc
MecCTHbI NynbT ynpasnexus
Knemma

25

CD-003

BxogHoe HanpaxeHue

Epununua yerasku: 0,1 B
[uanasoH ycraeku: ot 150,0 go 510,0 B

380 B

CD-004

BbiGop MeToda ocTaHoBa

0: TopmoxeHue [0 ocTaHoBa

1: VIHepLnoHHOe TOpMOXeHe 40 0CTaHoBa

2: VHepLMOHHOE TOPMOXEHWE 0 OCTaHOBA 3a Bpems 1
3: VIHepLMOHHOE TOPMOXEHME A0 OCTAHOBA 3a BpeMs 2

53

CD-005

BbiGop HanpaBnenus BpalleHus

0: NpoTIMB YacOBOW CTPENKK
1: N0 YacoBoW CTpenke

CD-006

3anpeT obpatHoro BpaLleHus (pe-
Bepca)

0: 0BpaTHOE BpaLLEHEe BOIMOXHO
1: 06paTHoe BpalLeHe HEBO3MOXHO

39

CD-007

OYHKLMOHMPOBAHWE KHOMKM
«MECTHbIW/NCTAHLIMOHHBI»

0: HeBO3MOXHO * (CM. NpuMeyaHme)
1: BoamoxHo

25

CD-008

®yHKLMs KHonku octaHoBa (CTOM)

0: Kxonka CTOIN peitcTByeT npy ynpaeneHuu oT LudpoBOI NaHenu ynpaene-

HUS
1: Knonka CTOI pencteyeT B Ntobom cnyyae

CD-009

MeTop 3apaHus onopHoit YacToThl (f)
C LjchpoBOI NaHenu ynpaeneHns

0: KHonka BBOA@ KOMaHAb! He ncnonb3yeTca
1: |/|CI'IOJ'Ib3yeTCFI KHOMKa BBOAA KOMaHAbl

CD-010

Bbi6op cootHowweHns U/f

0...E: Bbibop 13 15 onpo6oBaHHbIX COOTHOLLIEHMIA
F: npou3ssombHoe ¢ orpaHnYeHreM no HanpsKeHio
FF: npoussonbHoe 6e3 orpaHuyeHs No HanpseHuto

36

CD-011

HomuHanbHoe
TpogsuraTens

HanpsaxeHue anek-

Epununua yerasku: 0,1 B
[uanasoH ycraeku: ot 300,0 go 510,0 B

380,0 B

CD-012

MakcumanbHas BbIxogHas YacTota

Epununua yerasku: 0,1 Ty, finanasoH yctasku: ot 50,0 go 400,0 My

50,0 Ty

38

CD-013

MakcumansHoe BbIXo4HOE Hanpsaxe-
HWhe

Epununua yerasku: 0,1 B
[uanasoH ycraeku: ot 0,1 no 510,0 B

380,0 B

38

CD-014

BbixogHas yactoTa npu mMakcumarnb-
HOM HanpshkeHuu (6a3oBas YacToTa)

Epununua yerasku: 0,1 'y
[unanasoH ycraeku: ot 0,2 1o 400,0 'y

50,0 Ty

38

CD-015

Cpe,qHﬂﬂ BblX0AHaA YacToTa

Epununua yerasku: 0,1 'y
[uanasoH ycraeku: ot 0,1 10 399,9 'y

3,0y

38

CD-016

HanpsxeHue, COOTBETCTBYIOLLIEE
CpeaHen BbIXOLHOW YacToTe

Epununua yerasku: 0,1 B
[uanasoH ycraeku: ot 0,1 no 510,0 B

30,08

38

CD-017

MuHUManbHas BbIXOAHas YacToTa

Epununua yerasku: 0,1 'y
[uanasoH ycraeku: o1 0,1 go 10,0 'y

15Ty

38

CD-018

HanpsixeHue, COOTBETCTBYIOLIEE M-
HUManbHOWN BbIXOAHOMN YacToTe

Epununua yerasku: 0,1 B
[uanasoH ycraeku: ot 0,1 go 100,0 B

20,0B

38

* Mpwu ycraHoske ynpasnexus M4 ot nocnegosatenbHoi Nunun cassu (MNNC) He pekomMeHAYeTCs OTKMIOYaTL (YHKLNOHM-
poBanue kHonku «MECTHbIW / AUCTAHLMOHHbIW» (ycTtaHoBKa 3Ha4eHus CD-007 = 0), B npOTUBHOM Cny4ae npu notepe

cBs3u no MNIIC pa6ora MY moxeT GbITL 3a6110KMPOBaHa.
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PYKOBOACTBO MO SKCMINYATALUMN (Bepcus 2.3)

Tabnuna A-5 Jluct konctant (IIponomkenue)

El-7011

Howmep

HaumeHoBaHe yHKLmmn

OnucaHue

McxopHoe
3HayeHne

CtpaHuua

CD-019

Bpems pasroHa 1

Epmnuua yerasku: 0,1 ¢ (1 ¢ ans 1000 ¢ v Gonee)
[anasoH ycrasku: ot 0,0 Ao 3600 ¢

10,0c

43

CD-020

Bpems Topmoxenuns 1

EpunHuua yerasku: 0,1 ¢ (1 ¢ ans 1000 ¢ v Gonee)
[anasoH ycrasku: ot 0,0 Ao 3600 ¢

10,0c

43

CD-021

Bpewms pasrota 2

EpunHuua yerasku: 0,1 ¢ (1 ¢ ans 1000 ¢ v Gonee)
[anasoH ycrasku: ot 0,0 Ao 3600 ¢

10,0¢c

43

CD-022

Bpems TopmoxeHns 2

EpunHuua yerasku: 0,1 ¢ (1 ¢ ans 1000 ¢ v Gonee)
[nanasoH ycraeku: ot 0,0 o 3600 ¢

10,0¢c

43

CD-023

Bbibop S-kpuBoit

YcTaBka Bpems S-kpuBoii
0: S-kpuBas He 1cnonb3ayeTcs
1: 02c
2 05¢
3. 1,0¢c

44

CD-024

Pexum MHAOMKaLun

YcTaBka Eannnubl
0: 01Ty
1 0,1%
ot 2 go 39: 06/MUH (KON-BO NOMIOCOB 3NEKTPOABUraTens)

CD-025

OnopHas yacToTa 1

[uanason: ot 0,0 'y go 400,0 My
(3aBucuT ot yctasku CD-024)

0,0y

39

CD-026

OnopHas yacToTa 2

[uanason: ot 0,0 'y go 400,0 'y
(3aBucuT ot yctasku CD-024)

0,0y

39

CD-027

OnopHas yacToTa 3

[vanason: ot 0,0 'y go 400,0 'y
(3aBucuT ot yctasku CD-024)

0,0y

39

CD-028

OnopHas yacToTa 4

[vanason: ot 0,0 'y go 400,0 My
(3aBucuT ot yctasku CD-024)

0,0y

39

CD-029

YactoTa, COOTBETCTBYyIOLAS  LUAro-
BOMY pexumy

[uanason: ot 0,0 'y go 400,0 My
(3aBucuT ot yctasku CD-024)

6,0 My

40

CD-030

BepxHuii npeaen BbIXoAHON YacToThb

EpvHuua yctasku: 1%
[lnanaso yctasku: o1 0 fo 100%

100%

42

CD-031

HWHUI Npegen BbIXOAHON YacTOoTbI

EpvHuua yctasku: 1%
[lnana3ox yctasku: o1 0 fo 100%

0%

42

CD-032

HomMuUHanbHbIA TOK anekTpoasuraTe-
na

Epnnuua ycrasku: 0,1 A. [inanason: ot 10 o 200% HOMMHanbHOMO Toka npe-

obpasoBarens
EpvHuua 1 A, npu yctaske 6onee 1000 A

cM. Tabn.
A-6

68

CD-033

Bbibop 3aluThl  anekTpoasuraTens
(oL1)

YcTaeka XapakTepucTukm

0: 3awyyTa oTkmMIoYEHa

1 CTaHaapTHblit anekTposBUraTenb
(KOHCTaHTa BpeMeHy 8 MuH.)

2: CTaHaapTHbli anekTposBuraTenb
(KoHCTaHTa BpeMeHy 5 MuH.)

3 OnekTpoaBuraTenb ¢ He3aBUCUMbIM 06AYyBOM
(KoHCTaHTa BpemMeHy 8 MuH.)

4: OnekTpoaBuraTenb ¢ He3aBUCUMbIM 06AYBOM
(KOHCTaHTa BpeMeHy 5 MuH.)

68

CD-034

Bouifop MeTopa ocTaHoBa npu nepe-
rpese pajuaropa-TennooTsoga
(OH1)

YcTaBka Metop ocTaHoBa
0: YMeHbLUEeHMe 060pOTOB A0 OCTAHOBA -
"TopmoxeHue 1" (HencnpaBHOCTb)
1: VHepLoHHOe BpalLeHue [0 0CTaHoBa
(HencnpaBHOCTb)
2: YMeHbLUEeHMe 060pOTOB A0 OCTAHOBA -
"TopmoxeHwe 2" (HencnpaBHOCTb)
3 lMpopomkeHue ynpaBneHus BpaLieHnem
(npepynpexpetue)
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PYKOBOACTBO MO SKCMINYATALUMN (Bepcus 2.3)

Tabnuna A-5 Jluct konctant (IIponomkenue)

El-7011

VicxopHoe
Howmep HaumeHoBaHue dyHKLM Onucanue aHaveHIe CtpaHuua
0: KomaHpa obpatHoe BpalieHue (2-x npos.)
1: KomaHga "Bpatuenve Bnepen"/"ObpaTHoe BpaLyeHue"
(3-x npos.)
2: BHeLwHss HencnpaBHOCTb (HOPM. Pa30MKH. KOHTaKT)
3: BHeLWHSs HencnpaBHOCTb (HOPM. 3aMKH. KOHTaKT)
4: C6poc 3awumTbl
5: Bbibop pexuima MecTHbIi/ QuCTaHLMOHHbIN
6: Bbibop ynpasnenus ot MJ1C unu knemm ynpaenexus
7: BbICTpbIN OCTaHOB
8: Bblbop BXOAHOrO YPOBHSI OCHOBHOW OMOPHON YacToThI
9: MHorocTyneHyaToe perynuposaHne ckopocTm 1
Pexum MHOrodyHKLOHanbHoro 10: MHorocTyneH4aToe perynupoBaHue ckopocTit 2
CD-035 ) 0 56
BXxopa S2 11: BbIBop YacToThl LUaroBoMy pexumy
12: Bbibop BpemeH pa3roHa/ TopMOXeHMs
13: BHewwHsist 6riok1poBKa (HOpM. Pa3OMKH. KOHTaKT)
14: BHelwHss 6riok1poBKka (HOPM. 3aMKH. KOHTaKT)
15: Mounck CKopoCTM OT MaKCUMasLHOM YacToTbl
16: Mouck CKopoCTH OT OMOPHOI YaCTOTbI
17: 3anpeT U3MeHeHWst KOHCTaHT
18: Cbpoc uHTerpanbHoii coctaenstoweit ML
19: OtkntoueHve pexuma ML
20: Taitmep
21: Mpepynpexaerue o neperpese npeobpasosatens (OH3)
22: YcTaHoBKa/nofepxaHe aHanoroBoro ONopHoro curHana
CD-036 Ef;KFl:aMs'\gHoroq)yHKLLMOHaanoro YcTaBka NpoBOAMTCA MO TeM e nyHkTam, yto 1 CD-035, kpome n.n. 0, 1 2 56
CD-037 ::;(Fl:aMs'\iHoroq)yHKLLMOHaanoro YcTaBka NpoBOAMTCA MO TeM e nyHkTam, yto 1 CD-035, kpome n.n. 0, 1 4 56
CD-038 Ef;KFl:aMs'\gHoroq)yHKLLMOHaanoro YcTaBka NPoBOAMTCA MO TeM e nyHkTam, yto 1 CD-035, kpome n.n. 0, 1 9 56
PEXUM MHOTOGYHKUMOHATIbHOMO YcTaBka NpoBOAUTCA MO TeM e nyHkTam, yto u CD-035, kpome n.n. 0,1
CD-039 Bxona S6 25: KomaHpa "Yeenuuuts/YMeHbLNT" 10 56
26: IMposepka Lenu MODBUS
0: HencnpasHoCTb
1: Bo Bpemsi BpaLyeHus
2: CornacoBaHue no yactoTe
3: CornacoBaHue no Tpebyemoli yacTote
4: Onpepnenexue yacToTbl 1
5. OnpepeneHve YacToTsl 2
6: VHamkauus neperpy3aku no KpyTsLieMy MOMEHTY (HOPM. Pa30MKH. KOHTaKT)
7: VHamMKauus neperpy3aku no KpyTsLieMy MOMEHTY (HOPM. 3aMKH. KOHTaKT)
CD-040 Bbi6op hyHKLMM MHOTOdYHKLMO- 8: Bo Bpems GrokvipoBKy 0 65
HanbHoro Bbixoga MA-MB-MC 9: Pexum ynpasnexus
10: MoToB
11: Tanmep
12: ABTOMaTYECKNI1 MOBTOPHBIN MyCK
13: MNpepynpexaeHue o neperpyske
14: MoTeps curHana onopHon YacToThb
15: Ynpaenehue ot M1C
16: Motepst obpaTHoit cBA3M
17: MNpepynpexaeHne o neperpese
CD-041 BuiGop cpyHkupm MHOTOYHKL- YcraBka npoBoauTCS Mo TeM xe nyHktam, yto CD-040 1 65
HanbHoro Bbixoga M1-M2
Bbi6op OCHOBHOTO aHamnoroBoro BXo- 0: ot 0 go 10 B Bxog (FV)
€D-042 pa (FVwnm Fl) 1: o1 4 go 20 mA Bxop (F) 0 63
0: o1 0 fo 10 B Bxop (nepembluka JP3* Ha nnate fomkHa bbiTb CHsATa)
CD-043 Pexim BCnomoraTensHoro akanoro- 1: o1 4 o 20 mA Bxop (nepembiuka JP3* Ha nnaTe gomkHa bbiTb B BEPXHEM 1 63
BOro Bxopa (knemma Fl)
MONOXeHNM)
0: MoppepxvBaeTcs CoxpaHEHHOE 3HayeHWe OMOPHOM YacToTbl 1 (KOHCTaHTa
CD-044 | CoxpaHeHue OnopHOIA YacToTbl CD-025) nocne nponagaHus 1 BO30GHOBNEHNS 3aNeKTPONUTaHWS. 0 64

1: OI'IOpHaﬂ 4acToTa He COXpaHAETCA Nocne nponagaHua ANEKTPONUTaHns.

* B Monensix 6oree paHHUX BhITyckoB — JP1.

90




PYKOBOACTBO MO SKCMINYATALUMN (Bepcus 2.3)

Tabnuna A-5 Jluct konctant (IIponomkenue)

El-7011

VicxopHoe
Howmep HaumeHoBaHue dyHKLuM Onucanue aHaveHIe CtpaHuua
MeTop ynpasneHus npu notepe 0: OcTaHoB
CD-045 . ) o ; 0 64
onpefeneHns OnopHON YacToTbl 1: Mpogomxerue paboTbl Ha 80% 3HaYEHNS ONOPHOI 4acTOTbl
, EpnHuua yctasku: 1% o
CD-046 | YcuneHve onopHoit 4acToTbl [Ivanasok ycTasiur: ot 0 10 200% 100% 4
, Epunuua yerasku: 1% o
CD-047 | CwmeLueHe onopHon YacToThl [IvanasoH ycTasir: o7 -100% 1o 100% 0% 4
YcTaBka VHaukaums
Pexum MHOrO(YHKLMOHaNbHOro 0 BbIXOAHO/ HaCTOTb
CD-048 yHKd 1: BbIXOJHOrO TOKa 0 50
aHanoroBoro Bbixoga (AM-AC) ) .
2: BbIXO[JHOI MOLLHOCTM
3. HaNPSHKEHWUS! LUMHBI
KoatbcpuumeHT ycunenus aHanoroeo- | Eauunua yctasku: 0,01
CD-049 1 51
ro Bbixoda [nanasoH ycraeku: ot 0,01 go 2,00
1,2, 4,5, 6: BennunHa ycrasku x 2,5 k'
cm. Tabn.
CD-050 | Hecywas yactoTa 3: 8,0 kly A6 52
7,8,9: [ponopuvoHanbHo BbixofHo! Yactote (2,5 kI'l Max)
0: OcTaHoB
1:  Bo306HOBNEHWe MofauM BbIXOAHOTO CUMOBOrO HaMpsikeHWs mocne
YnpaBneHue BbIXOLHLIM  CUMOBLIM NOSIBNEHUS HANPSIKEHUS MUTaHWS MPU €ro NponagaHuy B TeYeHne
HanpskeHnem nocne c6os (kpaTko- BPEMeHW, yCTaHOBMNEHHOro ¢ nomolysto CD-055 (Tonbko Ans moy-
CD-051 ; 0 44
BPEMEHHOrO MpeKpaLyeHns nogaym) Hocteit ot 0,75 po 75 kBT)
HanpsHKEHNst 3NeKTPONUTaHUS 2: Bo3ofHoBMeHWe nopaun BbIXOJHOMO CUIMOBOTO HamMpskeHWs mocne
BO306HOBNEHMS HaNPSXKEHUS MUTaHUS NPW €ro NponagaHuy 3a He-
KOTOPOE KOHTPONMpyeMoe Bpems (6e3 curHana 0 HencnpaBHOCTH)
e ooy 2o | Eamos oo
| . ) . 0, 0 0 -
CD-052 kpowe 4 ¢ ans 220 BI440 B, 55 KBT ﬂl/laol'la_SOH ycTasKit: ot 0% po 200% 110%
100%=HoMMHanbHbI Tok NpeobpasoBaTens
unu Bonee)
CD-053 MuHumanbHoe Bpems  6nokuposku | Epununua yerasku: 0,1 ¢ cM. Tabn. )
(cucTemHoe Bpemsl) [nanasoH ycraeku: o1 0,5 80 5,0 ¢ A-6
CD-054 YpoBeHb  CHIKeHWs  cooTHowenus | EamHuua yctasku: 1% 60 i
U/F npu nowvcke ckopocTu [unana3oH yctasku: o1 0% o 100%
Bpems BoccTaHOBMEHUS ynpaBneHus
CD-055 | Bb/XOAHbIM CUNOBbIM  HanpseHvem Epununua ycrasku: 0,1 ¢ cM. Tabn. i
nocne KpaTkoBpeMeHHoro npekpa- | [uanasoH ycrasku: o1 0,0 fo 2,0 ¢ A-6
LLeHVs1 NOfaYW NUTaHNs
KonnyectBo nOMbLITOK aBTOMaThye- EqvHmua veTas: 1 pas
CD-056 | cxoro MOBTOPHOrO BKIIOYEHUs (pec- AnHALaE Y . P 0 48
[uanasoH yctaeku: ot 0 fo 10 pa3
TapToB)
Bbibop cocTosHMs KoHTakTa Hewc- | 0: 3amKkHyT BO Bpems MOMbITKV NOBTOPHOTO BKITOYEHWS
CD-057 | npaBHocTM mpu monbiTke aBTOMaTW- | 1: Pa3oMKHYT BO BpEMsi MOMbITKY NMOBTOPHOMO BKITOYEHMS! 0 -
4eCKOro NOBTOPHOTO BKITHOHEHMS
Epununua yerasku: 0,1 'y
CD-058 | YacTota nepeckoka (3anpeta) 1 [ivanason yorasu: or 0,0 10 400,0 My 0,0y 48
Epununua yerasku: 0,1 'y
CD-059 | YacTota nepeckoka (3anpeta) 2 [ivanasor yorasw: or 0,0 10 400,0 My 0,0y 48
YacToTHbIN Anana3oH nepeckoka (3a- | Eamnmua ycrasku: 0,1 My
CD-060 npeta) [uanasoH ycraeku: ot 0,0 4o 400,0 'y 107y 48
CD-061 Bbibop cueTumka npowepwero Bpe- | 0: Hapabotka no BpemeHu BKNtoyeHHOro npeobpasoBarens 1 i
MEHU 1: HapaboTka no BpemeHu BpallieHWst aneKTpofBuraTens
Epununua yctasku: 1 yac
CD-062 | HakonneHHoe Bpemsi (Yachl) 1 [IvanasoH ycTasius: ot 0 10 9999 0
HakonneHHoe Bpemsi (necaTku Thicay | EpuHuua yctasku: 10000 yacos
CD-063 0 -
yacos) 2 [nanasoH ycraeku: ot 0 go 27
EpvHuua yctasku: 1%
CD-064 | MocTosHHbINA TOK TOPMOXEHWS [lnanason yctasku: o1 0 o 100% 50% 55
100%=HomuHanbHbIit Tok npeobpasosatens
CD-065 Bpems TopmMOXeHUst NOCTOsHHLIM TO- | EAnHMua yCTaBKI/II.OJ c 05¢ 55
KOM MpyW OCTAHOBE ABUraTens [uanasoH ycraeku: o1 0,0 8o 10,0 ¢
CD-066 Bpems TopmoxeHus noctosiHHbIM TO- | EAnHuua yctasku: 0,1 ¢ 0.0¢ 50

KOM npu cTapTe asuratend

[anasoH ycrasku: o1 0,0 go 10,0 ¢
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PYKOBOACTBO MO SKCMINYATALUMN (Bepcus 2.3)

Tabnuna A-5 Jluct konctant (IIponomkenue)

El-7011

Homep HaumeHoBaHe yHKLMm Onucanne l:'::ss:;: Crpanuua
CD-067 KomneHcupytowwas senuumHa kpyts- | EanHuua yetasku: 0,1 Het HeobxoagumocTi B HacTpoilke 10 67
LI|ero MOMeHTa [uranasoH ycrasku: o1 0,0 go 3,0 Npu HopManbHo aKcnyaTaLum '
ConpoTuBneHne 0BMOTOK 3MeKTpo- Enunwua ycrasr: 0,001 Om (0,01 Om cM. Tabn.
CD-068 ans 10,00 Om unu Gonee), A6 -
Rearatens [uanasoH yctasku: ot 0,000 go 65,53
Enunnya yctasku: 0 Bt cM. Tabn.
CD-069 | Morepu & weranne (cran) ﬂI/IaI'IaI:OHyyCTaBKI/II o7 0 10 9999 BT A6 i
CD-070 Mpepotepaluere cpbiBa Bo Bpems | 0: HeBO3MOXHO 1 86
TOPMOXEHUS 1: BO3MOXHO
YpoBeHb NpefoTBpaLLeHns Cpbisa BO Enurina ycrasu: 1%
CD-071 [uanasoH ycrasku: o1 30 fo 200% 170 -
BPEN pasroka (ycKoperus) (200% - npenoTBpaLLeHIe CPbIBA MPU PA3roHe HEBO3MOXHO)
YpoBeHb NPpefoTBpaLLeHNs Cpbisa BO Enurina yorasu: 1%
CD-072 [uanasoH ycrasku: o1 30 fo 200% 160 -
BPEMA BpaLlieHA (200% - npepoTBpaLLeHWe CpbiBa NpY BPALLEHNM HEBO3MOXHO)
Mopor yacToTbl (BbIXO[ MHOrodyHk- | EpwHuua yctaskm: 0,1 'y
CD-073 LIMOHAMbHBIX KOHTAKTOB) [uanasoH ycraeku: ot 0,0 4o 400,0 'y 00Ty 4
YcTaBka OyHKLUMA
0:  MHaukaLms HeBO3MOXHA
1: ViHaukaums Bo Bpems BPaLUeHUs C NOCT. CKOPOCTbIO, yNpaBreHue npo-
Bbibop Tuna wHAuKauuu Heucnpas- AIOIKAGTCA NOCNS MHAWGLIN
2. WHpukauws Bo BpeMs BpalleHWst U ynpaBneHue NpofomkaeTcs nocne
CD-074 | HocTv npm neperpyske no KpyTALLeMy MHOVK 0 46
mowenTy (OL3) 3: VHavKaums Bo BpeMs BpaLLeHus C NOCT. CKOPOCTBIO W BbIX0A npeobpa-
30BaTeN OTKIIOYAETCA BO BPEMS MHANKALMM
4: ViHavkaums BO Bpems BpalLeHus W Bbixod npeobpasoBaTens oTKMioya-
€TCS BO BPEMs MHAMKaLUM
YpoBeHb OnpeaeneHns neperpysku Enurinya yorasi: 1%
CD-075 0 KpyTLEMy MoMeHTy (OL3) [uanasoH ycrasku: o1 30 fo 200% 160% 46
100%=HoMMHanbHbI TOK NpeobpasoBaTens
CD-076 Bpems onpepenenns neperpyskn no | Eannuua yctasku: 0,1 ¢ 01c 46
kpyTsemy momenty (OL3) [anasoH ycrasku: o1 0,0 go 10,0 ¢ '
Taitmep BpemeHu 3afepxku Bkmode- | Eamnuua yctasku: 0,1 ¢
CD-077 HUS [uanasoH ycraeku: o1 0,0 8o 25,5 ¢ 00¢ 59
TaitMep BpemeHu 3agepxku Bblkmio- | Eamnmua yctasku: 0,1 ¢
CD-078 YyeHus [uanasoH ycraeku: o1 0,0 80 25,5 ¢ 00¢ 59
KoHTponb neperpesa TOPMO3HOTO pe- 0: 3auprma orinioera. .
CD-079 ancTopa 1: 3awmra obecneyrBaeTcs pe3nCTOpOM, YCTaHOBNEHHBIM (UPMONi- M3rOTOBM- 0 -
TENeM.
YpoBeHb onpeaenens obpbiBa dha- Enuriaya yorasi: 1%
CD-080 301 Ha exone (SPI) [uanasoH yctasku: oT 1 go 100% 7% -
Korpa ycTaeka coctapnsiet 100%, 31a (yHKLMS HEBO3MOXHA.
CD-081 Bpems onpepenexns obpbia assl | EpuHuua yerasku: 1 (1,28 c) 1024 ¢ )
Ha Bxoge (SPI) [ana3oH yctasku: 0T 2 Ao 255 (01 2,56 [0 326,4 ¢) '
CD-082 YpoBeHb onpeaenenns obpbiBa da- | EanHuua yctasku: 1% 0% i
3bl Ha BbIxoge (SPO) [unanasoH ycrasku: o1 0 go 100%
CD-083 Bpems onpepenenvs obpbiBa hassl | Epununua yerasku: 0,1 ¢ 02c )
Ha Bbixogie (SPO) [nanasoH ycraeku: o1 0,0 80 2,0 ¢ '
0: MA-perynuposaHie HeBO3MOXHO
Pexu MVI-peryauposanus (ynpas- 1: Bo3MOXHO ynpaBrneHue BeNn4nHoN fesnaLm
CD-084 flekWe 0BpaTHO/ CBSabio) 2: Bo3amoXHO ynpaBneHue Benu4MHoin obpaTHoi CBA3N 0 70
3: BoamoxHO ynpaBneHne BenuumHoil obpaTHoil CBA3N no obpalLieHHoi xapak-
TEPUCTIKE
CD-085 | Kanubposka patunka MiAL Epuruua ycraska: 0,01 1,00 71
[nanasox ycTasky: ot 0,00 go 10,00 '
CD-086 | MponopuvoHanbHas senrynta MAL EAukua ycraski: 0, 1,0 71

[uanasoH ycraeku: ot 0,0 go 10,0
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PYKOBOACTBO MO SKCMINYATALUMN (Bepcus 2.3)

Tabnuna A-5 Jluct konctant (IIponomkenue)

El-7011

VicxopHoe
Homep HaumeHoBaHe yHKLMm Onucanne aHaveHIe Crpanuua
CD-087 | WHterpanbHas BenuumHa M0 Eﬁ;:gj:g;;f:;r;-o; g 0201000 10,0 ¢ 71
CD-088 | [udbdepeHumansHas Benuumna ML Eﬁ;:gj:g;;f:;x:0(’)210%0 101.00¢ 0,00c 71
! Epunuua yerasku: 1 % o
CD-089 | Caeur ML [unana3oH ycrasku: o1 - 109 fo 109% 0% 7
! Mpepen wHTerpanbHoit  BenuumHbl | EpuHuua yetasku: 1 % 0
CD-090 nma [unanasoH yctasku: o1 0 go 109% 100% 7
CD-091 BpemerHas 3agepxka M1 Eﬁ;:gj:'_‘y;;f:;z;:o; 8 08025¢ 00c 71
CD-092 Onpepenexve notepn obpatHoit | 0: Onpepenexie HEBO3MOXHO 0 7
cBsi3u (olwmbka ML) 1: Onpegenexne BO3MOXHO
i} 3oHa onpepenenns notepu obpatHon | Epmnuua yctasku: 1 % o
CD-093 cesisv (MAN) [unanasoH ycrasku: o1 0 go 100% 0% 7
CD-094 Bpemsa sagepxks onpegenenus no- | EawHuua yctasku: 0,1 ¢ 10¢ 71
Tepu obpatHoit cBsiav (ownbku M) | AvanasoH yctasku: ot 0,0 go 25,5 ¢ '
CD-095 | Pexum aHeprocbepexenus (1) g:zg;ggg:gzx::z :g:;(a)n;(:)gm 0 73
i} Epununua yerasku: 0,01 (0,1 anst 100,0 unm Gonee) cM. Tabn.
CD-096 | KoachchmumeHT aHeprocbepexerus [IvanasoH yorasw: or 0,00 0 655,0 A6 73
HWKHWIA Npeaen no HanpsXeHIo Npu 10
CD-097 [ 60 'y (max), npu KOTOPOM BO3MOXHO Epurua yCTaBKM',1 o o 50% 73
[lnanasoH yctasku: o1 0 o 120%
3HeprocbepexeHue (Makc.)
HWKHWIA Npeaen No HanpsXeHIo Npu 10
CD-098 | 6 'y (min), Npu KOTOPOM BO3MOXHO Eaunmua yCTaBKM'j h o 12% 73
SHEPrOGBEpENEHME [uanasoH yctasku: ot 0 1o 25%
CD-099 Bpems ycpeaHenus mowHocTv B pe- | EanHuua yctasku: 1= 25 Mc 1 74
XVMe aHeprochepexerns [anasoH ycrasku: ot 1 Ao 200
CD-100 Mpenen perynuposakus HanpsikeHus | EpuHuua yetaskm: 1% 0% 74
npy 3Heprocbepexernm [lnana3ox yctasku: o1 0 fo 100% ’
HanpshxeHne cTynenn HacTpoikv npu PN
CD-101 | 100%  BbIXO[HOrO  HampsiKeHus Epurua yCTaBKM'.OJ o o 0,5% 74
[lnana3on yctasku: ot 0,1 fo 10,0%
(SHeprochepexeHe)
HanpshxeHne cTynenn HacTpoikv npu PN
CD-102 | 5% BbixogHOro HanpsikeHus (SHep- Epurua yCTaBKM'.OJ o o 0,2% 74
[lnana3on yctasku: ot 0,1 fo 10,0%
rocbepexexme)
Onpegnenexve noTepu ces3mn 0: HeBo3mOXHO
CD-103 | y1opBUS 1: BoamoxHo ! 7
0:  CHwxeHWe CKOPOCTW A0 OCTaHOBa - TOpMOXeHWe 1 (HencnpaBHOCTb)
CD-104 MeTog octaHoBa npu cboe 1: /HepumoHHOEe TOPMOXEHME 0 OCTAHOBA (HEUCMPABHOCTD) 1 75
MODBUS 2:  CHwxeHWe CKOPOCTW A0 OCTaHOBa - TOPMOXeHe 2 (HencnpaBHOCTb)
3: NpogomxeHve ynpaBnexus (curHan npesynpexneHms)
0: 0,1Ty/1
i EanHuLa onopHoit YacToTbl 1: 0,01y /1
CD-105 | y1opBUS 2 100% / 30000 0 &
3 0,1% /1
i , Epunnunua ycrasku: 1
CD-106 | Ceresoif anpec [nanasoH yctasku: ot 0 fo 31 0 7
0: 2400 6op/c
CD-107 | Ckopoctb 06meHa 1: 4800 6op/c 2 75
2 9600 bog/c
0: He oroBopeHa
CD-108 | YetHocTb 1: YeTHo 1 75
2. HeyeTHo
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PYKOBOZCTBO MO 3KCMIYATALMM (sepcus 2.3)

Tabmuma A-6 HcxonHoe 3Ha4eHHE KOHCTAHT
(mepemMeHHBIC TaHHBIE B 3aBUCHMOCTH OT MoIHocTH [1H)

MoLwHocTb,

El-7011 \BT CD-032 | CD-050 | CD-053 | CD-055 | CD-068 | CD-069 | CD-096
-001H 0,75 1,6 6 05 1,0 20,34 26 4474
-002H 1,5 3,1 6 0,5 1,0 9148 53 338,8
-003H 2,2 4,2 6 0,5 1,0 5883 7 313,6
-005H 3,7 7,0 6 0,5 2,0 3293 130 2458
-007H 55 9,8 6 0,7 2,0 1734 193 189,5
-010H 7,5 13,3 6 0,7 2,0 0964 263 145,4
-015H 11 19,9 6 0,7 2,0 1001 385 140,9
-020H 15 26,5 6 0,7 2,0 0597 440 126,3
-025H 18,5 32,9 6 1,0 2,0 0439 508 115,7
-030H 22 38,6 6 1,0 2,0 0344 586 103,6
-040H 30 52,3 3 1,0 2,0 0292 750 92,54
-050H 37 65,6 3 1,0 2,0 0178 925 76,32
-060H 45 79,7 3 1,0 2,0 0140 1125 71,56
-075H 55 98,0 3 1,0 2,0 0100 1260 67,20
-100H 75 120,0 3 1,0 2,0 0066 1600 | 46,20
-125H 93 175,0 3 4,0 2,0 0040 2150 36,23
-150H 110 175,0 3 4,0 2,0 0040 2150 36,23
-175H 132 245,0 3 4,0 2,0 0025 2850 30,13
-200H 160 245,0 3 4,0 2,0 0025 2850 30,13
-250H 185 306,0 9 4,0 2,0 0020 3200 30,57
-300H 220 368,0 9 4,0 2,0 0016 3700 27,13
-400H 315 490,0 9 4,0 2,0 0011 4700 21,76
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PYKOBOACTBO MO SKCMINYATALUMN (Bepcus 2.3)
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MPUNOXEHUWE 4. [OUCNNEW U ErO LM®POBLIE ONEPATOPDI

B tabnune A-7 mpuBeneHo cojaepxkaHue oToOpaxkaeMol Ha aucruiee uHdop-

Maluu.
Tabnuna A-7
Haunmeno-
BaHUE Ta- Copepxanue Onucanue
pamerpa
OrnopHas OrnopHas CuuThIBaHHE/yCTAHOBKA OMOPHOW YaCTOTHI
4acToTa 4acToTa
Brixoguas Brixoguas o (CYHTHIBAaHHE BHIXOJHOI YaCTOTHI
4acrora 4acrora e BriOOp eAWHUIBI U3MEPESHUS MPOU3BOIMTCS C TOMOIIBIO KOH-
crauthl (CD-024)
Brixomnoii Brixogunoii Tok | CunThiBaHMe 3HaYeHHA BBIXOAHOro Toka 10 1000 A ¢ TOYHOCTBIO
TOK 0,1A, cBreimie 1000A — ¢ TouHoCcTBIO 1A
Brixoguas Brixognas CunteiBanne 3HaueHUs BhIXomHOM MomHoctd A0 1000 kBt ¢ TouY-
MOIITHOCTH MOIITHOCTH HocThio 0,1 kBr, cBeimie 1000 kBT — ¢ TounocThio 1 KBT
Komannma e YCTaHOBKA/CUUTHIBAHUE KOMaH]Ibl "Bparnienue BIIE-
Hampasne- | Beibopa "Bpa- pen"/"Ob6patHoe BpaieHue"
HHUC Bpallic- | IICHHUEC Blle- | ¢ Bo3MOXXHa ycTaBKa BO BpeMsl KOMaHJbl BpallleHHs C IaHeIu
HUS pen'"/"O6paTHOoE yIpaBJIEHHS
BpaleHue" e Moryr ObITh BBICBEUCHBI KOMaHIel "Bparienue BIie-
pen"/"Ob6paTHOE BpaieHue"
ConeprkaHue BICBEUMBaEeMOi HH(popManuu
Homep KonTposnupyemsble pyHKIMN
U-01 OnopHag yacrora
U-02 Brixognas gacrora
U-03 BrixoHoii TOK
U-04 BrixoaHoe onopHoe HanpsiKeHne
MOKET OBITh CUMTAHO C TOYHOCTHIO 1 B
Mounutop Bri6op U-05 HamnpspokeHue mocTOSHHOTO TOKA MOXKET OBITh
MOHHUTOpa CUMTAHO C TOYHOCTEHIO 1 B
U-06 BrixoHass MOITHOCTE
U-07
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Tabmuma A-7 (Ilpomomxenue)

Haumeno-
BaHUE Ia- Coneprxanue Onucanue
pamerpa
U-08
Monuro Br100]
P P U-09
MOHHUTOpA
fipoweniee Bpems (MOXET BbiTb NPOKOHTPONUPOBAHO, KAaK MOKA3aHO)
XXXXXX ] Bpemst { 4ac. )
U-11
U- 12 u-11  (Mnapwwue 4 undpnt)
u-12 (cTapume 2 uudppbi)
Max. 279620 uac.
Moxer OBITh IPOKOHTPOJHMPOBaHa OOpaTHas
U-13 cBsi3b. EpuHuiel m3mepenus BoiOuparotcss CD-
024
Bpems Bpems Bpemst pasrona (CD-019) moxer OBITH YCTaHOBJIEHO/CUHTAHO C
pasrosa pasrona 1 ToyHOCTBIO 0,1 ¢ (1 ¢ - s 1000 ¢ u Oomee)

Bpems Top- | Bpems Bpemst Topmoxenust 1 (CD-020) moxer OBITH ycCTaHOBIIE-
MOXKCHHS TopMoxeHust 1 | Ho/cumntaHo ¢ TouyHOCcThIO 0,1 ¢ (1 ¢ - g 1000 ¢ u Gonee)
Hanpsoxe- | HomunaneHOe

HHE HaIpsDKEHUE HomuHansHOe HanpspKeHUe AIIEKTPOABUTATENSI MOXKET OBITh yCTa-

JIBUTATENs | DJEKTPOJABHUra- HOBJICHO BO BpeMs octanoBa (CD-011)

TeIs
Bei6op U/f | Beibop cootHo- | Bei6op cootHomennst U/f MoxeT OBbITh cienaH BO BpeMsi OCTaHOBa
mienus U/f (CD-010)
VYcunenne | [locturayras
YcuieHne 4acToThl MOXKET OBITH YCTAHOBIIEHO BO BPEMsI OCTaHOBA
YaCTOTHI OIOpHast
(CD-046)
4yacToTa
Cwmenienue | CmerieHue .
N CMelleHre OopHON YaCTOTHl MOXKET OBITh YCTaHOBJIEHO BO BpeMs
YaCTOTHI OIOPHOM
ocraHoBa (CD-047)
YaCTOTEHI
Hom. Tox HomunanbsHbIi HoMuHambHBIH TOK 3JICKTPOJBUTaTENsI MOXKET OBITh YCTAHOBJICH BO
9/IBUraTeNs | TOK ABHTaTeNs Bpems ocranoBa (CD-032)
Pexum Bei6op pexuma | Beibop pexxuma oOpaTHOH CBS3H MOXKET OBITH YCTAHOBJIEH BO BpEMsI
IINJI per. | obpatHOi#i cBsisu | ocranoBa (CD-084)
Pexum 5/ | Beibop pexima
Br100p sHEprocoeperaroniero pexxuMa MoKeT ObITh YCTaHOBJIEH BO
cOepexxeHnst | sHeprocOeperke-
Bpems octanoa (CD-095)
HUS
Pexum
ynpasienusi | Beioop pexxuma
3HavyeHHe KOHCTAHTHl MOXKET OBITh YCTaHOBJIEHO/CUUTAHO
[PRGM:CD | ynpaBnenus
-002]
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MPUNOXEHUE 5. TABAPUTHbIE PASMEPbI U MACCA

LLI r

Puc. 1
B
- J
2 JJ
I N
O
Puc. 2
Tabnuma A-8.
Pazmepsbl, MM Macca,
Ne pucyHka Mognens EI-7011 B 1 I «r
001H - 007H 278 138 180 4
010H — 015H 300 228 215 6,6
020H — 040H 450 300 247 16
050H — 060H 677 355 326 39
Puc. 1 075H — 100H 777 395 326 48
125H — 150H 810 586 332 76
175H — 200H 987 704 332 95
250H — 300H 1100 860 411 150
400H 1100 975 411 190
[TynsT ynpaBneHus
Puc. 2 (BBIpE3 B mepeqHen 163 74 18 0,15
kpeike 70 x 138)

Pen. urons 2017 1.
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