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1. ITAPAMETPUPOBAHHUE

1.1 IOACHEHHE K IIPOTOKOJ1Y HACTPOUKH

Kaxnoil ycraHaBnuBaeMON BeIWYMHE, BBOAMMOM B IIPOLECCE MapaMEeTPUPOBAHUS,
COOTBETCTBYET ONPEICIICHHBIN MOPSAAKOBBIA HOMEP. DTOT HOMEP YKa3bIBAETCs Ha AUCILIEE
KAaK B PEKHMME I1ApaMETPUPOBAHMS, TAK U IPU BBIBOJE CUTHAJIOB HEMCIPABHOCTH. BBOX
apaMeTpoB MPOU3BOIUTCS B aOCOIIOTHBIX MJIM OTHOCUTENbHBIX equHuLax (%). [IpexHee
3HAYCHUE YKA3bIBACTCS 10331 BBOJUMOM BEIIMYHHBI.

1.1.1 BBOJ OTHOCHTEJIbHbIX 3HAYEHHH

Bennuunbl, BBOJMMBIE B MPOIIEHTaX, OTHECEHBI K HOMHUHAIBHBIM TTapamMeTpaM TeHepaTopa
(cm. mapametpsl [13-18]), kotopsie npunumarorces 3a 100%. HomunanbHast BeTMynHa TOKa
BBoauTcs noa Ne 13. Hanmpumep, BB€ZIeHO HOMUHAJIBHOE 3HaYeHUE ToKa 586 A, OCTalIbHbIE
TOKOBBIE YCTaBKM BBOJATCA B NPOLIEHTHOM OTHOWIEHMH K BenumuuHe 586 A = 100 %.

[Tapamerp

[13] = HomuHanbHBIN TOK

[ 14 ] = HoMmuHansHOE HanpskeHUE
[15] = HomunanbHas MOIIHOCTH

[ 16] = HomunaneHas yactora

YcTaBKkM MO 4acTOTE BBOMSTCS HE B OTHOCUTEIIBHBIX, & B a0CONIOTHBIX 3HAuUeHUsX. J[is
BBIICNIPUBEACHHOIO TMpHUMeEpa MpeAenbHOMY 3HadeHHo Toka 110 % coorBeTcTByET
Bean4rHA 664,6 A.

1.1.2 TPEXIIO3HI[HOHHbIH PET'YJIATOP

Tpexmo3uIMOHHBIA PETYIATOp NpUMeEHsieTcss A perynupoBanus: Harpy3ku (Load
Sharing), wactotel (Frequency Control), kosddunuenta mommuoctu (Power Factor
Control), nanpsokenust (Voltage Control) u cunxponuzanmuu. Perymstopsl Bcex 3THX
BEJIMYMH HACTPAUBAIOTCA MO OJTHOMY IPUHLIUITY:

1) Hactpoiika gmurensHocTy nay3 (Break Time):

[lo wucrteuennn mnay3bl (opMUpyeTCs HOBBIA YHOPABISAIOMIMKA CHUTHAJ. YMEHbBIICHHE
JUINTEJIBHOCTH TIay3 BBI3BIBAET YCKOPEHHME IIpOLEcca, HO MOXKET IPHUBECTH K
NIEPEPETYINPOBAHUIO.

2) HacTpoiika AnuTenbHOCTH ynpasisomux uMiyiibcoB (Pulse Time):

JlnutenbHOCTh UMIYJIbCa SBISETCS MEPEMEHHOM BEIMYMHON M 3aBHCUT OT DPa3HOCTHU
3aJaHHOTO W HUCTHMHHOTO 3HaueHuid. Takum oOpa3om, ycTaHaBIMBaeMmas B CEKyHJIaX
JUIMTEIILHOCTh UMITYJICOB OyAeT uMeTh Mecto npu npu 100% OTKIOHEHUU peryaupyemMoin
BEJIMYMHBI OT 3aJaHHOIO 3HadyeHUs. [Ipu yMEHBIIEHNH OTKIOHEHMS IPONOPLUOHAIBHO
YMEHBIIIACTCS U JUINTEIbHOCTh uMIynbcoB. Hampumep, npu 10% oTkinoHeHUUM
JUINTEIBHOCTh YIPABISAIOMUX HUMIYIbCOB cocTaBUT 10 % oOT ycCTaHOBIEHHOW mpu
HacCTpoOWKe BeIU4YMHbL. BO BpeMsi CHHXpOHM3alMK, HOMUHaIbHasA yacTota paBHa 100%.
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3) UysctBuTEnpHOCTD peryisaTopa (Sensitivity Of Controller):

Hacrpoiika 3akmtodaercs B BBIOOpE MEPTBOM 30HBI TPEXIIO3HIIMOHHOTO peryisaropa. [lpu
ycraHoBke, fnomyctuM 10%, perymarop OyaeT pearupoBaTbh TOJBKO NMPHU OTKIOHEHUSX
peryinupyemMoi BeJIMYMHBI OT 33JaHHOrO 3HaueHus, npesbimarommx 10%. B cioydae, ecaun
3alaHHOE 3HAYCHHUE SBISETCS HEKOTOPOM  CPEIHEH BEJIMYMHOM, AOIYCTUM CpPEIHHUM
3HaYeHWEM Harpy3Ku IpU MapajuleJbHONH paboTe TI'€HepaTopoB, TO, INPH YCTAHOBKE
YyBCTBUTEIBHOCTH (MepTBOW 30HBI) 10% wu pabGore 2-X TreHEpaToOpoB, OTKIOHCHHS
Harpy3kM KaK[oro reHeparopa OT CPeAHEro (3aJlaHHOI0) 3HAaUY€HUs] MOXKET COCTaBHUTh IO
10%, cnenoBaTesnbHO, OJHOTO T'€HEpaTOpa MO OTHOLIEHUIO K aApyroMy 20% 1o Toro, Kak
HauHeTcst  perynupoBaHue.  OCOOEHHOCTBIO — PErylaTOpa  HAarpy3ku  sIBISETCS
aBTOMAaTHUYECKOE TMEPEKIIOUEHIE YyBCTBUTEIBHOCTH 10 1/3 OT 3a1aHHOTO 3HAYEHUs, €CIU
ucTuHHOE 3HaueHue Mmenblne 10% wunu 6ombiie 90%. Takum 0Opa3oM MOXHO HU30€kKaTh
NEeperpy3kl W TIepexoja TeHeparopa B pPEXHUM OOpaTHOW MOIIMHOCTH  H3-3a
HEYYBCTBUTEIIBHOCTH PETYIIATOPA.

1.1.3. OIITHCAHHUE KHOIIOK HA IIAHEJIH YIIPABJIEHUA

KHomku maHenmu ympaBieHHs TIO3BOJSIFOT —BBINMOJHATH KaK HEKOTOpBhIe (DYHKIHH
VIIpaBICHHUS arperaroM, TaK W TapaMeTpUPOBaHUE YCTPOHCTBA (TOIB30BATEIBCKOE
nporpammupoBanue). Hmke Oyzner npuBeneHo MoapoOHOE ONMUCcCaHNEe KaKI0M M3 KHOIIOK.
C nomorkio kKHOMOK ,,Shiftl" u ,,Shift2" MoxxHO pacupsATh QYHKIIUN OTAEIBHBIX KHOTOK,
MpUYEM TIPU COBMECTHOM MCTIOJB30BaHUU KHOMOK ,,Shift" ¢ mpyrumu KHOTIKaMu TepBOM
Ha)XUMaeTcs KHomKa ,,Shift" u yaep)uBaeTcs 10 BBITOIHEHUS TPeOyeMoil PyHKIIHH.

5)START.

IIpu Bo3meiictBum Ha 3Ty kKHomky JII' 3amyckaercs. Ha nucmiiee ocyiiectBisieTcs
WHJUKaus mpoiecca mycka. BosaeiictBue Ha kHONKy START BO3MOXHO Takxke mHpu
paboTatomiemM arperare, HaxoJslIeMCs, HalmpuMep, B MPOILECCe OCTAHOBKHU, MPH ATOM
Iu3ellb  TEpPeBOAMTCS B  PEXUM IMYCKAa, KOTOPHIM 3aBEepUIACTCS  BKIIOUYEHHEM
aBTOMATHUYECKOTO BBIKJIIOYATENS TeHepaTopa. DIEKTPOMArHUT Iycka cpadaThIBAET TOJIBKO
B TOM CIly4yae, €ClId arperar octaHoBieH (cM. Tawke mnapametp [501]). Takum o6pazom,
Bosneiicteue Ha KHOmKy START o3navaer mpoBeaeHHOe dyepe3 ¢aszy Mmycka
BKitoueHue ABI.

6)IMMEDIATE START

(3KCTpEHHBIN ITyCK)

Haxare kHomkm  Shift 1 wm  Start. IlpousBoautcsi  HEMEMJICHHBIH  TYCK.
3anmporpaMMHUpOBAaHHBINM HHTEPBA HA MPEABAPUTEIHHYIO CMa3Ky IIPOMYCKAETCS.

7)STOP

(ocTaHOBKA)

IIpu HaxaTuu Ha 3Ty KHOIIKY JII' OCTaHaBIMBAETCS, B HOPMAJIBHOM PEXUME
oTpabaThIBaOTCs Bee (a3bl MpoIiecca OCTAHOBKH, TAKHE, KaK BBIKJIIOUEHHE TEHEPATOPHOTO
aBTOMara, xonoctoi mpoder Al ans oxnaxaeHusi. OmmO0YHO BBEICHHBIN UITN
aBTOMAaTHUYECKH BBI3BaHHBIN MPOLIECC OCTAHOBKH MOXKET OBITh OTMEHEH IIPU BO3/1EHCTBUU
Ha kKHonKy START. IIpu ocTtaHoBKe arperaTa 1o CUrHajy HEUCIPaBHOCTHU IPOLECC
OCTaHOBKH IIPEPBATh HEBO3MOKHO.

B ®
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SM1-(12)



PykoBoacTBO 110 00C/T1y’KHBAHUIO

8) IMMEDIATE STOP

(3KCTpeHHast OCTaHOBKA)

Haxatp kaonku Shift 1 u Stop. [IpousBoautcs Hemeennas ocranoBka JII'. bes
3aJIEPXKKU OTKJIFOUACTCSI TCHEPATOPHBINA aBTOMAT U BO30YKIAaeTCsl CTOM-Maruut. Eciu
KpOME CTOIT-MarHuTa UCIOJIb3YETCS CTOI-3aCIOHKA, OHA TaK)Ke BKIIOYACTCS HEMEIICHHO.
[TomoOHast OCTAaHOBKA PEaI3yeTCsl TAKXKE MPU PErMCTPALMU CUTHAI HEUCIIPABHOCTH
npuoputera 1.

Man. u Autom.

(py4HOE ¥ aBTOMATHKA)

C nomompio kHOMOK Man (Manual) wimn Autom (Automatic) MOXKHO BBIOPATh PEKUM
paboTHI.

9) MAN.

B pyunom pexume Bce (YHKIIUU aBTOMATUYECKOTO YIPABIEHUS, TaKHe, Kak:
JNUCTAaHIIMOHHbIE MYCK M OCTAHOBKA, 3aBUCIIIMA OT Harpy3ku mnyck win "[lyck
cienytomero JI'™ mpu HeucmpaBHocTH pabotaromero [II, Takke Kak IMycK TIocie
OydKayTa - oTKIo4aroTcs. [Ipon3BoauTCs MHAMKAIUS ATOTO pekuMa Ha JucIiee npudopa
(em. pasmen 1.4.3.1). B satom pexume [T Moxer ObITh 3amyIeH TOJIHKO KHOMKOM C
ynpasisroniero npuoopa. Ilpu mycke AT B pydHOM peXkuMe NpOTEKarOT Bce (asbl
mpoiiecca 3amycka ¢ COOTBETCTBYIOIIMM KOHTPOJIEM KaK M B aBTOMATHYECKOM PEXHUME,
OJIHAKO MOJKJIFOYEHNE T'€HEPATOPHOTIO aBTOMAaTa HE KOHTPOJIUPYETCS.

DTO MO3BOJIET OOCTYKMBAIOIIEMY MEPCOHAITY JIepXKaTh arperat Ha XojocToM xomay. Jis
9TOrO, TpaBaa, HEOOXOJUMO OTKIIOYHTh KOMAHIy BKJIIOYeHHs aBromara Ha [P
@OyHKIMU KOHTpoJisl mapamerpoB JII': maBiaeHUsT CMa304HOrO Macia, TeMIleparypa
OXJIQKJAIONIEH BOJABI W JAp. - HE MOTYT OBITh HHM B KOEM CiIydae OTKIIIOUEHBI WIIN
COKPAILICHBI.

10) AUTOM.

B aBrOMaTHueckoM pexxume paboThl aKTUBHPYIOTCS BCe (DYHKIIMM BHEIITHETO BO3ACHCTBUS,
K HAM OTHOCSTCS: JUCTAHIMOHHBINA ITyCK M OCTAHOBKA, ITyCK B 3aBUCUMOCTHU OT 3arpy3Ku
anekTpocTanuuy, "[lyck cinemyromero JII™ npu HeucnpaBHOCTH pabOTAIOIIEro arperara, a
TaKXke Myck nocie Oi3kayra. [1o 3aBepiieHnn mpouecca Mmycka OCyIlecTBIIAETCS] KOHTPOJIb
3a MOJAKIIIOYEHUEM T'€HEepPaTOPHOro aBTOMaTa. PeXMM aBTOMAaTHKHU MOKET OBITh BKIIIOYECH
TOJIBKO B TOM CJIy4ae, €CIIH HE€ 3aperUCTPUPOBAHO HUKAKOW HEMCIPAaBHOCTH M IOJAH
Brrouvaronuid curian Ha Bxogq AUTOMATIC ON (E15, knemma 20, TIT CMA 135). Ortor
KOHTAKT NPEAyCMOTpPEH [uld TOoro, 4roObl Bce nenu Ha ['PII] ObuM BKIIOYEHBI TaKUM
oOpa3zom, yro mocine 3amycka JII' Mor OBITh BKIIIOYEH T€HEpaTOpHBIH aBTOMAaT. Takum
o0pa3oM, eciiu arperaT HaXOAMTCS B aBTOMaTHMYECKOM pEXHME, JOJKHA ObITh IOJHAS
YBEPEHHOCTb B TOM, YTO B aBapUMHOM CHUTyallMu IPOU30MIET €T0 3aIlyCK U IMOAKIIOYCHUE
aBTOMara TreHeparopa. Jlias 3TOro KOHTPONIMpYETCS TakkKe, HE pa3opBaHa JH
AJIeKTpUYecKas ceThb IyckoBoro Mmarnuta. B ciyuae ecan Bxon AUTOMATIC ON nHe
BKJIIOYEH, YCTaHABIMBAETCS PYYHOH pEXXUM pabOThI.

11) ACTUAL

(aOCOIOTHBIC 3HAUCHUS)

[Ipu Bo3meiictBuum Ha KHOMKY Actual nudpoBble WHIWKATOPHI TEPEKITIOYAIOTCS Ha
noka3zaHue BenuduH B BoibTax (V), ammepax (A) u kunoBartax (kW). CooTBeTcTBYIOIITHE
3HAYEHUS YKa3bIBAIOTCS KPACHBIMH CBETOAMOAAMHM, PACIOJIOKEHHBIMH PSIOM C CEMH -
CEerMEHTHBIMH UHIUKATOPAMH.

4k ED ED
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12) PERCENT

(oTHOCHTEBHBIC 3HAYCHUS )

[Tpu Bo3melicTBuM Ha kHomKy Shift 1 u Percent nudpoBbie MHAMKATOPHI MEPEKITIOYAIOTCS
Ha TIOKa3aHMs TOKAa, HANpsDKEHUS M MOILMHOCTM B OTHOCHUTENbHBIX BenuuuHax (%).
Kpaunble cBeronnoas! racHyt. Ilpu stom 3HaueHne 100% cooTBeTCTBYET HOMUHAIBHBIM
BEJIMYMHAM [TapaMETPOB reHepaTopa.

13) ACKNOWL.

(monTBepxKIACHUE)

Knonka Acnowl ciayXuT B KadeCcTBE KBUTHUPYIOIICH W YCTAaHOBOYHOW KHOMKU. OHa
WCIIONB3YETCs JUIsl KBUTUPOBAHUSI CUTHAJIOB HEMCIPABHOCTU M JUIsI BBOJA JAHHBIX MpU
MIPOrpaMMUPOBAHHH.

14) PROG.

(mporpaMMHUpPOBaHHE)

ITpu Bo3nelictBun Ha kHONKY PROG npoucxoanut nepexon B peskuM IpOrpaMMUPOBAHHUS.
Cwm. onucaHue pexruma mporpaMMupoBanus B pasnene 2.4.1.

15) RESET

IIpu omHoBpemeHHOM Bo3zaelcTBuM Ha kHonky ,,SHIFT 1" u ,,RESET" npoucxomut
nepe3anycKk nporpaMMbl SynpolDD. JTy onepamul0 MOKHO MPOU3BOAUTH TOJIbKO NMPH
HepalboTalwiemM arperare!

16) MENU

(meHt0)

[Ipu BO3xmeiicTBMM Ha KHOMKY Menu Ha aucIuieii mpuOopa BBIBOAUTCS YCTaHOBOYHOE
MeHo. [loBTopHOE BO3JEHCTBHE HA 3Ty KHOMKY MNPUBOAUT K BO3BpATy B IPEXHEE
COCTOSIHHE.

17) LIGHT 1 + 2 (nmoacBeTtka)

Bozneiictue Ha kHonku Shift 1 u Light 1+2 npuBoaAUT K M3MEHEHHIO TIOJICBETKU JUCTLIIES.
[Ipn kaxaqoM Ha)XKaTHMHM 3TUX KHOIOK IOJICBETKA M3MEHSETCS CTYNEHYaTO B CIEIYIOIIEM
nopsinke: 1) temuas, 2) cmabas 3) cpemHss 4) cBernas, cHoBa |) TeMHas © T..I.
Bozneiicteue Ha kHomku Shift 2 u LIGHT 1+2 nmpuBoauT K cTynmeHYaTOMy W3MEHEHUIO
MOJICBETKH JUCIUICS B CIEIYIOIIEM MOPSIKE P KaKIOM HaXaTHH KHOTIOK:

1) cnabGas 2) cpennsist 3) cBernas 4) sipkas 1) ciabast v T.1.

18) ON/OFF, YES(Bkn/BbIKI, Ta/HET)
DTa KHONKA HMCIOJIb3yeTCs B pekuMe mporpammupoBaHus. B ciydae 3ampoca ON/OFF

w YES/NO kaxnoe HakaTHe KHOIIKU MPUBOJUT K NIEpEMEHE MPEKHEH YCTaHOBKH, T.€. C
ON na OFF nnmu ¢ YES na NO Hao60poT.

19) SYNCHRON

(cuHXpOHU3AIH)

[Tpu BO3aEHiCTBUM Ha KHONKY Synchron BKIIOYAeTCs PEKMM CHHXPOHHU3AIMH T€HEpaTopa.
B ciiyudae, eciu reHepaTOpHBINA aBTOMAT YK€ BKJIIOUEH, Yepe3 4 CEKYH]Ibl MHAUKALIMS 3TOrO
peXHUMa Ha JAUCIIIee UCcYe3aeT.

20) LOAD CTRL.
(perynupoBaHH€e Harpy3KHu)

Y 1
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[Ipyu HaxxaTUM STOW KHONKH HA JUCIUICH BBIBOOUTCA HWH(POPMALUSA PEryJTupOBaHHS
Harpy3ku. Ota uHQpoOpMalMs SBISETCA JOMOJIHEHHWEM K CHUCTEME peryjJupOBaHMs
motHoctd (Power Management System).

21) SERVICE
IIpu omHoBpemenHoMm BozaeiicTBuu Ha kHomku ,,SHIFT 1" u ,SERVICE" na mgucnnei
BBIBOZSITCSI aHAJIOTOBBIE U3MEpUTENbHbIE CUTHANBI, (hopmupyembie Ha TIT CMA 131.

22) DISPLAY
I[Ipu naxarum kHomku ,.DISPLAY" Ha gucrieil MoryT OBITh BBI3BaHBI Pa3IMYHbIC
nHpopmanmonnsie crpanunbl (cMm. pasgen 1.4.3). Ecoum xHomka "DISPLAY" He
HaxuMmaercss B TedeHue 30 cek., TO NpHU MOCIEAYIOIIEM HaXaTUW BBIBOAUTCS OCHOBHOM
pabounii FKpaH.

23) GRAPH (nepcnekTuBHasi pyHKIMS)
[Ipu ogHOoBpemenHoM BozneiictBun Ha kHomku "Shift 1" u "Graph"na skpan aucruies
MOOYEPETHO MOTYT OBITh BBIBEJICHBI TPA(UKHU PA3TUIHBIX (YHKIIAMH.

24) ALARM
C nomorpio kHONIKY ,,ALARM" Ha nucmiieil BRIBOOUTCS MPOTOKOJ HEUCITPABHOCTEM.

25) EVENT

[Ipu omnoBpemenHom BoznevictBuu Ha kHomku ,,SHIFT 1" u ,,EVENT" na mgucnneit
BBIBOAATCS 20 mocienHux "coObITUH" (3aperuCcTpUPOBaHHBIC CUTHAIBI HEMCIIPABHOCTEH U
HEKOTOpPBIE APYTrUe€ CUTHAIbI).

26) 1 | - knonku (Kontrast)

(BEepTUKAJIbHBIE CTPEIIKH)

OTH KHOIKH CIyXaT JIJIs IepeBUKEHHsI Kypcopa U IS IPSIMOro, 1 00paTHOTO MpOroHa
uHpopmanuu. B crmydae yaepkaHUS JTHX KHOMOK B HAXXaTOM COCTOSIHUHU, TPOTOH
nH(bOpMalUy TPOU3BOAUTCS B HEMPEPHIBHOM YCKOpPEHHOM pexxkume. [lpu Bo3aeiicTBum Ha
9TH KHOTIKU cOBMECTHO ¢ kHomnkou “SHIFT 17 MoxkeT ObITh H3MEHEHa KOHTPacTHOCTh LC-
JTUCTLIIES.

27) SHIFT 1

(M3MEHSITB)

DTa KHOIIKA CIIY)KHT IS IEPEKITFOUYCHUS Ha BTOPYIO (DYHKIINIO KHOIIOK.

Ecnu Ta unm uHas KHOIKA KMEET BTOPYIO (DYHKITHIO, TO €€ HIDKHSISI 9acTh OKpallleHa B TOT
’Ke I[BET, YTO U KHomka Shift 1.

28) SHIFT 2

DTa KHOMKA CIIY>KUT JJIs IEPEKITFOUEHUS Ha TPEThIO0 (DYHKITUIO KHOTIOK.

SHIFT 1 + SHIFT 2

OpnnoBpemenHoe Bo3aeiictBue Ha kHomku Shift 1 u Shift 2 cmyxut nns mepexoma k
YETBEPTOH (PYHKIIMU KHOIIOK.

29) Bbiok O0yKkBeHHO-IIU(PPOBBIX KHOMOK

B mpaBoii yacTM KHOMOYHOTO TOJISI PACHOJOKEH OJIOK OYKBEHHO-IH(POBBIX KHOIOK.
Crozia BXOJISIT KHOIIKH C 0003HA4YeHUEM 0 4-X Pa3IUYHBIX 3HAKOB. JTHU KHOMKHA MOTYT
OBITH UCIIOJIL30BAHKI TIPU MTAPAMETPUPOBAHUN YCTPOUCTBA JUISl BBOJIa OYKBEHHO-IIH(PPOBOI
nHpopmaIuu.

4k ED ED
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[Mudpsl BBOAATCS NMPH HEMOCPEACTBEHHOM BO3JEHCTBHM Ha 3TH KHONKH, OYKBBI - C
noMounpio KHOMOK SHIFT-1 u SHIFT-2 B COOTBETCTBUM ¢ HUKEMPUBEACHHBIM IPUMEPOM.
IIpu stom B mnepByro ouepeap Haxumarorcss kHonku SHIFT wu yaepxuBarorcs no
YCTaHOBKH HEOOXOJIMMOTO 3HAKA.

[Tpumep:
Knonku, koTopsie npu & bykBeHnHoO- Otobpaxenue
HE0OXOTMMOCTH 1upoBHIE Ha JucIiee
Ha)KUMAIOTCS TIEPBBIMU KHOTIKH
1
ABC | —— 1
——
1
SHIFT 1 & ABC | — A
N——
& 1
SHIFT 2 ABC B
N———
1
SHIFT1| & [sHIFT2 & agc | — > C
N————~

1.2 IIPHMEP YCTAHOBKH ITPEJJEJIbHbIX 3HAYEHHUH

Jlis ceneKTUBHOTO OTKJIIOYEHHS] MpPU Teperpyske NMpeaycMOTpeHa B KayecTBe IMpHUMepa
HIDKECIeAyIoLas JuarpaMma:

PICTURE TOI100] [102] [104] [112] [114] [116]

TIME

(sec.) OVERCURRENT TRIPPED

[106]

100

50 TI0A]

20

[ — Py PR S R S S [y p— [116]

— - I L T TI7C [114]

~ NONESSENTIJL CONSUMER [TR (mal

SHORT CRCYIT [TRIP [1001

05 BUS | TIE BREAKER | TRIP| [104]

SHORT CRCUIT DIREQTIDN TRIP  [102]

DIFF{ PRQTEQTIQN [TRIP [144]

0,1

0.01 I eff

1% 0% 50% 100% 200% 300%  500% (%)
GENERATOR CURRENT

Stromabhéngige Schalterauslésung tber Synpol D
Current- dependent breaker release of Synpol D

Puc. 1.2 YVemanoexa npedenvHuix sHayeHutl

10
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Ha xaxzom yuyacTke KpUBOM yKa3aH COOTBETCTBYIOIIMH HOMep napamerpa. C M3MeHeHueM
apaMeTpoB 3Ta KpuBas MOXeT ObITh cMmemnieHa. KpuByro cieayer pasMemarb TakUM
o0Opa3om, 4YTOOBI JHMHHUS OTKJIIOYEHHS aBTOMATOB HauOojiee MOUIHBIX IMOTpeduTenen
IIPOXOIMIIA JIEBEE JIMHUU OTKIIIOUYEHUS TeHepaTopa.

B stom npumepe napametpsi [ 100-116] BBoxsATCS ciaemyronm oOpa3om:

®parmMeHT NPOTOKOJIa HACTPOUKHU:

[100] 100.SHORT CIRCUIT L:[300 1% T:[ 1000 ] ms
[102] 102.SHORT CIRCUIT&REV. L:[ 300 1% T:[ 300] ms
[104] 104 PREL.SHRT CIRCUIT _ L:[ 300 % T:[ 500] ms
[106] 106.0VERCURRENT 1.ST L:[ 110 % T:[ 100] s
[108] 108.0VERCURRENT 2.ST L 130]% T 35] s
[110] 110.0VERCURRENT 3.ST L:[160]% T:[ 20] s
[112] 112N.C.CURRENT [.ST. L 100]%T: 8 ] s
[114] 114N.C.CURRENT 2.ST. L 100]%T:[ 12] s
[116] 116.N.C.CURRENT 3.ST. L 100]%T:[ 17] s

1.3 IIPHOPHTETHI CHUTHA/IOB HEHCIIPABHOCTH /IM3EJIA

Kaxnomy curHamy HEUCHPAaBHOCTH MOXKET OBITh MNPHCBOEH mpuoputeTr ot 1 mo 4,
O3HAYAIOLIUN CIIETYIOLIEe:

1 = Hewmennennas octanoBka [[I' ¢ BeIKIIFOUeHMEM reHepaTopHOro aBTomara. [lyck
npyroro I
2 = OcranoBka JII" ¢ 3apepxxkoit. [TpouzBoauTtcs 3anyck pezepBHoro I u BkiroueHue

€ro Ha IIMHBL, 3aTeM HeucnpasHbld JII' BBIBOOUTCS U3 dKCIutyaTanuu. IIpu stom
nporiecc mycka pezepsHoro JII' He 1oJkeH ObITh JIUTEIbHEE BPEMEHH,
BeIOpaHHOTO B mapametpe [511] - 3aaepKa OCTAaHOBKM HEHCIIPABHOT'O arperara.

3 = Cursai, He BbI3bIBAIOLUI OCTaHOBKY HeucnpasHoro JII' ¢ 3amyckom
PE3EpBHOIO arperara.

4 = CwurHan, He BeI3bIBatomuii octaHoBKY JII” 6e3 3amycka pesepna

1.4 UBEHTYAJIBHBIE CUT'HAJIBI

Ha rtepmunanbubix 1utatrax CMA 132,135,137 npenycMOTpeHBl Tak —Ha3bIBaeéMble
(YHKIIMOHAIBHBIE BBIXOJIBI, KOTOPBIE MOTYT YIPABIATHCS OT MBEHTYAJbHBIX (COOBITUIHBIX )
CUTHANOB (KOPOTKO HMBEHTOB). Homepa HBEHTOB mpenenbHBIX 3HAUCHUH MapamMeTpoB
reneparopa [100-158] coBmagator ¢ HoMmepamu camux napameTpoB. I[lpu peructpanun
KaKoro-Tmbo CHUrHajla HEHMCIPABHOCTH B 3TOM cliydae (DOPMHUPYETCS COOTBETCTBYIOIIMN
UBEHT.

B 11
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TTpumep:

Uepes ¢dynkmuonanbusii Beixon 4 (A7, CMAI132, knemmbel 51-53) HeoO6Xoaumo
OTKJIIOYHUTH 2 CTYIEHb BTOPOCTENEHHBIX HoTpebureneil. IlpenenbHoe 3HaUCHHE JOJKHO
cooTBeTCcTBOBaTh 60% HOMUHAIBHOIO TOKA F€HEPATOPA.

[Ipexxne Bcero, HEOOXOAUMO YCTaHOBUTH 33JJaHHOE MpezenbHoe 3HaueHue B [lapamerpe
[114]. B ctpoke "114.N.C.CURRENT 2.ST L: [xxx]" ycranaBnuBaeM 3aJaHHbIA Ipees
- 60.

Jnst toro, 4toObl mpu peructpanmu uBeHTa [114] mnpoumcxomuno cpabaTbiBaHHE
¢byHKIMOHATBHOTO BhIX0a 4, B mapamerpe [ 160] Heoxoaumo 3anucaTth HOMEp UBEHTA, T.C.
B cTpoky "160. FUN. 4 A7 :[xxx]", BBogum 114.

B ctpoke kaxaoro u3 GpyHKIHOHAIBHBIX BBIX0JI0B MOXKET ObITH BIIUCAHO 110 6
UBEHTOB, JECUCTBHE KOTOpBhIX peanusyercss mno Jjoruke "WIIN". Craenyer
MOMHUTH, YTO, B OTJIMYHME OT MAPaMETPOB reHepaTopa, HOMEpPA UBEHTOB HE
BCErjJa COBIAJAIOT ¢ HOMepaMmH mnapameTpoB. B pasnmenel.5.12 mpuBoauTtcs
MOJIHBIA CIHCOK HBEHTOB, KOTOpPbIE MOTYT OBITh HCIOJIb30BaHbl MpH
MpOrpaMMUPOBAHUN (DYHKITMOHATBHBIX BbIXOJOB. 1.5 ITAPAMETPbI

1.5.1 BXO/1 B PEKUM IIPOT'PAMMHUPOBAHHUA

Buumanue!

IIpu go30eiicmeuu na knonky "PROG "npubop Synpol® D nepesodumcs
8 PedNCUM NPOSPaAMMUPOBAHUSL

-Braouams mosibKo npu 0CmMaHoB1eHHOU Mawiute!-

Jns mepeBoxaa Synpol® D B pexum nporpammupoBaHus HaxaTh kHomky “PROG”. Ha
AUCIIICC MTOABJIACTCA MaCKa IapoJIi:

Knonka
(ws ) [ DEVICE INFO A
w Serial No. :512
|—> Diesel control: ON PASSWORD:
Power Managem.: ON [ ]
SOFTWARE
CMA 122 :1.42 view only
CMA 123  :1.35 press [1]
kCMA 124 :1.15

J

Puc. 1.5.1 Cmpanuya napons

Kpome nosist 17151 BBO1a KITFOUEBOTO CJI0BA Ha JIEBOM CTOPOHE AUCILIES
MOSIBIISICTCS CIIEAYIOas HHPpOpMaIus:

A\ ED ED 12
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Howmep cepumn
VYupasnenue auzenem: [ON/OFF] BkiIt04€HO/BBIKIFOYEHO

VYnupasnenue momHocThIO (PM-dynkius): [ON/OFF] BkiIt0ueHO/BBIKIIFOUEHO

* & o 9

Bepcus nmporpammuoro obecrieueHus Tpex KapT cuctemHoro 6joka CMA 122, 123,
124

Ha npaBoit cTopoHe aucmies BBOAUTCA CEKPETHBIM MapoJib, MO3BOJISIOMIUNA MEPEUTH K
yCTaHOBKE MapamMeTpoB. Eciu Tpebyercs TOIBKO TPOCMOTP paHee YCTAaHOBICHHBIX
MapaMeTpoB, Ha MpaBoe mosie BBoAuTcs {1}. B 3TOoM ciiyuae mapameTpsl BBHIBOAATCS Ha
JWCTIIICH, HO HE MOTYT ObITh m3MeHeHbI. [loce BBoa HaxkaTh KHONKY ,,ACKNOWL."

"Acknowl." Ha)KxUMaTh TIPU KaKJOM BBEJICHMU HOBOI'O MapameTrpa

[Tocne BBeaeHUST Mapossl U MOATBEPKACHUS Ha)kKaTHeM KHOMKH ,,Acknowledge" mosiButcs
n300pakeHNe ¢ 0030poM Tpymm mapameTpoB. Ilpu BBOJE COOTBETCTBYIOLIETO HOMEpa
MOXKHO HEIOCPEJCTBCHHO BBI3BaTh HYKHBIH napamerp. C TIOMOIIBIO KHOIIOK CO
CTpEJIKAMH MOKHO TPOCMAaTpUBaTh IMapaMmeTpbl OT 000 Mo3uIuu ObICTPON WK
MeJIEHHOM TTporoHKoi. C OMOIIbI0 OYKBEHHO-ITU(POBBIX KHOIIOK MOXKET OBITh M3MEHEH

13
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1apoJib peXXMMa YCTAaHOBKU ITapaMeTpoB U BBesieH KoJl PM-¢dyHkumu.

IMAPOJIb
&
Acknowl. (Nr. :PARAM.LOCATION
0. :PASSWORD/CODE JUMP TO
1. :GENERAL PARAM. PARAMETER:
L 70..POWER MANAGEMENT [ ]
100.:ALTERNATOR LIMITS
160.:FUNCTION SETTING
260.:DIESEL ALARMS
\ 420.:DIESEL CONTROL
Puc. 1.5.1.1 Cmpanuya o630pa epynn napamempos
1.5.2. IIAPOJIb

IIpy m3MeHeHUU maposs WM NpU BBOJE Koja PM-cucTemsbl myTeM MOCiIenoBaTeIbHOTO
BO3JICCTBUS Ha KHOMKH ,,0" 1 ,,Acknowledge" BeIBOAHUTCS ClieayrOIIee OKHO:

Kunonku

* 4

0
&

Acknowl. I ENTER NEW PASSWORD: [ |

Lo L

Puc. 1.5.2  2-3 cmpanuya napois

B okHe nmaposist MOKeT OBITh BBEJIEH TOJIBKO OJJMH HOBBII MapoJib MAaKCUMAaIbHOU JUTMHOHN B
4 3naka. C moMoIpi0 KHOMIKH ,,Acknowledge" HOBBII 1apoJib BBOAUTCS B amsiTh. Eciu He
TpeOyeTcss U3MEHEHHsI TIapOJisi, BBIXOJ M3 ATOW CTPAHMIIBI MPOU3BOIAUTCS TAK)KE KHOMKOU
»Acknowledge".

IIpu nocTaBke BceM yCTpONCTBaM MPUCBAaNBAETCS KI04YEBOE €i10BO [0]

1.5.3. KO/l CHCTEMBI YIIPABJIEHUA MOIIIHOCTbHIO
(Power Managment- unu PM-cucmemot)

[Tocne BbIXOAa M3 CTPAHUIIBI TAPOJISL, HA AUCIUIEE MOSBIIAETCS CTPAHUIIA JJISl BBOJA KOJIA
PM-cucremsl.

14
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Knomnka

-

L POWER MANAGEMENT PASSWORD: [ ]

Puc. 1.5.3 Cmpanuya 6600a xooa PM-cucmemvl

[Ipu nokymnke 3akazuyukoMm JuleH3uu PM-cucrtemsl 31€Ch BBOAUTCS HOMEP 3TOH
JUIEH3UH, TIOCTIE Yero MPOU3BOAUTCS MOATBEPKACHNUE KHOMKOH ,,Acknowledge". Ecnu B
MpoIIecCe YCTAaHOBKHU KOJa JoMycKaeTcs omuoka, PM-dyHkums He OyeT BHITOTHATHCS.

1.5.4 BBO/ IIAPAMETPOB

3a cTpaHHUIIAMH BBOJIA TIAPOJICH U YIIPABICHHS MOIITHOCTBIO CIEAYET MEePEeXo/1 K CTpaHUIaM
YCTAaHOBKHM IapaMeTpOB Synp01®D. Ha xkaxnayro cTpaHMily YCTaHOBKM IapaMeTpOB
BBIBOJIUTCSI BOCEMB MapameTpoB. [lapameTp, moanexanuii ycTaHOBKE WIIH TIepEyCTaHOBKE,
BbIJIETISICTCS IBYMS MapasuiedbHbIMU JTUHUSAMU. [lepeycTaHoBKa MOKET OBITH MPOU3BEICHA
C TMOMOIIBI0 OYKBEHHO-IIM(PPOBBIX KHOMOK. [locie Kaxaoro BBOJA HOBBIX BEIUYUH
Haxumaercs ,,Acknowledge" nns BBenenuss HoBoro 3HaueHuss B EPROM mporpammsr
nonb3oBarens. [Ipu BBoJE mIpelenbHBIX 3HaueHUil mapamerpoB (oT mapametpa [100])
napaMeTpUPYIOTCs 1BE BEIMYUHBL: caM TMpeAes, a TaKkKe BpeMs 3a/1epKKU cpabaThbIBaHUSI.
Knomnka ,,Acknowl." HaxkuMaeTcsi mociie BBOJa MPEICIBHOTO 3HAUEHUS, a 3aTeM IOCIe
BBOJIa HOBOTO 3HAYEHUS 3aJepXKKu. {151 mporoHa MaHHBIX B Ty WIH APYTyI0 CTOPOHY
UCTIONIE3YIOTCSI KHOIIKU C BEPTUKAIBHBIMU CTPEIKAMH.

Knonku
4 Fkxkkkkkkrxx* vk QETTING RECORD* *® %% %% kikkkrss
)
T
———
PR IACTUALTIME- [HOURS]?| 1l1h
. 2. - [MINUTES]: 42 m
3. ACTUAL DATE - [YEAR]: 9%y
— 4, A [MONTH]: 5
LS. / [DAY]: 15 .
) / |
Howmep ITone napameTpupoBaHus ¢
napamerpa HaumeHoBanue MyJIBCUPYIOIIUM KYpCOPOM U Ennnuna
napaMmerpa oOpabaTeIBaHHEM TTapameTpa H3MEPCHHA
Puc. 1.5.4 Dxpan napamempupogarus
15
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1.5.5 IPOTOKO.JI HACTPOHKH

Crnemyroniasi TabHIa CONEPKHUT BCE TMapaMeTphl, KOTOPbIE MOTYT OBITh ycTaHOBIEHBI. C
MOMOIIIbI0 KHOTOK C BepTUKalbHbIMU cTpenkamu ("t & |") ocymiecTBisieTcsi MpOroH
napaMeTpoB 10 BeIOOpa HykHOro. [Ipm A3TOM Ha 3KpaH mapaMeTPUPOBAHHS BBIBOIUTCS
MaKCHMaJbHO BOCEMb CTPOK C JaHHBIMH MapameTpoB. B neBom crondile mpuBOISTCS
HOMEpa WBEHTOB, COOTBETCTBYIOUIMX HEKOTOPHIM mapameTpam. Homepa HBEHTOB

UCTIONIB3YIOTCS TPH  [MapaMeTpUpOBaHUU  (DYHKIIMOHANBHBIX BBIXOAOB (cMm. 1.5.7
OYHKITMOHATHHBIE BHIXOJIBI).
Name of vessel: (HanuMeHOBaHHe CyIHA) Building yard: (Bep¢n-cTponTeiin)
Owner: (cynoBJiajgeJien) Yard-No.: (cTpOUTEJIbHBI HOMeEp)
Diesel-No.: (nomep JI) Order-No.: (HOMep 3aka3a)
Maker: (pupma-npoun3BoauUTeEIIb) Date: (nara)
Name: (PHO) Society: (kjaaccudukan. o011ecTBO)
Signature: (MoANuCH) Signature: (moamuch)
Event wwessexknkt QETTING RECOQRID % % % s sese e
1.ACTUAL TIME - [HOURS] :[ ]h
2. - [MINUTES] :[ ]m
3.ACTUAL DATE - [YEAR] 1 1y
4. - [MONTH] [ ]
5, - [DAY] ]
6.NUMBER OF DIESEL: L]
7.COUNTER - UNIT 1:MWh / 0:kWh [ ]
8. -k/MWhSET [ ]
9.  -temp. KkMWh SET [ ]
10. - k/Mvar SET [ ]
11. - WORKING HOURS ‘[ 1h
12. - START COUNTER L]
13.GENERATOR RATED - CURRENT : [ 1A
14. - VOLTAGE [ 1V
15. - ACT.POWER [ kW
16. - FREQUENCY Ol 1Hz
17.TRANSFORMER RATIO CURRENT : [ ]
18. - RATIO VOLTAGE [*10] [ ]
19. TERMINAL BOARD: 100/450V [ ]V
20.MAINS PROTECTION VIA FUN.INP: [ ]
21. -limit for rapid phase jump [ 1dg
22. -current inc.after phasejmp 1%
23. -limit for overfrequency L 1%
24. -delaytime f.overfrequency [ Ims
25. -limit for underfrequency [ 1%
16
ABB SYNPOL"D

SM2-(12-21)



PykxoBoaCTBO 110 0OCITYKHBAHUIO

26. -delaytime f.overfrequency [  ]ms
27. -limit for overvoltage [ 1%
28. -delaytime f. overvoltage [  ]ms
29. -limit for undervoltage [ 1%
30. -delaytime for undervoltage [ ]ms
31. notinuse [ 1%
32. notinuse [ 1%
33. notinuse [ 1%
34. notinuse [ 1%
35. notinuse [ 1%
36.,ANAL.OUTPUTI POWER 20mA/10V= [ %
37. -OUTPUT2 current 20mA = [ 1%
38. -OUTPUTS3 function value [ ]
39. -OUTPUT3 full scale = [ 1%
40. -OUTPUT4 function value [ ]
41. -OUTPUT4 full scale = [ 1%
42.SYNCHR .speed adj.break time [ s
43.  -speed adj.pulse time [ s
44.  -speed push after 10s [ ]ms
45.  -synchr. window [deg] [ ]dg
46. -max.diff.freq. [mHz] [ ]

47 47.  -reaching busbar volt. [ 1%
48.LED-display delay 1:no delay [ ]

49 49.Diff Protection OFF=0 / ON=1 1]
50. -Protec. spread maximum 1 1%

51 51.CAN-COMMUNICATION OFF=0/ON=1 :[ ]
52. -IDENTIFIER [1..8] [ ]
53. -NUMBER OF DEVICES [1..8] [ ]
54. -BAUDRATE [1..4] 1:slow 1]
55.LOADSHARING ADJUST BREAKTIME :[ s
56. -  ADJUST PULSETIME [ s
57. - SENSITIVITY OF CONTR. [ 1%
58. - ASYM.ON-SWITCH FUN.INP [ ]
59. - ASYM.RANGE MINIMUM [ 1%
60. - ASYM.RANGE MAXIMUM [ 1%
61. - ASYM.NEXT ATTEMPT [ s
62. - ASYM.SETPOINT ANAL.INP [ ]
63.SHAFT GEN.LOW SPEED P.OFF/ON [ ]
64.FREQ.CTRL.OFF-SWITCH FUN.INP [ ]
65.FREQUENCY-IDLE-SPEED [*100] [ JHz
66. -FULL LOAD [*100] [ JHz
67. -ADJUST BREAK TIME [ s
68. -ADJUST PULSE TIME [ s
69. -SENSIT.OF CONTR. [ Ipm

22 70.POWERMAN. OFF-SWITCH FUN.INP [ ]
71.STOP WITH HIGH PRIO. OFF/ON [ ]
72.START AT SINGLE/TOTAL LOADL. [ ]

23 73.LIMIT OF LOAD RATE FOR START I 1%
74. START DELAY TIME I 1s

17
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24 | 75.LIMIT OF LOAD RATE FOR STOP 1T 1%
76. STOP DELAY TIME [ s

25 | 77.LIMIT OF OVERLOAD 1 1%
78, OVERLOAD DELAYTIME I s

26 | 79.LIMIT F.LOW FREQUENCY [*100] ‘[ ]Hz
80. DELAYTIME LOW FREQUENCY  :[ s
81.LIMIT OF CURRENT FOR START 1 1%
82.START ONE DIESEL ON FUN.INP. 1]
83. [NOT IN USE] 1]
84. BLOCKING OF STOP ON FUN.INP. 1]
85.DELAY AFTER START/STOP ORDER :[ s
86.DELAY TIME FOR NEW START I s
87.DELAY TIME FOR NEW STOP [ s
83.CONSUMERI REQUEST ON FUNINP _ :[ ]

18 | 89.LOADREQUEST OF CONSUMER [18] :[ ]kW
90.CONSUMER2 REQUEST ON FUN.INP _ :[ |

19 | 91.LOADREQUEST OF CONSUMER [19] :[ ]kW
92.NOMINAL LOAD OF -DIESEL NO.1 [ ]kW
93. DIESEL NO.2 I 1kW
94, DIESEL NO.3 I kW
95, _DIESEL NO.4 [ ]kW
96.NOMINAL LOAD OF -DIESELNO.5  :[ ]kW
97. -DIESEL NO.6 [ ]kW
98. DIESEL NO.7 I 1kW
99, DIESEL NO.8 I kW

1.5.6 IAPAMETPbBI 3AIIIUTBI TEHEPATOPA

Ot napametpa [100] npuBoaaTcs peneabHbIE 3HAUEHUS TapaMeTPOB 3alUThl FEHEpATOpa.
ITpu nocTmKeHUM 3TUX MpPECNIbHBIX 3Ha4eHUH (HOPMUPYIOTCS CUTHAIBI HEUCIPAaBHOCTH,
KOTOpBIE BBIBOAATCS Ha BBIXOJBI, 0003Ha4aeMble OyKBOH A ¢ HOMEPOM, IPUBEICHHBIC B
MPaBOM CTOJIOIIE.

EVENT *** GENERATOR PROTECTION LIMITS ***

100 100.SHORT CIRCUIT L ]1%T ms

102 102.SHORT CIRCUIT&REV.L:[ 1% T ms

104 104.PREL.SHRT CIRCUIT L ]%T ms

106 106.OVERCURRENT 1.ST L ]%T S

108 108.OVERCURRENT 2.ST L:[ ]%T S

110 110.OVERCURRENT 3.ST L ]%T S

112 112.N.C.CURRENT 1.ST. L 1%T S

114 114 N.C.CURRENT 2.ST. L] 1%T S

116 116 N.C.CURRENT 3.ST. L] 1%T S

118 118.REV. ACTIVE POWER L: 1% T S

120 120.HIGH ACTIVE POWER L[ [%T S

122 122.0VERVOLTAGE 1.ST L 1%T S

124 124.OVERVOLTAGE 2.ST L 1%T S

126 126.UNDERVOLTAGE 1.STL:[ % T S
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128 |128.UNDERVOLTAGE 2.ST L[ 1% T s
130 130.0VERFREQUEN. 1.ST L:[ [% T S
132 |132.0VERFREQUEN. 2.ST L] |%T s
134 | 134.UNDERFREQUEN.I.ST L ]%T s
136 136.UNDERFREQUEN.2.ST L:[ ]% T S
138 | 138.ASYMMET.CURRENT L |%T s
140 140.ASYMMET.VOLTAGE L (%T S
142 142 DIFF.PROTEC.MBOP L:[ ]% T ms
144 144 DIFF.PROTECMBCL L] ]% T ms
146 |146 EARTHFAULTMBOP L ]%T s
148 148 EARTH FAULTMBCL L [%T S
150 |150. GROUND OVERCURR. L[ %T ms

152.GENVOLT.OPERATION L:[ % T s
154 154.C.T.WIRE BROKEN L 1%T s
156 156. OVER-EXCITATION L 1%T S
158 | 158. NEGATIVE SEQUENCE L[ ]%T s

* B 3zaBucumoctu ot Bxoja (A8):,,REVERSE POWER OFF*

** JleiicTBYeT TOJIBKO MPU 3aMKHYTOM BBIKJIIOYATEIIe TeHepaTopa
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1.5.7 ®YHKIITUOHA/IBHBIE BBIXO/IbI

OyHKmoHaNbHbIE BbIX01bI HaxosTca Ha TII CMA132, CMA135 u CMA137 u

MOTYT OBITh 3aIIPOrpaMMHPOBAHBI IIPU BBOJIE HOMEPOB UBEHTYaIbHBIX CUTHAJIOB

(cM. 1m.1.5.12) B cTpOKy COOTBETCTBYIOIIETO BhIxoAa. Homepa Hanbosee BaKHBIX WBEHTOB
YKa3bIBAalOTCS B JIEBOM CTOJOLE IMPOTOKONAa HacTpoku. CTpoka HporpaMMUpPOBaHUS
KaX/10T0 M3 (DYHKIIMOHAJIBHBIX BBIXOJOB pa3J/ielieHa Ha IIECTh MOJeH, Ky/la MOTYT OBbITh
BBEJIEHBI OT 1 10 6 MBEHTOB, J€HCTBHE KOTOPHIX OTHOCUTEIBHO BBIXOJa OPraHU3yeTcs Mo
noruke "UJIN".

Event FEkwdxd* FUNCTION RELAY [A..] OUTPUT SETTING **#**#***
160.FUN.4A7: / / [/ | | ]/
166.FUN.5A8: / / [/ | /| /
172 FUN.6 A9: / [/ [/ | | /
178 FUN.8 A23: / / [/ [/ [ ]/
184 FUN.9A24: / / [/ [/ [ ]/
190.FUN.10 A25: / / / [/ | /
196. FUN.11 A27: / [/ [/ |/ |/
202.FUN.12A28: / / [/ /| | /
208. FUN.13A29: / / / [/ | /
214FUN.14 A30: / / / [/ | ]
220.FUN.1SA31: / / [/ [/ | /
226 FUN.16 A32: / / / [/ | /
232.FUN.17A33: / [/ [/ | | /
238.FUN.18A34: / / [/ [/ /| /
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1.5.8 TEKCTOBBIE YCTAHOBKH HAHUMEHOBAHHH Synpol®D
H CUTHAJIOB HEHCIIPABHOCTH

Haunnass ¢ mapamerpa [260], mpouW3BOOSTCS TEKCTOBBIE YCTAHOBKM HAMMEHOBAHUU
Synpol®D i CHrHANOB HEMCIIPABHOCTH JM3EIS C TOMOIIBIO GYKBEHHO-IIH(POBEIX KHOIIOK.

Event Fxkkxiwk TEXT SETTING FOR DIESEL CONTROL *#*%%%%
260.SYNPOL D 1.TITLE: e
276. 2. TITLE:
292 .Title - ALARM 1:
308. - ALARM 2:
324, - ALARM 3:
340. -ALARM4: | ¢+ bon o
356. -ALARMS: | @ oo
372. -ALARMG6: | 0 0 onon o
388. -ALARM7: | @ on oo
404. Title ALARM8: | 1 e
420. -ALARM 9: _|W.I [RIEF A/UILT| I NPUT:
436. - ALARMI0: _ [W:I RIE'FIAU/LIT: :OU:TPIUT
452, ALARMIL: _|O/VIEIR'S'PIEIED: & | & 1
468. - ALARMI12: T'A:CH:O: F:Al .L:URE
1.5.9 YIIPABJIEHUE /TU3EJIEM
Event *xd%kxx TEXT SETTING FOR DIESEL CONTROL #*#%*#*%=*

484 484.DIESEL CONTROL OFF/ON O ]
485 RPM-SIGNAL ANAL.INPUT OFF/ON | ]
486. -FULLSCALE FOR ANAL.INPUT | 1%
487. -SIGNAL PICKUP1 OFF/ON | ]
488. -PICKUPI1 NUMBER OF REVOL. | ]
489. -SIGNAL PICKUP2 OFF/ON | ]
490. -PICKUP2 NUMBER OF REVOL. | ]
491. -MAX.SPEED DIFFERENCE | 1%

492 492 RPM VALUES- IGNITION SPEED | 1%

493  [493. -NOMINAL SPEED [ ]rpm

494 494, - RUNNING UP SPEED O 1%

495 495, - OVERSPEED | |1 %
496.STARTPHASE NO.OF START ATTEM. [ |
497. -0:PREGLOW /1:BOOSTERVALVE | ]

498 498. - PREGLOW TIME | ]s
499. -SHORTEN PREGLOW V.FUN.INP. | ]

500 |500. -START TIME 1 1s
501. -START AT [0]JRPM OFF/ON 1]

502 502. -BREAK TIME | ls

503 503 -RUNNING UP SUPERVISE TIME | ]s
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504 504. -READY TO TAKE LOAD TIME 1 s
505 505. -SYNCHR. SUPERVISING TIME ] 1s
506 506. -RELEASE ALARMBLOCKING T. o I I
507. -START NEXT AFTER 1. ATTEM ]
508. -PROTECTED START IN MANUAL ]
509 509.PRELUBRICATING - PULSETIME ] 1s
510. - BREAKTIME 3 I
511 511.STOPPHASE ALARM2 DELAY TIME ] 1s
512 512. -COOLING DOWN TIME ] s
513 513. -RUNNING DOWN TIME o [
514 514 -STOP DELAY FIXED TIME o I
515. -0:STOPVALVE/1:FUELVALVE i
516. -BREAKER OFF(A20) TO Al1 i
517.MODE FOR M.B.TRIP. IN AUTOM. i
518.BLACKOUT: -START ALL/NEXT D. 3
519. - DELAY TIME FOR BLACKOUT o I I
520. - STOP AFTER BLACKOUT OFF/ON ]
521. - DELAYTIME F.BLACKOUT STOP ] 1s
522. - BLACKOUT VIA MAINS MONITOR [ 1%
523 523.FUNCTION OUTPUT SPEED > ' 1%
524 524, - VOLTAGE > 1 1%
525 525. -POWER > I 1%
526 526. - CURRENT > 1 1%
527 527. - REL.TOT.POWER > 1 1%
528 528. - POWERFACTOR CAP.< ' 1%
529 529. - POWERFACTOR IND.< ' 1%
530. — REVERSE POWER > ' 1%
531. - [NOT IN USE] > ] 1%
532.ALARM ACKNOWLEDGE ON FUN.INP: [ 1
533 533. ALARMI1-LOGIC i
534. -PRIORITY GROUP [1..4] ]
535. -ALARM DELAY TIME o [
536. -ALARM BLOCKED OFF/ON i
537 537. ALARM2-LOGIC ]
538.  -PRIORITY GROUP [1..4] i
539. -ALARM DELAY TIME ] s
540. -ALARM BLOCKED OFF/ON ]
541 541. ALARM3-LOGIC 1]
542.  -PRIORITY GROUP [1..4] ]
543. -ALARM DELAY TIME o [
544. -ALARM BLOCKED OFF/ON i
545 545 ALARM4-LOGIC ]
546. -PRIORITY GROUP [1..4] i
547. -ALARM DELAY TIME o [
548. -ALARM BLOCKED OFF/ON 0]
549 549 ALARMS-LOGIC ]
550. -PRIORITY GROUP [1..4] ]
551. -ALARM DELAY TIME ] s
552. -ALARM BLOCKED OFF/ON i
22
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553 |553.ALARMG6-LOGIC

554. -PRIORITY GROUP [1..4]

555. -ALARM DELAY TIME

556. -ALARM BLOCKED OFF/ON

557 |557.ALARM7-LOGIC

558.  -PRIORITY GROUP [1.4]

559. -ALARM DELAY TIME

560. -ALARM BLOCKED OFF/ON

561 |561.ALARMS-LOGIC

562. -PRIORITY GROUP [1..4]

563. -ALARM DELAY TIME

564. -ALARM BLOCKED OFF/ON

565 |565.ALARM9-PRIORITY GROUP [1..4]

566. -ALARM DELAY TIME

567. ALARM BLOCKED OFF/ON

568 |568.ALARMI10-PRIORITY GROUP[I..4]

569. -ALARM DELAY TIME

570. -ALARM BLOCKED OFF/ON

571 |571.ALARMII1-PRIORITY GROUP[1..4]

572. -ALARM DELAY TIME

573.  -ALARM BLOCKED OFF/ON

574 |574.ALARMI12-PRIORITY GROUP[1..4]

575. -ALARM DELAY TIME

576. -ALARM BLOCKED OFF/ON

1.5.10 CIIEITUAJIBHBIE ITAPAMETPbI

577.SET EMERGENCY DIESEL FUN.INP: |

578.CAN BAD DATA FLOW MESSAGE NO: |

579.SEPARATE LOADSH. & FREQ:CTRL: |

]

580.FUNCTION FOR ANALOG.OUTPUT 2: |

]

581.MAINS PARAL.OPERATION OFF/ON: [

|

582.ANALOG TACHO[CMAI135] ADJUSTM: |

] %

583.ANALOG INPUT[CMA 137] ADJUSTM: [

584.SACE LOW VOLTAGE COIL FREQ2<: [

|

585 [585.POWERFACTOR CAP.< SPECIAL : |

586 |586.POWERFACTOR IND.< SPECIAL : |

587.INOT IN USE] 3

588. ASYMMETRIC CONTROLLER OFF/ON: |

589. -CONTROL.ON-SWITCH FUN INP: [

590. -MIN. LOAD TO SWITCH OVER : |

591. -TIME DELAY F.SWITCH OVER : |

592.VOLTAGE REGULATOR —SET POINT: |

1V

593. -BREAKTIME L Is

594. _PULSETIME T

595. —SENSITIVITY OF CONTROLLER: [

Ipm

596.POWERFACTOR CTRL.- BREAKTIME: [

597. -PULSETIME 1 Is

R u}
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598. —SENSITIVITY OF CONTROLLER: [ | %
599 LCD-CONTRAST AUTO-ADJ.OFF/ON: [ |
600.RS422/485 — COM.PORT ADDRESS: [ |
601. —PROTOCOLNO. :[ |

602. _BAUDRATE[14] :[ |
603.ALARM SUPERVISION LOCAL OFF : [ |
604.SPECIAL APPLICATION KEY :[ |

605. REMOTE START IN MANUAL MODE: [ |
606.ANAL.FILTER FOR CMA124[1-99]: [ |
607.ALARM2-STOP WITH COOLING DOWN [ |
608.DISABLE BLACKOUT INTERLOCK :[ |
609.ALARM SETTING OF A10 & A26 : [ |
610.DELAYTIME FOR SPECIAL EVENTS: [ |

611.[NOT IN USE] 4
612.[NOT IN USE] ]
613.[NOT IN USE] d

Buumanue !

Ilocne ycmanoéku napamempos, Ol 6bIX00Ad U3 PeNCUMAa NPOSPAMMUPOBAHUSL,
Heobxooumo Haxcams kHonxy ,, PROG*. Omo eduncmeennwiti cnocod coxpanenus HO8bix
napamempos 8 SHeP2OHe3A8UCUMOL NAMAMU YCMPOUCMEA.

1.5.11 IIOJJPOBHOE OIITHCAHHUE ITAPAMETPOB

Hwxe mnpuBomutTcs AeTranbHOE OMKMCAaHWE NapaMeTpoB. Homep mapamerpa yka3zaH B
KBaJIpaTHBIX CKOOKaxXx. B KpyribIXx CKOOKax HHXKE KOMMEHTApPHUS IPHBOJIUTCS
peKoMeHayemMoe 3HadeHne BBogumoro napamerpa: -(L: ... )(T: ...)-

ITapameTp IlapameTp
[1]- Jata, Bpemsi [1]-
[5] BBon akTyanbHBIX 3HAYeHHH BpPEMEHM M JaThl. UMCIO, COOTBETCTBYIOIIEE TOAY, [5]

BBOJUTCS ABYMS Iudpamu, Harp., [1995 1= 95 ] unwm [2000] = [00]

[6] Homep nu3enss BBoa HoMepa AU3ENBHOrO arperata, BO3MOXHO BBEEHUE HOMEPOB [6]
or 1 nmo 8. Homep nmmzens oTpaxkaercsi Ha OCHOBHOM paboyeM dkpaHe. Tak Kak
HOMEP CITY)KHT apecoM Il HEeCKOIbKUX Synpol D arperaro, oH HE MOXKET OBITH
WACHTH(QHUKAIMOHHBIM HOMEPOM JIJISl KQKJIOTO M3 HUX.

[7] Cueryuku Bribop enuHHIl M3MEpEHUS! AJIEKTPOIHEPTHH IS [7]
mapametpoB [8], [9], [10] B MWh (MBr. gac) umu KWh (xBT. gac).

[8] YcTaHoBKa cyeTynKa o0IIero pacxo/aa aKTUBHOM AJIEKTPOIHEPTUH. [8]

[9] YcTaHOBKa cHeTYMKa JHEBHOTO (WMJIH 32 IPYTOi IeproT) pacxoaa [9]
akTuBHOMU dHepruu. [1pu mepBom mycke BBecTH 0.

[10] YcTaHoBKa cyeTynKa OOIIETo pacxo/1a PeaKTHBHON SHEPTHH. [10]
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[11] UYacel paboThI arperara HCYHCISIOTCS OT paHee YCTaHOBJICHHOM [11]
BennuuHbL. [Ipyn HOBOM arperate BBecTH 0.
[12] CueTuuK MyCKOB; MOJACYUTHIBAET YUCIIO MPOBOANMBIX MOTBITOK ITyCKa. [12]
Beectu uncino yxe mpoBeACHHBIX MOMBITOK.
[13] JdanHble reHepaTopa. BBox HoMuHanpHOTO TOKa rerepaTtopa 100%-BennunHa. [13]
[14] BBon HomuHanbHOro HanpskeHus reaeparopa. 100%-senuunna. [14]
[15] BBon HomuHanpHOM MomHocTH TeHeparopa. 100%-BenmanHa. [15]
[16] BBonx HoOMUHANBHON YaCTOTHI reHepaTopa. [16]
[17] BBon kosddunmenta  tpancopmammm  TpaHchopmatopoB  Toka.  llpm [17]
WCTIONB30BaHMH, Hanipumep, Tpancopmaropa 1200A/1A, Beectu {1200}.
[18] BBong  kosdpdummenta  TpaHchopmamuu  TpaHchopMaropa — HampsDKEHUS, [18]
ymHokeHHOTo Ha 10. IIpn wcmonp30BaHnd, HApUMeED,
Tpancpopmaropa 660B/100B, BBectn {66}. Ecnu moakiodeHne oCyniecTBIsIETCS
0e3 TparcdopMaropa HanpspKeHus, BBectr {10},
[19] Bo3MoxHO ncnonp3oBaHue ABYX paszauuHblXx TII 1is DOAKITIOYEHMS TeHepaTopa. [19]

IIpn wucnons3oBanuu TtepMuHaIbHOW maTel 100B, BBecTH {100}. Ilpm
ncrionp3oBanuu 450-BonpToBOM TII, BBecTn {450}.

B
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[20] 3amuTHbIe QYHKIIUM JJIs1 OeperoBbIX CTAHIUIA [20]
(meranmpHas HHGOpPMAaIHS MPUBOIUTCS B pasnaene 4)
Uepe3 ojuH W3 (YHKIMOHANBHBIX BXOJIOB MOXET OBITh BKJIFOUCHA 3alUTa JIJIst
OeperoBeix craniuii (mapamerpsl [21] - [30]).
31ech BBOAUTCS HOMEP (PYHKIIMOHATIBLHOTO BXOJA.
[Ipumep: BBectn {3}= ¢ynku. Bxoxgq 3 =El1 =CMAI132, knemma 31. Ilpu He
WCITOJIb30BAaHUY 3TOM 3amUThI, BBeCTH {0}.
[21] JonycTumblii yroi BeiOera BekTopa HanpspkeHus (cM. paszzen 4.3) [21]
[22] Bpocok Toka (B %) mpu perucTtpanuu BeiOera BekTopa HampspkeHus. llpu BBOze [22]
3/1ech BeNMUUHBI Ooinbire 0, 3ammra IEHCTBYET, €CH MOCJe PErUCTPalry BhIOeTa
TOK TPEBBIIIAET YCTAaHOBJIEHHOE 3/IeCh 3HAUCHHE B TEUYCHHUE JBYX MOCIEIYIOMINX
nepuooB. CM. Takxke pazzaen 4.3.
[23] I'pannuHOE 3HAYCHNE MOBBIIICHHOW YacTOThI [23]
[24] Bpemennas 3amepxka cpabaTbIBaHHS IO MTOBBIIIIEHHON 9acTOTE [24]
[25] I'pannuHOE 3HAUEHNE OHUKEHHOM YaCTOTHI [25]
[26] Bpemennas 3anepikka cpabaThIBaHHS IO TOHMKEHHOM YacTOTE [26]
[27] I'pannyHOE 3HAUYECHME MMOBBIICHHOIO HAMIPSKEHUS [27]
[28] Bpemennas 3anepxka cpabaTbIBaHHA 1O TOBBILICHHOMY HAIPSKEHUIO [28]
[29] I'pannuHOE 3HaYEHUE NPOBaAIa HANPSKECHUS [29]
[30] Bpemennast 3ameprxkka cpabaTbIBaHHSI 110 POBATTY HATIPSKEHUS [30]
[31-35] B HacTos1ee BpeMsl He HCITOJIB3YIOTCS [31-35]
[36] AmnaJjioroBsle BbIxoabl. [lapamerpupoBanne B % aHaTOTOBBIX [36]
BBIXOJTHBIX cUTHAIOB A12/13 (CMA 132, kinemmsr 32-33 nmu 34-35),
NPOMOPLUUOHAIBHBIX ~ MOIIHOCTH, HOPMHUPOBAaHHBIX B +/-10B mmu +/-20MA. Ilpu
BBOZE, Hanpumep 120%, Bemnumaa »3Toro curHaia 10B wmm 20MA coOTBETCTBYET
120% HOMWHAIIBHOI MOIIIHOCTH Te€HEpaTopa.
[371] ITapameTpupoBaHre aHATOTOBOTO BRIXOAHOIO curHana Al4 [37]

(CMA132, xmemmsl 36,37) o HOpMe oT 4 10 20MA B IpOIIECHTAX.

IIpu ycranoBke, Hampumep, 100%, BemwmumHa »storo curHaiga 20MA Oyner
COOTBETCTBOBAaTh HOMHHAJIHHOMY 3HAUEHHWIO BHIBOJUMOIO MapaMmerpa. B mosuruun
[580] MoskeT OBITH BHIOpaH BBIBOJUMBIN ITapaMeTp:

[0]= Tok renepaTopa

[1]= HanpspkeHne reseparopa

[2]= yacToTa reneparopa

[3]= peakTrBHASI MOIITHOCTH

[4]= akTHBHAs MOIITHOCTH

&
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[38] Br16op BEIBOAMMOTO ITapamMeTpa Ha aHAJI0TOBOM BbIXoje 3 [38]
(A35, CMA137 xknemmsl 15,16), BBECTH COOTBETCTBYIONIYO UDPY:
[1] = HanpsbKeHUe reHepaTopa
[2] =gacToTa renepaTopa
[3] = MoIIIHOCTE TeHEpaTopa

[39] [NapamerpupoBarne B %  MaKCHMaJIbHOTO 3HAYCHHSI aHAJOTOBOTO BBIXOJHOTO [39]
curHaima [38] 4-20MA

[40 ] Br16op BEIBOIMMOTO MMapaMeTpa Ha aHAJIOTOBOM BhIXoje 4 [40 ]
(A36, CMA137 xmemmsl 13,14), BBECTH COOTBETCTBYIONIYIO ITUPY:
[1] = k03¢ PUIHEHT MOIITHOCTH
[2] = peakTUBHas MOIIIHOCTh
[3] = oTHOCHTENBHOE 3HAUYCHNE CYMMAapHOH HArpy3KH
[4] = gacToTa reHepaTopa
[5] = HanpsKeHue reHeparopa
[6] = wacToTa reneparopa: +/-10V HoMuHanpHas yactota +/- SHz
[7] = gactoTa renepatopa: 0-10V [HOoMmHambHas gacToTa +/- SHz
[8] = curnan ckopoctu [rpm]

[41] [IpamerpupoBanre B % MaKCHMaJIbHOTO 3HAYCHHS aHAJOTOBOTO BBIXOJHOTO [41]
curHana [40] +/-10B

[42] CunxpoHu3anus. YCTaHOBKA JIUTENFHOCTH May3 CUTHAJA MOATOHKH YaCTOTHI MPH [42]
CHHXPOHHU3aLUU - (2¢) -

[43] YcraHoBKa JUIMTENBHOCTH HMITYJIBCOB CHUTHANA TOJTOHKH YacTOTHl T€HEepaTopa [43]
MPH CHHXPOHM3AINU. J[TUTETFHOCTh UMIYJIHCOB KOPPEKTUPYETCS OIIOHUTEIBHO
B 3aBHCHMOCTH OT Pa3HOCTHM 4YacToT reHeparopa u cetd. (Cm. m 1.1.2
"Tpexmo3uLMOHHBIN perynsTop") -(100c) -

[44 ] BBon mmurenpHOCTH WMIyJibca, GOPMHUPYEeMOro B ciydae, eciau B TedeHune 10 [44 ]
CEKYHJI Pa3HOCTh YAaCTOT T'€HEPaTOpa U CETH HE NMEPEXOANT Yepe3 HOIb
(3aBHCaHmE) - (500 mc) -

[45] Breibop nmamazoHa yria OIEpeXeHUs, B KOTOPOM TIPOUCXOAUT BKIIIOUCHHE [45]
reHepaTOPHOrO aBTOMATa. -(8-15 »m. Tpan.)-

[46] BBoa MakcumansHOM pa3HOCTH YacTOT, IPU KOTOPOM pa3periaeTcs [46]
BKJIFOUEHHUE. - (250 mI'm) -

[47] VYcTaHOBKa HamnpspKeHUs reHepaTopa B % OTHOCHTENBHO HaIpsbKeHus ceT. [lpu [47]
BBOZIe, HarpuMmep 95%,  paspemaeTcsi  BKIIOYEHHE T'eHepaTopa Ha IIWHBI MPHU
Pa3HOCTH HaNpsLKEHUH B 5% -(95%) -

[48 ] OOHOBJ/IeHMe TOKA3aHMIl. YCTaHOBKA 9acTOTHI OOHOBIIEHHUS MOKa3aHUH IHU(POBBIX [48 ]
CEMHCETMEHTHBIX HMHIUKAaTOpoB. UeMm BBIIIE BBOAWMOE 3HAYCHHE, TeM Oosee
CIIOKOMHO M MEUICHHO HW3MEHSIOTCS TMOKa3aHus Ha HHAMKaropax. Jluama3oH
ycranoBkH: [1-100] -(10) -

[49] JAuddepennnanbHan 3aImTA. BxutoueHne/BBIKITIOY. ¢byHKINH [49]

nruddepeHInaTbHON 3aIIUTHI.
ON=1 OFF=0

2 P -
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[50]

VYcraHoBKa KpuBOH crabmim3anuu i auddepeniuanbroi 3ammuTel. [Ipu BBOIE,
Hanpumep 5%, BenuunHa cpabaTeiBaHus moBblmaeTcs Ha 5% mnpu 100% Toke.
DT0 3HaUCHUE MPUOABIIAETCS K 3HAYCHUIO yCTaBKH [ 144].

-(10%)-

[50]

[51]

[52]

[53]

[54]

CAN - cBsi3b. [l 0OMeHa JAHHBIME MEXIy OTACIbHBIME IpuGopamu  Synpol“D
nopkHa — ObITh  akTmBHpoBaHa — (GyHKOUS ~ CAN-KOMMYHUKAIMHM,  KOTOpast
OCYIIECTBIISETCS Yepe3 KOMMYHUKAMMOHHBIH TepmuHan CMA136, xiemmsl 3, 4.
Uepes CAN-ceTh MpOM3BOIUTCS paclpeiesieHHe MOIIHOCTH, Mepegada CUTHAJIOB
mycka/octaHoBKH ynpasneHust PM-cuctemsl. Beog: [1]=BKJI/ [0]=BbIKJI
O0bsacuenne pynknun CAN-KOMMYHHKAIIUH IPUBOIUTCS B I1. 2.3

Unentundukamus 8 CAN-cern. Kaxaomy Synpol®D B CAN-ceTH mpucBamBaetcs
COOCTBEHHBIH HACHTU(PHUKAIMOHHBIA HOMep. WaeHTHduKaunoHHBIE HOMEpa
HAYMHAIOTCA ¢ {1} W yBEeIMYHUBAIOTCS I KaXXKIOTO OTACIHLHOTO IMprbopa Ha OJWH.
[IpucBoeHne oAMHAKOBBEIX HOMEPOB Pa3HBIM MPHOOpaM HEIOMYCTUMO.

Bsectu Homep: [1 - 8].

Yucno npubopoB Synpol“D, BKJIFOYEHHBIX B CAN-ceTb. [Ipn
HECOOTBETCTBUH BBEACHHOTO 3/1€Ch YHCIA PEATbHOMY YHCITY WACHTU(HUINPYEMBIX B
cety mprbopoB (popMUPYETCS CUTHAIT OTITHOKH

Br160op ckopocTy nepeaadr HHPOPMAITUH Yepe3 KOMMYHUKAIIMOHHYO IITHHY:
1- 20 x0ox, mmHA TUHUN nepenadn g0 S00Mm
2- 50 x6on, - 10 300Mm
3- 100 x6ox, - 1o 200m
4- 125 x6on, 2" o 100m

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

Pacnpenesienne HArpy3KH. Y CTaHOBKA JUIUTEIBHOCTH T1ay3
VIPABJISIIOIIETO CUTHAJIA PACTIPE/ICTICHIS HAarPy3KH - (5 cex) -

YcTaHOBKa JIMTENIEHOCTH HMITYJIBCOB YIPABJISIONIETO CHTHANIA PaCHpeCIICHUS
Harpy3ku. JITUTETPHOCTH WMITYJBCOB  KOPPEKTHPYETCS  JOMOJHUTEIHLHO B
3aBHCUMOCTH OT Pa3HOCTHU CPEIHEBBIYUCIICHHON HATPY3KU M HArpy3KH TeHepaTopa.

(Cm. paznen 1.1.2 "Tpex-mo3UITHOHHBIA PETYISTOP") -(10cexk) -

YcTaHOBKa YyBCTBUTEIBHOCTU TPEX-TO3UIMOHHOTO peryisTopa. llpu mnepexone
YCTAQHOBJIEHHOrO0 B % JOIyCTUMOIO 3HAueHUs (Pa3HOCTb CPEIHEBBIUUCICHHOM
Harpy3kd M Harpy3kd OTIEJNBHOTO reHepaTtopa) dhopmupyercs umimyisc [56]. [pu
Harpyske <10% u >90% mepTBas 30Ha yMeHbIIaeTcs Ha 1/3.

-(5%) -

AcUMMeTpUYHOE pacnpeiejieHHe HATPY3KH.

BxiroueHne acMMMETPUYHOTO — pPacHpeleNieHUs Harpy3KH 4Yepe3 OAWH U3
(hyHKITMOHATBHBIX BXOJIOB. Y CTAHOBUTH HOMEP (DYHKIIMOHATHLHOT'O BXO/I.

Hamp.: BBectn {3} = dynkmus 3 = Bxoxg E11, CMA132, k.31

[55]

[56]

[571]

[58]

&
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[59]

[60]

[61]

[62]

YcraHoBKa quanazoHa st paboThl P ACHMMETPHYHOM pacIipeielicHUH Harpy3KH.
B cmyuae mepexonma arperatoM YCTaHOBJICHHOTO MUHHUMyMa — IPOHU30MIET
MEPEeKIIIOUCHUE Ha CUMMETPUYHOE pachpesercHue Harpysku. [Ipu BBoge 0% sta
(GyHKIUS OIOKUPYETCS] M aCHMMETPUYHOE pACTpe/IelieHue Harpy3Kd ocTaercs B
TEHCTBUN. - (10 %) -

VYcraHoBKa IuamasoHa st paboThl TIPH aCHMMETPHYHOM PacIpeaeeHnH Harpy3Ku.
B caywae mepexoma arperatoM YCTaHOBJICHHOTO MaKCHMyMa TMPOU30HIET
MEPEKTIOUCHHEe Ha CUMMETPUYHOE pacrpeneneHue Harpysku. [Ipu BBome 0% sta
GyHKIUS OIOKMPYETCS M aCHMMETPHYHOE pacIpefeeHne Harpy3Kd OCTaeTcs B
JCHCTBUN. - (85%) -

Iocne mepekiroueHss B PEKUM CHMMETPHYHOTO PACIpENICICHUS] HATPY3KH IO
mapamerpaMm [59] u [60], Mo MCTEYCHNH BBOAMMOIO 31€Ch BPEMEHH, IMPOU30UICT
o0paTHOE TEPEKITIOYCHUE Ha PEKUM aCUMMETPUYHOTO pacipenencHus. B ciaydae
HOBOTO TIepexoja TpaHWYHBIX 3HadeHwd  [59], [60], cHOBa  mpowm3oiAeT
MEepeKITIoUYeHIE HA CHMMETPHYHOE paciipelieicHUe U BBOJIMMAs BBIJICPKKA BPEMEHU
HAaYHET HOBBIN OTCYET U T.1. -(1800c)-

B pexume acCHMMETPHYHOTO pacTpeeicHUs Harpy3Kd 3alJaHHOE 3HAYEHUE TpH
HEOOXOJIMMOCTH MOKET OBITh BBEJICHO H3BHE B BUJE aHAJIOTOBOT'O CUTHAJIA.

Bgox: 0- BEIKIIOYEHO; |- BKIFOYEHO.

Amnanorossrit Bxogq Ha CMA 137, knemwmsr 19 (-) u 20 (+)

[591]

[60]

[61]

[62]

[63]

PaGora Bajorenepartopa. [Ipu pabore BanoreHepaTopa B 30HE HU3KOH YacTOTHI
BpalllcHUsl TJaBHOTO JIBUTATENII MOXET OBITh CHW)KCHAa €ro MaKCHMallbHas
Harpy3ka. Ha xknemmsr 19 (-) u 20 (+) TII monomautenpHbIX GyHKInin CMA137
nmonmaercst curHan 5-10B. CootBercTBeHHO BenmmuuHe 3Toro curHana (F) Oymer
ycTaHaBnuBatbes: MomHoCTh (P0), a nMeHHoO:

MaxcruManbHas BRIXOHAs MOITHOCTH (Pn) ymMHOXaeTcs Ha

BEJIMYMHY BXOJIHOIO CHIHAaJa, AeneHHyio Ha 10: P = PN *F/10V

[63]

[64]

[65]

[66]

[67]

PeryaupoBanue yacTtoThl (cM. Takke 2.1.2) PerynupoBanue

YacTOTHI IPU PACIIPEICICHUN HATPY3KU MOXKET OBITh BEIKIIOYEHO. JTO

TpeOyeTcsi B ciydae MapajuIebHOW paboThl C BAJIOTEHEPATOPOM MU CETHIO C
ITOCTOSTHHON 9acTOTOH. 31ech BBOAUTCS HOMEep GyHKITHOHAIBHOTO BXxoaa TII

CMA 132, ynipaBisieMOTro BHEITHUM KOHTaKTOM.

Hamp.: BBectn {2}= ¢pynkuus 2= sxoxn E 10= CMA 132, xknemma 30

PerynupoBanne YacTOTBI MOXET OBITh YCTAHOBIIEHO 1o CTaTHYECKON
XapaKTepUCTUKE (B 3TOM cliydae B 103. [65] u [66] BBeCTH OJMHAKOBHIC BEIIMYHHEI)
WO TI0 CTaTUYECKOM C COOTBETCTBYIOLIUM CKOPOCTHOM Xapaktepuctuke I
CTaTU3MOM. 37€Ch BBECTH 3HAUEHHUE YaCTOTHI XOJI. X07a, YMHOXK. Ha 100,
Harpumep: 62I'- BBectr [6200].

B cootBercBum c [65] 3dech BBECTH 3HAUYCHHWE YAacTOTHI IPU HOMHUHAIHHOM
Harpy3ke (yMmHoxxeHHoe Ha 100), mHanpumep: 60I1- BBectr [6000].

YcTaHOBKa JUTUTENLHOCTA — TMay3 TUIS perynupoBaHUs 4acTOTHl  TpH
pacrpeeicHHH Harpy3KHu. -(30 cex)-

[64]

[65]

[66]

[67]
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[68]

[69]

YcTaHOBKa JUIMTENBHOCTH HMMITYJBCOB  JUISL  PETYJIMPOBAHHS —YacTOTBHI  IIPH
pactupeneneHur  Harpy3kd.  JIUTETBHOCTH ~ UMIYJIBCOB — KOPPEKTHPYETCS
JOTMOJTHUTENBHO B 3aBUCHMMOCTH OT PA3HOCTH 33JaHHOTO W WUCTHHHOTO 3HAYEHUI
gacToThl. (CM. pazgen 1.1.2 "Tpex-no3uImonHsIii peryaarop")

-(80 cexk.)-
YcTaHOBKa YyBCTBUTEIBHOCTH TPEX-TIO3UIHMOHHOTO peryistopa. [Ipu npesBbiiennn
OTKJIOHEHHS] UCTUHHOTO 3HAYECHHUS OT 33JJAHHOTO OTHOCHUTEIHLHO BBOJAMMOW 371eCh B
% momycTuMoOl BeHYUHBI, PopMHUpyeTCS UMITYIIbC [68].
(Cwm. pazpen 1.1.2 "Tpexmo3uunOHHBIN perynsitop") -(5mp.) -

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

Ynpasienue MomHocThbid (Power management). UYepes omuH u3
(hyHKITMOHATBHBIX BX0J0B PM-(pyHKIIMS MOXET OBITh BBIKIIOYCHA (B OJHOHN W TOM
JKe JIOKATBHOH ceTH). 371eCh BBOAUTCS HOMEP (PYHKIIMOHAILHOTO BXO/IA.

IIpumep: Beectn {3} = @ynkir. Bxoxg 3 =E11 = CMA 132, kiremma 31

IIpu BBOAE 0 MpU HUBKOM HArpY3KE ANIEKTPOCTAHIIUU MNPOU3BOAUTCS ocTaHOBKa [
M0 MOPANKY, HauuHasi ¢ Hu3lIero npuopurera. [Ipu BBoAe 1- HaumHAas ¢ BBICLIETO
MIPUOPUTETA.

IIpu BBOme {0}, xomanma Ha myck pesepBHoro I Oymer ¢opmupoBarbes mpu
JOCTI)KEHHH HArpy3Kd OJHOTO M3 TapauieNbHO pPabOTaIOMUX TI'eHepaTopoB
nmomyctumoro 3HadeHnwus [73]. [lpu BBome {1}, myckoBas komaHma (GOPMHPYETCS
NpU JOCTHKEHUU BENWYMHBI [73] cpenHe BBIYMCICHHBIM 3HAUEHUEM HArpy3KH BceX
napaieabHO paboTaIOINX TeHEPATOPOB.

IpenensHOE 3HAUCHHUE HATPY3KHU TSI QOPMHUPOBAHUS KOMAH/IbI MyCKa
pesepsHoro JIT. - (80%) -

Brinepxka Bpemenu s [73] & [81].
-(10 cex.)-

[IpenenpHOE 3HaUEHNE HArpy3KU A (POPMUPOBAHUS KOMaHIbl OCTAHOBKU OIHOTO
u3 mapajuienbHo padotarommx I mpu Hu3KoW Harpyske. Beogmmas 3meck B %
BEJIMYMHA COOTBETCTBYET HArpy3Ke, OCTAIOIIEHCS B LEMU IOCHE OTKIIOUCHHS
arperara. -(60%)-

Brinepskka Bpemenu ais [75]. -(600 cex.)-

Bropoe mnpenenbHoe 3HaYeHHE HArpy3ku [Uid (OpPMUpPOBaHMA KOMaHIbl IIycKa
pesepHoro AT (BBecTn 3HaueHue Boimie [73]).
-(105%)-

Brinepxka Bpemenu k [77] (BBecTu 3aaepxKy kopoue [74]). -(3 cek.)-

IIpu yMmeHbLIEHMH 4YacTOThl HMXKE YCTaHABIMBAEMOIO 34ECh IIpelesia TaKxkKe
3amyckaetcs pezepBHbIN II'. Koopaunuposats ¢ [134]-[136].

Brinepkka Bpemenu s [79].

[IpenensHOEe 3HaueHWe HArpy3ku Ui (HOPMHUPOBAHUS KOMaHABI  3aIlycKa
nononHuTensHoro I, IlpenenbHoe 3HaueHue 3agaercs:

1-100 % = oTHOCUTENbHOE 3HAYCHHE TMPEACIbHON HArpy3KH MJII 3aIlycKa
cnenytomero JI'. Eciau Harpy3ka Ooiibliie 3Toi BEIMYKHbBL, 3aI1yCKAETCs CIEY O
UCIPABHBIM arperar 1ociie BblJIEpKKH BpEMEHH, 3a]jaBaeMOi TapaMeTpoM [74].

0 = oTxiroveHne QyHKIHH.

[70]

[71]

[72]

[73]

[74]

[75]

[761]

[771]

[78]

[791]

[80]

[81]
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[82]

[83]

[84]

[85]

[86]

[87]

CurHasoMm OT BHEUTHETO KOHTAKTa MOXKET OBbITh 3aITyIlleH OJJUH PE3CPBHBIN
(B coorBercTBUM ¢ npuopurerom) JI'. i 3Toro BBecTH HOMEp (PYHKIIMOHAIHLHOTO
BXO/[1a.

[Ipu ycranoBke napametpa [83] = {1}, B ciiyyae JOCTHIKEHHS yCTaBKU TOHIKECHHOM
Harpy3ku (kputepuii  ocraHoBkum JII' mo mporpamme PM-cuctemsbl) w
OJHOBPEMEHHOH perucTpaluy CUrHajla HEUCIPaBHOCTU 3-IIPUOPHUTETa HA OJHOM U3
paboratommmx JII', xomanna octaHoBkH mepeaapecyercs 3tomy JI. OctaHoBka
MPOUCXOIUT 0€3 BBIIEPKKU BPEMEHHU.

CurHanoM OT BHEIIHETO KOHTAKTa MOKET OBITh 336J’IOKI/IpOBaHa OCTaHOBKa I[F npu
HU3KOH 3arpyske. Beectn HOMCD (bYHKL[I/IOHaJ'ILHOFO BXozda.

ITo 3aBepmieHun mycka WM OCTaHOBKM JII' B 3aBUCHMMOCTHM OT Harpysku
AJIEKTPOCTAHLIUY, B TEUCHHUE BBOJUMOTO 37€Ch BPEMEHU HE BBIAACTCS KOMaHAa Ha
odepeaHbIe MyCK WA OCTAHOBKY. -(80c¢)-

[Ipu BKJIrOUEHHMHM arperaTa HAaYWHAET OTCUET BBOJAMMAS 31€Ch BHIICPKKA BPEMCHH, B
TEUEHUH KOTOPOil OiIoKupyeTcs BBoA ouepeanoro A0

(3ameprkKa I YCTIOKOCHHSI CETH).

DTO K€ BBIIEPKKA BpPEMEHHM MACUCTBYET MpH (OPMHUPOBAHUH Pa3peIIAIOLIETO
CUTHaJIa BKJIFOUYCHUS MOIIHBIX MMOTpeOUTENeH -(15 ¢)-

[Ipu oTKITIOYCHNY arperata HAYMHAET OTCUET BBOAMMAS 37I€Ch BBIICPIKKA BPEMEHH,
OJIOKUpYIOIIast OTKIIOUeHUe creayromiero JI.
-(60 c)-

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

DyHKIMS BKJIKYEHHS MOIIHBIX NOTpedMTeJieil. 3ampoc Ha MOJKIIOYCHUE
MOIIHOTO TOTpeduTens 1 B 3aBUCHMOCTH OT 3arpy3KH JJIEKTpOCTaHIMH. BBecTu
HOMEp (YHKIIMOHAIBHOTO BXOJIa, MPUHUMAIOIIETO0 CHUTHAJ 3ampoca. DTOT CHUTHAIT
JIOJDKEH OCTaBaThCSA Ha BXOJZE IO TEX IOp, IMOKA HE MPOU30MIET MOIKIIIOUYCHHE
notpebutens. Ecmu curHanm octaercs Ha BXOJAE M TOCJE 3TOTO, OCTAHOBKA JTU3EIS
OJIOKHpYyeTCS.

(DyHKIMS IS TOAKITIOYCHUS TIOIPYIUBAIOINIECTO YCTPOHCTBA).

BBoa MmomnocTn morpeduTess 1.

Ecom mocne 3ampoca Ha MOAKIIOYEHHE MOIMHOTO moTpedurens [88] pesepBa
MOIIHOCTH JIOCTaTOYHO, MTPOUCXOANT HEMeJICHHOEe (POPMHUPOBAHNE MBEHTYAIEHOTO
curHana [18]. Eciam pesepBa MOIIHOCTH HE AOCTATOYHO, MPOUCXOIUT 3aIyCK
OTHOTO,  MaKCHMMaJhbHO JByX arperatoB. Eciam mocie  HOIKITIOYSHHS
JIOTIOJTHUTENIBHOTO ~ AM3ENIb-TEHEpaTopa, pe3epB  MOIIHOCTH  BO3pPACTeT [0
JIOCTATOYHOTO YPOBHSA, MPOUCXOTUT (hOPMUPOBAHME MBEHTyaJIbHOTO curHana [18],
10 UCTEYEHNHU BPEMEHHOMU 3a/1epKku B 10 cexk.

[Tpu mporpamMmupoBanny (HYHKITMOHATIBHBIX BBIXOJOB JUISI BHIBOJIA Pa3pelIaroIiero
CUTHaJa BKIIOYEHHSI MOITHOTO MOTPEOUTENS WCMONB3YeTCS MBEHTYAIbHBIH CHUTHAT
[18], a me mapametp [89]!!! (cm. [160]-[238])

[Ipu BBOZE {0} 3Ta ByHKIUSA HE paboTaeT.

3anpoc HA TOKIIOYCHHWE MOIMHOTO TOTpeduTeNns 2 B 3aBHCHMOCTH OT
3arpy3Kd  3JCKTPOCTAHIINY. Bgectn HOMEp (YHKIIMOHAJIEHOTO BXOJA,
MPUHUMAIOIIETO CUTHAN 3arpoca. DTOT CUTHA JIOJDKEH OCTaBaThCs HA BXOJIE JIO TEX
Mop, TIOKa HE MPOU30HJET MOJAKIOUYCHNE noTpeduTens. Ecnm curHan ocraercs Ha
BXOJI€ ¥ MOCJIC ITOTO, OCTAHOBKA JTU3ENsl OJIOKHPYETCSI.

(DyHKIUS 1715 TOAKITIOYCHUS TIOIPYJIMBAIOIIETO YCTPOHCTRA).

[88]

[89]

[90]
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[91] BBoa MourHocTH moTpeduTens 2. [ 91]
Ecnu mocne 3anmpoca Ha OJKITIOYEHHIE MOIHOTO moTpeduTtens [90]
pe3epBa  MOIIHOCTH JIOCTaTOYHO, IPOUCXOJUT HEMeaJeHHoe (opMupoBanue
HWBEHTYAIHLHOTO curHaia [19]. Ecmm pesepBa MOIMHOCTH HE IOCTaTOYHO,
MPOUCXOANT 3allyCK OJHOTO, MaKCHMaJbHO JABYyX arperaroB. Ecmm mocie
NOJKITIOUEHHS JOTIOTHUTENBFHOTO U3eNb-TeHEpaToOpa, pe3epB MOIIHOCTH BO3PACTET
JI0 JIOCTaTOYHOTO YPOBHS, MPOUCXOJUT (HOPMHUPOBAHME HBEHTYAILHOTO CHTHAla
[19], mo wucreuennn BpemeHHOH 3anepxkku B 10cek. Ilpm mporpammupoBaHHH
(YHKIMOHANBHBIX BBIXOJOB JISi BBIBOJA Pa3peIlalOIero CUTHAlNa BKIIOUCHHS
MOIITHOTO TIOTPEOMTEINSI UCIONB3YETCS MBEHTYAIbHBIM CUTHAN [19], a HE mapamerp
[O1]!1! (cm. [160-238])
[Ipu BBONE {0}. 3ampamnBaeTcs TeKyliee 3HaYeHUE MOIIHOCTH arperara.

[92] BBoj HOMMHAJIbHBIX 3HAYeHUIl MOILIHOCTH OTAEIHHBIX arperaTton, paboTaromux B [92]
OoIHOU 3nekTposHeprerrueckor ycranoske (' 1 - 8). Bectu HOMHHAIBHYIO
MOITHOCTD arperata (B COOTBETCTBUH C YCTAaHOBIICHHBIM B 1103. [6] HOMepom) 1.

[93] BBecTn HOMHHANBHYIO MOITHOCTH arperaTa (B COOTBETCTBUU C yCTAHOBIIEHHBIM B [93]
no3. [6] Homepom) 2.

[94] BBecTn HOMHHANBHYIO MOITHOCTH arperaTa (B COOTBETCTBUU C yCTAHOBIIEHHBIM B [94 ]
no3. [6] Homepom) 3.

[95] BBecTn HOMHHANIBHYIO MOITHOCTH arperaTta (B COOTBETCTBHUHU C yCTAHOBIIEHHBIM B [95]
1mo3. [6] Homepom) 4.

[96] BBecTn HOMHHANIBHYIO MOITHOCTH arperaTta (B COOTBETCTBUHU C yCTAHOBIIEHHBIM B [96 ]
mo3. [6] Homepom) 5.

[97] BBecTH HOMUHANBHYIO MOIIHOCTH arperara (B COOTBETCTBHH C YCTAHOBJICHHBIM B [97]
mo3. [6] Homepom) 6.

[98] BBecTn HOMUHANBHYIO MOIIHOCTH arperara (B COOTBETCTBHH C YCTAHOBJICHHBIM B [98]
mo3. [6] Homepom) 7.

[99] BBecT HOMUHANBHYIO MOIIHOCTH arperara (B COOTBETCTBHH C YCTAHOBJICHHBIM B [99]
mo3. [6] Homepom) 8.
BBoja npenenbHBIX 3HaYeHNI MapaMeTPOB reHepaTopa
L: o3HavaeT Limit (mpezaen), 31eck BBOOUTH NpeAeIbHbIC 3HAYCHUSI.
T: o3HagaeT Time (Bpems), 37¢Ch BBOAUTH BPEMsI 3aCPIKKH.

[100] BBogx ycraBku mo Toxy K3 ¢ 3aaepskkoii mpu K3 Ha cOOpHBIX mIKMHAX. [ 100]

-(L:300%)(T:500ms)-
[102] BBop ycrasku no Toky K3 ¢ 3anepxkoit npu K3 Ha renepatope. [ 102]
-(L:300%)(T:200ms)-

[104] BBon ycraBkm mo Toky K3 ¢ 3amepikkoi, mpemycMaTpuBaroImiel OTKIIOYEHHE [ 104]

CEKIIMOHHOT'O BBIKJIIOYATENIS paHbllle OTKIIOUeHU 1o napamerpy [100].
-(L:300%)(T:100ms)-

Buumanue: ycraBkm mapamerpoB  [100], [102], [104] momkHBI  OBITH
OJITMHAKOBBIMU

[106] BBox mpeaenbHOro 3HaueHuss TOka | ¢ 3alepKKOH OTKIIFOUEHHS I'€HEPATOPHOIO [106 |
aBTOMaTa. -(L:150%)(T:20s)-
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[108] BBon mpepensHOro 3Ha4YeHHS TOKa 2 C 3aJep)KKOH OTKIIOYEHHS T€HEPaTOPHOTO [108 |
aBTOMATa. -(L:120%)(T:30s)-
[110] BBon mpepensHOro 3Ha4YeHHS TOKa 3 € 3aJep)KKON OTKIIOYEHHS T€HEPaTOPHOTO [110 |
aBTOMarTa. -(L:110%)(T:100s)-
[112] Bron NIPEIEIBHOIO 3HaYeHWsT TOKa 1 ¢ 3aJepKKOH  OTKITIOYEHUS [112 ]
BTOPOCTETIEHHBIX TIOTPEOUTENEH. -(L:100%)(T:8s)-
[114] Bron NPENEIBHOrO 3HAUCHHUA TOKa 2 C  3aJepKKOM  OTKIIOUECHHS [114 ]
BTOPOCTETIEHHBIX TIOTPEOUTENEH. -(L:100%)(T:12s)-
[116] Bron MpEeAEIbHOTO 3HaUCHHUA TOKa 3 € 3aJepKKOM  OTKIIOUCHHS [116 ]
BTOPOCTETIEHHBIX TIOTPEOUTENEH. -(L:100%)(T:18s)-
[118] BBoxn mpenenpHOrO  3HAYCHHS oOparHoit MOIIHOCTH C  3aJepxKou [118 ]
OTKJIIOYEHUS TEHEPATOPHOI'0 aBTOMATA. -(L:10%)(T:8s)-
[120] Bron MPEAEIBHOTO 3HAQUECHMUSI  AKTUBHOM  MOIIHOCTH  C 3aJCPXKKOM [ 120]
OTKIIFOUEHUS BTOPOCTEIICHHBIX IoTpeduTenelt 1-3 cryneneit -(L:110%)(T:1s)-
[122] BBox npeaenbHOro 3HaUCHUA U 33ICP>KKU JUIsI TIOBBIIIIEHHOT'O HAMpPsKEHus 1: [122]
-(L:115%)(T:10s)-
[124] BBop npenensHOTO 3HAYSHUS U 33JI€PXKKH JJIs1 TOBBIIIIEHHOTO HAIIPSKEHUS 2: [ 124]
-(L:120%)(T:20s)-
[126] BBonx npeaenbHOro 3HaYEHUS U 3aJICP>KKU JJI1 TIOHMKEHHOTO HaNpsKeHus 1: [ 126]
-(L:80%)(T:10s)-
[128] BBon npenensHOTO 3HAYSHUS U 33JI€PKKH I TOHMKEHHOTO HANPSKSHUS 2 [ 128]
-(L:75%)(T:20s)-
[130] BBon npenensHOTO 3HAYSHUS U 3aI€P>KKH I TTOBBIIIIEHHOHN YacTOTHI 1: [ 130]
-(L: 108% )( T: 10s) -
[132] BBox npeaenbHOro 3HaUCHUA U 33JI€P>KKU JUIsI TIOBBIIIIEHHOM YacTOTHI 2: [ 132]
-(L:110% ) (T:2s)-
[134] BBon mpeaenbHOro 3HaueHUS MOHUKEHHOM YacTOTHI | ¢ 3aJIep KKOM OTKIIOUEHUS [134 ]
BTOPOCTETIEHHBIX TIOTpeOuTenei 1- 3 cryneHei. -(L:94% ) (T: 5s)-
[136] BBon npenenabHOro 3HaYEHUS MOHUKEHHOM YacTOTHI 2 € 3aACP>KKOU OTKIIOUEHUS [136 ]
FEHEPATOPHOTO aBTOMATA. -(L:90% ) (T: 10s)-
[138] BBox nmpenenbHONM BENMYMHBI  OTKJIOHEHHUS OJHOTO U3 JIMHEHHBIX TOKOB OT [138 ]
CPEIHET0 3HAYCHUS IJIs1 OTKIIOYEHUS TI0 TOKOBOIM aCUMMETPUH C 3aI€PKKOH.
-(L:20%) (T:10s)-
[140] BBon mpenenbHON BENTWYMHBI OTKJIOHEHHUS OJHOTO U3 JIMHEWHBIX HANPSIKEHUH OT [140 ]
CPEIHET0 3HAYEHUS /ISl OTKITFOUESHHS [T0 aCHMMETPHUHN HAPSKEHHH C 3aJePKKOI.
-(L:5%) (T:10s)-
[142] BBopg npenensHOI BeTrmanHBI AUQGEPEeHITNATBHOTO TOKa 11 (hOpMUPOBAHUS [142 ]
CUTHaJa OTKJIIOYEHHUS M OBICTPOTO pa3MarHMYMBAHU TeHepaTopa MpH Pa30MKHYTOM
CWJIOBOM BBIKJTIOYATENIE C 3aJIEPIKKOH. -(L:3%) (T:500ms)-
AL ED D
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[144]

[146]

[148]

[150]

[152]

[154]

[156 ]

[158 ]

Box mnpenensHON BemWduHBI Au(GEpPEHITMATHHOIO TOoKa IS (HOpMUPOBAHUS
CUTHaJIa OTKITIOYCHHUS U OBICTPOTO Pa3MarHUYMBAHUS T€HEPaTOpa MPH 3aMKHYTOM
CHJIOBOM BBIKJTFOYATENIC C 33JICPIKKOH. -(L:5%)(T:500ms)-

BBox mipesnenbHON BENWYMHBI OTKJIOHEHWS IEHTpAa 3BE3Jbl HANPSHKCHUH  JIIs
3alIUTBl 3aMBIKAHUS TEHEpaTopa Ha KOPIYC TMPH PAa30MKHYTOM CHJIOBOM
BBIKJIFOUATENE C 3aJCPKKOU -(L:5%)(T:2s)-

BBoj npe/ienbHO# BEIMYMHBI OTKIIOHSHUS [IEHTPA 3BE3/IbI HANIPSHKCHUHN IS 3alUTHI
3aMBIKaHUS TEHepaTopa Ha KOPIYC NpU 3aMKHYTOM CHJIOBOM BBIKIIOUATENle C
3a1CPKKOM. -(L:50%)(T:10s)-

BBon npenenbHOro 3Hau€HUS TOKA HEUTpaM € 3alepkKod. TOk HeuTpain
BBIYHCIIACTCS KaK CKAJISP TEOMETPUICCKON CYMMBI ()a3HBIX TOKOB.

-(L:10%)(T:4s)-

BBon mnpenenbHOM BENMYMHBI  HANPSDKEHUS TEHeEpaTopa C  3aJIepKKOM, mpu
JIOCTHKEHUH KOTOPOTO (DOPMHUPYETCS pa3perIaroninii SKCIUTyaTalluio CUTHA.
-(L:85%)(T:1s)-

BBoa mpenensHOTO 3HaYSHHS TOKa, MPH KOTOPOM (opMupyercsi curHan oOpbIBa
(hazpl, ¢ 3a71epPIKKOI. -(L:15%)(T:10s)-

BBoja nipenenbHO# BeMUYHMHBI TepeBo30YXKIeHUs ¢ 3aaepkkoid. IlepeBo3dyxnenne
OMpeaACIACTCA KaK OTHOIICHNUE OTHOCUTCIIbHBIX 3HAYEHUH YaCTOTHI U HaIpsKCHUA B
COOTBETCTBHH C BBIPAXKEHHEM:
foox
- L *100

Y

DyHKIHS KOHTPOIISI IEPEBO30YIKACHHUSI BKIFOYACTCS TIPU JOCTHKECHUH YaCTOTBI U
HANPSOKCHUSE MEHUMYM 5% OT HOMUHAJIbHBIX BEJIHYHH. —(L:30% ) (T:10s) -

BBoa mpenenbHO Benmu4MHBI OOpaTHOTO TOKa ¢ 3aaepxkoil. [IpenenbHas
BEJIMYMHA BBOJUTCS B IPOLIEHTaX OTHOCUTEIHHO HOMHMHAJIBHOIO 3HAYEHUS
TOKa reHeparopa. - (L:10%)(T:10s) -

[144 |

[146 |

[148 ]

[150 |

[152 ]

[154 ]

[156 ]

[158 ]

[160 ] -
[238 ]

IIporpammupoBanue peiie GyHKIMOHATBHBIX BBIX0A0B. Kaxxoe BEIXOHOE peie
dyHKIME 4-18 MokeT OBITh 3aAeHCTBOBAHO IU3BIOHKTHBHO (1Mo cxeme "WJIM")
MaKCHMAaJIBHO JJI51 6 KOHTPOJIMPYEMBIX ITapaMeTPOB.

BrixoaHble pesie pyHKIUi: 4- 6 0 CMA 132

BrixoaHblie pesie pyHKIUI: 8-10 OO CMA 135

BrixonHsie pene ¢pyHKUmii: 11-18 O CMA 137

Hampumep, B mnoszumum  [160]- dyskmus 4  BegeHo: 122/118/0/0/0/0/-3to
COOTBETCTBYET TOMY, 4TO BbIXoAgHOoe pene ¢(pynkumu 4, Beixong A7 TII CMA 132,
cpabaTbiBaeT MpU JOCTIDKEHHM YCTABKM IOBBILIEHHOTO HampsbkeHuss | wim
o0paTHON MOIIHOCTH. B COOTBETCTBMU C 3TUM NPHUHIMIIOM  MOXET  OBITH
3amporpaMMHupoBaHa pabota 6 (QYHKIIMOHANBHBEIX pelie 10  YCMOTPEHHIO
M0JIH30BaTEIISI.

[160 ]-
[238 ]

[260]

[276]

[292] -
[468 |

BBoa OykBeHHO-UM(POBBLIX KOMMeHTapueB. BBog HanMeHOBaHUs arperata. BBog
MIPOU3BOJIUTCS B CPEJIHEN YACTH JIUCILIES HA TEPBOM CTPOKE.

Takke kak B mo3uuuu [260], TOIBKO Ha BTOPOU CTPOKE.
Beox  HammeHOBaHMI cHTHAIOB  HewcmnpaBHocTh  1- 12. bykBeHHas wu

I_II/I(l)pOBa}I I/IH(l)OpMaL[I/Iﬂ MOJKET OBITh BBCICHA C IMOMOIIBIO COOTBCTCTBYIOIIHUX
KHOIIOK.

[260 |

[276]

[292 ]-
[468 |

Yy 10 _
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[484]

[485]

[486]

[487]

[488]

[489]

[490]

[491]

[492]

[493]

[494]

[495]

Ynpasienue auzeneM. BkioueHre QyHKIUN YIPABICHHUS TU3EICM.

1-BKJI; 0-BBbIKJI. Tonpko mpH BKJIIOYEHHH 3TOTO PEXHMa pabOTaeT cucTeMa
ITyCKa-OCTaHOBKH.

CnenmnanbHasi (yHKIMs: Tpu BbIOOpe mapameTpa [484] = “27, akTUBUpyeTCH
(yHKIHS yIpaBIeHHS Ta30BBIM JBUTATEIIEM.

CurnaJj, NponopuHoOHAILHBINH YaCTOTE BPAIleHUS TU3eJs.

[Ipu moaxroYeHNM Ha KJIEeMMBI § B 9 aHAJIOTOBOTO CHUTHAJA, TPOTIOPIIMOHAIEHOTO
yactote BpauieHus JII', BBectu 31eck 1-BKJL. Ecnu 3TOT curnan npuHUMaeTcs: Kak
HOpMHpPOBaHHBIN B cTangapte 4-20 MA, To BMecTo {1} 3mech BBogutes {2}. Kpome
TOTO Ha KJIeMMBI 7 1 9 mpucoeauasieTcs pe3uctop 2210m. IToaspHOCTs BXOTHOTO
TOKOBOTO CHTHaJia: kiemMma 7(+), xiemma 9(-). Ecmu aHamoroBelii  BXOJ
Heucnons3yercs , yctanoButh {0}, 0 = OFF.

KanmmnbOpoBka aHAIOTOBOTO CHTHAja, MPOIOPIHOHATLHOTO YacToTe BpameHus JII.
BBomumas 31eck oTHOCUTENbHAS BenndrHA (B %) COOTBETCTBYET MaKCUMAILHOMY
3HaUCHUIO aHajoroBoro curHaiza 10B Ha kinemmax 7 u 9, OTHOCUTEIBHO
HOMHHAJIBFHOTO  3HA4YeHHs] 4acTOTHl BpamieHws, nmpuHuMaemoro 3a 100%. Ecmu
ncronb3yercst curaai 4-20MA (mapamerp [485] = 2), em. ['maBy 2.1.4.1.

Bxmmouenue Pick-Up-curnana 1 (E13 kmemmer 26, 27 u 28). 1- BKJL.;  0- BBIKJI

BBox uncia ummynscoB gatunkoB Pick-Up 1 Ha ogus 060poOT.
MakcuMansrHOE 3HaUYeHHe YacTOTHI cocTaBisgeT 10kl 1.

Bxutouenune Pick-Up-curnana 2 (E14, xnemwmst 29, 30 u 31), 1- BKJL; 0- BBIKJIL.
HononautensHas (yHKUus: MpH Hcmnoib3oBaHuu JlI'-arperata ¢ peie CKOpPOCTH,
(hopMHUPYIONTUM CHTHAJ, COOTBETCTBYIOIINN CKOPOCTH 3aKUTAHUS (CYXOH KOHTAKT),
Bxox Pick-Up 2 mokeT OBITh HCIIONB30BaH TSI TOAKIIOYCHIS 3TOTO cuTHama. Ilpu
9TOM ucnoib3yroTcss kiemMmel 29,30, CMA 135. Ilpm wucnonb30BaHUU
JOTIOJTHUTENBHOM (PYyHKIIMU B 3TOM IapaMeTpe YCTaHaBIUBAETCS 2.

BBox uucna mummynscoB natumka Pick-Up 2 Ha ogmuH oGopor. MakcuManbHOE
3Ha4YEeHME 4acTOThI cocTaiseT 10k .

3Ha4YeHUs BCEX PETUCTPUPYIOIIUX YacTOTy BpallleHUs YCTPOHCTB (YacToTa,
aHanoroBelid matuuk, Pick-Up 1 u 2) cpaBHuBaroTcst Mexay coboil. HomunansHoe
3HaYeHHE YacTOThl BpAIIeHHWs TIpH 3TOM Bcerga coorBercTByeT 100%. 3mech
BBOJIUTCSI BEJIMYMHA JOIYCTUMOTO OTKIIOHEHUS B % U3MEPEHHOTO 3HAUCHHS YHCIa
000pOTOB OT YacTOTHl. llpW NpEBBIIICHUH 3TOW BETHMYMHBI (OPMUPYETCS CUTHAI
HewcnpaBHOcTH 12. HammeHoBaHWE 93TOrO0 CUTHANA YCTAaHABIMBACTCS B
ro3unun[468], pexum ero o0paboTkh - B mo3unwmsx [S74]-[576].

BBox OTHOCHTEIBLHOTO 3HAYEHHS YacCTOTHI Bpali€HUus 3aKUTraHus B % OoT HOM.
3HA4YCHUS.

BBoj HOMUHaANEHOTO 3HaUeHUs YacToThl BpamieHus (100%) B 06/MuH.
Bron OTHOCUTEIBHOTO 3HAYEHUS YacCTOTBI ppamienuss JAI' B %,
COOTBETCTBYIOIIETO MOTPAaHUYHOMY 3HAYCHUIO HOMHHAJIHHOTO YHCIIA

000pOTOB. -(90%)-

BBoj OoTHOCHTENHHOTO 3HAUCHUS, COOTBETCTBYIOIIETO TOBBINICHHOW YacTOTE
BpameHus, B %. -(115%)-

484 |

[485 ]

[486 |

[487 ]

[488 |

[489 |

[490 |

[491 ]

[492 ]

[493 |

[494 ]

[495 |
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[496]

[497]

[498]

[499]

[500]

[501]

[502]

[503]

[504]

[505]

[506]

[507]

[508]

IIpouecc mycka. 31ech BBOJIUTCS YHCIO BBITTONHAEMBIX TOMBITOK mycka /I, Tlo
OKOHYaHWM TOCJCIHEH HEyaYHOH! MOMBITKU (DOPMUPYETCS CUTHAT HEUCITPABHOCTH
mycKa. -(3)-

VYcranoska Beixoga AlS:
0- mpemBapuUTEIHHBIN HAKA,
1- orpaHMYCHNE HATIOJTHEHUS ITyCKOBOM CUCTEMBI.

BBO,Z[ BPEMCHU MPCABAPUTCIILHOTO HaKajia.

Coxkparienue BpeMeHH IIPeABapUTEIbHOTO HaKajla MPH MOjAade CHTHajIa Ha OUH U3
(YHKIIMOHANBHBIX BXO0B. BBecTr HOMep (yHKIHH.

[Ipumep: BBoaUM 1- cokpaleHre BpeMEHH MPeIBAPUTEILHOIO HaKalla JOCTUTaeTCsl,
ecnu Ha ki1eMMmy 29 (pynkums 1) momaercst CUTHAL.

MakcumanbHOe BpeMs pa6OTLI peiIC IyCKa BO BpEM IIYCKOBOI'O PCIKUMA.

«(58)-

1- myckoBoW curHanm (opmupyercs, eciu dactora Bpamenws I paBHa HYyIIO.
Bpems may3 Mexay curHalaMu Iycka B 3TOM cly4ae yamuHsercs (s
3NEKTPOCTAPTEPA).

0- myckoBo#i curHan GopMUpyeTCs cpa3y 1Mo OKOHYAHHUH Tay3bl JaKe B TOM CIIydae,
€CJIH JU3eNb BpaIlaeTcs B MpeesiaX CKOPOCTH 3aKUTaHHsL.

JnuTenpHOCTH May3 MeX Iy MOMBITKAMU ITyCKa IpY ITyCKOBOM IPOIIECCE.
- (10c) -

31ech BBOAUTCS MaKCHUMAalbHO JOMYCTUMBIM HHTEpBall BPEMEHU OT MOMEHTA
JIOCTHXKEHUST CKOpoCcTH 3axuranus [[I' 1o MomeHTa JOCTHXKEHUS YCTOMYHUBO
BO3pACTAIOIIEH YaCTOThI BPAILICHHUS. - (30c) -

31eck BBOAWTCS HMHTEPBAJ BPEMEHH OT MOMEHTA JOCTIDKCHHS HOMHHAIBHOW
gactoTel  Bpamenus JI' 1o  ¢opmupoBaHMs pa3penieHHs Ha BKIIOYCHHUE
TeHEpaTOPHOIO aBTOMATA. -(2¢) -

Ilocne <¢opmupoBaHUsl CHUTHaNA, pa3pelLIAONIEr0 BKIIOYEHHE I'€HEpaTOPHOTO
aBromara (Berxog Al19, CMA 135), B TeucHHEe BBOAMMOTO 3/I€Ch BPEMEHHOTO
MHTEpBajia OJDKEH OBITH cOPMHpPOBaH CHTHal oOpaTHOU cBsizu "I eHepaTOpHBIHA
aBTOMAT BKJIIOUCH". - (60c) -

Bpewmst neiicTBus OJMOKMPOBKM CHTHATa HEUCIPABHOCTH OT MOMEHTA JIOCTHIKEHUS
ckopoctr 3akuranus 1. - (10c) -

YcraHoBKa BO3MOXHOCTH Mycka ciaeaytoero JI' mpu nepBoil Hey1auHOW MOMBITKE
ITyCKa BBOJUMOTO arperara.

CokpatieHue nporecca mycka B py4HOM PexHMe

{0} = HeuzmeHsieMblil (CTaHAAPTHBIN) IPOLIECC MTyCKa

{1} = mpekpatieHue mporecca mycka IpH TOCTIKEHUH CKOpocTH 3axkuranus /(1. B
JAHHOM PEKHUME CUHXPOHM3ALUS HEBO3MOXKHA.

[496 |

[497 |

[498 |

[499 |

[500 |

[501 ]

[502 ]

[503 ]

[504 |

[505 ]

[506 |

[507 ]

[508 |

[509]

IIpexBaputenbHasi MacJaI0NPOKAYKA: YCTAaHOBKA JUIMTEJIBHOCTH YIPABISIOLIETO
curHaa (Bpems pabOTHl MacCJIONMPOKAYHMBAIONIETO Hacoca). BwiOpaTh BBIXOIHYIO
¢yskuuio u BBectu [509] (ass 3aaelcTBOBaHMS BEIXOIHOTO pesie B mo3unusx [160]-
[238])).

[509 ]

&
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[510]

Hpez[BapI/ITeanaﬂ MacCJIOIIpOKadKa: YCTAaHOBKAa JIWTCIBHOCTU TIIdy3 B MHUKIC
MacCJIOIIPOKAaYKH.

[510 |

[511]

[512]

[513]

[514]

[515]

[S16]

[517]

[pouecec ocraHoBkH. BBojnMoe 31ech MaKCHMAaJbHOE 3HAYCHHE 3aJCPKKU
OCTaHOBKM PabOTArOIIEro AL  neiictByeT TONBKO TIPM  BO3HUKHOBEHUH
HEHCIIPABHOCTEH, BBI3BIBAIOIIUX  OTKIIOYCHHE arperarta C 3aJepKKOH (CUTHAI
HEHCIIPAaBHOCTH 2-TO IPHOPHUTETA), Ul TOTO, YTOOBI JaTh BO3MOKHOCTH PE3EPBHOMY
JI' BKJIFOUMTHCS HA IIMHBI U MPUHATH Harpy3ky. [lociie dYero nedicTBUE 3aiepKKH
HEME/IJICHHO TIPEeKpaIiaeTcs. - (60c) -

3/mech ycTaHABIMBAETCS BpeMs, 3a KOTOpOE JH3elb MOXKET OXJIAJUThCS TOCIe
cOpoca Harpy3ku. OTCUeT 3TOr0 BPEMEHHOTO WHTEpBaja HAUYWHACTCS C MOMEHTA
BBOZa KOMaHABI OTKIroUeHus [II' ¢ mpeaBapuTeNbHON pa3rpy3koii (cOpoca dacTu
Harpy3Kn). - (180c) -

BBox KOHTpOJNBHOrO BpeMeHH, 3a Kortopoe JII', mocie MHOCTYIUICHHs CHIHaja
OCTaHOBKH, JIOJDKEH YMEHBUIUTH YaCTOTY BPAIICHUS HHMKE CKOPOCTH 3a)KUTAHHUS.
IIpy TPEBBIMICHAN ITOTO BPEeMEHH (OPMUPYETCST CUTHAIT HeUCITPABHOCTH.

- (45¢) -

IMocne mepexoga CKOPOCTH 3aKUTAHHS B MPOLECCE OCTAHOBKH, B TEYCHHUE
YCTaHOBIICHHOTO 3/1€Ch BPEMEHH, PEJIe OCTAHOBKU OCTACTCS BKIFOUCHHBIM.
- (10c) -

Br160op ¢yHKIIMM BEIXOTHOTO pene Beixona Al6:

0- moxmkIOYeHHE OHIIEKTPOMArHUTAa OCTAaHOBKH (BO BTSAHYTOM COCTOSHHH pelie
MPOUCXOAUT ocTaHoBKa JII);

1- monkirodeHue 3JIEKTPOMAarHUTHOTO KJIaraHa TOIJIMBOIIPOBOAA WM
omokupytomero ycrtpoiictBa peryistopa [AI. Ilpu mycke mnu pabore AT pene
BTSITUBACTCA M OTKPBIBAET TOIJIMBHBINM KianaH WK Aebnokupyer peryisarop. [Ipu
octaHoBke JII" pene oTmyckaer.

2- TOo xe, uro u upu BeIOOpPe {0}. Kpome TOro, mpomsBoaMTCS MpOBEpKa
JOCTOBEPHOCTHU CHTHaJIa OCTaHOBKH. Eciin koMaH/a Ha 0CTaHOBKY Obliia JI0KHOH, TO
OHa UTHOPHPYETCS M Ha DKPaH HEUCTIPABHOCTEW BBIBOJUTCS CUTHAN “‘stop abort”

{1} = Beixox A20 ,.Breaker Off" kommyTtupyet Beixog All. B aTom ciydae karymka
MHHUMAJIBHOTO PACIEnuTeNns 00ecTOYMBAeTCs, T.€. JOCTHIAeTCS JONOIHHUTENbHAs
HaJeKHOCTh OTKIIOYEHHUs] TeHeparopa OT IIMH B cioy4ae octaHoBku I mo
HEHCIIPaBHOCTH.

{0} = Borxomel A20 u Al1 paGoTaroT HE3aBHCHMO.

Bribop (QyHKIMM HEWCNPABHOCTH TIPU OTKIIOYCHHH CHJIOBOTO BBIKITIOYATEIS
reHepaTopa Ha pabOTaIOIIEM arperare;

{0} = 6e3 mocnencTBHA

{1} = nepexioYCHUE HA PyYHOE yIPABJICHUC

{2} = ocraHOBKa IU3ENs ¥ UHIUKAIUS HA JUCILICE

[511]

[512]

[513 ]

[514]

[515]

[516 |

[517 ]

[518]

[519]

Ilyck pe3epBa npu 0J3kayre:
{0} = myck Bcex, Haxomsmuxcs B pesepse I
{1} =cTapT 0gHOTO Pe3epBHOIO AU3EIS B COOTBETCTBHHU C IPHOPUTETOM

Bpewmst 3aaepKKu 7151 CUTHANIA OJIDKAyT. -(2¢0) -

[518]

[519]
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[520]

[521]

[522]

OcranoBka mocie 0mkayTa (s mpudopa APIII):
{0} = 0e3 ocTaHOBKHM TOCIIE yCTpaHEHUs OIIKaAyTa;
{1} = ocranoBKka c 3agepxkoii [521] mocne yctpaHeHus O6IKayTa.

Bpemennas 3a7epkka OCTaHOBKH IOCIE OJIPKayTa. - (120c) -

Wnentuduxarms BJIDKAYTA npsMmpIM CpaBHEHHEM ¢ HOMHHAJIbHBIM 3HAUYEHHUEM
CETEBOT0 HampsKeHUs. IIpy CHM)KEHUM BEIMYMHBI CETEBOI'O HANpPsDKEHHs HIDKE
BBOJIMMOH 3[1€Ch BEJMUMHBI B cucTeMe uaeHTuduuupyercs cocrosiuue BJIDKAYT
(obecrounBanne mmwmH) Ilpm momaue curnana Ha Bxox EI16 TII CMAI35
BOCIIPMHUMAETCS TO K€ COCTOSIHUE. BO3MOKHBIE YCTaHOBKHU:

{1-100} = ycraBka B MPOLEHTAX OTHOCUTEIBHO CETEBOTO HAMPSIKEHUS

{0} = (yHKUUS BBIKIIOUYEHA

Blackout
Event [521]
/ _Iygx no BJIDKAYT

Bxon Blackout E16

Kontposs cetn

Uy <Par. [522] >0

ABTOMaTHKA

IIpouecc nmycka

[520 ]

[521]

[522]

[523]

[524]

[525]

[526]

[ 527]

[528]

IIpeneanHble 3HaueHuss. CUTHA, COOTBETCTBYIONMINH YacToTe Bpammenus I

[Ipu mpeBbIICHUH yCTaHABIMBACMOTO 37eCh B % 3HAUCHHUS YACTOTHI BpalllCHUS
tdhopmupyercs curHan  coObitus  [523], KOTOpoe MOMKET OBITH BBEJCHO IPH
MPOTPAMMHUPOBAHUH OJHOTO W3 (YHKIHOHAIBHBIX BBIXOJOB B mosummsx [160]-
[238].

Curnan, COOTBETCTBYIOIIMI HANIPSHKEHUIO TeHepaTopa:

IIpn mpeBbIIEHNN yCTaHABIMBAEMOIO  374ech B %  3HAYEHHUS HANPSDKEHUS
dhopmupyetrcs curHan coObITHS [524], KOTOpoe MOXET OBITh BBEICHO IPH
IpOrpaMMHUPOBaHUH (PYHKIIMOHATIBHBIX BXOJ0B B mozumusx [160]-[238].

CurHan, COOTBETCTBYIOIINI MOIITHOCTH:

I[Ipu mpeBbIICHUH yCTaHABIMBAEMOTO 37eCh B % 3HAYCHHWS MOIIHOCTH
dbopMupyeTcss curHan coObITHS [525], KOTOpoe MOXET OBbITh BBEIEHO IIPH
MPOTPAMMHUPOBAHUHA OIHOTO M3 (YHKIIMOHAIBHBIX BBIXOJOB B mo3uiusax [160]-
[238].

CurHai, COOTBETCTBYIOILUI TOKY:

[Ipu mpeBbILIEHUH YCTaHABIMBAEMOIO 37eCh B % 3HaueHHs TOKa (HOpMHUpyeTcs
curHayn coOwITusi [526], KOTOpoe MOKET OBITh BBEACHO IMPH MPOrpPaMMHUPOBAHHH
OJTHOTO M3 (PYHKITMOHAJIBHBIX BHIXOIOB B TTO3UITHAX [ 160]-[238].

CurHasi, COOTBETCTBYIOIIMHA OTHOCHTCIBHOMY 3HAYCHHIO MOIIHOCTH BCEX
paboTaromux Ha ceTh arperatoB: lIpu mpeBbIIeHNH YCTaHABIUBAEMOTO 31€Ch B %0
3HAYCHHUSI MOIIHOCTH (hOPMHPYETCS CUTHAI COOBITHA [527], KOTOpOE MOMKET OBITH
BBEJICHO MPHU NPOTPAMMHPOBAHMHM OJHOTO W3 (DYHKIIMOHAIBHBIX BBIXOJOB B
no3unusx [160]-[238].

CurHaj, COOTBETCTBYIOIINI €eMKOCTHOMY KO3 (OHUIIMEHTY MOIITHOCTH:
IIpy  yMeHBIIEGHWHM HUXKE YCTaHABIMBACMOTO 37e¢Ch B % €MKOCTHOTO

[523]

[524]

[525]

[526]

[ 527]

[528]
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K03 GUIMCHTa MOITHOCTH (HOPMUPYETCS CUTHAI COObITHS [528], KOTOpOE MOXKET
OBITH BBEJCHO NPU MPOTPAMMHUPOBAHUH OJHOTO W3 (PYHKIIMOHAILHBIX BBIXOJIOB B
no3unusax [160]-[238].

&
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[529] CurHaI, COOTBETCTBYIOIIUI WHIYKTHBHOMY KO3 (GHUIIMEHTY MOIITHOCTH: [529]
[Ipu mpeBBINICHUN YCTaHABIMBAEMOTO 3/IeCh B % WHIYKTHBHOTO KO3(duimeHTta
MOIITHOCTH  (popMupyeTcsi curHan coObITHs [529], KOTOpoe MOXKET OBITH BBEACHO
IIPH MPOTrPaMMHUPOBAHUN OJHOTO M3 (YHKIIMOHAIBHBIX BBIXOA0B B mo3uiusx [160]-
[238].
[530] Curnajg oOpaTHOW MOIIHOCTH: TPHU JOCTIDKEHHWH YCTaHOBJIIEHHOTO IIpeneria [ 530]
00paTHOW MOITHOCTH (OPMHUPYETCS MBEHTYaIbHBIM curHai [530], KoTOphIii MOXKeT
OBITh UCTOJB30BAaH TMPU NPOTPAMMHPOBAHMH  (DYHKIMOHAJIBHBIX  BBIXOJIOB
(mapametpnr [160 - 238]).
[531] He ucnonbsyercs [531]
[532] Curnajasl HeucnpaBHocTH. KBHUTHpOBaHWE CHTHAJOB HEWCIIPAaBHOCTH: MPH [ 532]
perucTpanruy HOBOTO CUTHAJIA HEMCTIPABHOCTH (DOPMHUPYETCS MBEHTYAIbHBIA CUTHAI
[46]. DTOT curHaiI MOXKET OBITh KBHTHPOBAH UYEPE30AMH M3 (YHKIHOHATBHBIX
BXOJIOB, HOMEP KOTOPOTO BBOAMTCS 37eCh. ITa (YHKIIAS MOXKET OBITH UCIIOJE30BaHA
TIPH TIOJIKITIOYEHNH 3BYKOBOTO CHTHAIIN3aTOPA HA OJMH U3 BBIX00B Synpol “D.
HoBslil curnan HeucnpaBHOCTEN
S Event [46]
—_] — @ynxki. BeIxog X
Oynku. Bxog map. [532] / R cMm. myHkT 1.5.7
Kuomnka Acknowledge
[533] Curnan HeucnpaBHoctu 1 (E21). Beibop BxonHO# nOTHKH: [ 533]
{0} = 3amBIKarOIUH
{1} = pa3MpIkaromuit
[534] BBopg npuoputera 1- 4 curnanga HEeMCIIPaBHOCTH. [534]
[535] BBon BpeMeHHOI 3a7ep>KKU CUTHANIa HEUCIIPABHOCTHU B CEK. [535]
[536] BbroxupoBka curaana HEUCIIPABHOCTH MPH CTOSTHKE M pa30ere MalliHBbI: [536]
{0} = BBIKJI
{1} = BKIJI
[537] Curnan Hencnpasnoctu 2 (E22). BeiOop BX0IHOH JTOTHKH: [537]
{0} = 3ambIkaromuit
{1} = pa3MBIKAIOIIIHA.
[538] BBon mpuoputeta 1- 4 curHana HeUuCpPaBHOCTH. [538]
[539] BBox BpeMeHHOH 3a€pKKU CUTHAJIa HEUCIIPABHOCTH B CEK. [539]
[ 540 ] BnokupoBka curHana HeMCIPaBHOCTH NP CTOSIHKE U pa30ere MaIliHBL: [ 540 ]
{0} = BBIKI
{1} = BKIL.
[ 541 ] Curnan mencnpasnoctu 3 (E23). BeiOop BX0IHOH JTOTHKH: [ 541 ]
{0} = 3ambIKaromNi
{1} = pa3MbIKaromIIit
[542 ] BBopg mpuoputera 1- 4 curnanga HeMCIIPaBHOCTH. [542 ]
i\ I ED .
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[543 ] BBox BpeMEHHOH 3a1ep>KKU CUTHAJIA HEUCIIPABHOCTH B CEK. [543 ]
[ 544 | BrokupoBka curHasia HeMCHPABHOCTH MPU CTOSIHKE U paz0ere MalliHBbIL: [ 544 |
{0} = BBIKIJI
{1} = BKIJI
[545] Curnau HeucnpaHoctu 4 (E24). Ber6op BX0aHO# TOTHKU: [ 545 ]
{0} = 3ambIKaromnTUit
{1} = pa3MbIKaromuii.
[ 546 ] BBopa npuoputera 1- 4 curaana HEUCIPaBHOCTH. [ 546 ]
[ 547 ] BBoja BpeMeHHOM 3a/1epKKH CUTHAJIa HEUCIIPABHOCTH B CEK. [ 547 ]
[ 548 ] broxupoBka curHajga HEMCIIPABHOCTH MIPH CTOSTHKE M pa3z0ere MallnHbI: [ 548 ]
{0} = BBIKIJI
{1} = BKII
[ 549 ] Curnan nencnpaHoctu 5 (E25). Beioop BxomHO# noruku: [ 549 ]
{0} = 3ambIkarOmUH
{1} = pa3MBIKafOIIHA.
[550] BBoa npuoputera 1- 4 curHana HeMCTIPAaBHOCTH. [ 550 ]
[ 551] BBox BpeMeHHOH 3a1ep>KKU CUTHAJIA HEUCIIPABHOCTH B CEK. [ 551]
[552] BrnokupoBka curHaia HeMCHPABHOCTH MPU CTOSIHKE U pa30ere MalluHBbI: [552]
{0} = BBIKIJI
{1} = BKIJI
[553] Curnan nencnpaHoctu 6 (E26). Beroop BXxomHO# m0THKY: [553]
{0} = 3ampIKaromTUit
{1} = pa3MBIKAfOIIHA.
[ 554 ] BBopa npuopuTtera 1- 4 curaana HEUCITPABHOCTH. [554 ]
[555] BBoa BpeMeHHO# 3aJiep:KKU CUTHANIA HEUCITPABHOCTH B CEK. [555]
[ 556 ] broxupoBKka curHajga HEMCIIPABHOCTH IIPH CTOSTHKE M pa30ere MallnHbI: [ 556 ]
{0} = BBIKIJI
{1} = BKIJI
[ 557 ] Curnau HeucnpaHoctu 7 (E27). Berbop BX0omHO# TOTHKH: [ 557 ]
{0} = 3ambIkaroIUi
{1} = pa3MBIKAfOIIHA.
[ 558 ] Broa npuoputeta 1- 4 curHana HeMCTIPAaBHOCTH. [ 558 ]
[559] BBox BpeMeHHOH 3aJ1epKKU CUTHAJIA HEUCIIPABHOCTH B CEK. [559 ]
[ 560 | BrokupoBka curHaia HeMCHPABHOCTH MPU CTOSIHKE U paz0ere MalluHBbI: [ 560 ]
{0} = BBIKJI
{1} = BKIJI
AL ED B
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[561]

[562]

[563]

[564 ]

[ 565

[ 566 ]

[567 ]

[ 568 ]

[569 ]

[570]

[571]

[572]

[573]

[574]

[575]

[576 ]

CurnaJj neucnpaBHocTu 8 (E28). BeiOop BXOAHOMN JTOTHKH:
{0} = 3ambIkaromUH
{1} = pa3MbIKaromuii.

BBopa npuoputera 1- 5 curHana HEUCITPABHOCTH.

CnemmanbHasi (QyHKOMsA: TIpu BBoae mpuopurera 5 Bxox E28 wmoxer
WCTIONB30BaThCsl B KadecTBe (PYHKIWM 3alycka OJIOKMPOBKH. B sToM pexume
paboTHl aBTOMAaTUYECKH BKJIFOYACTCS PYYHOH PEXUM M OJOKHMPYIOTCS BCE CHUTHAIBI
HAa 3aIIyCK.

Bgoj BpeMeHHOM 3aiep KKK CUTHaJIa HEUCITPABHOCTH B CEK.

BHOKHpOBKa CUrHajia HCUCIIPABHOCTHU MPHU CTOSIHKEC U pa36ere MAaIllUHBI:
{0} = BBIKJI
{1} = BKJI

Curnaj neucnpaBHoctu 9 - WIRE FAULT INPUT - o0OpriB
BXOJIHBIX IIeTNell KaHaJIOB HEHWCIpaBHOCTEH. BBoa mpuopwurera 1- 4

BBO,I[ BpeMCHHOﬁ 3aACPIKKHU CUTHAJIa HCUCTIPABHOCTH 9 B cek.

BHOKHpOBKa CUrHajia HCUCIIPABHOCTHU IPHU CTOSTHKEC U pa36ere MAaIllUHBI:
{0} = BBIKJI
{1} = BKJI

Curnan "eucnpaBuoctu 10 - WIRE FAULT OUTPUT- o0O0peIB BBIXOJHBIX
ueneid. Beog npuoputera {1-4}

BBoja BpeMeHHO 3a/iepKKH cUrHajia HeucrpaBHOCTH 10 B cek.

broxupoBKka curHajga HEMCIIPABHOCTH IIPH CTOSTHKE M pa3z0ere MallnHbI:
{0} = BBIKJI
{1} = BKIJI

Curnaj HeucnpaBHoctd 11 - OVERSPEED- npeBbIlieHre 9acTOTHl  BpaIeHUs
AI'.  BBox momyctumoro 3nHauenusi [495]. Beon mpuopurera {1 - 4} curnana
HEHUCIPAaBHOCTH.

BBoj BpeMeHHO 3a/1epKKH CUTHaJIa HeucpaBHOCTH 11 B cek.

broxupoBKka curHajga HEMCIIPABHOCTH MIPH CTOSTHKE M pa3z0ere MallnHbI:
{0} = BBIKIJI
{1} = BKIJI

Curnan HeucmpaBHoctu 12 - TACHO FAILURE - HeucnpaBHOCTh
TaxoreHeparopa. Bpon momyctumoro 3nauenus [491]. Beon mpuopurera {1 - 4}
CUTHaJa HEUCIIPaBHOCTH.

BBO}_I BpeMeHHOﬁ 3aACPIKKHU CUT'HAJIa HCUCIIPABHOCTHU B CCK.

BbroxupoBka curHana HEUCIIPABHOCTH TIPH CTOSTHKE U pa3dere
MaIlIMHBI:

{0} = BBIKJI

{1} = BKJI

[561]

[562]

[563]

[564 ]

[565]

[ 566 ]

[567 ]

[ 568 ]

[569 ]

[570]

[571]

[572]

[573]

[574]

[575]

[576]

2 P -
FREPEP SYNPOL"D 41

SM3-(22-42)



PykoBozCTBO 110 00CTYKHBAaHUIO

[577] CnenuanbHble QyHKUMH. J[MCTAaHIIMOHHBIN MYCK - CHEIUAIBHO A aBapuitHOrOo [ 577 |
arperata. Uepes oauH u3 GYHKIMOHAIBHBIX BXOJOB (HOMEP BBOIUTCS 3[1€CH) MOXKET
OBITH TIOJJTaHa KOMaH/a TUCTAHIMOHHOTO ycka /I B aBTomMatnyeckom pexxume. [Ipu
BBOJIe {0} (yHKIHS HE NEHCTBYET.

[578 ] VYcraHoBKa MpeAenbHOrO 3HaYCHUS JUIsl BEIBO/IA CUTHANA HeucnpaBHOCTH "66 CAN- [ 578 |
COMMUNICATION [BAD DATA FLOW]" (mumoxas CAN-cBsi3b). Kaxmbrit
Synpol®D moceinaer B cekyHay 8 coobmieHuil. IHTepBal KOHTPOIS COCTaBISET 2
cexyHzsl (16 coobmennit). [lpu BBome {0} dhynkuus e padotaer. Pekomenayemas
BEJIMYNHA! -(14) -

[579] [Ipu oTKIIIOYEHNH pachpeeeHns] Harpy3Ku OyIeT TaKkxKe: [579]
{0} = oTkITIOYEHNE PETYIMPOBAHUE YACTOTEI
{1} = 0e3 OTKJIIOYEHHUS PEryIIMPOBAHUS YaCTOTHI.

[ 580 ] Br16op ananoroBoro Beixona Al4 (cm. mapamerp [37]) [ 580 ]
[0]= Tok renepaTopa
[1]= manpspkerme renepaTopa
[2]= gacToTa rereparopa
[3]= peakTuBHas MOLTHOCThH T€HEPATOPA
[4]= akTHBHas MOITHOCTH
[5]= gactora reneparopa: 4-20mA [JHomMuHanbHas yactoTa +/- SHz

[ 581] [MapamnensHas padota B ceTd. Bo BKIIIOYCHHOM COCTOSHUM peXUMa HapauienbHoi [ 581 |
paboThl acUMMETPUYHOE paclpelesieHHe Harpy3kd MOXKeT OBITh aKTHBHPOBAHO
Jaxke 6e3 TOKITFOUYCHMSI IPYTOTo arperara Ha rmapauieIbHyo padoTy.
{0} = HeT mapayuIeIFHON PabOTHI
{1} = napannensHas paboTta

[ 582 ] KoaddurmenT roctupopku g anamorosoro Bxoza (E12), CMA 135, knemmser 7,8,9. [ 582 ]
OtoT K03 HUIHMEHT TobKeH ObITh ycTaHoBieH Ha {100}.

- (100) -

[ 583 ] KoaddurmenT toctupoku mis anamoroBoro Bxoma E41, CMA137 ximemMmbr 19 u [ 583 |

20. OtoT K03 dHUIHEHT JOMIKeH OBITh ycTaHoBeH Ha {100},
-(100) -

[ 584 ] Jns  KaTymikd MHWHAMAQJIbHOTO pacCIenuTeldst ¢ DSKOHOMHUYECKOW OoOMOTKON [ 584 |
MPeyCMaTPUBACTCS OTKIIOUYCHHE B CIIydae YMEHBIICHHS YaCTOTHI HIDKE YCTaBKH
[136], ecnu cuioBOI BEIKIIOYATENh IE€HEPATOpa HE BKIIIOUEH.

0 - byaknus [584] oTkiroUeHa;
1- pynkumst [584] BkioueHa.

[585] BBoa BpeMeHHOI 3a/lepKKH CHUTHajla, (QOPMHUPYEMOTO IMPH PETUCTPAlliU COOBITHS [ 585 |
[528], ¢ mMOMOMIBIO CIEMYIONTUX TOTIOMHUTEIBHBIX MepotpusaTuii: [Ipu mocTuxeHnn
yctaBku [528] mogaetcs curnan Ha Bxoq E 8 - REVERSE POWER BLOCKED u
HaYMHAETCS OTCUET BpeMeHHOU 3amepxku [585]. CoOwrtmie [585] BBOomMTCS TipH
MPOTPAMMHUPOBAHUHA OJHOTO M3 (YHKITMOHAIBHBIX BBIXOJOB B mo3uiusax [160]-
[238].

[ 586 ] BBoa BpeMeHHOI 3a/lepKKH CHUTHala, (JOPMHUPYEMOTO IMPH PETUCTpaluu cOOBITHS [ 586 |
[529], c momoIIbIO CIEAYIOMINX JOTOTHUTEIBHBIX MEPOIPUSITHIA:
IIpu noctmxenun ycraBku [529] m Hanumuuu curHana Ha Bxoge E8 - REVERSE
POWER BLOCKED, CMAI132 «xmemMMa 28, HauyWHAETCS OTCUET BPEMEHHOM
3agepxkku [586]. CoOwitme [586] BBOmmTcs B mo3umusax [160]-[238] mpu
MPOrpaMMUPOBAHUY OJHOTO U3 (PYHKIIMOHAIBHBIX BHIXOJIOB.
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[587]

[588]

He ucnons3yercs

CroeuuanbHasi pyHKIHS A5 aCHMMETPHYHOIO0 pacnpeiejeHUs] HArpy3Ku.
Bce mpuGopsr SYNPOL®D, KoTopble MOKHBI BBIIONHSTE 3Ty (YHKIHMIO,
yCTaHaBiIMBaloTCI B mo3umum [588] Ha "1". Ecom mpm 3TOM OIWH W3
TEHEpPAaTOPOB TEPKIIOYAeTC B PEXUM aCHMMETPHYHOIO pacipenescHus
Harpy3Kku (MMeeTcs B BHAY BaJOT€HEPATop), Apyrue mapajuieIbHO BKIIOUYEHHBIC
reHepaTopsl paboTaloT CIEAYIOUIMM 00pa3oM: NMpHW YMEHBIIEHWH Harpy3kd Ha
OIHOM W3 HHUX HIKE Tpejena, YCTaHOBIEHHOro B mapametpe [590], pexxum
ACHMMETPUYHOTO paclpeaesieHNs] Harpy3Kku u3MenseTca Ha Pesxxum 2.

Pexxum 1: BajoreHepatop paboTaeT ¢ TOCTOSHHOW HArpy3KOW, IU3€IThb-
TeHepaToOphl  paclpelesisioT Harpy3ky B COOTBETCTBUH C  MOIIHOCTBIO
BKIIIOYaEMBIX ITOTPEOUTETICH.

Pexxum 2: nam3enb-reHEpaTopsl  pabOTAlOT ¢  IOCTOSIHHOW — HArpy3KOH,
BajioreHepaTop  paboTaer ¢ U3MEHSAEMOW HArpy3KOil B COOTBETCTBHH C
MOIIHOCTBIO BKIIIOYaeMBbIX motpedureneid. Ecnu cucrema paboraer B Pexxume 1,
M Harpy3Kka OU3eNb-TeHEpaTopoB MaJaeT HWXKe Tpefena, YCTAaHOBJIEHHOTO B
napametpe [590], mpoucxoauT aBTOMaTHYECKOE TIEPEeKITIoUeHIE Ha Peskmm 2.
Ecmu cucrema paboraer B PexumMe 2 n peructpupyercsl yBeIMYeHHUE HATPYy3KH
BaJIOT€HEepaTOpa BHIILIE YCTAHOBJICHHOTO Mpeesa Uil PeKUMa aCHMMETPUIHOTO
pacmpezeneHus, MPOUCXOAUT aBTOMATHYECKOE MepekioueHne Ha Pexum 1.
TlepexntoueHne cCUCTEMbI U3 OJIHOTO PEKUMa B JPYroil MPOUCXOJUT C BPEMEHHOM
3a/Iep>KKOH, ycTaHaBIMBaeMoU B mapamerpe [S91].

"POWER TAKE IN MODE" npas Bajoreneparopa. Eciin B mapamerpe [588]
BBeAeHa "1", BBIOpaH peXHMM aCHMMETPHUYHOIO pACHpEACNCHHUs Harpy3ku
(mampumep, Ui BasoreHeparopa), W aktuBupoBaHa ¢(ynkiua "REVERSE
POWER BLOCKED" (Bxox E8, CMA132, knemMma 28), mporpaMma U3MEHSIETCS
crenyromuM obpaszom: [Ipu nocTikeHHH mpeena Harpy3KH, YCTAHOBJICHHOTO B
napamerpe [590], omHMM u3 paboTarOIIMX TEHEPAaTOPOB, ACHMMETPHYHOC
pacmpezeneHne Harpy3Ku nepexiodaeTcs Ha Pexxum 4.

Pexxum 3: Bajorenepatop paboTaeT B pEKHME OOpPaTHOW MOITHOCTH C
MOCTOSIHHBIM 3HaYCHUEM, AM3EIIb-TeHEpaTop paboTaeT ¢ U3MEHSEMON Harpy3Kon
B COOTBETCTBHH C MOIIIHOCTBIO MOAKIIOYaEMBIX TOTPeOUTENEH, a TAaK)Ke TIepeiacT
4acTh MOIIHOCTH BaJIOTE€HEPATOPY, pabOTAIONIEMY B ABUTATEIILHOM PEXHUME.
Ecnmu mpu pabote cuctembl B Pexume 3 Harpy3ka Ha OJHOM U3 JAH3EIb-
TE€HEPAaTOPOB MPEBBICUT MPEAET, YCTAHOBIEHHBIN B apameTpe [590], mpoucxoaur
aBTOMAaTHYeCcKoe TepekinoueHne Ha Pexwm 4.

Pe:xxum 4. Jluzenb-reHepaTopsl padOTalOT € IOCTOSHHOW Harpy3kou, a
BaJIOTEHEPATOp TMMTAETC TEPEMEHHONM MOIIHOCTBIO, 3HAYEHHE KOTOpOH
BapbUPYETCs B 3aBUCHMOCTH OT CYMMapHOH MOIIHOCTH ITOTpeOHUTENeH.

Ecnmu mpu pabore cuctemsl B Pexxume 4 Harpys3ka BajoreHepaTopa MpPEBBICHT
YCTaHOBJIEHHOE 3HaYCHUE 10 ¢ ACUMMETPUYHOTO pacnpeneneHus
(ycTaHaBJMBaeTCsl Ha JKpaHe MEHI0), TIPOMCXOJUT aBTOMAaTHYECKOE
nepexioucHue Ha Peskum 3.

[IepexntoueHne cUCTEMBI U3 OJTHOTO PEXHMMa B IPYroil MPOMUCXOAUT C BPEMEHHOM
3aJICpKKOM, ycTaHaBlIuBaeMoW B mapamerpe [591]. 3amanHoe 3HaucHUE
ACUMMETPUYHON Harpy3Kd BajJOreHepaTopa MOXeT ObITh BBEACHO Ha JKpaHe
menro. /s aktuBuposanus pexuma “POWER TAKE IN MODE” nomxHb! ObITH
YCTAHOBJIEHBI CIEAYIONINE TapAMETPBI:

[58] =0; [59]=0; [60] =100; [61] =5 sec; [581]=1; [588]=2;

[589] = BEIOOP PYHKITMOHAIBHOTO BXOA VIS BKIFOUCHUS pekuma 3+4.

[590] = 60 — 100%; [591] =3 sec;

3amaHHOE 3HAYEHHWE /I ACUMMETPHUYHOTO DACIpeNeleHUs] HArpy3KH OJKHO
OBITH MEHBIIIC, YeM BEJIMUMHA, 3a71aBaeMast B mapamerpe [590].

[587]

[588]
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[589]

[590]

[591]

Curnanom, nomaBaeMbIM Ha OAWH W3 (DYHKIMOHAJIBHBIX BXOJIOB (YHKIHUS IO
MO3MII. [588] mokeT OBITH yCTaHOBJIEHAa TOJIBKO Ha OJHOM arperare
(Bamoreneparope). Ecnu, HanpumMep, npeaBapuTenbHas yYCTaHOBKa MPOU3BEACHA
Ha 3-x arperarax (B mo3.[588] BBeaeHo 1), To BEIOOp arperara, Ha KOTOPOM
MMOATBEPKIACTCS ACUCTBUE OTOW (YHKIMH, MPOU3BOIUTCS MOJAYCH BHEIIHETO
curHana Ha Bxox El1 (kmemma 31, TII CMA 132). Takum o6pa3omM, B 3TOT
PEeXHMM MOXKET OBITh TEpeBEAEH TOJIBKO OIMH arperar u3 BCeX IMapajieIbHO
paboTaroIHnX.

31ech BBOJUTCS MUHUMAIILHOE TPENEIbHOS 3HAYCHUE HaATrpy3KH
palboTamIIMX B Mapajljielib IU3eIb-TeHEPATOPHBIX arperatoB. OTO 3HAYCHHUE
JIOJDKHO OBITh BBEIOpAHO TakuUM 00pa3oM, 4YTOOBI IU3EIb-TEHEPATOPHI OBLIH
3aIUIICHEI OT Pa0OThl C HU3KOW 3arpy3Kod (CM. YKa3HHUS MMOCTABIIUKA H3EIhb-
TEHEPaTOPOB IO JOIMYCTUMOW MUHUMAILHOW Harpyske). Eciu B mapametpe [588]
BBemeHa 1", BBIOpaH pEXUM AaCCHMETPUYHOTO pacIpeaeiieHus Harpy3Ku
(mapametp [589]) u aktuBupoBana ¢pynkuuss REVERSE POWER BLOCKED
(Bxom E8, CMA132, ximemMma 28), xapakTepucThka mapamerpa [590] usmeHurcs
cienyroimuM  o0pa3oM: MakcuMmalbHOe MpeAeabHOE 3HAYCHHE HArpy3KH
paboTaronMx B MapajlieNib IU3EIb-TCHEPATOPHBIX arperatoB. OTO 3HAYCHUE
JIOJPKHO OBITh BBEIOpAHO TakuUM 00pa3oM, 4YTOOBI NU3EIb-TEHEPATOPHI OBLIH
3AIIUIICHBI OT MEPErPy3KH.

[Ipu mepexone OAHOTO M3 TPAHWYHBIX 3HAYCHWH, HAPUMEP, IPH YMEHBIICHUH
Harpy3k{ HIDK€ MHHHUMAJIBHO IOINYCTHMMOIO 3HAY€HMs WIM IIPU IPEBHILIEHUH
MaKCHUMaJIbHO JOIIyCTUMOIO, PETYJIATOpP COOTBETCTBEHHO IIEPEKIIIOYAETCS B
PEXUM TMOBBIIIEHHON YYBCTBHUTENBbHOCTH. 7Sl TOro, YTOOBI 3TO MEpEeKII0UYeHUE
NpU MaJbIX OTKJIOHEHHMSAX HArpy3KH 3a YCTAHOBJICHHBIC MPENENbl MPOHCXOIMIIO
HE MIHOBEHHO, 3/I€Chb MOXET ObITh BBEJICHAa BPEMEHHAs 3a/I€PKKa.

-(15¢)-

[589]

[590]

[591]

[592]

[593]

[594 ]

[595]

PeryasTop HanmpsiskeHHs1. 37¢Ch BBOJIUTCS 33JaHHOEC 3HAYCHUE PETYIUPYEMOTO
HarnpspkeHus (cM. pasaen 3.3 "Perynsarop HanpsokeHus")

VYcraHoBka AJIUTCIIBHOCTH 11ay3 PCTYJIATOPA HAIIPSIKCHUA.

YcraHOBKa JUTUTEIBHOCTH UMITYJIBCOB PETYJISITOpa HAIPSKCHUSL.
(Cm. paznmen 1.1.2)

YcTaHOBKa  YyBCTBUTEJNBHOCTH  PETYJATOpa HANPSDKEHUSA.  YIpaBIIAOLINE
CUTHaJIbl (DOPMUPYIOTCS NPH NEPEXOE OTKIOHEHUH 3a 30HY UyBCTBUTEIHHOCTH.
Uzmepenue - B npoMuyuisix (pm).

[592]

[593]

[594 ]

[595]

[596 ]

[597]

[598 ]

VYupagiieHue k03ppuineHToM MoIIHOCTH (CosP-peryisiTop).
31ech ycTaHaBIUBACTCS JUIMTEIBHOCTD 11ay3 Ul ONIUCBIBAEMOro B paszedie 3.1
cos-perymsaropa

YcraHOBKa UIMTEIBHOCTH  YIPABJISAIONIMX HMMITYJILCOB. BpiOpaHHOe 37eCh
3HaueHue cooTBeTcTBYyeT 100% OTKIOHEHUIO peryiaupyeMoil BeauduHbl. 1%
cooTBeTcTBYeT oTKiIoHeHU o 0,01.

Ipumep: mpu mapamnenbHO# paboTe ABYX renepatopoB ¢ cos¢ 0,80 u 0,82
OTKJIOHEHHE OT cpenHero 3HaueHus cocrasisiet 0,01 u cnemoarensHo - 1%

(cm. pazmen 1.1.2)

YcTraHOBKa — YyBCTBHUTENBHOCTH — cosd-perynsitopa. Perymsrop  ¢opmupyer
VIPABJISIIONINE CUTHAJBI TIPH TIEPEXO0JIC PETYIMPYEMOM BEITUMIMHOM, BEIOpAHHOM
3/1eCh 30HBI HEUYBCTBUTEIHHOCTH (%0).

[596 ]

[597]

[598 ]

&
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[599 ] Kontpact LC-mucrnest MeHsieTcs B 3aBUCHMOCTH OT TemmepaTypsl. s Toro, [599 ]
4TOOBl W30€KaTh ATOT 3PQPEKT, MOXKET OBITh BKIOYECHA AaBTOMATHYCCKAs
pEeryaMpoBKa KOHTPACTHOCTU. Perymsarop KOHTPACTHOCTH BKIIIOYAET WM
BBIKJTIOYAET IOJICBETKY IHCIUIES B 3aBHUCHMOCTH OT BHYTPEHHEW TeMIEpaTyphl
cuctemuoro 61oka CMA120 (>80 mwm <10°C)

0 - peryJsITop KOHTPaCTHOCTH BBIKIIOUEH
1 - perynarop KOHTPaCTHOCTH BKJIIOYEH
-(1)-

[ 600 ] RS422/485 COM PORT: BBOx ampeca aisi mpuemMa/miepeaddl JaHHBIX 4epes [ 600 ]
naTepdeiic RS422/485.

[ 601 ] Br16op nporokona: 1 odecrieueHus: oOMeHa JaHHBIMU Yepes [ 601 ]

untepdeiic RS422/485 moryT OBITH BEIOpAHBI:
0: cranaapTHbIi MpoToKoJ Synpol D
1: mporoxoa Modbus

[ 602 ] Br16op ckopocTu niepeaadu TaHHBIX Yepe3 [602 ]

unrepdeiic RS422/485:
1: 2400 baud
2: 4800 baud
3: 9600 baud
4: 19200 baud
5: 38400 baud

[603] B npomecce mycka J[II'-arperara, mpu perucTpalvd HECKBUTUPOBAHHBIX [603]
CUTHAJIOB HEWCHPABHOCTH mNpuopuTera | W 2, MammHa OyneT HEMEIJICHHO
OCTaHOBJIEHA B MOMEHT IOCTHKEHHS CKOPOCTH 3a)KUTaHUSI.

Jausa uckiaouYeHus: 3Toi 3amuTHOH (yHKkuMu B mapamerpe [603] BBecTH
{13}.

Ot1o o3HaudaeT, 4ro I’ MOXKeT OBITh JIOKATHHO 3aIyIIeH TAaKKe MPU HAIWIHH
CUTHAJIOB HEUCTIPABHOCTH NPUOPHUTETOB | min 2.

[ 604 ] [Tapametp [604] rcrionb3yeTcs MpH CIENHUATBHBIX OMEPAIHIX C IMPOTPAMMHBIM [ 604]
obecrieuenreM Synpol D u momken ObITh ycTaHOBIICH Ha 0",

{1}:

1.1. UBEHTHI CUTHAJIIOB HEUCTIPABHOCTH AM3EJSl OCTAIOTCS 10 TEX MOp, MOKa He
OyIyT KBUTHPOBAHBI W HE CTEPTHl M3 MPOTOKOJa HewcrpaBHocTed. CM.
uBeHTHI 660-760.

1.2. HE  TPOMCXOOUT BO3BpaT Ha  aABTOMATUYECKUH  PEXKUM  IOCTE
KBHUTHPOBAHWS CUTHAJIOB HEMCIIPABHOCTH

1.3. mpu Omakayte JII' He 3amyckaercs depe3 Bxon E16/CMA135 wmu depes
CHCTEMHYIO YCTaHOBKY (mapameTtp [522]).

{2}: curHam «HEWCHPABHOCTH IIyCKa» OCTaHABIMBAeT JU3ETL  0e€3

aKTHBUPOBAHUS BBIX01a aBApUHHON ocTaHOBKH Al7

{3-6}: cmnenmanbHasg XapakTepUCTUKA PACHpPEICICHHUS HArpy3Ku Iocje

BKITIOUCHUS TEHEPATOPHOTO BBIKIIOYATEIS.

[ 605 ] [Ipu ycranoBke 3Toro mapamerpa Ha {1} gucraHumonHbeld myck JI' moxer [ 605 ]
OBITH MPOU3BEIICH TaKXKe B py4HOM pekume uepe3 Bxox E19/20, CMA13S5, unu
CAN-MOHUTOPHWHT, WK Takxke depe3 uaTepdeiic RS422.

[ 606 ] [apametp [606] mpemycMoTpeH A GUIBTPALMHM W3MEPUTENBHBIX 3HAYCHUN [ 606 ]
HaIpsDKeHU U Toka Ha kapte CMA124.

OuIpTp UMEET ACHCTBUE B JAMAMa30HE YCTaBOK OT 1 10 99.

- (10) -
ABB synroroD 45

SM3-(22-42)



PykoBoacTBO 110 00C/IYKHBAHUIO

[607 ] [Ipu ycranoBke napametpa [607] = {1} Bpemsa cooling down neiicTByeT Takxe [607 |
NpU OCTaHOBKE arperara 1o CUrHajixy HEUCIIPaBHOCTH pUOpHTETA 2.

[ 608 ] B cnyuae GiakayTa MpOUCXOIUT 3aITyCK OJJHOTO MIJIM HECKOJIBKHUX arperaToB. Bo [ 608 ]
n30eKaHWe  OJHOBPEMEHHOTO  BKJIIOUYEHHs] Ha [IMHBI T'eHEPATOPHBIX
BBIKJIFOYATENIEH arperaTtos IpHu OJI9KayTe, KOMMaH bl Ha BKIIOUCHHE ITOJIAI0TCS
nocienoBatenpHo. KoopauHaius BKIIOUEHHS B 3TOM ClIy4yae OCYIIECTBIIIETCS
no CAN-mmue. Ilpu ycranoBke »5Toii ¢yHkuuum B mapamerpe [608]
ycraHasnuBaercsi {0}, 11 OTMEHBI YCTaHOBHTH {1}.

[ 609] Curnainbl HeMcnpaBHOCTH, oOpabaTeiBaembie Synpol D moapazaensitorcs Ha [ 609]
YeTbIpEe IPYIIIbl CUTHAJIOB.
1. cucremusle curHansl (curaansl HeucrnpaBHoOCcTH Ne 60-65)
2. Kopotkoe 3ambikanme / muddepennuanpHas 3ammra 3. CHUTHAIBI
HEUCIIpaBHOCTU TeHeparopa (kpome 2.) 4. CurHaiabl HEUCIPABHOCTU
nuzens (curHaiasl Ne 80-99). Ilpu momomm mapametpa [609], BBIXOIbI
curHanoB HeucrpaBHocTe A10 u A26 mMoryT ObITh KOH(UTYPUPOBAHBI
CIeayIOIUM 00pa3oM:
[Mapamertp [609] = {0}:  A10 = 1.-4. OG0O0IIEHHBIN CUTHAI
HEUCTPAaBHOCTH JIJISl BCEX IPYIIN CUTHAJIOB
A26 = 4. CurHainbl HEUCIIPABHOCTH JTU3EJISI
[Tapametp [609] = {1}: A10 = 1. Cuctremnsie curHaisi (60-65)
A26 = 2. KopoTkoe 3aMbIKaHUE /
muddepennuanpHas 3anmra U 3. CUrHaib
HEUCIPAaBHOCTH reHeparopa u 4. Curxasibl
HEUCIPABHOCTH JIU3EIIA.
[Mapamerp [609} = {2}: A10 = 1. CucteMHbIe CUTHAJIBI U
2. KopoTtkoe 3ampikanue /
nuddepeHIraabHas 3auTa.
A26 = 3. Curnaisl HEUCITPAaBHOCTH
reHeparopa u 4. CUrHanbl HEUCIPABHOCTH
TU3eTIs.
Kaxmass  rpymma — CHUTHAJTOB — HEHCIPABHOCTEH  COOTBETCTBYET
nporpaMMHbIM uBeHTaM (cM. MBenTer Ne 621-624), Ttakum o0Opaszom,
BO3MOXXHA aKTHBAlMs (YHKIMOHAIBHBIX BBIXOJIOB TPYIION CHUTHAIIOB
HEUCIPAaBHOCTH, ONPEEIISIEMOM TIOJIb30BATEIIEM.

[ 610] Bpems 3anepxku At onpeeIeHHON KOMOWHAIIMY UBEHTOB: [ 610]

e Bpems 3agepxku i uBeHta [625]; oM. 1.5.12 IIporpammubie
UBEHTYaJIbHBIC CUTHAIIBI.
[611]-  He ucnonssyercs [ 611 ]-

[613] [613]
1.5.12 TIPOI'PAMMHBIE UBEHTYAJIBHBIE CUT'HAJIBI

HBeHTyanbHBIC CUTHAJIBI - 3TO CUTHAJBI, (HOPMHUPYEMbIC SynpolDD MPU PErUCTPaALKI
"CHCTEMHBIX COOBITHI", KOTOPHIM ITPUCBAUBACTCS ONPECICHHBIA HOMED, MPUMEHSIEMBIN
MOJIb30BATENIEeM I IPOTPaMMHUPOBAaHUS (PYHKIIMOHAIBHBIX BBIXO0B (cM. paznen 1.5.7).

IIpumep UCIOJIB30BAHUA:

R ]
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3ajayva:

CKOpPOCTH

3aXKHUTI'aHUA

3aﬂeﬁCTBOBaHHC OAHOI'O U3 q)YHKI_[I/IOHaJIBHBIX BBIXOZIOB NP JOCTUKCHHUU

pelieHue: B mapamMeTpax yCTaHOBKH (DYHKIIMOHATIBHBIX BBIX0/0B [ 160-238] BBecTH HOMED
MBEHTYaIbHOTO curHaia [492] Ha OJIuH U3 BBIXO/OB.

B nmxkecnenyromieil Tabmuie NpuUBEACH CIUCOK WBEHTYaIbHBIX CUTHAJIOB, KOTOPHIE MOTYT
OBITh HCIIOJH30BAaHbl 3aKAa3YMKOM IPU TMapaMeTPHUPOBAHUHU (PYHKIIMOHAIBHBIX BBIXOJIOB
(cm. 1. 2.4.7).

No. HaumenoBanue

HBECHTYAJIbHOI'0 CUIHAaJIa

TlosicHeHne

LOAD CALCULATOR/Pacuyer Harpy3Ku

18 |LOAD REQI1 Paspemenne Bkito4. MommHoTo oTpe6.1 (mapam.[88,89])
19 |LOAD REQ2 Paspemenne Bkito4. MommHOTO 10oTpeo.2 (mapam.[90,91])
20 |NEW_ALARM IIpu perucrpanyu HOBOTO CUTHalIa HEMCIIPABHOCTH
tdhopmupyercst uBeHTyanbHbIi curHan [20] B Teuenue 0,5¢
21 |NET STARTING IIpouecc mycka yepe3 CAN-muHy (TOJIBKO MPH HATHYUU

KOMMYHUKAIMK U TIpH BKIToueHHON CAN-1mmHe)

POWER MANAGEMENT/Cucrema ynpaBjeHusi MOIITHOCTBHIO

22 | POWERMAN.ON/OFF Cucrema ympasieHus MOITHOCTHIO (PM) BkiTtoueHa
23 | START LIMIT PM: IIpenen MomHOCTH U1 TycKa JOCTUTHYT, cM.1ap.[73]
24 |STOP LIMIT PM: Ilpenen MOIIH. A1 OCTAHOBKHU AOCTUTHYT, cM.1ap.[75]
25 |OVERLOAD LIMIT PM: Ilpenen ToTanpHON eperpy3ku JOCTUTHYT, cM.mmap [77]
26 |LOW FREQUENCY PM: [Ipenen moHMK. 3HAY. YaCTOTHI JTOCTUTHYT, CM. Tap.[79]
CAN BUS/CAN-IITUHA
33 BREAKER CLOSED>=1 Opwa nim 6onee JII' B pabore [ABI 3amkHyT|
34 |BREAKER CLOSED >=2 JBa nnm 6onee I B paboTte [ABTI 3amkHyT]
35 |BREAKER CLOSED >=3 Tpu nnm 6onee /II” B pabote [ABI 3amMKHYT]
36 |BREAKER CLOSED >=4 Uetsipe nim 6omee JII" B pabote [ABI 3amMkHYyT]
37 |BREAKER CLOSED =1 Omun JIT" B pabote [ABI 3amkHyT]
38 |BREAKER CLOSED =2 JBa JII' B pabore [ABI 3amkHyT]
39 |BREAKER CLOSED =3 Tpu I B pabote [ABI 3amkHyT]
40 |BREAKER CLOSED =4 Uersipe /[II' B pabote [ABI 3amkHYT]
41 |BREAKER CLOSED <=4 Uetsipe nim menee J[I" B pabote [ABI 3amMkHyT]
42 | BREAKER CLOSED <=3 Tpu nnu menee /II" B pabote [ABI 3amkHyT]
43 | BREAKER CLOSED <=2 JBa mnu menee I B pabote [ABI 3amMKHYT]
44. | BREAKER CLOSED =0 Hu omnoro arperara B cetu (bimkayr)
AL ER ED
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45. | BREAKER CLOSED >=2
[DIESEL CTRL.=ON]

J1Ba nim Gonee [II” B paboTe ¢ BKIIFOUCHHBIM yTIPaBICHUEM
ausens (mapametp [484]=1)

46. |NEW_ALARM ACKN

B cnydae peructpainuu HOBOTO CHTHaJIa HEMCIIPABHOCTH,
hopmupyeTCs MBEHTYalbHBIN cUTHAT [46] 1 ocTaeTcs 10
kBuTHpOoBaHms KHOoMKO#M ,,ACKNOWL",

47. |BUSBAR VOLTAGE

Hanpsokenue remeparopa JIOCTUTIIO BETUYUHBI, YCTAHOBJICHHOW B
% B mapameTtpe [47]

49. |DIFF.PROTECTION ON

HuddepenunansHas 3ammra BKIIOYSHA
(mapamerp [49])

S51. |CAN BUS ACTIVE

CAN-koMMmyHUKanus BKITtodeHa (mapamerp [51])

HNBentyanbHble cUrHAIBI [60-160] siBisitoTcst curHajiamu HeucnpaBHoctd SYNPOL D, kotopble npu
perucTpainuu BoIBOAsITCS Ha Auciiieid. [TogpodHoe onucanne CHrHAJIOB HEHCIPABHOCTH NMPUBOJANTCS B

"PykoBOACTBE M0JIb30BaTENSA"

60 | CAN COMMUNICATION

CAN-KOMMyYHHKaIUs HapyLIeHa

[TOTAL ERROR]

61 |CAN COMMUNICATION Uucno 06bexToB CAN-KOMMYHHUKAIIMHA HE COOTBETCTBYET
[NODE ERROR] ycTaHOBKe B napameTtpe [53].

62 |SHORT CIRCUIT SAFETY Peructpatiyist KOpoTKOro 3aMbIKaHUs OT alapaTHOMN yCTaBKU
DEVICE (CMA131)

63 | WIREFAULT OFF RELAY

Peructparust oO6psiBa 1enu KaTyIIKH MEHAMAaJIHLHOTO
pacuenurens

64 | WIREFAULT BREAKER

Perucrtparus oopeia nenu BraroueHus ABIT

ON/PLUGH paccoeMHEHHOT0 COCTOSIHUS pasbema H

65 | WRONG ROTATING FIELD Peructparust HempaBHIIEHOM MTOCTIEAOBATENBHOCTH (a3
SEQUENCE (U1->U2->U3)

66 |CAN-COMMUNICATION [Tnoxas nepenava nanHbIx yepe3 CAN-mmHy
[bad data flow]

67 | M. BREAKER TRIPPED see CamomnpownsBonsHOe oTkimoueHue ABI cm. mapamerp [517]
PARAM. [517]

68 |LOAD1 REQUEST

3anpoc Ha BKITIOYCHHE MOIITHOTO MOTpeduTens 1 depe3 ouH u3
(hYHKIIMOHATBHBIX BXOJIOB, HOMEp KOTOPOTO 3aJ[aH B MapaMeTpe
[88].

69 |LOADI1 RELEASE

Pa3perrenre BKIIFOUCHISI MOIITHOTO TIOTpeduTens 1 mo 3ampocy
[68]

70 |LOAD2 REQUEST

3anpoc Ha BKIIOYCHHE MOIITHOTO MTOTPEOUTENS 2 Yepe3 OJUH U3
(hYHKIIMOHATBHBIX BXOJIOB, HOMEp KOTOPOTO 3aJ[aH B MapaMeTpe
[90].

71 |LOAD2 RELEASE

PaspemeHI/Ie BKJIHOYCHHA MOIITHOT'O HOTpe6HTCHH 2 o 3arpocy
[70]

72 |STARTING

IIponiecc mycka I

73 |STOPPING

[Iponecc octanoBku I

74

B HACTOAIICC BPCM HC UCTIOJIb3YyCTCA

MAINS PROTECTION/CETEBAS 3AIIUTA

75 |RAPID PHASE JUMP

Peructparus Beroera BeKTopa HampsKeHHUS

76 |OVER FREQUENCY

PCFI/ICTp alnus MPCBLINICHNA YaCTOThBI

77 | UNDER FREQUENCY

Perucrtparus mpoBajia 4aCTOTHI

78 |OVER VOLTAGE

Perucrtparus nepeHanpspkeHus

79 |UNDER VOLTAGE

PCFI/ICTp alus MpoBaJia HAIPSAXKCHU S

DIESEL ALARMS/CUT'HAJIN3AIINSA

O HEUCITPABHOCTHU JM3EJIA

80 |NO-RPM-SIGNAL

Her curnana gactots Bpamenus /" mpu paboTaromieM arperare

81 |STARTFAILURE

HewucnpaBHocTh mycka

82 |STOPFAILURE

HCI/ICHpaBHOCTB OCTaHOBKH

83

IToka He ucnons3yercs

R u}
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84 |STARTING [Iponecc mycka JII', paboTaromiero B TOi e JOKAJIbHON CETH
85 |STOPPING [Iponecc ocranoBku [II', paboTaromiero B ToO# ke JIOKaIbHON
ceTu
86 |NO STARTRELEASE Her pa3pemenus mycka I gepe3 Bxox E19, CMA 135
(CMA135E19)

87 Iloxa He ncnonp3yercs

88 |DIESEL - ALARMI1 Perucrpanus curnana HercnpaBHoCTH 1, cMm mapametp [533]

89 - ALARM2 Perucrparyst curaana HeMCIIPaBHOCTH 2, cM mapamerp [537]

90 - ALARM3 Free Perucrparys curaana HeMCIIpaBHOCTH 3, cM mapametp [541]

91 - ALARM4 programmable Perucrparus curnana HercrpaBHOCTH 4, cM napametp [545]

92 - ALARMS text Perucrparys curaana HeMCIIPaBHOCTH S5, cM mapametp [549]

93 - ALARMG6 (Diesel alarm 1-12) | Peructparmus curnana HerctipaBHOCTH 6, cM mapametp [553]

94 - ALARM7 Perucrparys curnana HencrpaBHOCTH 7, cM napametp [557]

95 - ALARMS Perucrparys curnana HercrpaBHOCTH 8, cM napametp [561]

96 | WIRE FAULT INPUT Perucrparus curaana HeucrpaBHOCTH 9, cM mapametp [565]

97 | WIRE FAULT OUTPUT Perucrpanms curnana HencnpasHocTy 10,cM mapametp [568]

98 | OVERSPEED Perucrparnus curnana HencnpasHocTH 11,cM mapametp [571]

99 |TACHO FAILURE Perucrparnms curnana HerictipaBHocTH 12,cM mapametp [574]

GENERATOR LIMITS/IIPEIEJIbHBIE 3HAUYEHUS IAPAMETPOB 'EHEPATOPA

100 | SHORT CIRCUIT L:[]% T: ms Perucrparnus K3

102 |SHORT CIRCUIT&REV. L:[ |% T: ms Peructpanust K3 ¢ o6parHoii gazoit Toka

104 | PREL.SHRT CIRCUIT L:[]% T: ms Peructpanus K3 (npeasapur.ycraBka)

106 |OVERCURRENT 1.ST. L:[]% T: s Perucrpanuu TokoBoi neperpysku 1 cr.

108 | OVERCURRENT 2.ST. L:[]%T: s Perucrparyu TokoBoit ieperpysku 2 CT.

110 |OVERCURRENT 3.ST. L:[]% T: s Perucrpariu TokoBo# nieperpys3ku 3 CT.

112 |N.C.CURRENT 1.ST. L:J]%T: s [Topor oTKII. BTOPOCTENECH.MOTPEOUT. 1CT.

114 | N.C.CURRENT 2.ST. L:[]%T: s [Topor oTKIJI.BTOpOCTEIIEH.IOTPEOUT. 2CT.

116 |N.C.CURRENT 3.ST. L:[]%T: s [Topor oTKJI.BTOpOCTEIICH. TIOTPEOUT. 3CT.

118 |REV. ACTIV POWER L:[]|%T: s Perucrparyst o6paTHON MOITHOCTH

120 |HIGH ACTIV POWER L:[]%T: s Peructparys neperpy3ku o MOITHOCTH

122 |OVERVOLTAGE 1.ST. L:[]%T: s [IpeBbliieHNEe HanpsKeHUsT 1 CT.

124 |OVERVOLTAGE 2.ST. L:[]% T: s [IpeBbIlieHNE HAIPSKEHUS ~ 2CT.

126 |UNDERVOLTAGE 1.ST.L:[]|% T: s IToHm>XeHHOE HANIPSKEHNE 1 cr.

128 |UNDERVOLTAGE 2.ST. L:[|[% T: s [TonuxeHHOE HANPSKCHUE 2 CT.

130 |OVERFREQEN. 1.ST. L:[]%T: s IToBbillieHHast YacToTa 1 cr.

132 |OVERFREQEN.2.ST. L:[]%T: s [ToBrilIeHHAs YacTOTa 2 CT.

134 | UNDERFREQEN. 1.ST. L:[]% T: s IToHmxeHHas yacTtoTa 1cr.

136 | UNDERFREQEN. 2.ST. L:[1%T: s [ToHmkeHHas yacToTra 2 cT.

138 | ASYMMET.CURRENT L:[]%T: s Perucrparius aciMMETPUUHOCTH TOKA

140 | ASYMMET.VOLTAGE L:[]%T: s Perucrparys acuMMeTprd. HapsHKEHUS

142 | DIFF.PROTEC.MB OP L:[]% T: ms CpabarsiBarue qudhepeHInatbHON 3aIUTH IPH
pazomkHyTOM ABI'

144 |DIFF.PROTEC.MB CL L:[]% T: ms CpabarsiBarue qudhepeHnnatbHON 3aUTH IPH
3aMKHyTOM ABT'

146 | EARTH FAULTMBOP L:[]|%T: s Perucrpanus 3aMbpIkaHys Ha KOPIYC IIPU
pazomkHyTOoM ABI

148 | EARTH FAULTMBCL L:[|%T: s Perucrparus 3amplkaHus Ha KOpPIyC IpU 3aMKHYTOM
ABT’

150 Iloxa He ncnonp3yeTcs

484 | DIESEL CONTROL | VYnpasnstomas nporpamMMa JII' BkitodeHa, cM. napam.[484]

SPEED LIMITS/IPEJAEJIBHBIE 3SHAYEHUA CKOPOCTH

492 | IGNITION SPEED | Hocrturnyra gactota Bpamenus 3axuranus I, map. [492]

Ak HR ED
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493 | RUNNING UP SPEED JlocTurayra nogHOMHHAJIbHAs yacToTa Bpamenus I, map. [493]
494 | NOMINAL SPEED JlocTurHyTO HOMHUHANBHOE 3HaUYeHUE YacTOThl Bpamenus JI', map.[494]
495 |OVER SPEED [IpeBsilieHne gomycTUMOro npeaena yactotel Bpamenus I map. [495]
START PHASE/ITPOLHECC ITYCKA

498 |PREGLOW TIME JleficTBUE IpeIBapUTEIBHOrO HaKaja

500 |START TIME [Iponecc mycka

502 |BREAK TIME [Tay3a Mexay NONBITKaMHM ITycKa

503 | RUNNING UP TIME JleficTBUE BPEMEHHOTO UHTEPBAJIa MEXKy YAaCTOTON BpAILLCHHUS

3akuranus " 1 nogHOMHHANBHOM YacTOTOU

504 |READY TO TAKE LOAD | JleiicTBue BpeMeH. HHTepBaia "['0TOB K pueMy Harpys3ku'

505 |SYNCHRONIZING [Iponecc cuHXpoOHU3AIMH

506 | ALARM RELEASE OtmMeHa OJTOKUPOBKHU PyHKIMH 3amuThl JII

507 |PRE_LUB (MANUAL) Hukn npeaBapuTenbHON cMa3Ku. [[1s aBTOMaTHUEeCKOro U PyYHOTO
pexuma.

508 | MONITOR START Curnan mycka ot cucteMbl MOHUTOpHHTA Yepe3 CAN-uHy

(B aBTOMAT. MM pydyHOM pexume). Curnan [508] akruBeH 2 cek.

509 |PRE_LUB_ON (AUTO) ukn npeaBapuTeabHON (LIUKINYECKOM) cMa3Ku. Jist
AaBTOMATHYECKOTO PEKUMA.

510 | MONITOR STOP Curaan oCTaHOBKH OT cHCTeMbl MOHUTOpUHTA Yepe3 CAN-munHy (B
aBTOMAT. WM py4HOM pexkume) Curnai [510] akTHBeH 2 CeKyHIbI.

STOP PHASE/NTPOINECC OCTAHOBKH

511 |ALARM2 DELAY JlelicTBHE 3a1epKKH CUTHAJIOB HEMCIIPABHOCTHU C IPUOPUTETOM 2

512 | COOLING DOWN Bpewmennoit uarepsan "Oxnaxaenue [I° 6e3 Harpy3ku"

513 | RUNNING DOWN Bpemennoit untepBan octaHoBKU JII' OT HOMUH. CKOPOCTH 110
CKOPOCTH 3KHTaHus (CM. THarpaMmy OCTaHOBKH)

514 |STOP DELAY FIXED Bpewmennoii uarepsan ynepxxanuss CTOIl-mMarauta ¢ oTc4eToM OT
MOMEHTAa JOCTHXEHHUSI CKOPOCTH 3aKUTaHHS

515 |START BLOCKING Bxuttouenue 010KMpOBKY mmycKa (A5 ra301u3esnei)

BLACKOUT / STAND BY - PEXKUMbI BJIDKAYTA U TOTOBHOCTH

518 | Blackout Start Curnan mycka mo 6mkayTy. CHUMaeTcs Ipy pa3MBbIKaHAH TeTH Ha
BxoJie E16 (Blackout Start)

519 |Stand By Perucrpanus coctosinus JII' B peskxriMe TOTOBHOCTH

520 |Net Stand By Perucrpanus muaumansHo oxHoro ' B onpeneneHHoi cetu
(NET 1-4) B pesxriMe TOTOBHOCTH

521 |Blackout Peructparus cocrosinus BJIDKAYT

Other Limits Values/IIPOYUE INPEJEJbHBIE 3SHAYEHHUSA

523 | speed limit Perucrpanus curnana npeBbllIeHUs] YacTOThI BpameHus " yctaBku o
napamerpy [523]

524 |voltage limit Perucrpanus curnana npeBbIIEHUs HAIPSHKEHNS TEHEPaTOpa yCTaBKU
110 mapameTpy [524]

525 | power limit Perucrpanus curaana npeBbIIIEHUST MOIIIHOCTH T€HEPATOPA YCTABKH 10
napamerpy [525]

526 |current limit Peructpanust curnana npeBbIIEHUS TOKa TeHEPaTopa YCTaBKH MO
mmapametpy [526]

527 |tot.power limit Peructpanysi curHaia MpeBBIICHUS] MOIIHOCTH BCEX PabOTaIOINX
arperaToB YCTaBKH 10 mapameTpy [527]

528 |CAP_LIMIT Peructparnus curaana npeBbimeHus K03(pQunrenTa MOITHOCTH
€MKOCTHOH YCTaBKH N0 napameTpy [528]

529 |IND_LIMIT Peructpanus curnana npesblieHus K03 GUIHEHTa MOITHOCTH
WHIYKTUBHOHM YCTaBKH 1O mapameTpy [529]

530 |reverse power limit Perucrparus curaana npeBbIIIeHUs] 00paTHOW MOIIHOCTH

yCTaBKH 1o napametpy [530]
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DIESEL ALARME/CUTI'HAJIBI HEUCIIPABHOCTH JU3EJISA

533 |ALARM 1 Wsent [533] popmupyercs, eciiu BO3HUKAET curHAN “alarm 17 Ha
JKpaHe CUTHAJIOB HEMCIIPABHOCTEH

537 | ALARM 2 Usenr [537] hbopmupyercsi, eciii BOSHUKAET CUTHAI “alarm 2” Ha
9KpaHe CUTHAJIOB HEHCIPABHOCTEH

541 |ALARM 3 Usenr [541] hopmupyercs, eciiv BOSHUKAET cUTHaI “alarm 3” Ha
JKpaHe CUTHAJIOB HEHCIIPABHOCTEH

545 | ALARM 4 Usenr [545] hbopmupyercsi, eciii BO3HUKAET cUTHAI “alarm 4” Ha
9KpaHe CUTHAJIOB HEHCIPABHOCTEH

549 |ALARM S Usent [549] dpopmupyercs, eciiu BO3HUKAET CUTHAN “‘alarm 57 Ha
JKpaHe CUTHAJIOB HEHCIIPABHOCTEH

553 |ALARM 6 Usenr [553] hbopmupyercs, eciii BOSHUKAET CUTHAI “alarm 6 Ha
9KpaHe CUTHAJIOB HEHCIPABHOCTEH

557 |ALARM 7 Usent [557] popmupyetcs, eciii BO3HUKAET CUTHAN “‘alarm 77 Ha
JKpaHe CUTHAJIOB HEMCIIPABHOCTEH

561 |ALARM 8 Usenr [561] hbopmupyercsi, eciii BOSHUKAET CUTHAI “alarm 8” Ha
9KpaHe CUTHAJIOB HEHCIPABHOCTEH

565 |ALARM9 UBeHT [565] popmupyercs, eciiu BO3HUKAET cUTHAN “alarm 9” Ha
JKpaHe CUTHAJIOB HEHCIIPABHOCTEH

568 | ALARM 10 Usenr [568] hopmupyercs, eciim Bo3HUKaeT curHan “alarm 10” Ha
JKpaHe CUTHAJIOB HEMCIIPABHOCTEH

571 |ALARM 11 Usenr [571] hopmupyercs, eciu Bo3HUKaeT curHan “alarm 117 na
9KpaHe CUTHAJIOB HEHCIPABHOCTEH

574 | ALARM 12 Usenr [574] dopmupyercs, eciiv BO3HUKaET curHaN “alarm 12” Ha

JKpaHEe CUTHAJIOB HEMCIPABHOCTEH

585 | CAP_SPECIAL Curnan BpeMeHHOM 3aJiepKku (cM.mapameTtp [585]) oTcunuThIBaeMBIii ¢
MOMEHTa PETUCTPAIMN HBEHTYaJIbHOTO curHana [528] . JlelicTByer
TOJIBKO B CIIy4ae, €Clii BXOoJ,,reverse power off" akTuBUpoBaH

586 |IND_SPECIAL Curnan BpeMeHHOM 3aiepKku (cM.mapameTp [586]) OTCUuTHIBaEMBIiA €
MOMEHTA PETUCTPAINH HBEHTYaILHOTO CUTHANA [529] . JleicTByeT
TOJIBKO B CJIy4ae, €CIIi BXOJ ,,reverse power off" akTMBUpoBaH

DIESEL GROUP ALARM3/TPYIHIIOBBIE CUT'HAJIBI HEMCITPABHOCTH JAU3EJISA

600 |- DIESEL PRIO.1-4 Perucrpanyst curaagoB HEUCIIPABH. C IPUOPUTETOM 1-4

601 |- DIESEL PRIO.1 Perucrpanus curaasoB HEMCIPABHOCTU C IPHOPUTETOM |

602 |- DIESEL PRIO.2 Perucrparys curaaioB HEHCIIPABHOCTH C TPUOPUTETOM 2

603 |- DIESEL PRIO.3 Perucrparyst curaagoB HEUCIIPABHOCTH ¢ IPHOPUTETOM 3

604 |- DIESEL PRIO4 Perucrparysi curHasioB HEUCITPABHOCTH C TIPHOPUTETOM 4
SEVERAL EVENTS/ITPOYUE UBEHTbI

605 | A19 M.BREAKER ON ®dopmupyercs npu akTuBHOM Bbixoae A19 CMA135

606 | A20 M.BREAKER OFF ®dopmupyercs npu akTuBHOM Bbixoge A20 CMA135

607 | Modbus Event Curnan [607] MokeT OBITH aKTUBHPOBaH 4epe3 npotokosn Modbus

608 |Blackout & NO BREAKER | Curnan [608] ¢popmupyertcs B cinyuae Blackout u mpu ycrmoBuu, 4to HE
OJINH TEeHEPATOPHBIN BBHIKJIIOUATEb HE BKIIIOUEH B OJTHOU U TOM %Ke
JIOKaJIbHOM CETH, a TAKXKE OTCYTCTBYET HEUCTIPABHOCTD B
KOMMYHHUKAIIMOHHON CeTH

KEY EVENTS/KJIIOYEBBIE UBEHTbI

609 |IMMED-STOP-KEY [Mocne Haxxatus kHonku “SHIFT 17 + “STOP”, uent [609]
YCTaHaBIIMBAETCs Ha 2 CEK.
610 |START KEY [Tocne Haxxatus kHonku "START", uBent [610] ycranaBimBaercs Ha 2
CeK.
611 |STOP KEY [Tocne naxxarus kHonku "STOP"  wuBent [611] ycranaBnuBaeTcs Ha
2 CeK.
Ak HR ED
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612 | MANUAL KEY [Tocne naxxatus kHonku "MAN"  uBeHt [612] ycTaHaBnuBaeTcs Ha 2

613 |AUTO KEY l(if::cne HaxaTtus kHonku "AUTOM" ueHT [613] ycTaHaBnuBaeTcs Ha

614 | ACKNOWLEDGE KEY 2H(C)Z§e Haxkatusg KHONKK "ACKNOWL" uBent [614] ycranaBiuBaercs

615 |IGNITION DELAY ;12};3?6-15] dhopmupyetcs uepe3 30 cek. mocie TOCTHKEHUS CKOPOCTH
Bpaienus JII' npenena CKOpOCTH 3aKUTaHUSA
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AVR SUPERVISION/KOHTPOJIb 3A PEI'YJIATOPOM HAIIPAXKEHUSA

620 AVR_SUPERVISION Synpol D o6ecrnieunBaer KOHTPOJIb 3a PETYIMPOBAHUEM HAIIPSIKEHUS.
HBenrt [620] hopmupyeTcs B ciydae HapymeHUs padOThl PETYIIATOpa HAIPSHKEHUS.
Hwxe mpuBOInTCS TOTHYIECKast cXeMa, TOsSCHSIoNas yCIoBus GopMUpOBaHUs nBeHTa [620].

Hanpsxenue renepatopa 6odblie
YCTaBKH 2.CTYIEHH MOBBIII. HATp.

(Mapamerp [124]) &

Usenr [528]
EMKOCTHas! COCTaBIIAIONIAs MCHBIIIE]
ycraHoBneHHo# B Ilapamerpe [528] I

Usenr [620]

3ajepxka 5 cek.

Hanpsokenne renepaTopa MeHbIIIE
YCTaBKH 2.CTYIICHH MOHMK. HAIIp.
(IMapamerp [128])

Usenr [529]
WHIyKTHBHAS COCTABIIAIONIAs OOIBIIIE]
ycraHoBieHHo# B Ilapamerpe [529]

621 |SYSTEM FAILURE Usenr [621] hbopmupyercs, eciii BOSHUKAET CUCTEMHBIN CUTHA
HeuctpaBHOCTH (curHais! Ne 60-65). Cmotpute PykoBocTBo
nosnb3oBatens crp. 30.

622 |SHORTCIR/DIFF_FAULT |Ugenrt [622] popMupyeTcs, €cii BO3HUKAET JINOO CUTHAT O KOPOTKOM
3ambikaHuy (curHansl Ne 100, 102, 62), mnbo curHai o
mudepennmansroit 3ammuTe (curHansl Ne 142, 144). Cmotpute
PykoBoacTBO nmosie3oBatens ctTp. 33.

623 | GENERATOR ALARM Usent [623] popmupyercs, €cliu BO3HHKACT KAKOW-IN0O U3 CUTHAJIOB O
HeHcCIpaBHOCTH reHepaTtopa (curaainsl Ne 104-154 kpome CUTHAIIOB O
KOPOTKOM 3aMbIkaHuu U nuddepernmansHol 3ammre). CMoTpute
PykoBoacTBo nmosi3oBatens cTp. 32.

624 | DIESEL ALARM Usenr [624] hbopmupyercs, eclii BO3HUKAET KAKOH-THOO CUTHAI O
HencrnpaBHOCTH au3ens (curHaibl Ne 86-99). Cmorpute PykoBoacTBo
nosb3oBaTens cTp. 31.

625 | OVERCURRENT & Uent[526] I>
VOLTAGE RESTRAIN CBeEPXTOK &

Bpewms 3anepixku UBeHT
|~ | Tlapamerp [610]

Usent[524] U> r£nsi
Hzg}eIIT{anpﬂxceHne ‘ < !
U<
626 | PRIORITY [0] Usenr [626] hopmupyercs, eciim npuoputet auzens - {0}
627 | All1 M.B. OFF Usenr [627] popmupyercs npu aktuBHOM Bbixozne All CMA132
628 | WRONG ROTATING Weent [628] dopmupyertcst B cirydae HEITPaBUILHOM
FIELD nocneoBatenbHOCTH (a3 (Bpamenus noius) (U1-U2-U3).
660- | EVENT [60-160] Usentsl [60-160] moBTOpsitoTcs B uBeHTax [660-760]. BeHTHI [660-
760 | DOUPLING 760] dbopMupyIOTCS MOCTOIBKY, MOCKOIBKY OHU

TNMEPCYCTAHABIIMBAIOTCA U NONTYCKAKOTCS IOJIB30BATCIICM.
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2. HACTPOHKA AIIITAPATHOH YACTH

Hapsiy ¢ IporpaMMHBIMHE ycTaHOBKaMH B Synpol® D T0/mKHBI GbITh IPOM3BEACHBI YCTAHOBKH
HEKOTOPBIX (YHKIMH B anmnapaTtHoi yacTH. Ciofa OTHOCATCSA: KOHTPOJIb OOpBIBA MPOBOJIOB,
MOJICTPOIKA aHAJIOTOBOI'O BX0J1a U3MEPEHUS 4acTOThI BpamieHus I, a Takke He3aBucumas
3alliTa OT KOPOTKOTO 3aMbIKAHMUSI.

Ha pucynxkax 2.1.1. — 2.1.3., ucrunnoe nonoxenue DIP - nepekitouareneil 101KHO ObITH
OTMEYEHO 3HaKOM «X» B KBaJparax.

2.1 YIIPABJIEHUE JIU3EJTEM

Jns peanuzarnuu ynpasienus HeoOxoaumo noakaounth TIT CMA 135 (Diesel Control). Ha
stoM TII Haxonutcst 3 DIP-BhIKIIIOUATENS, KOTOPBIE YCTAHABIMBAIOTCS CIEAYIOIIMM 00pa3oM.

2.1.1 KOHTPOJIb ObPbIBA IIPOBO/AOB JIEBJIOKHPOBKA CHI'HAJIOB
HEUCIIPABHOCTH

B mnonoxenun "Blocked" cHuMaeTcs KOHTpOdb OOpbIBA MPOBOJOB B IEMSAX KaHAJIOB
HeucrpaBHOcTel. B momoskennn "Active" BKIIOYaeTCS KOHTPOJIb OOPBIBA MPOBOOB, TIPH 3TOM
KaX/IbIif U3 BOCBMU KaHAJIOB HEUCIPABHOCTU MOXET OBITh OT/EIBHO pa30JIOKUPOBaAH.

blocked active

_Iuji
_ I
_IEis
HE N
Ll °
O °
mO|
mO°

S3

Puc. 2.1.1 DIP-svikniouamens S3
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2.1.2 INEPEKJTIOYEHHE CUT'HAJIOB PICK - UP

[TepekitoueHre 4YyBCTBUTEIBLHOCTH TpHEMa WUMITYJIbCHBIX curHanoB Pick-Up. B monoxenun
"MAG" ycraHaBiMBaeTCAd BBICOKAas UYBCTBUTEIBHOCTb, pAcCUMTaHHAs Ha IACCUBHBIN
MarHUTHBI TPUEMHHK HUMMOyJdbcHOro naatuuka. I[lonoxkenme "ACT" mnpemycMoTpeHo miist
aKTUBHOT'O MHHUIMATOpa uMIyiabcoB. O6a kanama Pick-Up moryr ObITh YCTaHOBJIEHBI Ha
TPEOYEMBII pEKUM.

ACT MAG

[ Im
[ Im

Pick- Up

Puc.2.1.2 DIP-Buviknouamens S2

2.1.3 JTEBJIOKHPOBKA KOHTPOJIAI ObPbIBA ITPOBO/IOB

[lenu cHIIOBBIX BBIXO/0OB ITyCKa, OCTAHOBKU, aBAPUIHON OCTAaHOBKHU U MPEIBAPUTEIHLHOTO HaKaja
(xmemmbl 3,4,5,6 va CMA 135) xonTponupyrorcss Ha o0OpbiB. KoHTposs 00pbiBa 1emeit
aBapuiHON OCTaHOBKHM (KJIeMMa 5) M TpeaBapuUTEIbHOrO Hakajga (KieMMma 6) MOXKEeT OBITh
BKJIIOYEH WM BBIKJIIOYEH. YCTAaHOBKA BBIKJIIOYATEN B TOJOXKEHHE 5 HiIM 6 O3Ha4yaer
pa30iIoKkupoBaHUe KOHTPOJISI OOpbIBa B COOTBETCTBYIOIEH 1enu. CienyeT MOMHUTh, YTO LIEMU
KOHTpOJIS OOphIBa MPOBOJOB OOBENMHSIOT IO JBa KaHajla: Lenb mycka (k1. 3) — memb
aBapuUHHON OCTAHOBKH (KJI. 5) M 1IeTIh OCTAHOBKH (KJI. 4) — LIeTIh IPEABAPHUTEIBHOTO Hakaja (KII.
6), Mo3TOMY IIpH cpadaThIBAHUM CUTHAIAa OOpHIBA MMPOBOJOB CJEIyeT KOHTPOJIUPOBATH KAXKIYIO
L[eNb apbl MPOBOJIOB.

Terminal Blocked

[ In

Puc. 2.1.3 DIP -Buixnouamens S1

Buumanue:
Pesucrop, ycranaBnuBaeMblil Ha npucoeauHsemsbie K kiemmam CMA135 3,4,5,6

KJIamaHa Wiy pejie 1oJpKeH ObITh He Oosee 500Q.
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2.1.4 AJJAIITAIIAA AHAJIOTOBOT O BXO/IA H3MEPEHHSA
YACTOTHI BPAIJEHHA JIT

Bxox st ananoroBoit 00pabOTKH CHTHAJA, MTPOMOPIIMOHAIBHOTO YacToTe Bpamenus ' Moxer
ObITh HacTpoeH Ha TII. BxomHoe HampspKeHHE MOXKET KOPPEKTHUPOBATHCS C MOMOIIBI0 To100pa
pes3ucropa, ycranaBiauaemoro Ha kiemmbl 7 1 8 TIT CMA 135.

IHopsinok IelcTBUIL:

[Ipesxxne Bcero JMJOMKHO OBITh YCTAaHOBJIEHO HAIpPsDKEHHE TaxoreHepaTtopa, KOTOpoe
dopmupyeTcst TpHU YCTOHYMBOM MPEBBILIEHHMH 4YHciaa 000poToB. Tak Kak MaKCHMaJbHO
JIOTIYCTUMOE HANpsOKEHHE Ha BXOJ1e aHaoroBo-1iudposoro (A/D) nmpeoOpaszoBartesnisi COCTaBIISET
4.3B, HanpshKeHHUE TaXOTeHepaTopa J0JKHO OBITh CHIKEHO. CONMPOTHBIICHHE MTOCIIEA0BATENEHO
BKIIOYeHHOro Bxoay A/D -mpeoOpasoBarens pesuctopa coctaBisier 4.7kOm mpu 10B Ha
nenutene. OTcroaa noiaydaeM GopMyiy A pacueTa JOMOJHUTEILHOTO COTPOTHBIICHUS:

Umax-4.3B

1.2MA
ITpumep:

VYcraHoBIEHHOE MaKCUMAIIbHOE HaIpsikeHue TaxoreHeparopa: S0B

50B - 4,3B
R:= =38,08kOm
1,2mA

IIpakTU4eCcKHU OpUMED:

Hcrnonb3yemblii TaxoreHepaTop : 15B/100006/Mun
HomunanpHas yacToTa BpaieHus : 1500 06/mMun

[Ipenen MOBBIII. 4acTOT. BpAIIICH. : 1.25*1500=1875 o6/mun
Br1OpanHbIid 1UAI030H YacT. Bpall. : 0 - 2000 06/MuH

PacueTHO€ 3HaUeHNE HaITPsSXKCHUA

TaxoreHeparopa . 15B - 2000 06/MuH
1000 06/MuH

1. OTHOCUTENBHOE 3HAaUEHHE MaKCUMaIbHOU YyacToThl BpameHus I npu 30B taxoreneparopa:

IIpu nporpammupoBaHuu, B KadecTBe mapamerpa [493] BBOAWUTCS HOMUHAJIBHOE 3HAYCHHE
yactoTsl Bpamierus JII" - 1500 06/mMun. B mo3unmu [485] ycranaBnmuBaercs ON=1 - aHaIOTrOBBIN
croco6
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M3MEpEHMS 4acTOThl BpamleHus. B no3unum [486] ycraHaBimBaeTcss MakCMMaJbHOE 3HAUYEHUE
4acTOTHI BpalieHus B %:

2000 06/MuH

1500 o6/mmn - 100%=133%

2) HomomuutensHoe comnpotuBiecHue Ha SYNPOL D paccuurteiBaeTcs st MakCHMallbHON
4acTOTHI BpallleHUs1, COOTBETCTBYIOLIEHN HanpskeHuto 30B:

30B-4.3
R=—  =214xOm.

1.2mMA

A" 3amyckaeTcsi U BBIBOJUTCS HAa HOMHUHAJIBHYIO YacTOTy BpamieHus. Temnepb CUMTHIBAIOTCA
nokasasust Ha SYNPOL®D u IT (Hampumep 1o YacTtoTe ceTH). [JJomycTuMm, 4acTora BpamieHus
na JII cocrasuser 1510 o6/mun, a SYNPOL®D nokasbiaer 1475 o6/mun. Ilokasanust Ha
SYNPOL®D Heo6xomumMo OTKOPPEKTUPOBATH:

1510

1475
CHoBa BO3BpamjaeMcsi K IpOorpaMMHUpPOBAaHUIO M B mo3uliuu [486] ycTaHABIMBAEM BEIUYUHY
136%. Tem cambIM MakCUMaJIbHOE 3HaYEHHE YaCTOThI BPAIllEHUsI OTKOPPEKTUPOBAHO.

133 % = 136 %.

Ecmu IIpru 3TOM K€ IOKa3aHWH 4YaCTOThI BpallICHUA Ha I[F Ha AUCILICEC BBIBCACHA BCJIMYHMHA,
Harpumep, 1580 1/min, KOppeKTHpPOBKa MPOU3BOAMUTCS TaK)KE B COOTBETCTBUM C OIMHCAHHBIM
BBIIIC:

1510
1580

* 133% = 127 %.

B noszuummn [486] ycranaBaumBaeM BenuuuHy 127%. Ilpm ucCnosip30BaHMM OJHO- WU
Tpex(}a3HBIX TaXOreHePaTOPOB MEPEMEHHOTO TOKAa M3MEPUTEIbHBIM CHTHAT BKIIOUYACTCS depes
BBIIPSAMUTEIBHBIA MOCTHK CO Cria)KuBaromuM KoHjaeHcatopoMm 10Mk® Ha kimemmbl 8 u 9.
MOXHO HCMONB30BaTh MPUOOP AJS aJanTalid U3MEPHUTEIHFHOTO CHTHAIA YacTOThI BpAIlCHUS
CMA 141, B KOTOpOM NpeaycMOTpeHa TMepeKiouaeMas Ienovka OaJIaCTHBIX CONMPOTHUBICHUHN
JUTSL QIalITalli{ aHAJIOTOBBIX CUTHAJIOB U TaIbBAaHMYECKAs pa3Bsi3Ka JJII HMITYJIbCHBIX CHTHAJIOB.
[Tpu ucnonp3zoBanuu ummnyiabcHoro natuuka (Pick-Up) BBOAMTCS TOJNBKO YHUCIIO MMITYJIBCOB Ha
000pOT U, COOTBETCTBEHHO, MOATBEpKaaeTcs padora ¢ Pick-Up-garunkom. On = 1.

J151 o11eHKH 4ncia 000pOTOB B IKCIUTyaTallud OOBIYHO CITY>KUT YacTOTa.

2.14.1. IOCTHPOBKA HOPMHPOBAHHOI'O CHI'HA/IA 4-20 MA,
IIPOIIOPIIHOHA/IBHOI' O CKOPOCTH BPAILIIEHUA ]I

AHaJIOroBBIM CHUTHaJ, INPONOPLUOHAIBHBIN ckopocTu JII' Ha BXOJEe B TEPMHUHAIBHYIO IUIATy
CMA135 MokeT OBITh yCTAaHOBJEH KaK HOPMHUPOBAHHBIN TOKOBBIM curHan 4-20mA. C sroit
1enbio mapametp [485] momxkeH ObITH yCTaHOBIEH Ha "2", a Ha KiIeMMBbl 7 U 9 JOMKEH OBITh
IIPUCOEIMHEH PE3UCTOP
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BennunHOM 2210M. TOKOBEII cUrHAN IPUCOSANHSETCS HA KiieMMBbI 7 (+) 1 9 (-).
Kamu6GpoBka MakCMMaJIbHOTO TOKOBOT'O aHAJIOTOBOTO CHUTHAJA, MPOTOPIMOHATBLHOTO CKOPOCTH
AL, npousBoautcs B mapamerpe [486].

Parameterf86= max.speed __range q L20mA
nominal_speed 16mA
IIpumep:
Homunanwsnas gactora BpamieHuss = 150006/MuH. ®»  mapamerp [493] = 1500

MakcuManbHbBIN CUTHAII,
nponopimoHanbHbI ckopocTu JII' = 190006/MuH. pu 20MA ®»  mapamerp [486] = 153

2.2 3AIIIHTA I'EHEPATOPA

2.2.1 YCTAHOBKA HE3ABHCHMOMH 3ALIHTHI OT KOPOTKOI'O
3AMBIKAHUA

Ilpu BbIXOZE H3 cTposd mnpuOOpa WIM IPU HMCUE3HOBEHUH €ro MNHUTAaHUS MPOJOJIKAET
(GyHKIMOHMPOBATH He3aBHCUMas 3ammuTa 1o K3.

Tekcrt Ha quctiee (mpu padoTaromeM npudope):
200 SHORT-CIRCUIT SAFETY DEVICE -

VYcTaHOBKa MapaMeTpOB JIOCTUIaeTCsl HE3aBUCUMO OT MuKpokoHTposuiepa Ha TII CMA 131 ¢
noMouipo AByX DIP-BhIKITIOUaTENei.

Bri6op ycTaBku cpabaTtsiBanus 1o Toky K3 npousBoauTces Ha BBIKIIOUaTeNe, 0003HaU€HHOM

x2 ... x5 IN/Ki, nomyckaeTcsi BKIIOYAaTh Ha OMPEACICHHOE YUCIIO TOJIBKO OJTMH BBIKIIIOYATEITb.

[Topor cpabaTeiBaHUSI HWCYUCISIETCS TPHU OSTOM KaK MPOU3BEACHHE TEPBHYHOIO TOKa
TpancopMmaTopa TOKa W BHIOpAaHHOW KpaTHOCTH. Bpems 3ajepKKW ycTaHABIMBACTCS Ha
Boikitouarene TIME DELAY. VYcraBka mo 3aaepKKe HCUHUCISAETCS M3 CYMMBI YHCEIN, TOJ
KOTOpBIMI/I MI/IKpO BBIKJIFOUATCIIN BKJIFOUCHBI.

[Ipumep:
Ecnu BeIKITIOUATEh BKIIFOYEH Ha X3 M MEPBUYHBINA TOK TpaHchopmaTopa Toka coctaBisieT S00A,

TO He3zaBUcUMas 3amuTa o K3 cpadoraer npu noctmxenun Toka 2400A.

Jis  ycTaHOBKM  BpeMEHHOW  3aaepkku, Hampumep, 0.9c HeoOXoaumMo  BKIIOYHTH
MUKpoBbIKITtouatenu B mozunusax 0.3 , 0.6 na coopke TIME DELAY.

YcraBka HezaBuCcUMOH 3amuThl o0 K3 10mKHA OBITH HECKOJBKO BBINIE 3HAYCHUS MTAPaMETPOB,
ycranaBiuBaeMbix B mo3urusax [100], [102] u [104]. Ilpu cpabaThiBaHMM 3TOW 3alIUTHI HA
nucIuiee nossisieTcs coodmenne 200.

YcranoBka Ha CMA 131:

R [u]
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Time Delay IN / Ki
2,4 1,2 0,6 0,3 x 2 x3 x 4 x5
Zeit: Limit:
Bpewms IIpenenbHOE 3HaUEHME

Puc. 2.2.1 DIP - Buiknouamenu "time delay" u "set
point”

2.3 CAN - lIIMHA

Jns peanuzanuu GyHKINUNA CUCTEMBI YIIPABIECHUS MOITHOCTHIO HEOOXOAMMAa
opraamsanus Synpol® D Bcex arperaToB B ¢IMHON HHPOPMALHOHHOI
ceTu. B kauecTBe KOMMYHHKAIIMOHHOTO KaHaja MEK/y OT/I€JIbHbIMU
npubopamu Synpol® D ciayxur CAN-mmHa. OU3HIECKH 00bEIIHEHHE B
CETh OCYILIECTBIIACTCA Yepe3 KOMMYHHUKAIIMOHHbIE TepMHuHaibsl CMA136
kaxnoro Synpol® D. B kadecTBe kaHana mepejaun JaHHBIX HCIIOMb3YeTCs
JIBYX>KUJIbHBIN (BUTas Iapa) SKpaHUPOBAHHBINA Kabesnb. J1Jig mocTpoeHus
CAN-KOMMYHHKAIHH HECKOIbKUX Synpol® D Heo6X0aiMO MPaBHIbHO
NPOU3BECTH TOJAKIIOYEHUE K IIMHE Nepefaud AaHHbIX. Kaxabiid
Synpol® D mozpkimodaercs Ha 3Ty ImHHY Yepes cBoii Tepmunan CMA136 ¢
BHYTPEHHUM BCTPOEHHBIM pe3ucTopoM 392 Owm. Ilpu stom, ecin qyirHa
KOMMYHHKAIMOHHOI0 KaHajla He npeBbIaeT 40M 1 MOJKIIF0UYEHO
MHHHMYM 3-H WIH MakcuMyM 5-Tb Synpol® D, He Tpe6yercst BBOIUT
JOTIOJIHUTEIBHBIX KOPPEKTUPYIOIINX PE3UCTOPOB B JIMHUIO NIEPEAAYN
JAHHBIX.

[Ipu HapylIeHNU BBIICTPUBECHHBIX YCIOBUM, BCTPOEHHBIE PE3UCTOPHI
tepmuHanoB CMA 136 Heo0X01MMO U3bATh, @ HA KOHIIAX JTUHUH
YCTaHOBUTh OKOHEUHBIE pe3UCTOphI 10 120 Om.

Humxe npuseaena cxema CAN-kommyHukanun Synpol® D:

) max. 500 m .
S 9
E] 1200 []
124Q
2k BB| CMA 136 CMA 136 CMA 136 CMA 136
FREP| syNPOL®D [Ip SYNPOL® D SYNPOL® D SYNPOL® D
SM5-(54-60p)
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max. 3m

Puc. 2.3 Crpykrypa CAN
-IIIUHbI

CkopocTh niepefjauu JaHHbIX, YCTaHABIMBaeMas B napamerpe [54], 3aBucur
OT JIJTMHBI KOMMYHHUKAIIMOHHBIX IIWH. B HIDKenpuBe 1eHHOM Ta0IuIe
yKa3aHa peKOMEHJIOBaHHAsA CKOPOCTh B 3aBUCUMOCTH OT JIJIMHBI IIUH:

Jlnuna mmebl - | CKOpOCTh

o 100 m 125 k baud
10 200 m 100 k baud
10 300 m 50 k baud
10 500 m 20 k baud

= SYNPOLFD
SM5-(54-60p)
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3. Cucmema ynpagieHus MOuHOCMbIO

3.1 Cos(¢) - PET'YJIATOP
(pezynuposanue KoIppuyuenma mowynocmu)

Ilpy mapaiensHoil pabore remeparopoB B Synpol®D MoxkeT GBITh HCIIOIB30BaHA (YHKITHS
pacrpeiesieHus] peakKTUBHON MOIIHOCTH Yepe3 peryJasTop cos(¢).

[Ipu stoM perymsarop cos($p) melcTByeT uepe3 MPOU3BOIBHO BHIOMpaeMble (PYHKIIMOHATHHBIC
BBIXOJIBI B COOTBETCTBMM C OTKJIOHGHHEM HMCTUHHOIO W 3aJaHHOro 3HaueHuid. Kommyranus
(YHKIIMOHATBHBIX BBIXOJOB TPOU3BOJMUTCS C TIOMOIIBIO MBEHTYAJIbHBIX CHUTHAIOB [597&598],
dopmupyembix peryistopoMm cos($). Curnanm [597] cayxuT Ui yBETUYCHUS WHIYKTUBHOM
cocTaBisronien, a [598] - mius yBeIM4eHUs €MKOCTHOW COCTaBJISIIOIIECH PEaKTHBHOM MOIIHOCTH.
3a1aHHBIM 3HAYEHHEM peryisitopa cos(Q) sBiseTcs cpenHee 3HadeHue cos($) Bcex mapauienbHO
paboTaroNINX arperaToB, BEJIMYNHA TOKA KOTOPBIX HE HIDKE 5% OT HOMUHAJIBHOW BETUYHHEI.
BkitodeHre U BBIKIIOUCHHE peryssitopa cos(() HEMmOCpPeICTBEHHO CBS3aHO C BKIIIOUCHHUEM U
BBIKJIIOUEHHEM paclpeziefieHus akTuBHOW MourHocTH. Hanpumep, BBenenue “Load Sharing OFF”
(Bxox E4 CMA132 Kiemma 24) toasko Ha ogHoM Synpol®D, paGoraromiem B JOKaIbHON CeTH,
NPUBOJUT K OTKJIFOUCHHUIO PACIIPE/ICIICHISI aKTUBHON MOIIIHOCTH M perynupoBanus cos(§) Ha Bcex
arperatax, pabOTaroIMX B TOH K€ CETH.

3.2 ACHMMETPHYHBIH Cos(¢) - PET'YIATOP
(acummempuunoe pezyauposanue KoIppuyuenma mowHocmu)

JUIsi  HEmOCpeICTBEHHOro BBOIA 3agaHHOro 3HaueHms Cos()-perymsropa B Synpol®D
MPEIyCMOTPEH PEXUM ACHMMETPHUUYHOTO peryiupoBaHus KoddduineHta MOIIHOCTH. B 3ToMm
PCIKUMC paGOTLI peryivupoBaHuc MNpOU3BOAUTCA HE IO CPCAHC BBIYHUCICHHOMY 3aJaHHOMY
snagennto Cos(¢p) Bcex /JII, a mo 3HaYeHHIO, 3aJaBacMOMY Ha JIKpaHe MEHI0 B CTpPOKe

»ASY.POWERFACTOR".

3ajaBaemasi BEJIMYMHA JIEKUT B peaenax 0 +99.

IIpu BBoOsE, Hanpumep, 80 peryasitop Oyaer ycranaBiauath Cos(§) reneparopa, paBuslii 0,8
(EeMKOCTHOI €O CTOpOHBI TeHepaTopa IMpH HWHIYKTHUBHOM XapaKTepe Harpys3ku). Takxke, Kak B
cllydae 3aBUCHMOCTH BKJIIOYCHHS/BBIKIIIOUEHUST CHUMMETPUYHOTO (PaBHOMEPHOIO) peryisiTopa
Cos(¢) OT BKJIFOUCHHS/BBIKIIOYCHUS] CHMMETPHYHOTO PACIPE/ICICHIsS] aKTHBHOW MOIIHOCTH,
BKJIIOUCHHE/BBIKIIIOUCHHE acuMMeTpuuHoro peryiastopa Cos(¢) HEmoCpeacTBEHHO CBSI3aHO C
BKJIFOUEHUEM/BBIKITIOYCHHEM AaCHMMETPUYHOTO pachlpeselieHuss aKTHUBHOW Harpy3ku. [lpu
napajuieIbHOM padoTe ¢ OeperoBoii ceThio mapameTp [581] moimkeH ObITH YCTaHOBJICH Ha 1.

3.3 PEI'YJIATOP HAIIPAKEHUA

Perynsarop HanpspkeHHsT TeHepaTtopa CIY)KUT JJsi KOHTPOJS OTKJIOHEHMsI HAlpsDKEHUs OT
3aJJaHHOTO0 3Ha4YeHHs U paboTaeT B PEKUME TPEX-MO3UIHOHHOTO PEryasTopa, OMNHCAHHOTO B
paznene 2.1.2.

B kauecTBe KpUTEpUEB PEryJIUPOBAHMS CIy)KAT UBEHTyalbHble cUTHANIBI [593] u [594], nmpuuem
curHai [593] cOOTBETCTBYET MOBBIMICHHIO, a CUTHANI [594] - MOHMKEHUIO UCTUHHOTO 3HAYEHUS
HampsDKEHUS  OTHOCUTENBHO 3aJlaHHOM  BenmuuuHbl. s  peanusaunuy  ymnpaBi€HHUS OTH
MBEHTYyalbHbIe cUrHaibl (593 & 594) ucnonb3yroTcs Mpu MPOrpaMMHUPOBAHUN (PYHKITMOHAIBHBIX
BBIXOJIOB.

[Tapametpsr [592-595] ciayxat 11 COOTBETCTBYIOIMX YCTAHOBOK PETYJIATOPA, IPUUEM ITapaMeTp
[592] - ans ycTaHOBKM 3aJaHHOTO 3HA4YE€HUsT HampstkeHus, [593,594] - mng ycraHOBKHM may3 U
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JUINTETIBHOCTH MMITYJIbCOB pEryjlupyromero curHaia u [595] - nand  ycTaHOBKM  30HBI
YyBCTBUTEIBHOCTH. BKIIIOYEHUE/BBIKIIIOUEHUE PEryjsTopa HaNpsKEHHUs HENOCPEACTBEHHO
CBSI3aHO C BKJIIOYEHUEM/BBIKIIOUEHHEM peryniaropa dYactoTrel Bpamienus JI. B pexume
CUHXPOHM3allMM  PEAIU3yeTCd  HE3aBUCHUMOE  DPETYJIUPOBAHUE  HANPSKEHUSA,  YCTaBKOU
peryJIupoBaHMsl IPHU 3TOM SBIISETCS HaNpsDKEHME HA IIMHAxX (HE BENIMYMHA, 3aJaBacMasl B
[Tapametpe [592])

Perynatop Hanpsik. BKN

Perynartop yactotel: BKI1 ycTaBka: napameTp[592]

ABI BkitoueH
Bxoa E2, CMA132, Kn.22 Perynstop Hanpsbx. BKN

ycTaBKa: Hanpsx. cetn

Synpol D &
Iponecc cunxp. BKJI

Puc.3.3 YcnoBus peryinupoBaHus
HaANPSDKEHUS

4 3AIIIUTA IIPH TITAPAJUIEJIBHOH PABOTE C CETBHIO

Hapsiny ¢ pyHKIusIMH 3aIUThl HETOCPEJACTBEHHO JIU3EIIs U TeéHepaTopa B Synp01®D peanu3oBaHa
(GYHKIUS pacCOEAMHEHHUS C CeThI0, KOTOpas, B COOTBETCTBHMHM ¢ TpeboBanusamMu EVU,
npelycMaTpUBaeT 3allUTy IpU MapaiieIbHOW paboTe aBTOHOMHBIX 3HEPTOYCTAaHOBOK C CEThIO
"6eCKOHEeUHOW MOITHOCTH" OT CKaYKOOOPa3HBIX MOBBIIICHHU U IPOBAJIOB HAMIPSKEHUS M YacTOTHI,
a Takke OBICTpOE paccoeqMHEHHE YCTaHOBKHM (T€HepaTopa) ¢ CEeThI0 B ciydae BhlOera BEKTOpa
HaNpsDKEHUS TeHepaTopa B MOMEHT NPOBaJla HAIPSKEHUS CETH.

st mapameTpupoBaHus 3TOW (QYHKIIMHU NpeaycMoTpersl mapamerpsl [20-30]. B mapamerpe [20]
3ajaeTcsi HoMep (YHKIIMOHAJIBHOTO BXOJa, Yepe3 KOTOpBIM H3Ta 3aluTa MOXKET ObITh
aKTHUBUPOBAaHa.

4.1 3AIITUTA 110 HAIIPA’KEHHIO

Kontponupyercs HanpsikeHue tpex (a3 reneparopa, nmoakimtouennoe Ha TIT CMA131. IIpu stom
MaKCUMAJIbHbIC 1 MUHUMAJIbHBIC 3HAUCHUA U3MEPACMOr0 HAMPSAXKCHUSA IMMOCTOAHHO CPABHUBAIOTCA
C 33JJaHHBIMU TPAHUYHBIMH 3HAYECHUSMHU.

KonTposb nepenanpsikenunst

Jl1g yCTaHOBOK KOHTPOJISI MPEBBIMIEHUS HANpPsDKEHUs CIyKaT napamerpsl [27] u [28], npuuem
napameTtp [27] - 11 BBOAA IPAaHUYHOIO 3Ha4YeHUs B %, a mapametp [28] - 1 BBOAA BPEMEHHOU
3aJepKKM B MHJIMCEKYHAAaX. YCTaBKa TPAaHUYHOIO 3HAYCHHUS BBIOMpAECTCS OTHOCUTEIHHO
HOMHUHAJIBHOTO 3HAYCHHS HaIpsDKEHUs, yCTaHOBIeHHOro B mapametrpe [14]. Ilpu BwIOOpE,
HanpuMep, I'PaHUYHOIO 3HaueHUd BenuuuHOW 120% HOMUHAJIBHOIO 3HAYEHHS HANpPSIKEHUS
reHeparopa B no3unuu [27] Heooxoaumo BBectH 120.

B
P SYNPOL®D
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B cnywae cpaGarbiBaHMsI KOHTPOJS TPEBBIICHHUS HANPSDKEHUS TPU BKIIOUYEHHON (DYyHKIMU
3aIUTHl CETH (HOPMHUPYETCS WBEHTYAIbHBIM CHUTHAN [78], KOTOpBI MOXKET OBITh BBEICH IpHU

B
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napaMeTpUPOBAHUM OJHOTO U3 (PYHKIIMOHAIBHBIX BBIXOJIOB, KDOME TOTO, Ha JUCIIIEe B IPOTOKOJIE
HEHCIIPaBHOCTEH MOSIBIIAETCS COOOILEHHE:

»18. OVERVOLTAGE MAINS PROTECTION"

Curnan [78] u cBsA3aHHBIA ¢ HUM (YHKIMOHAIBHBIM BBIXOJ OTKJIIOYAIOTCS HPU CHIDKEHUHU
KOHTPOJIUPYEMOI'0 HAINpPSDKEHUS! HU)KE TPAHWYHOM BEJIMYMHBI WM IPU BBIKIOYEHUU (YHKLIHU
3auThl ceTH. CooOlIIeHne 0 HEUCIIPABHOCTH TPU 3TOM HEOOXOMMO TaK)Ke KBUTHPOBATb.
KonTposib nepeHanpsi>keHus BBIKJIIOYAETCA, €CJIA B mapameTpe [27] BBECTH HYIIb.

JmarpaMmMa KOHTPOJIS TIPEBBIIIICHUS HAIIPSKCHNS

3ammTa B CETH BKIIFOUYEHA qgepes

(byHKL. BXOX
UB. curnaa [78] akTBUpOBaH U

0% 20 &

cranosxa s nap. [20] Hapavetp(28] | ienne: 78.0VERVOLTAGE

ms

H _ A

anpspDKEHUE TeHepar.>=
TPaHUYHOI'0 3HAYCHUA COOﬁ]_L[eHHC'
Mapaverp 27] ﬁﬁs";‘f‘a Acknowledge am &| 75. OVERVOLTAGE

KBUTUPOBAHO
| 9

KoHTpoab npoBa/ioB HaNpsisKeHUs!

Jlnis mapametpupoBaHus GYHKIIUK KOHTPOJIIS MPOBAIOB HAMPSIKEHUS MPEIyCMOTPEHBI TapaMeTphl
[29] u [30], mpuuem mnapamerp [29] CIOyXUT [ BBOJA TI'PAaHUYHOIO 3HAYCHHS IMpoBaja
HaIpsDKEHUS B MPOLEHTAaX OTHOCUTEIbHO HOMHHAJIBHOTO 3HAYEHUs HAIpPSKEHUs, BBOJUMOIO B
napametrpe [14], mapamerp [30] - I ycTaHOBKM BpPEMEHHOM 3ajepXku B Mc. [Ipu BBIOOpE
TPAaHUYHOTO 3HauyeHus BeauunHol B 80% OT HOMUHaIbHOTO, B mapamerpe [29] BBectu 80. B
cllyyae perucTpaluy IpPOBAJIOB HANPSOHKEHUS TPU BKIOYEHHOM CHCTEME 3alluThl CETH,
(dbopMupyeTCsl UBEHTYalbHBIA CUTHAT [79], KOTOPBI MOXKET OBITh 3a/IEHCTBOBAH 4epe3 OJUH U3
DyHKIHOHANBHBIX BBIX010B Synpol“D, a Takke Ha AMCIUICH BHIBOXMTCS COOBIICHHE MPOTOKONA
HEUCIIPAaBHOCTEHN:

»719. UNTERVOLTAGE MAINS PROTECTION"

Briximrouenue curnana [79] u cBs3aHHOTO ¢ HUM (DYHKIIMOHAJIBLHOTO BBIX0/1a TPOUCXOIUT B CIIydae
MIPEBBIILICHUS] KOHTPOJIUPYEMBIM HAIPSKEHUEM IPaHUYHOM BETMYUHBI MM BBIKIIOYCHUS (QYHKIIUN
3amuThl ceTH. [locie yero Moxxet ObITh KBUTHPOBAHO COOOIIEHKE, BBIBOAMMOE Ha IUCIUICH.
KoHTpons mpoBajoB HampsKEHUST MOXET ObITh BBIKIIOUEH IPU YCTAHOBKE HYJS B MapaMmeTrpe
[29].

JmarpamMma KOHTPOJIS MTPOBAJIOB HATIPSKEHUS

3ammTa B C€TH BKIIFOUYEHA qgepes

(byHKL. BXOX &

VYcranoska B map. [20]

UB. curnan [79] akTMBUPOBaH U

Hapaverp[30] | 61 erme: 79.UNDERVOLTAGE

ms

H _ I 1
anpshDKEHUE TeHepaT.>=
IPaHUYHOIO 3HAYEHUS CooGuerte:
I 29 Knromka Acknowledge nmm :
apauetp [29] Reset- &| 79, UNDERVOLTAGE

KBUTUPOBAHO
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4.2 3AITUTA 11O YACTOTE

@yHKIMA KOHTPOJS YacTOTHl IOCTPOEHA HA INPUHLUIE CISKEHHS 3a HM3MEHCHHMEM Iepuoja
HalpsDKeHus reHeparopa. l[lepexon KOHTpONIMpPYeMOW BEJIMYMHBI 3a TPAaHUYHBIE 3HAYCHUS
IPUBOJUT K CpabaThIBAHUIO.

KonTposs 3a0poca 4yacToTbl

st mapameTpupoBaHus (PYHKITUH KOHTPOJIS 3a0poca 4acTOTHI MPEIyCMOTPEHBI TapaMeTphl [23] u
[24], npuuem napamerp [23] ciayXMT JUIs BBOAA IPAHUYHOTO 3HAYEHMS YACTOThl B IPOLEHTAX
OTHOCUTEJIbHO HOMHMHAJIBLHOTO 3HAYE€HUs BBOAUMOrO B mapamerpe [16], mapamerp [24] - mis
YCTaHOBKHM BpPEMEHHOM 3aJepKKu B MWUIMCEKyHAax. [lpu BBIOOpE TPaHUYHOTO 3HAYCHUS
BennuuHOM B 51,5 't 1 HoMunansHOM yacToTe 50 [', B mapametpe [23] BBecTu 103 %.

B ciyuae perucrpanuu nepexojia 4aCTOTHI 32 TPAHUYHOE 3HAUYEHUE NMPU BKIIOYEHHOM cHUCTEME
3aIIUTHI CETH, (OPMUPYETCS MBEHTYaJTbHBINH CUTHAI [76], KOTOPBIH MOXKET OBITH 3a7CHCTBOBaH
yepe3 OAMH M3 (PYHKIIMOHAIBHBIX BBIXO/I0B Synp01®D, KpOM€ TOro, Ha JHUCIUIEH BBIBOAUTCS
COO00IIIeHNE MPOTOKOJIa HEUCTIPABHOCTEH:

»716,OVERFREQUENCY MAINS PROTECTION"

Briximrouenue curnana [76] u cBA3aHHOTO ¢ HUM (D)YHKIIMOHAJIBHOTO BBIXO/1a IPOUCXOAMT B Cllydae
CHIJKEHHMS] KOHTPOJUPYEMOM 4YacTOThl HMKE I'PAaHUYHOIO 3HAYEHUS WM IPU BBIKIOYEHUU
¢yskumu 3anmTel cetu. [locime 3TOro MoXKeT ObITh KBUTHPOBAHO COOOIIEHHE, BHIBOJUMOE Ha
IUCIUIEH.

KonTposns 3a6poca 4acTOThl MOXET OBITh BHIKIIOUEH IMPU YCTAHOBKE HYJIS B mapametpe [23].

JuarpamMma KoHTpoJIst 3a0poca 4acTOThI

3amuTa B CeTH BKIIIOYCHA qepes

(ynxu. BxOz & Tapamertp [24] HB. curuan [76] akTMBUPOBaH U
Ycranoska B map. [20] ms coobmenue: 76.0VERFREQUENCY
y {0
Yacrora renepar.>=
IPaHUYHOTO 3HAYCHUSI
Tapamerp [23] Kuonka Acknowledge & Coobuienne:
i Reset- 76. OVERFREQUENCY

KBUTHPOBAHO

KOHTpOJIL IMPOBAJIOB YaCTOThbI

Jns mapameTpupoBaHus QYHKIIUH KOHTPOJISI IPOBAJIOB YaCTOTHI MIPEIYCMOTPEHBI ITapamMeTpsl [25]
u [26], npuueM mapametrp [25] CIOyKUAT AJIsI BBOJA TPAHUYHOTO 3HAYEHHS YACTOTHI B MPOLIEHTaX
OTHOCUTEJIbBHO HOMHUHAJIBHOI'O 3HAa4eHMs, BBOAMMOIo B napamerpe [16], mapamerp [26] - nus
YCTaHOBKM BpPEMEHHOM 3aJep>Kku B MWUIMCeKyHAax. [lpu BbIOOpe TIpaHUYHOrO 3HAYEHUs
BenuunHOM B 49 't 1 HoMuHanbHOM yactote 50 ['1, B mapamertpe [26] BBecTu 98 %.

B cnydae perucrpanuy mpoBajia 4acTOThI 32 TPAHWYHOE 3HAYEHHE IPHU BKIKOYEHHOM cUCTEeMe
3aIIUTHl CEeTH, POPMUPYETCS WBEHTYalIbHBIA CUTHAN [77], KOTOPBHIM MOXKET OBITh 3aJeiCTBOBAaH
yepe3 OAMH U3 (YHKIIMOHAJIBHBIX BBIXOJIOB Synpol®D, KpOME TOro, Ha JHCIUIEH BBIBOAUTCS
COO0OIIeHNE MPOTOKOJIA HEUCTIPABHOCTEH:

4L ER ED
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»1T.UNDERFREQUENCY MAINS PROTECTION"

Brikmouenue curnana [77] v CBI3aHHOTO ¢ HUM ()YHKIIMOHAIBHOTO BBIXO/A MMPOUCXOIUT B
Cllyyae TMPEBBIIMICHUS KOHTPOJIUPYEMOW YAaCTOTOM TPAHUYHOTO 3HAYECHUS WIM TIpU
BBIKITIOUCHHH (DYHKIIMK 3amuThl ceTh. llocme STOro MoKeT ObITh KBUTHPOBAHO
cOO0O0IIIeHNEe, BRIBOAUMOE Ha JUCILIEH.

KoHTpoip mpoBania 4acTOThI MOXKET OBITh BBIKIIIOUEH MPU YCTAHOBKE HYJS B MapameTpe

[25].
I[MarpaMMa KOHTPOJI IPOBAJIOB YaCTOThBL

3&HII/ITa B CETHU BKJIIOYE€HA YE€PE3

¢dysKI. BXOA
YcraHoBka B nap. [20] & IMapamerp [26] HB. curnas [77] akTuBupoBaH u
ms coobuenue: 77.UNDERFREQUENCY
YacroTa reHepar.<= I
lr_}); H:;;On[);gaqmm Knonka Acknowledge & Coobmenue:
paverp i Reset- 76. UNDERFREQUENCY
KBUTHPOBAHO
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4.3 KOHTPOJIb BBIBEI'A BEKTOPA HAIIPAKEHUHA

Cucrema "KOHTpOJIS BbIOETa BEKTOpA'" 0OECIeunBaeT 3alluTy MapauieIbHO paboTaroImmX
Ha CeTh I€HEepaTOpPOB MOCPEICTBOM OBICTPOTO OTKIIOUEHHS MPH MOBPEXKICHHUSX B CETH.
Curyanus, BO3HHMKAIOLIAs MPU PE3KUX IMpOBaJlaX HAMpPSDKEHUS CETH OYEeHb OIacHa JUIs
TEHEpaTOPHBIX arperaroB, TaKk KaK BOCCTAHOBJIEHUE CETEBOI0 HANPSKEHUS IIOCIIE IIpoBaja
JUTMTENIBHOCThIO, Hampumep, 300 Mc, MOXET MPOM30WTH HeCHH(A3HO C TEeHEPATOPHBIM
HanpsbkeHueM. JUig mapamMeTpupoBaHHMS CHUCTEMBI KOHTPOJISL BbIOETa BEKTOpa CIIyXat
napameTpsl [21] u [22], npuueM B napamerpe [21] ycTaHaBIMBAETCsS TPAaHUYHOE 3HAYEHUE
yria BblOera B 3JIEKTPUYECKUX Tpagycax, a B mapamerpe [22] - IOMyCTUMOE 3HaueHHUE
OpocKa TOKa B IPOLIEHTaX OT HOMUHAJIBHOI'O TOKA T€HEepaTopa, IPH MPEBBILIEHUN KOTOPHIX
MPOUCXOIUT cpabarbiBaHue 3amuThl. [Ipu ycranoBke mapamerpa [22] = 0 KOHTPOJIb
Opocka TOKa CHHUMaeTcs, a NMpu ycTaHOBKe mapametrpa [21] = 0 dyHKIUS 3amUTH 1O
BbIOETY BEKTOpa MOJHOCThIO OTMEHseTcs. B ciyuae cpabaTbiBaHus 3ToW (DyHKIMM IMpH
BKJIIOUEHHOM cucTeMe 3allUThl CEeTH, Ha 2 CEeKYHIbl (pOpMHUpPYeTCs MBEHTYaIbHBIH CUTHAI
[75], KOTOpBIIf MOXET ObITH 3aACWCTBOBAH Yepe3 OAMH U3 (YHKIHMOHAIHHBIX BBIXO/I0OB
Synpol“D.

Ha nucnneit nmpu 3ToM BBIBOAUTCS COOOIIEHNE POTOKOJIAa HEUCTIPABHOCTEH:

»15.RAPID PHASE JUMP MAINS PROTECTION"

KOTOPOE I0CJI€ PETUCTPALIUU JOHKHO OBITh KBUTHPOBAHO.

Jluarpamma KOHTpPOJIS BbIO€ra BEKTOpa HalpsiKeHUS

3aI]_lI/ITa B CCTHU BKIIFOYCHA

yepe3 (YHKIL. BXOJ 60ms 0
Yc[;aﬂ((i)):xa B map. [20] & & Hsenr [75] akTuBeH u
— coobuienue : 75.RAPID PHASE JUMP
PasnocTts a3 >= Epocormoma Coob1eHue :
napam. [21] s rpan P . 75.RAPID PHASE JUMP
>=napam. [22]% & KBUTHPOBAHO

Knonka Acknowledge
uian Reset-
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5. BBOJ B DKCILTYATALIMIO

5.1 HACTPOMKA CUHXPOHU3AIIUU ITPU BBO/IE
B OKCIINIYATALIMIO.

IIpu BBOAE B DKCIUTyaTalMIO F€HEPATOPA, I OAKIOYEHHS €TI0 MEPBBIM pa3
Ha [IMHBI, HEOOXOUMO BBIIOJHUTH CIAEAYIOIINE ONEpaALUU:

ObectounTh MIMHBI (HU OJUH U3 TEHEPATOPOB, a TAKXKE MUTaHUE ¢ Oepera, He
JOJKHBI OBITH TIOJIKJIFOUEHBI Ha MIMHBI). [Ipon3BecTu BKIIOUEHUE
reHeparopa o OJ3KayT Ha 00ECTOUYECHHbIEC ITMHBI (CHHXPOHU3ALUS TIPU
ATOM orepanuu He 3aeiicTBoBana) [ BbI30Ba DKpaHa CUHXPOHMU3ALUU
Haxxmute Ha KHomKy "Shift 1" u "SYNCHR". PazHocTh 9acToT 1
pa3HocTh (ha3 NOKHBI ObITh = 0 UM OYEHb HEOOJBIION BEJIMYMHBI.
Ecnu aToro He mpoucxoauT, HEOOXOIUMO TPOBEPUTH MPABUIIBHOCTD
MoHTaxa. [IpoBepuTh NpaBUIBLHOCTH cliefoBaHus (a3 Ha mmuHax. pyrue
reHEPATOPHI MOJKIIFOYAIOTCS TEM K€ CIIOCOOOM, Kak B ILIL. 1 - 4.

ITH MHCTPYKIMU T0JKHBI HeIIPEMEHHO BLINOJIHATHLCI B MPOIEcce BBOAA
reHepaToOpPoOB
B YKCILIVAaTanuio!!

5.2 PABOTA C TECT-IIPUBOPOM CMA 152.

Ecnu ynpaBneHue reHepaTtopoM BEITIOTHEHO B COOTBETCTBHH CO
CTaHJapTHBIMU CXEMaMH, TO YCTAHABJIUBACTCS TAK)KE U TECTOBBIH
mTeipeBoii pazbeM (XO). K atomy pazbemy npon3BOIUTCS TOIKIIOUECHUE
KaOeJst UCIbITaTeNbHOTo Mprubopa. Ha ucneitarensHoM nmpudope npu
MOJIKJTFOUEHUH 3arOPaIOTCs JIAMITBl KOHTposst  ¢a3. 3a JaMmamMu CTOST
MPEAOXPAHUTENH, C IOMOIIBIO KOTOPHIX OCYIIECTBIISIETCS 3alUTa
npudopa.

B kaxn0i1 gaze BTopuyHOM 11enu TpaHC(HOpMATOPOB TOKA MPEABAPUTEITHHO
UMUTHUPYETCS TOK OK. 1 A uim oK. SA, KOTOPBIN MOXKET ObITh MOJCTPOEH
PYUYKOM MOBOPOTHOTO peryisaropa. [Ipu 3ToM NporucXoIuT NEPEKIIOUECHHE
npudopa U Ha COOTBETCTBYIOIIEH CKalle MOXKHO HAOJI0/1aTh BEIMYUHY
TOKA. BTOpBIM BBIKIIFOUATENIEM YCTAHABIMBAECTCS HAIpaBJIeHUE TOKa. B
nosiockeHnu "Normal" uMUTHpYETCS HallpaBJICHUE TOKA OT TeHepaTopa K
ceTH, a B nojoxkeHuu "Reverse" - oOpaTHbiii Tok. [lluToBOM amnepmeTp
IIPU 3TOM TaKKe paboTaeT, eciu NepeKIroYaTellb HAXOAUTCS B
MOJIO’KEHUH, COOTBETCTBYIOIIEM UMHUTAIIMU TOKA.
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NmuTtupys NoBBIIIEHUE TOKA, MOKHO JJIs1 KaXXA0U (ha3bl IPOBEPUTH MOPOTHU
cpa0aTbIBaHMs IO TOKOBOM MEPErpy3Ke NPHU OTKIFOUECHUH
BTOPOCTETNEHHBIX MOTPEeOUTENEeH U OTKIIOUEHUH T€HEPATOPHOTO
BbIKIIOYaTens. [l{utoBon amriepMeTp npu 3TOM MOKa3bIBAET PEAIBHYIO
BEJIMYMHY TOKa, B OTJIMYKE OT Y€ro, MOKa3aHus BCTPOEHHOTO Mpubopa
JOJIKHBI IEPECUUTHIBATHCA ¢ yueToM Koddduiuenta Kj,

Ecnu, k npumepy, paccuntan koddpduuuent K;= 0,8, To npu umurtanuu
HOMHUHAJIBHOTO TOKAa T€HepaTopa, Ha IIMTOBOM aMIlepMETpPe CTpesKa
yCTaHABJIMBAETCS MPOTUB KPACHON METKH, a HA BCTPOEHHOM npudope
nokaseiBaeT 0,8A. [IpoBepka mopora cpabateiBanus mo K3 MoxeT ObITh
MPOBEJICHA TOJBKO C MOMOIIBIO BCTPOSHHOTO Tipubopa. Eciu mopor
HACTPOCH Ha TPEX-KPaTHYIO BEIMYMHY HOMHUHAIBHOTO TOKA, TO BETUYNHA
MOKa3aHUI paBHA IPOU3BEICHHUIO:

3 xK;=2,4. To ectb, €clii HA BCTPOEHHOM MPUOOPE YCTAaHABIMUBAETCS
BeIu4MHa 2,4 , TOJDKHO IPOUCXOAUTH cpadaTbiBaHue (A S-aMIepHbIX
TpaHc(pOpMaTOPOB TOKA).
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Jliis mpoBepku cpabaThIBaHUs IO 0OPAaTHOIM MOITHOCTH UCIOJIB3YETCS IIKasa
IIUTOBOTO KujoBarT™MeTpa. [lepexitoyarens ucnbITaTENbHOTO Tprbdopa
yCTaHaBJIMBAETCA COOTBETCTBEHHO B IoyiokeHue "Reverse".

WcnbrtaTenbHbli NpUOOp MOXKHO MCIOJB30BaTh Kak MPU BKIOYEHHOM, TaK U
IPY BBIKJIIOYEHHOM T'€HEpaTOPHOM BhIKiItoUarene. [Ipu BkitoueHHOM
BBIKJTIIOYATENeE,

UMUTALMOHHBIN TOK TPUOOpa CKIAAbIBAETCS C TOKOM BTOPUYHOM 1IeNU
TpaHchopmaTopa, IPONOPIUOHANIBHBIM MOTpedsieMoMy ToKy. Eciu
HEO0OXOAMMO HACTPOUTH LEMU KOHTPOJISI MOLITHOCTH, BCE€ (ha3HbIe TOKU
YCTaHABJIMBAIOTCS OJMHAKOBON BEJIIMUMHBI.

Jy1st HOpManbHOUM pabOThI MPUOOPA TOCTATOYHO HAMYUS T€HEPATOPHOTO
HanpspkeHud. ['He310 3a3emiieHust mpudopa COeUHAETCS ¢ KOPITyCOM
I'PIII, a rHE310 HEUTPAIH - C HEUTPAIBIO IIEKTPOIHEPTETUUECKON

YCTAHOBKH, €CJIM HACTPOMKA IPOBOAUTCS B UETHIPEX-IIPOBOJHON CUCTEME.
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