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BBEOEHUE

1 Hacroswee pykoBOACTBO MO 3KCrJlyaTaunn npeaHa3Ha4eHo anda n3yyYyeHunsd npuH-
umna gencreus, KOHCTPYKUMK U NpaBui 3Kkcrstyataunmn curHanmn3aTtopa ypoBHA ACY-4.

2 N3noXeHHble cBeaeHUs npmBeneHbl B obbeme, o6ecneq|/|Barou.|,eM npaBusib-
HYO SKCnJlyaTayuo curHanmsartopa, ero 6630TK83HYIO 1 OONroBpeMeHHyr pa60Ty.

3 BkrnitoveHue, aKCnnyartaumna m O6CJ'Iy)KMBaHMe OOJDKHbI NpOBOAUTBLCA TOJIbKO MMO-

Clne O3HakoMI1eHnA Cco BCeMun pasaeiniaMmm Hactodlero pykoesoacrtea.
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1 HA3SHAYEHWE U3OEJNNA

1.1 CurHanusatop ypoBHs ACY-4 (ganee no TEeKCTy - CUrHanuMsaTop) npeaHasHayveH
ANA KOHTPOMS Y CUrHanu3aumm Hanuums Unn OTCYTCTBUS XKUOKOCTU BHYTPU €MKOCTEN UMn
TpYy6 Ha YPOBHSIX YCTaHOBKM €ro NepBuYHbIX NpeobpasoBaTenen, nnm MOMEHTOB nepexoaa
XMOKOCTM 4epes3 KOHTponvpyeMble YpoBHM, obecneunmBaeT A0 YeTbipex TOYEK KOHTPOSS,
npu 3TOM KOHTPOMb Npoun3BoanTcsa 6e3 KoHTaKTa C XnaKocTbio, a npeobpasoBaTenu curHa-
nm3artopa yCTaHaBMMBAKOTCA Ha HapY>KHOW MOBEPXHOCTU KOHTPONMPYEMbIX eMKocTen 6e3
HapyLLUEeHUSA LLeNOCTHOCTU UX CTEHOK.

CurHanusatop sBnsieTCA YCTPOMCTBOM HENpepbiBHOrO AEWCTBUS, LIMTOBOIO MC-
NOJSTHEHNS U OTHOCUTCS K YCTPOMUCTBAM aBapurMHO-NpeaynpeanTensHoOn curHanmsaumm m
3aWmThl, NPUrodeH Ans MUCMNosib30BaHUS B CUCTEMaxX NpOTUBOABapUMHOM aBToMaTtuye-
ckon 3awmThl (MA3), a Takke B aBTOMaTU3MPOBAHHbLIX CUCTEMAX YrpaBfieHUs1 TEXHOMO-
rMMYyeckuMmn npoueccamMmu Angd KOMMyTauum dNeKTpudecknx uenemn npu JOCTUKEHUN Xna-
KOCTbIO 3a4aHHbIX YPOBHEN B KOHTPONUPYEMbIX €EMKOCTAX.

1.2 TMpuvHUMN gencTBusS cUrHanMsaTopa OCHOBaH Ha aHanu3e napamMmeTpoB yrbTpa-
3BYKOBbIX aKyCTMYECKMX MMMYNbCOB, BO3OY)XAaeMbIX B CTEHKE KOHTPONMMPYEMOWN €MKO-
ctM (nnn Tpybbl), N onpedeneHnn No0 U3MEHEHN0 3TUX NapaMeTpPOB HaNUuus UNKn oT-
CYTCTBUSA XNOKOCTN BHYTPU 3TON eMKOCTM (Mnn TpyObl) HA KOHTPONMPYEMOM YPOBHE.

1.3 Matepuan CTEeHKM KOHTponupyemoro obbekta (TpyObl unum emkoctn), - Me-
Tann, KpoMe CBUHLA.

CurHanusaTtop He MOXeT ObITb UCMOMb30BaH 41151 KOHTPOMS YPOBHS BbICOKOBS3KNX
XMOKOCTEN, JONroe BpeMs OCTALNXCS Ha CTeHKaxX TPyO M eMKOCTen, Xugkocten, no-
NNMEPUSYIOLLIMXCSA Ha 3TUX CTEHKaX, a Takke B MecTax, rae XXWOKOCTb CTeKaeT Mo BHYT-
peHHen cTteHke. PaboTa curHanu3aTopa HEBO3MOXHA MPWU HaNMYMM CBapHbIX LUBOB Ha
CTEHKE eMKOCTU, pPacrofiOKEHHbIX B MECTEe KOHTPOSIS YPOBHA. TOYHOCTb CUrHanu3aumm
CHWXaeTCa MNpU HaNMyYnu nNacToBOW pPXXaBUYUHbI HA BHYTPEHHEN CTEHKE EMKOCTU

PekomeHgaumm no Mcnonb3oBaHWIO CUrHaNIM3aTopa B TEX UMW UHbIX YCNoBUSAX, a
TaKke onncaHne cnocoboB MOHTaxa ero 65oKkoB NpuBedeHbl B pasgenax 4 n 8 Ha-
CTOSLLEro pyKoBOACTBA.

1.4 1o MeTposiorMyeckMm CBOMCTBaM CUrHanu3aTop He sBRsieTCA CpeaCcTBOM MU3-
MepeHUs, HO UMeeT TOYHOCTHbIe XapakTtepuctukmn no NOCT 12997-84.

1.5 CurHanusatop KOHCTPYKTUBHO COCTOUT U3 CreaylLmnX OCHOBHbIX COCTaBHbIX

yacTeu:
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- ANekTpoHHoro 6noka 63-67 (manee no Tekcty — 6nok 63-67);

- yeTblpex 6r10koB ynpasneHna n npeobpasosanHunsa BYI1-4 (ganee no Tekcty — 6ok
BYI1-4) B 4eTblpex UCMOMHEHUSIX, COOTBETCTBYIOLLMX HOMEpam kaHanoB: 6noku BYT1-4-
01, BYT1-4-02, BYT1-4-03 u BYI1-4-04. [lanee no TeKCTYy UCNOJSIHEHUSA YKa3blBAOTCA MO
Mepe HeobxoauMoCTu.

Brnok B3-67 ycTtaHaBnMBaeTcHa Ha WUTe B NOMELLEHUN BHE B3PbIBOOMACHbLIX 30H,
Kaxxabii n3 6nokoB BYT1-4 — Ha mecTax KOHTPONSI YPOBHEMN.

1.6 bBnok B3-67 obecneunBaert:

- nuTaHmne 6nokoB BYTI1-4, KoTopble yCTaHaABNMBAKTCA Ha MECTax KOHTPONSA ypoB-
Hew;

- Nepmoanyecknin onpoc coctosaHusa 6rnokos BYT1-4 n o6paboTky noctynarowien m3
3Tnx 6nokoB MHopmauuu;

- CBETOBYI CUrHanM3aumio O KOHTPOSIMPYEMbIX YPOBHSX XUAKOCTU U YNpaBnsaTb
CUrHanNbHbLIMU pene KOHTPOIS YPOBHEN NO KaXOoMy U3 KaHaroB;

- opyryto nHdpopmauno, HeobxoamMmyto AN KOHTpons paboTbl M NpU HACTPOWKe
curHanmsaropa.

Bnok B3-67 umeeT BbIxOAbl ONA NOAKNKOYEHUA kabenew cBA3NM C Onokamm
BYI-4, BbIxoObl OT KOHTAKTOB perie CUrHanmsauuun, a Takke KOHTaKTbl Ans NoAKmYe-
HUSA nHTepdenca RS-485.

MakcumanbHas onvHa NUHUK cBA3n mexay 6mnokom B3O-67 mn kaxabiM 13 6rokoB
BYTl1-4 — 500m. B kayecTBe NMMHUKN CBA3M MOXET ObiTb MCMOMNb30BaH ABYXKUIbHbLIN Ka-
6enb nnu nbble ABe Xunbl MHOrOXWbHOro kabens. MNapameTpobl kKabensa NnpuBegeHbI B
pasgenax 2 n 8 HacTosLLEero pykoBoacTea.

B curHanunsaTtope npegycMoTpeHa BO3MOXHOCTb MapasnsienlbHOro noakmoveHns K
OLHOMY OBYXKUIbHOMY Kabento (Mnu K OBYM XMamM MHOTOXWUIbHOro kabenst) nonapHo
AByx 6noko BYT1-4. Hanpumep, Ha KOHLE OOHOW napbl NPOBOAOB MOTyT ObiTb NOAKHO-
YyeHbl 6ok ncnonHeHnn BYTM1-4-01 n BYT-4-02, ycTtaHOBNEHHbIE HA OAHOM €MKOCTH
NN Ha PAOOM CTOSALLMX EeMKOCTAX, a KO BTOpoKr nape nposogoB — 6nokun BYIM-4-03 n
BYI-4-04, ycTaHOBNEHHbIE HA BTOPOM €MKOCTU. BO3MOXHbIE CXeMbl NoakntoveHnst 6no-
koB BYTI1-4 npuBeaeHsbl B npunoxeHum A K JaHHOMY PYKOBOZACTBY MO 3KCnnyaTaumu.

1.7 Bnokn BYIl-4 ycTaHaBnvBarTCA Ha MecTax KOHTPONs ypoBHSA. Kaxabin w3
6nokoB BYTI1-4 cocTouT un3:

- 6noka ynpaBneHus (ganee no TekcTty — 6nok ynpasnexus bYT1-4);
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- OBYX aKkycTudeckux npeobpasoBatenen A-2 (ganee no TekcTy - npeobpasosa-
Tenu NA-2), KoTopble yCTaHaBNMBAETCSA HA NOBEPXHOCTU KOHTPONMPYEMOWN EMKOCTW.

MpeobpaszoBaTtenu MNA-2 coegmHeHbl co cBomM Gnokom ynpasnenuns BYI1-4 akpa-
HUPOBaHHbIMK Kabensimn gnmMHom no 1m (no 3akasy AnvHa kabenen MoxeT ObiTb yBENK-
YyeHa 00 2,5Mm).

MpeobpaszoBaTtenu MNA-2 6noka BYT1-4 npegHasHaveHbl ONs U3Ny4YeHus 1 npyema
aKyCTUYEeCKUX YNbTPa3BYKOBbIX UMMYJSIbCOB, PACNPOCTPAHAIOLWINXCHA B CTEHKE KOHTPOMU-
pyemon emkoctn. OguH n3 npeobpasoBaTenen sBAsSeTCs uanyyatenem, BTOpon — npu-
€MHMKOM aKyCTMYeckux umnynbcoB. bnok ynpasneHus BYI1-4 npegHasHaveH ans
ynpaeneHusi npeobpasosatensmu A-2: opMMpoBaHUSA 3MNEKTPUYECKMX UMMNYNbCOB,
nogaBaembIx Ha manydawowmn MNA-2, npypema curHanoB co BTOpPOro npeobpasoBartens,
yCUrneHus aTux CUrHanoB u npeobpasoBaHus MX B BuA, yooOHbIM Ans nepegadm no
ABYXNPOBOAHOW NnHMK cBA3N B 6ok B3-67. MNMutaHne 6noka BYI1-4 ocywecTtBnseTcs
Mo TOW e OABYXNPOBOAHOWN JIMHUKN CBA3MW.

1.8 CwurHanusaTop MMeeT ypOBeHb B3pbIBO3alLUTbl «B3pblBO6E30NacHbIN», COOT-
BETCTBYET BCEM TpeboBaHMAM U3NOXEHHbIM B «O6LMX npaBunax Ans B3pbIBONOXapo-
onacHblx npoussogcte» ([16-09-170-97), TOCT P 51330.0 — 99 (M3K 60079.0-98),
MOCT P 51330.10-99 (M3K 60079-10-99) u npegHasHa4yeH gns paboTbl BO B3pbiBOONac-
HbIX MPOM3BOACTBAX XMMUYECKOW, HEPTEXUMMNYECKON N APYIMX OTPACNSAX NPOMbILLIIEHHO-
cTu.

B3pbiBO3aLwWnweHHOCTb curHanusaTopa obecneynBaeTcs BUAOM B3pPbIBO-
3aWwmnTbl «nuckpobesonacHas anekTtpuyeckas uenb i» mo NOCT P 51330.10-99
(M3K 60079-11-99) 1 BbLINONMHEHNEM KOHCTPYKLIMM €ro COCTaBHbIX YacTen B COOTBETCT-
Bun ¢ TpeboBaHmnsmmn FTOCT P 51330.0-99 (M3K 60079.0-98).

OneKTPOHHbIN Bnok 63-67 nmeeTt BNA B3pbiBO3aLLUTbI «MCKpobesonacHas anek-
Tpuyeckas Lenb i» ¢ nCKpobe3onacHbIMU INEKTPUYECKMMU LiensMK YpPoBHS ib, koTo-
pble npefgHasHadYeHbl ONa NoAkn4YeHns K HUM 6noka BYI1-4, nmeeT MapKupoBky
B3pbiBo3awmThl [EXib]IIB, cootBetctByeT NOCT P 51330.0-99 (M3K 60079.0-98),
NOCT P 51330.10-99 (M3K 60079-11-99) n gosmkeH yCTaHaBfMBaTbCH BHE B3pPbIBO-
ONacHbIX 30H NOMELLEHUN.

Bnok ynpasneHuna BYI-4 un npeobpasoBatenn akyctudeckume [MA-2 nmetroT
BMAbl B3pbiBO3aWMTbl «uckpobesonacHasa anekTpuyeckasa uenb i» ypoBHSA ib,

MapKupoBKy B3pbiBo3awmntbl 1EXiblIBT6, cooTtBetctBytoT T'OCT P 51330.0-99
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(M3K 60079.0-98), TOCT P 51330.10-99 (M3OK 60079-11-99) 1 moryT yctaHaBnmBaTb-
CS1 BO B3pPbIBOOMNACHbIX 30HaX NMOMELLEHUA N HAPY>XHbIX YCTaHOBOK.

1.9 [lpeobpaszoBaTtenu MA-2 kaxagoro n3 6nokos bBYI1-4 yctaHaBnmMBaroTCs Ha Ha-
PY>KHOW MOBEPXHOCTU KOHTPONMPYEMON €MKOCTU O4HUM 13 CrieayoLmx cnocobosB:

npu nomown 6aHaaxa, oxBaTblBAKOLErO KOHTPONMPYEMYIO €MKOCTb (Unu Tpyby)
Ha ypOBHe ycTaHOBKM nNpeobpasoBatenen MNMA-2;

KpenneHnem npeobpasoBatenen A-2 Ha cneumanbHbIX NAaTHoOpMax U3 MOHTaX-
HOro KOMMMeKTa curHanusaTopa, KoTopble npeaBapuTeNnbHO MPUKIIEMBAOTCA Ha MNo-
BEPXHOCTb €MKOCTU Ha KOHTPOSIMPYEMOM YPOBHE.

Kaxabin n3 6nokos ynpasneHus BYI1-4 yctaHaBnvMBaeTcs psgom CO CBOeWn napown
npeobpasoBatenei NA-2 Ha 0TAEeNbLHOM KPOHLWITEWHE (B KOMMNMEKT NOCTaBKN HE BXOOUT)
NN NCNONbL3YIOTCA CYLLECTBYIOLWNE KOHCTPYKTUBHbLIE 3NIEMEHTbI HA KOHTPONMpPYeMoWn
emMKocTu. TemnepaTtypa OKpy>KatoLLero Bo3gyxa B MecTe yCTaHOBKM 6N0KOB ynpaBneHns
BYT1-4 He pormkHa BbIXOOUTL 3a npeaensl Temnepatypbl oT MuHyc 40 go nntoc 70°C.

PacctosiHue oT npeobpasosatenen A-2 go 6noka ynpaesneHuss BYT1-4 orpaHu-
YEeHHO ANIMHOWN coeanHUTEeNbHbIX Kabenen mexay HuMu (golm).

PekomeHgauun no MoHTaxy npeobpasoBatenen [1A-2 n 6G5oKOB ynpaBneHus
BYTI1-4 npuseneHbl B pasgene 8 gaHHOroO pyKOBOACTBA MO SKChnyaTauum.

1.10 Ha emkocTtax guameTtpom 6onee 500Mm (MM Ha MAOCKUX MOBEPXHOCTSX)
npeobpasoBatenu A-2 yctaHaBnNMBalTCA BAOMb FOPU3OHTANbHON MMHUM Ha KOHTPO-
nMpyemMoM YypOBHe, NpW 3TOM JOCTUraeTcs MUHMMarnbHas MorpeLwHoCTb CUrHanusauum
YPOBHS: MOBTOPSIEMOCTb cpabaTbiBaHWUA CUrHanu3aumm npu HeM3MeHHbIX BHELLUHUX YC-
noBuAX He npesbiwaeT £10MM, a U3SMEHeHne YPoOBHA CUrHanu3auumn ot U3MEeHeHUs TeM-
nepaTtypbl OKpy>xatwLlen cpefbl U TemnepaTypbl CTEHOK eMKOCTU Ha Kaxable 10°C He
npesbILaeT *5MMm.

Ecnu gnameTtp emkoctn mnun Tpybbl Ha MeCTe KOHTPONSA YPOBHS COCTaBnseT Me-
Hee 500MM (paguyc KpMBU3HbLI NOBEPXHOCTU MeHee 250MM, aanee rno TeKCTy Takne em-
KOCTM OTHOCATCA K Tpybam), To npeobpasosatenu NA-2 cneagyeTt yctaHaBnvMBaTb BOOSb
ocu Takux Tpy6. [Npn BepTMKanbHOW ycTaHOBKe TpyObl Npeobpa3oBaTenn pacrnonaratoT-
Csl BOOSb BepTUKarbHOW ee ocu. B 3ToM criydyae npu HacTomke Ha MecTe aKcrnyaTaunm
YPOBEHb CUrHanM3auum yctaHaBnuBaloT NPUMEPHO nocpeanHe mexay AByms npeobpa-
30BaTenamMu, Npyu 3TOM BO3pacTaeT BAUsHUE USMEHEHUS TeMnepaTypbl CTEHKN €MKOCTU

Ha NSMEHEHNE YPOBHA CUrHanmn3auumn o 0,1L Ha kaxgble 10°C nameHeHums TeMnepary-
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pbl, rae L — pacctosHue mexay npeobpasoBatenamn. BepTukanbHasa yctaHoOBKa npe-
obGpasoBaTenen pekomeHOyeTCcss B OCHOBHOM AN ONpPenerieHnst Hanmumumnsa >KUOKocTu
(ecTb unu HeT) BHYTpW TpyObl HA y4YacTke Mexay YCTaHOBIIEHHbIMW Ha HeN nNpeobpaso-
Batenamm NA-2.

1.11 BbIxogHbIMW CMrHanamMmu curHanmusaTopa SIBNAITCS NepeknioyYaemMble KOHTaKTbl
pene B bnoke B53-67, a Takke CBETOBas CUrHaNM3auus 0 HanmM4mMm Umn oTCyTCTBUM KUOKO-
CTU B EMKOCTSAX Ha KOHTpOnuMpyembIx YpoBHsiX. CurHanmsatop obecnevmBaert:

- CBETOBYIO CUrHanu3auui ypOBHS XUOKOCTU B YeTblpex pasnuyHbiX MecTtax (4e-
TbipeX KaHanax), NpyM 3TOM COCTOSIHME KaXkaoro u3 KaHanoB oTobpaxaetcsa AByMS CBe-
ToanogaMun Ha nepeaHen naHenn 6noka bO-67: npu HaANMYUKM XUOKOCTU HA KOHTPOIM-
pyemMoM ypOBHE B COOTBETCTBYILLEM KaHane 3axuraetca csetoauoq BbILWE, npu oT-
cyTCcTBMU Xungkoctn — ceetogmnog HVXKE;

- CBETOBYH CuUrHanm3aumio o6 oTKasax, CBSI3aHHbIX C HapyLUEHUAMMU B dNeKTpuye-
CKMX Liensax U akyCTUYEeCKMX TpaKkTax NepBuYHbIX NpeobpasoBaTenen nnm B JIMHUAX CBS-
31 C HUMK, NPU ITOM OQHOBPEMEHHO MuratoT ceetoanoabl BbILLE n HKE B ToMm kaHa-
ne, B KOTOPOM MPOM30LLEST OTKa3s;

- cpabaTtbiBaHME KOHTaKTHbIX MNap 3NeKTPOMEXaHUYEeCKUX pene curHanusaumm
YPOBHEN XMOKOCTU B KaXXOOM U3 YeTbIpex KaHanos, a Takke ogHoro pernie OTKAS, koTo-
poe BKM4yaeTcs npu obHapy>xeHnMn oTkasa B NI0OOM 13 YeTbIpeX KaHamoB.;

- OoTOGpaxeHne Ha 3HAKOCUHTE3UPYIOLLEM XUOKOKPUCTaNINYEeCcKoM uHAMKaTope
COCTOSIHUI KaXXA0ro U3 YyeTblpex kaHanoB (Mo BbIGopy onepaTopa) kak BO BpeMsi paboThl
CUrHanuaaTtopa, Tak 1 B NpoLiecce ero HaCTPOWKM;

- 3annCb U COXpPaHEHWe B dHEpProHe3aBMCUMON NaMATU AaHHbIX O BPEMEHU nepe-
KIIOYEHUS1 COCTOSIHMA KaHanoB MO KOHBEWEPHOW cxeme: 3anucbiBatotcs o 2000 no-
crnegHux cobbITui;

- nepefavy aHHbIX O COCTOSIHMM KaXaoro 13 kaHanos Ha Bxod MN3OBM no uHTep-
dency RS-485.

1.12 CurHanusaTtop BO BpeMsi paboTbl MOCTOAHHO AMArHOCTUPYET MCNPaBHOCTb
6nokoB BYTl1-4, Hanuune akyCTU4ECKMX KOHTAKTOB B MeCTe YCTaHOBKM npeobpasoBare-
nen MA-2 1 LENOCTHOCTb NMHWIA CBA3W. B criyyae BO3HWKHOBEHWNA B 3TUX Liensax nobon
N3 NepeyYnCrieHHbIX HEMCNPAaBHOCTEN BKIOYAETCS CBETOBasi cUrHanusauusi B COOTBeT-

CTByOLLEM KaHane Ha 6noke B3-67, a Takke Bkntodaetca pene OTKAS. lMNMepekntovae-
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Mble KOHTakTbl pernie OTKA3 npegHasHaveHbl Ans BKAKYEHUS BHELWWHEN CUrHanusauum
06 oTKa3e (3BOHOK, cMpeHa u ap.).

1.13 CurHanusaTop BblAepXMBaeT BO3AENCTBME MarHUTHbIX MOSIEN CETEBOW 4Yac-
TOTbI C HanpskeHHocTbo 40 40 A/m no TOCT 12997-84.

1.14 YpoBeHb paguonomex, cos3gaBaeMbix nNpu paboTe curHanusaTtopa, He npe-
BbllaeT 3HAYE€HUN, YCTaHOBMEHHbIX "OBLWeCco3HbIMM HOPpMaMn AonycKkaeMblX UHOYCT-
puanbHbix nomex" (Hopmbl 8 — 87).

1.15 lMo cnocoby 3awmTbl YenoBeka OT MOPAXEHUS INEKTPUYECKMM TOKOM CUrHa-
nnsatop cootBeTcTByeT knaccy 01 no NOCT 12.2.007.0-75.

1.16 lo 3awmLEeHHOCTM OT BO3AENCTBNSA OKpYXXatoLen cpeabl NEeKTPOHHbIN 610K
B3-67 curHanusaTtopa MMeeT UCMNOSIHEHME, 3alULEeHHOe OT nonagaHus BHYTPb TBep-
Abix Ten, crenedb 3awmTthbl IP20 no FOCT 14254-96.

1.17 Bnoku BYTl1-4 umetoT cteneHb 3aWmThl 0O0NOYEK COCTABHbLIX YacTen OT Mpo-

HUKHOBEHUS TBepAbIX Ten n Boabl 1P54 no NTOCT 14254-96.
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2 TEXHWYECKUME XAPAKTEPUCTWUKU

2.1 [Mpwn KOHTpONE YpOBHSA B EMKOCTAX M yCTaHOBKe npeobpasosatenen MNMA-2 no
ropusoHTann copma MnoBEepPXHOCTM B MeCTe KOHTPOMs — Mfockas, uinuHapudeckas
unu cepuyeckasi ¢ pagmycom KpuBnsHbl He MeHee 250MMm.

2.2 [Mpwn KOHTPONE HanMuusa XMaKocTn B Tpybax (UnmM eMKocTaxX) AnameTpom me-
Hee 500mm npeobpasoBaTenu MA-2 ycTaHaBnuBatoTCA BOOMb OCU TPyObl, Npn 3TOM
MUHUMarbHO gornyckaembli agnameTp Tpyo paseH 80 mm.

2.3 TonwmHa CTEHKM eMKOCTU unu Tpybbl B MecTe KOHTponsa oT 4 o 10mwm.

MpumedaHune — lNo 3akasy Moryt GbITb U3rOTOBMEHbI CUrHANM3aTopbl A1
KOHTPOIS1 YPOBHA B €MKOCTSIX C APYron TOMLWNHON CTEHOK.

2.4 TINOTHOCTb KOHTPOMMUPYEMO XUAKOCTU He MeHee 0,8 kr / M° .

2.5 lMoBTopsiemocTb cpabaTtbiBaHUs curHanusatopa D, npyu M3aMeHeHun ypoBHS
KOHTPONMPYEMOWN XNOKOCTU He NpeBbIaeT 3HayeHus £ 10 MM Npu HOpMarsnbHbIX YC-
nosuax no NOCT 23222-88.

2.6 MN3ameHeHWe ypoBHA CUrHanusaumm OT U3MEHEeHUs TemnepaTypbl OKpyXato-
Wwen cpedbl U TeMmnepaTypbl CTEHOK eMKOCTU Dpon. Ha kKaxable 10°C He npeBblwaeT
3Ha4YeHUN:

- NPV rOPM30HTanNbHOM yCTaHOBKe npeobpasoBartenen MA-2 — +5 mwm;

- Npy BepTMKanbHOW ycTaHoBKe npeobpasosatenen MA-2 — +0,1L, roe L — pac-
CTOsIHME Mexay npeobpasoBaTensiMu.

dakTopbl, BNUAKOLWME HA TOYHOCTHbIE XapaKTepUCTUKM CUrHanmsaTopa, npuse-
AeHbl B pasgene 4. PekoMeHOauum No MOHTaXy cCurHanmsatopa v nopsgok ero Ha-
CTPOWKM NpuBeaeHbl B pasgenax 8 n 9 gaHHOro pykoBoAcTBa.

2.7 CurHanusatop 3ajepxuBaeT BKYeHne 1 BbikrtoveHne pere YPOBEHD u
OTKAS B anekTpoHHOM 6noke B3-67 ana nogasneHusa gpebesra KOHTAKTOB pene npu
KonebaHnAX XXMAKOCTU PSAOM C KOHTPONIMPYEMbIM YPOBHEM, a TaKKe AMs1 UCKN0YEHNS
NOXHbIX cpabaTtbiBaHU cUrHanuM3aTopa OT MHAYCTpUanbHbIX NoMex. Bpemsa 3agepxku
cpabartbiBaHua pene YPOBEHbD B kaxxgom kaHane un pene OTKA3 moxeT yctaHaBnu-
BaTbCS Nofb30BaTeNeM Ha MecTe akcnnyataumm B npegenax ot 1 go 60c. MNpu Bbinyc-
Ke curHanusaTtopa yCTaHOBEHHOE BpeMs 3aepXkn — 1c.

Bpems 3agepxkn cBetoBoM curHanusaumm Ha 6noke BYI1-4 He perynupyetcs u

cocTtaBnsieT He 6onee 0,5c.
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2.8 KommyTaumoHHble xapakTepucTukmn koHTaktos pene YPOBEHb n OTKAS:

- poA TOKa - MOCTOSIHHbIA, NEPEMEHHbIN;

- BUA Harpysku - akTMBHas UKW UHOYKTUBHAS,

- HanpsbxkeHne He 6onee 240 B;

- TOK Harpy3ku He 6onee 1 A.

2.9 lNapameTpbl KaXXaon U3 NMHUN CBA3M 3NEKTPOHHOro 6rnoka b3-67 ¢ 6nokamu
bYI-4:

- ™Mn - nbor OBYXNPOBOAHLIN Kabenb 1M ogHa napa MHOMOXUbLHOTO Kabens;

- AnvHa - He 6onee 500 wm;

- eMKOCTb NUHUK - He 6onee 0,06 MKD;

- UHOYKTUBHOCTb NHMM - He 6onee 1,0 MIH;

- conpoTmeneHne B netne - He 6onee 50 Om.

2.10 MakcumarnbHble 3nekTpuyYeckme napamMmeTpbl MCKPOOGE30NacHbIX LieNen Cur-
HanuaaTopa UMET creayoLne 3Ha4YeHus.

BbixoaoHble nckpobesonacHble Lenu 6noka b3-67:

- HanpsikeHne Uo — He 6onee 20 B;

- TOK |0 — He 6onee 100 MA;

- UHOYKTUBHOCTb LO — He 6onee 1,0 MIH;

- emkocTb Co — He Gonee 0,06 Mkd.

BbixogHble nckpobesonacHele Lenu 6noka ynpasnenusa bYT1-4:

- HanpsixkeHne Uo — He 6onee 18 B;

- ToK lo umn (t umn £ 6 mkc, fcnepos. =51 Nu) — He Gonee 180 MA;

- UHOYKTUBHOCTb LO — He 6onee 80 MIH;

- 3Heprusa nmnynsca Wo — He 6onee 33 MkX.

BxogHble nckpobesonacHble uenu 6noka ynpasnernuns BYT1-4:

- HanpsbkeHne Ui — He Gonee 18 B;

- TOK li — He 6onee 100 MA;

- UHOYKTUBHOCTL Li — He Bonee 1,0 MIH;

- emkocTb Ci — 0,01 MK®.

BxoaHble nckpobesonacHsle Lenu npeobpasoatenen MA-2:

- HanpsbkeHne Ui — He Gonee 18 B;

- ToK li (4actoTon 100kl 4, yacTtoTa cnegoBaHua 51 Ny) — He 6onee 100MA;

- eMKocTb Ci — He 6onee 0,001 Mk®.
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2.11 TemnepaTypa MOBEPXHOCTU €MKOCTW B MeCTe YCTaHOBKWM npeobpasoBaTe-
nen MNA-2 6nokoB BYl1-4 He gorkHa BbIXOAMTb 3a npegensl oT MuHyc 40 0o nntoc
150°C.

MpumedaHue — Npn KOHTPOSE YPOBHA BOAbI, HAXOAsALWENCS NpyU HOpMarb-
HOM aTMOC(epHOM JaBrieHun, eé Temnepatypa He JorpkHa npesbiwaTts 70°C. 310
orpaHvyeHne CBs3aHO C Pe3KMM U3MEHEHNEM CBOMCTB BOAbI MpU TemnepaType Bbille
70°C, 4TO MOXET NPMBECTU K JIOXKHbIM cpabaTbiBaHNAM CUrHanu3aTopa.

2.12 TemnepaTypa OKpyxatoLlero Bo3gyxa B MecTe yCTaHOBKM GNOKOB ynpas-
nexHunsa BYT1-4 He gorkHa BbIXOAUTb 3a npeaensl oT MyHyc 40 go nntoc 70°C

2.13 Paboune ycnosusa akcnnyaTaunm anekTpoHHoro 6noka 63-67:

- Temneparypa okpyxatoLiero sosgyxa ot 5 go 40°C;

- aTMocepHoe gasneHune ot 84 no 106,7 klMa (ot 630 go 800 mm pT.CT.);

- OTHOCUTENbHAs BNaXXHOCTb Bo3ayxa Ao 95 % npu 35°C n 6onee HU3KNX Temne-
patypax 6e3 koHOeHCcaumm Bnarw.

2.14 CwvrHanusatop paboTaeT OT ceTu NepeMeHHOro Toka HanpshkeHnem 220 B ¢
AonyckaeMblM OTKITOHeHueM oT MuHyc 15 go nntoc 10 %, yactoton (50 + 1) Iw.

2.15 lMoTpebnsaemasn anekTpuyeckas MOLLHOCTb CUrHanmsaTtopa npyv HOMUHamNb-
HOM HanpsKeHUN ceTn NuTaHus - He 6onee 25 B-A.

2.16 [lokasaTtenu HageXHoCTn

2.16.1 CpegHsasa HapaboTka go oTkasa Tcp — He meHee 295000 u.

2.16.2 YcTaHoBneHHasa 6e3oTka3Has HapaboTka - He meHee 5000 u.

2.16.3 CpegHui NonHbIN CPoK Cryxbbl — HE MeHee 12 ner.

2.16.4 TonHbIN Ha3HaYeHHbIN CPOK crnyxbbl — 10 nerT.

2.17 labaputHble pa3mepbl 6nokoB, He Bonee:

- 3NEeKTPOHHOro 6noka 63-67 — 190x125x300 mm;

- Kaxxgoro n3 6nokos ynpasneHus bYI1-4 — 200x60x42mm;

- Kaxxgoro n3 npeobpasosatenen MNMA-2 — 70x 42x60MMm.

2.18 Macca cocTtaBHbIX YacTen curHanuaartopa:

- 9NeKTPoHHOro 6noka 63-67 — 5 «r,

- Kaxgoro un3 6rnokos BYI-4 — 3 kr.
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3 COCTAB N3OENNA

3.1 B KOMMNEeKT NoCcTaBKM cUrHanmM3aTopa BXOOAT:
3.1.1 C60opo4HblE €QMHWULbI:

OnokK anekTpoHHbIn B3-67 5[02.008.060, WIT. . . ... ... oo viie ... 1
onok BYIM-4-01 5[05.420.003-01, WUT. . . .ot vttt ettt e e e e e 1
6nok BYIM-4-02 5[05.420.003-02, WT. . . ..ottt it et i e e e 1
6nok BYIM-4-03 5[05.420.003-03, WUT. . . .o ottt ittt e e e e e e 1
onok BYIM-4-04 5[05.420.003-04, WUT. . . ..ottt et et e e e 1
3.1.2 KomnnekTt 3anacHbix Yacten 5[4. 070.300:

BcTaBka nnaskas BlM1-1-0,5A-250 B, Wwt. . . ........... .. ... 2
BcTaBka nnaekas BlM14-8-0,1A-250 B, wt. . .. ........ .. .. ... 3
3.1.3 KomnnekT MoHTaxHbIX Yacten 5[14.075.318:

poseTtka PIT10-7JIM, WT. ... ... i 1
BUMKa PIIL0-11JIT, WT. ..o e e e e e e e e e 1
THE300 DB-25F, LUT. . . o e e 1
THE3O0 DB-OF, LUT. .. . e e e e 1
Kopnyc K pasbeMy DP-25C, LT, . . ... .. 1
Kopnyc K pasbeMy DP-9C, WT. . .. . ... 1
nnatgopma 506.124.417, LUT. .. ..ot 8
KpoHWTENH 5[8.093.216, LUT. .. ... ittt e e 1
neHta 5[8.611.526, LUT. . .. ... i 4
nacta KMT-8 TOCT 19783-74, . .. ... 80
BUHT B.M6-69x14.36.013 TOCT 1491-80, WT. . ... ... 32
BUHT B.M4-6gx20.36.016 TOCT 17473-80, WIT. .. ... .o, .. 2
BUHT B.M3-6gx6.36.016 TOCT 17473-80, WIT. ... ... 2
ravka M4-6H.5.016 TOCT 5927-70,lUT. . ... ...t 2
wanba 6 651 019 TOCT 6402-70, UT. . ..o ittt e i e e 32
wanba 4 65 016 FTOCT 6402-70, LUT. . ..ottt it e e e e 2
wanba 4.04.016 FTOCT 11371-76, WUT. ... .ottt 4
wanba 3 65 016 TOCT 6402-70, WUT. . . oottt e e e 2
Yaluka nnombupooyHasa 1-3-08kn-016 MOCT 18678-73, wiT. ......... 1
3.1.4 [okymeHTauus:

pykoBoAcTBO no akcnnyatauun 501.430.016 PO, 9k3. . ............... 1
nacnopt 5[1.430.016 MMC, 3K3. . ... ...t 1

Mpumep 3anucu curHanusatopa ACY-4 B TeXHNYECKOW OOKYMEHTaUUN 1 3aKkase Ha
noctaeky: «CurHanusatop yposHa ACY-4 5[11.430.016 TY»
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4 YCTPOMUCTBO W PABOTA U3OENWA

4.1 lMpuvHUMN OENCTBUSA CUrHanNM3aTopa OCHOBAH Ha KOHTpoNe aMmnnuTyabl akyCcTu-
YeCKMX BOMH OMpederneHHoro Buaa, BO30yxaaeMblX U MPUHUMAaEMbIX aKyCTUYeCKUMU
npeobpasoBaTensmMmn B CTEHKE EMKOCTU Ha KOHTPONMPYEMOM YPOBHE MPU Hanuyuu unu
OTCYTCTBUW XNOKOCTU HA 3TOM YPOBHE BHYTPU EMKOCTM.

4.2 CurHanusaTtop OTHOCUTCS K U3enusam, HacTpanBaeMbIM Ha MecTe JKcrryaTaumm
nocrne MoHTaxa. [lopsagok HacTporku curHanusaTtopa npuesegeH B pasgerne 9 u B npurio-
XXEeHUN 2 JaHHOro PyKoBOACTBA.

4.3 CurHanusaTtop COCTOUT U3 CrneayoLwmX OCHOBHBIX COCTaBHbIX YacTen:

- ANeKTpoHHoro 6noka 63-67 (nanee no Tekcty — 6nok 63-67);

- yeTblpex 6nokoB ynpasneHusi n npeobpasosaHusa bBYI-4 (ganee no tekcty — 6no-
kn BYT1-4) B yeTblpex UCNONHEHNSIX, COOTBETCTBYIOLLMX HOMepaM kaHarnoB: 6noku BYTI-
4-01, bYT1-4-02, BYT1-4-03 n BYI1-4-04. Janee no TEKCTY UCMNOMHEHUS yKa3biBaOTCS MO
Mepe HeobxoauMocCTu.

HasHaueHune cocTaBHbIX YacTen npusBeaeHo B pasgene 1 AaHHOro pykoBoACTBa.

4.4 BHewHwi BuA, rabapuTHble U yCTaHOBOYHbIE pa3mepbl 610KOB curHanusaTopa
npuBeaeHbl Ha pucyHkax A.3 n A.6 npunoxeHuns A AaHHOro pyKoBOACTBA.

[na obecneveHns TpeboBaHU B3pbIBO3aLLMTLI BHYTPEHHUN 06BbEM Kaxkaoro u3 6no-
koB ynpasneHusa BYT1-4, cogepxawmi nnarty ynpaBneHust ¢ 3reKTpopagnoarieMeHTaMm v
610KN NCKPO3aLWMThI, 3anNMBaeTCa KOMMayHAOM, B CBSA3WN C YEM PEMOHTY 3TV BIIOKM Ha Mec-
Te 9KcnnyaTauun He nognexwut. B Gnokax BO-67 Takke nmeetcs 6rok, 3akpbITblii He
BCKPbIBaEMbIMW KpbiLLKamMy — 60K UCKpo3awwmThbl. [103TOMy BbILLEALINA U3 CTPOS CUTHa-
nnM3aTop MOXeT BblTb OTPEMOHTMPOBAH TOMbLKO B YCNOBUSIX NPEANPUSATUS — U3TOTOBUTENS U
B J@HHOM PYKOBOACTBE MpUHLMNMANbHbIE 3MEeKTpUYeckne cxembl GIIOKOB curHanmsaTopa
He npuBoaATcs. [na MosCHeHWs yCcTponcTBa M paboTbl CUrHanM3aTopa WUCMONb3yHTCH

(pYHKLMOHaNbHbIE CXeMbl, MPMBEAEHHbIE HA pUCYHKax A.1 1 A.7 npunoxeHus A.

4.5 Brnok BYTI1-4 (cm. pucyHok A.3) KOHCTPYKTMBHO COCTOMUT U3 OBYX aKyCTUYECKUX
npeobpasoBatenen NA-2 (ganee no Tekcty — npeobpasoatenu A-2) n 6noka ynpas-
neHus npeobpasoBatensMmu (aanee no Tekcty — 6nok ynpasnenuns bYI1-4), anektpuye-
CKW COeAMHEHHbIX Mexay cob60N Hepa3beMHbIM 3KPaHUPOBAaHHbIMU (KOakcuarbHbIMK)

kabenamu.
Bnok ynpasnenuns BYI-4 npeaHasHayeH onst OpMMPOBaAHUA UMMNYbCOB BO36YX-

OeHUnA unany4yawuwiero nbesonpeo6pasoBaTen$|, YCUNEeHUA 3JNeKTpU4eCkKnx nmMnyrbCcoB,
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nonyyaembiX OT NMPUEMHOrO nNbe3onpeobpasoBatensd u NpeobpasoBaHUsa 3TUX UMMNYMb-
COB B BMA, YAOOHbIN ANdA nepefayn nHdopMmaumm no OBYXNPOBOLAHOM JIMHMK CBSA3U B
3NEeKTPOHHbIN 6110k B3-67. o 3TON Xe NMHMK CBA3U NOA4aeTCa HanpsXKeHne nuTaHus
6noka B3-67.

Ha 6onblion kpbiwke 6noka ynpasnexHms BYI-4 pacnonoxeHsi:

- 3arnyLwka, nog KOTOpOW Haxo4MUTCA OCb pe3ncTtopa perynmpoBKA amnimTygbl UM-
nynbcoB ¢ Hagnucbto PET.;

- ceetogmopn ¢ Hagnucbto CUMHAJT YPOBHA;

- Hagnucb KAHAJ1 ¢ Homepom KaHana.

OTa KpblLlWKa HECbeMHas!, NoA4 HeN Haxo4MTCHA OTCEK, 3anuTbl KoMmnayHaoM. Kpbiwl-
Ka nnombupyeTtca Ha npeanpuaTUN — N3rOTOBUTENE.

Mo Manomn KPbILLKON ornoka ynpasrneHus BYM-4 c HaAnUcbto
MCKPOBE3OIACHbBIE LIEMN HaxoguTca oTcek, B KOTOPOM pacnofioXXeH BUHTOBOM
KNEMMHUK AN NOAKNIYEHUs NUHUK cBA3n ¢ 6rnokom B63-67. Ha 60koBON NOBEPXHOCTM
6noka ynpaenenus BYI1-4 pacnonoxeHo otBepctue ¢ Haanucbto JINMHUA gns BeBoga
Kabens NUHUK CBA3N N 3NEMEHTbI YNNOTHEHMST 3TOro kabensa. Ha TopueBon noBepxHO-
cTn 6noka pacnosnoXeH 3aXnm 3a3eMneHnsi C COOTBETCTBYIOLLIMM 3HAKOM.

Csetoanog CUMHAJT YPOBHA ucnonbsyeTcs [Ons CBETOBOW curHanusauuu npu
YCTaHOBKE HOMMWHANbHOrO YPOBHS aKyCTMYECKUX UMMYyNbCOB (Npy MOMOLM perynstopa
PETI.) B npouecce HacCTpOMKM curHanmsaTtopa Ha MecTe akcnnyaTtaumn. locne HacTpomn-
Kn n Bo Bpemsi paboTbl curHanusatopa 3TOT CBETOAMOL C HEKOTOPOW MOrpeLlHOCTLIO
oToGpaxaeT oTcyTcTBME (CBETUTCS) MM Hanuuyme (norawleH) XMOKOCTU Ha KOHTpOonu-
pyemMoM ypOBHe.

Brok ynpasneHus BYT1-4 ycTtaHaBnMBaeTCAa Ha KPOHLUTENHE (B KOMMMEKT NOCTaBKU
curHanmsartopa KpOHLITENH He BXOAWUT), KOHCTPYKLMS KOTOPOro MoxeT ObiTb ntobon,
obecneumnBaloLLen HagexHoe 3akpenneHne atoro 6noka psgoM ¢ MectaMy YCTaHOBKM
npeobpasoBatenen MNMA-2. [Ins yctaHoBku 6noka ynpaeneHus BYI1-4 MOXHO ncnonb3o-
BaTb MMEKLNECH MOHTAaXHbI€ 3fIeMEHTbl KOHCTPYKUUN Ha NOBEPXHOCTU eMKOCTU. Pe-
KOMeHZaumm no MoHTaxy 6nokoB BYI1-4 npuBegeHbl B pasgene 8 [aHHOMO pPyKoOBO-
acTtea.

MpeobpaszoBaTtenu MA-2 yctaHaBnMBaKOTCS Ha MOBEPXHOCTU €MKOCTU Ha KOHTPO-
npyemoM ypoBHe. Kaxgbin n3 npeobpasoBatenen A-2 coctout u3 kopnyca c ycTa-

HOBJIEHHbLIM B HEM nbesonpeo6pasoBaTeneM, ANIEKTPUHECKN COeJUNHEHHbIM KOaKCcuarib-
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HbIM Kabernem ¢ nnatoun B 6noke ynpasneHusa BYT1-4. ®dukcauna npeobpasosatenen MA-2
Ha CTEHKe €MKOCTW Mnn Ha Tpybe Ha KOHTPONMPYyeMOM YPOBHE OCYLLECTBIISETCA OAHUM
n3 cnocoboB, NpMBeAeHHbIX B pasgene 8 gaHHoro pykosoacTtea. Ha pucyHkax A.4 n A.5
npunoxeHunsa A npuBeaeHbl NpUMepPbl YCTaHOBKM nNpeobpasoBaTenen MA-2.

B ogHom 13 npeobGpasosartenen MA-2 6noka BYT1-4 npoucxoguTt npeobpasoBaHune
3NEKTPUYECKMX UMNYNbCOB, POPMUPYEMbIX reHepaTopom B Gnoke ynpaenenusa BYT1-4,
B aKkyctuyeckme. OTOT npeobpasoBaTtenb SBMASETCS u3nyyaTenem YnbTpasBYyKOBbIX
BOJIH, KOTOpbIE, PacnpOCTPAHAACL B CTEHKE KOHTPONIMPYEMOW €MKOCTU, JOCTUraloT BTO-
poro npeobpasoBartens MA-2, aBnsOLWErocsi NPUMEMHUKOM YrbTPa3BYKOBbIX BOSH, B KO-
TOPOM Npoucxoant obpatHoe nNpeobpas3oBaHNEe akyCTUYECKMX MMMYNbCOB B 3neKTpude-
CKue.

AKyCTMUYeCKMe BOJSIHbI, PacnpOCTPaHAACh B CTEHKE €MKOCTU MeXAay M3ny4aro-
WUM 1 npvemMHbiM npeobpasoBatenamu NMA-2, MHOrokpaTHO OTpa)kalTcsa Ha rpa-
HUUax pasgena: CTeHKa eMKOCTU - OoKpyxawwas cpega. Npu kaxgom oTpaxeHuu
NPOUCXOaMUT NOTepPsa 4YaCTU 3HEPrum 3TUX BOJIH. DTN NOTEPU OTHOCUTESNIbLHO HeBe-
NUKK, ecnn ¢ 06enx CTOPOH CTEHKM €MKOCTU HaxoauTcs Bo3gywHaa (Mnm razoBas)
cpepa.

[Mpy KOHTaKTE CTEHKU €eMKOCTU C XMUOKOCTbIO NOTEPU SHEPrUn BOSIH MPU KaXKOOM OT-
paxeHUn BO3pacTaloT 3a CHET nepexoaa YacTu 3Heprun BOSH B 3TY XUAKOCTb, a 3a cyeT
MHOFOKpaTHbIX OTPa)XeHWn aMnnuMTyda MMMNynbCOB Ha nNpuemMHoM npeobpasosBartene 3a-
METHO YMEHbLUAEeTCs, YTO N ABMSETCH NPU3HAKOM Hann4yus XXUOKOCTU Ha ydYacTKe Mexay
MeCTaMm YCTaHOBKM NpeobpasoBaTtenien Ha CTEHKE KOHTPOSIMPYEMOWN EMKOCTH.

4.6 bnok Bb3-67 ycTaHaBnvMBaeTCHA Ha WUTE B MOMELLEHUN BHE B3PbIBOONACHbLIX
30H. BHewHun Bua n rabaputHole pasmepbl 6noka 53-67 npuBeaeHsbl Ha pucyHke A.6
npunoxexHuns A.

Pasbembl ana nogkntoyeHus 6nokos BYI1-4 n BHELWHMX YCTPOWCTB pPacmnosioXeHbl
Ha 3agHen naHenu 6noka B3-67. JluHuM cBaA3n ¢ 6nokamu BYT-4 nogkntoyaroTcsa K
pasbemy ¢ Hagnuceto NCKPOBE3OITACHbLIE LEMA.

[ns cBA3n ¢ BHeLWHMMK ycTporcTBamm B 6roke B63-67 nmetotcs:

- YeTblpe pene YPOBEHb, no ogHOMY Ha Kaxabli KaHamn, KOHTaKTbl KOTOPbIX Nepe-
KNKYaTCA B 3aBUCMMOCTM OT MOJSIOXKEHUS YPOBHS XUOKOCTU B KOHTPOSIMPYEMbIX €MKO-
ctax. CoctosiHMe Kaxgoro pene (BKMHYEHO Uy BbIKMKOYEHO) B 3aBMCUMOCTU OT MOJSI0-

XeHUA ypoBHA XNOKOCTU B COOTBeTCTByPOLIJ,eﬁ KOHTpOﬂMpyeMOﬁ €MKOCTH (BbILLIe nin
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HWXE KOHTPOSIMPYEMOrO YPOBHS) MOXET YyCTaHaBnMBaTbCS NpOorpaMMHoO. KOHTaKTbl pe-
ne YPOBEHb BbiBegeHbl Ha Bunky BbIXObl,

- pene OTKAS, Bknovatoweecs npu HapyleHuax B paborte curHanusartopa, nepe-
YUCMEHHbIX Janee no TEKCTY, KOHTaKTbl 3TOro pene BbiBeAdeHbl Ha Bunky BbIXOObl;

- y3en uHTepdgenca, obecneunsaroLmii 0O6MeH C BHELUHMMWN YCTPOUCTBaMM MO WH-
Tepency RS-485, uenu nHTepdenca BbiBeAeHbl Ha OTAENbHbIA pasbeM C HAAMUCHIO
RS-485.

Ha nepegHen naHenu 6noka B3-67 pacnonoXeHbl curHanbHble CBeTOoAMOAObl U
XNOKOKPUCTANIMYECKUA 3HAKOCUHTESUPYIOLLNA NHOUKATOP (Oanee no TeKCTY — UHAMKa-
Top XKKW). 3aech xe HaxoanTcsa knasmaTtypa, ucnonbdyemasi ansa sbibopa pexxmmoB pa-
60Tbl curHanusaTopa, napaMmeTpU4eckom HaACTPOMKU U ynpaBreHns paboTon curHanu-
3aTtopa B LieSfioM.

lMonoxeHne ypoBHSA XNOKOCTU B KaXKOOW M3 KOHTPONMPYEMbIX TOYEK oTobpaxkaeTcs
npu nomMmown OByx ceBetoamonoB. CurHarnbHble CBETOAMOOblI BCEX YeTbipex KaHaroB
pacnonoxeHbl B Ba psga: B BepxHeM psagy ¢ Hagnuceto BbILWE pacnonoxeHbl cBeTo-
Anonbl, 3axurarowmecs npu MNpPeBbIWEHUN XUOKOCTbIO 3aJaHHbIX KOHTPONMpPYyeMbIX
YPOBHEN, B HWXKHeM psgy ¢ Hagnucbio HVDKE — ceeToamonbl, 3axurawowumecss npu
YPOBHSX XXMOKOCTU HWXKe 3afaHHbIX B KaXXOOM U3 KaHaroB.

Ecnun ypoBeHb xugkocTn konebnetcs Bo3ne KOHTPONMPYeMOro ypoBHs (Hanpumep,
npu 3anosIHEHUN €MKOCTU), TO BO3MOXHO Nepuoaumyeckoe nepeknoyeHne cBeTtoaMoaoB
BbILLWE n HWXKE B gaHHOM kaHane. [Ons Toro, 4tobbl B Takow CUTyaLuUn UCKIOYNTD He-
OAHO3HAYHOCTb cpabaTbiBaHMs CUrHanbHbIX pene, B 6noke 63-67 nmeeTca BO3MOXHOCTb
NpOrpaMMHON YCTAHOBKN BPEMEHWN 3aepXKn cpabaTtbiBaHUs 3TUX pere OT B AuanasoHe
oT 1 go 60 c. lNpu aTOM pene nepeknoyaeTcss B TO WU MHOE MOSIOXKEHUE TOSTbKO B TOM
crny4vae, eCnm ypoBeHb XXMOKOCTU MpU ero konebaHnsx o4HO3HAYHO AOMbLUE N0 BPEMEHU
HaXOAUTCSA BbILLE UM HUXKE KOHTPONMPYEMOTO YPOHS.

Kpome curHanbHbIX CBETOAMOOO0B YPOBHSA Ha nepegHen naHenu 6noka b3-67 Ha-
Xooarcs:

- cBetoguon ¢ Hagnucbto PABOTA, curHanuaupylowmi o HopmanbHou pabote
6noka B63-67. NMpn HopmanbHOM paboTe 3TOT CBETOAMNO 3aXKUraeTcs U racHeT C nepuo-
OOM npumepHo 1c¢;

- ceetoguog CETb, curHanuanpyroLwmnin o BKAKOYEHUN NnTaHms Broka.
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4.7 CurHanusatop mMoxeT paboTaTb B HECKONbKUX pexumax. OnucaHne pexmmMmosn
paboTbl NpvBeaeHo Aanee No TEKCTY, a Takke B pasgene 9 v npunoxeHun b gaHHoro
pyKOBOACTBA MO 3KCnnyaTauumu.

Bca nHdopmaums, Heobxoammas npy paboTe curHanusaTtopa BO BCEX pexumax,
oTobpaxaeTcs Ha XKW, pacnonoxeHHOM Ha nepegHen naHenu 6noka 63-67. MNpu atom
obecneumBaeTcs: UMHOUKAUMS TEKYLLUMX COCTOSIHUIM KaHamnoB, MPOCMOTP XypHarna cpa-
GaTbiBaHW curHanu3aTopa, a Takke WHpopmauus, HeobxoaMmasi npu BbIMNONTHEHUU
ornepaumin HaCTPOMKN N KanMbpoBKN CUrHanu3aTopa no onpeaeneHHbIM anropuTmam.

Bnok B3-67 BbINOSIHEH HA OCHOBE MUKPOMPOLIECCOPHON TEXHUKU, UMEEeT SHeproHe-
3aBUCMMYIO MaMATb NPOrpaMm U AaHHbIX, 3anncbiBaeMblX NPU HAaCTPOWKE CUrHanu3aTto-
pa. imetoTca Takke BCTPOEHHble SHEProHe3aBUCKMMbIE Yackl N MaMsATb OaHHbLIX O npe-
AblOYLLNX COCTOSIHUSIX KaHanoB (KypHan cobbiTun).

[ocToBepHas HOpMaLMS O MOMOXEHUN YPOBHEN XUOKOCTEN B KOHTPONUPYEMbIX
€MKOCTSAX MO KaX4oMy M3 KaHanoB BO3MOXHa TOJIbKO MOCMe HacTpOMKM curHanusaTtopa
no metoaukam, npuBefdeHHbIM B pasgere 9 n npunoxeHun b gaHHoro pykosoacTea no
aKcnnyartauumu.

HacTtpowka ocyliecTBnseTcs Ha MecTe aKcnnyataumv MHanBMAyarsbHO No KaXxgomy
N3 KaHarnos, Npyv 3TOM B SHEProHe3aBUCUMYIO NaMsiTb 3aHOCATCHA MHJOpMauns O napa-
MeTpax 3MNeKTPUYeckux CUrHanos, noctynarowmx ns 6nokos bYI1-4, Ha ocHoBe KOTOPbIX
Aanee OCyLIECTBSAETCA CUrHaNM3auusa 0 KOHTPOMpYeMbIX YPOBHSAX xugkocten. Kpome
TOro, NPU HacTPOMKe B KaXKOOM U3 KaHanoB MoOXeT OblTb MHOUBMAYANbHO YCTAHOBMEHO
N 3anMcaHo B 9HEProHe3aBMCUMYIO NamMsaTb BpeMs 3adepXku cpabaTbiBaHWUs CUrHamb-
HbIX pene, a Takke Tpebyemble COCTOSHMS 3TUX perie Npu N3MeHEHUN KOHTPONMPYEMbIX
YpOBHeW (Kaxgoe perne MOXeT ObiTb YCTAaHOBMEHO Ha BKIIOYEHME KaK Npy MOBbILLEHWN
YPOBHS, Tak U NPU €ro NOHMXEHUN).

Ana VCKMYeHns HeCaHKUWMOHUPOBAHHOIO M3MEHEHUS OaHHbIX, BBEAEHHbIX Mpu
HaCTpoWKe, B cUrHanusarope npegycMoTpeHa yCTaHOBKa Naposisi, KOTOPbIN BBOAUTCS C
KnaBmaTypbl Ha MecTe akcnnyartaumu. [lpn ycTaHOBNEHHOM naporie UMerTcs ABa pe-
Xvnma JocTyna K AaHHbIM:

- pexxum goctyna ONMEPATOP, npu kotopoM Ha KK moxeT GbiTb BbiBEAEHA TOSMb-
KO crnegyrowas MHdopmaumsa: Tekylee COCTOsIHME KaHaroB C WHAMKauWen Tekylero
BPEMEHM, MPOCMOTPEH XypHan cobbiTui, a Takke MOXeT BbiTb NpoM3BeAeHa KOPPEKTU-

PpOBKa 4acoB,
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- pexxum poctyna MOMHbIV, ucnonbayembiit Npu HAcTPOiiKe curHanusaTopa. JToT
pPeXumM MOXeT ObITb BKNOYEH TONbKO NOcne BBOA4A NMaponsi, yCTaHOBMEHHOrO npu npe-
AbloyLien HacTpouke cneyuanncTtoMm, MMeKLWMM NpaBo NPOBOAUTb 3Ty HacCTpowuky. B
pexume poctyna MOJHbIA nposoasTca onepauun no kanubposke curHanusaTopa, a
TaKke MMeeTcs BO3MOXHOCTb M3BMEHUTL U 3anncaTb YCTaBkM cpabaTbiBaHUS BCEX perne
no BpeMeHaMm 3aJepXXkm 1 HanpasneHuto (cpabaTbiBaHMe pene npu nepexoae YpPOBHS
xngkoctn BbIWWE — HWXE wnun HWXKE — BbILLE).

B HacTpoeHHOM curHanusaTope npu BKMKOYEHHOM NUTaHUM Ha NepeaHen naHenu
6noka B3-67 pomkHa oTobpaxkaTbCa crieayowas MHopMaLms:

- curHanbHble ceetogmoabl BbIWE n HWKE pgomkHbl oTobpaxaTb Tekyliee co-
CTOSIHNE YPOBHEMN XNOKOCTEN B KOHTPONUPYEMbIX TOYKAX;

- Ha XKW gomkHbl oToBpaxaTbCs: B BEPXHEN CTPOKE — TeKylimne gaTta U Bpemsi, BO
BTOPOW CTPOKE — HOMEpPa KaHanoB W COCTOSIHUA YPOBHEW XuakocTen, [ybnupyto-
Wwme cBeToamoaHble nHankatopbl. [Npn atom yposeHb BBILLIE oTtoGpaxaeTcs MHeMo-
HUYECKMM 3HAKOM « 1 », ypoBeHb HVXKE — 3Hakom  « | ».

Mo 3anpocy c knaBuaTtypbl (CM. npunoxeHue B) MOXHO nNpocMOTpeTb
XypHan cobbitui, npun atom Ha XKW nocnepoBaTtenbHO MOryT ObiTb BbiBE-
A€Hbl faHHble 0 2000 npeablaywmx cpabaTbiBaHUAX CcurHanmaaTtopa, npu
39TOM Ha wuWHAMKaTope oTobpaxalTca: HOMep KaHana, Aata U Bpemsi, a Takke
HanpasneHve u3aMeHeHus yposHA: BbILLUE nnn HWXXE (cooTBeTcTBYlOWAA MHEMOHUKA
Ha MHOUKaTOpE: « T » WUNU « | »).

B curHanusaTtope npegycMOTpeH pexnm BblknoYeHusa noboro kaHana. BeiknoyaTb
KaHan HeobxoaMMo B Tex criyyasix, korga B 9Tom kaHane 6nok bYl-4 He ycTtaHoBneH
UNN He NMOAKIYEH, UNn Bbiwen n3 ctpos. KaHan MoxeT 6bITb BbIKIOYEH TOMBKO B pe-
xume poctyna MOJIHbIV. Mpu 3TOM curHanbHble CBETOAMOAbI B BLIKMIOYEHHOM KaHane
He cBeTaTcs, a Ha XKKWN cocTosiHme AaHHOro kaHana otobpa)kaeTcs 3HaKOM « — ».

Mpn BO3HWKHOBEHUWN OTKa3a B NMt0OOM M3 KaHaMoOB: NPU HapyLUEHUM aKyCTUYECKOro
KOHTaKkTa unm obpbiBe nuHun cBsasm ¢ 6nokom BYT1-4 — Bkniovaetca pene OTKAS, 3a-
MblKasi KOHTaKTbl, K KOTOPbIM MOXET ObITb NOAKNIOYEHO BHELLUHEE CUrHarIbHOE YCTPOMNCT-
BO — 3BOHOK, CUpP€EHa, curHanbHasa namna (cM. pucyHok A.8 npunoxeHus A). Kpome Toro,
ceetoamoabl BbILUE n HWXE kaHana, B KOTOPOM NpOU3OLLEN 0TKa3, Ha4yMHaloT O4HO-
BpeMeHHO muratb, a Ha KK/ B aToM kaHane yctaHaBnuBaeTCcs MUraroLLmMi MHEMOHUYE-

CKMKM 3HaK « 0 ». [locne BO3HMKHOBEHUSI OTKa3a npun Haxxatnn nobor KnaBuULLIN CBETO-
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avoabl B AaHHOM kaHane racHyT, pene OTKA3 BoikntoyaeTcs, Ho Ha KK ocTaeTca mu-
raroLLnin 3HaK «0 ».B KaHare ¢ OTKa3oM.

Onepaunn kanubpoBKM NPOBOAATCS OTAENbHO NO Kaxaomy kaHany. B npouecce
KanMbpoBKM CUrHanu3aums B OCTarnbHbIX KaHanax cCoxpaHsieTcs.

4.8 dyHKuMOHanbHasa cxema 6noka BYI1-4 npuBegeHa Ha pucyHke A.1 NpunoXxeHus
A. Ha pucyHke A.2 npuBegeHbl ocuMnorpaMmmsl UMMySibCOB, (POPMUPYEMBIX B JIMHUSX
cBA3n mexay 6nokamm 63-67 n BYT1-4.

MNMuTtaHne Ha kaxabin 6nok BYI-4 noctynaet u3 6noka B3-67 no AByxnpoBOAHON
nnHUK cBa3un. Mo aTnm xe nNnHUAM nepegaeTcs MHgopmMaums ua 6nokos bYI-4 B 6nok
B3-67. B 6noke B3-67 umeetca 6nok uckposawmTbl (CM. (OYHKLUMOHANbHYIO CXeMy Ha
pucyHke A.7), B KOTOPOM pacrnofioXeHbl ABa MCTOYHMKA UCKPOOE30macHOro Hampske-
HWUS, K BbIXOAY KaXXOoOro U3 KOTOPbIX MOXeT ObiTb MapannenbHO MOAKMHYeHbl Mo ABa
6noka BYT1-4: k ogHOMy UCTOYHUKY — Brokn BYT1-4-01 n 6nokn BYT1-4-02, ko BTOpoMY UC-
TOYHUKY — 6nokn BYI-4-03 n BYI1-4-04. [Ina yno6cTtBa NOAKMOYEHUS NIMHUA CBA3U B
pasbeme VICKPOBE3OIMACHbLIE LIEMWN Ha 6noke B3-67 nmetotcsa YeTbipe napbl KOH-
TakTOB, COeANHEHHbIE NMonapHO naparnnensHo (CM. pUCYHOK A.7), No3BonsoLwme peanm-
30BbIBaTb pa3nuyHble cxeMbl nogknoveHns 6nokos BYI1-4 (cm. pucyHkn A.8 n A.9 npu-
noxexus 1).

Hanpumep, BO3MOXHO Ha O4HOM €MKOCTU yCTaHoBUTL ABa 6noka BYI1-4-01 n BYTT-
4-02 Ha pa3sHbIX YPOBHSIX, COEAMHUTb UX NapannenbHO Mexdy cobon AByMs NpoBogamu,
a 3aTeM CoeauHUTb UX OQHOM napown nposoaoB AnuHon Ao 500m ¢ koHTakTamn b1l n Al
pasbema MCKPOBE3OIACHbIE LIEIM 6noka B63-67. AHanornyHoe coeguHeHne MOX-
HO BbINOMNHUTL ¢ 6rokamun BYTM1-4-03 n BYT1-4-04, ycTaHOBRNEHHbIMU HA BTOPON €MKOCTMW.
Takon BapuaHT nogkntodeHnsa 6nokos bBYI-4 npueegeH Ha pucyHke A.8. [lpyrme cxembl
MOAKIMIYEHNs NpuBeAeHbl Ha pucyHke A.9. HO npu nOObLIX BapuaHTax NOAKMOYEeHUS
6nokn BYI1-4 aneKkTpMyeckn OkasbIBalOTCHA COEOMHEHHBIMU Mexay cobon napannensHo
no aea: bYI1-4-01 c BYI-4-02, a BYI1-4-03 ¢ bYI1-4-04.

[nsa cMHxpoHn3aumm paboTbl Bcex BnokoB curHanunsatopa 6nok b3-67 dopmupyeT
B KaXXAOW M3 nap NUHUN CBA3N CUHXPOUMNYMbCbI C aMMANTygon, NOYTM paBHOW Hanps-
XEHWIO B JIMHUUN CBA3N. TUMU CUHXPOUMIYNbCaMU NPOU3BOAUTCA 3amnyCK LIMKIOB N3Me-
peHunsa B 6nokax BYI1-4 (cm pucyHok A.2). [Ina pasgeneHnsi No BpeMeHn 3anycka 6o-

koB BYT1-4, BKNOYEHHbIX napannesibHO, CUHXPOUMMNYJbCbl UMEKT Pa3JyIM4YHYO OANTUTEe b-
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HOCTb M CreayrT ApYyr 3a APYroM nooyepenHo, Npu 3TOM Kaxabli B6noK «OTKNMKaeTca»
Ha onpeaenieHHy ONUTENbHOCTb.

Ha pucyHke A.2 npuBegeHbl ocumniorpaMmmMbl UMNYNbCOB, (POPMUPYEMbBIX B NINHK-
AX CBA3M C ogHon napown 6nokoB BYT-4. Hanpumep, ecnu 310 nepeas napa, T0 gnv-
TENbHOCTM CUHXPOUMMNYNbCOB YyKasaHHble 6e3 ckobok, npefgHa3HadeHbl AN 3anycka
6noka BYI1-4-01, B ckobkax - ans 6noka bYI-4-02. OcumnnorpaMmmbl AN BTOPOW napbl
Gr10KOB UMEIOT TakoW e BUA, a ANUTENbHOCTU CUHXPOMMMNYLCOB B 3TOW Nape COOTBET-
CTBEHHO OyayT: 6e3 ckobok - ansa 6noka bYI1-4-03, B ckobkax - ana 6noka bYI1-4-04.

Kaxxgbin 6ok ynpasnexust BYT1-4 BkntoyaeT B cebs cnegyowime pyHKUMOHaNbHbIE
y3nbl (CM. pucyHoK A.1), KOTOpble NpegHa3HaYeHb!:

- UM = nanyyarowmn noesonpeobpasoBaTtesnb, PacnofioXeHHbI B OOHOM U3 npe-
obpasosaTtenen MA-2, npegHasHayeH ansa npeobpasoBaHns SNEKTPUYECKNX MMMYSTbCOB
B aKyCTU4ecKue.

- [N — npuemHbIn Nbe3onpeobpasoBaTenb, PaCcMofIOKEHHBIN BO BTOPOM npeobpasoBa-

Tene MNA-2, npeaHasHa4veH ars npeo6pasoBaHM$| aKyCTU4EeCKMX NMMNYJ1bCOB B SN1IEKTPUYECKUE.

- BA1 — 6nok nckposawmTbl anekTpudecknx uenen npeobpasosatenen MA-2. Ha
yHKUMOHaNbLHOM cxeMe npuBedeHa ynpoLleHHas cxema 3Toro 6noka. OH BbINOSHEH B
Buge tpaHcdopmatopos T1, T2, nepegarowmx MMnynbCbl OAUTENBHOCTHIO MPUMEPHO
6...10MKC M MCKMOYalLWmMxX nonagaHne MOCTOSIHHOro HanpsbkeHus un3 uenen 6Gnoka
ynpaesneHust BYl-4 Bo BHewHWe uenu coeguHeHusa ¢ npeobpasosatensmu MA-2. Am-
nNUTyga uMnynbCoB B Lenu manydarowero npeobpasosartens (Ha BbIXOOHON ob6MOTKe
TpaHccopmaTtopa T1) orpaHuymBaeTcs cTabunuTpoHamu Ha yposHe He 6onee 18B. Ha-
NpsbKeHnst B LLenu NpMeMHoro npeobpasoBaTtensi, NOAKMYEHHOMO K NepBMUYHON 06MOTKE
TpaHccopmaTtopa T2, orpaHnynBaeTcs guogamm Ha ypoBHe He 6onee 1B.

- CCW — cenekTop CMHXPOUMIMYJSIbCOB, KOTOPbLIN BblAeNseT CUHXPOUMNYIbCbI Onpe-
AEeNEHHON AnuTenbHOCTU, hopMupyemble 6riokom B63-67 B nMHMK. DTN MMNYNbCbI Cry-
XaTt ans 3anycka uukna paboTbl BHYTPEHHUX y3roB Kaxgoro m3 6nokos BYI1-4. Ysen
CCW B kaxxgom 13 6nokoB BYI1-4 BbigenseT TONbKO CUHXPOUMIMYIbChI, KOTOPbIE UMEIOT
onpefeneHHyl anutenbHocTb: B OGnokax BYIM-4-01 n BYIM-4-03 — gnutenbHOCTb
(160£15)mkc, B 6nokax BYT1-4-02 n BYT1-4-04 — pnutenbHOCTb (280+25)MKC.

- ®LY - pbopmupoBaTensb MMMYNbLCOB ynpaBneHus. 3anyckaeTCcst CUHXPOUMIYNbCaMu C
Bbixoga CCIU n chopmmpyeT MnyrbChbl, 3anyckatoLme reHepaTop 30HOUPYIOLLMX UMMYIbCOB
(F3M), a Tarke CTPOG-UMNYNbChbI ynNpaBneHns dopmMmupoBaTeneM UHPOPMAaLMNOHHbIX UM-
nynscos (PUN).
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- 3W - reHepaTop 30HANPYIOLLMX UMMYSILCOB, KOTOPbLIN (POPMUPYET UMMNYTbCbl BO3-
OyxgeHusa Ha nsnyyawowiem npeobpasoBaTtene. eHepaTop opMMpPyET OAMHOYHbIE UM-
NynbCbl ANUTENBbHOCTBIO MPUMEPHO 6 MKC, KOTOpble ABMASIOTCA MMMyNbCamMu yAApHOro
BO3OyXaeHnss Onsi KOHTypa, 00pa3oBaHHOrO WHAYKTMBHOCTbIO BTOPUYHOM OOMOTKM
TpaHccopmaTtopa T1 n eMKocTaAMM KOHOEHcaTopa 1 nbe3onpeobpasosatens WM. MNocne
Kaxxgoro nmnynsca 31 B 9TOM KOHTYype (hopMUpYOTCS MMNYIbC C 3aTyxatoLwen amnsiuv-
Tynoun konebaHum yactoton npumepHo 100kMy. AMnnuTyaa konebaHun B KOHType 3a 3-4
nepuoga ymeHblUaeTcs OT MakcumanbHou o 1/10 oT makcumanbHowu. [epuog cnepo-
BaHus umnynscos ['3U paseH (40+0,1)mc.

- YW - ycunuternb MMNynbCOB, YCUMMBAKLLNA UMMYNbChl, NOCTyNaKLwme ¢ npuem-
Horo nbe3onpeobpasosartens 1.

- U - hopmupoBaTenib MHPOPMALIMOHHBIX MMMNYNLCOB. Ha ero Bxoa noctynaroT UM-
nynecbl ¢ Bbixoga YW. MNpn nomowm ®UN B nuHmm cBasm ¢ 6nokom B3-69 dopmmpytoTca
UMNYnbCbl, hopmMa KOTOPbIX MOBTOPSAET OOHOCTOPOHHIOK OrmbartoLLyo MMMNyNbCoB, MOCTY-
natowmx ¢ Bbixoga YW (cm. pucyHok A.2). dopmwupoBaTtenb cTpobupyembii. CTpob-
UMNyIbCbl, NocTynawwme ¢ PUNY, paspelaoT popMmpoBaHMe UMMNYSILCOB B NIMHUM CBA3MU
TOMbKO Ha BPeMSA OXuaaemoro npuxoga MHPOPMAaUMOHHBIX MMMYMbCOB, YTO MOBbIWAKT
NOMEX03aLLUMULLEHHOCTb CUTHanNM3aTopa Kak OT aKyCTUYECKUX, TaK W 3NEeKTPUYECKNX MOMEX

- MY - noporosoe yctponctso. CoaepXxvut aMmninTyaHbI KoMnapaTop u opmMupo-
BaTelflb UMNYNbCOB YynpaBreHuss cBeToanmogHbiM uHamkatopom CUMHAJT YPOBHA.
KomnapaTop cpabaTbiBaeT npy amnantyge UmnynbCcoB, NPEBbILIAOLWMX OnpeaeneHHoe
3HayeHue, Npu 3TOM 3aXUraeTca CBeToauoAd, YTO UCNOMb3yeTCs B NpoLecce HaCTPONKM
cuUrHanuaaropa.

- CI - ctabunusatop nutaHus Bcex Lenen 6noka ynpasnexus bYT1-4.

- BU2 - 6nok nckposawmtbl B Lenn nutaHms 6noka ynpasnenuns BYI1-4. Ha dyHk-
LMOHanNbHOM cxeme NpuBeAeHa YNpoLleHHas cxema 3Toro 6noka. OT1oT 610K orpaHnyu-
BaeT TOKW paspsga BO BHELLHIOW Lernb (JIMHUI0 CBS3M) eMKOCTEN KOHAEHCaToOpOoB, CO-
Aepxaiumxcs B uensax 6noka ynpasnexwust BYI-4: npyn 3amblkaHum NPOBOAOB JIMHUN CBS-
31 OMoabl UCKIKYaKoT pa3psag emkocten BxogHon uenu CI B nvHMIO CBA3K, a pe3ncTo-
pbl, nogkrtoyeHHble Ko Bxogy CCU u k Bbixogy ®U, orpaHmymBaloT TOKM paspsga em-
KOCTeln B 3TUX Liensax.

MuTaHme 6noka BYT1-4 ocywecTBnaeTca OT ABYXNPOBOAHOW NIMHUKN CBA3U C BIOKOM
B3-67. B aTou xe uenu, Kak ykasaHo Bbille, (POPMUPYOTCH CUHXPOUMMYISbLCbl U MHAOP-
MaUMOHHbIE MMMYJIbCbl, MPUYEM MNOCMEe KaXOoro cuHxpoumnysnbca 4vepe3 1,5 ... 2 Mmc

cnegyert MH(bOpMaLLMOHHbIVI MMMyIbC. O6a nMmnynbCa UMEKT OoTpUuuaTesribHyr MNonAap-
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HOCTb OTHOCUTENBHO MOMOXUTENBHOrO Mnomntca NUTaHus, U UMeKT BUA, NoKa3aHHbIA Ha
pucyHke A.2.

Kak ykasaHo Bbiwe, popma MHPOPMALNOHHBIX UMMYMNbCOB B FIMHUU CBA3W MOBTO-
psSeT OAHOCTOPOHHIOK OrMbaroLLyto MHPOPMAaLMOHHBIX UMMYNbCOB, POPMUPYEMBIX Ha
BbIXxoA4e ycunutensa nMmnynocos B 6noke bBYI1-4, a amnnuTyabl 3TUX MMNYNbLCOB NPOnop-
uUuoHarnbHbl. Ha pucyHke A.2 ycrioBHO rnokasaHbl ABa criydyas (oopMMpoBaHUA MHEOP-
MaUMOHHbIX MMMNYMbCOB: HA OAHOM M3 KOHTPONMPYEMbIX YPOBHEN XMAOKOCTb HAaXOAUTCS
HWxe aToro ypoBHs (curHan HWXKE), Ha gpyroMm ypoBeHb >XMAKOCTU HaXOAUTCS Bbille
KOoHTponupyemoro (curHan BbILWE).

4.9 bnok 63-67 KOHCTPYKTUBHO COCTOUT U3 HECKOSbKUX Y3roB (CM. PYHKLMOHAIbHYIO
cxemy 6roka Ha pucyHke A.7), OCHOBHbIMW U3 KOTOPbIX ABNSIOTCH criegyoLwme:

- MnaTa KOHTposnnepa — Ha 9ToW NnaTte pacrnonoXeHbl NCKpobGe3onacHble NCTOYHUKM
NUTaHUSA NMHUA CBA3N ¢ Bnokamu BYI-4 n ueHTpanbHbLIN Npoueccop, NpeaHa3HadYeH-
HbI/ ONSA ynpaBneHns BCEMU y3raMmn curHanusaTopa;

- nnarta MHAMKauuu, Ha KOTOPOW PacrornoXeHbl XXUAKOKPUCTAIUMYECKUN 3HAKOCUH-
Tesupyrowmn nHaukatop (PKKW), a Takke cBetogmoabl CUrHanmsauun ypoBHEW N KOH-
Tpons paboThbl;

- Brok knaBuaTypbl, HEOBXOAUMbIN AN YNpaBieHUsi LLeHTPanbHbIM NPOLIECCOPOM,;

- nnaTta NUTaHWsa N pene, Ha KOTOPOW PacrnofioXeHbl UCTOYHUKM MUTaHUSA BCEX Y3-
NOB CUrHanu3aTopa, a TaKxe pene curHanusaumm u ysnsl uHTepgenca RS-485.

®yHKUMOHanNbHbIE y3nbl 6roka b3-67 1 cBSA3M Mexay HUMU NpuBEeAEHbl HA PUCYHKe
A.7. HaumeHoBaHWe, Ha3Ha4vyeHne 1 B3anMOCBSA3b 3TUX Y3NOB CrieayoLime.

BW — 6nok nckposawmtbl NuHMi cBA3n ¢ 6rnokamu BYT-4 coctomT M3 OBYyX aHano-
TMYHbIX MeXay COB6OW MCTOYHWKOB MUTAHWUS C dfieMeHTaMu UCKPO3aLUnThbl, Kaxabli n3
KOTOpPbIX NpeAHasHayveH ansa nutaHus asyx 6nokos BYT1-4 n hopmmpoBaHms CUHXPOUM-
NynbCOB B JINHUSX CBA3WU C HAMWU. B KaXaoM M3 MCTOYHUKOB NUTAHUA UMEIKOTCS:

- ctabunusaTtop nuTtaHus nuHumn ceasu (CI);

- ABYXCTYNeHYaTbI OrpaHNYnTENb HaNPsSXXeHWs, B NepBOn CTYNeHu KOToporo (cTa-
OUNUTPOHBI 1 PE3UCTOPLI MO CXEME CrnpaBa) HanpsbkeHne orpaHuynBaeTcs 40 YPOBHS
22B, Bo BTOpOM CTyneHu (B NUHWUM CBS3N) — Ha YpOBHe He Gonee 20B; Tok KOPOTKOro
3aMblKaHUSA B NIMHUK CBA3WN He npeBbiwaeT 100MA; ons BbINoNHeHUA TpeboBaHui No mc-
Kpo3alumMTe CTabunuTPOHbI B KaXaow CTyneHu oybnmposaHbl;

- TPAH3UCTOPHbLIN KNIOY, NpegHasHavYeHHbIN 4119 POPMUPOBaHUS CUHXPOUMIYLCOB

B JINHNN CBA3MN,
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- OrpaHNYnUTENbHbIE PE3UCTOPbI: Ha BXOOE TPaH3UCTOPHOrO Kr4va U pe3nuctopbl,
Yyepes KOTopble U3 IMHUN CBA3U CHUMAKTCA UHAPOPMALMOHHbIE CUTHANbI.

MY — npeobpasoBaTenn ypoBHEW, BbINOSIHEHHbIE HA OMEPAaLMOHHbIX YCUNUTENSIX,
npegHasHaveHbl ang npeobpasoBaHnsi ypOBHEN MHAOPMALMOHHBLIX CUrHaNoB, opmMu-
pyembix ©nokamun BYI1-4 B nuHMAX CBA3W, B YPOBHW, NpUemMriemble ANs aHanoro-
undppoBon 06paboTku.

KAC — kno4n aHanoroBbIxX CUrHanoB, npegHasHayeHbl Ansa BblgeneHns nHgopma-
LUMOHHbIX MMMYSbCOB, HEOOXoAMMbI ANA MOBbILWEHMS MOMexXo3almTbl Npyu obpaboTke
CUrHasnos.

AU — ananoro-undposon npeobpasoBaTersb.

LIM — ueHTpanbHbIA NpoLeccop, KOTOPbIN ynpaenseT paboTon Bcex y3roB CUrHa-
nn3atopa. Ko Bxogam UM nogkntoveH ALIM n 6nok knaBuaTypbl, a K €ero BbIXOOHbIM pe-
rmcTpam cnegyowiune ysnbl:

- peructp cuHxpoHusaumm (PC), Ha BbiIxogax KOTOPOro oOpMMUPYOTCA UMMYIIbChI
ynpaBneHus TPaH3UCTOPHLIMWU KITHOYaMW CUHXPOMMMYbCOB B JIMHUAX CBA3W U y3na
KAC;

- XNOKOKpUCTanNIMYecknn 3HakocuHTeaupyowmn nigukatop (PKKW), pacnonoxen-
HbIW Ha NnaTe nHauKauuu, HasHavyeHne KOTOPOro NPUBEAEHO paHee;

- pernctp ynpasnenus (PYW) ceetoanogHbimm uHamkatopamu (UC) Ha nnate uH-
ankauumu;

- peructp ynpasneHus pene (PYP) curhanusauumm yposHen (PY1 ... PY4) u pene
curHanusaumm otkasoB (PO) Ha nnaTe nuTaHus 1 pene;

- MUKPOKOHTponnep uHtepdgenca (MKWN), ynpaesnsiowmmn obMeHoM MHdopMaLumen
no uHTepdency RS-485.

Ha nnate nutaHus v perne KpoMe nepeyncrieHHbIX Bbllle Y3r0B HaXoaATCs BbIMpsi-
MuTenu n ctrabunusatopbel nutaHua (BCI) ana Bcex y3noB curHanusatopa. Hanpsioke-
Hne Ha Bxoabl BCI1 noctynaet co BTOpPU4YHOM MCKpoGesonacHonW OOBMOTKM CETEBOro
TpaHcdopmaTtopa TC, BbINOMHEHHOrO C y4eToM TpeboBaHMI MCKPO3aLLUTHI.

Brnok wuHTepdenca npu nomMowm cneumanmanpoBaHHOW MUKpocxeMbl ADM485
obecneuynBaeT Ha BbIXxOA4ax YPOBHM CUrHanNoB Mo ctaHgapTy uHtepdenca RS-485. C
Lenbio BbINOMHEHNss TpeboBaHM UCKPO3aLLMTbl 60K MHTepdenca KOHCTPYKTUBHO Bbl-
MONHEH B BMAE OTAENbHOro y3na, 3anmMTtoro KkomnayHgom. JOToT 6nok obecneuvvBaeT
NOJSTHYIO ranbBaHUYECKYD pa3BA3KY BXOAHbLIX U BbIXOAHbLIX Lenen nHtepdenca RS-485.

ManbBaHM4eckas pa3BA3Ka obecneunBaeTcs cnegywownmm ysramu:
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- pasgenuTtenbHbiM TpaHcopmatopom (TP), nepBuyHaa obmoTka KOTOpOro noa-
KNYeHa K BbIxody Bbicoko4acToTHoro reHepatop (M), a BTOpUYHasa — K BbINPSAMUTESIO
(B), ot KoTOpOro nutaeTca Mmukpocxema ADM485;

- ONOOHO-TPAH3UCTOPHBIMK onTonapamu B Lenax obmeHa curHanamu mexagy MKU
n mukpocxemon ADMA485; onga corriacoBaHUs ypOBHEW TOKOB W HaMpsXXeHUn Mmexay
MKW n nmeetcsa ysen npeobpasoBatens yposHen (IY).

3a c4yeT npumeHeHust cunoBoro TpaHcgopmatopa TC ¢ oTaensHon nckpobesonac-
Hon obmoTkoM, 6noka nHTepdenca n pene PY1... PY4, PO B curHanusatope obecneuyn-
BaeTCA nonHasi ranbBaHU4eckasi pa3Bsidka MCKpobe3onacHbIX Lenen ot ceTn NUTaHns u
3NEKTPUYECKMX Lenemn BHELLHUX YCTPOMUCTB, NOAKITI0YaeMbIX K CUrHanuaaTopy.

4.10 KoHcTpyKkumnsa GrokoB, y3roB U curHanmMsaTopa B LefIOM BbINOSIHEHA B COOT-
BetctBuM ¢ TpeboBaHmsammn TOCT P 51330.0-99 n NOCT P 51330.10-99. ObecneveHune
TpeboBaHMM nckposawmtel 6onee nogpobHo npmeeaeHo B pa3gene 10 gaHHOroO pykoBO-
Actea.

4.11 T[loBTOPAEMOCTb CUrHaNM3aLUun yYpoBHA N BNIUSHUE BHELUHUX BO3AENCTBUI Ha
N3MEHEHNE YPOBHS CUrHanmMsauuu 3aBUCAT OT HECKONbKUX (hakTOpOB, OCHOBHbIMWU U3
KOTOPbIX ABMAKOTCA cnegyowue:

- pacnonoxeHune npeobpasoBatenen NMA-2 6noka BYI-4 OTHOCUTENBHO NIMHUM YPOBHS
XVUOKOCTY;

- MOTHOCTb KOHTPOSTMPYEMOM XUOKOCTY;

- TOSIWMHBI CTEHKN KOHTPOSIMPYEMOMN €MKOCTMU;

- METOAMKA HAaCTPOMKN CUrHanm3aTopa Ha MecTe KOHTPOnS.

4.12 B 3aBMCUMOCTM OT BMAA KOHTPONMPYEMOro obbekTa UM ero KOHCTPYKTMB-
HbIX ocobeHHocTen npeobpasosaTtenu MA-2 6noka BYI-4 moryT yctaHaBnvMBaTbCAa OT-
HOCUTENbHO KOHTPOSIMPYEMOrO YPOBHS B ABYX OCHOBHbIX MOMOXEHUAX (CM. pucyHku A.4
n A.5 npunoxeHus A).

Mpun ycTtaHoBke npeobpasoBaTenen A-2 Ha emkocTax guameTpom 500mMm n 6onee
(cM. pucyHok A.4) MUHMMarnbHaa MOrpewwHOCTb  CUrHaNM3auum YpoBHS MonyvaeTcs
npu pacnonoxeHnn npeobpasosatenen [1A-2 BOOMb TOPU3OHTANIbHOM JIMHMM Ha
MeCTe KOHTPOSii 9TOro YpoBHA. [1py TakonM yCTaHOBKE MPOMCXOAUT pPe3Koe OTHOCU-
TeNnbHOE W3MEeHeHMe aMnnuTyObl YhbTPasBYKOBbLIX WMMYSIbCOB MpU nepexoge Xua-

KOCTbO KOHTPOJIMPpYEMOro YpPOBHA: MNMPU MOBbILLEHNN YPOBHA aMniintyda MMnyribCcoB
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pes3Ko YMeHbLUaeTCs, a NpU CHUWXeHUN — yBenudneaeTcs. [lanee no TeKCTy Takas ycra-
HOBKa Ha3blBaeTCs ropM3oHTarnbHbIM pacrnonoxeHnem npeobpasosartenen MNA-2.

Kpome Toro, ecnn npeobpasoBartenu A-2 ycTaHOBMAEHbI NO rOPU3OHTaNN, TO Npwm
NpoxoAe >XMOKOCTU Yepe3 KOHTPONMpyeMbIN YPOBEHb Ha NNHUM YCTaHOBKM Npeobpaso-
BaTerien NpoMCXoanT pe3Koe N3MeHeHMe aMnnNuTyabl akyCTUYECKUX UMMYNbCOB, NO3TO-
MY BNUSIHWE BHELUHUX (PaKTOPOB Ha MOBTOPSEMOCTb CUrHanu3awumm HeBENUKO.

Ha tpybax n emkoctax guametpom meHee 500mm npeobpasosatenu MNMA-2 AOMmKHbI
yCTaHaBNMBaeTCA TaK, YToObl OHM pacnonaranncb BAOMNb NPOAOSNIbHON ocu Tpybbl (CM.
pucyHok A.5). Takoe TpeboBaHne 00YCrnOBMEHO CreayLWwmMMm NpUYNHaMu.

AKycTu4eckne BOMHbI Mexay npeobpasoBatenamu [A-2 npoxoaatr He TOMbKO Mo
CTEHKE KOHTPONMPYEeMON €MKOCTU, HO U YaCTUYHO Yepes XUOKOCTb, €CNIU OHa HaXOoAUT-
Csl Ha KOHTponupyemom ypoBHe. pu yctaHoBke npeobpasoBatenen MNA-2 Ha umnuMHa-
puyeckon (unu cepryeckon) NOBEPXHOCTM 3Ta YacTb BOSH Ha NpMeMHOM npeobpaso-
BaTerie cknaablBaeTca C BOSIHAMU, pacrnpoCTPaHAKLWMMAUCS B CTEHKE EMKOCTMW.

Mpn gnametpe emkoctn meHee 500MM M rOpU3OHTaNbHOM pPacnofioXeHun npeob-
pasoBatenen NA-2 akycTnyeckas cBs3b Mexay npeobpasoBaTtensamm 4epes KOHTPOonu-
pyemylo XWOKOCTb BO3pacTaeT A0 npegena, npy KOTOPOM aMnnuTyabl UMMyNbCOB MO
o6enmM nyTam pacnpocTpaHeHus (B CTEHKE eMKOCTM U B XXMAKOCTUN) CTAHOBATCHA COM3Me-
puMbl. B TakoMm cnyyae npu Hanuyunm XXmakocTu Ha KOHTPOSIMPYEMOM YpOBHE amMnnuTyaa
aKyCTUYEeCKUX UMMYNbCOB, PacrnpOCTPaHSAILWMNXCA MO CTEHKE €MKOCTU, YMEHbLUAETCH, U
B TO Xe BpeMs HayuMHaeT Bo3pacTaTb aMninTyaa MMMynbCoB, MPOXOOALWMNX Yepes XKua-
KOCTb BHYTPM €MKOCTU MeXay TOYKaMu YCTaHOBKM npeobpasoBartenen MA-2. Cnoxe-
HUEe 3TUX aKyCTUYECKMX UMMYJSIbCOB UCKMOYaeT O4HO3HAYHOCTb NPU aHanuse nx amnsu-
Ty, Ha KOTOPOM OCHOBaH MpUHUMN OeNCTBUA curHanusatopa. [1o3aToMy ropusoHTasb-
Hasa ycTaHoBKa npeobpasoBatenen MA-2 npuemnema npy guaMeTpe eMKOCTU He MeHee
500MMm.

Cnepnyet yuntbiBaTb, YTO NPU BEPTUKANbLHOM pacnonoxeHun npeobpasoBaTenen
MA-2 BOoonb ocu Tpybbl pe3ko yxyawaeTcsa NoBTOPAEMOCTb CUrHanmsauun. 1o obbsc-
HAeTCs TeM, YTO aMnnuTyaa akyCTUYEeCKUX MMMYJIbCOB U3MEHAETCS MNaBHO OT MaKCu-
MymMa 0O MMHMMyMa (UM HaobopoT) NPU U3MEHEHUN YPOBHS KOHTPOSMPYEMOW XMAOKO-
CTM Ha BCEM pPaCCTOSHUM MeXOy ToYkaMu YCTaHOBKM npeobpasoBartenen, npu 3TOM

TO4YHOE orpeferieHne ypoBHA Cpa6aTbIBaHMFI curHanmsartopa 3aTpyagHeHo. Kpome TOrO,
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npyv TakoW YCTaHOBKE M3MEHEHME BHELUHUX (PaKTOPOB BNUSET Ha MOBTOPSEMOCTb CUr-
Hanua3aumm ypoBHS B HanbonbLuen cTeneHu.

BepTtukanbHas yctaHoBka npeobpasosatenen MA-2 BAONb 0Cn eMKOCTU unu Tpy6bbl
peKoOMeHOyeTCa TONbKO AN onpeAeneHnsa Hanmymsa unu oTCyTCTBUS XXMAKOCTM Ha yya-
CTKE MeXOy YPOBHSAMW YCTAHOBKM 3TUX NpeobpasoBaTenien 6e3 TOYHOM curHanuaauum
YPOBHSI XXMAKOCTMW.

4.13 BnusiHMe NNOTHOCTM XMAKOCTM Ha NapameTpbl curHanmsaumm obycnaenvBa-
toTca cnegyowmm. MNpu yMEHbLUIEHUN NAOTHOCTM XUOKOCTU NMOTEPU MpU OTPaKEHUsIX
aKyCTMYECKMX BOSIH Ha rpaHuue pasgena XuOKoCTb — CTeHKa €MKOCTU YMEHbLUAKTCS,
NMO3TOMY Pas3HOCTb aMMANTYL STUX BOSH MPU HanMymMm U OTCYTCTBUM XUOKOCTU HA KOH-
TPONMPYEMOM YPOBHE TakXKe YMeHbLuaeTcs. [103ToMy B TEXHUYECKNX AaHHbIX HA CUrHa-
nnM3aTop OrpaHUYeH HKHUI Npegen NAOTHOCTM KOHTPONUMPYEMOWM XNOKOCTH.

YBEnuUNTb pasHOCTb aMNIUTYA aKyCTUYECKUX UMMNYNbCOB MPU HanmMynum n oTCyTCT-
BUW XXMAKOCTU HA KOHTPOSNIMPYEMOM YPOBHE MOXHO NyTEM YBENMYEHUSA PACCTOAHUS Me-
XaOy TodkaMu yCcTaHOBKM npeobpasoBaTenen (cm. pasgen 8).

4.14 TonwmHa CTEHKN EMKOCTU B MECTE KOHTPONSA YPOBHS BNMSET HA NapameTpbl
curHanmsaumm cnegyowmm obpasom: Npu yBeENUYEHUN TOMLWMHbI CTEHKN YMEHbLUAEeTCs
KONMNYECTBO OTPaKEHUN aKyCTUYECKUX BOMH OT rpaHuubl pasgena XuMAKOCTb — CTeHKa
€MKOCTM Ha y4acTKe Mexpgy ToukaMu yCTaHOBKM npeobpasoBatenen [A-2, npu 3TOM
pPa3HOCTb aMnNNTyL 3TUX BOSMH NPU HaNU4MmM u OTCYTCTBUM XMUAKOCTU Ha KOHTponupye-
MOM YpPOBHE TaKXe YMEHbLUaeTCs, YTO YBEeNnMYMBaET MOrpeLlHoCTb curHanuaauyuu. Mo-
3TOMYy B pasgene 8 npvBefeHbl pekoMeHZaumm no BblbopY ONTMMAanbHOMo PacCTOAHMSA
mMexay npeobpasoBaTensiMm B 3aBUCUMOCTU OT TOMLLMHbI CTEHKN EMKOCTH.

4.15 TlorpelwHoCTb curHanu3aTopa B 3Ha4YUTENbHOW Mepe 3aBUCUT OT METOOUKM
ero HacTpoviku (KannbpoBkK) Ha MecTe akcnnyaTauun. MoXxHoO BblAENUTb OBE OCHOBHbIX
METOAMKWN, 3aBUCSALLME OT BO3MOXHOCTEN TEXHOMOMMYECKOro npoLecca M yCrnoBUn SKC-
nnyaTtawumm KOHTPONMPYEMbIX EMKOCTEN:

HacTpovka curHanusatopa, Korda ecTb BO3MOXHOCTb BO BpPEMSA €€ MpoBeAEHUS
3HaTb U U3MEHATb YPOBEHb XWOKOCTU OTHOCUTESbHO KOHTPOMMPYEMOro: MNpW rOpU3OH-
TanbHOM pacnosnioXkeHun npeobpasoBartenen A-2 — Bblle UMK HWXE NUHWUK, coeau-
HAOLWEN TOYKM YCTaHOBKM npeobpasoBaTtenien, npu BepTMKArbHOM pacnosfiokeHun -

BbllLE€ BEepXHEro npeo6pasoBaTenﬂ N HNXEe HWXKHETO,
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HacTpomnka 6e3 BO3MOXHOCTU U3MEHATb MOSNTOXKEHUS YPOBHS XNOKOCTU BHYTPU eM-
KOCTW B MpoLiecce HaCTPOWKK; HO Npu 3TOM BCe paBHO HEOBXOOMMO 3HaTb, HAXOAUTCS
NN XXUOKOCTb Ha KOHTPOSIMPYEMOM YPOBHE UMW HET.

HacTporika no nepson metoanke obecneynBaeT NnoOBTOPSEMOCTb CUrHaNM3aumm ypoB-
HS1 NPU OCTasrbHbIX HEM3MEHHbIX YCIOBUAX HEe B6ornee +5MM Npu ropu3oHTanbHOM pacro-
noxeHun npeobpasosatenen MA-2 1 £10MM nNpun BEPTMKANbHOM UX PACMONTOXKEHWMN.

HacTtpownka no BTopon mMeTtoguke nNpuMeHuma Tam, rge TpeboBaHuns K TOYHOCTU
curHanusaumm ypoBHS HEBLICOKW, Hanpumep, A CUrHanuMsaumm Hanmuma unm oTcyT-
CTBUSA XNOKOCTU BHYTPU KOHTpPONMPyeMoOW TpyObl, ANA curHanusaumm npenenbHbIX
3Ha4YeHU ypOBHSA BO n3bexaHue nepenmBa Unm NOsIHOrO ONOPOXHEHNA eMKocTu. [o-
rPELWHOCTb CUrHanmsaumm YpoOBHS MOCIe TakoM HaCTPOWKM MOXET HaxogUTbCHA B
npegenax =10 MM Npu ropM3oHTanbHOM pacnonoxeHuu npeobpasosartenen MNA-2 n
B Npegenax NonoBuHblI paccToaHna mexay npeobpasosaTtensamu MNMA-2 npu nx Beptu-
KanbHOM pacnonoXeHuu.

Ana obecnevyeHnss HopMmanbHON paboTbl curHanmsaTtopa HeobGXxOAMMO CTPOro Bbl-
NOSIHATbL peKoOMeHAauun 1 nocrefoBaTenbHOCTbL onepauun, NpuBeaeHHbIX B pasgene 9
n B NpunoxexHuun b.

4.16 CkasaHHOe Bbllle OTHOCUTCS K KOHTPOSIHO €MKOCTEWN, Y KOTOPbIX COCTOsIHME
CTEHOK 3a BpeMsi 3KcnryaTauum npakTuyeckn He mameHsietcs. Ecnu Ha noBepxHOCTU
BHYTPU €MKOCTM BO3MOXHO MOSIBNIEHME KOPPO3uM (pXKaBUWUHbLI), TO MOTEPU IHEepruu
YyNbTPa3BYKOBbLIX BOMH HA TakoW NOBEPXHOCTU BO3PacCTaloT Kak MpU OTCYTCTBUM XNOKO-
CTW (4acCTb 3HEpPrun TepsieTCa B CrOe pXKaB4yMHbI), TaK U Nocne «npoxoga» ee yepes
KOHTPONMpyeMbI YPOBEHb 3a CYET AOMOSIHUTENbHOrO0 CMayMBaHUsS MOBEPXHOCTU, YTO
BOCMPMHUMAETCH CUrHaNM3aTopoM Kak U3SMEHEHUE YPOBHSA XUOKOCTW.

[Mpn BO3MOXHOM KOPPO3UM BHYTPEHHEN CTEHKM €MKOCTU obsa3aTenbHa nepuoanye-
ckas nposepka paboTbl 1, NpM HEOBXOAUMOCTHM, NOACTPOMKA CUrHanM3aTopa Ha MecTe
akcnnyaTaumm (cMm. pasgensl 9 u 11).

4.17 Cxema BHELIHUX COeQUHEHU CUrHanmMsaTopa U BapuaHTbl NOLKMHOYEHUA Nn-
HUI cBA3n mexay 6nokammn BYT1-4 n 63-67 npuBegeHbl Ha pucyHkax A.8 n A.9 npurno-

XeHusa A.
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JInHnm cBssm mexay 6nokamu BYT-4 n B3-67 noagkntovatoTes:
- K 6rnoky B3-67 - npu nomowum Bunku Pr10-11J11 13 KoMnneKkTa MOHTaXHbIX Yac-
Ten;

- B bnokax BYI-4 - K KOHTakTam BUHTOBbLIX KNEeMMHUKOB.

29



5[1.430.016 P3

5 OBECMNEYEHNE MCKPOBE3OINACHOCTU

5.1 Wckpobe3onaCcHOCTb BHELUHUX 3MEKTPUYECKUX Lienen: NUHUA CBA3N MexXay
6nokom B3-67, ycTaHOBNEHHOM BHE B3pbIBOONACHbLIX 30H, U 6riokamun BYT1-4, yctaHoB-
NEHHbIMU BO B3PbIBOOMACHbLIX 30HaX NOMELLEHUA N HAPYXXHbIX YCTAHOBOK, a Takke Le-
nen cesasu B Kaxgom 6noke BYT-4 mexay 6nokom ynpaenenus BYT1-4 n npeobpaso-
BaTtenamu [NA-2, gocturaeTcs 3a CHeT OrpaHuUYeHusi HanpsXXeHUn N TOKOB B 3TUX Le-
nsx A0 uckpobe3onacHbIX 3HAYEHU, ranbBaHNYECKON pas3BA3KOM 3TUX Lenen oT Bbl-
XOOHbIX Lenen n cetm NUTaHud, a Takke 3a CYET BbIMNOIHEHUSA KOHCTPYKLUN CUrHanu-
3atopa B cooTBeTCcTBUMN C TpeboBaHuammn [OCT P 51330.0-99 u FOCT P 51330.10-99.

5.2 OrpaHnyeHunsa HanpsbkeHUM N TOKOB A0 MCKpoGe3onacHbIX 3HAaYEeHUN B dreK-
TPUYECKUX LLensaxX NMHUIA cBA3N mexay 6nokom B53-67 n 6nokamu BYI1-4 obecneuvnBaet-
cs cnegyowmm obpasom.

5.3 B 6noke B3-67 umeeTtcsa 650K MCKPO3aLLMTBI (CM. PUCYHOK A.7), COCTOSALLMI U3
ABYX BbIMNOMHEHHbIX MO OAMHAKOBbIM CXEMaM UCTOYHMKOB MCKPOHE30omacHbIX Hanpsixe-
HUW. Ha nx Bxoabl NoCcTynaeT OHO U TO e HanpsXXeHue C BbIxoda BbINpsMUTENS, pac-
NMOJSIOXXEHHOro Ha nnaTte nuTaHus u pene. HoMMHanbHOe 3HavyeHue HanpshkeHus 28B.
HanpsbkeHus, nocTynarowme B Kaxayk NIMHUIO CBA3KU, OrpaHNYnBaeTCs ABYMSA CTyMNeHs-
Mn. BHayane BXOoQHOE HanpshkKeHue C BbINPSMUTENS OrpaHUYnMBalOTCA OO BENUYUHDI
22B pByms ctabunutpoHamm tvna [816A ¢ gonyckaeMbiM TokoM Ao 300MA, BKMOYEH-
HbIMU NapannesibHo,. TOK Yepe3 KOTopble OrpaHM4YMBaEeTCHa Npu MOMOLLU Pe3NCTOPOB
o6wum conpotmneHnem 200 Om n mowHocTblo 4BT. MNMocne aTnux ctabnnuTpoHoB nme-
eTca ctabunuaaTop HanpsbKeHUst NUMHUK (SNIEMEHTOM MCKPO3aWuTbl HE ABMSIETCH, HO
BXOOUT B cocTaB Onoka mckposawuTbl). Ha Bxoge u Bbixoge crabunusatopa nmerTcs
KOoHOEeHcaTopbl obuen eMkocTbio 20MKD, NO3TOMY Ha BbIxoge 3Toro crtabunusatopa
nMeeTcs elle ofHa CTyneHb OrpaHUYEeHUs HanpsiKeHUs N TOKOB, COCTOSALWAs U3 OBYX
napannenbHO BKMYEHHbIX cTabunutpoHoB Tvna KC518A ¢ HanpskeHnem ctabunmsa-
unmn 18B 1 Tokom o 98MA, TOK Yepes KOTOopble OrpaHNYMBaETCa pe3ncTtopamm obLmnm
conpoTtusrnieHnem 200 Om mMowHocTbo 4BT. Takum o6pasom mMakcumarnbHoOe 3HaveHue
HanNpsKeHUs1 B KaXKOou NMUHUK CBA3W He npeBblwaeT 20B, a TOK KOpOTKOro 3amblKaHUs
NHUKN — He 6oneel00mA.

TpaH3UCTOpPHbIE KITHOYX, (POPMUPYIOLLMIN CUHXPOMUMMYIbChI B KaXXO0W U3 JIMHUIA CBS-
31, UMeIT Ha BXode pe3ncTopbl conpoTusneHnem 20kOm. NHpopmaums ns nuHumn cea-

31 Ha BHYTpPeHHue uenu 6noka B3-67 , noakntoYeHHble K GIOKYy MCKPO3aLUTbI, NOCTY-
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naeT TaKxe 4yepes pe3ncTopbl conpotmarneHnem 20kOM. OTn pesncTopbl ABNAKTCSH TO-
KOOrpaHM4YMBaoLLMMN, HO HE OKa3bIBaOT CYLLECTBEHHOIO BAMUSIHUSA Ha napameTpbl 6no-
Ka MCKPO3aLLMThl.

5.4 B uenax nutaHust 6nokoB ynpaeneHus BYI1-4 nmerTcs anekTponutnyeckme
€MKOCTW, pacnofioXXeHHble Ha nnaTte ynpasfeHusi, No3ToMy B uenu nutaHua bYI-4
nmeetcs 6nok uckposawmtel. CymmapHasi eMKOCTb KOHAEeHcaToOpoB B 6rioke ynpasrne-
Hua BYT1-4 He npeBbiwaeT 60MK®. HanpsikeHus B 6noke ynpaBneHus He npeBbIakoT
BENUYMHBbI HAMNPSPKEHMA B NIMHUK CBA3W, NO3TOMY B 6r10Ke MCKpO3aLwmThbl MO Luenu nuTa-
HUS YCTAHOBIEHbI TOMbKO 3SfIEMEHTbI, OrpaHNYMBalOLLME TOKU pa3psga BHYTPEHHUX eM-
kocTen 6noka BYI1-4 B nuHMIO CBA3M NpuY ee 3aMblKaHUW.

Tok paspsiga KOHAEHCATOPOB, YCTAHOBIEHHbIX BO BXOAHbIX LiensiXx nutaHust 6noka
ynpaenenust BYT1-4, orpaHnymBaloTCca OBYMSA nocregoBaTenibHO BKAOYEHHbIMU Auoaa-
MM, KOTOPbI€ 3aKPbIBAOTCA MPU 3aMbIKaHUN CO CTOPOHbI NUHUK CcBA3W. B uenun dopmun-
poBaTens UHPOPMALNOHHBLIX UMMYNbCOB NOCHeAoBaTelNbHO C JIMHUEN CBA3U BKIOYEHDI
pe3ncTopbl o6wmum conpoTtusneHnem 300 Om n mowHocTeo 1BT. BTopon pesuctop B
uenu cenektopa CUHXpoumnynbcoB umeeT conpoTtueneHne 30 KOM u He oOkasblBaeT
CYLLLECTBEHHOrO BIIMAHNA Ha NapaMeTpbl 6r10Kka NCKPO3aLLMUThI.

5.5 Wckpobe3onacHOCTb BXOAHbIX W BbIXOAHbIX 3feKTpuyeckux uenen ©Onoka
ynpaeneHus 6noka BYT1-4, nogkntoveHHbIX K npeobpasosatensam A-2, obecneunBaeT-
Csl 3a CYeT pas3BsA3KM MO MOCTOSHHOMY TOKY 3TUX Lenen OT OoCTanbHbIX Lenen 6noka
BYI-4, cogepxalwmx anekTpudeckme KoHAeHcaTopbl, Npy NOMOLLM TpaHCOPMaTOpOB,
a Takke 3a CcYeT OrpaHUYeHUs HanpPs>KeHU N TOKOB B 3TUX LieNaX.

AMNnNuTyga MMnynbCcoB, NoAaBaeMasi Ha uanyyawwmn npeobpasoBaTenb, OrpaHu-
ynBaeTca OABYMS napamu CTabuiMTPOHOB C HamnpsbkeHMem orpaHudeHuss 18 B, Bknto-
YeHHbIMW napannenbHO BbIXOAHOW 06MOTKe TpaHcdopmaTopa. AnuTenbHOCTb UMNyb-
COB OrpaHu4mMBaeTcs napameTpamMu reHepatopa, (popMupyroLero OANHOYHbIE NMMNYTb-
Cbl 4NNTENBHOCTLIO HEe Bonee 6MKC, a TOK - NapamMeTpamn 06MOTOK TpaHCHOPMaTOPOB..

AMNNUTyga MMNynbCHOrO HaNpPsPKEHUSA B Lieny NpUMEMHOro nbesonpeobpasoBaTens
orpaHuyMBaeTCa ABYMS AMOA4aMU, BKIAKOYEHHBIMU BCTPEYHO - NaparnnenbHO BO BXOOHOM
oB6MOTKe TpaHcdopMaTopa B 3TON Lenu.

5.6 [Ins ucknioyeHna koHTakTa uenen 6noka ynpasneHuna 6noka bYI1-4, cogep-
Xalnx aneKkTpnuyeckme eMKOCTU, C BHELWLHEN cpenon 3TOT 60K KOHCTPYKTUBHO Bbl-

nofHeH B MeTanyim4eckom repmeTn4HomM Koprnyce ¢ BMomMm B3pPbIBO3aLLNTbl «repmMe-
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TM3auus KomnayHaom» u cootBeTcTByeT TpeboBaHusmn [OCT P 51330.0-99 wu
MOCT P 51330.10-99.

5.7 lanbBaHM4eckas pasBsidka McKpobesonacHbIX Lenen NUHUIA CBA3N 3NEKTPOH-
Horo 6noka B3-67 ¢ 6nokamun BYT1-4 n ranbBaHUYECKN CBA3AHHbLIX C HUMW LIenemn oT CU-
NOBbIX LUEenen NMTaHnsa 1 BbIXOAHbIX LEnen curHanmsartopa obecnevnBaeTcs npuMeHe-
HMEM B 3NIEKTPOHHOM Onoke B3-67 cunoBoro TpaHcdopmaTopa ¢ oTAeNbHON 0O6MOTKOM
ANs NUTaHMs BCeX Lenen curHanumsaTopa, pefie Ha Bbixodax CcurHanmsauum, a Takke
6noka nHTepdenca, cogepxawero pasgenuterbHbii TpaHcdopMaTop B LieNn NMTaHus
N ONTPOHbI B LENsiX ynpasreHnst MMKpocxemomn nHtepdgenca ADM485.

5.8 KoHCTpyKuMs curoBoro TpaHcgopmaTopa BbiNOfIHEHA B COOTBETCTBUM C Tpe-
6oBaHuammn NOCT P 51330.10-99, nsonauunsa mexgy obMoTkaMu BblAEPXKMBAET UCMbITa-
TenbHoe HanpshkeHne 2500 B yactotom 50 Iy B TeyeHne 1 MUH 1 MMEET conpoTuUBIe-
Hue He meHee 100 MOm.

5.9 Heobxogumoe pacctosiHne mexagy obMOTKOM KaXgoro M3 nATv perne u ux KOoH-
TaKTHbIMK rpynnamMm obecneymBaeTCa KOHCTPYKUMEN ITUX pene, npu 3TOM aneKkTpude-
CKasi N3onaumna Mexay KaTyLIKOW perne U ero BbIXO4HbIMU KOHTaKTaMu BblOepXXuBaeT UC-
nbiTaTenbHoe HanpsixeHmne 1500 B vyactotom 50 'y B Te4yeHne 1 MMH U MeeT conpoTumB-
neHuve He meHee 20 MOMm.

5.10 MNanbBaHM4yeckas pasBs3ka McKpobesonacHbIX Lenen 3neKTPoHHOro 6noka
B3-67 1 ranbBaHMYECKN CBA3AHHbLIX C HUMK Lienen oT uenen Mmmkpocxemol ADM485. Ko-
TOpble ABMATCA BbIXOAHbIMM LiensMmn 6noka 653-67 no nHtepdency RS-485, ocyulecT-
BnsieTcs B 6roke nHTepdenca: no uenu NnUTaHnsa — npy NoMoLLM pasgenmTenbHOro Bbl-
COKOYaCTOTHOro TpaHcopmMaTtopa, No LensMm ynpasreHus — rnpu noMoLn OMTPOHOB.
Brok nHTepgenca KOHCTPYKTUBHO BbINOSHEH B BMAE OTAENbHOMO MOAYIS, UMEKOLEro
ranbBaHWU4YeCKn pa3Bsid3aHHble BXOAHbIE U BbIXO4HbIE LEenn.

PasgenutenbHbln TpaHcopmaTop 6noka mHTepdenca BbINONHEH Ha deppu-
TOBOM KOJbLE, MMEET BXOAHYH, BbIXOOHYK W 3KpaHHYyO 0OMOTKM. KoHCTpykumsa
pasgenuTenbHOro TpaHcgopmartopa BbiMOSIHEHA B COOTBETCTBUM C TpeboBaHMsMU
FOCT P 51330.10-99, nsonauma mexagy obMoTkamm KOMnayHAOM BblOEPXKMBAET UCMbI-
TaTtenbHoe HanpshkeHmne 2500 B yactoTton 50 'y B Te4eHne 1 MMH U MMeeT ConpoTuB-

neHue He meHee 100 MOm.
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N3onsaums mexagy BXOAHbIMU U BbIXOAHBIMU LensMu ONTPOHOB, YyCTaHaBNMBAEMbI-
MK B BNOK nHTepdenca, BbiaepknBaeT ucnoitatensHoe HanpsbkeHne 2500 B yactoTton
50 Ny B TeyeHne 1 MUH 1 nmeeT conpoTuBneHne He meHee 100 MOwm.

KoHCcTpykums 6noka mHTepdenca BbINOfIHEHA B COOTBETCTBUM C TpeboBaHUAMMU
FOCT P 51330.10-99. [Ins obecneyeHus TpebosaHun MOCT P 51330.10-99 oTHOCHK-
TeNbHO HEOOXOAMMbIX 3a30POB M NyTEWN yTedkn BHYTPM Oroka nHtepdenca oH BbINof-
HEH C 3anMBKOW KOMMayHAOM. PaccTosiHna mexay BXOO4HbIMU U BbIXOAHbIMU BbIBO-
Aamn B Gnoke uHTepdenca BbINOMHEHbI C y4eToM obecnevyeHuss Tpebyembix Mo
FOCT P 51330.10-99 3a30p0oB 1 NyTeN YTEYKM NOcre YCTaHOBKW ero Ha nraTy nutaHus
n pene.

[nsa Ttoro, 4Tobbl UCKMOYMTL MEXaHUYEeCKOe paspyLleHne ONTPOHOB Npu nonaga-
HUKM B Lenb nHTepdenca HanpsxeHns 220B, B 3TUx Lensax yCTaHOBMEHbI cnelumanbHble
orpaHn4YuTEeNbHbIE ANOAbLI U NNaBKUe NpeaoXpaHUTENu.

N3onsums mexay BXOAHbIMU M BbIXOAHBbIMK LiensiMyi 6rioka uHTepdperica, 3anMtoro
KOMMNayHOOM, BblAepXuBaeT ucnbiTaTenbHoe HanpsbkeHme 1500 B yactotom 50 'y B
TeyeHme 1 MUH 1 nmeeT conpoTmBneHne He meHee 40 MOm.

5.11 OnekTpuyeckass nsonaumsa mexagy mckpobesonacHbIMW LENsSMUA U 3aKMMOM
3a3eMIieHNs 3NeKTPOHHOro 6rnoka b3O-67 BbiaepXxuBaeT MCNbITaTENbHOE HanpsikeHue
500 B ywactoton 50 'y B Te4eHne 1 MUH 1 UMeeT conpoTusrieHne He meHee 20 Mom.

5.12 MoOHTax 3NeKTPUYECKNX Lenen curHannsaTtopa BbINOSIHEH B COOTBETCTBUN C
TpeboBaHuamm NOCT P 51330.0-99 n NOCT P 51330.10-99
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6 MAPKUPOBKA 1 MNMIOMBUPOBAHUME

6.1 Mapkuposka curHanusatopa npomssegeHa no FOCT 26828-86.

Ha koprniycax cocTaBHbIX YacTen curHanuaartopa UMerTCa Haanmcu, cogepalime:

- HaMMEeHOBaHMe UM ycrnoBHoe 0603HavYeHne 6roka n ero UCNOSTHEHUE;

- HOmep ycTpoKcTBa (Mo cuctTeMe Hymepauumn NpeanpusTUa-n3roToBUTENS);

- rog, U3roTOBIEHUS;

- CTEeNEHW 3anThbl OT BO3OENCTBUSA OKpPYKatoLLEen cpeap!.

Ha kopnyce anekTpoHHoro 6noka B3-67 kKpome ykasaHHbIX Hagnucen npuvBeneHo
HanMeHOBaHWE curHanuaaTtopa, 0603Ha4YeHNe TEXHUYECKMX YCNOBUN Ha CUrHanmn3aTop
N HaMMeHOBaHWe NPeanpUATUS-U3roTOBUTENS.

6.2 CocTaBHble 4YacTu CuUrHanusaTopa UMEKT MapKUPOBKY, OTHOCSALLYHOCS K
B3pbiBOGE30MacHOMY 3neKkTpoobopyaoBaHMi0 C B3pbiBO3aWMTON BuMAa «uckpobe-
30nacHasa anekTpuyeckas uenb i» U CBA3aHHOMY C HUM 060OpyAOBaHUKD COrnacHo
OCT P 51330.10-99, Ha HUX pa3MmelleHbl NAaHKM C HaAnNUCsMU, BbINOSHEHHbLIMU
penbedHbIMM 3HaKamMu, cogepxalume cnegyrLyo MapKMpoBky.

Ha naHenu anekTtpoHHoro 6noka b3-67 pacnonoxeHa HaanMcb, KOTopas BKIMOYaeT:

- HAaMMEHOBaHNE U3roTOBUTENS;

- HaumeHoBaHue bnoka - b3-67;

- 3HaK no B3pbiBo3awmTe - [Exib]IIB;

- Homep cepTudmkata no B3pbisodawmTe - LIC B3 A Ne POCC RU 605

- NnapamMeTpbl NCKpobGe3onacHon uenm.

Ha kpbiwke kaxgoro 6noka ynpaesneHus 6roka BYI1-4, umeetca nnaHka, cogepxa-
Last HagnMew:

- HAaMMEeHOBaHNe U3roTOBUTENS;

- HaumeHoBaHue 6noka - BYT1-4 n ero ucnonHexwue;

- 3HaK no B3pbiBo3awmte - 1EXiblIBT6 -40 °C £t £ 70 °C;

- Homep cepTudmkata no B3pbisodawmTe - LIC B3 A Ne POCC RU 605

- NnapamMeTpbl UCKPOBE30nacHbIX LEenen.

Ha kopnyce kaxgoro u3 npeobpasosartenen MA-2 nmeetcsa nnaHka, cogepxalias
Haanucu:

- HAaMMEHOBaHNEe N3roTOBUTENS;

- HanmeHoBaHue npeobpasosatens — [A-2;
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- 3HaK no B3pbIiBO3awwmTe 1EXibIIBT6 -40 C £t £ 150 C;

- NapameTpbl nckpobesonacHom Lenu.

6.3 [lepevyeHb Hagnucen Ha MNaHensiX AMEKTPOHHOro 6roka B3O-67 M Kpbiwkax
6nokoB BYT1-4, oTHOcAWMECs K 3nemMeHTaM CUrHanusauum wu perynvpoBKW, npuBe-
AeH B pasgene 4 OaHHOro pykoBOACTBA.

6.4 MapknpoBKka curHanmaaTopa BbIMNOSIHEHA LwWenKorpaduen nnm rpaBUPOBKOMN,
KpoMe HaanuMcen un nnaHokK, BbIMONIHEHHbLIX B COOTBETCTBUMN C TpeboBaHuaMM obecneve-
HUS B3pbIBO3aLWMTbl pefibeHbIMU 3HaKamMu.

HonyckaeTca mMapkupoBaTb CUrHanu3aTop Apyrum crnocobom, obecneumBaroimm
YETKOCTb M COXPAHHOCTb MapKUPOBKM B TEYEHME BCErO CPOKa CNyx0bl yCTponcTBa.

6.5 TpaHcrnopTHas MapkuMpoBKa rpy3a HaHeceHa Ha spnblk no OCT 14192-77
UM HENOCPEACTBEHHO Ha Tapy.

6.6 Ha TpaHcnopTHOM Tape HaHeceHbl MaHuUNynAuMoHHble 3Haku: "XPYTIKOE,
OCTOPOXHO", "BEPEYb OT BJIAIA", "BEPX"; OCHOBHbIE, OOMNOMHUTENbHLIE U WH-
dopmaunoHHble Hagnucn no FOCT 14192-96 w Hagnueu: U3OEJIME  ACY-4,
3AKOHCEPBPOBAHO OO 200 .

OcHOBHble HagnNMcKU cogepxar:

- MOSIHOE WK YCIOBHOE, 3aperMcTpupoBaHHOE B YCTAHOBSIEHHOM MOpPsiAKe, HauMe-
HOBaHWe rpysonosiyyartens;

- HAMMEHOBaHWE MyHKTa Ha3Ha4YeHUs, C ykaszaHuMeM, Npyu HeobXoaMMOCTH, CTaHLMK
UM nopTa neperpysku.

Ecnn nyHKTOM HasHa4yeHus1 SABMSETCS KeNe3HO40POXHas CTaHUus, AOMKHO ObiTb
yKasaHo MNoSsIHoe HauMeHOBaHWe CTaHLUMW U COKpalLleHHOe HanMeHOBaHue O0porn Ha-
3Ha4YeHwus.

[lononHUTENbHbLIE HAANUCK COaEpPXKaT:

- MOSIHOE WK YCINOBHOE, 3aperMcTpupoBaHHOE B YCTAHOBSIEHHOM MOpPsiAKe, HauMe-
HOBaHWe rpy3ooTnpaBuTens;

- HaUMeHOBaHWe MNyHKTa OTNpaBfeHNa C YKasdaHWeM Xene3HOLOPOXHOM CTaHuuu
OTNpaBfieHNs N COKpaLleHHOe HauMeHOBaHWE AOPOrn OTNPaBUTENS;

- HagnNUcKM TPaHCNOPTHbLIX OpraHn3auni.

MHdopMaLMOHHbIE HAQMUCK CoaepXarT:

- Maccbl 6pyTTO M HETTO rpy3oBOro Mecta B KuJiorpamMmmax;

35



5[1.430.016 P3

Fa6apMTHbIe pas3mMepbl rpy3oBOoro Mecta B CaHTUMETpax (,EI,J'IMHa, LinpumHa, BbICO-

Ta);

TOBaprIﬁ 3HaK U HanMmeHoBaHue npeanpuaTna — UroToBUTESA,

HanMeHoBaHne 1 yCJrioBHOe obo3HayeHne yCTpOﬁCTBa;

rog n mecsdu yrnakoBblBaHUA;

YCIoBuUA XpaHEeHNA,

rog U Mecsil nepekoHcepBaLmu.

6.7 TpaHcnopTHas MapkMpoBka HaHocUTCs Ha sapnblku no FOCT 14192-77.

Apnbikn NPUKPEennAT K TPAHCMOPTHOMY SLLMKY FBO3AAMU U NPUKIIENBAIOT.

MnoLwanb MapKMPOBOYHOTO siprbika He MeHee 100 cm %

OcCHOBHble HaANUCK BbIMOSHEHbI LWIPUATOM BbICOTOM 10 MM, OCTasibHble MapKNpo-
BOYHbIE HaAMNUCK BbIMOMHEHBI LUPUETOM BbICOTOM 8 MM.

TpaHcnopTHas MapKUpoBKa BbINOMHAETCSA OKpackow no TpadapeTy (kpackon MK,
YepHoW).

6.8 TpaHcnopTHas MapKMpoBKa AOSHKHA OCTaBaTbCA NPOYHOM M pa3bopyumBon nNpu
TPaHCNOPTMPOBAaHUM N B TeYEHME CPOKA XPaHEHWUS, YCTaHOBMIEHHOIO HacToawmm P3.

6.9 [lpu BbiNycke curHanuaaTopa Ha NpeanpuaTUN-U3roToBuTeNe NIIOMOUNPYIOTCS:
naHenun 6noka anekTpoHHoro 63-67, a B 6noke BYI1-4 kpbllwka, 3aKkpbiBaloLlas OTCEK,
repMeTM3npoBaHHbI KomnayHaom 6noka ynpasneHus BYT1-4.

6.10 Ha mecTe akcnnyaTtaumm Nocre MOHTaXa M HacTPOMKN NnomMoumpyoTcs:

- B bnoke BYT1-4 — kpbllwKa oTceka Ansa NOAKMYEHUS NUHUK CBA3N ( C HAAMUCbIO
NCKPOBE3OITACHBbIE LENN ) n 3arnywka perynaTtopa (psgom ¢ Hagnuceto PEDN), npu
3TOM MCMNONb3yTCA NAOMObI U NPOBOSOKA, NPeABapUTENIbHO YCTAHOBMEHHbIE HA YKa-
3aHHbIX 3NemMeHTax;

- B 6noke B3-67 dukcupyetcs, a 3atem nnombupyetca Bunka Pr110-11J1MM1,
nogknovaemasa k posetke ¢ Hagnuceto MCKPOBE3OIACHBIE UEMW; sunka duk-
cupyeTcs npu noMowm KpoHwTenHa 5[18.093.216 n nnombupyeTca npy NOMOLLM

yawkm 1-3-08kn-016, kKOTOpble HAXOAATCA B MOHTaXXHOM KOMIMJEKTE CUrHanusaTopa.

36



5[1.430.016 P3

7 YTAKOBKA

7.1 YnakoBka JOfmkKHa COOTBETCTBOBaTb TpebOBaHMSIM HOPMATUBHO-TEXHNUYECKOWN
AOKyMEHTaLMM Ha curHanmsaTtop.

CwurHanusatop gomkeH 6bITb ynakoBaH B SILLMK. BmecTe ¢ curHanm3atopoMm B ALWMK
noMeLLaT KOMMNSIEKTbl MOHTaXHbIX M 3amnacHbIX YacTen, a Takke CONPOBOAUTESbHYHO
AOKyMEHTaUMIO.

MabapuTHble pa3mepbl rpy30BOro Mecta AoSmkHbl ObiTb He 6onee 470 x 430 x 240
MM (Ha ogHO nsgenve).

MexaHnyeckas NpoOYHOCTb SLMKa OoImKkHa obecneyvmBaTb COXPaHHOCTb rpy3a npu
NPUMEHEHUN MEXaHU3auun NOrpy304YHO-Pasrpy304HbIX paboT, KOHCTPYKUMS swuka
AOIMKHA ObITb yCuneHa cTtasibHOW NIHOLEHON NEHTON.

7.2 [lepep ynakoBKOW B TPAHCMOPTHYIO Tapy CUrHamM3aTop, KOMMMEKTbl MOHTaX-
HbIX M 3anacHbIX YacTen A0MKHbI ObITb 3aKOHCEPBMPOBAHDI.

KoHcepBauumsa 1 BHYTPEHHSAS ynakoBKka AormkHa ObiTb nponsseaeHa no MOCT 9.014-78.
BapuaHTt ynakosku BY-5. BapuaHT BpeMeHHON NpOTUBOKOPPO3NOHHOM 3aLmTbl B3-10.

Cpok koHcepBauuun (nepekoHcepauun) — Tpu roga. Cnocob packoHcepBaumm —
yOaneHue 4exrioB € nocrenyoLwen npoayBKOM CxXaTbiM BO34YXOM.

7.3 JkcnnyatauyuoHHO-TEXHMYECKas OOKYMeHTauus, oTnpaBnsemMasi ¢ curHanuaa-
TOPOM, AOSKHA OblTb MOMELLEHa B NakeTbl U3 NONMITUNEHOBOW MNeHKU Mapku M Ton-
wnHon He meHee 0,2 mm no NOCT 10354-82 n ynakoBaHa B Tapy BMecTe C CUrHanuaa-
TopoM. Bce WwBbl NakeToB JOMKHbI OblTb CBapeHbI.

7.4 YNakoBOYHbIA NUCT JOmMKeH ObiTb MOMeLleH B NakeT M3 NOSMITUIIEHOBOW
nneHkn mapkn M TonwmHon He meHee 0,2 mm no NOCT 10354-82 u yroXeH noA KpblLw-
Ky siLjmka.

7.5 CurHanusaTtop ynakoBbIBalOT B 3aKPbITbIX BEHTUMPYEMbIX NOMELLEHUAX NpU
TemnepaType oKpyatollero Bosayxa oT 15 go 40 °C v oTHoCUTENbHOW BRaXHOCTU 00

80% npu OTCYTCTBUM B OKPY>KatoLLEN cpeae arpeCcCuBHbIX NPUMecen.
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8 PASMEWEHME N MOHTAX

8.1 Bbnok anekTpoHHbIn B3O-67 ycTaHaBnvMBaeTCA Ha WUTe B MNOMELLEHWE BHE
B3pbIBOOMACHbIX 30H. B WwWmTe Heo6xoaNMMO N3roTOBUTL BbIPE3 NO PUCYHKY A.6 1 3akpe-
NUTb 3NEKTPOHHLIN 6ok B3-67 ABymMSA BUHTaMuM M4 13 MOHTaXXHOro KoMnrekTa.

Ecnn HabntogeHusa 3a cBeToBOWM curHanusaumen He Tpebyetcs, To 6ok B3-67 moxeT
yCTaHaBnNMBaTbCs B N0OOM mecTe 6Ge3 Bbipe3a B LUMTE, NpU 3TOM cregyeT pyKOBOACTBO-
BaTbCA rabapuUTHLIMA U YCTAHOBOYHbLIMU pa3Mmepamm, NpuBeaeHHbIMU Ha pyucyHke A.6.

8.2 Bnokn BYI1-4 coBmecTHO C npeobpasoBaTensmy yCcTaHaBNMBAOTCA B MecTax
KOHTPONSA ypOBHSA, npun 3Tom npeobpasoaTtenu A-2 6noka BYI1-4 ycraHaBnvBaroTCs Ha
MOBEPXHOCTN KOHTPONMPYEMOW €MKOCTW, a 6nok ynpaeneHus BYI1-4 — Ha KpOHWTenHe
BOnM3n npeobpasoBatenen Ha paccTosHuM, onpegenseMomMm anuHon kabenen (He 6onee
1m). MNpumepbl ycTaHOBKM NpeobpasoBaTenen MA-2 npuBeaeHbl Ha pucyHkax A.4 n A.5.
Tam xe nNpvMBeAeHO pekoMeHOyeMoe YyCTaHOBOYHOE pacctosiHve L mexay npeobpasosa-
TEeNsAMU B 3aBMCMMOCTU OT TOSLLUMHBLI CTEHOK €MKOCTEMN.

FabGapuTHble M YCTaHOBOYHbIE pa3mepbl 6nokoB ynpasneHnsa BYI-4 npuBegeHbl Ha
pucyHke A.3.

8.3 [MoBepxHOCTb TPYObI MMM €MKOCTU B MECTax KOHTaKToB npeobpasoBaTtenen MA-2
6noka BYT1-4 npegBapuTenbHO JoMmkHaA ObiTb oumnLLeHa OT NGOro BUAa NOKPbITUIA (Kpacku,
TENon30sIALMN U NpP.), PXKaBYMHbI U OPYrMX 3arpsis3HeHn. Ha noBepxHOCT B MecTax yCTaHOB-
Kn npeobpasoBaTenen He A0MKHO ObITb PakoBMH U BMATUH rMyGuHon 6onee 0,15mMm, a BHYT-
pY EMKOCTU — NSIaCTOBOW PXKaBYMHbI. YarneHHoe fakoKpaco4HOe MOKPbITUS HEMOCPeACTBEH-
HO NOA, KOHTAKTHOWM MOBEPXHOCTLIO NMpeobpal3oBaTeneit 3aTem NMoKPOEeTCs aKyCTUHECKON cMas-
KoM (CM. Janee no TEKCTy), KOTopasd yCrnelwHo 3aMeHuT yaaneHHoe nokpbltne. Henocpeact-
BEHHO Nnepea MOHTaXXOM YKa3aHHble MecTa A0SKHbI ObITb 06E3XUPEHBI PAaCTBOPUTESEM.
BHUMAHWE! KaTteropuyeckun HeqonycTMMO Hann4me CBapo4HbIX LLBOB HA CTEHKE eM-

KOCTU B NPOMEXYTKE MEXAy MecTaMun yCTaHOBKM npeobpasoBatenen MA-
2 6noka BYT1-4.

Ecnun B6nn3m mecta ycraHoBku npeobpasosatenen 6noka bBYI-4 umetot-
CSl CBapOYHbI€E LLUBbI, NPUBAPEHHbIE (braHLbl, KPOHLTENHbI UK PAOOM Ha-
XOOMTCA rpaHb €MKOCTU, TO pacCTosiHME OT LeHTpa nboro u3 npeobpa-
3oBatenen [MA-2 go Onwxanwero n3 nepeyvYUcrneHHbIX 3NEeMEHTOB
KOHCTPYKLUMN AOIMKHO ObiTb He MeHee 1,5 L (rge L — pacctosiHue mexay
npeobpasoBatenamu MNMA-2).
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8.4 MuHumanbHbIN AnameTp Tpybbl, NPU YCTAHOBKE Ha KOTOPYK CuUrHanusatop
MOXeT onpefendTb HanMyne unm OTCyTCTBME XUOKOCTU B 3TOM Tpybe (a He ypoBeHb —
cM. pa3gen 4), paseH 80MM nNpw TOMLWMHE CTEHKM 3TOM TPYObl He 6onee S5mm. Npu aTom
npeobpasoBatenu MA-2 6noka BYI1-4 yctaHaBnuBatoTCa BOOMb NPOAOSIbLHOW OCU TPY-
Obl.

8.5 KpenneHnue npeobpasoBatenen MNA-2 Ha eMKOCTAX U Tpybax MOXeT ocyLecT-
BNSATLCSA OAHMM U3 CreayoLmx cnocoboB:

- ANnA ycTaHOBKM npeobpasoBaTenen Ha eMmKocTax AuameTpom oT 500mMm fo
1500MM (cM. pucyHok A.4) pekomeHayeTcs NpuMeHaTb 6aHaax, U3roTOBMEHHbIN NoTpe-
BuTenem nop KOHKPETHbIN AuamMeTp 3aTux emkocten. Npu aTom npeobpasoBaTteny Mex-
Ay cobon npeaBapuTEnbHO CKPEnnsAlTCA NEHTON C OTBEPCTUAMM U3 MOHTaXKHOTO KOM-
nrnekTa Tak, YTobbl pacctogHue L mexay HUmmu npnbnusantenbHO paBHANOCH PEKOMEH-
AyemMoMmy, yKa3aHHOMY Ha pucyHke. LLlupuHa octanbHoro 6aHgaxa - He MeHee 42 MM.
PekomeHgyembin matepuan 6aHAaXHOW NEHTbl XOMYTOB - CTanb TonwmHom 1 ... 2
MM. TorwuHa 3aBUCUT OT AuameTpa eMKOCTH,;

- Ans 3akpenneHus npeobpasosaTenen MA-2 Ha 6onbLUIMX EMKOCTAX (CM. PUCYHOK
A.4) pekomeHOyeTCsl MCMOMb30BaTh crneuunansHble nnaTtdopMbl U3 MOHTaXHOIO KOM-
nnekTa curHanuaaTopa, KoTopble npeasapuTenbHO NPUKNenBaT UNn NpusapueatoT (He
bornee, 4eM YeTbIpbMS TOYKaMM MO yrnam nnatgopmbl!) K CTEHKE eMKOCTU, a Ha HUX YC-
TaHaBnvBatTCcHa npeobpasosatenu. [epen npuknenkon nnaTopmM Ha UUNUHPUYECKue
MOBEPXHOCTN UX OMOPHbIE MIACTUHbI HEOBXOAMMO NOJOrHYTH NO hopMe 3TOW NoBepx-
HOCTM, KaK nokasaHo B npumepe Ha pucyHke A.4. [ins orpaHu4eHust ycunusa otpbiea
nnaTtgopm OT CTEHKM €MKOCTU Ha HUX MMEIKOTCH MPYXUHbI, Npuxumatowme npeobpaso-
BaTenm K CTEHKE eMKOCTM C onpeaeneHHbIM ycunveM He 6ornee 8 kr;

- AN yCTaHOBKM npeobpas3oBaTenen Ha eMKocTaX U Tpybax AuameTpoMm MeHee
500Mm (cM. pucyHOK A.5) pekoMeHOyeTCs NPUMEHSATb XOMYTbl, U3rOTOBJIEHHbIE MO-
Tpebutenem noa KOHKPETHbIN AuamMeTp 3Tux emkocTen. LnpuHa neHTbl xomyToB 17
... 18 Mm. PekomeHayembli MaTepuan XOoMyTOB - CTarnb TOMWMHOM 1 ... 2 MM. XOMYTbI
MOTyT U3roTaBnmnBaTbCA MO 3aKasdy W NOCTaBNATLCHA B KOMMMEKTe curHanuadaTopa. Cre-
AyeT yunTblBaTb, YTO MpU ycTaHoBKe npeobpasoBatenen MNA-2 Ha emKoCTsX U Tpybax
AnameTpoMm MeHee 500MM MOrpelHOCTb CUrHanuMsaumm pesko Bo3pacTaeT (CM. pas-
aen 4).

8.6 [nsi KOHTPONS YPOBHS XMAKOCTU B eMKOCTSAX AvameTpom 500mMm 1 6onee pe-

KOMeHOYyeTCA yCTaHaBJIMBaATb npeo6pasoBaTenM MA-2 Tak, 4ToObl NMHKSA, NO KOTOpOl71
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OHW yCTaHaBNMBAOTCA, Oblfla ropM3oHTanbHa M coBnagana C KOHTPONMPyeMbIM YpPOB-
HeM.

8.7 bBnok ynpasneHus BYT1-4 3akpennsieTcs Ha NtOOOM KPOHLUTEMHE Ha PacCTOAHUN,
He npeBblaroLLemM anmHbl kabenen ceAsm ¢ npeobpasoBatenamm MA-2.

BHMUMAHUWE! VYcrtaHoBky 6Gnoka ynpasneHus BYI1-4 cnepyeT npousBoauTb Tak,

4YTOObI UCKNIOYMTL HaTAr kabenen oT npeobpasosartenen MA-2. MNocne
MOHTa)Xa HeOOXOAMMO NPUHATL Mepbl Afs OrpaHMYeHnsa Joctyna K
3TMM Kabensam mn UCKIIYEHUsT Cy4anHOro CMeLLeHnst npeobpasoBare-
nen MNA-2.

Mpu BLIGOpPE MecTa KpenneHus Onoka ynpaenenus BYT-4 cnepyeTt yunThiBaTh,
YTO TeMnepaTtypa KpoHLWTEeNHa KpenneHms 6roka unm Bo3gyxa B MeCTe ero yCTaHOBKU B
npouecce paboTbl HE AOMMKHA BbIXOAMTb 3a npegenbl oT MuHyc 40 o nntoc 70<T. Mpun
ycTaHoBke 6roka BYI1-4 Ha OTKpbITOM BO34yXe pekoMeHAyeTcs 3almTuTb 610K ynpas-
nenunsa bYT-4 ot nonagaHua aTMocdepHbIX OCagKOB U NPSMbIX CONTHEYHbIX nyyYen. 3a-
LLMTOM MOXET CRY>XUTb NPOCTENLLNIA KO3bIpek Hag 6riokom.

8.8 HapexHocTb paboTbl curHanuaaTopa B 60NbLLON CTENEHM 3aBUCUT OT MOCTO-
SAIHCTBA aKyCTMYECKOro KOHTaKTa Mexagy BorHoBogamu npeobpasoBatenen MA-2 6noka
BYI1-4 n NoBEPXHOCTbIO KOHTPONMPYEMON eMKOCTU. [ns obecneyeHns HagexHoro 4on-
rOBPEMEHHOr0 akyCTUYEeCKOro KOHTaKTa B YKa3aHHbIX MeCTax HaHOCWUTCS CIfioM NacTbl
Tvna KIMT-8 n3 MOHTa)XXHOro KOMMIIEKTa CUrHanusartopa, a Ha Topuax npeobpasoBaTte-
nen ycTaHaBnMBalTCA PE3NHOBbIE MaHXeTbl, NPENATCTBYIOLWNE BbITEKAHUIO N BbIMbIBA-
HUIO 3TON CMa3Kun M3-nojg TOPLOB.

BHavyane npoBogsaT BCe NOAroTOBUTENbHbIE onepaunn 6e3 HaHeceHus nacTbl: Noa-
roTaBfMBaOT NMOBEPXHOCTb EMKOCTU B MECTe KOHTPOSS, Kak cKa3aHo Bbllle, YCTaHaBnu-
BalOT XOMyTbl, 6aHgax nnu nnatdopmbl (NPUKNEMBAKOT UM NPUBapMBatoT), 3aTeM Npo-
N3BOAOAT NpeaBapuTenbHbli MOHTaX NpeobpasosBatenen NA-2 n 6noka ynpasnenunst bYI1-4
C Lenblo NpoBepKM yaobCcTBa M HAAEXKHOCTM BCEX KPEMNEHUN.

HemHoro otnyctMeB xomMyTbl, 6aHAaX wnn ravku KpenneHus npeobpasoBaTtenen Ha
nnatgopmMax, nocnegoBaTenbHO NpUNogHMMaroT npeobpasoBateny Ha 5...8 MM, HaHoCAT
Ha NOBEPXHOCTb EMKOCTU nopg nx tTopuamu crnou nactel KIMT-8 TonwmHon 2 - 3 MM, onyc-
KaroT npeobpasoBaTenu ¢ HageTbiMM PE3MHOBbLIMW MaHXeTamn Ha NOBEPXHOCTb EMKOCTU U
UKCUPYIOT KX, 3aTArMBas ANEeMEHTbl KpenneHus XoMyToB, GaHaaxa unm NpyiXMMHbIMU
ravkamm Ha nnardgopmax. M3nuwkm cmaskum no BHELWHEMY NEpUMETPY MaHXeT npeobpa-

3oBaTeniel pekoMeHayeTcsl yaansth.
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8.9 OneKkTpunyeckMn MOHTaX curHanusartopa criegyeT npousBoauTb, PYKOBOACTBY-
SICb CXemamu, npuBegeHHbIMU Ha pucyHkax A.8 n A.9. B kadyecTBe nNMHUIA CBA3N MexXay
6nokamu BYT1-4 1 6rnokom B3-67 MoXeT NpUMeHNTLCA NBoN ABYXKUNBbHLIN Kabenb nnm
napa npoBoAoB, (Hanpumep, TenedoHHbIX) AnnHon 4o 500M 1 conpoTUBREHNEM B NeTne
He 6onee 50 Owm.

Bce 3axumbl ¢ 0603Ha4YeHnEM « J__ » Ha kopnycax npeobpasosatenen MA-2 n
6noka ynpasneHus BYI1-4 gomkHbl ObITb coeanHEHblI Mexay cobov U MOAKMHYEHbI K
LUMHE 3a3eMMeHNst MeJHbIM NOABOAHNKOM CeuyeHneM He MeHee 1,5 um?.

3axnm ¢ 0603Ha4YeHneEM «J__» Ha Koprnyce anekTpoHHoro 6roka 63-67 Takke pon-
XeH ObITb NOAKMIOYEH K LUMHE 3a3eMrieHus MeaHbIM NOABOAHMKOM CceveHneM He MeHee 1,5
MM?.

8.10 lMpwn ycTaHOBKe curHanmsatopa Ha B3pblBOOMNACHbLIX NPeanpuaTusax cnegyet
cobnoaaTtb AeNCTBYHOLIME HOPMbI U NpaBuna Ang MOHTa)Xa B3pbliBO3aLULLEHHOTO 060-

py4oBaHus.
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9 HACTPOWKA HA MECTE 3KCMNYATALMM

9.1 CurHanusaTtop TpebyeT HaACTPOMKM KaOoro kaHama nocrne MoHTaxa. Takke
HacTpounka obssatenbHa npu nepeHoce 6noka BYI-4 (nnn Tonbko npeobpasoBaTenen
MA-2) curHanusaTopa B gpyroe MecTo, AaXe Ha OOHOM U TOW Xe eMKOCTU, a Takxke ro-
cne 3ameHbl ntoboro n3 6nokos bYT-4 unn 63-67 (Hanpumep, Nocne peMoHTa).

Bce kaHanbl curHanusaTtopa, KOTopble He HAaCTPOEHbI UK B KOTOPLIX HE MOAKIHOYEHbI
(N He cMOHTMpPOBaHbI) 6riokn BYT-4, AOMKHbBI BbITb NPOrPAMMHO OTKIOYEHbI BO n3be-
XaHue cpabaTtbiBaHusA curHanmsaumm OTKAS3 no atum kaHanam..

9.2 lMpwn HacTporike cnegyeT TOYHO cobnogaTh NOCneaoBaTeNbHOCTbL Onepauunn,
yKasaHHbIX ganee. HapyweHne nocrnenoBaTenbHOCTM HaCTPOWKW MPUBOAUT K Henpa-
BUNbHOW CUrHaNM3aumm unu curHanmaaumsa BoobLue MoxeT OTCyTCTBOBATb.

HacTpoliky curHanusaTtopa cnegyeT NnpousBoAUTb HE paHee, YeM vepes3 1 4yac no-
cne MoHTaxa 6noka BYl1-4, yTo cBsI3aHO C BpeMeHeMm cTabunusauumn akyCcTU4ecKnx
KOHTaKTOB B MecTax yCTaHoBKM npeobpasosaTenen MA-2 6noka BYI1-4.

9.3 [lNoBTOPSAEMOCTb CUrHanNu3auuMm ypoBHS U OOMNOSIHUTENbHbIE MOrpeLHOCTU OT
N3MEHEHUs1 BHELUHMX YCITIOBUIN 3aBUCAT Kak OT pacnonioxeHusa npeobpasosatenen MA-2
6noka BYI-4 Ha KOHTPONMMPYEMOW EMKOCTU, Tak U OT BbIOPaHHOW METOAUKN HaCTPOMKK
(c™m. pasgen 4).

B cBs3n ¢ Tem, 4YTO onepaumm HaCTPOWKN CUrHanu3aTopa B KOHEYHOM UTOre CBO-
AATCA K NOMyYEeHU0 ero TOYHOCTHbIX XapakTepUCTUK, 30ecb U Janee rno TeKCTy BBOAUT-
cs noHaTtue onepaunn KAJIMBPOBKW — aTo onepauuu, npoussBoavmMble nNog nporpamMmm-
HbIM PYKOBOLCTBOM LIEHTpasibHOro npoueccopa curHanuMsatopa ¢ LUenblo NoslyvYeHust yc-
TaBOK, UCNONb3yeMbiX Npu 0b6paboTke MHPOPMALMOHHBLIX CUrHaNOB, NOCTYMNaKLWMX M3
6nokos BYTI1-4.

PekomeHgaumm no NnpuMeHAeMoCT! TOW UAN OPYroM MeToOUKU HACTPOWKUM CUrHa-
nu3aTtopa npuBeaeHbl B pasgene 4 aaHHOro pykosoactea. B 3aBucumocTn ot BbibpaH-
HOW MEeTOoOMKN NpU NPOBEAEHUN KanMOPOBKN B KaXXOOM KOHKPETHOM Clyyae B CUrHanu-
3aTope AO/MKEH peanu3oBbiBaTbCA TOT UM MHOW anropuTM KannbpoBku. LieHTpanbHbIn
npoueccop BO BpeMsi KannbpoBKkM npeanaraet pasnvyHble anropuTMbl €€ NpoBeaeHus,
HasbiBaemble PEXKVMbl KAJIMBPOBKW.
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[MepeyveHb N nocnegoBaTeNibHOCTL Onepauunii, NPOU3BOAMMbBIX B Pa3fIUYHLIX pe-
Xnmax KanmbpoBKM NMpuBEAEHbl HUXKXE B AAaHHOM pasgene n B npunoxeHun b gaHHoro
pyKkoBOACTBA.

9.5 Pexumbl KanubpoBkn MoryT GbiTb ycTaHoBneHbl B 6noke B3-67 Tonbko npu
yposHe goctyna MOJTHbIV (cm. npunoxerune B). ATOT AOCTYN ycTaHaBnMBaeTcs no na-
ponto, Bblbnpaemomy notpebutenem. Maponb [omkeH ObiTb M3BECTEH TONbKO Nepco-
Hany, 4onyLWeHHOMY K HacTponke n kannbposke curHanusatopa. B curHanmsatope npe-
AYCMOTPEHO TpU pexnma KannbpoBKu.

PEXWM 1 — npumeHsieTcsa Toraa, Korga eCtb BO3MOXHOCTb BO BpeMs nNpoBefeHuUst
KannbpoBKM N3MEHATb YPOBEHb XXMAKOCTW, MPOKOHTPONMPOBATh MHbIM CNocobom u yc-
TaHaBnNuBaTb ero He MeHee, YeM Ha 30MM HUXKe, 3aTeM He MeHee, YeM Ha 30MM BbiLle
(vnn B obpaTHOM nopsaaKe) KOHTPONIMPYEMOIO YPOBHS:

- NPW rOPU30OHTaNIbHOM pacnonoxeHun npeobpasosatenen MA-2 — yctaHaBnmMBaTb
HWXe N BbIlE JIMHUK, NO KOTOPOM YCTaHOBMEHbI 3TV Npeobpa3oBaTeny;

- Npu BepTUKanbHOM pacnonoxeHun npeobpasosatenen lA-2 - yctaHaBnvBaTb
HWXe HUXKHEero npeobpasoBaTens 1 Bbille BEPXHETO.

Mpwn npoBeaeHn KanMbpoBkKn B pexxume 1 He TpebyeTcsa TOYHO 3HaTb YPOBEHb XUOKO-
cT. [lomkHbl TOMbKO COBNOAATLCA YCNOBUSI MOHWKEHNST U MPEBLILLEHNST YPOBHS XXWOKO-
cTn (He meHee 30MM) BNMOTb 4O MOSIHOMO CNMBA WX 3aMnOSIHEHUSA XWOKOCTU B KOHTPONU-
pyemMon eMKOCTW.

Mocne npoBeaeHnst kKanMbpoBkn B pexnme 1 gocturaetcs Hambonbluas TOYHOCTb
N cTabunbHOCTb CUrHanM3aumMmM YpoBHEN. OTOT PEXnM pPeKoMeHOYeTCHA WMCNOoNb30BaTb
KaK OCHOBHOM.

PEXWM 2 — npumeHseTcsa Torga, Korga HeT BO3MOXHOCTU U3MEHATb YPOBEHb XUA-
KOCTW, HO NpW 3TOM LOSMKHO ObITb N3BECTHO, A€ HAaXoaUTCS B AaHHbIA MOMEHT YPOBEHb
KOHTPONMPYEMOW XUOKOCTW:

- PV rOPU3OHTaNbHOM pacnonoXxeHun npeobpasoBatenen MNMA-2 — He MeHee, YeM
Ha 30MM HMXe 1nn Bbille NIMHUK, MO KOTOPOW YCTaHOBIEHbI 3TU NpeobpasoBaTeny;

- Npy BEPTUKaNbHOM pacnonoxeHun npeobpasosatenemn MNA-2 — He MeHee, YeM Ha
30MM BbiLLEe BEPXHErO NpeobpasoBaTens NN HUXKE HUXKHErO.

B oaHHOM pexume kannbpoBky, Kak 1 B pexxnme 1 He TpebyeTcs TOYHO 3HaTb YPOBEHb

XKMOKOCTM, HeOOXOAMMO TOMNBKO 3HaTb, FAe B AaHHbIN MOMEHT HaxoasaTcs oba npeobpasosa-

43



5[1.430.016 P3

Tens: Bblle YPOBHS XMUAOKOCTU (MK B NMYCTOM €MKOCTU) UMM HUXKE 3TOro YpoBHSA (Mnn B 3a-
MOSTHEHHOW EMKOCTW).

TOYHOCTb curHanusaumm ypoOBHEW nocrne npoBedeHust KannbpoBku B pexume 2
MeHbLle, YeM B pexume 1, NO3TOMY AaHHbIA PEeXuM peKoMeHOyeTCsl MCNoNb30BaTb
TONbKO NPV HEBO3MOXHOCTUN N3MEHSTb YPOBEHb XXMAKOCTU B HEOOXOANMbIX Npeaenax.

PEXWM 3 — npumeHsieTca B criydae, Korga MMeeTcd BO3MOXHOCTb YCTaHOBUTb
YPOBEHb XWOKOCTU JOCTAaTOMHO TOYHO Ha 3aJaHHOM YpPOBHe, npeaBapuTenibHO KOHTPO-
nMpysa ero apyrumum mMetogamu. TpygoemMKoCTb M BpeMsi NpoBeAeHUs KanumbpoBKuM B
AAaHHOM pexume MUHUMarnbHbl (CM. NpuUoXeHue b), HO B MPOMBILMIEHHbIX YCAOBUSAX
370 TpeboBaHne B BOMbLUMHCTBE Cry4YyaeB TPyOHOBbLINOMHMMO, noatomy PEXVM 3 B
OCHOBHOM peKOMeHOYyeTCsl UCNOoMb30BaTb NPU MPOBEAEHUN UCMbITAHUA CUrHanNu3aTopa
Ha cneuuanbHbIX CTeHAax, CHabXeHHbIX, Hanpumep, BOAOMEPHbLIM CTEKNOM AN KOH-
TPONSA YPOBHSA XNOKOCTU B EMKOCTU. ITO HE UCKNIYaeT NpUMeHeHne AaHHOro pexuma
B NPOMbILLIEHHbIX YCIOBUSIX NPU BbINOHEHUN YCIIOBUS TOYHOW YCTAHOBKWN YPOBHS XWUA-
KOCTW Ha 3ag4aHHOM ypOBHE Ha BpeMsi KanmbpoBKM.

B kayectBe npumepa, Koraa npUMEHUM PEXuMM KanmbpoBkM 3, MOXHO NMPUBECTU
crniydan BepTUKanbHOW YyCTaHOBKM npeobpasoBatenen [MA-2 Ha emkocTn unu Tpybe
AnameTpoM meHee 500MM, B KOTOPOW Ha BpeMsi NpoBeaeHUs KannbpoBKM MOXHO yCTa-
HOBUTb TpebyeMbIn Ans curHanua3auum ypoBeHb NyTeM Hanmea B HEE MEPHOro Konude-
CTBa XMAKOCTU. B aTOM criyyae pekomeHayeTcs ycTaHaBnmBaTb npeobpasosaTtenu [A-
2 TaK, YTOObl KOHTPONMMPYEMbIA YPOBEHb Haxoauncs Onn3ko K cepeanHe paccTosHUSA
MeXay YCTaHOBMNEHHbIMW BAOMb BepTMKanu npeobpasosatenamu MNA-2 (C OTKNOHEHMEM
He 6onee + 0,1 L, rge L — pacctosHne mexagy npeobpasoBaTensamu), kKak nokasaHo Ha
pucyHke A.5 npunoxeHus A.

CnepnyeTt yuntbiBaTb, YTO Npu Nt0OOM pexmme kanmbpoBKn BepTUKanbHasa yCTaHOB-
Ka npeobpasoBaTtenen AaéT XyAalune TOYHOCTHbIE XapakTePUCTUKM NO CPaBHEHUIO C ro-
PU30OHTanNbLHOM MX ycTaHoBKOW. Kpome TOro, npu aTtom HabniogaeTtca Haubonbllee us-
MEHEeHMe YPOBHS CUrHanu3aumm npu Bcex gectabnnuanpyowmnx akropax — UsMeHeHune
TemnepaTypbl, MOTHOCTU XUOKOCTU U OpyruX (CM. pasgensl 2 u 4).

9.6 AnropuTmbl KanMbpoBKM HE pacCYMTaHbl HA OQHOBPEMEHHYIO KannMbpOBKY He-
CKOJTbKMX KaHarnoB, NO3TOMY OHa JOJSDKHa NPOBOAUTCA MOOYepenHo Mno KaHaram, HoMe-

pa KOTOPbIX BbI6MpalOTCFI nporpaMmmMmHoO B nobon nocrniegoBaTtesibHOCTU
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HenocpenctBeHHO nepen HavyanoM KanmbpoBKM HEOOXOAMMO BKITHOUUTL PEXUM OOC-
Tyna MOJMHbIN B 6roke 53-67 (cM. pasaen 2), MHadye NporpaMma KanmbpoBKu CUrHanmuaa-
Topa OyaeT HeOOCTYMHOW, a 3aTeEM YCTaHOBUTb HEOOXOAUMBIN ANst JAHHOIO KaHana pexumm
KanmbpoBKW, BbIOpaHHbIN MO pekoMeHaaumsaM, NpMBeaeHHbIM B pasgene 4 n B npeablay-
LLeM NyHKTe AaHHOro pasgena.

KannbpoBka He3aBMCUMO OT BbIOPaHHOrO pexmma AoJhKHA Ha4yMHaTbCHA C HACTPOWn-
kn 6nokoB BYTl1-4. Hactporika kaxaoro n3 6510KkoB CBOAUTCA K YCTAHOBKE ONTUMAIbHbIX
ANSA KaXOoro pexvma KanubpoBKM YPOBHEN MHAOPMALMOHHBLIX MMMYNbCOB B FMHUSX
cBA3n mexay 6nokamu BYT1-4 n B3-67.

YcTaHoBKa Npou3BOAUTCS NPU MOMOLLM NMEPEMEHHOrO pe3nucTtopa, OCb KOTOPOro
HaxoguTCs oA 3arnyLwkon ¢ Hagnucbto PEDN, pacnonoxeHHon Ha Kpbllwke 6noka ynpas-
neHus BYT-4. Pe3uctop cHabxeH paBHOMEPHOW KPYroBOW LLKANoOW, MCNonb3yeMoun Ans
BU3yarnbHOW OLEHKM yrna noBopoTa ero ocu B npoLecce HacTporku. KOHTposib Npu 3ToM
ocyllecTBnsaeTcsa no ceetoanogHomy nHamkatopy CUMHAJT YPOBHA aToro 6noka.

9.7 lNepen TeM, Kak YCTaHOBUTb OMTUMAalbHble YPOBHW MHGOPMALMOHHBIX WUM-
nynbCoOB B NUHUSX CBA3N Mexay 6rnokamu BYI-4 n 6nokom B3-67, gomkHa 6biTb npo-
BegeHa NMPOBEPKA ®YHKLMOHUPOBAHWA 3Tnx 6nokoB n noaTBepXaeHa BO3MOX-
HOCTb NMPOBEAEHNSA KannmbpoBKN BO BKMNOYAEMbIX KaHanax. dTa npoBepka AOoJhKHA Npo-
BOOMTbLCS B crieaytoLeM nopsagke:

- nocne MoHTaxa 6noka BYI1-4, 0o BKMOYEHUS NUTaHUS cUrHanu3aTopa (unu go
NPOrpaMMHOro BKIOYEHUS AaHHOro KaHana) B 6noke ynpasneHusa BYI1-4 atoro kaHana

HeobxoamMmo cHATb 3arnywky PEI., ocb pesuctopa PEI. noBepHyTb No YacoBon cTpen-

Ke [o ynopa (nocne ynopa 3gecb U fanee ycunue He npuMmeHsaTb!). 9Ty onepauunto
cnegyet obszatenbHO NPOBOAUTL HE3aBMCUMMO OT criocoba MoOHTaxa npeobpasosare-
nen MNMA-2 n oT BbIBpaHHOro pexnma KanmbpoBKX, MHAYe Nocne BKIOYEHUS MO AaHHOMY
KaHany moxeT cpabotatb curHanusaumst OTKAS;

- nepexogAT Kk 6noky B3-67 , Bknto4aloT ero nutaHue u (Unu) NporpamMmMHO BKIHO-
YyaloT KaHars, B KOTOPOM B AaHHbI MOMEHT NPOBOANTCA KannbpoBka, yCTaHaBMMBAKOT Ha
KKW pexnm KATIMBEPOBKA B 3TOM KaHane u HOMep pexuma KanunbpoBkW, Nopsaok
onepawui npu 3Tom npmMBeaeH B NpuroxeHum b.

Ha nepeaHen naHenun 6noka B3-67 nocne BbINOMHEHUST yKa3aHHbIX Bbile onepa-

LuiA Npu ucnpaeHoM 6rnoke BYI1-4, npy HaNUYUMU HOPManbHOIO aKyCTUYECKOrO KOHTaKTa
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npeobpasoBatenen A-2 coO CTEHKON €MKOCTM U NMPU UCMPaBHOW NMHMM CBS3M AOSHKHA
oToGpaxaTbcsa cneayrowasa nHpopmaums:

- BKMtoyeH ceetognon HWXKE B kanubpyemom kaHane;

- Ha akpaHe XKW gomkHa ObiTb MHOpMaumMs, npuBeaeHHasa B npunoxexHmn b gns
npouecca Havyana KanmbpoBKu.

Ecnu nocne BkntoveHus kaHana B pexume KAJIMBPOBKA ceetogmoabl BbILUE n
HWXXE B gaHHOM KaHane HaduHaloT MuraTtb ogHOBpeMeEHHO, a Ha YKKW nosiBnsieTcs uH-
dopmaums 06 oTkase, criegyeT NPOBEPUTL aKyCTUYECKME KOHTaKTbl NpeobpasoBaTenen
MA-2 Ha KOHTPONUPYEMON EMKOCTU (HanuMyne cMasku, OTCYTCTBUE NEPEKOCOB), OTCYTCT-
BME CBapHbIX LIBOB MeXOy YCTAHOBMEHHbIMW HA €MKOCTM npeobpasoBaTensmu, npa-
BUNbHOCTb MOHTaxa 6noka BYT1-4 3Toro kaHana u LenoCTHOCTb NIMHUKN CBA3MN.

B ntobom cny4ae nocrne nepBoro BKNOYEHWSI KaHana Heobxoanmo nepenTun K cooT-
BeTcTBYylOLEeMy 6roky BYT1-4 ans npoBepku ero (pyHKLMOHNPOBAHWS.

OaHuM 13 npu3HakoB HopMarnbHOM paboTtbl 6noka BYI1-4 aBnaeTcs cBeYeHue UH-
ankatopa CUMHAJT YPOBHA Ha 6noke ynpasneHus BYI1-4 npn noBepHyTOM MO 4aco-
BOW CTpenke Ao ynopa ocu pesuctopa PElI Ha atom 6noke (3TO COOTBETCTBYET MaKcu-
MyMy amMnauTyabl UMMynbCOB Ha M3ny4vawllem nbe3onpeobpasoBaTtene), npu 3ToM
npeobpasoBatenu MNMA-2 moryT ObiTb YCTAHOBMEHbI KaK BbILLE YPOBHSA XXWUAKOCTU (MK Ha
MyCTOM €MKOCTU), TaK N HUXe (U1 Ha 3anofIHEHHOW EMKOCTH).

Ecnn npeobpasoBatenu [A-2 ycTaHOBMEHbl 3aBEAOMO Bbille YPOBHS KWMOKOCTU
(vnn Ha nycton emkocTtun), a ceetoanon CUMHAJT YPOBHA He ceeTuTca npu mMakcu-
ManbHOM nonoxeHumn perynaropa PElN, To 310 MoXeT 6bITb NO CreayowmnM NpUYnHam:

- He MNoCTynaeT HanpsbkeHne NUTaHus Mo JIMHUW CBA3WM — crnegyeT NpoBepuTb 3Ty
NIMHUIO U YCTPaHUTb HEUCNPABHOCTb;

- HET aKyCTU4YeCKoro KoHTakTa npeobpasoBatenen MNMA-2 ¢ NOBEPXHOCTbIO EMKOCTHU
(oTCcyTCTBYET MM HEAOCTATOUHLIN CrIOW CMasku), unn npeobpasoBaTeny yCTaHOBIIEHbI
C NepeKkocoM — criegyeT nepeycTaHoBUTbL NpeobpasoBaTenu.

Ecnn npeobpasoBatenn yCTaHOBMNEHbI HMXE MOBEPXHOCTU XMAKOCTU (UNM Ha 3a-
NOSIHEHHON €MKOCTU) U HET BO3MOXHOCTU MOHU3UTb YPOBEHb 3TOM XUOKOCTU, Hanpwu-
mMep, npu kannbpoeke B PEXXVIME 2, To gaxe npu NONHOCTbIO BbiBEAEHHOM Ha MaKCWu-
Mym perynatope amnnutygbl csetoamon CUMHAJT YPOBHA moxeT He cBeTuTbCs. Ta-
KOe MomnoXeHne MoXeT HabniogaTbCs, ecrnv KOHTPoNupyemas XuakocTb umeeTt 6onb-

LYK MJIOTHOCTb. B atom Cliydae pekoMeHayeTCd YMEeHbLUUTb PacCToAHME MeXOY Tpe-
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obpasoBatenamu MA-2. OnTumanbHOEe paccTosiHUE MeXay HUMU MOXHO BbiOpaTb cre-
Ayrowmnm obpasom:

- ocBo6oanTL 0anH 13 npeobpasoaTenen MNMA-2 oT KpenneHnss Ha eMKOCTU, HaHecC-
T M30bITOYHbIA cnon cmasku KIMT-8 Ha ero KOHTaKTHYH MOBEPXHOCTb, MOCMe 4ero
BPYYHYIO NMpUXaTb €ro K NoOBEPXHOCTU €MKOCTU Ha pacCTosiHUM npumepHo 0,7 oT Toro,
Ha KOTOPOM 40 3TOro oH GbiNn yCTaHOBMEH OT NEPBOrO;

- ecnu nocne atoro ceetognon CUMHAJT YPOBHA HaunHaeT cBeTUTbCH, TO cre-
AyeT nepeycTtaHOBUTb Npeobpas3oBaTtesib HAa 3TOM PacCTOSAHUKN OT NEPBOrO;

- ecnv ceetoguog CUMHAI YPOBHA He 3axuraeTcs Ha yMEHbLUEHHOM pacCcTos-
HUK, cnegyeT paccTosHue Mexay npeobpasoBaTensamMum elle ymeHblwaTtb (CneguTb, YTO-
Obl Ha KOHTAKTHOM NOBEPXHOCTM NpeobpasoBaTens Gbi AOCTATOYHbLIN Cnown cmasku!) oo
Tex nop, korga ceetoamoa CUMHAJT YPOBHA HaunHaeT cBeTUTbLCA CTabUNbHO U, ecnu
B pe3ynbTaTe 3TOM onepauun pacctosHne mexay npeobpasoBartensiMm nosly4ynnoch He
meHee 10 h (rge h — TonwmHa CTEHKM EMKOCTM), cneayeT yCTaHOBUTL NpeobpasoBaTtenb
Ha Nofy4YeHHOM PaccTOsSHUM OT NEPBOro;

- ecnu B pesynbTaTe BbINOMHEHUA npeabiaywmx onepaunn cesetoguogn CUIMHAJ
YPOBHA HaunMHaeT cBETUTLCA Ha paccTosHue mexay npeobpasoBaTtensamu meHee 10
h, ux He cnepyeT ycTaHaBnMBaTb Ha 3TOM PacCTOAHMM — B 3TOM MecTe paboTa curHa-
nmn3aTtopa He rapaHTupoBaHa (BO3MOXHO, MMEETCS CKPbITblA CBAPHOW LIOB Ha CTEHKe
eMKOCTM unn gpyrve aedekTbl B MPOMEXyTKe mexay npeobpasoBaTtensamu), cnegyet
nonpoboBaTb NepeycTaHOBUTb NpeobpasoBaTtenn Ha TOM Xe YPOBHE B APYromM MecTe

€MKOCTM.

9.8 lMocne npoBepkn PyHKLNOHNPOBAHUSA HEOBXOOUMO YCTAHOBUTL ONTMMAarbHbIE
YPOBHU MHOPMALMOHHBLIX MMMYNbCOB, hopmMupyemblx 6rnokamm BYI1-4 B nuHuax ces-
31. OTW YPOBHM 3aBUCAT OT BbIOPAHHOrO U yCTaHOBIEHHOro B 6rnoke b3-67 pexuma
Kannbposkn. PerynmpoBKy YPOBHEW CUrHanoB pekoMeHOYyeTCHa NpOu3BOAUTL HE paHee,
4yem Yyepes 1 4ac nocne MoOHTaxa unu nepeycrtaHoBku npeobpasoBaTtene [MA-2, korga
aKyCTMYEeCKNe KOHTaKTbl CTabunmampytoTcs.

9.9 HacTtpoviky ypoBHeN MHGOPMaLMOHHBLIX curHanoB 6noka BYI-4 8 PEXXUME 1,
Korga nmeeTcs BO3MOXHOCTb U3MEHATb YPOBEHb XUAKOCTU B €MKOCTU, NMPOBOASAT B
cneayrowiemM nopsake:

- CHWXaKT YPOBEHb XUAKOCTU B €MKOCTU, KaK MMHUMYM, Ha 30MM HUXe YPOBHS
yCTaHOBKM Npeobpa3oBaTenen nnm CNnmBaroT XUOKOCTb MOSTHOCTLIO;
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- Bpawasa ocb pe3uctopa PEI B 6noke ynpasneHna BYI-4, gpobusatotcs rpaHu
BKNtOYeHus - BbikntoveHus ceetogmoga CUMTHAN YPOBHA (korpa HeGonbwne no-
BOPOTbI OCUM B Ty WUIN OPYryl CTOPOHY NPUBOANAT K BKIKOYEHUIO UMW BbIKMOYEHUIO
cBeToamona) U OCTaBNSAT OCb B TAKOM MOSOXEHUMN.

Mocne HacTpovikn 6noka BYT1-4 nepexogdat k 6moky B3-67 n BbINONHAKT one-
pauuu no kanubposke kaHana B PEXXUME 1, cnefys ykaszaHusm, npuBefeHHbIM B
npunoxeHun b n nudpopmaunmn, sBocnpomssogmmon Ha akpaHe KKWN 6noka B3-67.

9.10 Hactporika ypoBHeW WH(MOPMAUMOHHbIX curHanos 6noka bBYIM-4 B
PEXXUME 2, korga He nmeeTcs BO3MOXHOCTU U3MEHSATb YPOBEHb XUOKOCTU B €MKO-
CTW, 3aBUCUT OT MecTa yYCTaHOBKN NpeobpasoBaTtenen NA-2 Ha EMKOCTH.

B cnydae, korga npeobpasoBaTenu yCTaHOBMEHbl Bbille€ YPOBHS >XMAKOCTU B
€MKOCTU (MM Ha NYyCTOW €MKOCTM), YPOBEHb MH(OPMALMOHHbLIX curHanos B 6roke
BYIM-4 yctaHaBnMBaeTCcs TaknMm Xe, Kak U B Havane kanmbpoBku B pexunme 1. Bpa-
wasn ocb pesnctopa PEI B 6noke ynpasneHua BYI1-4, npobuBatoTca rpaHn BKIOYe-
HUsA - BbikNtoyeHna ceetogmoga CUMHAIT YPOBHA u octaBnsaT ocb B TakOM Mo-
NOXEHUN.

Ecnun npeobpasosatenu NMA-2 ycTaHOBNEHbI HUXE YPOBHSA XNOKOCTU B €MKOCTU
(MnM Ha NONHOM eMKOCTKN), He0BX0ANMO NocnenoBaTeNbHO BbINOHUTE ONepauum:

- NOBEPHYTb OCb pe3uctopa PEl npoTMB YacoBoun CTpesikm Jo ynopa n 3ame-
TUTb NOSIOXXEHME €ero Wwnuua OTHOCUTENbHO WKanbl — 3T0 6yaet HavyanbHoOe noso-
XeHune ocu,

- Bpawasa ocb pesuctopa PEI B 6noke ynpasnexHuna BYIl1-4, pobutbca rpaHu
BKNOYeHMSA - BblkntoveHua ceetognoga CUIMHAIN YPOBHA, n 3ametutb nonoxeHue
wnuMua npu aToMm;

- MOBEPHYTb OCb B CTOPOHY YMeHbLIEHUs (NPOTUB YaCOBOW CTPESIKW) Ha yron,
COCTaBNAKLWNIA NPUMEPHO Y4 yrna, Mexay HayvanbHbIM (KpanHero npoTMB YacoBOW
CTPEenkKu) MoSIOXKEHUEM Lunuua 1 noflydyeHHbIM B Npeablaylen onepaumm, nocne ye-
ro OCTaBUTb OCb B TAKOM MOSOXEHUN.

Mocne HacTpovikn 6noka BYT1-4 nepexoadat k 6moky b3-67 n BbINONHAKT one-
pauuu no kannbposke kaHana B PEXXUME 2, cnegys ykaszaHusm, npuBefeHHbIM B
npunoxeHun b n nudpopmauunmn, sBocnpomssogmmon Ha akpaHe KKWN 6noka B3-67.

9.11 HacTtpowka YypoBHEeNW WHPOPMALMOHHBLIX curHanos ©6noka bBYM-4 B
PEXXUME 3, korga nmeeTtcsi BO3MOXHOCTU YCTaHOBUTb YPOBEHb XWUOKOCTU C AOCTa-
TOYHOM TOYHOCTbIO Ha KOHTPONMPYEMOM YPOBHE, NPOBOAAT B cneyroLlemM nopsake:

- yCTaHaBMMBAIOT YPOBEHb XMUOKOCTU HA KOHTPONMPYEMOM YPOBHE;
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- Bpawasa ocb pesuctopa PEI B 6noke ynpasneHuna BYI-4, pobusatotcs rpaHu
BKNOYEHMA - BblkntovyeHna ceetognoga CUMHAJT YPOBHA u octaBnsawT ocb B Ta-
KOM MOJIOXEHUN.

Mocne HacTpovikn 6noka BYT1-4 nepexoadat k 6noky b3-67 n BbINONHAKT one-
pauuu no kannbposke kaHana B PEXXUME 3, cnegys ykasaHusm, npuBefeHHbIM B
npunoxeHun b n nudpopmaunmn, Bocnpomssogmmon Ha akpaHe XKW 6noka B3-67.

9.12 lMocne HaCTpOMKM pekoMeHAyeTcs nNpoBepuTb cpabaTbiBaHWe CUrHanmM3aTo-
pa, NoBbIWAsA UMW NOHWXAsA YPOBEHb XXUAKOCTU B EMKOCTU OTHOCUTEITbHO KOHTpONupye-
MOTO WM 3aMnOSHAS U ONOPOXHAS KOHTPONUpyemyto Tpyoy.
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10 OBECIEYEHUE MNCKPOBE3OIMNACHOCTW TMPWN SKCIIYATALNN

10.1 Mpu akcnnyataumMm curHanusatTopa HeobxoouMO pPyKOBOACTBOBATLCSA Ha-
ctosawmum P3 n .3, 4 NMI33I "lMpaBmna akcnnyataumm aneKkTpoycTaHOBOK notpebure-
nen". B npouecce akcnnyatauum Heob6Xxo4MMO BHUMATENbHO CreauTb 3a COCTOSIHUMEM
cuUrHanuasaTtopa un nogsepraTb €ro CUCTEMaTUY4ECKOMY eXeMeCAYHOMY BHELLUHEMY W ne-
puoanyeckomy (4Ba pasa B rog) OCMOTPY, PEBU3UU U PEMOHTY.

10.2 T[lpu exemeca4HOM OCMOTpeE NPOBEPSETCS:

- COCTOSIHME NSIOMO, Hann4ne MapKUPOBKN B3PbIBO3ALLMUTHI;

- OTCYTCTBME OOPbLIBOB MM MNOBPEXOEHUIN U3ONALUN COEANHUTENBHBIX JIMHUI,

- HanM4ue 1 CocTosiHME NpeaoXpaHnTenen;

- OTCYTCTBME 0OPbLIBOB 3a3EeMISIOLLMX MPOBOAOB;

- OTCYTCTBME BMATUH N MEXaHUYECKUX MOBPEXOAEHUN;

- COCTOSIHME OpraHoOB HaCTPOWKY;

- OTCYTCTBME MbIfX N FPA3N HA YCTPOUCTBE;

- pexunm paboTbl YyCTPOMCTBA.

JKcnnyaTaums YCTPOMUCTBA C MOBPEXAEHHbIMU dfieMeHTaMu Unv ApyruMm Hewuc-
NPaBHOCTSIMU KaTeEropuyeckun sanpeLlaeTcs.

10.3 lMpn nepuogmyecknx nNPoPUNAKTUYECKNX OCMOTPaXx BbIMOMHAKTCA Creayto-
wue yHKUNN:

- YUCTKa pasbEMOB;

- YACTKa BHYTPEHHEr0 MOHTaxa nyTeM NpoayBKU CXXaTbiM BO34YyXOM;

- NPOBEpPKa COOTBETCTBUA NPeaoXpaHUTenen nx HOMMHanNbHbIM AaHHbIM;

- NpoBepKa HaOEeXHOCTU KpensieHUsE MOHTaXHbIX XXIyTOB.

[Mocne ocmoTpa 1 yCcTpaHeHUs1 3aMeYeHHbIX HeJOCTaTKOB pa3beMbl U KITEMMHUKK C
Hagnucamm MCKPOBES3OIACHBIE LLEMNW onnombupoBaTs.
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11 OBBEM N NMEPNOANYHOCTb KOHTPOJIbHO-
NMPOPUNAKTUYHEKUX PABOT

11.1 C uenbio obecneyeHnss HopmanbHoOW paboTbl curHanuMsaTtopa Heob6xoaumo
NPOU3BOANTb KOHTPOSBbHO-NPOdUNAKTUYEKNe paboThbi:

- exxegHeBHOe obcnyXnBaHue;

- pernameHTHble paboThl.

11.2 lMpwu exxegHEeBHOM 06CNyXMBaHNN HEOHXOOUMO NPOBEPUTD:

- HanuM4ue nnomo;

- HanM4ne MapKMpOBKN B3PbIBO3aLLUTHI;

- LENOCTHOCTb COeaAMHUTENbHbLIX Kabenen.

[anbHenwas akcnnyaTaumsi yCTpOUCTBa Npu HanMMyYnm OgHOro U3 nepedmncrneHHbIX
Bbllle AeeKTOB KaTeropuyeckn 3anpeLlaeTcs.

11.3 PernameHTHble paboTbl NPOBOAATCA OOUH pa3 B LLECTb MecAaLEeB, NMPOU3BO-
AAT OYUCTKY OT MbIfin YCTPOUCTBA U MPOBEPSAIOT NPaBUSTIbHOCTb (PYHKLNOHUPOBAHUS
yCTpPONCTBa M, Npy HEOOBXOAMMOCTUN, MNOACTPOMKY CUrHanmsatopa no OO4HOW M3 MEeTO-
OVK, npuBedeHHbIX B pasaene 9 HacToswero pykoBoAcTBa Mo 3Kcnsyatauuu.

11.4 Ecnn Ha BHYTPEHHEN CTEHKE KOHTPONMPYEMOW €MKOCTU unn Tpybbl BO3-
MOXHO O0Opa3oBaHne KOppPO3nUM UNn HanunaHMe HebGOonbLLOro KONM4YecTBa OCaaKoB, HO
He npuBoAsLlee K NofHOW notepe KOHTposis (CM. pasgen 4), TO MeXNOBEePOYHbIN UH-

TepBasn crnegyet COKpaTUTb.
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12 TEKYLMNA PEMOHT

12.1 KOHCprKLl,MFI OCHOBHbIX 6r10KOB CUrHanmnaaTtopa B GonbLUMHCTBE Clniy4aeB He
no3sondeT npoun3soaunTb €ro peMoHT Ha MeCTe 3KCrslyaTtauunn. PeMOHTHbIM npeanpu-
ATUEM ABNAETCA npeanpunuatne — NarotosmTesib CUrHarninm3artopa.

I'Iepequb HeMCHpaBHOCTeﬁ, KOTOpbIE MOIyT ObITb yCTpaHeHbl ChJlaMun I'IOTpe6M-

Tend Ha MecCTe SKcnnyatauum 1 cnocobbl KX yCTpaHeHud rnpmeeneHbl B Ta6r|mu,e1.

Tabnuua 1

HeuncnpaBHOCTb

BeposiTHas npuynHa

Cnocob6 ycTpaHeHus

I'IpM BKIMHO4EHUN B CETb HE
3acBe4vynBaeTcd HU OO4UH
n3 cBetTogmnonos

Cpabotan ceteBown npeno-
XpaHuTenb

3amMeHuTb npeao-
XpaHUTernb ceTn

OGpbliB B NpoBOAaXx UnNun B
BUIKE NUTaHUS CUrHanmaa-
Topa

MpoBepuTb Lenn
NUTaHUS CUrHanu-
3aTopa

He 3acBeunBaeTca oauH
N3 CUrHanbHbIX CBETOAWNO-
noB, nHdopmauma Ha KK
nveetcs

Bblwen n3 ctposi curHanb-
HbI cBETOAMON

3ameHnTb cBeTOan-
on

Cpaborana curHanusaums
OTKA3

O6pbIB UNK 3aMblkaHVe nu-
HUK CBA3M Mexay Grnokamu
B3-67 n bYTI1-4

YcTpaHuuTb 06pbIB
NN 3aMblKaHne

Hapywunca akyctnyeckun
KOHTaKT B MeCTe YCTaHOBKM
npeobpasoBartenen MNMA-2
6noka bYT1-4

MpounssecTu nepe-
MOHTaX U HacCTpPOmn-
Ky curHanusartopa

Mpun npoBepke He cpaba-
TbIBA€T CUrHanNM3aumnsa npm
3aB€40OMO M3BECTHbIX MO-
NOXEHUSIX YPOBHS XXMAOKO-
ctn. CurHana OTKAS3 HeTt

YacTnuyHo HapyLmncs aky-
CTMYECKUI KOHTAKT npeobpa-
3oBaTtenen [1A-2, Hanpumep,
n3-3a Nx nepekoca

MpounssecTu nepe-
MOHTaX MU HaCTpPOun-
Ky curHanusartopa

HanunaHwve rpasn nnn
pXaB4nHbI Ha BHyTpeHHeVI
NOBEPXHOCTUN EMKOCTU

Ounctntb BHYTPEH-
HWEe CTEHKN eMKOCTHU
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13 XPAHEHWE U TPAHCIMOPTUPOBAHWE

13.1 CurHanusaTtopbl, YNakoBaHHble cOrnacHo pasgena 7 Hacrtodwero P3,
AOJTDKHbI TPAHCMOPTUPOBATBCA B KPbITbIX XXEeNe3HOAOPOXHbIX BaroHax, yHuBepcarb-
HbIX KOHTEWHepax, 3aKkpbiTbiX aBTOMAalUMHAX W OTanfMBaeMbiX repMeTU3NPOBAHHbLIX
oTcekax camorneToB npu ycnosun xpaHeHna 5 no FOCT 15150-69.

TpaHcnopTupoBaHue yCTPOUCTB A0STHKHO NPON3BOAUTLCS MO Npasuiam nepeso3ok
rPy30B COOTBETCTBYIOLLNX TPAHCNOPTHBLIX MUHUCTEPCTB.

13.2 CurHanusaTtopbl XpaHAT B ynakoBke, NPegyCMOTPEHHOW HaCTOSLWMUM PYyKO-
BOACTBOM MO 3KCMfyaTauum, Ha cknagax U3rotoBuTens U notpebutens B ycnoBusx
xpaHeHus 2 no NOCT 15150-69.

13.3 MNpn xpaHeHUM Ha cknagax M3rotToBuTeNs M notpedbutensa B BO3Oyxe He
AOIMKHO ObITb ra3oB U NapoB, BPeAHbIX NPUMECEN, Bbl3biBalOLLMX KOPPO3MIO MeTannm-
YeCKMX YacTen curHanuaartopa.

13.4 CurHanusaTtopbl B AWMKax Ans YNakoBKU OONYyCKaeTCs yKnaabiBaTb OOUH Ha
ApYrov B KONU4ecTBe [0 YeTblpex LUTYK.

13.5 lNMocne TpaHCNOpTUPOBAHUA MPU HU3KUX TemnepaTypax CurHanmsaTopsbl
OOIMKHbI  BblaepXunBaTbecst 6€3 pacnakoBkM B TedeHue 24 4 Nnpu HOpMarsbHbIX YCrOBU-

AX.
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NPUNOXEHUVE A
(OBA3ATEJIBHOE)

PUCYHKN N CXEMbl CUTHAITMSATOPA ACY-4
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KOHTpOJ'II/IpyeMaFI €MKOCTb
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PucyHok A.1 ®yHkumoHanoHas cxema 6noka BY[-4

UIB 160 (280)MKC  hchopmaLmoHHbIit NHOPMALIMOHHBI

[B] curHan "HVYDKE" (CI/IFHaJ'I "BbILLE"
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4 ™ | Fr
o 3
o o 20 * 0,1mkc

PucyHok A.2 OcuunnorpaMmmsl UMMyNbCOB B NIMHUAX CBA3U Mexay
6nokamun 63-67 n BYT-4 curHanunsatopa ACY-4
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PucyHok A.3 BHewHun Bug, rabaputHble 1 ycTaHOBOYHbIE pa3mepbl 6noka bYI1-4

curHanusatopa ACY-4. MNpueegeHo ncnonHeHune dnoka bYI-4-01
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MeTannuyeckas 6aHpga)xHasa neHTa

L

KoHTponupyemei o o6 oo
— — - QO 0 0 0Oo

ypoBEHb —

— Al Mpeo6pasosatenu MA-2

60 min

6noka bYI-4

Bug A

ol e
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EmkocTb

Kk 6noky ynpasneHus bYI-4

KoHTakTHas noBepxHocTb [MA-2

YcTaHoBka npeobpasoBatenen A-2 ¢ nomowbto 6aHgaxa.

KoHTponupyemeii
ypOBeHb

Mnatpopmbl 13

MOHTAXHOro KomMmnnekTta

Bug A

Kk 6noky ynpasneHus bYI-4

Mnatdopmy NnpuknenTb

nnnm NnpuBapuTb B TOYKaAX

YcTtaHoBka npeobpasoaTtenen [1A-2 Ha nnaTdopmax.

PacctosHvne mexay NA-2 pekomeHayeTcs ycTaHaBnNnBaThb

n3 pacyeta: L = 40h,

roe h - TonwuHa CTeHKN eMKOCTU

PucyHok A.4 TlMpumepbl MOHTaxa npeobpasoBaTtenen MA-2

Ha NMOBEPXHOCTAX eMKOCTEeN
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roe h - TonwmHa cTeHkn Tpyobl

PucyHok A.5 TMpumep moHTaxa npeobpasosatenen 6noka bYI-4
Ha Tpybe nnn emkocTn guameTpom meHee 500mMm

(BEpTUKanNbHas yCTaHOBKA)
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NCKPOBESOINACHbIE LIEMA
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PucyHok A.9 BapuaHTbl NOAKKYEHMS NUHWUIA CBSA3KN ¢ Bnokamu BYT1-4
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NPUNOXEHWE b
(OBA3ATEJIBHOE)

YMNPABINEHVE PABOTOW U KANMBEPOBKA CUIHANM3ATOPA ACY-4
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6.1 Whaukauma v ynpaBneHwe CUrHanMsaTopom

6.1.1 Ha nepegHen naHenu curHanmMsatTopa HaxoOUTCHA XUOKOKPUCTaNINYeCKUn
nHavkatop (ganee no tekcty — XKW), umetrowmin 2 ctpokn no 16 cumeonos. NMog >KKU
pacnonoxeHbl 5 KHOMOK («F», «1», «|» «ENT» n «ESC»), npumeHaemble gns Boidopa pe-
XnmoB paboTbl MHAMKaTOpa U BBOAA MHGOPMaLUN.

B.1.2 >XKW cHaGxeH noacBeTKOW, KOTopasi BKIKOYAETCS Npy Haxatum Nobon kHon-
kn. Ecnn B TedeHne 1 MUH HM OfHa M3 KHOMOK HE HaXXMMaeTcs, TO noAcBeTka racHeT, a XK
nepexoauT B OCHOBHOW pexum nHankaumm (cMm. n. 6.3 ). VcknioveHrne cocTtaBnsioT pexuMbl
NHAMKaumMM ypoBHen curHanos (cm. n. .10 ) n kannbposku (cm. n. b.12 ), BknoyaemMble npu
yposHe goctyna MOJTHbIN (cm. AanbHeliee onvcaHne). Npu BXoAe B KOTOpble noacseTka
KK He racHeT, a TekyLmin pexxmm paboTbl UIBMEHSETCHA TOSbKO NPU HAXaTUM KHOMOK.

[anee npuBoaANTCS NOPSOAOK KOHTPOSIS U HACTPOMKM CUrHanmsaTtopa npu nOMOLU

dyHKUMOHanbHbIX KHONOK 1 XKKW.
6.2 Bknwu4eHue curHanunsartopa

6.2.1 lNpu BKNOYEHUN curHanmnsaTopa Ha akpaHe XKW B TeyeHne HeCKOnbKuX ce-
KyHA nocrnegoBaTenbHO oTobpaxaeTcsa cneayrowas Hpopmaums:

Bug 1 mHgukaTtopa:
Tle|c|T 03|y
BN nnanannnnn

AencTBue: TecT NaMsaTN JaHHbIX yCTpOﬁCTBa;

BMAO 2 uHOuKartopa:

Tlelc|T F|l |a|s |H
RNl

aeuncTsue: npoBepkKa KOHTpOJ'IbHOI7I CyMMbI NporpaMmmebil;

BMA 3 uHOuKartopa:
AC|lY - |4

Mocne aTtoro KK nepexoamT B OCHOBHOM PEXUM MHAMKALMK: OTOOpaXKeHue OaThl,

BpeMeHN N COCTOAHNA KaHaJ10B.
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6.3 OCHOBHOM peXumM MHAOMKALUUM CUrHanmsatopa

65.3.1 OCHOBHON pexuMM MHANKALUN — 3TO PEXMM OTOOpaxXeHus AaTbl, BPEMEHUN U
TEKyLLLero COCToSAHUSA Bcex kaHanos. BoamoxHbin Bug XK B aTOM pexume:
1|5 M| IO H| A 20103 |r 1
K|i1/1 Ki2|]| K| 3o Ki4|n

3gecb: DD mecsay 20GGr HH:MM:SS — «6eryuwiasa ctpoka»: [LeHb, Mecsl, rog,
yac, MUHYTa, CEeKyHaa;
K'N — kaHan, N — Homep KaHana;
«=», «T», «|», «O», «U» - TeKylLlee COCTOAHME KaHana, COOTBETCTBEHHO:
KaHan BbIKMHOYEH, YPOBEHbL Bbille, YPOBEHb HUXe, OTKa3 B KaHane, WHu-
Lmanusauyus KaHana.

HasHauyeHne KHoMok:

KHonka | HasHadeHue
«F» | MNepexo B MEHIO PEXMMOB PaboThbl M MHAVKALMK
«1» Her.
«|» Her.

«ENT» | Her.

«ESC» | Her.

5.3.2 BbIxog B OCHOBHOW pexum nMHanKauum m3 noboro gpyroro pexxmma ocyLiecT-
BNsieTCs nocrnegoBaTefibHbIM HaxaTnem KHonkn ESC  (4vMcno HaxaTun 3aBUCUT OT TOrO,
N3 KaKoro pexvma oCyLleCTBAsSeTCs BbIXoa).

6.3.3 OcHoHoM pexum XKW BknovaeTcs aBToMaTU4ECKN U3 BCEX PEXUMOB UHOM-
Kauum (Kpome pexnma KanmbpoBkM M NPOCMOTPa YPOBHEN CUrHANoOB, CM. Aanee), ecnu B

TeyeHue 1 MUH He HaXXMMaeTCAa HM O4Ha KHOMKa.

6.4 OcCHOBHOE MEH pexXuUMOB pPaboTbl CUMrHanusartopa

B.4.1 lMepexoa B OCHOBHOE MEHIO BbiboOpa pexxmMoB paboTbl M MHAWKAUUKU CUTHa-
nu3artopa OCYLLECTBISEeTCH U3 OCHOBHOIO pexvma WHAMKauMM Mpu HaxaTuum KHonkm F
(cm. n. B.3). 3TON e KHONKOW NepenncTbIBaOTCA MyHKTbl OCHOBHOIO MeHKo. Boaspart B oc-
HOBHOW PEXMM MHOUKAUUN — NPU HaxaTum KHorku ESC.

B.4.2 B kaxgom nyHKTe OCHOBHOIO MEHH0 BbIGOp AanbHENLWMX PeXMMoB paboTbl K
MHOVKaUUKN OCYLLECTBNAETCA HaXaTWeM COOTBETCTBYIOLLMX KHOMOK. Ha3HayeHue KHOMOK

npmBeneHo ganee npu onncaHnn pa6OTbI B KaXXOM MNYHKT€ OCHOBHOIO MEHHO.
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B.4.2 KonnyecTBO NyHKTOB OCHOBHOIO MEHIO 3aBUCUT OT YPOBHS AoCTyna paboTbl C
curHanusatopom (cm. n. B.5 ). MNocnepgoBaTensbHOCTL BbIBOAA M MPUMeEPbLl BUOOB NMYHKTOB
OCHOBHOIO MeHI0 Ha akpaHe XKW npu yposHe goctyna MOMHBLINA crneaytowme:

1) nyHKT meHto — KOHTPOIb / O4YNCTKA XXYPHAJTA

» K|lo|H|T |p|Oo|n|b

Yy n|c|T | N |T b X |y | p|H|a N

2) nyHKT meHio — XKYPHAT

Yic|T|a|/H|O|B a ylaj/c|o|B
5) nyHKT meHo — YPOBHU CUTHAJIIOB B KAHAJIAX 1wu 2
1 m{0 |5 ulQQ|Q s|UjU U
2 m{0 |5 ulQQ|Q s|UjU U
6) nyHKT meHtio — YPOBHU CUIMHAJIOB B KAHAJIAX 3 n 4
m{0 |5 ulQQ|Q s |U|U
4 m{0 |5 ulQQ|Q s |U|U
7) NyHKT MeHio — MUHUMATTbHbLI YPOBEHb CUTHANA
i |n yl/lplo|/B|e |H|b mir
Kialnjla|/n|- |1 u=|0|0|(5
8) nyHkT meHo — KAJIMBPOBKA
-|-|-|Kla|lnin|6|p|lOo|B|K |A|- |- |-
Kialnjla|/n|- |1 ple (X |/ m|- |1

Mpu ypoBHax goctyna OFNEPATOP wn MACTEP Ha XKW BbiBOASATCSA TOMBKO
MYyHKTbl OCHOBHOIO MeHI0 Mo nepeyucneHvsam 1), 2), 3), 4). Pexnmbl npocMoTpa AaHHbIX,
onepauun KOppPeKTUPOBKN N HACTPOMKM B KaXXOOM MYHKTE MEHI, BO3MOXHbIE NMPU pasnny-

HbIX YPOBHAX OOCTYMa, npmueeaeHbl aaree.
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6.5 TyHkT ocHoBHOro meHo JOCTYI

B6.5.1 lNMpeaycmoTpeHo Tpu ypoBHA gocTyna paboTel ¢ curHanusatopom ACY-4:

OlMNEPATOP, npu aTOoM ypoBHe OOCTyna nonb3oBaTtesb BnpaBe TOSMbKO NpocMaTpu-
BaTb NapamMeTpbl KaHanoB, XXypHarn COCTOSIHUA KaHanoB, HabnogaTb Tekyllee Bpemsi 1
Aaty, a Takke npoBepsaTb paboTy CBETOAMOAOB WHOMKALUM YPOBHENW B peXume
KOHTPOI/1b;

MACTEP, npn aToMm ypoBHe AoCTyna nosnb3oBaTesb B AOMNOSIHEHME K NpeabiayLLnm
AENCTBUAM MOXET M3MEHATb KOHGUIypaLmo KaHanoB, O6HYNATL XXypHar, KOppekTUpoBaTb
BpeMsi U AaTy BHYTPEHHUX YacoB, yCTaHaBNMBaTb N U3MEHATb Naposib CBOEro JOCTYNa;

MNOJIHbIN, npu 9TOM YpOBHE [OCTyrna B OOMOfIHEHWE K BO3MOXHOCTAM, onpeae-
nsembiMm yposHaAMU goctyna OMNEPATOP n MACTEP, nonsb3oBaTerib MUMeeT BO3MOXHOCTb
Npon3BOANTb KannMbpoBKY CUrHanu3aTopa B COOTBETCTBUE C pa3genom 9 gaHHoro P3.

6.5.2 NHdopmaumsa o Tekywem ypoBHe goctyna BbiBogutca Ha XKW npu Bbinon-
HEeHUM PYHKLUMN OTKPbITUSA goctyna (nocne HaxaTtusa kHonku ENT B nyHKTe OCHOBHOro me-
Hio JOCTYI).

Bug nHgukaTtopa nyHkta ocHoBHOro meHo JOCTYTI:

- - - 1-(-|A|loje|T |y |n|-|-]|-]|-]-

O|T K |p|bl|T |K|e Alo|c |T|y|n|a

HasHauyeHne KHoMok:

KHonka | Ha3HayeHue

«F» [Mepexoa K crnegyrouemy nyHKTY OCHOBHOIO MEHH
«1» Boibop cneaytouwlero pexnma pabotbl B nyHkTe meHio JOCTYI
«|» Boi6op npeabiaywiero pexnma pabotbl B nyHkTe meHtio JOCTYI

«ENT» | Bxog B pexum (B gaHHomMm cnyyqae — OTKPLITUE OOCTVYIA)
«ESC» | Bo3BpaT B OCHOBHOM peXnMm MHANKaUUK

PexumMbl paboTbl B nyHKTe ocHOBHOro meHio JOCTYI (BbibupatoTca kHonkamu 1
wm | ):

OTKPbITUE OOCTYTA;

YCTAHOBKA TMAPOINA;

3AKPbLITUE OOCTVYIIA.

Mpn ypoBHe p[focTyna OlrEPATOP aKTUBHbIM SBMNAETCA TOSMBbKO PEXUM
OTKPbLITUE OOCTYIA, Heobxoamumbii onst Habopa naponsi.
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6.5.3 lNocnepoBaTtenbHocTb aencteun B pexume OTKPBITUE OJOCTYTIA.
Bug vHgukaTopa npu Bxoge B pexum OTKPBITUE OOCTVYIIA:

Olo|c

T |y |0 ujfujujujuijujuju

o |

a|p

o|n|b X X | X | X | X |X|X X

3gecb. uuuuuuuu — TeKyLIJ,Mﬁ YpPOBEHb O0CTYyNa;

XXXXXXXX — BBOAUMbIN Naposb (6ykBbl pycckoro andasuTa, umdpsbl).

HasHauyeHne KHoMok:

KHonka | Hasna4veHve
«F» MNepexod K cnegyroLlemMy CMMBOSTY Napons
«» YcTaHOBKa CMMBOMA Napons B nopsgke Bo3pacrtaHus
«|» YcTaHoBKa cuMBOMa napons B nopsgke yboiBaHus
«ENT» | BBog HabpaHHOro napons
«ESC» | BosBpaT B nyHKT ocHOBHOro meHio JOCTYI

Ons oTkpbiTua goctyna MACTEP unu TMOJHbIA  HaGepuTe COOTBETCTBYIOLLIMI
naponb KHonkamu 1,

napone Aoctyn 6y,u,eT OTKPbIT. Haxmnte ESC gna Bbixoga B NYHKT OCHOBHOIo MEHH

OOCTYTI n gns Bbibopa Apyrmx NyHKTOB OCHOBHOIO MEHIO.

BHUMAHMUE! [lpwu BbINyCcKe B cUrHanua3aTope yCTaHOBNEHbI CrieaytoLme napornu:

And ypoBHA [ocTyna MNOJIHbIN — naposnb A;

ansa yposHa goctyna MACTEP — naponsb B.

TN napojin pekomeHayeTcd 3aMeHUTb APpyrmMn npu nepBomM BKITHOYHEHUU CUTHaru-
3aTopa, obs3aTenbHO 3anucaTtb U XpaHNUTb B He4OCTYNMHOM AJiAd NOCTOPOHHUX MeCTe.
I'IpM yTepe naposid OCTyn C KraBnaTypbl K peXnmam U3MeHeHUA KOH(bMpraLl,MM n Kanmob-
POBKMN CUTHann3atopa CTaHOBUTCA HEBO3MOXXHbIM. Ho Tak kak naposnun 3anncaHbl B oripe-

AEeneHHbIX sYerkax namaTu npoueccopa curHann3atopa, To B 3TOM Cliydae npoyvteHne mnx

BO3MOXHO No nHtepdency RS485 (cm. npunoxeHve B kK faHHOMY pyKoBOACTBY).

,D,J'IFI YCTaHOBKU HOBbIX naponeﬁ Unnm UxX 3aMeHbl C KraBunaTypbl CUTHarNmM3aTtopa ne-

penante B pexum YCTAHOBKA TTAPOJIA B nyHkTe ocHoBHOro meHto JOCTVI.

6.5.4 lMocnepoBaTenbHOCTL YCTAHOBKM (3aMeHbl) naponen:

1) HabepuTte cooTBeTCTBYOWMI Naposnb B pexume OTKPLITUE OOCTVYIIA;

2) Haxmute ENT — oTKpoeTcsi 4OCTYM, onpeaeneHHbIi HabpaHHbIM Naponem;

3) HaxmuTe ESC - Bo3BpaT B NyHKT OCHOBHOro MeHto JOCTYTT;
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kHonkamu 1t unn | Bblbepute nyHkt YCTAHOBKA T[MAPOIJIA, npu aTtom gon-

XeH YCTaHOBUTbCA BN MHOANKATOPA.

Oio|lc|T|y|n|- [-]-|-]-

Yic|T

a|lH | O |B|K | a njiajpjojnj|fa

HasHayeHne KHOMoK B 3TOM NYHKTE!:

KHonka | HasHayeHue

«F» [Mepexod K cnefyoLemy NyHKTY OCHOBHOIMO MEHK

«1» Boibop cneaytoulero pexnma pabotbl B nyHkTe meHio JOCTYI

«|» Boibop npeablaywiero pexunma pabotbl B nyHkTe meHto JOCTYI
«ENT» | Bxog B pexum (B gaHHoMm cnyyqae — YCTAHOBKA T1APOIJA )
«ESC» | Bo3BpaT B OCHOBHOW peXMM MHOMKaLUN

5) HaxmuTe KHonky ENT, OomKeH BKNIOYNTLCA PEXUM YCTAHOBKM (3aMeHbl) napo-

ns, Npu 3TOM BMA nHankatopa dyaet:
Olofc | T |y |n ufujujuluilui luu
Mia|p|o|n|b X | X | X |X |[X|X|X|X

3gecb: uuuuuuuu-— TeKyLIJ,Mﬁ ypoBeHb O0CTYyNa;

X X X X X X X X — BBOAMMbIV napornb (bykBbl pycckoro andasuta, umdpsbl).

HasHauyeHne KHoMok:

KHonka | HasHaveHue
«F» [Mepexoa K cregyroemy CMMBOY napons
«1» YcTaHOBKa CMMBOS1a Napons B Nopsiike BO3pacTaHus
«|» YcTaHOBKa CMMBOJIa naposis B nopsgke yobiBaHWs
«ENT» | BBog 1 3anncb HabpaHHOro napons
«ESC» | Bospat B nyHKT ocHoBHOro meHio YCTAHOBKA T1APOJIA
6) HabepwuTe HOBbI Naposb kHonkamu 1, |, F, npyn 3TOM cnefyeT yunTbiBaTh, YTO:

KONMYeCTBO 3HAKOMECT B napone — ot 1 Ao 8;

naponb MOXeT coCcTosTb M3 noboro Habopa undp K pycckux GykB, B TOM 4ucre

YYUTbIBAKOTCA npo6en bl.

BHUMAHUWE! Ecnu B ctpoke MNAPOJIb 6yayT ycTaHOBREHbl TONbKO npobensl, TO

cuMTaeTcsl, YTo Napornb He YyCTaHOBNEH, AOCTYN BO Bcex pexxumax scerga 6yaet MOJTHbIN

unn MACTEP, TO eCTb U3MEHATb HACTPOMKM CUrHanmMsaTopa CMOXET Nnobor nonb3oBa-

TeJlb, B TOM HUCIIE U cnyqa|7|Ho!

7

HaXXMUTE KHOIKY ENT — Ha BpeMsa HaxaTud KHOMKN Ha WHAOUKATOpe OOSMKHa

nosABUTbLCA HaAMNUCh.

3|la/ninm|c|a|H|O

o|n|b X | X |X | X |[X X |[X X
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Mpu oTnyckaHMM KHOMKN BOCCTAHOBUTCS PEXUM YCTAHOBKM napons (CM. nepevuc-
neHve 4) ), T.e. MOXHO CKOPPEKTMPOBATbL NN N3MEHUTbL Naporsb Y BHOBb cAenaTtb 3arnuchb,
Ha)xaB KHonky ENT;

8) BbINOUTE N3 pexnma yCTaHOBKWN Napons, Haxas KHonky ESC;

9) ecnu Bbl npocTto cMeHunu naporb, 3akpoute goctyn (cm. n. 6.5.5);

10)ecnu ganee Heobxoanmo paboTaTb C yCTaHOBNEHHBIM YPOBHEM AOCTYNa, BbI-
ante u3 pexuma JOCTVYI, ewe pa3 HaxaB kHonky ESC.

Ecnn nocne yctaHoBKM (3aMeHbl) napons B TedeHne 1 MuHyTbl He ByaeT HaxaTa Hu

O[jHa 13 KHOMOK, NoACBeTKa UHOuKaTopa racHeT 1 yctaHasnueaetcsa goctyn OMNEPATOP.

b6.5.5 lNocnepoBatenbHocTb aencteum B pexume SAKPLITUE OOCTYTIA.
Bxoa B pexum SAKPBITUE OOCTYTIA ocywecTBnseTca u3 nyHkTa OCHOBHOIO Me-
Hio JOCTVYIT (cm. n. B.5.2 ) HaxaTnem KHOMok 1 vunu | .

Bug nHgukatopa npu Bxoge B pexum 3AKPbITUE OOCTYMNA:

- |- |-1-(-|RAloje|T |y |n|-|-]|-|-]-

3la/K|p|bl|T|b Alo|c | T |y |n|?

HasHauyeHne KHoMok:

KHonka | HasnaveHve
«F» [Mepexo K cnefyoLemy NyHKTY OCHOBHOIMO MEHK
«1» Boibop cneaytouwlero pexnma pabotbl B nyHkTe meHio JOCTYI
«|» Bbibop npeablaywiero pexunma pabotbl B nyHkTe meHtio JOCTYI
«ENT» | 3akpbiTne goctyna
«ESC» | Bo3BpaTt B OCHOBHOWN peXUM UHOMKaLUN

Mocne 3akpblTna goctyna yctaHaesnmBaetcsa goctyn OMNEPATOP, ona BosspaTa B
OCHOBHOW pPeXMUM UHAOMKaUUKN HaxxmuTe kHonky ESC (Bo3BpaTt nponsonaet aBToMaTUYeCcKu

4yepes 04HY MUHYTY, ecrnv He ByaeT HaxkaTa HYM odHa U3 KHOMOK).

6.6 MNyHkT ocHoBHOro meHto KOHTPOJIb / OYUCTKA XYPHAIJIA

6.6.1 Bug nyHkta ocHoBHOro meHto KOHTPOJ1b / O4YNCTKA XXYPHAJIA Ha nHau-

KaTope:

» K|lo|/H|T |p|Oo|n|b

Olyimjc|T|n|T|b X| |y | p|H|a N
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HasHauyeHne KHomnok

KHonka | HasHaveHue

«F» [Mepexoa K cregyroemy nyHKTY OCHOBHOIO MEHHO

«1» Boi6op pexuma KOHTPOJIb nnn OYUCTUTb XKYPHAII

«|» Boi6op pexunma KOHTPOJIb nnn OYUCTUTb XKYPHAII
«ENT» | BKnioyeHne pexxmumMoB KOHTPOMSA UM OMUCTKM XXypHana
«ESC» | Bo3BpaTt B OCHOBHOW peXMM MHOMKaLUN

Pexumbl paboTbl B nyHkTe ocHoBHOro meHto KOHTPOJIb / OYNCTKA XXYPHAJTA
(BbIOMpatoTCs KHOMKaMuM 1 vnu |, Npy 3TOM NepeaBuUraeTcs ykasatenb » ):

KOHTPOJb — B 3TOM pexume KOHTponupyeTcst paboTta npoueccopa curHanusarto-
pa M UCNPaBHOCTb CBETOBOW CUTHanNu3auum BCEX KaHaroB; pPeXxum AOCTyrneH ANns BcCeX
nonb3oBatenen 6e3 orpaHnyYeHns gOCTyna;

OYNCTKA XXYPHAJIA — B 3TOM pexume MOXeT ObiTb NMPOU3BEAEHO CTUpaHue
(oumncTka) BCex 3anvcen B XypHane curHanuaaTopa; O4MCTKa BO3MOXHA TOSMbKO MpU ypoB-
Hsx goctyna MACTEP n MOMNMHbIN.

B.6.2 lMocne BbiGopa pexrma npu HaxaTum KHOMkM ENT:

B pexxume KOHTPO/J1b noka HaxaTta kHornka ENT gOMmKHbI NOoOYepeaHO 3aXuraTbCs
cBeToAMoAbl MHAMKALUM YPOBHEN BCEX KaHarnoB — 3T0 MHopMaLmsa o HopMarnbHoun pabo-
Te npoueccopa curHanuaaTtopa v UCNpaBHOCTM CBETOANOAHBIX MHANKATOPOB;

B pexmume OUMCTKA XXYPHAJIA npu yposHsx goctyna MACTEP vnm MOJNHBLIN Ha
nHaukaTope AormkHa nosisutbea Hagnueb 3ANMCAHO — Bce 3anucu »xypHana CTUparoTes.

Mpwn yposHe goctyna OMNEPATOP B pexume OHNCTKA XKYPHAIJA npu HaxaTtuu
kHonku ENT Ha nHaukaTope gormkHa nosisutbcs Hagnuce HET OOCTYTIA.

[na nepexoga B cnedyroWwmnn NyHKT OCHOBHOro MeHio (PKYPHAIJT) HaxmuTe KHOMKy

F, Ans Bo3BpaTa B OCHOBHOW pexuM MHAMKauumn — kHornky ESC.
6.7 MyHKT ocHoBHOro meHio XXYPHAII

B6.7.1 Bupg nyHkTa ocHoBHOro meHwo XXYPHAJT Ha nHgukaTope:
Xy |p|H|a|n D/D|/ | M|M|/ |G|G
Z|Z|Z|z |K|N|C HiH|: |[T|T|: |S|S

3gecb: DD/MM/GG — paTta cpabaTtbiBaHusS B kKaHane: AeHb, Mecsl, rof;
ZZ77 — HoMep 3anucu (Homep 6onee 999 ob6o3HavaeTca 345 G T1.e. 1345);

KNC — kaHan, rae N — Homep kaHana, C — cocTtosHue kaHana.
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HasHauyeHne KHoMok:

KHonka | HasHayeHue

«F» [Mepexoa K crneayroemy nyHKTY OCHOBHOIO MEHH0

«1» Bbibop cnegytoLlen 3anmcu

«|» Bbibop npeablayLien 3anucm
«ENT» | Nepexoa K nocrnegHen 3anvucu (MHouumMpyeTcs camas nocnegHsas 3anuch)
«ESC» | Bo3BpaTt B OCHOBHOW peXUM UHOMKaLUN

Mpwv yaep»aHuu KHOMOK 1 UK | gonblue 4 cekyHa BbliGOp 3anncy NpoucxoauT B
YCKOPEHHOM peXxume.

B.7.2 3anucb B >ypHan npoucxXoauT TOSMbKO NPU U3MEHEHUWN COCTOSIHUSI KaHaroB.
COoCTOSIHMA KaHaNoB 3aMUCbIBAOTCA TEMU e YCMOBHbIMW 3HA4kaMW, YTO U B OCHOBHOM

pexume nHavkaumm (cm. n. 6.3.1).

5.8 MyHKT ocHoBHOro MmeHio HACTPOMKA

5.8.1 B nyHkTe ocHoBHOro meHio HACTPOWKA npeaycmoTpeHa ycTaHoBKa OC-
HOBHbIX MapamMeTpOB BO KaXAOM U3 KaHanNoB (KaHarn BKITHOYEH / BbIKIMOYEH, COCTOAHUS CUT-
HanbHbIX pene rnpu noBbIWEHUN UMW MPU NOHWXEHUN YPOBHS XXUAKOCTU, BPEMS 3aepPXKKU
cpabaTbiBaHWS pene), ycTaHOBKa BHYTPEHHUX SHEProHe3aBUCUMbIX YaCcoB, @ Takxke ycTa-
HOBKa CeTeBOro agpeca curHanusatopa. Bce n3MeHeHUss B MyHKTE OCHOBHOrO MEHHO
HACTPOWKA BO3MOXHO BHOCUTb TOMLKO Npu YpoBHax aoctyna MACTEP u MOJHBLIN.

Bua nyHkTa ocHosHoro meHio HACTPOWKA Ha unavkaTope:

-|-|-|Hlajc|T|p|lOo|ln|K|a |- |- |- |-

Y|ic|T|a|lH|O|B|K|a yja | Cc |0 |B

HasHauyeHne KHoMok:

KHonka | HasHa4veHve
«F» [Mepexo K cnefyoLemy NyHKTY OCHOBHOIMO MEHK
«1» Bbibop crieayoliero pexuma paboTsl B nyHkTe MeHio HACTPOMKA
«|» Bbibop npeapblayLiero pexuma paboTsl B nyHkte meHio HACTPOUKA
«ENT» | Bxoa B pexum (B gaHHom cnyyvae — YCTAHOBKA YACOB)
«ESC» | Bo3BpaT B OCHOBHOW peXMM MHOMKaLUN

PeXMMbl yCTAHOBOK, AOCTYMHbIE B MyHKTe OCHOBHOrO MeHio HACTPOWKA (Bbi6u-
palTca KHoMkamu T unu |):
1) YCTAHOBKA YACOB;
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2) KOHOUTYPALUNA KAHANA 1;
3) KOHOUTYPALUNA KAHAIA 2;
4) KOHOUTYPALNA KAHANA 3;
5) KOHOUTYPALUNA KAHAIA 4;
6) CETEBOW ALPEC.

6.8.2 Bug unankatopa npu Bxoge B pexum YCTAHOBKA YACOB:

D | D mimimim{m|m| m|m GG G|G

HiH|: |T|T|: |[S|S

3gecb: DD — pgata (4ucno);
mmmmmmmm — MecsiL;
GGGG —-rop;
HH:TT:SS — vac, muHyTa, cekyHAa.

HasHauyeHne KHoMok B pexnmMme yCTaHOBKN HYaCoB.

KHonka | HasHauyeHue

«F» Mepexoa K cneaywemMy CUMBONY AaTbl-BPEMEHMU.

«T» YCcTaHOBKa cMmBoOna AaTbl,-BPEMEHWN.

«|» YCcTaHOBKa cMmMBoOna AaTbl,-BPEMEHN .

«ENT» | 3anucb BBeAEHHbIX 3HaYEHWUI AaTbl U BpEMEHU

«ESC» | Bosspar B pexum YCTAHOBKA YACOB ocHosHoro MeHio HACTPOWMKA

6.8.3 Bug ungukatopa npu Bbibope pexumos KOHOUTYPAUWA kaHanos:

-|-|-|Hla|lc|T|p|lOo|n|K|a |- |- |- |-

KiolH|dnu|r|y(plaju|un|sa KiH|N

3gecb: N — HOMep kaHana B KOTOPOM HEOHXO4MMO NPOCMOTPETL (MNN U3MEHUTD)
KOHpUrypauuo.

HasHauyeHne KHoMok:

KHonka | HasHauyeHue

«F» | MNepexoa k cnegytoLwemMy nyHKTY OCHOBHOTO MEHHO

«1» Bbibop crieaytowiero pexuma paboTsl B nyHkTe MeHio HACTPOMKA

«|» Bbibop npeapblayLiero pexuma pabotsl B nyHkte meHio HACTPOWKA

«ENT» | Bxog B pexum (B gaHHoMm cnyyae — KOHOUTYPALINA KHN )

«ESC» | Bo3BpaTt B OCHOBHOW peXMUM MHOMKaLUN

73



5[1.430.016 P3

[MpocmoTp, YCTAHOBKY UM U3MEHEeHWe KOHUrypaumm B Kaxxgom KaHarne nposogute
B CriealytoLiem nopsgke:
1) nocnegoBaTernbHbIM HaXaTWem KHOMOK T UNn | yCTaHOBUTE OAMH U3 PEXMMOB
KOHOUTYPAUUA KHN (N — HoOMep kaHana);
2) HaxmuTe kHornky ENT (Bxog B pexum KoHdurypaumm kaHana N ), npy 3Tom
AOIMKEH YCTaHOBUTLCS NepBbln NyHKT koHurypauum: KAHAJT BKITKOYEH (BbIKITKOYEH),

BUa MHOUKaTOpa rnpm 3ToOM:

O H | p\/n|r|y|plajuj/u|sa KiHn|N

a|H |a|n X | X | X | X | X |X |X|X

3[€ECb: XXXXXXXX — KaHas BKMNto4eH / BbIKNo4eH$
N — HoMep KaHana.

HasHauyeHne KHoMok:

KHonka | HasHaveHve
«F» [Mepexod K cnefyoLiemy NyHKTY YCTAaHOBKM KOHpurypauum kaHana N
«1» BbiGop cOCTOSAHWUS KaHana: BKKYEH / BbIKIOYEH
«|» BbiGop cOCTOSAHWS KaHana: BKAKYEH / BbIKIHOYEH
«ENT» | 3anucb yCTaHOBMNEHHOIO pexumMa
«ESC» | Bosspart B nyHkT KOHOUTYPALINA KHN ocHosHoro mexto HACTPOWUKA

3) npoBepbTe U, Npu HeobXoAUMOCTWU, U3MeHWUTe ( KHOMKamMu 1 Unu | ) OaHHbIN
napameTp: KaHan BKITHOYEH UMW BbIKIOYEH;

4) ecnv Bbl nsmeHnnu aaHHbIM NnapameTp, Ans 3anvcy Haxmute KHonky ENT - nos-
Butcs Hagnucb SANMMCAHO: npousoLuna 3anMcb YCTaHOBEHHOIO NapamMmeTpa;

5) HaxmuTe KHOMKy F ana nepexofa K cnegyowemMy MyHKTY YCTaHOBKU KOHU-
rypaumm kaHana N — COCTOSIHME CUrHarbHbIX perie Npy NOBbILIEHUU UMW NPU MOHWKEHUN
YPOBHS XXMAKOCTU, NPOBEPbTE UMK, NPU HEOOXOAMMOCTU, U3MEHUTE AAHHYIO YCTaBKY;

B/ MHOMKATOPa Npun yCtaHOBKE COCTOAHUA CUTHAlTbHbIX pere:

Kio/lH| du|r |y plaju|un|sa Kin|N

e |nje B | K nj. X | X | X | X

HasHauyeHne KHoMok:

KHonka | HasHayeHue

«F» | Nepexop K cnegyrowemy NyHKTY YCTaHOBKU KOHMUrypauum kaHana N

«1» Bbi6op coctosiHus pene BbIWWE wnu HXKE

«|» Bbi6op coctosiHus pene BbIWWE wnu HXKE

«ENT» | 3anucb yCTaHOBMNEHHOIO pexumMma

J=C R
D
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6) npoBepbTe W, NpU HEOBXOAMMOCTU, U3MeHuUTe ( KHOMKamMu 1 unu | ) AaHHbIA
napameTp, ecnn Heobxoaumo, YTobbl CUrHaNbLHOE pene AaHHOro KaHana BKIMH4Yanoch:
Npw NPeBbILLEHNN KOHTPOSIMPYEMOrO YPOBHS XNAKOCTH, ycTaHoBuTe BbILUE;
NPU CHWKEHUU KOHTPONMPYEMOTO YPOBHS XMUAKOCTU, ycTaHoBute HUXKE.
7) ecnu Bbl U3MEHUNKN OaHHY YCTaBKy, 518 3anncn HaxmmuTe KHonky ENT - nos-
Butcs Hagnueb SANMMCAHO: npousoLuna 3anMcb YCTaHOBNEHHOIO NapameTpa;
MpumeyvaHue. MopagoKk M BpeMsi BKMHOYEHUS CBETOAMOAHLIX WMHAWMKATOPOB Mpu
CMEHE peXxuma 1 BPEMEHM BKIOYEHUS perne He N3MEHSIETCA — NHON-
KaTopbl OTOOpaxalT MrHOBEHHOE TeKyllee 3HaveHMe MONOXeHUs
YPOBHS KOHTPONMPYEMOW XNOKOCTU B KaXXOOM KOHTPONMPYEMOM Ka-
Hane.
8) HaxmuTe KHOMKYy F Ana nepexoda K cnegylowemy nyHKTY YCTaHOBKM KOHU-
rypaumm kaHana N — BpeMeHu 3aaepkkm cpabaTbiBaHUSA CUrHamNbHbIX pene;

B/ MHOMKATOPa Npu yCTaHOBKE BPEMEHU 3aQ1€PXKKU Cpa6aTbIBaHMﬂ pene:

KiolH|dnu|r|ly(plaju|un|sa KiH|N

ple|M|a 3|a|Aa|- |K|n S|S|C

3gecb: SS — Bpemsi 3aaepXkkm (B cekyHaax) cpabatbiBaHus pene B kaHane N.

HasHauyeHne KHoMok:

KHonka | HasHauyeHue

«F» | MNepexon k cnepytoLweMy NyHKTY YCTaHOBKW KOHGUrypaumm kaHana N

«1» BbiGop BpemMeHn 3agepxku cpabaTbiBaHUsA pene

«|» BbiGop BpemeHu 3aaepxkm cpabaTbiBaHUsA pene

«ENT» | 3anucb yCTaHOBNEHHOIO BPEMEHM

«ESC» | Bosspart B nyHkT KOHOUTIYPALIMA KuN ocHosHoro meHio HACTPOMKA

9) npoBepbTe WU, Npu HeobxoaumMocTn, uameHute ( KHOMKamu 1 unu | ) Bpems
3aZlepXKKM BKINIOYEHUs pere B JaHHOM KaHarne ( MakcumarnbHoe 3HadveHue — 60c) B 3a-
BUCMMOCTU OT KOHKPETHbIX YCNOBUW NPUMEHEHUS CUrHanu3aTopa;
10) ecnu Bbl nameHunun gaHHyo ycTaBky, Ang 3anvucy Haxkmmte KHonky ENT - nos-
Butcs Hagnucb SANMMCAHO: npousoLuna 3anMcb YCTaHOBIEHHOrO BPEMEHM;

11) ecnu Bbl nameHsinu kakon-nnbo napameTp B KOHUIypauum kaHana, pekoMeH-
AyeTca ewe pa3 NpoBepuUTb BCe YCTaBKM, MPOMMUCTaB UX, HaXnmas KHornky F;

12) ansa Bbixoda B MYHKT HACTPOWKA 0CHOBHOrO MEHI0 ABaXabl HAXMUTE KHOM-
Ky ESC.
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5.8.4 Bua unaukaTtopa npw Beibope pexxuma CETEBO APEC

-|-|-|Hlajc|T|p|lOo|l®n|K|a |- |- |- |-

Cle|T|e|B|O|H a aple|c|AAA

3gecb:  AAA — Tekylwmin ceTeBOM agpec curHanmsartopa.

HasHauyeHne KHoMok:

KHonka | HasHa4veHve
«F» [Mepexo K cnefyoLemy NyHKTY OCHOBHOIMO MEHK
«1» Bbibop crieaytouiero pexuma paboTsl B nyHkTe MeHio HACTPOMKA
«|» Bbibop npeapblayLiero pexuma pabotsl B nyHkTe meHio HACTPOMKA
«ENT» | Bxoa B pexvm ycTaHOBKM (M3MEHEHMS) CeTEBOro agpeca
«ESC» | Bo3BpaT B OCHOBHOW peXMM MHOMKaLUN

Ecnu HeO6XO,EI,MMO YCTaHOBUTb (M3MeHMTb) ceTeBou agpec curHanmsartopa, Ha>XMu-

T€ KHOIMKY ENT, npn aTtom gormkeH YCTaHOBUTbCA B MHOUKATOPA.

Cle|T|e|B|O|H a aple|c|AAA

3gecb: AAA — ceTeBOW agpec curHanusaTopa.

HasHauyeHne KHoMok:

KHonka | HasHayeHue
«F>» HeT
«1» BbI6op 3Ha4YeHusi ceTeBoro agpeca
«|» BbI6op 3Ha4YeHusi ceTeBoro agpeca
«ENT» | 3anucb yCTaHOBMIEHHOroO agpeca
«ESC» | Bosspart B nynkt CETEBOW AIOPEC ocHosHoro meHto HACTPOWMKA

KHonkamn 1 unu | yctaHoBuTe (U3MeHUTe) ceTeBOW agpec curHanusartopa. Bos-
MOXHbI Anana3oH — oT 0 o 255.

Ecnn Bbl nameHunu ceteBson agpec, 3anviunTe ero, Haxkas KHOMKY ENT.

Onsa sbixoga B nyHkT HACTPOWMKA OCHOBHOTO MEHI0 ABaxdbl HaKMUTE KHOMKY
ESC.

B6.9. Bce nepeuucneHHble Bbile MYHKTbl OCHOBHOMO MEHIO AOCTYMHbLI AN npo-
CMOTpa 3Ha4YeHUn 1 ycTaBokK (Npu BCEX YPOBHAX AOCTYNa) UnNn Ux uaMeHeHus ( npu ypos-
Hsax goctyna MACTEP v MOJMHbIN ). Nanee cneayeT onucaHve pexvMMoB NpocMoTpa u

N3MEHEHWS MYHKTOB OCHOBHOIO MEHI0, IOCTYNHbIE TOMbKO Ans yposHa TMOJHbLIN.
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6.10 MyHkTbI ocHOBHOro meHro YPOBHU CUTHAIIOB B KAHAJAX

5.10.1 3TOT NyHKT OTKPbIBAETCS TOMbKO Mpu yposHe aocTyna NMOMHbIN.

6.10.2 OnpegeneHne «ypoBHW CUrHANOB.

Ansa ynobctBa KanmbpoBKM B curHanu3atope npegycMOTpeHO U3MepeHue U UHAW-
Kaunsa ypoBHEN MHGOPMALMOHHbLIX CUrHanoB, nocTtynarwmux u3 6noka bYIM-4 B kaxgom
KaHane (cMm. pasgen 4 gaHHoro «YCTpPOMCTBO 1 paboTa nsgenusa»).

YpoBeHb MHGOPMALMOHHOIO curHana (ganee no Tekcty — U ) oTobpaxaeTcsa Ha
YKKW B ycnoBHbIX eguHubax B guanasoHe oT 0 go 255. MNpu oueHke ypoBHeEN MHGopmaum-
OHHbIX CUrHaroB criegyeT NMOMHUTb, YTO MPU MOBbLILEHUN YPOBHS >XWUAKOCTU YPOBEHb
MH(OPMALMNOHHBLIX curHanoB (3HadyeHne U) yMeHbLlUaeTcsl, a Mpu CHWKEHUN YPOBHS
XuOKocTu 3HauveHne U ysenuumsaeTca (CcMm. pasgen 4 «YcTponctso u pabota usge-
nmsa»).

[anee no TekcTy NPUHATLI criefyoLlmne HanMeHoOBaHUS YPOBHEN NH(POPMALIMOHHBIX
CUrHarnos:

MUHUMarbHbLIN ypoBeHb curHana (Umin) — HaMMeHbLNA ypoBEHb curHana, Jonyc-
KaeMblll AN HopMarbHOW paboTbl cUrHanM3aTopa, Npu ypoBHE CUrHamne Huxe MUHUManb-
HOro cuyMTaeTcs, 4YTO MpousoLlen oTkas; 3HadeHue Umin ycTaHaBnuBaeTCH MNpu BbiMycke
curHanusartopa paBHbIM 5. JTO 3HayeHne MoxeT OblTb M3MEeHeHO noTpebuTtenem Hesa-
BMCUMO B Ntobom kaHane. lNpu ycraHoBKe B kakoM-nnmbo kaHane Umin = 0 curHanusauus
OTKAS3 B gaHHOM KaHane Bkno4aTbCs He ByaeT. MIameHsaTb 3HadeHne Umin pekomeHay-
eTCs TONbKO B TOM Cry4ae, ecnv no YCroBUAM 3KCnyataunum curHan U3MeHsieTcsl B 3Ha-
YuTenbHbIX Npeaenax, Hanpumep, Npu 60MbLMX N3MEHEHUSIX NNIOTHOCTU UK TemnepaTy-
pbl KOHTPOJIMPYEMOW XUOKOCTH,

TEeKyLMN YpPOBEHb CUrHaNa — ypoBeHb MHAOPMALMOHHBLIX CUTHANoOB, NOCTYNaoLWmX
N B TEKyLLMA MOMEHT BpeMeHun n3 6noka bYr1-4 B onpalumBaemMom kaHane;

ypOBeHb cpabaTtbiBaHMA — 3TO nopor cpabaTtbiBaHUSA curHanusartopa, T.e 3HayeHue
YPOBHS CuUrHana, Kotopbln AOMKeH BbITb B Cnyvae, Korga XuakocTb HaXoAMTCA Ha 3ajaH-
HOM KOHTPOJSIMPYEMOM YPOBHE, 3TOT YPOBEHb BbIYUCIAETCA MUKPONPOLECCOPOM CUTHAmMMN-
3aTopa B npoLecce KanubpoBKku MO KaXAoMy KaHamny, 3anucbiBaeTcd M XpaHWTCH B na-
MATU MUKpOnpoLeccopa B TedeHne garnbHenwen akcnnyartaumm. IameHeHne atoro 3Hadve-
HWS BO3MOXHO TONbKO MpW NpoBedeHUM ovepeaHOn KanubpoBku (MnM nNpu ee noBTOpe-

HUK).
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[na npocMoTpa 3Ha4YeHWU BCex Tpex YPOBHEW CUrHaroB B KaXJoM KaHane npegy-
CMOTpeHbI MyHKTbl ocHoBHOro meHi YPOBHW CUITHAJIOB B KAHAJIAX. lNpu BbI3oBe
3TUX MYHKTOB B Kaxgown cTpoke XKW nHanumpytoTca Bce TpU YPOBHSA CUrHarnoB Mo Kaxgo-
MYy U3 KaHaroB.

B cBA3n ¢ Tem, 4to XKKW nmeeT TONbko ABe CTPOKWU, MHOMKALMA NMPOM3BOAUTCA MO
oyepeau: B kaHanax 1-m u 2-m, 3ateM 3-M u 4-m. Bugbl nHgukatopa npm aTom:

YPOBHM CUrHanoB B KaHanax 1 u 2:
1 m{0 |5 ulQQ|Q s|UjU U
2 m{0 |5 ulQQ|Q s|UjU U

YPOBHU CUTHANIOB B KaHanax 1n2:

3 m|0 |5 ulQQ|Q S
4 m{0 |5 ulQQ|Q s|UjU U

3gecb: M 0 5 — MUHMMarnbHbLIN YPOBEHb CUTHaNa B 4aHHOM KaHarne;
u Q Q Q — ypoBeHb cpabaTbiBaHUSA B AaHHOM KaHane;
s U U U — TekyLlee 3Ha4yeHne ypoOBHA CUrHana B 4aHHOM KaHarne.

HasHauyeHne KHoMok:

KHonka | HasHayeHue
«F» [Mepexoa K cregyroemy nyHKTY OCHOBHOIO MEHH0
«1» Hert
«|» Hert

«ENT» | Het

«ESC» | Bo3BpaTt B OCHOBHOWN peXUM UHOMKaLUN

NHopmaumns 3TUX NyHKTOB OCHOBHOIO MEHIO MpeaHasHayeHa TOMbKO AN YTEHUS.
Mocrne Bbl30Ba 3TUX MYHKTOB OHW NMOACBEYMBAIOTCS NMOCTOSIHHO M BbIXOA U3 HUX BO3MOXEH
TONbKO MPU HaxaTum kHonok F wunu ESC, yto ygobHo Ans HabnoaeHnem 3a U3MeHe-

HUSIMW TEKYLLIMX 3HAYEeHUN YPOBHEeW curHanos ( Tonbko npu yposHe aoctyna MOJMHBLIA ).
5.11 TyHKT ocHoBHOro meHio MUHUMAIIbHbLIA YPOBEHb CUTHAINA
5.11.1 3TOT NyHKT OTKPbIBAETCS TOMbKO Npu yposHe aocTyna NMOMHbIN.

6.11.2 OnpepeneHve «MUHMManbHbIN YPOBEHb CUrHana» u ycrioBusi ero uaMeHe-

Husa cmoTpuTe B n. 6.10.1.
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Bua wHavkatopa npu Bbizose nyHkta MUHUMAJTbHBIA YPOBEHb CUIHATNA B

OCHOBHOM MEHIO:

M|i |n y|/plo|lB|e |H|b c | unir

KilalH|la|n|- |1 uj=(0]|0 |5

HasHauyeHne KHoMok:

KHonka | HasHadeHue

«F» [Mepexon K crneayrowemy nyHKTY OCHOBHOIO MEHHO

«1» Bbi6op Homepa kaHana

«|» YcTaHoBKa (M3MEHEeHMe) 3Ha4YEHNA MUHMMASTbHOIO YPOBHA cuUrHana
«ENT» | 3anucb yCTaHOBNEHHOIO 3Ha4YeHUS MUHUMAIbHOIO YPOBHA CUrHana
«ESC» | Bo3BpaT B OCHOBHOWN peXMM MHOMKaLUN

B6.12 MyHkT ocHoBHOro meHio KAJIMBPOBKA

5.12.1 3TOT NyHKT OTKpbIBAETCA TOMNLKO Npu yposHe gocTyna MOJHbIN.

6.12.2 OnpegeneHne kanuMbpoBKM CUrHanmM3aTopa M NopsidoK NMOArOTOBKM K HEN
npusefeHbl B pasgerne 9 «HacTponka Ha mMecTe aKcniyaTauuu» OaHHOro pPyKoBOACTBA.
Bnok BYI-4 kanubpyemoro kaHana AormkeH ObiTb CMOHTMPOBaAH M MOArOTOBMEH K paboTe
cornacHo TpeboBaHuaM pasgena 8 «PasmelleHne n MoHTax» JaHHOrO PyKOBOACTBA.

BHUMAHUE! Ecnu kaHan go atoro He 6bin kannbpoBaH, Npu ero BKNOYEHUM BO3-
MO>XHO MPOWU3BOSIbHOE BKMKOYEHME CUMHANbHOMO pefie B AaHHOM KaHare, B TOM 4ucne u
pene curHanmsaumm OTKAS. NMoaTomMy B Havane kanMbpoBKM U OO €e OKOHYaHWSA BCE UC-
NoSIHUTENbHbIE YCTPONCTBA, NpefHa3HayYeHHble ANnA NOAKMIYEHNA K KOHTaKkTaM CurHarnb-
HOro pene kanubpyemoro kaHana AOSMKHbl ObiTb OTKMOYEHbI! PekoMeHayeTcs Takke OT-
KIOYNTb Ha 9TO BpeMs BHelwwHue uenu curHanusagum OTKAS.

6.12.3 [llepea Hayanom kanubpoBku ob6A3aTenbHO NPOBEPbTE HACTPOWKM (B OC-
HOBHOM KOH(pUrypaumio) JaHHOro KaHana, pykoBoACTBYSCb pekoMeHgaumammn n. 5.8.3 u
ycTaHoBuUTE Tpebyemble napameTpbl (06s13aTenbHO BKIKOYMTE Kanuopyembin KaHan!),
npyn 3ToM HeobxoaMmMo cobnaaTb OCTOPOXHOCTb, YTOObI HE HApPYLWNTbL KOHGUrypaumo u
HaCTPOMKN OCTaribHbIX KAHaNoB.

6.12.4 Onpegenute pexum KannbpoBKM OAHHOrO KaHana u NoAroToBbTe KaHamn K
KanmbpoBKe B 3TOM pPeXMMe COrnacHo pekomeHgaumsam pasgena 9 «Hactpownka Ha mecTte

aKcnnyataunn» gaHHOro pykoesoacTea.
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ycTaHoBuTE (Unn onpegenute) TpebyemMbin YpOBEHb XUOKOCTY;
npoBepbTe PyHKUMOHUpoBaHne BYT-4 kanubpyemMoro kaHana cornacHO peKOMeEH-
pauuvsam n. 9.7 pasgena 9.

MopsiAok AanbHENLWMX OENCTBUA 3aBUCUT OT BbIOPAHHOMO pexuma KannmbpoBKu.

6.12.5 KanunbpoBka curHanusatopa B PEXXUME 1

6.12.5.1 B Hauyane kanu6poskn B PEXXMME 1 ypoBeHb XXMAKOCTUM OOSMKEH ObiTb
YCTaHOBINEH HUXe KOHTPONMpyeMoro ypoBHs, a BYT1-4 HacTpoeH B COOTBETCTBUM C PEKO-
MeHgauusamu, npmeegeHHoiMm B N. 9.5, 9.8 1 9.9 pasgena 9 gaHHoro P3.

5.12.5.2 Mpu ypoeHe goctyna T[OJIHbIA BbIGepuTe B OCHOBHOM MEHIO MYyHKT

KANMMBPOBKA. Bug nHgukatopa npy 3TOM JOMKEH ObiTb:

-|-|-|Kla|jlnin|6|p|lOo|B|K |A|- |- |-

Kialnjla|/n|- |1 ple (X |/ m| - |1

HasHaueHne KHomnok

KHonka | HasnHaveHve
«F» [Mepexo K cnefyoLemy NyHKTY OCHOBHOIMO MEHK
«1» Bbi6op HomMepa kaHana
«|» Bbi6op pexuma kanmbposku (1, 2 unu 3)
«ENT» | MNepexon B BbIOpaHHbIN pexXumM KanmbpoBKu
«ESC» | Bo3BpaTt B OCHOBHOWN peXUM UHOMKaLUN

KHonkow 1 ycTaHOBMTE HOMEpP KannbpyemMoro kaHana, a KHOMKOW | — pexum Kanmo-
POBKW, B AAHHOM Criydae ocTtaBbTe pexum 1. [ToMHUTe, YTO OeNCTBYEeT OrpaHu4eHne no
BPEMEHUN: ecnu B TedyeHne 1 MuH He ByaeT HaxaTta HM ogHa U3 KHOMOK, MPOM30oNaeT Bbl-
X0 B OCHOBHOW PEXUM UHAUKALMN C BbIKNKOYEHMEM NOACBETKN MHANKaTopa.

Haxmunte kHonky ENT — nepexoa B BbiGpaHHbI peXxum KannbpoBku.
6.12.5.3 Bo3amMoXHble BUObI MHAMKATOpPa Npu BXOAE B PEXUM KanmbpoBKu:
€Cnun YpoBEHb CUrHana Bbille MUHUManbHOro
K|1 U m|- 0|0 |5 Uls |- 121|215

c|n|ir  H | aj/n o/n pje|aAe|nje H

€CIN1 YPOBEHb CUrHana Hmxe MUMHUManbHOro U oTCyTCTByeT
K1l Umi-10|0]|5 Ujs |- 10|03
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3gecb: K1 — Homep kaHana (gns npumepa gaH kaHanl);

Um — 005 — MWHUManbHbIM YPOBEHb CUrHana [Ansi AaHHOro KaHana;
Us — 225 (unun 003) — TekyLlee 3Ha4YeHne YpPoBHA cUrHana B JaHHOM KaHa-

ne (3HaveHus gaHbl ANs npumMepa).

HasHayeHune KHOMokK B 060MX cnyyasx:

KHonka | HasHaveHue

«F» Het

«T» Het

«|» Het
«ENT» | 3anmcb COCTOSHMSA 1 NEpexoA B BbIOpaHHbIN peXnMM KanmbpoBku (CM. npumey.)
«ESC» | Bosspat nyHkT KAJIMBPOBKA OCHOBHOIrO MeH0

MpumeyaHue. Mpu OTCYTCTBUM CUrHaMa Nepexos B BbiGpaHHbIA PeXUM KanmbpoBKu

(npn HaxkaTum kHomnkn ENT) He npoucxoauT, ceetogmoabl BbIWE n
HWXE B gaHHOM KaHane OAHOBPEMEHHO MUratT, curHanmamnpys ob
oTkase. [1na npogormkeHms KannbpoBkM onpegenuTte NpuYnHy oTka-
3a U yCTpaHUTe ee B COOTBETCTBMM C pekoMeHaauusmn pasgena 9

OaHHOIro pykosoacTea.

b.12.5.4 Mpun nHaukaummn CUMHAIT OMNPEOEJIEH npounTtante n oueHute Te-

KyLwimmn ypoBeHb curHana Us B Havane kanubposku B PEXKUME 1: 3HadyeHne Us OOmKHO

HaxoauTcsa B npegenax oT 151 go 249. Ecnu ypoBeHb Us BbIXOOMT 3a 3TU Npedenbl,

pEeEKOMEHAYETCA NOACTPOUTb YPOBEHb CUrHarma npu nomoLum pesucrtopa Ha BYT1-4 — cooT-

BETCTBEHHO YMEHbLUNTb U YBEJTUYUTb CUIHarsl (M3MeHeHMFI, KaK npasuno, npmuxoantcd

npon3BoauTb B HebonbLIMX npe,u,enax).

Ecnu He Nnpon3BeCTn yKa3aHHYyH BbllLe HOﬂCTpOﬁKy, TO Npun AanbHEenLWwnx onepauu-

ax Ha KK 6yaeT yctaHaBnuBaTbCA HaANUCh:

Kilaln/m|b6|p|o|B|K | a K|l P|1
NMioja|lc|T|p|Oo|n|T|b B|Y|N 0
b.12.5.5 Ecnu curHan onpegeneH v HaxoauTcs B HEOOXoAMMbIX Npedenax, Ha-

Xmute kHonky ENT ans npogosmkeHmsa KannbpoBku.

Mpun kannbpoeke B PEXKUME 1 gomkeH yCTaHOBUTBLCA BUA, MHAMKATOpA:

Kla|n

M6 | plo|B|K|a K|l P|1

plo

B|e |H|b|-|] |? Ul-121215
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3gecb: K1 — Homep kaHana (4ns npumepa gaH kaHanl);

P1 — pexxum kannbposku (B 4aHHOM criyyae 1);

U - 225 — TekylLlee 3Ha4yeHne ypOBHS curHana (ansa npumepa 225);

| — ykasaTernb C BONPOCOM: YCTAHOBMEH NN B [aHHbIN MOMEHT HMXKHUMN
YPOBeHb Xuakoctn? (B Havane kanubposkn B PEXXMME 1 ypoBeHb

XNOKOCTWU OOJKEH ObITb YCTaHOBJIEH HUXE KOHTpOJ'IMpyeMOFO).

HasHauyeHne KHoMok:

KHonka | HasHaueHune

«F» HeT

«T» Het

«|» Het
«ENT» | 3anucb 3Ha4YeHUS YPOBHS CUrHanNa npu HWXKHEM YPOBHE XXUAKOCTU
«ESC» | Bosspat nyHKT KAJIMEPOBKA OCHOBHOroO MeHH0

Haxmute kHonky ENT ans 3anucu 3HadeHust U npyu HUXKHEM YPOBHE KUOKOCTU, Npu

aToM gospkHa nosisutbes Hagnucb 3ANMMCAHO (unu, ecnu curHan BYT1-4 He HacTpoeH B
cootseTcTBUM C N. B.12.5.4 nossutca Hagnuce NOACTPOUTL BYIN).

an HOpMalibHOM YypoOBHE U nocne 3anucu omxeH YCTaHOBUTLCA B MHOUKATO-

pa:
Kilajln/m|6|p|lo|B|K | a 1 P|1
plo|B|e b |- |1 |7 - 12 5
3gecb: K1 — Homep kaHana (4ns npumepa gaH kaHanl);
P1 — pexxum kannbposku (B 4aHHOM criyyae 1);
U - 225 — TekylLlee 3Ha4yeHne ypPOBHS curHana (ans npumepa 225);
1 — yKasaTternb C BONPOCOM: YCTAHOBSIEH M1 B [aHHbIA MOMEHT BEPXHUMN
YPOBEHb XUAKOCTU? (OYEBMAHO, YTO Cpasy nocrie 3anucu npeablayLero
3HayeHns U BEepXHUN YypOBEHb XWUAKOCTWU elle He YCTaHOBIIeH, TO eCTb
9TOT YpOBEHb HEOOXOAMMO YCTaHOBUTD).
HasHaueHwune KHonok:
KHonka | HasHaveHve
«F» Het
«T» Het
«|» Het
«ENT» | 3anucb 3Ha4YEHUSA YPOBHS CUrHana npu Bepxem ypoBHE XUOKOCTU
«ESC» | BosspaTt nyHKT KAJIMBEPOBKA OCHOBHOro MeHo
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6.12.5.6 MogHUMNTE YpOBEHb KOHTPONMPYEMOW XUAKOCTU, YCTAHOBMB €ro Bbl-
L€ KOHTPONIMPYEMOro B COOTBETCTBMM C TpeboBaHuamMn n. 9.5 pasgena 9 gaHHoro PJ3,
npv 9TOM:

YpOBEHb CUrHana Ha WHOMKaTope Npu MOBbLILWEHUU YPOBHA XWUOKOCTU [OO0SHKEH
yMeHbLUNTBLCA U, ecnn 6asa mexay npeobpasoBatensmm BoibpaHa BepHO, TO HOBOE 3Ha-
yeHne U OOMKHO YCTaAHOBUTLCS, U cTaTb He 6onee 1/ 3 0T nepBOHA4YanbHOrO 3Ha4YeHus
U, HO He meHee 015 no nokasaHWsM MHOUKaTopa;

€Cnv Npu NOBbILEHNN YPOBHS XnAKocTn cpabotaeT curHanusauma OTKAS, ymeHb-
wuTe pacctosHue (6asy) mexay npeobpasoBaTtenamu BYI1-4 Ha KOHTPONMPYEMOWN €MKO-
CTW, YCTAHOBMB UX Ha paccTtosHun npumepHo 0,7 OT npeblaywero 3HavyeHUs U HayHuTe
KannbposKy cHayana. BoamoxHasi npuumHa otkasa - 6onbluas NAOTHOCTb KOHTPONMpye-
MOW >XXMOKOCTWU NMPU TOHKOM CTEHKE EMKOCTM.

b.12.5.7 Ecnu nocne noBbIWeEHNsT YPOBHS XNOKOCTM OTKa3a He Habniopaetcs,
HaxkmuTte KHornky ENT, nocrne yero Ha nHgukatope OOSKeH YCTaHOBUTLCHA OOVH N3 BUOOB:

1) ecnu ypoOBHW CUTHanoB N MX COOTHOLUEHUSA NPU U3MEHEHUN YPOBHSI KOHTPOSK-
pPyeMOWN XUAKOCTU YAOBNETBOPSAIOT YCrOBUAM, NPUBEAEHHbLIM B NpeabiayLiem

NYHKTE, TO BUA4 MHAOMKaTOopa nocrie Haxatna KHOMKA ENT 6y,u,eT:

Kilaln/m|b6|p|o|B|K | a K|l P|1

a'n/umjicla|T|b|? Ulec |- |1]1]2

3gecb: Uc— 112 — BblUMCNEHHOE NPOLLECCOPOM 3HAYeHME YpOoBHS cpabaTbiBa-
HUS cUrHanua3aTopa B AaHHOM KaHane (ans npumepa gaHo
3HayeHue 112);

Haxmute kHonky ENT, npousongeT 3anucb 3HadeHus Uc B NamsaTb npoueccopa U
BbIxoa nHankatopa B NyHKT KAJIMBPOBKA ocHoBHOro meHto - kanubposka B PEXKVMME 1
3aBepLuaeTcs.

2) ecnu npu U3MeHEHUN YPOBHS XMUAOKOCTU YPOBEHb CUrHasia U3MeHSeTCs B He-
AO0CTaTOYHbIX npegenax (CurHan U3MeHsieTCcsl MeHee, YeM B TpU pasa), TO Ha BpeMsd Ha-

xatna kHonku ENT yctaHoBUTCA BUA MHOUKaTopa:

Kilaln/m|b6|p|o|B|K | a K|l P|1

Y B|le | n|u|4yu| b |T]|e 6|la |3 |y |! |!

Mocne aToro cneayeTt yBenUUUTb paccTosiHue mexay npeobpasoBaTtensmu BYI1-4

(6a3sy) npumepHo B 1,5 pasa n nosToputb kannbposky B PEXKVIME 1.
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3) ecnun npn nsMeHeHn ypoBHA XXMOKOCTU YpOBEHb CUrHana yMeHbLUNTCA 00 Be-
NUYNHBbI MeHee 15 (3HaquMe U, yCTaHOBMBLLUEECA Ha MHOUKATOpPE MocCsie MNnoBbIlLEeHNA

YPOBHA )KM,D,KOCTM), TO Ha BpeMs Haxatusa KHornkn ENT YCTaHOBUTCA BUO MHOMKATOpPA:

Kilaln/m|6|p|o|B|K | a K|l P|1

Y M|(e H|b|wiunu|Tt| e 6|la |3 |y |! |!

Mocne aToro cnegyeT yMeHbLUUTb paccTosiHMe Mexay npeobpasosaTtensamu BYT-

4 (6a3y) npumepHo B 1,4 pasa u noBTopuTb Kannbposky B PEXXUME 1.

6.12.6 KanubpoBka curHanusatopa B PEXXUME 2

6.12.6.1 MoarotoBbTe U HacTponTte BYI1-4 kanMbpyemoro kaHana B COOTBETCT-
BUKN C pekomeHgdaumamm n. 9.10 pasgena 9 gaHHOro pykoBoACTBa B 3aBMCUMOCTU OT TOrO,
roe B JaHHOE BPeMSI HaXOOUTCH YPOBEHb KOHTPOSIMPYEMOWM XULKOCTW.

b.12.6.2 BbinonHuTte onepauun, ykasaHHble B n. 5.12.5.2 un b.12.5.3 gaHHoro
NPUoXeHnsa ( yCTaHOBUB MPU 3TOM BMECTO pexmnma 1 pexum 2 ).

6.12.6.3 Mpun nHaukaummn CUIMHAIT ONMPEOEJIEH npounTtante n oueHute Te-
Kywmn ypoBeHb curHana Us npw kanubposke B PEXKUME 2 : 3HayeHne Us JOMMKHO Ha-
XoguTcsa B npegenax:

oT 151 po 249, ecnv XMOKOCTb HaxXoOUTCHA HUXKE KOHTPONMPYEMOro YPOBHS,

oT 32 00 99, ecnn XMOKOCTb HaxXOQUTCH BblLLE KOHTPOMMPYEMOro YPOBHS.

Ecnn yposeHb Us BbIXOOUT 3a 3TU npeaesibl, peKOMeHayeTCs NOACTPOUTb YPOBEHb
curHana npu nomowm pesucrtopa Ha BYIl1-4 — COOTBETCTBEHHO YMEHbLLUUTL UIK YBENu-
YNTb curHan (M3MeHeHUs!, Kak NpaBuno, NPUXOANTCA NPOM3BOAMTL B HebGonbLUMX Npeae-
nax).

Ecnn He nponsBecTn ykasaHHyH Bbllle NOACTPONKY, TO NpW AaribHENLWNX onepaum-

ax Ha KK 6yaeT yctaHaBnuBaTbCA HaANUCh:

Kilajln/m|6|p|o|B|K | a K|l P |2

NMiojalc|T|p|Oo|Mn|T|b By | n !

b.12.6.4 Ecnun ypoBeHb curHana HaxoauTcsl B yka3aHHbIX B NPeAblayLwem nyHK-

Te npeagenax, HaxXMmUTe KHOIMKY ENT, gonmxeH YCTaHOBUTbCA BUA MHOMKATOpPA:

Kilaln/m|6|p|lo|B|K | a K|l P |2
Y plo|/B|e |H|b|- || |? uli-12/3|8
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3gecb: K1 — Homep kaHana (gns npumepa gaH kaHanl);
P2 — pexxum kannbposku (B 4aHHOM criyyae 2);
U — 238 — TekyLliee 3HavyeHne ypOBHS curHana (ans npumepa 238);
| (unn 1) — ykasaTenb C BONPOCOM: rge B [daHHbIA MOMEHT HaxoauTcs
YPOBEHb XUOKOCTU — HUXe (| ) unn Bblwe (1 ) KOHTPONUPYEeMoro?
YcTaHoBUTE KHOMKaMU T Unu | ykasaTeflb YPOBHS B COOTBETCTBUU C TEM, rAe Ha-
XOOUTCS B AAHHbLIN MOMEHT KOHTpONMpyemMas XnakocTb:
€CINN HMXE KOHTPOSIMPYEMOrO YPOBHS, YCTAHOBUTE 3HAYOK |;
€CINU BbILLE KOHTPOSIMPYEMOrO YPOBHS, YCTAHOBUTE 3HAYOK 1.
OTOT yKasaTenb A0/MKeH ObITb YCTAHOBMEH onepaTopom 6e30wmnboyHo!
6.12.6.5 [MpoBepbTe 3HAYEHUNA M YCTABKM Ha MHOUKATOpPeE, NOCne Yero HaxXmMuTe
KHomnKy ENT.
Ecnn ypoBeHb cuUrHanoB rnpu YCTaHOBIIEHHOM YPOBHE KOHTPONMPYEMOW XUAKOCTU
yOOBMEeTBOPSAOT YCNOBUAM, NpuBeAeHHbIM Bbiwe B n. 5.12.6.3, To B1g nHgukaTtopa nocne

HaxaTtusa kHonkn ENT 6yger:

Kilaln/m|b6|p|o|B|K | a K|l P |2

3/la/n|{njclalTt|b |? Ulec |- |11 |2

3gecb: Uc—112 — BblUMCNEHHOE NPOLLECCOPOM 3HAYEHME YPOBHS cpabaTbiBa-
HUS cUrHanua3aTopa B 4aHHOM KaHane (ans npyumepa gaHo
3HayeHue 112);
Haxmute kHonky ENT, npousongeT 3anucb 3HadeHus Uc B NamsaTb npoueccopa u
BbIxoa nHankatopa B NyHKT KAJIMBPOBKA ocHoBHOro meHto - kanunbposka B PEXKVMME 2

3aBepLiaeTcs.

6.12.7 KanunbpoBka curHanusatopa B PEXXUME 3

6.12.7.1 MoarotoBbTe 1 HacTtponte BYI1-4 kanubpyemoro kaHana n yctaHoBM-
Te€ KOHTPOSIMPYEMYIO XUOKOCTb Ha 3a4aHHOM YypOBHE B COOTBETCTBUM C peKOMeHAaunsamMm
n. 9.11 pasgena 9 gaHHOro pykoBOACTBaA.

b.12.7.2 BeinonHuTe onepauun, ykasaHHble B n. 5.12.5.2 un b.12.5.3 gaHHoro

npunoxeHus ( yCTaHOBMB NpU 3TOM BMECTO pexnma 1 pexum 3 ).
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6.12.7.3 Mpun nHaukaummn CUMHAIT ONMPEOEJIEH npounTtante n oueHute Te-
Kywmn ypoBeHb curHana Us npw kanubposke B PEXKUME 3 : 3HayeHne Us JOIMKHO Ha-
xoamTca B npegenax ot 151 go 249.

Ecnn yposeHb Us BbIXOOUT 3a 3TU npeaesibl, peKoMeHayeTCcs NOACTPOUTb YPOBEHb
curHana npu nomowm pesucrtopa Ha BY[l1-4 — COOTBETCTBEHHO YMEHbLLUUTL UIK YBENu-
YNTb curHan (M3MEeHeHUs!, Kak NpaBuno, NPUXOANTCA NPOM3BOAMTL B HeBONbLUMX Npeae-
nax).

Ecnn He nponsBecTun ykasaHHyH Bbllle NOACTPONKY, TO NpW AarbHENLWNX onepaum-

ax Ha KK 6yneT yctaHaBnNuBaTbCA HaANUCh:

Kla/nlm|6|p|o|B|K|a K| 1 P 3

NMiojlalc|T|p|Oo|Mn|T|b By | n !

B.12.7.4 Ecnun ypoBeHb curHana HaxoauTcsl B ykadaHHbIX B NPeAblayLwem nyHK-

Te npeagenax, HaxXMmUTe KHOIMKY ENT, gonmxeH YCTaHOBUTbCA BUO UHOMKATOpPA:

Kla/nlm|6|p|o|B|K|a K| 1 P 3
Y iplo|B|e | H|b |- |I| |? ul- 121319

3gecb: K1 — Homep kaHana (4ns npumepa gaH kaHanl);
P3 — pexxum kannbposku (B 4aHHOM criyyae 3);
U - 239 — TekyLlee 3HavyeHne ypOBHS curHana (ans npumepa 239);
| — ykasaTernb C BOMPOCOM: yCTaHOBMNEHa N B [JaHHbIA MOMEHT Xua-
KOCTb TOYHO Ha KOHTPONMPYEMOM YpPOBHE?
6.12.7.5 Haxmunte kHonky ENT - ecnun ypoBeHb CUrHanoB npwv yCTaHOBNEHHOM
YPOBHE KOHTPONUPYEMOW XWOKOCTU YAOBMETBOPSAIOT YCNOBUAM, NPUBEAEHHbLIM BbILLE B M.

6.12.7.3, TO BMA nHAMKaTopa nocrne HaxaTtus kHonkn ENT fyger:

Kla/nlm|6|p|o|B|K ] |a K| 1 P 3

alnnjclal|t|b|? Ujc |- 121319

3gecb: Uc — 239 — BblUMCNEHHOE NPOLLECCOPOM 3HAYeHME YpOBHS cpabaTtbiBa-
HUS cUrHanua3aTopa B AaHHOM KaHarne (ans npumepa gaHo
3HayeHue 239);
Haxmute kHonky ENT, npousongeT 3anucb 3HadeHus Uc B NamsaTb npoueccopa u
BbIxoa nHankatopa B nyHKT KAJIMBPOBKA ocHOBHOro meHto - kanubposka B PEXXMME 3

3aBepLiaeTcs.
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NPUNOXEHWE B
(OBA3ATEJIBHOE)

MPOTOKONT OBMEHA MH®OPMALIMENA CUTHANM3ATOPA ACY-4
MO WHTEP®ENCY RS 485
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OMMUCAHUE [MPOTOKOJIA

«MODBUS»

[na obmeHa nHdpopmaumen yctponctea ACY-4 ¢ nporpammHbiM obecneveHmem

BepXHero ypoBHs no npoTtokosnly «MODBUS» ncnonedyetcsa nopt RS232 / RS485. dop-

MaT KoMaHpg cooTBeTcTBYeT onncaHmto MODICON MODBUS, gna yctponctea ACY-4 noa-

OepPXXNUBaAETCA TOJIbKO PEXUM RTU-mode, LIJMpOKOBeLLI,aTeJ'IbeIﬁ pexnm He nogaepxmBa-

eTcs.

B.1 Hactpounka napametpoB COM-nopra:

ckopocTb obmeHa 9600 6op

napameTpbl nopTta 8N2 (8 6UT AaHHbIX, YETHOCTb BbIKMOYEHA, ABa CcTon 6uTa)

MUHUMallbHOE BpeMA MeXAy NakeTtamu - 4mc

MaKCUMalibHOE BpeMA Mexay bantamm BHYTPU NakeTa - 4 mc

MaKkcMMarnbHOe BpeMsi OTBeTa Ha 3anpoc He 6onee - 500 mc

B.2 OnucaHue peructpoB

B.2.1 Peructpbl YteHua napameTpoB obbekTa ( Input Registers). Homepa pe-

MMCTpOB, UX agpeca n Ha3Ha4yeHune, a Takxke (bOpMaTbI XpaHeHnA AaHHbIX, JOCTAaTO4YHbIX

ANs nonb3oBaTtens, NpuseaeHsl B Tabnuue B.1.

YTteHune pernctpos npoussoautcs komaHgon 04 (Read Input Register).

3anucb B aTn perncTpbl HEBO3MOXHa.

MakcrmanbHoe YMCro perMcTpoB B 0gHOM 3anpoce 36 !

an NonbITKE YTEHUA UIU 3aNnUCKU B pe3epPBHbIE UITN HE UCNOJ1Ib3yeMble PETNCTPbI B

OoTBEeTE Ha 3anpocC BO3BpaLlaeTCA HyneBoe 3Ha4YeHNe.
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Tabnuua B.1
Homep Anpec HasHa4deHue MpumevaHue
peructpa | perucrpa
30001 0 CeTeBon agpec
KoHdourypaums no kaHanam
Kanan 1
30002 1 AnuTtenbHOCTb Nay3bl 40 CTPO6U-
pyoLLEro umnynbca
30003 2 HavyanbHbI agpec xpaHeHus OT-
cYeToB
30004 3 Yuncno 6ant gnsa ycpegHeHns
30005 4 Min 1 cpegHWUn ypOBEHb cUrHana
AJ151 CpaBHEHNSA
30006 5 Paamax curHana gns rucrepesuca
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Mpogomxkenune Tabnuubl B.1

Homep |Agpec
perncTpa | perncTpa HasHa4deHue MpumevaHue
Kanan 2
30007 6 AnuTtenbHOCTb Nay3bl 40 CTPO6U-
pYHOLLIErOo UMMysibca
30008 7 HayanbHbI agpec xpaHeHus OT-
cYyeToB
30009 8 Yuncno 6ant gna ycpegHeHns
30010 9 Min 1 cpegHWn ypOBEHb cUrHana
OS5 cCpaBHEHUS
30011 10 Paamax curHana gns rucrepesuca
Kanan 3
30012 11 AnutenbHOCTb Nay3bl 40 CTPOOU-
pYOLLIEro UMMysibca
30013 12 HavanbHbI agpec xpaHeHus OT-
cyeToB
30014 13 Yuncno 6ant gnsa ycpegHeHns
30015 14 Min 1 cpegHWn ypOBEHb cUrHana
AJ151 CpaBHEHUSA
30016 15 Paamax curHana gns rucrepesuca
Kanan 4
30017 16 AnuTtenbHOCTb Nay3bl 40 CTPO6U-
pYOLLIEro UMMysibca
30018 17 HayanbHbI agpec xpaHeHus OT-
cyeToB
30019 18 Yuncno 6ant gna ycpegHeHns
30020 19 Min 1 cpegHWn ypOBEHb cUrHana
AJ151 CpaBHEHUSA
30021 20 Paamax curHana gns rucrepesuca
300022- | 21-24 |[Mapons MACTEP dopmaT xpaHeHus napons
30025
30026- 25-28 |Maponb MONHBLIN _ABBIIEEXX3UNKNMHOMNP
30029 CTYoXUHWI bbIb3KOA012
3456789
30030 29 o
30031 30 Mecsy
30032 31 [eHb
30033 32 Yac
30034 33 MwuHyTa
30035 34 CekyHaa

89




5[1.430.016 P3

Mpogomxkenune Tabnuubl B.1

Homep |Agpec
pervcTpa | pervcTpa HasHa4deHue MpumevaHue
30036 35 CocTtosHue kaHanos dopmaT XpaHeHUs1 COCTOSAHUSA
OWUTblI AMarHOCTUKN 7-6 6UT — kaHan 4
5-4 6uT — kaHan 3
3-2 6uT — KaHan 2
1-0 6uT — kaHan 1
00-BbikMo4eH 01-Bbiwe
10-Huxe 11-oTKas
30037 36 Homep TekyLlen 3anvcn xypHana
30038 37 Bpewms 3anncu B EEPROM mnu
KK
30039- 38,39 |Templ, Temp2 -nepemeHHble
30040
30041 40 Homep kaHana ---- CUMHXpOCTPOO
30042- 41-56 |Bbydep XKKA
30057
30058 57 KoHTponbHag cymma nHgopmaumm
30059 58 Ceetoamnogbl ------ pene
30060 59 CKOpOCTb HaXaTus KnasuLu
NHGO
30061- 60-63 |lMaposnb
30064
30065 64 Bpemsa knaBuatypbl  Kopg Kna-
BULLIN
30066 65 Ykasatenbl YkasaTtenb2
30067 66 Pernctp pernctp 6utos
30068 67 YkasaTenb CTPOKU cBeToauon
30069- 68-70 |BpemMeHHble nepemMeHHbIe
30071
30072 71 Homep nosuuun nHanKaTop
KOHTpOns
30073- | 74-108 |bydep ModBus  ykasaTtenb Ha
30109 JaHHble
30110 109 KoHTponbHas cymma
30111 110 KaHan pexum kanmbpoBku
30112 111 LLar kannbpoBkun BblLLIE/HWXe
30113 112 YPOBEHb Max
30114 113 YpOBEHb Min
30115 114 ypoBeHb mittel
30116 115 pesynbtart
30117- | 15872- |bydep 3awmTsl O3Y
316000 | 15999
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Mpogomxkenune Tabnuubl B.1

Homep |Agpec
perucTpa | pervcTpa HasHa4deHue MpumeyaHue
316001 16000 |Homep nocnegHen 3anucu
316002 | 16001 |Yucno 3anucen B XXypHane
316003- | 16002- |XypHan 2000 3anucein no 4 peru- | Popmat xpaHeHUs 3anucu
324002 | 24001 |cTpa XKypHana
og - oeHb — peruncTp
Mecay —4ac  — peructp
MwuHyTa - cekyHaa -- perucTp
3anucb — peructp
1-0 61T — HOMep KaHana:
00 —kaHan 1 01 —kaHan 2
10 —kaHan 3 11 —kaHan 4
7-6 6UT — cocTosHME KaHana:
00-BbIkntodeH 01l-Bbiwe
10-Hmxe 11-oTKas
KaHan 1
324003 24002 |Agpec max curHana
324004 24003 |CpefgHum curHan nocrie ycpeaHe-
HUS
324005 | 24004 |YxasaTenb Ha ronoBy ycpenHsie-
MbIX BENTMYNH
324006- | 24005- |Maccus ycpegHsieMbIX BENUYNH
324755 | 24754
KaHan 2
324756 24755 |Agpec max curHana
324757 24756 |CpefgHui curHan nocrie ycpeaHe-
HUS
324758 | 24757 |YxasaTenb Ha ronoBy ycpenHsie-
MbIX BENTUYNH
324759- | 24758- |Maccus ycpegHsieMbIX BENUYNH
325508 | 25507
Kanan 3
325509 25508 |Agpec max curHana
325510 25509 |CpegHui curHan nocrie ycpeaHe-
HUS
325511 | 25510 |YkasaTenb Ha ronoBy ycpenHsie-
MbIX BENTUYNH
325512- | 25511- |Maccus ycpegHsieMbiX BENUYNH
326261 | 26260
KaHan 4
326262 | 26261 |Agpec max curHana
326263 26262 |CpefgHui curHan nocrie ycpeaHe-
HUS
326264 | 26263 |YkasaTenb Ha ronoBy ycpeaHsie-
MbIX BENTMYNH
326265- | 26264- |Maccus ycpegHsieMbIX BENUYNH
327014 | 27013
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Mpogomxkenune Tabnuubl B.1

Homep |Agpec
peructpa | perucrpa

HasHauyeHue

MpumevaHue

327015- | 27014- |Peseps
328160 | 28159

328161- | 28160-
332256 | 32255

Bei6opkn AL (address home)
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