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HacToslliee pykoBOACTBO MO 3KCMyaTauuM pacrnpocTpaHseTcs Ha 60k
LLIMM BOP-6 TYKH.423716.002.

PykoBOoACTBO MO 3KCn/yaTauum npeaHasHayeHo AN u3ydeHus 6noka
LLIMM BOP-6 TYKH.423716.002 n coaepXuT TeXHUYEeCKUEe XapaKTepPUCTUKHU,
onucaHve paboTbl, KOHCTPYKUMM W Apyrve CBeaeHus, HeobxoauMble AN
NpaBW/IbHOW 3KCrslyaTaumm U obCnyXmBaHUS, a TakXe MOHTaxa W Hanaaku
610Kka Ha MecTe aKcnyaTauun.

OMNCAHUVE U PABOTA
1.1 HazHaueHue

bnok LWLWMM BOP-6 TYKH.423716.002 (manee no Tekcty — 6nok BOP-6)
npeaHasHayeH Ansa paboTbl B KayecTBe YCTPOWCTBA BbiBOAA AUCKPETHbIX
CUTHaN0B N CUFHANOB LWNPOTHO-UMMNYJIbCHOIO YNpaBleHus.

K ¢pyHKumam 6noka BOP-6 oTHOCATCA: npuveM AaHHbIX U3 Beayllero 6soka
BCE-5, BCE-4, BCE-1, BCP-14 wnm BMI-2 no BHYTPEeHHEN LWWKNUHE W
npeobpasoBaHue LMPpPOBOro Koaa B BbIXOAHbIE CUTHaNbI.

LlecTb kaHanos 6noka BOP-6 MoryT paboTaTb Kak B peXxume BbiBOAA
NOCTOSHHbIX CUIHAN0B, Tak U B peXuMe LWMPOTHO-UMMYJIbCHOMW MoAaynaunn. B
pexume LWLNM 6nok BOP-6 MoxeT dopMmumpoBaTb OAHOKpaTHblE WMMMYbChbI
NnporpaMMMpyeMon AOJNTESIbHOCTU WUAM  YaCTOTHbIM CUrFHan C 3ajaHHbIM
nepuoaom 1 ANUTENBHOCTLIO.

BbixogHble kaHanbl 61oka BOP-6 MMeT rafibBaHNYECKY0 pa3BsA3KY.

Bnok BOP-6 npegHasHayeH Ans MCNOAb30BaHMS BHE B3pbIBOOMNACHOM
30Hbl. CBA3b C anekTpoobopynoBaHMEM, pacrnosioXXeHHbIM BO B3PbIBOOMACHOM
30He, ocyuwecTBasgeTca no TpeboBaHUSAM Ha B3PbIBO3AWUTY KOHKPETHbIX
BMAOB, cornacHo KOMMNNEKTY roCcyAapCTBEHHbIX CTaHzapToB Ha
B3pbIBO3alLunLLEeHHOE 0bopyaoBaHme.

Bnok BOP-6 npeaHasHauveH An19 HenpepbiBHOM paboThl.

Bnok BOP-6  gaBnseTtcs COCTaBHOM 4yacTblo  TEXHONOrMYecKoro
KOHTposinepa Ha 6a3e 6nokos cepun PLC4 ¢ nocnepoBaTesnlbHOM CUHXPOHHOWM
lWnMHon BBOAa/BbiBoAa M3 coctaBa Kl YKH.421447.004-X-X-X. T[lonHoe
onuncaHne KI1 gaHHOro Tvna NpuBOAUTCA B PYKOBOACTBE MO 3KCMJlyaTauuu
NYKH.421457.002P2 Ha wW3MepuTeNnbHO-YNpaBisloLWy CUCTEMY Ha OCHOBe
NporpamMMHO-TexHuU4yeckoro komnnekca «Kackag-CAY» N'yYKH.421457.002.

1.2 TexHuUYecKue XxapaKTepucCTUKu
- Tvn aapa mukponpoueccopa: Industry standard 8052;

- b6bicTpoaencteune: 2 MIPS;



- TWUN BHYTPEHHEN WnHbI: SPI;

- MaKcuManbHas CKOpoCcTb obMeHa no wuHe SPI: 300 k6but/c;

- KOJINYECTBO BbIXOAHbIX U30JIMPOBaHHbIX KaHanos: 14;

- TuN BbIXOAHOro KaHana: OK;

- KOJIMYECTBO BbIXOAHbIX U30/IMPOBAaHHbIX KaHanos LLINM: 6;

- nporpamMmupyemas AnmTenbHoCcTb uMnynbcosB: 10...2550 mc;

- MnporpaMmMupyemMblin nepunog 4actotHoro curHana: 20..5100 mc;
- Auanas3oH KOMMyTupyeMoro HanpshxeHus: 5..30 B;

- MaKCWUManbHbIN BbIXoAHOW TOK: 500 MA;

- 3NeKTpuyeckas rnpovyHocTb nsonauun: 500 B;

- HanpshkeHue nutaHua: 22...26 B;

- Tok notpebneHus, He 6onee: 70 MA;

- rabaputHble pa3Mepsbl: 99x114x22,5 mmMm;

- Macca, He 6onee: 115r;

- AmanasoH pabounx Temnepatyp: oT MmHyc 40 go nntoc 50 °C;

- cnocob moHTaxa: DIN-penka.

1.3 YcrTpoicTBo n pabora

BHewHnn Buma 6noka BOP-6 n pacnonoxeHue pa3bEMOB Ha Koprnyce
NOKa3aHO Ha pucyHke 1. Pa3bémbl X1...X4 npegHasHayeHbl ANnd noakayeHus
nonesbiX uUenen, 10-KOHTaKTHbIM pa3béEM Ha 60OKOBOM MOBepXHOCTM 6n0Ka
BOP-6 cnyxuT gns noasoda nutaHmsa u obecnedveHus cBA3n mexay 6rokamum
NO BHYTPEHHEN LUMHE.
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PucyHok 1 BHewHnn Bug 6noka BOP-6 n pacnonoxeHue pa3bEMoB



CBeToaAMoAbl,  PAcCMoIOXEHHbIE HA  /IMLUEBOM  CTOpOHE  Koprhyca
npeaHasHavyeHbl 471 MHAMKAUUKM COCTOsAHMS 6/10ka BOP-6:

- cBetoanon <«ABAPUA» curHanusmpyer O HEBEPHOM MNOAKIHOYEHUN
BbIXOA40B. [OpUT KpacCHbIM LBETOM MNpU KOPOTKOM 3aMblKaHUM BbiXoAa Ha
«3eMJII0»;

- ceetoanoa '"MUTAHUE" curHanmsmpyer o Hannuuum nutaHusa. [lpwu
HaM4MM BHELWHero nuUTaHus W  UCNPABHOCTU BHYTPEHHUX UCTOYHMKOB
NUTAHUS FOPUT KPACHbIM LIBETOM;

- ceetoanoan "OBMEH" curHanmampyet o6 obMeHe AaHHbIMKM C BeayWUM
6nokoM. Mwuraetr XEnNTbIM ULBETOM nMpM KaxaoM o6bMeHe AdaHHbIMM MO
BHYTPEHHEN WMHeE.

MNepembivkun J0...]J3 Ha nnaTte 6noka BOP-6 npeaHa3sHauveHbl A1 3a4aHus
aagpeca 6noka Ha BHyTpeHHen wwuHe. Agapec 6noka (ot 1 po 15)
yCTaHaBnmBaeTCca B [ABOMYHOM Koze. EcnuM nepemblyka yCTaHOBNEHa, TO
COOTBETCTBYWOLWMA pa3pss Koda paBeH <«0», oOTcyTCcTByeT -  <«1»,
PacnonoxeHue nepemblivek Ha naate 6/10Kka NOKa3aHO Ha pUCYHKe 2.

PucyHok 2 PacnonoxeHue nepemMblyek Ha niaTte 6noka BOP-6
1.4 PeruncrpoBas kapTa

Bnok BOP-6 3aHMMaeT B obnactu gaHHbIX Beayuwero 6noka 8 perncrpos
BbiBOAA. Kaxabin pernctp 6noka nmeet pasmep asa 6anta (16 6MT AaHHbIX).

CooTBeTCTBME BbIXOAHbIX KaHaN0B MU perncTtposB BbiBoAa 610Ka npuBeaeHo
B Tabnuue 1. Hymepauusa 6muTtoB B Tabnuue HaunHaeTcs c 1.



Tabnuua 1 CooTBETCTBME BbIXOAHbIX KaHaNoB perncrpaM BbiBoAa

Kanan Peruncrp burt OnucaHue
Pernctp ynpasneHums pexummamm
CHC 2 - LIVM.
PWM1 3 - KaHan napameTtpos LLWM.
PWM2 4 - KaHan napamMeTtpos LLWM.
PWM3 5 - KaHan napameTtpos LLWM.
PWM4 6 KaHan napamMeTtpos LLWM.
PWM5 7 - KaHan napameTtpos LLWM.
PWM6 8 - KaHan napameTtpos LLWM.
DOUT1 1 1 BbixogHon kaHan LUUM.
DOUT?2 1 2 BbixogHon kaHan LM,
DOUT3 1 3 BbixogHon kaHan LUUM.
DOUT4 1 4 BboixogHon kaHan LM,
DOUTS5 1 5 BbixogHon kaHan LUUM.
DOUT6 1 6 BboixogHon kaHan LM,
DOUT7 1 7 BbIXOAHOW ANCKPETHbINM KaHan.
DOUTS8 1 8 BbIXOAHOW ANCKPETHbIWM KaHan.
DOUT9 1 9 BbIXOAHOW ANCKPETHbINM KaHan.
DOUT10 1 10 BbIXOAHOW ANCKPETHbIWM KaHan.
DOUT11 1 11 BbIXOAHOW ANCKPETHbINM KaHan.
DOUT12 1 12 BbIXO4HOMN ANCKPETHbIWM KaHan.
DOUT13 1 13 BbIXOAHOW ANCKPETHbINM KaHan.
DOUT14 1 14 BbIXO4HOW ANCKPETHbIW KaHan.

Pernctp CHC npegHa3HayeH ang ynpasieHus pexmmamu paboTbl KaHanos
LLIMM DOUT1...DOUT6. Ona ynpasBrieHus Kaxaoro U3 wectu kaHasnos LWWM B
pernctpe CHC wucnonb3syetca no asa 6buta. Ynpasnswowme 6UTbl yrnakoBaHbl
Apyr 3a JApyroMm: nepBble gBa 6uta B peructpe npeaHasHaudeHbl A4
ynpasneHusa kaHanom DOUT1, TpeTun mn yersepTbi 6UTbI — ANa ynpasieHns
kaHanom DOUT2 u Tak ganee.

3HauveHune 00 (cTapwwuin, mnagawun) ynpasnswowmx éutos B perncrtpe CHC
nepekaw4yaeTr kaHan WM B pexuM BbiBOAA MNOCTOSAHHOMO curHana. B aToMm
pexuMme 3HadyeHune B perncrpe napametpos PWM urHopupyetcs, yCTaHOBKa
cooTBeTCTBYHOWEro 6uTa B perucrtpe BbiXxogHoro kaHana DOUT npuBoAMT K Ha
BbIXO4e KaHana.

3HauveHune 01 ynpasnstowmx 6utos B perncrpe CHC nepekntovaeT KaHanm
LLINM B pexxuM popMMpOBaHUSA OAHOKPATHOrO MMNynbca. B aToM pexume 6UTbI
1..8 B peructpe napametpoe PWM 3apaloT A/UTENIBHOCTb aKTUBHOIO
COCTOSIHMSA cooTBeTCTBYHOWero Bbixoga ot 10 Mc o 2550 MC ¢ ANCKPETHOCTbIO
wara 10 mc, 6utbl 9...15 urHopupytotcsa, 6ut 16 nUcnonblyeTca Kak KoMaHAa
3anmMcun HOBOIMoO 3HayeHusd (4115 3anucu HOBOro 3HaYeHUa B KaHan Heobxoammo
WHBEPTMPOBATb 3HaAYeHne 3Toro 6mTa).



3HauveHune 10 ynpasnstowmx 6utoB B perncrtpe CHC nepekntovaeT KaHan
WM B pexuMm ¢QopMMpOBaHUA CUrHana C 3a4aHHbIM  NepuoaoM U
ONNTENbHOCTbIO. B 3TOM pexunme 6utbl 1..8 B peructpe napamerpos PWM
3a4al0T OJIUTENIbHOCTb aKTUBHOIO COCTOSIHMSA COOTBETCTBYHOLWEro BbiIXoda C
OVCKPETHOCTbO wWwara wu3MeHeHumss 10 Mmc, 6utbl 9..15 3apatoT nepuoa
konebaHmm ot 20 Mc go 5100 Mc c auckpeTHocTbto wara 20 mc, 6ut 16
NrHOPUPYETCH.

YctaHoBka 6uta B permctpe BbIXOAHbIX KaHanos DOUT7..DOUT14
NPUBOANT K YCTAaHOBKE K YCTAHOBKE JIOrMYECKON eAMHULbI Ha BbIXOAe KaHasna
C COOTBETCTBYOLLMM HOMEPOM.

1.5 MapkupoBka

Haknenka C WHAOEKCOM wu3aenusd, AaTOW W3roToBAEHUS WU CEepPUNHBbIM
HOMepOM pacnosioXeHa Ha NevyaTHOM nnaTte BHYTpU Koprnyca 6noka BOP-6.

nMcnoJZib30BAHMUE NO HASHAYEHUIO
2.1 3SkcnnyatauuMoOHHbIE OrpaHU4YeHus

Bce paboTbl NO  MOHTaXy, MyCKO-Hasagke U  TeXHUYECKoMy
obcnyxuBaHuo 6roka BOP-6 [0/KHbI OCYLLECTBASATHCA MOAFOTOB/IEHHbBIM
NEPCOHANIOM 3KCNYaTUPYOLWMX OpraHusaumin wunam cneunmannuanpoBaHHbIMU
noapasaeneHnaMm npeanpusaTUsS-n3roToBuTens.

K pabote ¢ ©6Gnokom BOP-6 ponyckakwTca nuua, UMewowme
KBaMMPUKaALUMOHHYO rpynny o 3anektpobesonacHoctn He Huxe III,
npoweawne obyyeHme M aTTeCToBaHHble Ha MpeaMeT 3HaHWKU AENCTBYHOWMX
focynapCTBEHHbIX M BEAOMCTBEHHbIX AOKYMEHTOB Mo 6e30MacHOCTM U OXpaHe
Tpyaa, npowelwune MeCTHbIM MHCTPYKTaX no 6e30nacHOCTM Tpyaa, a Takxke
N3yUYmBLLUNE CNeaYyIoLY0 JOKYMEHTAUMIO:

- bnok WM BOP-6. PykoBOACTBO no 3KCnayaTaymm
NYKH.423716.002P3;

- MN3MepuTenbHo-ynpasnsawwass CcUcteMa Ha OCHOBE MNporpaMMHO-
TexHunyeckoro komnnekca <«Kackaa-CAY». PykoBoACTBO MO 3KchayaTauuu
NYKH.421457.002P>.

2.2 MoarotoBKa u3gesiva K UCNOJZib30BaHUIO

MNepen ncnonb3oBaHneM 6n1oka BOP-6 HeobxoaAnMMO yCTaHOBUTL €ro agpec
Ha BHYTPEHHEN WKWHe C NOMOLLbI NepeMbiYeK B COOTBETCTBUM C MYHKTOM 1.3
HacToswero P2. N 3TOro HyXHO, Ha)xaB Ha GOKOBble 3allenku, BbITalUTb
nnaty 610Ka ¢ nepefHen NaHesnbo U3 Koprnyca (CM. pUCyHOK 3).



PucyHok 3 N3BnedeHune nnatol 6510ka BOP-6 n3 kopnyca

Mocne MoHTaxa 6noka BOP-6 Ha DIN-penky Heob6xooMMO MNOAKIHOYUUTL
kabenn noneBbIX Lenewn.

Ha pucyHke 4 npuBenéH npuMmep NOAKIOYEHUSA AUCKPETHbLIX BbIXOAOB K
Harpyske, Takon Kak obMoTka pene v ap.
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PucyHok 4 CxeMa noak/itoueHus BbIXo40B

Ons noaknioyeHnsa kabenen K pasbémam X1..X4 MCNonb3yoTCs PO3eTKU C
BMHTOBbIMM  KkfiemMMamm  Tmna  MSTBT  2,5/4-ST  (Phoenix  Contact,
ApT.N21779851). Po3eTkn B KOMMNeKT noctaBku 6soka BOP-6 He BXOoAAaT u
Nnpy He06X0AMMOCTUN 3aKa3blBaOTCH OTAENbHO.



TEXHUYECKOE OBCJ1TY>)QKUBAHME

Bnok BOP-6 He TpebyeT cMcTteMaTU4YeCKOro yxona, KpoMe yaaneHus nbiam
N 3arpsi3HeHUM.

TPAHCNMOPTUPOBAHUE U XPAHEHME

TpaHcnopTmpoBaHme 6noka BOP-6 B ynakoBke ocywlecTBasercsa NobbiM
BMAOM 3aKpbITOro TpaHcnopTa 6e3 orpaHn4yeHUs pacCTosiHUS, CKOPOCTU U
BblCOTbl. BO BpemMs norpy3o-pasrpy3oyHbiX paboT u TpaHCNOpPTUPOBaHUSA
n3genve He L[O/MDKHO noaBepraTtbCad  pe3kKMM  ydapaMm U BO34EUNCTBUIO
aTMOC(dEepPHbIX 0CaAKOB.

Obwmne TpeboBaHma K TpaHcnopTupoBaHuto 6noka BOP-6 [0/XKHbI
cootBeTcTBOBaTh OCT 12997-84.
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