3AKPBITOE AKHMOHEPHOE OBIIIECTBO
«Hapa»

OKII 42 1313

YCTPOUCTBO OTCUETHOE «31IT 1-5»

PYKOBOACTBO I10 OKCIUIYATALIN

I'AXP 031.00.00.000 PS5

Bcero auctos 5

2005



I'AZKP 031.00.00.000 PO C.2

Hacrosiiiee pykKoBOACTBO IO 3KCIUlyaTallMM NPEAHA3HAYECHO MJI1 WM3Y4YEHMs IpUHLUIA
JNEHCTBUSL M KOHCTPYKIMM OTCYETHBIX YCTPOMCTB (Jlajee MO TEKCTY YCTPOICTB), MpaBUil
9KCIUTyaTallul, a TakKe A PYKOBOJCTBA NPHU BBHINOJHEHUM NPO(UIAKTUYECKHMX U PEMOHTHBIX
paboT B mpoliecce KCILTyaTallii yCTPONCTB.

HanéXHOCTh W OJrOBEYHOCTH PabOThl 3KCILTyaTUPYEMOTO YCTPOWCTBA 3aBUCUT OT
coONIoACHNUs TPaBUJI MOHTa)Ka, SKCIUIyaTallud M TEXHUYECKOro OO0CIY)KMBAHUS, U3JI0KEHHBIX B
HACTOAILEM PYKOBOJCTBE 10 IKCILITyaTal1u.

YcTaHOBKa, MOHTaX, TEXHUYECKOE OOCIYKMBAHHME YCTPOMCTB JOJIKHBI OCYIIECTBISATHCS
JMLIaMH, UMEIOIIMMH CIIELUAIbHYIO TOATOTOBKY ISl BBIITOJHEHHS JAHHOTO BUJa paboT.

CBou 3amMevaHus U NpeAJIOKEHUs IPOCUM HalpaBUTh B Hal aapec: 3A0 «Hapay, 142207,
MockogBckas 06u1., r. Cepnyxos, yi. [Tonesas, 1.

1 OMMCAHUE M PABOTA OTCUETHBIX YCTPOWCTB

1.1 Ha3znauenue ycmpoiicmea. YctpoictBo orcuétHoe «IOUT 1-5» mpenHasHaueHo s
oroOpakeHHst WHGOpPMAIIMKA O PA30BOM BBIA4Y€ TOIUIMBA TOIUIMBOPA3IATOYHON KOJOHKOW C
pacxoaom a0 120 n/muH.

YcerporictBo orcuetHoe «OUT 1-5» mpenmnasnadeHo mns pabotel B cocraBe TPK ¢
TUCKpeTHOCThIO oTcyeta 0,01 m/ummynbc.

Konctpykuust ycTpoHCTB BBITIOJIHEHA B 000J10uke co cteneHbto 3amuthl [P 10 mo TOCT
14254-96, Bun knmumaruueckoro ucnoiaHenue Y kareropuu 2 no 'OCT 15150-69.

YCTpOHCTBO MOXET NPUMEHATHCS BO B3pbIBOOMACHBIX 30Hax B-la, B -16 u B -Ir
cooTtBeTcTBUM ¢ «IIpaBunamu ycrpoicTBa anekTpoyctaHoBok» (I'masa 7.3).

1.2 Cocmasé u naznauenue rnemenmos omcuémuozo ycmpoiicmea. B cocrap yctpoiicrsa
BXOJIAT:

- OJOK ympaBieHHs, COCTOSAIIMNA U3 TUIATHl YIIPAaBICHHUS,
- OJOK MHJIWKALIUU, COCTOSIIINN U3 TUIaThl MHIUKALIUH.

CxeMbl IEKTPUYECKUX COEIMHEHNH NpUBEEHBI Ha puc. 1, 2, 3.

1.2.1 IInama ynpaenenus.

[Inara ynpaBieHus NHpeAHa3HAadeHa A NMpHEMa BXOAHBIX CHUTHAJIOB, MX OOpabOTKH U
Nepeavn BBIXOJHBIX CUTHAJIOB Ha JIBE IUIAThl MHAWKALWH, HA MyJIbT IUCTAHIUOHHOTO YIPABICHUS
Y Ha CUJIOBBIE UCTIOJIHUTEIbHBIE AIEMEHThI (MAarHUTHBIHN ITyCKaTeb, OTCEUHOM KJlamaH).

B cocraB nmaTel yrpaBiaeHus: BXOIAT:

- CX€Ma IUTAHMS OTCYETHOTO YCTPOMCTBA;

- IEHTPaJIbHBIN MPOLECCOP;

- cxema (opMHUpoBaHUs cOpoca Ipoleccopa U pa3pelieHus BEIBOJa CUTHAJIOB C IIpolieccopa
IIPY BKJIFOUEHUHU [TUTAHNUS,

- cxema (OpMHUPOBAHHUS CUTHAJIA BKIIOUEHUSI MUKPOIIOTPEOICHHS MTPOIeccopa;

- CXeMa YIpaBJIEHUS! MHAUKATOPOM, 3JIEKTPOJBUTATEIEM HAacoca KOJOHKH U (hOPMUPOBAHUS
CYETHOTO UMITyJIbCa JUIsl IUCTAHIIMOHHOTO IMyJIbTa YIIPABICHUS;

- CXEMbl TallbBAaHWYECKOM pa3BS3KM BXOIHBIX curHanoB mycka kojoHku (IIK) um nByx
CUTHAJIOB ¢ JaT4yuKa pacxozna Tomnusa AP1, JIP2;

- CX€Ma TaJIbBAaHUYECKON pa3BsA3KM BBIXOJHOTO CHTHaja CUETAa KOJIMYECTBA TOILIMBA IS
IyJIbTa IUCTAHIIMOHHOTO YIIPaBJICHHUS;

- CXeMa CWJIOBOI'O KJIF04a MEPEMEHHOI0 TOKA JUIsl BKIIFOUEHHSI MATHUTHOTO ITyCKaTeNs
JIEKTPOJIBUraTelIs HAcoCa.

1.2.2 IInama KK unouxayuu II]T 1-5. B cocTaB miaTbl MHAUKAIIUN BXOJIAT:

- UHJIMKATOp, IIOKa3bIBAIOIINNA, KOJIMYECTBO OTITYCKAEMBIX JIUTPOB;

- IpaiiBep, YNPaBIAIOMIMMI KUIKOKPUCTAIIINIECKUM HHINKATOPOM;

- CBETOAMOHAs MaTpulia IpeAHAa3HAYE€HHAs U1 [T0ICBETKH NHIUKATOPa;



I'AZKP 031.00.00.000 PO C.3

1.2.3 IInama C/] unouxayuu 1T 1-5.

[Inara wHAMKAIMU TpeAHa3HAadeHa [UId BHU3YaJbHOTO HAONIONEHHS KOJMYECTBa
OTIYIICHHbIX  JIMTPOB  TOIUIMBAa.  MOTyT  NpPUMEHSAThCS  IUIAThl ~ WHOUKAUMU  C
wuakokpucrammndeckumu (JKK) niu ceerognoausivmu (Cl) naankaTopamu.

B cocraB miatel BXOIAT:

- O/IHa CTPOKAa CEMUCETMEHTHBIX UH/IMKATOPOB KPACHOI'O CBEUEHUS JUIsl OTOOpaKEHUS 103bI
OTIIYIIIEHHOTO MPOAYKTa;

- cxeMa ynpaBieHus Ha 0aze MukpokoHTposuiepa AT89C2051, kotopas oOecrieuuBaer
peXUM TMHAMUYECKON MHAMKALIUH;

- HOHUCTOp, KOTOpBIM o0OecreunBaeT HMHIUKAIMIO B aBapUMHOM peXUME B Cilydae
poNajaHus MUTaHUS.

1.3 Paboma omcuémnozo ycmpoiicmea. IIpyu nepBoHa4aJbHOM BKJIIOYEHUU NHMTaHUS
OTCUETHOI'O YCTpOICTBa, JMOO MNpH mepepbiBax B pabore Oonee 72 yacoB Ha HMHAMKATOPE
BBICBEUMBAETCS Bepcus nmporpammel, Hanpumep: 4170 nam 4179 nnsa KK unaukanuu ¢ npaiiBepom
SIWG, 4177 nna CJ| uanukanuu. [Ipu nmepeppiBax B paboTe MEHEe CyTOK Ha TaOJI0 BBIBOAHUTCS
MOCJIEHSS OTIYIIEHHAs 1032 TOILIUBA.

Jlist mycka KoinoHKu HeoOxoaumo noaath curHai «[1K» nyneBsim ypoBueMm (-12B). [Tocne
nonaun cur"ana «I[IK», B TedyeHme nByX CEKyHJ IPOUCXOOUT TECT MHIAUKATOPOB: raCHYT BCE
paspsabpl MHAMKATOPOB, 3aTEM BO BCEX pa3psaax BBICBEUMBAETCS «8», 3aTE€M 3aroparoTcsl HYJIH.
Y CTpoICTBO BBICTABIISIET HEUTpabo curHasl MII, To ecTe KOMMYTHpYET CUTHAJI IEPBOTO MIPOBOJA
(N) na tperuit nmposog (MII) xabens Nel u xnaer nmoctyminenust curHanoB cuera J[P1 u JIP2 ot
natuvka pacxojga tormumBa. Ilo mpuxomy curnanoB JIP1 m JIP2 ycTpoilcTBO M3 BHEIIHETO
MOJIO’KUTENBHOIO HampskeHus: BbIx (opMHpYeT MOJOKUTENbHBIE WMITYJIbCHl CUTHAJIOB CUETa
UBbIx s koHTposutepa ynpasieHus TPK, To ecTb KpaTKOBpEMEHHO KOMMYTHUPYET HaNpsKEHHUE
ceapMoro npoBoja (Brix) Ha mectoit nmpoBoa (UBkix) kabemnst No2. MHade, eciiy UMITYJIbCHI cUeTa
(bopMHpYIOTCS U3 BHELUIHETO OTPULIATEIBHOTO HANPSDKEHUS, TO YCTPOMCTBO MO MPUXOIY CUI'HAJIOB
JAP1 u JIP2 u3 otpunarenbHoro HampspbkeHust UBBIX (popMHpYET OTpHULIATENbHBIE HWMITYJIbCHI
CUTHAJIOB cyeTa BBIX Ui KOHTpoOJulepa yHpaBieHUs, TO €CTb KPaTKOBPEMEHHO KOMMYTHPYET
HanpspkeHue mecroro nposoaa (UBbix) Ha ceapmoit mpoBon (Beix) xabenst Ne2. KoHkpeTHbIi
peXUM  pabOThl OTCYETHOTO YCTPOMCTBAa BBIOMpPAETCSl B 3aBUCHUMOCTH OT XapaKTEPUCTHK
umeromerocst 'y mnotrpeourens kontposviepa ympasieHuss TPK. Ilocne custus curnama «I1K»
ycTpoicTBO cHUMaeT curHail MII u B Tedenue 1 ceKyHIbl YCTPOUCTBO OCTAETCS «OTKPBITBIMY IJIsI
cuéra no BxozxaMm JIP1 u JIP2 nns onpenenenus nepenusa.

C 060Kka MUTaHWS OTCYETHOTO YCTPOMCTBA HA MEPBBIM M BTOPOM mpoBoa kabens Ne2 mocrtymaer
Hanpsbkenue +12B n —12B cooTBeTcTBEeHHO, KOTOPOE OOBIYHO UCTIONB3YETCs sl MIUTAHUS TaTYMKa
pacxoza TOILIUBA.

[Ipu mepBOM BKIIIOYEHHH HEOOXOAMMO JIEepKaTh YCTPOMCTBO IO HANpsHDKEHUEM HE MEHee
30 MuHYT ana 3apsakud  woHucTopoB. CoxpaHeHue UWHGOpPMAIMM B TAMATH yCTPOWCTBA
o0ecrieynBaeTcsl MPU HENPEPHIBHOW TOJaue HANpPSHKEHWS MUTAHUS HAa YCTPOHCTBO B TE€UYEHUE HE
MeHee 24 JacosB.

1.4 Mapkupoexa. Ha xopmyce Onoka ympaBieHHs YCTaHOBJIEHA Ta0JIM4Ka, Ha KOTOPOH
HAHECCHBI:

- TOBApHbIN 3HAK MIPEANIPUATHS;

- YCTIOBHOE 0003HAYEHUE YCTPOIMCTBA MO TEXHUUYECKUM YCIOBUSIM TV 4213-019-33026753-00;

- HalpsDKEHHUE U 4acTOTa MUTAIOLIEH ceTu;

- MOPSIAKOBBIM HOMEP 10 CUCTEME HyMEpaluu MPEAIPUATUS U3TOTOBUTEIIS;

- JlaTa U3rOTOBJICHUS.

Ha tabnuuke HaHeceHbl Haamucu: «OTKphIBaTh, OTKIIOYHUB OT CETH», «YCTPOMCTBO
orcuetHoe OIIT 1-5» «IP10x».

Ha xopmyce O6moka WHAMKAIIMM HAXOMWUTCS TaOMUYKa, HA KOTOPOH HAHECEHO YCIOBHOE
0003HaUeHHE 1Mo TeXHUUEeCKUM ycioBusaMm TY 4213-019-33026753-00.
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Cxema mmomMOupoBaHus, rabapUTHBIE U IPUCOCTUHUTEIBHBIC pa3MePhl YKa3aHbl Ha pHC.4.

1.5 ¥Ynakoeka. YcTpoHCTBO NOKHO OBbITH 3aKoHCepBHpoBaHO B cooTBeTcTBUM ¢ ['OCT
9.014 nns rpynn wuspenuit III-1, BapuanT BpemeHHoH 3ammtbl B3-15, Bapuant BHyTpeHHEH
ynakoBku BY-5, ynmakoBouHoe cpenctBo YM-1. PO u BcTaBka IuaBKasi JOJKHBI ObITh YJIOKEHBI B
nakeT u3 wieHku nonudTiwieHoBor 'OCT 10354 u maker 3aBapeH.

YcrpoiictBo u maker ¢ PO u BcTaBKOM IIaBKOM MOMKHBI OBITH YJIOXKEHBI B SIIUK,
BbITIOJIHEHHBIN B cOOoTBeTCTBUU ¢ ['OCT 16511 mo ueprexam npeanpusTus-pa3padoTurka.

HenoasmxHOCTh IMOJIOKEHHMsI YCTPOMCTBA BHYTPH SIIHMKAa OOECHEYUTh 3aMOJHEHHUEM
CBOOOHBIX MECT KApTOHOM TO()PHPOBAHHBIM.

2 ICIOJIb30BAHME IO HABHAUYEHUIO, TEXHUYECKO OBCJIYKUBAHUE
U TEKYIIIUHA PEMOHT

[locne mojaum mMUTaHUS OTCUETHOE YCTPOHCTBO TOTOBO K pabore. JOMONMHUTENBHBIX
HACTPOEK MJIM PEryJMpoBOK He TpeOyercs. IIpum pabore ¢ OTCYETHBIM YCTPOMCTBOM HEOOXOIUMO
coOnroAaTh NEUCTBYIOIIME IPaBUiIa [0 TEXHUKE 0€30MacHOCTU MpHU paboTe C ANEKTPOYCTaHOBKAMU
HanpspkeHueM 10 1000B. Ilepen BKIIFOUEHNEM OTCYETHOTO YCTPOMCTBA B CETh U MOJCOEAUHEHNEM K
HEMY JIpyIMX YCTPOWCTB, HEOOXOAMMO COEIMHUTH 3aKUM 3alllUTHOTO 3a3€MJICHHs yCTpOICTBa ¢
KOHTYpoM 3a3zemieHus. OTcoeavHEHHE IpoBOJAa 3alIUTHOIO 3a3€MIICHUS IPOU3BOJIUTH B
nocieHo ouyepens. [Ipu MOHTake, peMOHTE W SKCIUIyaTallUd CIEIYEeT PYKOBOACTBOBAThHCS
«[IpaBunamu TeXHUYECKOH 3KCILTyaTalluy 3JIeKTpoycTaHoBOK norpedureneit (I1TO)», «IIpaBunamu
TEXHHUKHU 0€30I1aCHOCTHU MPH IKCILTyaTaluu 3JeKTpoycTaHoBoK notpedureneit (IITH)».

OtcueTHplE YCTPOMCTBA MOTYT OKCIUIyaTUPOBAaTbCA CO CIEAYIOIUMH KOHTPOJIEpaMU
ynpasnenus: TPK: Carican 2.1, Cancan 2.2, Cancan 2.3, Jloza Y2.1 (He unTepdeiicHbII BapuaHT).

Jlpyrue KOHTpOJIIephl YIPABICHUST MOTYT ObITh MOAKIIOUEHBI IO COTJIACOBAHHUIO C 3aBOJIOM
— u3rorosuteseM OY

TexHuueckoe 00cCTyKMBaHHE YCTPOHCTBA 3aKJIIOYAETCd B €KEIAHEBHOM BH3YalbHOM
KOHTPOJIE UCIIPAaBHOCTU BCEX CETMEHTOB MHANKALMH.

PaboThl 10 PEMOHTY yCTPONCTBA JOJIKHBI IPOU3BOAUTCS B CEPBUCHBIX LIEHTPaX, UMEIOIINX
JMILIEH3MI0 Ha TPaBO pEMOHTAa MJaHHBIX ycTpoicTB. K pabGoram mo peMoOHTYy ycTpoiicTBa
J0IyCKaloTes auna (He Monoxe 18 jer), mpomennuye crnenuaibHoe o0yuyeHue U CAABIIUE 3a4eT 1O
TEeXHUKE 0€30IaCHOCTH.

PeMOHT ycTpoiicTBa NOJDKEH MPOU3BOIUTBHCS HA CHELUAIBHO OTBEICHHOM MJII PEMOHTA
pabouem mecte. [Ipu peMoHTE ycTpoOCTBa yUUTHIBaTh, YTO Ha OJIOKE MUTAHUS M HAa KOHTAKTaX
Pa3beMHOT0 COCIMHEHHMs OJIOKA YMpaBJICHUS W MHAMKAIUA UMeeTcsl Hanpspbkenue 220B gactoroit
50Im.
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3 XPAHEHUE U TPAHCIIOPTUPOBAHMUE

VYcnoBus xpaHeHus A0KHBI cooTBeTcTBOBaTh TpeboBanusiM ['OCT 15150 nst rpymimsr 2.

IIpu XpaHeHUM yCTPOWCTB HE JOIMYyCKAaeTCs pacHooKeHue ux Onmke, yeM Ha 1 MeTp oT
OTONUTENIbHBIX YCTPOMUCTB.

PacnakoBky ycTpolicTBa moci€ TPaHCIOPTUPOBAHMS IIPU OTPULATENIBHBIX TeMIlepaTypax
HEOOXOJUMO MPOU3BOJUTH B OTAIUIMBAEMOM IIOMELIEHUM, MPEIBAPUTENBHO BBIIEPXKAB HX HE
pacrnakoBaHHBIMU B 3TOM IIOMELIEHUH B TEYEHHE 6 4acoB.

VYcnoBus TpaHCIOPTUPOBAHUS YCTPOMCTB JTOJIKHBI COOTBETCTBOBATh YCJIOBHUSAM TIPYIIBI 5
no ['OCT 15150.

TpancnopTupoBaHue yCTPOMCTB JIOJDKHO TPOU3BOAUTHCA 3aKPBITBIM TPAHCIOPTHBIM
CPEICTBOM JIIOOOTr0 BHJIa B COOTBETCTBUU C IPaBUJIAMM MEPEBO30K, ACHCTBYIOIMMH Ha JaHHOM
BUJIE TPAHCIIOPTA.

IIpu TpaHCIOPTUPOBAHUU YCTPOMCTB IO XKEJIE3HOM JOpOre HE OIYCKAETCs MCIOIb30BaHHE
BAaroOHOB C HAJIMYUEM YTOJIbHOW, IEMEHTHON U APYTIOW MBUIH.

He nomyckaercs TpaHCIOPTUPOBAaHME YCTPOMCTB B  TPAHCIOPTHBIX  CPEICTBAx,
3arpsiI3HEHHBIX AKTUBHO JEHCTBYIOIMMU XUMHKATaMH.
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