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BHECEHO HW3smenenune N 1, yrBepxkaeHHoe JlemapTaMeHTOM CTpaTerWH pa3BUTHS W HAy4IHO-
texHuyeckor nonmutuku PAO "EDC Poccun" 06.08.98

N3menenue N 1 BHeceHO opuandeckum 0ropo "Komekc"

Hacrosmme  O6mme — Ttexamdeckue  TpeboBammss  (OTT)  pacmpoctpansroTcss — Ha
MUKpPOIIPOLIECCOPHBIE YCTPOWCTBA M CUCTEMBI penelHoN 3amuTel U aBromMatuku (MII P3A),
MPUMEHSIEMbIE HA JJICKTPOCTAHLMAX, MOJACTAHIMAX U B 3eKkTpuueckux cersax 6-1150 kB EDC
Poccun, u aBnstoTcs o0s3aTeNbHBIMU [T pazpaboTunkoB U uzrorosureneit MII P3A, a taxke s
opranuzaiuii, npumenstonmx MII P3A 3apy0OexHoro mnpous3BoACTBa B HIHEProcucreMax
Poccuiickoit @enepanuu.

1. BBEAEHUE



Hacrosimue OTT pa3pabGoTtaHsl ¢ 1embio:

o0ecrieyeHns CO3JIaHHMsI COBPEMEHHBIX KOHKYPEHTOCIOCOOHBIX oTeuecTBeHHbIX MII P3A mo
OCHOBHBIM (DYHKIMSIM, CBOMCTBAM, XapaKTEpPUCTHKAM U IIapaMeTpaM;

oOecrieueHUsT BO3MOXKHOCTH MPHUMEHEHHS CO3/1aBa€MbIX U HMIIOPTUpPYeMBIX B Poccuiickyro
Oepnepannto MIT P3A coBMECTHO ¢ CYIIECTBYIOUIMMU U BHOBbH CO3/IJaBAEMbIMU JIPYTUMU CUCTEMaMU
P3A, ACY TII u xoopAMHUPOBAHHBIMU CUCTEMAMHU KOHTPOJIS U YIIPABJICHUS;

obecrieueHrss BO3MOXKHOCTH ucnoyib3oBaHus MII P3A B kadyecTBe yCTPOWCTB HM)KHETO YPOBHS
(mpucoeMHEHNE) KOOPAMHUPOBAHHBIX cucTeM P3A, KOHTpossl M yNpaBieHMs 3JIEKTPOCTAHLIMM,
IOJCTAHIIUNA U CETEH,

obecrnieueHns HaJeKHOCTH paboThl SHEprocucTeM npu npumenennun MIT P3A.

Hannsle OTT nomkHBI NPUHUMATBCS 33 OCHOBY MpHU pa3pabOTKe YACTHBIX TEXHHUYECKHX
TpeOOBaHUII Ha BCe BHOBH pa3padaThiBacMble pPa3IMYHBIME OpraHW3alusaIMu  Poccuiickoii
®Denepalliul TUIIBI peie, yCTPOUCTB U cucteM P3A Ha MUKPOIIPOLIECCOPHOI AIEMEHTHOM 0ase.

Nmnoptupyemeie B Poccuiickyro @enepaunto MII P3A noimkHBI yIOBIETBOPATh HACTOSLIUM
OTT.

B memsix obecnieueHusi BBICOKOH HaAEKHOCTH paboTsl sHeprocucreM EDC Poccun mpumenenue
MII P3A HOBBIX KOHCTPYKUMI M (MJIM) OCHOBAaHHBIX Ha HOBBIX INPHHLMIAX JOJDKHO OBITH
cankimonnpoBano Jlemapramentom Hayku u TexHukn PAO "EDC Poccun" Ha oOCHOBaHHH
CHeLMaNTbHbIX  MPOpabOTOK  COBMECTUMOCTH  NPUMEHEHMsS  pPa3UYHBIX  3apyOeXHBIX U
OTEUYECTBEHHBIX YCTpoilcTB P3A U mociie paccMOTpeHUs HOPMAaTUBHBIX U METOAMYECKHUX BOIPOCOB
NPUMEHEHHS HOBBIX MPUHUUIOB BEAYHNIMMHM IPOEKTHBIMM M HAyYHO-HCCIEI0BATEIbCKUMU
oprauszaiusmMu PAO "EDC Poccun" (Oueprocersnpoext, TOII, BHUND, OPT'POC u np.).

[Ipu paspabotke npanHbix OTT wHcnonb30BaIMCh TOCYIApPCTBEHHbIE CTaHAapThl Poccuw,
cragpaptel MOK n cranmaptel COB. IlepedeHbp HCIONB30BaHHBIX CTaHAAPTOB IIPUBEACH B
MIPUIIOKEHUN.

2. OCHOBHBbIE MOJTIOXXEHUA NO BbINONHEHUIO MUKPOMPOLIECCOPHbIX YCTPOUCTB
N CUCTEM P3A

2.1. Bce dyHKIuM peneitHOW 3alUThl U aBTOMATHKH, SIBJSIONINECS >KU3HEHHO BaKHBIMHU JIJIS
MPEIOTBPALICHUS]  Pa3pyILICHUs JIIEKTPOOOOpYyNOBaHUS U  OOecrmeueHuss YCTOWYMBOCTU H
HAJISKHOCTH pabOTHI SHEPTOCUCTEM, JOJKHBI BBITIOJHATHCS ACTICHTPATN30BAHHBIMH, T.€. HA YPOBHE
OJIHOTO TPHCOEAMHEHHUS, OJHON MOHTAXHOW €MUHUIBI (JIHHMS, TpaHCcPopMmMaTop, TEHepaTop,
ANIEKTPOJIBUTATETh W T.M.), WIM OMHOM (DYHKIIMU NJisi HECKOJbKHX IMPUCOCAMHEHHH (Hampumep,
3alllMTa IKMH) B BUJI€ aBBTOHOMHBIX MUKPOIPOLIECCOPHBIX YCTPOMCTB.

2.2. B ciydae, ecnu 3aliuTa MPUCOCTUHEHUS COCTOUT U3 ABYX WK 00Jiee B3aMOPE3ePBUPYEMBIX
CUCTEM 3alUThl, KaKJasi U3 CHUCTEM 3aIlMTHI JOHKHA OBITh MOJHOCThIO HE3aBHCHUMOW OT JIPYroW,
gyT10o0b!I ipu K3 B 3amuimaeMoil 30He HUKaKO# 0TKa3 B OJTHOM CHCTEME 3allUT HE MPUBOHII K OTKA3y



WM K HEAONMYCTUMOMY YBEJIMYECHHUIO BPEMEHU OTKIIOYEHUsl APYrod cucremoil 3ammt. Ilpu sTom
TaM, I7ie 3TO BO3MOKHO, PEKOMEH]IYeTCs BBIMOJIHEHHE HE3aBUCHUMBIX CHCTEM 3alllUThI C Pa3HBIMU
npuHiunamu jaevicteus. Hanpumep, na BJI 110 kB u BbIlie pekomenayercs oCHOBHYO 3auuTy N 1
BBIMOJHATh C HCIOJB30BaHUEM aOCONIOTHOW CEJIeKTUBHOCTH, a OCHOBHYIO 3amuty N 2 ¢
UCIIOJIb30BAHUEM OTHOCUTEIBHOM CEJIEKTUBHOCTU C TEpeaauei YCKOPSIOMIMX M OTKIHOYAOIIUX
UMITYJIBCOB.

HezaBucumbie MIT P3A npucoennHeHnid T0DKHBI OBITh B MAKCUMAJILHOM CTENIEHU pa3IeJICHBI 110
[ensM TpaHCPOPMATOPOB TOKA U HAMPSDKEHHS, UCTOYHUKAM MMHUTAHUS W IENSAM YIpaBIeHUS Ha
MTOCTOSTHHOM OIEPAaTUBHOM TOKE, IO JUCKPETHBIM BXOJIaM U BBIXOJIaM.

2.3. B Kkaxaoil W3 MHUKPONPOILECCOPHBIX B3aUMOpE3EpBUpPYyeMbIX cucteM P3A  nomkHa
MPeyCMAaTPUBATHCS MAKCHUMAJIbHO BO3MOJXKHAS aBTOHOMHOCTH BBIITOJIHCHUS PA3IIUYHBIX (YHKIIHIA,
BXOJIAIINX B IAHHYIO CHCTEMY 3alllUThl TAKUM 00pa3oM, 4TOOBI OTKa3 BBIMOJIHEHHs OJHOU (PyHKINU
HE IPUBOAMII K OTKA3y BBIMOJIHEHUS APYron PyHKIUH.

2.4. Bce ¢pynkuun MIT P3A 10mKHBI BEITOIHATECS 0€3 AeTpagaluy MpH JIFOOBIX 0TKa3aX KaHAIOB
CBSI3U C BEPXHUM YPOBHEM HEPAPXUUYECKOTO YIIPABICHHUS.

2.5. Yerpoiicta MIT P3A noikHBI TpeaycMaTpuBaTh BO3MOXXHOCTh MX HCIIOJIB30BaHUS B BUJIE
OTJENbHBIX ABTOHOMHBIX YCTPOUCTB P3A, COBMECTUMBIX C CYIIECCTBYIOIIMMHU TPAJIULUOHHBIMHU
YCTPOMCTBAMH, U JOJIKHBI 00eCreYnBaTh BO3MOKHOCTh MX MCIOJIB30BaHUSI B KAUeCTBE YCTPOMCTB
HwkHero ypoBHs ACY TII win Apyrux KOOPAWHUPOBAHHBIX CHUCTEM KOHTPOJS M (WJIM)
YIpaBJICHUS.

2.6. B MII P3A pomkHa npeaycMaTpUBaThCS BO3MOXHOCTb BBIITOJHEHHUS JIONOJHUTEIbHBIX
dbyakuumii Ha 6a3ze ucnonab3oBanus umeromieics B MI1 P3A undopmanuu (Gynkmuu ocrmmiorpada,
pEerucTpalnuu COOBITHH, OMpeeNieHrsT MecTa MOBPEXKICHUS, U3MEHEHHUS TPYII yYCTaBOK U 1p.), a
takke BeiBojma W3 MII P3A HeobOxomumoro obbema MHGOpMAIMK IS aHAIU3a MPABHIBHOCTH
nevcteust P3A wu s co3laHus KOOPAMHMPOBAHHBIX CHUCTEM KOHTPOJIE W YNPABIEHUS WU
ucnonb3oBanus B ACY TII.

2.7. VYcrpoiictBa MII P3A nomxHBI cofepKaTh ONEPATUBHBIE AJIEMEHThl MECTHOTO KOHTPOJIA,
yIpaBJIEHUS] M CUTHAJIM3AllMM CO BCTPOEHHBIM HMHTepdericoM oOmieHus "denmoBek-3amuTa’, a B
HEOOXOMUMBIX cllydasix HHTepdeic, obecrneunBalomuil Takoe OOIIEHHE C HCIOIb30BAaHUEM
BHelHe [I19BM (koopauHMpoBaHHBIX cUCTeM KOHTpouis u ynpasieHus uin ACY TII), ¢ uensro
BBOJIa U BbIBOJIa MH(GOPMALIUU JJIsl AUCTAHIIMOHHOTO KOHTPOJISI U yIIPaBJICHHUS.

2.8. Vcrpoiictrea MII P3A 10mKHBI  BBINOJIHATBCA € IPOrPaMMUPYEMOM  JIOTHKOMN
B3aUMOJICHCTBUA KaK MEXIy pa3IUYHbBIMU (QYHKUIUSMH 3allMThl, YOpPaBICHHUS M KOHTPOJI,
Bxojsaummu B coctaB MII P3A (BHyTpeHHUMH (YHKIUSAMH), TaK U MEXIY 3TUMH (QYHKIUSMHU U
BHEIIIHUMH YCTPOMCTBAMU JPYTHX 3aIIUT, YIPABICHUS U KOHTPOJIS MOJACTAHIMH (DJIEKTPOCTAHLIUN).
OTO MOJDKHO TMO3BOJHUTH MOJIH30BATENO0 PEAM30BbIBATh pazinyHble KoHGurypauuu cxem P3A u
YIOPaBICHUS, OTBEYAIOIIME PpA3JIMYHBIM NEPBUYHBIM CXEMaM JJIEKTPUYECKUX COEIUHEHUH,
YCJIOBHSIM OKCIUTyaTalliu W TpeOoBaHusM moib3oBatens. C atoi menpio MIT P3A  momkHBI
o0ecrieynBaTh HEOOXOAUMOE KOJIMYECTBO PA3IMYHBIX JIOTMYECKHX (YHKIMH B COYETAHHHU C
TailMepaMM M TpelyCMaTpUBATh BO3MOYKHOCTh HCIIOJIB30BaHUS HEOOXOJUMOIO 4YHCiIa MOAYJeH
JTIMCKPETHBIX BXOJOB (BBIXOJIOB).



JlomxHa mnpegycMaTpuBaThCcs  BO3MOYKHOCTH — MCIIOJIB30BaHMSI JAUCKPETHBIX BXOJIOB  JJIA
JIOTUYECKON VYBSI3KM MEXIy cOo00H U C 000l M3 BHYTpEeHHHX (YHKUMNA U BO3MOXKHOCTD
UCII0JIb30BaHusl BHyTpeHHUX curdainoB MII P3A nns ynpaBneHus pa3iavnuHbIMU BBIXOJHBIMU PEJIE.

3. ObWWIME TPEBOBAHUA K TEXHWHECKUM CPEACTBAM U NPOrPAMMHOMY
OBECINEYEHUIO MIT P3A

3.1. TpeboBaHMA K TEXHUNYECKUM CpeacTBam

3.1.1. Texuuueckue cpenctsa u nporpammuoe odecrnedenrie MII P3A 10mKHBI BBITOIHATHCS C
UCIIOJIb30BAaHUEM MOJYJIBHOTO MpHUHIHMIA. [Ipu 3TOM 10JKHA 00ecneunBaThCs He3aBrucuMas paboTa
UCIIPABHBIX MOJYJICH IMPU OTKa3aX WM HEHCIPABHOCTAX B COCEIHUX MOAYJSX. DTUM JOJDKHA
o0ecreunBaTbCs U HE3aBUCHMOCTh peaii3alliy 3aJaHHbIX (DYHKIMA MPH MOTEepe KaKoW-Tudo H3
HUX.

3.1.2. ApxuTeKkTypa BBIUYUCIUTEIBHOW CHCTEMbl W HOMEHKJIaTypa wMoayineidr MII P3A
OIIpeNeNAI0TC KOHKPETHBIMU 3a/lauaMy 3alllUThl B 3aBUCUMOCTH OT BHJa IIPUCOEAMHEHUS U Kjlacca
HaIPSDKEHUS.

B o6mem ciyuae cnoxHoe yctporictBo MIT P3A (knmacc nanpsokenust 110 kB u Bwiie) gomkHO
BKIIIOUATh MOAYJIH yCTpoicTBa cBsizu ¢ 00bekToM (YCQO), MynbTUIIIIEKCOpa, aHATOTO-IU(POBOTO
npeoOpazoBanust (ALIIl), mporeccopnoro ycrtpoiictBa (I1Y), mMomynu yCTpOWCTB AMCKPETHOTO
BBOJa-BbIBO/IA, OJIOK MHTepdeiica oOmieHus '"denoBek-3ammra’, MOAyldb UHTepdelica CBI3H C
BEPXHUM ypOBHEM, OJIOK MUTAHMUSL.

3.1.3. Moayns YCO ocymecTBiser npeoOpa3oBaHUE AHAIOTOBBIX BXOJHBIX DJIEKTPUUECKHUX
BEJIMYMH JIJIS1 UX COTJIacOBaHMs C MHTepdeiicaMu BeIYMCIUTeNbHON cucteMbl. Monyns YCO Moxer
BKJIIOUATh MpoMeEXyTouHble TpaHchopmarops! Toka u HanpspkeHus (IITT u IITH). IITT u IITH
JIOJDKHBI 00ecreunBaTh raJlbBaHUYECKOe pa3/ielieHue BXOJIHBIX Iierel OoT BHYTpeHHMX ueneil MII
P3A u ocymecTBiasSTh HOPMHUpPOBaHWE BXOJHBIX cuUTHAIOB. Moayins YCO MOXKET BKIIOYATh
aHAJIOTOBbIE (PUITBTPBHI.

[Tpu 601bIIIOM AMHAMUYECKOM JHara30He BXOIHBIX TOKOB MOKET MPelyCMaTPUBAThCs YCTAHOBKA
nByx IITT Ha Tok kaxmoil ¢a3bl, UMEIONMX pa3Hble KOAP(UIIMEHTH! Nepeiadyl U B COBOKYITHOCTH
o0ecreynBaroImuX HEOOXOIUMBIH TUHAMUYECKUN TUana3oH Uil HOPMaJIbHOTO ()YHKIIMOHHUPOBAHUS
3aIUTEL. MaKCUMAaJIBbHBIN JMHAMUYECKHI THana3oH Mo TOKy MoxeT cocTaBisith (0,01 +100) 7, -

3.1.4. Moaynes MynbTHILUIEKCOpa obecrieunBaeT nepekiatodeHne kanamoB ALl Jns cHmkeHus
YTJIOBOM MOTPENTHOCTH M3-32 KOHEYHOTO BPEMEHHU IMEPEKIIIOUCHHS KaHAJIOB U aHAJIOTO-IIM(PPOBOTO
npeoOpa3oBaHus B MOJIYJIb MOKET BXOJIUTh YCTPOHUCTBO BHIOOPKU U XPaHEHHSI.

3.1.5. Paspsanocts ALIl m ero kimacc TOYHOCTH IOJDKHBI BBIOMPAThCS B COOTBETCTBHU C
TpeOyeMol TOYHOCTBIO TpeoOpa3oBaHMsI BXOJHBIX CHUTHaNIOB. breictponerictBue ALl momkHO
COIJIACOBHIBATbCA C  HEOOXOAMMOW  YacTOTOM  JUCKPETH3allMM, KOJMYECTBOM  KaHAJIOB
npeoOpa3zoBanus ¥ 3PPEKTUBHBIM OBICTPOEHCTBUEM MPOIIECCOPHOTO YCTPOMCTBA.



YacToTel U3MEPEHHUI MTHOBEHHBIX 3HAUCHUH M HMU(PPOBON (PUIbTpamMu JOJHKHBI BBIOMPATHCS C
yueroMm crannapta "[EEE Standard Commo Format for transient Data Exchange (COMTRADE) for
Power Systems" (IEEE C 37.111-1991), pekoMeHayrOLEro Nponu3BOIUTh BIOOpP BBILIEYKAa3aHHBIX
4acToT, UCXOJ MX JABYX HAaMMEHBUIMX OOLIMX KPaTHBIX (HOK) 3HAUYEHWH W3MEpPEeHUH B CEKyHLY,
PaBHBIX

o = 3840 U Fopye = 3200E50 |

rae foe =50 win 60 I'.

HpI/I OTOM pAAbl PEKOMCHIAYEMBIX YHCEIT I/ISMepeHI/Iﬁ 3a OJUH IIEpHUOa HpOMBIHIHCHHOﬁ YaCTOThI
COCTaBJIAIOT:

npi £y, =384t -4, 6,8, 12, 16, 24, 32, 48, 64, 96, 128, 192, 384 usmepenuii 3a nepuoz;

npu fo. =32004, . -4, 8, 10, 16, 20, 32, 40, 50, 64, 80, 100, 128, 160, 200, 320, 400, 800,
1600, 3200 u3zmepeHuit 3a NEPUOI.

Jns OonbmmHCTBA ycTpoiicTB P3A, pearupyrolux Ha COCTABISIONIMNE OCHOBHOW 4YacTOTHI,
YaCTOThl HM3MEPEHUU PEKOMEHAYETCS MpPUHUMATh Ha HIDKHEM dYacTH psjga, Hamnpumep, s
nuctanimonHor 3amutel BJI 110-500 kB - 40 u3mepenuid 3a mepuon, KoHeuHas yactota 20
MU3MEPEHMM 3a IEPUOLL.

YacToTra MyIbTUILIEKCHONW BBIOOPKH (OTpOca) BHIOMpAETCs, UCXO/I1 M3 KOJUYECTBA aHAJIOTOBBIX
CUTHAJIOB U 4acToThl u3MepeHnuid. Hanpumep, s 3amur BJI 110-500 kB pexkomenayemas gactora
ompoca MokeT cocTaBisiTh 40 kI .

3.1.6. Moaynb MpOIECCOPHOTO YCTPONCTBA YIPABISIET PabOTON BBIUMCIUTEIHHOM CHCTEMBI.
[TporieccopHoe  YyCTpOMCTBO MOXKET OBITH  OJHOINPOLECCOPHBIM ¥ MHOTOIPOLECCOPHBIM.
MHoronponeccopHble yCTpOICTBA PEKOMEHAYETCSl BBINOJHATH Ha LU(POBBIX Mpoleccopax
00paboOTKH CUTHAJIOB IO CXEME C OJHUM BEAYIIMM IpolieccopoM (XxocT-nporieccop). [Ipoueccoproe
YCTPOMCTBO JOJDKHO COJEpXaTh JOJITOBPEMEHHYIO BHEIIHIOK MaMATh JUIsl XPaHEHUS YCTaBOK,
pe3yJIbTaTOB caMoperucTpanuy (yHKIIMOHUPOBAHMS 3alIUThI, 00pa3za aJpecHOro MpPOCTPAaHCTBA
JTAHHBIX TPU OTKa3e OJI0Ka MUTaHUS U JIp.

Monynb TPOIIECCOPHOTO YCTPOMCTBA MJOJKEH COAepk,aTh MOPT BCTPOCHHOTO UHTepdeiica
MECTHOW CBA3M 'delloBEeK-3amuTa’, MOpT [Jid MOJKJIIOYEHUS] BHEIIHET0 KOMIBIOTEPAa B MECTE
YCTAHOBKM 3allUThl, MOPTHI /JI1 JUCTAHIIMOHHON CBA3M C KOOPJAMHUPOBAHHBIMH CHUCTEMaMU
koHTpoutst u ynpasieHus win ACY TII co ckopoctsio nepenaun nasusix 300, 1200, 2400, 4800 wm
9600 out/c.

B kadecTBe BHEIIHEW MaMATH TPOrpaMM MPEANOUYTUTENLHO HCIONB30BaTh (PIANI-MAMSITh, HO
MOYeT OBITh MCITOJIb30BaHo u [13Y.

Monyns [1Y noikeH conepxarh CTOpOKEBON Tallmep M nepe3amnycka nporpammbl MIT P3A.



3.1.7. bnok wuHTepdeiica MeCTHOW CBs3M 'delmoBeK-3amuTa" JOHKEH YCTaHABIMBATHCS Ha
JIMIIEBOI CTOPOHE KOHCTPYKTHBA M COAEPIKATh: CBETOIHOIBI Il CUTHAIM3AINN O CpabaThIBaHUH, O
JNEHCTBUHM Ha OTKIIOYEHHE W O HEHCIPABHOCTH W (WJIM) MUHH-IUCIUICH W KJIABHATYPY JUIsI BBOJA
JTAHHBIX ¥ YIIPABJICHUS JIUCIUICEM H 3alIUTOM.

3.1.8. Moaysnb ycTpoicTBa AMCKPETHOTO BBOA-BHIBOJAA JTOJDKEH OOecrednBaTh OBICTPBIA BBO/I
(BBIBOJI) AMCKPETHBIX CUTHAJIOB, UX COTJACOBAaHUE C BHEUIHUM HMCTOYHUKOM (IIPUEMHUKOM) IO
MOIIIHOCTH, HAMPSHKEHUIO, TOKY, a TaK)Ke TalbBAaHUYECKH OTIIEISATh BBIYHUCIUTEIBHYIO CUCTEMY OT
BXOJIHBIX (BBIXO/IHBIX ) LICTICH.

3.1.9. Moayns wuHTEepdeiica CBA3M JOIDKEH NpeAycMaTpuBaTh BO3MOXHOCTH OOMeHa
uHpopmanueit co ckopoctsimu 64 kOut/c u 1 MOUT/C ¢ NCIOIB30BaHUEM CTAHIAPTHOTO IPOTOKOJIA,
Hanpumep, HDLC.

3.1.10. bnox nutanus noKeH paboTaTh OT MOCTOSIHHOTO WJIM BBIIPSAMIIEHHOTO OIEPAaTUBHOTO
TOKa C HOMHHAJIbHBIM HampsbkeHueM 220 B, oOecneuuBas ypOBHM U KadeCTBO BBIXOJHBIX
HAIpsDKEHUH B COOTBETCTBMM C TpPEOOBAHMSIMM 3JIEKTPOHHBIX KommoHeHToB MII P3A; npu
BO3MOYHBIX B 9KCIUTyaTallMl U3MEHEHUSIX HANPsDKEHUS BHELIHEro NUTaHus (cM. 1.4.5).

3.2. TpeboBaHMA K NporpaMMHOMY obecneyeHuto

3.2.1. [Iporpammuoe obecrnieuenue (I10) cnoxubix MII P3A nomkHO pa3znenstbes Ha CUCTEMHOE
U TIPUKJIATHOE (TEXHOJIOTHYECKOE).

3.2.2. Cucremnoe IIO mOmMKHO comepXkaTh ONEPALMOHHYIO CHCTEMY pPEAJbHOTO BPEMEHU H
tectoBoe I10.

OmnepanioHHasi CUCTeMa JIOJDKHA COJepKaTh JpaiBephl, YIpaBIsAiomne padoTol BHEMHUX (110
OTHOILEHHIO K IAaHHOMY MPOILIECCOPY) YCTPONCTB, MMEIOIIUX CIOXKHBIA HHTepdeiic. OnepaoHHast
cucrema onHompoueccoproro I1Y nomkHa obOecneuyuBaTh NapajieNIbHOE BBHIIOJHEHHWE 3aJ1ad.
OnepatrioHHast cucteMa MHoromnpoueccopHoro I1Y nomkHa npeaocTaBisTh CpeACcTBa OpraHU3aluu
napauieIbHOM paboThl MPOLECCOPOB.

TectoBoe IIO nomwKHO coxepkaTb NPOrpPAMMBI TECTOB, BBINOJHAEMBIX IIPH 3allyCKe U
nepe3anycke MpOLECCOPHOTO YCTPOICTBa M C 33JaHHONW NMEPHOAMYHOCTHIO B (DOHOBOM pEXHME.
TecroBoe [10 nomxHO oOecrieunBaTh KOHTPOJIb UCIIPABHOCTHU aIIapaTHBIX CPEJACTB U LIETOCTHOCTH
I10.

3.2.3. [Ipuxnannoe 110 g0MKHO OCYIIECTBIIATH BBIIIOJIHEHNUE aJITOPUTMOB 3alllUThl, PETUCTPALIUIO
(GYHKIIMOHUPOBAHMS 3alUTHl U JIOMOJHUTENbHBIH KOHTPOJIb MPAaBWJIBHOCTH BXOJHBIX JAaHHBIX.
[Tonp3oBarenb JOMKEH MMETh BO3MOXKHOCTh KOH(UrypupoBaHus mnpukiagHoro I1O: BeiOupath
pa3InYHbIe BAPHAHTHI B3aUMOACUCTBUS C BHEUTHUMHU YCTPONCTBAMU U PEKUMAMU OOBEKTa 3allUThl,
BBOJIUTh B pabOTy JOINMOJHUTENbHbIE (DYHKIMU (TaKue, KaK ONpEAENICHHE pPAcCTOSIHHUA 10 MecTa
MOBPEXACHHUS, 3aJJaHUE YCIOBUI ITycKa aBapUHHON PETUCTPALMHU U T.I1.).



3.3. TpeboBaHuA K onepaTUBHbLIM 3/1IEMEHTaM MEeCTHOIO KOHTPOSA, ynpaBneHus n
curHanusauum coctosaHua MIM P3A

3.3.1. B MII P3A nomkeH OBITh HpPEIYyCMOTPEH BCTPOSHHBIH HHTEpdeic ¢ aucmieeM u
KJaBuaTypoil. OO6beM BO3MOXKHBIX ONepalMii ¢ NOMOILBIO BCTPOCHHOIO HHTepdelica 3amaercs B
COOTBETCTBUU C TUIIOM 3allUThI U 00JACThIO €€ IPUMEHEHMUS.

AndaButHO-IMPPOBON MHHU-AUCIUICH, KaK MpPaBWIO, JODKEH HUMETh 2-4 ctpoku mo 16-20
CHMBOJIOB, a KJIaBHATypa - HU(PPOBbIC U (PYHKIMOHAIBHBIC KJIABUILIH.

B cnoxueix MII P3A, roe tpebyercs BBOAUTH OONBIIOE YHCIO YCTABOK M JAHHBIX U TIIE
HEOOXOJMMO BBIMONHITh KOHPUTYPUPOBAHKUE CHCTEMBI, 00ECIICUMBAIONICE PA3IUYHBIC BapUAHTHI
B3aMMOJICHCTBUSI C BHEIIHUMHU YCTPOHCTBAMU U peXUMaMH OO0BEKTa 3alllUThl, JOJKEH
MpeayCMaTpPUBATHCS TPaPUUSCKUd MUHU-IUCIUICH (HAampuMep, Ha KUJKUX KPUCTAIJIaX C pa3MepoM
sKpaHa 5-7 maroiiMoB). Tum, pazMepsl AUCIUISS U KIaBHATYPhI, a TAaK)Ke 00beM BO3MOKHBIX OTeparuit
C TIOMOIIIBI0O BCTPOCHHOTO MHTEp(eiica moIb30BaTeNsl TOJDKHBI ObITh BBIOPAHBI B COOTBETCTBUU C
TUIIOM 3aIIUTHI U TPUHATON CUCTEMOU TEXHUYECKOTr0 OOCTYKHUBaHHUSI.

JIOJKHBI MCHONB30BAThCS OOLIENPUHATBHIE B OTPACcd CHUMBOJIBI, Pa3MEPHOCTH, COKpALICHUs
TepMMHOB M T.. Hajgnucu Ha nMIEeBOM NaHENUW JOJDKHBI OBbIThb MOHSATHBIMM, HCIIOJIb3yEMBbIE
MHEMOKO/1bI JIOJDKHBI ObITh CTaHIapTHBIMU. [lonb30BaTelnb JOKeH o0ecreunBaThesl NOAPOOHBIMU
MHCTPYKIHUSMH 1O paboTe ¢ YeIOBEKO-MAIIMHHBIM HHTEp(heiicoM, KOTOpasi JOIDKHA OBITh JOCTYITHA
JUIs IEPCOHANa, HE UMEIOILET0 CIEHUAIbHBIX HABBIKOB pa00ThI C BEIYUCIUTENbHON TEXHUKOM.

Hexoropele ¢yHkuun uHTepdeiica "denoBek-3amura’, Takue Kak 3aJlaHHe yCTaBOK MU BBIOOp
XapaKTePUCTHUK 3alIUT, JOKHBI ObITh 3alllMIIEHbl OT IPSIMOI0 JAOCTYIa ONEpaTUBHOIO MEpPCOHaa.
Hpyrue GyHKIMH, TaKue Kak BBIBOJ 3aIUTHl U3 JEHCTBHS M BBOJ €€ B JIEHCTBHE, JOJDKHBI OBITH
JIOCTYIHBI OTIEPaTUBHOMY IEPCOHAITY.

3.3.2. Unrepdeiic "yenoBek-3amuTa" JOJKEH oOecrneuyuBaTh IO BBIOOPY IOJIB30BATENS
BBINOJIHEHHUE CIIETYIOUNX (QYHKIMA:

BBOJI U OTOOpaK€HHE YCTaBOK U JAPYI'MX MapaMeTpOB HACTPOHKH;

OoTOOpakeHHE TEeKYIIMX JAEHCTBYIOIIMX 3HAUYEHHH BXOHBIX AHAJOTOBBIX BEJIWYHMH, YacCTOTHI,
AKTHUBHOM M pEaKTUBHOM MOLIHOCTH;

oTOOpaXkeHHe pe3ysbTaToB caMmoperucTpanuu ¢pyHkiuonuposanus MII P3A;
BBOJI B JICHICTBHE 1 BBIBOJI U3 JIEHCTBUS OTACSIBHBIX 3alIUT, BXOAAIMMX B coctaB MII P3A;
KOPPEKTUPOBKY KaJleHAaps U 4acoB ciiy>k0bl BpeMeHu MII P3A (ecnu TakoBasi mpeaycMoTpeHa);

BBIBOJ] 3HAYCHHM MOMEHTOB BpPEMEHH TpEX TOCIEIHUX CpabaThIBaHWN KaKJIOW W3 3alllWT,
Bxoasanux B coctaB MII P3A;

BBIBOJT MH(OPMAITUHU O PacCTOSTHUM 10 MecTa noBpexaeHus (OMII);

BBIBOJ KOJa HCUCIIPABHOCTH, BBISIBIICHHOM cpeacrBaMmu BHYTpeHHeﬁ JUAarHOCTHUKMU.



3.4. TpeboBaHUA K 06BbEMY perncTpaumnmn, XpaHeHuro, NPOTOKONIMPOBAHUIO U MEPUOANYHOCTH
BblAavn nHopmaumm Ha BepxHui ypoBeHb ACY TI1

3.4.1. VYcrpoiictBa MII P3A nomxkHbl oOecrieunBaTh BO3MOXKHOCTh BBIBOJA W TIEpeladyd Ha
BepxHuii ypoBenb ACY TII sHeprooObeKTa MaHHBIX O HOPMAJIBHOM PEXUME JUISI KOHTPOJIS
coctostHus camux ycrpoiicts MIT P3A u 3amuniaemoro o60pynoBaHus.

Kpome storo mosmkHa mpeaycMaTpuBaThbCs BO3MOXHOCTh Iepeayu Ha BepXxHUM ypoBeHb ACY
TII unn Ha BHewHIo0 [I9BM, Bpemenno noakimouaemyro k MII P3A, nanHbIX camoperucrpanuu
dbyukmonuposanust MI1 P3A u uudposoro ocuumiorpadupoBaHus.

3.4.2. TpeGoBaHus K BBIBOLY HEOOXOAMMOW MH(OpPMALMK AJIi KOHTPOJS COCTOSHUSL YCTPOICTB
MII P3A wu wuHbopMammm permcrparopa aBapUUHBIX COOBITUH SIBISIOTCS OCHOBHBIMH H
ompeAensaoTcs TexHuueckuMu 3aganusmu (T3) Ha koHkpeTHble ycTpoiictBa MIT P3A.

Nudopmanus o cocrostaun ycrpoiictea MIT P3A nomkHa COOTBETCTBOBATh TEKYLIEMY PEXUMY C
3arma3pIBaHuEM 110 BpeMeHu He 6onee 1,0 c.

3.4.3. TpeOoBaHusl K BBIBOJY 3aJaHHOr0 oObeMa MH(QOpPMAIMH JUIsl KOHTPOJISI PeKUMa pabOThI
3alIMIIAeMOr0 0OBEKTa SBJISIOTCS JOMOJHUTEIbHBIMU U peanu3ytorcs npu Hamuuuu ACY TII win
JIPYTUX KOOPJUHHPOBAHHBIX CHCTEM KOHTPOJSI M (WJIHM) YIPABICHUS O CHEIHATLHOMY YKa3aHUIO
notpedurens.

Bo3moxkHbII 00beM BbIBoguMON HH(popMaruu onpenensercs T3 Ha MII P3A B 3aBucumoctu ot
obbema u QyHKIHMIT 00paOOTKU BXOIHBIX CUTHAJIOB, BHJA 3alIMIAEMOT0 OOOpPYAOBAHHS U OOMICH
CTPYKTYPbI IOCTPOSHHSI CUCTEMBI 3alllUT. MaKCUMaJIbHBIH 00beM BBIBOJUMON MH(OpPMAIIMU MOXKET
COOTBETCTBOBATh MOJHOMY OOBEMY BXOJHBIX CUTHAJIOB, BKJIIOUas UX OOpabOTKY C BBISIBICHHEM
($a30BbIX COOTHOUIEHWH s BbIJAYM IUQPPOBBIX 3HAYEHUH (HA30BBIX YIJIOB, AKTUBHOW U
PEaKTUBHON MOIIHOCTH Ha TaHHOM ITPUCOEIUHEHHH.

Hannas nadopmanms npu BeiBoge n3 MIT P3A nomkHa COOTBETCTBOBATh TEKYIIEMY PEKUMY C
3ama3apiBanueM He 6onee 100 mc.

B oOocHoBaHHBIX ciy4asx 3Ta MH(OpMAIMs MOXET MpoXoauTh peructpanuio B MII P3A ¢
MPUCBOCHUEM BPEMEHM KaXIOMy W3 3HAYCHHUH IapamMeTpoB, yCpelHeHue (s aHaJIOTrOBbIX
napaMeTpoB) Ha 3aJJaHHOM HMHTEpBajie BPEMEHH, IMOCTYNATh HA XpaHEHHWE U BBIBOAMTHCSA B (hopme
3aJJaHHOT'O MPOTOKOJIa IO BHELTHUM HJIM BHYTPEHHUM KOMAaHJIaM.

3.4.4. udopmarus no 1.3.4.2 BBIBOAUTCS HEPETYISIPHO B 3aBUCUMOCTH OT M3MEHEHUI pexuma
MII P3A wnu npu perucTpanuy aBapuiHbIX MIPOLIECCOB B 3aIIMIIIAEMOM 000PYI0BaHHH, a TAKXKE MO
3ampocy, mocrymnawpimeMmy ot BHemHed [I9BM (BpeMeHHO mMonKIIIO4aeMoi), W3 KaHaja CBS3U C
BEPXHHUM YPOBHEM WJIM U3 JIOKAJIbHOU BhruncauTensHoil cetu ACY TIIL

Wudopmanus mo 1.3.4.3 BBIBOIUTCS pPETYISPHO C TEPHOAMYHOCTBIO, OMpEAesieMOl Npu
paszpabotke ACY TII, Ho HE pexe yem uepes 250 Mmc.



3.5. TpeboBaHuMA K perucTpaumm aBapumHbIX COObITUMN

3.5.1. B T3 na ycrpoiictea MII P3A pomkHa oroBapuBaThbCsi BO3MOXHOCTb BBIITOJHEHUS
BHelHe peructpauuu coctossHuii MIT P3A u (mnu) BHYyTpeHHEM perucTpalnuy UX COCTOSHUM U
pEerucTpaluyi aBapuilHBIX COOBITUH Ha 3aIIMIAEMOM OOBEKTE, KOTOphIE pPEalu3yloTCs IO 3asBKE
noTpeouTens.

3.5.2. Ha BHEWHIOW pErucTpanyuio BbIBOASTCS CIELHMAIbHBIE HE3aBUCUMBIE KOHTAKTBHI,
o0ecreuynBaroIlue PErucTpaluio COCTOSIHUA U MOMEHTOB cpalOaThlBaHUs 3aIlUT, BXoasmmx B MII
P3A. 3ama3npiBaHuE€  CUTHAJIbHBIX  PETUCTPUPYEMBIX  KOHTAaKTOB 110  OTHOLIGHHIO K
peructpupyemMomy (GakTopy He JOJDKHO MPEBBIIATE 3 MC.

3.5.3. Ha BHYTPEHHIOIO pEruCTpaliio JOJKHBI IIOCTYNaTh MTHOBEHHBIE 3HAYEHUs aHAJIOTOBBIX U
JTVICKPETHBIX MapaMeTpoB, onpenersomux Gyaknunonuposanne MIT P3A u peakuro 3amuniaeMoro
00BEKTA.

Yucno perucTpupyeMbIX apaMmeTpoB M PEKUMBI perUCTpaliuu oropapuBatorcs B T3.

JlonoaHUTENbHO HEOO0XOAUMO IpelycMaTpUBaTh BO3MOXKHOCTh peructpauuu B MII P3A He
MEHEE TPEX BHELIHUX JUCKPETHBIX CUTHAJIOB (HAaIIpUMeEp, BHEIIHUE "cyXue'" KOHTAKTBhI).

Peructpatop aBapuitnbix coobituii (PAC) B MII P3A nomkeH cHaOkaThCsi HE MEHEE YEM JIBYMsI
BBIXOJHBIMU "CyXMMH" KOHTaKTaMu AJsi peructpauuu v (uiam) ans 3amycka PAC B apyrux MII
P3A. DOTH KOHTaKTHI OJKHBI 3aMBIKaTbC B MOMEHT Hadajla PEeruCTpaliy C 3ara3/iblIBaHuEM He
6onee 3 mc.

3.5.4. Perucrpauuss aBapuiHBIX COOBITMH MOMET BECTUCh KaK B OTHOCHUTEIHLHOM BpEMEHHU
(orcunthiBaeMoM oOT Hauana coObiTuss B MII P3A), Tak u B aOGCOMIOTHOM acTPOHOMHYECKOM
BpEeMEeHH, CHHXpoHu3upyemoM cuctemoit Bpemenu ACY TII sHeprooObekra.

3.5.5. MoMeHT Hayaja perucTpaluy oOIpelesseTcss 3a7aBaeMblM IOTpeduTeneM HabopoM
BHEIIHUX CUTHAJIOB U BHYTPEHHUX MapaMeTPoOB, OoNpeaensomux pynkurnonuposanne MII P3A.

3.5.6. Peructpanus (3amuch 3Hau€HUs TIapamMeTpa C TPUCBOCHHEM BPEMEHH) JOJDKHA
IPOM3BOIUTHECS He pexe deM depe3 1,0 mc (momyckaercs 2,0 Mc) MO KaxJI0OMy M3 MapamMeTpoB,
BBIBE/ICHHBIX Ha PETUCTPAIHIO.

JlomxHa npeaycMaTpuUBaThCs 3alKCh MapaMeTpoB J0 Havajla perucTpanuu (JloaBapuiiHas 3ammch)
B TeueHue BpemeHu oT 0,5 1o 5,0 c, KOTOpoe MAOIDKHO YCTAaHABIMBATHCS MOTPEOHTEIEM.
JUIMTEeNpHOCTh 3alIUCH 1IOCIIE Havasla perucTpalyy (aBapuiiHas 3alKch) JOJKHA ObITh HE MeHee 5,0
c. [TomHoe BpeMms peructpanuu g0kHO ObITh HE MeHee 10,0 c.

B mamsaTu peructparopa AOMKHO XPAaHUTHCA HE MEHEE TpeX IOCIEAHUX perucTpanuii. Ita
uHpopmanus nokHa BBIBOAUTHCS B ACY TII mnm [1OMKHA NEPEeNUCHIBATHCS C TOMOIIBIO

noarorosiaennoi [I9BM (IBM-PC).

(Usmenennas pemakius, M3m. N 1).



3.5.7. PabGota peructpaTopa ¥ OIEpallMd C BBIBOJAOM M IEPENUCHIBAHUEM HHPOpPMALUU HE
JOJDKHBI BIUATH Ha QyHKImonupoBanue MIIT P3A.

3.5.8. IocraBmuk MII P3A nomken cHaGXkaTh MOTPEOUTENST COTJIACYIOLIMM YCTPOHCTBOM C
pazbeMaMu I MojkiIoueHus udpooro kanana csizu MII P3A k II9BM u (unum) k BepxHeMy
yposaio ACY TII, nporpammamu yiss BO3MOKHOCTH BBIBOJIA, pacin(pOBKH, aHATTN3a, 00OpaObOTKH U
pacreyaTKy perucTpalioOHHON 3alliCH B BUAE OCLUIUIOTPaAMMBI.

[Tpu ananuze, oOpaboTKe M paclIMPpPOBKE PETUCTPALMIOHHON 3allUCH JOJKHBI 00€CIIeYnBaTHCS
JaTa W BpEMs PETUCTpaluu (aCTPOHOMMYECKOE BpeMs WM BpEMs IO OTHOLICHHWIO K Hadaly
perucTpanum) ¢ TOYHOCTbIO He Oosiee 2,0 MC Ul BCeX 3allMCAHHBIX MapaMeTpoB, LIKajla BPEMEHH,
3HauUEHUs NapaMeTpoB B JIIOOOM U3 3a/laHHBIX MOMEHTOB BPEMEHH, U3MEHEHHE MacluTada Jr0oro
U3 MapaMeTpoB IO OpPAMHATE U BCEH OCLWIIOTPAMMBI IO BPEMEHU. 3HAUEHUS MapaMeTpoB IpHU
aHaJM3e M pacln(pOBKe TOJHKHBI IaBaThCS B OTHOCUTEIBHBIX M MUMECHOBAHHBIX €IMHUIIAX.

(U3menennas pemakuus, U3m. N 1).

3.6. TpeboBaHUA K HageXHOCTH

3.6.1. Mukponporeccopubie ycTpoiictBa P3A B wactu TpeOoBaHMIl MO HAJEKHOCTH JOJKHBI
cootBercTBoBaTh ['OCT 4.148-85 u TOCT 27.003-90.

3neck W jJanee paccMaTpuBaeTcs HaJexHocTh ycrpoiictB MII P3A kak camocToATenbHBIX
u3fenuil 0e3 yyera BIMSHUS HA/JEKHOCTH BHEIIHUX LIENEH NaTYMKOB, LeNed KOMaH] yIpaBIeHMS,
1ernel BHEIIHUX UCTOYHUKOB DJIEKTPOCHAOXKEHHUS, €CJIM UHOE He oroBOopeHo B T3 u (unu) TY.

3.6.2. Muxkpomnporieccopubie ycrpoiictBa P3A gomxkHBI pa3pabaThiBaTbCsi B OCHOBHOM Kak
BOCCTAaHABIMBAEMbIE U  PEMOHTONPUIOJHBIE  W3JENIUs, pPACCUMTAHHBIE HA  JUIUTEIIBHOE
¢ynkunonupoBanue. [Ipy 5TOM peMOHT HEHCIIPaBHOTO YCTPOWCTBA MPOM3BOAUTCS 00E3ITNICHHBIM

Ccroco0oM.

[To yncmy BO3MOMKHBIX COCTOsIHUI (10 paboTocnocoOHocTH) yerpoiictBa MIT P3A oTtHocsTCs K
n3genusM suaa 2 mo I'OCT 27.003-90.

Bce ycrpoiictBa MII P3A  nomKHBI OTHOCUTBCS K YCTPOMCTBaM, KOTOpPBIE B IIpoLEcce
AKCIUTyaTallM TPEOYIOT TEXHUUECKOTO 00CITyKUBaHUSI.

3.6.3. B ycrpoiictBax P3A m0mKHBI OBITh HCIOJIB30BAaHBI CIEAYIOUINE OCHOBHBIE CIIOCOOBI
o0ecrieueHnst He00OX0IUMON HaAEKHOCTH:

pe3epBUpOBaHME alNapaTHBIX CPEACTB, GYHKIMN 3aIIUTHI U IPOrPaMMHOT0 00EeCTIEUEeHNUS;
IIPUMEHEHUE OTKAa30yCTOWUUBBIX CTPYKTYD;

ABTOMATHYCCKAad JUArHOCTHUKA allllapaTHBIX CPCACTB U IPOTrPpaMMHOI0 066CH€‘-I€HI/I$I;



NPUMEHEHHE COBPEMEHHOW  MasjomoTpeOnstomeld (He  TpeOyiomedl  MmpuHYIUTEIBHOTO
OXJIQXICHUS ) 2JIEMEHTHOM 0a3bl;

XPaHCHUEC I/IH(I)OpMaI_[I/II/I, KOHCTAHT U IIpOrpamMm B 3HepFOHeSaBHCHMOﬁ maMsITH.

Hnst mocTuxkeHuss BBICOKMX TOoKazaTened HaaexHoctd B MII P3A, kak mnpaBuiio, JoJpKHA
MpeyCMaTPUBATHCS N30BITOYHOCTH IO 3AIMUTHRIM (YHKIIHSIM (J1Ba MU OOJiee yCTPONCTBA, ABE WU
OoJyiee CHUCTEMBI 3aIlT, (PYHKIIMOHAIBHOE PE3CPBHPOBAHUE, PE3CPBUPOBAHME 3AIIUT CMEKHBIX
AJIEMEHTOB).

3.6.4. JIna ogHO3HAYHOM (PUKCAIMM TEXHUYECKOTO COCTOSIHUS YCTPOMCTBA M (PaKTOB OTKA30B U
(wm) HeucnipaBHocteld B T3 Ha MII P3A nomxHBI OBITH IPUBEICHBI KPUTEPUH OTKA30B M KPUTEPHH
IpeJIebHBIX COCTOSHUM, a TAaK)K€ JOJDKHO YKa3blBaThbCS BPEMs OXHUAAHUS PEMOHTA, T.€. 3aMEHBI

HCUCIIPABHOI'O 3JICMCHTA.

3.6.5. HomeHnknaTypa U 3Ha4Y€HHUs IOKaszaTesned HaaexxHocTu ais ycrpoilctB MII P3A nomxHbl
yKa3bIBaThCsl B T3 HA KOHKPETHBIE BUABI YCTPONCTB U BHIOMPATHCS U3 CICAYIONIUX 3HAUYCHUN:

cpenHsisi HapaOOTKa Ha 0TKa3 CMEHHOTO 35ieMenTa - 100, 125 Toic. u;
Cpe/Hee BpeMsi BOCCTAHOBIICHHUS (3aMEHBI CMEHHOTO0 d7ieMeHTa) - 0,5; 1; 2; 3 u;
CPEIHHI CPOK CITY>KOBI CMEHHOTO 3JIEMEHTA JI0 KamuTalabHOro peMoHTa - 8, 10, 12, 14 ner;

CpeIHss BEPOATHOCTh OTKa3a B cpabaThIBAHUU YCTPOUCTBA 3a roJl (MpU MOABIEHUU TpeOOBaHMUS) -
1107, 1-107%;

napamMeTp MOTOKa JIOXKHBIX cpalaThbIBaHMM yCTpOHCTBa B roj (MpH OTCYTCTBUU TpeOOBaHUS) -
—f =T
1-10 7, 1-10 7,

MOJIHBIM CpeHui CpOK CitykObI ycTpoiicTBa - 20, 25 ner.

3HaueHUs ITOKa3aTeliei HAaACKHOCTH CMCHHBIX JJICMCHTOB pPa3JIMYHOIO HA3HAYCHHUA MOT'YyT
OTJIINYaThCA.

3.6.6. CootBerctBue MII P3A TpeOoBaHMsIM MO HAIEKHOCTH Ha dTame pa3pabOTKHU JOHKHO
OIICHUBATHCS PACUYCTHBIM METOJOM C HCIOJIb30BAHMEM JAaHHBIX O HAJC)KHOCTH KOMIUICKTYIOITHX
U3JIeHIA U IPUHATOM CXEMHO-KOHCTPYKTOPCKOM BapHaHTE MOCTPOCHUS YCTPOMCTBA.

[Tpu cepuitnom mpousBojctBe MII P3A cooTBercTBHE TpeOOBAaHUSAM IO HAJAEKHOCTH MPOCTHIX
YCTPOMCTB MJM CMEHHBIX DJJIEMEHTOB CIIOKHBIX YCTPOMCTB  JIOJDKHO  TMOATBEPKAATHCA
CHelUaTbHBIMA KOHTPOJIbHBIMHU UCIIBITAHUSIMH.

CootBerctBre TpeboBanusM HagesxkHocTH MIT P3A olieHnBaeTcst Mo CTaTUCTUYECKUM JaHHBIM O
YHCIIEe U BUAAX OTKA30B YCTPOMCTB, MOJYYEHHBIM U3 ONbITA YKCILTyaTalllH.



3.7. TpeboBaHus K nHTepcencam ceasm ¢ BepxHum yposHem ACY Tl n npoTtokonam obmeHa
OaHHbIMU

3.7.1. lomxHO oOecreunBaThCs NPEACTaBICHNE HA BEPXHUE YPOBHH KOOPIUHUPOBAHHBIX CHCTEM
koHTposis ¥ ynpasieHuss wim ACY TII (ypoBHH 3HEprooObneKTa, CIyXKObl 3allUTHI M IIEHTpa
JMCTIETYEPCKOTO yIpaBieHus ) HHpopManuu, uMeromierics B mamsata MIT P3A.

Bribop umcna um THIOB mopToB cBsi3u ompenensercs B T3 ma MII P3A B 3aBucuMoctu OT
(GYHKIMI ¥ CIIOKHOCTH YCTPOICTBA 3aIMTHI M COTVIACOBBIBACTCS C PEIICHUSAMHU, MPUHATHIMU B ACY
TIIL.

[To TpebGoBaHMIO 3aKa3uWMka JOJDKHO OBITh OOECIEYEHO TOAKIIOUEHHE K  IOopTam
ONTOBOJIOKOHHBIX, KOAKCHATIbHBIX MJIM TOHATBHBIX Kabenel CBA3M ¢ BEpXHUM YPOBHEM HIIM Kabenen
JIOKAJIbHOW BBIYMCIUTEIBHON CETH.

3.7.2. lna pa3paboTku mpoTokoyioB ooMeHa maHHbIMH Mexay ACY TII u MIT P3A ciemyer
npuaepxuparbes pekomenaosanHoro MK N 34 CUI'PD "Peneiinasa 3ammra" u npunstoro IEEE B

KauecTBe craHmapra obmiero ¢gopmara oomena nanasiMu (IEEE Standart Common Format for
Transient Data Exchange (COMTRADE) for Power Systems, IEEE C37.111-1991).

3.8. Tpeb6oBaHMUA K BbIXOAHbLIM KOHTAKTHbIM YCTPOMCTBaM (ynpaBrieHue KOMMyTaLMOHHbLIMU
annapartamu, cUrHanusaumsa COCTOAAHUA U pexnma pabotbl M P3A)

3.8.1. BeIxoHbIE KOHTAKTHBIE YCTPOMCTBA JOJKHBI 00eCIeUnBaTh rajlbBaHUUYECKOE pa3ielieHUue
MII P3A ¢ BHEIIHUMH LIENSIMU.

3.8.2. Yucno BBIXOJHBIX KOHTAKTHBIX YCTPOMCTB JOJKHO ompenenstbess B T3 na MII P3A B
3aBHCUMOCTH OT Ha3HA4YEHUs, BUJIa 3AIIUIIIaeMOro 000pyI0BaHUS U CXEMBbI €r0 BKIIOUEHUSI.

3.8.3. BbIXOJIHbIE KOHTAaKThl YIpPaBJIEHUS KOMMYTAalMOHHBIMHM anmnaparamMu JOJDKHBI UMETh
KOMMYTAIIMOHHYIO CITIOCOOHOCTH B IEMAX MOCTOSHHOTO TOKa HampspbkeHueM 220 B ¢ uHaykTuBHOM
Harpyskoi, ¢ nocrosisHHou Bpemenu 0,05 ¢ npu uncie kommyranuii He MmeHee 1000:

JUTS1 BO3YILLIHBIX BBIKJIFOYATENIEH:

Ha 3ambikanne 40 A mmrtensHocThIO 0,03 ¢, 15 A pmurensHOCTHIO 0,3 C;

Ha pa3Mbikanue 0,25 A;

JUTSL BBIKJTIOUATENEH ¢ 3JIEKTPOMarHUTHBIMU NPUBOJAMU:

Ha 3aMbIkanue 5,0 A mmurensHoCcThIO 1,0 C;)

Ha pa3mbikanue 0,25 A.

3.8.4. BbIXOJHBIC KOHTAKTHI YIPaBJICHUS BHEIIHUMHU LEMSAMH OJOKMPOBOK JIPYTHUX YCTPOMCTB
P3A u nensimMu curHanuzanuu J10KHBI KOMMYTHpoBaTh He MeHee 30 BT B 1ensax MoCTOAHHOTO TOKa



C UHIYKTUBHOW Harpy3koi, ¢ nmocrosiHHoil Bpemenu 0,02 ¢ npu HampspkeHusx ot 24 no 250 B unn
npu Toke 110 1,0 A, ¢ KOMMyTallMOHHOW M3HOCOCTONMKOCTBIO HE MeHee 10000 uKIioB.

3.8.5. BbIXOAHBIE KOHTAKTHI YNPABJICHUA BHEIIHUMHU LENsMH AUCKpeTHbIX BxogoB ACY TII
JOJDKHBI o0ecreunBaTh MPOXOXKJIEHUE MHUHMMalbHOro Toka 0,5 MA npu Hampsokenuu 24 B u
KOMMYTAaIMI0 TOKOB He MeHee 100 MA npu HanpssKeHUHU MOCTOAHHOTO Toka Jo 250 B B mensix ¢
MHAYKTUBHON Harpyskoil, ¢ nmocrossHHoil Bpemenu 0,02 ¢, ¢ KOMMYTallMOHHONH M3HOCOCTOMKOCTBHIO
He MmeHee 10000 muKIIoB.

4. OBLUME TPEBOBAHUA K MM P3A B YACTU YCIIOBUW SKCMITYATALMU U
TEXHUYECKOI'O OBCITY>KUBAHUA

[TomerieHust SIEKTPOCTAHIINKI U MOACTAHIIUH, T/Ie TPAAUIIMOHHO pa3MeIalTcs ycTpoicTBa P3A,
MOAPA3ACIAIOTCS Ha HECKOJbKO Pa3HOBHUJHOCTEH, KaXIOW M3 KOTOPBIX COOTBETCTBYIOT
ompezieieHHble TpeOOBaHHWA B YacTU KaTerOpUW HCIONHEHUS YCTPONCTB MO BHENIHUM
KIMMATHYECKUM U MEXAHUYECKUM BO3JECHCTBUSIM.

B rtabmuue npusenensl TpeboBanus k ycrporictBaMm MII P3A B wactu uX ycTOMUMBOCTH K
KJIMMAaTUYECKUM M MEXaHHYECKMM BO3ACHUCTBYIOLIMM (PakTopaM B pa3iMyHbBIX [0 BHJIAM U
KOHCTPYKIUHU OMEUIECHUSIX IEKTPOCTAHLUNN U MOACTaHLIUH.

B Ttex cnyuasx, xorgja umnoptupyeMble uiau paspadatsiBaeMbie MII P3A mpenycmarpuBaercs
YCTaHABIMBATh B TOMELICHUAX M KOHCTPYKLHUAX C PAa3sHbIMHU YCIOBUSMHU IO KIMMAaTHYECKUM H
MEXaHUYECKUM BO3ACHCTBUSM, NPEIbSIBICHHbIE WM Ha3HauyeHHble B T3 TpeOOBaHUS JIOJIKHBI
NEPEKPHIBaTh CAMBIE JKECTKHE U3 ONPEIENIIEMbIX YCIOBUI.

4.1. TpeboBaHUA K KNTUMAaTUYECKUM BHELUHMM BO34eMNCTBYHIOLWMUM (pakTopamM B YCIIOBUAX
aKcnnyaTauum, XpaHeHUA U TPaHCNOPTUPOBaHUA

VYerpoiictea MIT P3A B uyactu Bo3AelcTBUS KIMMAaTHUYECKUX (DAKTOpOB MpH 3KCIIyaTalllu, B
peKUMax XpaHEHUs M TpaHCIOPTHpoBaHUs HODKHBI coorBeTcTBOBaTh ['OCT 15150-69 m 'OCT
15543.1-89E.

4.1.1. Dxcniryaranus
I'pynnsl ucnonnenust ycrtpoiictB MII P3A, npuBeneHHble B Tabnuie, NpeaycMaTpUBAOT

JKCIUTyaTalMIO alllapaTypbl B YMEPEHHBIX W XOJIOAHBIX KJIMMAaTHYeCKMX 30Hax - YXJI4, VXII3,
VXJI3.1, YXJI2.1 u B Tponukax - 04, T3, T3.1, T2.1.

TpeboBanus k ycrpoiictBam MIT P3A B yacTu BHETHUX BO3/IEHCTBYIONTUX
(akTopoB

kmumarudeckux (mo FOCT 15150) | mexanuueckux (mo FOCT 17516.1)
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ycTpoiictB P3A

Karte-
ropu

HCIIO

HCHHU

Huxuee
nu
BEpXHEe
pabouue
3HAYCHU
A TCMIIC-
paTypbl
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JUIMTEJILHOC
Tb J€HCTBUA

yIapHOTO
YCKOpEHUS

1. OTAIINIMBAEMBIE CYXHUE IIOMEIIEHUS B KAIIUTAJIBHBIX
CTPOUTEJIbHBIX KOHCTPYKIUAX C ACKYCCTBEHHO PETYJIUPYEMbIMHU
KIIMMATUYECKUMHA YCJTOBUAMMU BE3 3AMETHbBIX BUBPALIUU

CoenuaibHble
MIOMEIIEHUS
IJIaBHBIX,
HEHTPATbHBIX,
OJ0YHBIX IITUTOB
yIpaBiIeHUS
(ruty, aumy,
BILY) u
pEeNeHBIX HIUTOB
(PILY)
ANEKTPOCTAHIIUN
M IOJCTAHIIUH

VYXJI
4

04

+1++40

*

+1++45

+1++45

*

+1++55

80, 25
°C

98, 35
°C

M40

0,5+100

5 (0,5)*

30 (3,0), 2-
20 Mc
OIMHOYHbIE

2. HEPEI'VJISIPHO OTAIVIMBAEMBIE CYXHE IOMELNIEHUA B
KATIUTAJBHBIX CTPOUTEJBHBIX KOHCTPYKIUAX DJEKTPOCTAHIIUA C
ECTECTBEHHOM BEHTWJISAIIMEN BE3 NCKYCCTBEHHO PEI'YJIMPYEMbBIX

KJIUMATHUYECKHUX YCJIOBUI

2.1 lIkadwr,
MaHeNu, COOpKHU B
MIOMEUICHUN
MAaIIMHHOTO 3a1a
BOIH3U
dbynnamenta TT'
(oM. 3-10 M) u B
KOTEJIbHOM
OTIeNICHUH

YXJI
3.1

10++45

*

10++50
*

98, 25
°C

M4

0,5+100

5 (0,5)

30 (3,0), 2-
20 mc
MHOT'OKpPATH
bIC




T3.1 |- - 98, 35
10++50 [10++60 °C
2.2 Ukadsr, YXIT |- - 98, 25 M41 {0,5+200 20 (2,0) | 30(3,0), 2-
nanenu, coopkn | 3.1 |10++45 10++50 |°C 20 mc
Ha QyHIaMeHTe * * MHOTOKpaTH
TT (ot™. 6-9 M) bIC
T3.1 |- - 98, 35
10++50 [10++60 °C
2.3 Ilxadsl, YXIT |- - 98, 25 M41 |0,5+200 30* (3,0) | 30(3,0), 2-
nanenu, coopku (3.1 |10++50 [10++50 |°C 20 mc
BHYTPH * * MHOT'OKPaTH
dbyHIaMeHTa 1 ple
o
TypOOTreHepaTopo
M
T3.1 |- - 98, 35
10++50 [10++60 °C

3. HEOTAIIJIMBAEMBIE CYXHE IIOMEHIEHUA B KAIIUTAJIBHBIX _
CTPOUTEJIBHBIX KOHCTPYKIHUAX SJIEKTPOCTAHIMU C ECTECTBEHHOU
BEHTWIALMEN BE3 UICKYCCTBEHHO PETYJIMPYEMBIX KJIMMATUYECKHX

YCJIOBUM

3.1. HIkadwr,
manenu P3A Oe3
KOMMYTAallMOHHBI
X anmnaparos,
BBI3BIBAIOIIUX
yAapHbIE
BO3ACHUCTBUS

YXJI
3.1

T3.1

10++40

10++50

10++45

10++60

98,25°C

98,35 °C

M7

0,5+10
0

10 (1,0)

30 (3,0), 2-
20 mc
MHOTOKpaTH
bIC

3.2 Otcexn P3A
B KOMIUIEKTHBIX
pacrnpenenuTenbH
bIX YCTPOKCTBaX
c
KOMMYTallMOHHBI
MU armapaTaMmu

VXJI
3.1

T3.1

10++40

10++50

10++45

10++60

98,25°C

98,35°C

M43

1,0+10

10 (1,0)

100 (10), 2-
20 Mmc
OANHOYHBIC




4. HEOTAIIVIMBAEMBbIE CYXHE IIOMEHIEHHUA B KAIIUTAJIBHBIX .
CTPOUTEJIbHBIX KOHCTPYKIUAX IIOACTAHIIUU C ECTECTBEHHOH
BEHTUIALHUEUN BE3 HCKYCCTBEHHO PET'YJIMPYEMBbBIX KIIMMATHYECKHUX

YCJIOBUH
4.1. tlkadsr, VXIT |- - 98,25°C| M40 |0,5+10 5(0,5* | 30(3,0), 2-
nagenu P3A 6e3 |3.1 25*++4 |25 ++4 0 20 mc
KOMMYTallMOHHBI 0 5 OJIMHOYHBIE
X aImaparosB,
BBI3BIBAIOIIMX
yIlapHbIe
BO3/ICUCTBUA
T3.1 |- - 98, 35 °C
10++50 |10++60
VYXIT |- - 98, 25 °C
3 60++40 |70++45
T3 - - 98, 35 °C
10++50 |10++60
4.2 Orcexu P3A | YXIT |- - 98,25°C| M43 1,0+10| 10(1,0) | 100 (10), 2-
B KOMIUIEKTHBIX |3.1 25*++4 |25 ++4 0 20 Mmc
pacrpeeuTebH 0 5 OJTMHOYHBIC
BIX YCTPOUCTBAX
c
KOMMYTallMOHHBI
MU anmnapaTamMu
T3.1 |- - 98, 35 °C
10++50 |10++60
VXIT |- - 98, 25 °C
3 60++40 |70++45
T3 - - 98, 35 °C
10++50 |10+ +60
4.3. lIxadsr, VXIT |- - 98,25°C| M7 /0,5+10 10(1,0) | 30(3,0), 2-
HaHeI! B 3.1 25*++4 |25 ++4 0 20 Mc
KOMITPECCOPHOM 0 5 MHOTOKpaTH
WJIN HA IS
¢dbyHamMeHTe
CUHXPOHHOTO
KOMITIEHCATOpa
(CK)
T3.1 |- - 98, 35 °C
10++50 |10+ +60
VXIT |- - 98, 25 °C




3 60++40 |70++45

T3 98,35°C

10++50 |10+ +60

5. METAJUVIMMECKHUE ITIOMEHIEHUSA, B KOTOPBIX KOJTEBAHUA
TEMIIEPATYPbBI U BJIA’KHOCTHU BO3AYXA HECYIIECTBEHHO
OTJIMYAIOTCA OT KOJIEBAHUM HA OTKPBITOM BO3IYXE.
KOMIIVIEKTHBIE TPAHC®OPMATOPHBIE IOJACTAHIIUU 35-110 xB
HAPYKHOH YCTAHOBKHA

5.1. llIxadwr, VXIT |- - 98,25°C| M40 |0,5+10| 5(0,5* | 30(3,0),
manenu P3A 6e3 (2.1 60++40|70++45 0 2-20 Mc
KOMMYTallMOHHBI OIUHOYHBIE
X aImaparosB,
BBI3BIBAIOIINX
yIapHbIC
BO3ACHUCTBUS
T2.1 |-

- 98,35 °C
10++50 |10 ++60

5.2 Orcexn P3A |VXJI |- - 98,25°C| M43 11,0+10 10(1,0) | 100 (10),
B KOMIUIEKTHBIX |2.1 60++40|70++45 0 2-20 mc

pacnpeenuTenbH OJIMHOYHBIE
BIX YCTpOMCTBaxX

c

KOMMYTallHOHHBI

MU anmnapaTramMu
T2.1 |-

- 98,35 °C
10++50 |10 ++60

* [lo maHHOMY TIapaMeTpy K armapaType CleayeT NPeabsIBIsaTh 0oJiee KECTKUE TpeOOBaHMS,
YeM 10 CTaHJAPTy JUIsl 3TOM KaTerOpHH UCTIOTHEHUSI.

VenoBust skcrutyatauun MIT P3A gomkHBI MCKIIIOYaTh BO3JCMCTBHE MPSMOTO COJHEYHOIO
W3IIy9CHHS, TPsSMOE TMOMNajaHue aTrMoC(EepHBIX OCAJKOB, KOHJICHCAIMIO BJIard W HaIudue
arpecCUBHOU Cpelbl.

Jna MIT P3A nomkHa npegycmaTpuBarbes 3KCIulyaTanust Ha Bbicote 10 2000 M Hax ypoBHEM
MOpH.

VYerpoiictea MIT P3A nomkHbI peHa3HAYaThes U SKCIUTyaTallud B palloHax ¢ arMocdepoit
Tuna 2 (MpoMBbILUIEHHAsT), TJ€ cpella He B3PhIBOOMACHAs, HE coJep Kalasi TOKONPOBOAIIEH IbUIH, a
KOHIICHTpALUSI CEPHUCTOTO Ta3a B BO3AyX€E HE MpeBbIaeT HopM, oroBopeHHbIX 'OCT 15150-69.

ITpu TemoBbIX pacyerax M ucoblTaHusax ycrpoiictsB MII P3A, pasmemaembix B 3aKpbITBIX
obbemax, Hampumep, B orcekax saeek KPY u KTII CH wim B Apyrux, rje BO3MOXKHO BBIJICICHUE



TeIIa OT YCTAaHOBIEHHOW TaM JApYroil ammaparypsl, 3a 3()QeKTUBHOE 3HAYCHHE TEMIIEPATypHhI
OKPY’KaIOIIIEeH Cpebl JOJDKHO IPUHUMATHCS BEpXHee pabouee 3HaueHue, yeeiauaernHoe Ha 10 °C.

4.1.2. XpaHeHue U TPAHCIIOPTHUPOBAHUE

Yerpoiictea MII P3A  ucnonnenuss YXJI4 nomxHBI OBITh paccyMTaHbl Ha XpaHCHHUE B
HEOTAIUIMBAEMBIX XpaHUJUIIAX C BEPXHUM 3HAUCHHUEM TemIiiepaTypbl Bo3ayxa mioc 40 °C u
HIOKHUM - MUHYC 50 °C, ¢ OTHOCUTENBHOM BlaxkHOCTHI0 98% 1ipu 25 °C (ycnoBus xpaHeHus 2).

Yerpoiicta MIT P3A ucnonaenunit YXJI3, YXJI3.1, YXJI2.1, 04, T3, T3.1, T2.1 nomkHbI OBITH
paccuMTaHbl Ha XpaHEHUE B HEOTAIUIMBAEMBIX XPAHWIIMILAX C BEPXHUM 3HAUYCHHEM TEMIIepaTyphl
Bo3ayxa mnoc 50 °C u HuxHUM - MuHyc 50 °C, ¢ OTHOCUTENBHOUN BIaXHOCThIO 98% mipu 35 °C
(ycnoBus xpaneHus 3).

VYerporictBa MII P3A 10iKHBI TpaHCIOPTUPOBATHCS HA/IEKHBIM U 3aKPBITBIM TpaHcnopToM. [1pu
TPaHCIIOPTUPOBAHUM JIOJDKHBI JIOIIYCKAaThCsl CIIEAYIOIIME BO3JEHCTBUS BHEIIHEH OKpYXaroUleu
CpEIBI:

JUIs BUJIOB KimMatnueckux ucnoinenuid YXJI4, VXJI3.1, VXJI3, YXJI2.1 BepxHee 3HaueHHE
TEeMIEpaTyphl OKpysKarolero Bo3ayxa mitoc 50 °C, mikuee - Munyc 60 °C (ycnoBus XxpaHeHus 5);

JUIsl BUJIOB KimMatuueckux ucnonHenudt O4, T3.1, T3, T2.1 BepxHee 3HAUEHUE TeMIEPaTyphbl
OoKpy>karotero Bo3ayxa mitoc 60 °C, uuxuee - munyc 60 °C (ycioBust xpaHeHus 6).

Ycenosus TPAHCIIOPTHUPOBAHUA W XPAHCHUA, OTIMYAIOIIMECCA OT YKAa3aHHBIX, A1 KOHKPCTHBIX
yctporictB MII P3A 1omxkHBI cielIMalbHO COTJIACOBBIBATHCSA C 3aKa3YMKOM, 3aMHMCBIBATHCS B T3 U
TV Ha KOHKPETHOE YCTPOMCTBO.

(U3menennas pemaknus, M3m. N 1).

4.2. TpeboBaHUA K BHELUHUM MEXaHU4YeCKUM BO3AEeNCTBYHOLWMUM haKkTopamMm B yCIOBUSIX
aKcnnyaTauum, XpaHeHUA U TpaHCNOPTUPOBaHUA

VYerpoiictea MII P3A 1o ycTOMYMBOCTM K BHEIIHMM MEXAHMYECKUMM BO3JEHCTBYIOIINM
dakTopaM JOKHBI cO0TBeTcTBOBaThH TpeboBanmsm ['OCT 17516.1-90E.

B tabnune npuBeneHsl TexHuueckue TpedoBanus k MII P3A B yacTu BHEUTHHUX MEXaHHYECKHX
BO3JICUCTBYIOMHMX (DAKTOPOB.

TpeboBanusiM k ceiicmocToiikoctu (o crannapry MOK-68 MHTEHCHBHOCTH 3€MIIETPSICEHUS HE
meHee 9 OamioB) anmaparypa P3A rpynn mexanuueckoro ucnonHeHus M4, M7, M41, M43
YJIOBJIETBOPSIET.

st coorBercTBus anmapatoB MIT P3A rpymnmel Mexanndeckoro ucrnoiaHeHust M40 (cM. Tabiuiry,
.1, 4.1, 5.1) TpeGoBaHUSAM K CEHCMOCTOMKOCTH K 3eMIICTpSICCHHSIM B 9 OalljloB 3HAYCHUE
aMILTUTY/Ibl YCKOPEHUSI CHHYCOMIAJIbHOW BUOpaIuu J0JDKHO ObITh HE MeHee 0,58,



B HOpMHpyeMBbIX AMamna3zoHax 4acTOT B MECTaX YCTAHOBKH IMEUYATHBIX IUIAT, MOAYJIEH U APYTrUx
3JIEMEHTOB KOHCTPYKIUs ycTpoilcTB MII P3A He omkHa UMETh pe30HAHCOB.

[Tomemenuss BHyTpu (GyHIAMEHTOB M IO TypOoreHeparopamu (cM. Tabmuiy, nm.2.2, 2.3), B
KOTOPBIX B HACTOSIIEE BpEMs MHOTJA Pa3MEIIAeTCs almaparypa CHCTEMbl BO30YXKICHHUS, TOJIKHBI
OBITh OTHECEHBI K TMOMEIICHUSM, HEPUTOIHBIM i pasMemenus MIT P3A u3-3a 3HaunTEIBHBIX

BUOpAIHii 1 BO3MOKHBIX PE30HAHCHBIX SIBJIEHUI B KOHCTPYKTUBHBIX YacTsx ycTpoiicts MII P3A.

TpeboBaHMsT K CTOMKOCTU YCTPOMCTB NMpPH BO3JEHCTBUM MEXaHUYECKUX (PAKTOPOB B YCIOBHUAX
XpaHEHHs U TPAHCIIOPTUPOBAHMS TODKHBI cooTBeTcTBOBaTH Tpymme C mo 'OCT 23216-78.

VYerpoiictea MIT P3A  nobkHBI  IONYCKATh  TPAHCHOPTUPOBAHUE KEIE3HOIOPOXKHBIM U

ABTOMOOMJIBHBIM TPAaHCIIOPTOM M UX COYETAaHHEM, a TaK)Ke BOJHBIM IyTeM (Kkpome Mops). Ilpu sTom
JIOIYCTUMOE YHCIIO MEPErpy30K YCTPOMCTB HE TOJKHO OBITh MeHee 4.

4.3. TpeboBaHNA K INEKTPUYECKON NPOYHOCTN U30NALUN

4.3.1. Anmaparypa P3A 1o npoyHOCTH 53JE€KTPUYECKON H30JSALUU JODKHA YIOBIETBOPATH
tpeboBanusm 'OCT 30328-95 (MDK 255-5-77).

VcnbITaHus U30J1UH JOKHBI BKIIIOYATh!

U3MEPEHUE CONMPOTUBIICHUS U30JIALNH;

UCTIBITAHUS AJIEKTPUUYECKON MPOYHOCTH;

UCTIBITAHUS UMITYJIbCHBIM HalpsHKEHUEM.

Knumarnyeckue ycnoBusi NpoBeIeHUs] UCIIBITAHUN JOKHBI OBITh CIETYIOIUMHU:

TeMIEpaTypa okpyxaromien cpensl ot 15 1o 30 °C;

OTHOCHTEJIbHAS BIIAXKHOCTE OT 45 1o 75%:;

atMocdepHoe aasnenue ot 86,0 1o 106,0 xI]a.

WcnbITaHus JOJDKHBI IPOBOJUTHCS HA HEHArpeToM yCTPOMCTBE.

4.3.2. 3MepeHne cONpOTUBIICHUSI U30IIAUN

ConpoTuBiIeHNHE U3OJSIUN MEXAY KaKJ0W HE3aBUCHUMOM 1IeTIbI0 (TajJbBaHUYECKH HE CBA3aHHOU C
JPYTUMH LETSIMHA) U KOPITyCOM, COEIMHEHHBIM CO BCEMH OCTaJIbHBIMM HE3aBHCUMBIMHU LIEISIMH,
T0JDKHO ObITh HEe MeHee 100 MOM npu HanpsbkeHuH noctostHHOoro Toka 500 B.

K nezaBucumbiM 1iersim ycrpoiictBa MIT P3A nomkHBI OBITH OTHECEHBI:

BXOJIHBIE LIEMIU OT U3MEPUTENBHBIX TPaHC(HOPMATOPOB TOKA;



BXOJIHBIE LIETIU OT U3MEPHUTENBHBIX TPaHC(HOPMATOPOB HAPSIKEHUS;
BXOJIHBIC LIETIU MTUTAHUS OT CETH ONEPaTUBHOIO TOKA;

BXOJIHBIE LIEMTU KOHTAKTOB peJie IPYTUX YCTPOICTB;

BBIXO/IHbIE 1T KOHTAKTOB BBIXOJIHBIX peJie YCTPOICTBA;

1enu HUQPOBBIX CBSI3€H C BHEIIHUMHU YCTPOWCTBAMU C HOMUHAJILHBIM HampshkeHueM He 6ornee 60
B, ranbBaHUYECKHM HE CBSI3aHHBIC C BXOHBIMU, BEIXOJHBIMHU U BHYTPEHHUMHU IICTISIMHU;

BHYTpeHHI/IC I/IBMepI/ITeHBHBIC 1 JIOTHYCCKUC IICIIN yCTpOﬁCTBa C HOMHMHAJIbLHBIM HaprDKeHI/IeM HC
6osee 60 B, rabBaHMYECKH HE CBSI3aHHBIE C BXOJHBIMH, BBIXOIHBIMHU LETISIMH M IIETISIMU IIUPPOBBIX
CBA3EN.

4.3.3. UcnplTaHus 3JIEKTPUUYECKON TPOYHOCTH

DnexTpuyueckas U30JALUs KaX10M U3 BXOAHBIX WM BBIXOJHBIX HE3aBUCHUMBIX LI€TIEH YCTpOiicTBa
[0 OTHOLIEHUIO KO BCEM OCTAJIbHBIM HE3aBUCHUMBIM LIEISIM M KOPIYCY JOJKHA BBIACPKUBATH O€3
MOBPEXACHUN HCHBITaTEIbHOE HanpshkeHue AeiicTByromuM 3HadeHueM 2,0 kB wacrotel 50 I'n B
Te4eHHue | MUH.

DJNeKTpUYecKass U30JS1Usl BHYTPEHHUX W3MEPUTEIbHBIX M JIOTMUECKUX IIeNel, a Takke Leneu
M(POBBIX CBA3EH C BHEUTHUMHU YCTPOMCTBAMU C HOMHUHAJIBHBIM HampsikeHueM He Ooisee 60 B
(ranbBaHMYECKH HE CBS3AHHBIX C OPYTMMH HE3aBUCHUMBIMU IEMSMH) OTHOCHTEIBHO KOpIyca U
JIPYTUX HE3aBUCHUMBIX IIeMed JIOJDKHA BBIACPKMBATH 0€3 TOBPEXKIECHUNM HUCHBITATEIEHOE
HanpspkeHue AeictyronuM 3HauenueM 0,5 kB gactorsl 50 ['11 B Teuenne 1 mMuH.

4.3.4. McnplTaHusl UMITYJIbCHBIM HaIPSDKEHUEM

DnexTpudeckas U30JALMs KaKI0H U3 BXOIHBIX U BBIXOJHBIX LI€NEH yCTpOHCTBA MO OTHOIIEHUIO K
KOpIYCY M JpYrMM HE3aBUCHMBIM LENsM JOJKHA BbIIEPKHUBATh 0€3 MOBPEKICHUN TpH
MOJIOKHUTEIBHBIX M TPU OTPHUIATENBHBIX HMITYJbCA HCIBITATEIIbHOTO HAMpPSDKEHUS CIETYIOLINX
apaMeTpoB:

amruntyaa - 5,0 kB ¢ nonyctumbiM oTkiI0oHeHHEM 10%;

JUTUTEIBHOCTD TiepeaHero ¢pporTa - 1,2 Mxc £30%;

JUTUTEIBHOCTD TOTycraza 3aaaero gpponta - 50 mxc £20%;

JUIUTEIBLHOCTh UHTEPBAJIa MEXKIY UMITYyJIbCAMU - HE MEHee 5 C.

OnexTpuyeckas U30JALMs BHYTPEHHUX U3MEPUTENIBHBIX U JIOTHYECKUX Lienei, 1enel nudpoBbIxX
CBsi3€ll C BHEIIHUMH YCTPOWCTBAMH C HOMHHAJIBHBIM HarpspkeHueM He 6osee 60 B (rampBannuecku

HC CBA3aHHBIX C BXOIAHBIMHU, BBIXOJHBIMH W BHYTPCHHHUMU HGHHMI/I) OTHOCUTCIIBHO KOpPITyCa,
COCAUHCHHOTO C APYIrUMHU HC3aBUCHUMBIMU LCIAMU, NOJIKHA BBIACPKHUBATH 0e3 HOBpe)KIICHI/Iﬁ TpUu



MOJIOKUTEIBHBIX W TPH OTPHUIATENBHBIX HMITYJIbCA HCIBITATEIFHOTO HANPSOKEHUS, WMEIOIUX
CIIeyIoIIre TapaMeTphl:

ammuintygaa - 1,0 kB ¢ nonyctumbiM otkioHenuem 10%;
JUIUTEILHOCTD niepeaHero ¢ppouTta - 1,2 mxc £30%;
JUIMTETILHOCTD ToJTycraza 3aaHero gpponra - 50 mxc £20%;

JJIUTEIIBHOCTh HHTEPBAJIa MEXKAY UMITYJIbCaAMU - HE MCHECC 5c.

4.4. TpeboBaHMA K NOMEXO3aLULLEHHOCTHN

VYerpoiictea MII P3A 1o ycTOWYMBOCTM K BHEIIHMM W BHYTPEHHUM IIOMEXaM JIOJIKHBI
cootBeTcTBOBaTh TpeboBanusm 'OCT 29280-92.

[lpy wucHbITAHUAX HAa TOMEXOYCTOWYMBOCTH JIOJDKCH NPUMEHSTBCS KPUTEPHA A KadecTBa
(GYHKIIMOHUPOBAHUSI alllapaTypsl, T.€. JOHKHO 00ECIeYMBATLCS HOPMalbHOE (YHKIIMOHUPOBAHUE
0e3 cOoeB.

WcnbiTanust 1OMKHBI MPOBOAUTHCS MPU MOJAHHOM ONEPATUBHOM HAIPSIKEHUU C MPUIOKEHUEM
WCIIBITATENIbHBIX BO3JICHCTBUM 110 3 UK 4-My KJ1accy.

VYerporictea MIT P3A jgomkHbl mojaBeprarbest  CIEAYIOIIMM  BHJAM  UCIBITAaHUNW — Ha
[IOMEXOYCTOUUNUBOCTb:

4.4.1. VcnblTanusg Ha YCTOMYMBOCTh K 3aTyXawooluMm KosebanusMm wyactoroil 0,1-1,0 MIn
(cTemneHp KECTKOCTH 3) ¢ aMIUIUTYJ0M MEepBOro MMITYJbCAa MCIBITATEILHOTO HampsbkeHus 2,5 kB
(Ip MTPOJOIBHOM cXeMe MOJKIIOUEHHs HCIbITaTeaIbHOro ycrpoiictsa) u 1,0 kB (mpu nonepeyHoit
CXeMe MOJKIIIOUEHU).

HcneITaTensHOE HaMps>KCHUEC JOJKHO IMPUKIIAABIBATECA MEXIY Ka)K,ZIOI\/’I HE3aBUCUMO OCIbO U
KOpmmyCoM, COCAMHCHHBIM CO BCEMU JPYI'UMU HE3aBUCUMbBIMU LICTIAMU.

HpI/I HOHCpC‘-IHOfI CXCEMC IMOAKIOYCHHSA UCIIBITBIBAOTCA TOJBKO BXOJHBIC LICIIHN TpaHC(I)OpMaTOpOB
TOKa W HAIIPAKCHUA.

4.4.2. VcnplTanus Ha YCTOMYMBOCTh K HAHOCEKYHITHBIM UMITYJIbCHBIM IIOMEXaM B COOTBETCTBHUH C
tpeboBanusimu ['OCT 29156-91* (ctemenp xecTkocTH 4): € aMIUTUTYIOM HCHBITATEIbHBIX
uMnynbcoB 4 kB miis Bxoansix nened nutanus 220 B, 2 kB - 115 BceX OCTanbHBIX HE3aBUCUMBIX
Herne.

* 3mec m manmee mo tekcry. [ewictBue 'OCT 29156-91 ormeneno Ha tepputopun PD ¢
01.01.2001. Bzamen geiictByer 'OCT P 51317.4.4-99. (MYC N 4, 2000 r.). - Ilpumeuanue
"KOJEKC".



4.4.3. HWcnplTaHuss Ha YCTOWYMBOCTb K DJJIEKTPOCTATMUECKUM IIOMEXaM B COOTBETCTBUU C
tpeboBanussmMu ['OCT 29191-91* ¢ ucnbITaTeNbHBIM HANPSHKEHUEM HMMITYJIbCa Pa3psSIHOTO TOKa
(cTeneHsb )XeCcTKOCTH 3):

IIPYU BO3JYILIHOM paspsje - 8 kB;

IIpU KOHTAKTHOM paspsije - 6 kB.

Pa3psbpl 1OKHBI TPOM3BOJUTHCS HA TOBEPXHOCTD annapaTypsl P3A 1 Ha Te TOUKH €€, KOTOpbIe
JOCTYITHBI 00CITY’KUBAIOLIEMY [1€PCOHAIY.

* 3pecy m pmanee mo Tekcry. JedcrBue 'OCT 29191-91 ormeneno Ha Tepputopun PD ¢
01.01.2001. B3amen neiicteyer I'OCT P 51317.4.2-99. (MYC N 4, 2000 r.). - Ilpumeuanue
"KOJEKC".

4.44. VcnpiTaHusd Ha YCTOMYMBOCTH K MArHUTHOMY TIOJIO MPOMBIIIJICHHOW YacTOTHl B
COOTBETCTBUHU C TpeboBanusiMu crapmaapra MOK 1000-4-8-93. VcmbeiTaTenbHOE BO3ICHCTBHE -
MarHuTHOE 1OJIe HanPsHKEHHOCTHIO 30 A/M (CTeneHb KECTKOCTH 4).

AnmnapaTypa AOJDKHA MOJBEPraTbCs UCHBITAHUAM B T€X KOHCTPYKLUHMAX (PKpaHbl, 00OJOYKH), B
KOTOPBIX OY/IET SKCILTyaTUPOBATHCS.

4.4.5. HcnpitaHuss Ha YCTOWYMBOCTH K PaJAMOYaCTOTHOMY JJICKTPOMArHUTHOMY IIOJIO B
COOTBETCTBUU C TpeboBanusimMu crtangapra MDOK 801-3-84. HcnoeiTaTenbHOe BO3JEHCTBUE -
M3JIy9aeMoe JIEKTPOMAarHUTHOE ToJie ¢ HarpsikeHHOCThIo 10 B/M (ctenens sxectkoctH 3).

4.4.6. VcnplTaHuss Ha YCTOWYMBOCTh K MMKPOCEKYHJIHBIM HMITYJIbCHBIM IOMe€XaM OOJIbIION
SHEPIruu (MMITyJIbCAaM HaNpsOKEHUs/ToKa ATUTEeIbHOCThIO 1/50 u 6,4/16 MKC COOTBETCTBEHHO) B
COOTBETCTBUM C TpeboBaHusiMu craHmapra MOK 255-22-1-88. AMiumTyna HanpsOKeHHS
UCTIBITATENbHOTO MMITyJIbca (CTENEHb JKecTKocTu 4) - 4 kB 11 BXOXHBIX ILemedl Toka H
HANpsDKEHUS, TOJKIIOYEHHBIX K YCTAHOBJIEHHBIM Ha TOJCTAHIIMM BBICOKOTO HAIPSKEHUS
TpaHchopMaTopaM TOKa U HAMPSKEHHS.

4.477. HcnblTaHus Ha YCTOﬁqHBOCTB K KOHAYKTHBHBIM HH3KOYAaCTOTHBIM IIOMEXaM H3-3a
IMPOBAJIOB HAIIPAXKCHHUA ITHTAHUA, KPATKOBPEMCEHHBLIX IIEPCPBIBOB W HCCUMMCTPHHU IHUTAIOIICTO
HAIPsSPKCHU .

ITapameTpbl HUCHBITATENIBHOIO BO3JCUCTBUA: 3HAYECHUE HW3MECHCHHUS HANPSKCHHUS HE MEHee
0,5&, Tpu umTensHOCTH mpoBana 0,5 ¢, IMTeTbHOCTh TIepephIBOB HanpskeHns: He MeHee 100

MC.

HcnprtanusM nojBepratorcs BXxojHble Lenu nutanus ycrporcts MII P3A. Ilpm ucnslTaHmAx
YCTPOMCTB, pabOTalOIMX HA BBIIPSIMICHHOM OINEPAaTMBHOM TOKE M MOJNYYAalOIIUX SHEPTUi0 OT
Tpex(}a3HOro UCTOUYHKKA, HEOOXOAUMO BO3JIEHCTBOBATH MPOBAIIAaMU U MEpEpbIBAMHU HAIIPSHKEHUS Ha
Tpu (a3sl OTHOBPEMEHHO, 3aTeM Ha ABe (a3bl U HA OJHY (azy.

4.4.8. VcnplTaHusg Ha yCTOMYMBOCTh K HMITYJbCHOMY MarHUTHOMY IIOJIIO, BO3HMKAIOLIEMY B
pe3ynbTaTe MOJHUEBBIX PA3PSA0B WIM KOPOTKUX 3aMbIKAHUN B IEPBUYHOI CETH, B COOTBETCTBUU C



TpeboBanusimMu crangapra MOK 1000-4-9-93. TlapameTpbl UCMIBITATEILHOTO BO3JCHCTBUS (CTETICHD
JKECTKOCTHU 4) - MAarHUTHOE T0JI€ C HaNpsoKeHHOCThIo 300 A/M.

4.5. Tpe6GoBaHUSA K YCNOBUAM NUTAHUSA ONepaTUBHbLIM TOKOM

4.5.1. Dnexrponuranue yctpoilctB MII P3A nomKHO NMPOM3BOAUTHCA OT CETH OINEPATUBHOIO
MOCTOSTHHOTO TOKA C aKKyMYJIITOPHOW OaTapeeii HiTi OT CeTH BBIIPSMIICHHOTO OTIEPATUBHOTO TOKA.

4.5.2. YcrpoiictBa MIT P3A 10/KHBI HIMETh 3aIIMTY OT MOJA4YM HANPSDKEHUS MTUTAHUS 00OpaTHOM
MOJISIPHOCTH.

4.5.3. VYcerpoiictBa MII P3A He nomkHbl naBath cOOM, BBIXOAUTH W3 CTPOSI WIM JIOXKHO
cpabaTbIBaTh NPH MOIKIIOUCHUN U (MJIH) OTKIIOYEHUH UCTOYHHMKA TUTAHHS.

4.5.4. Ycrpoiictea MII P3A momxHBI COXpaHATh pabOTOCIOCOOHOCTD, 3aJaHHBIC MapaMeTpPhl U
porpamMMbl JIEHCTBUSI TIOCJI€ TE€PEPHIBOB MUTAHUS JIO00M UIMTEIBHOCTH C IOCIEAYIOIIUM
BOCCTAHOBJICHHEM.

Tpe6oBaHusA Npy UCNONbL30BaHUN CETU ONEePaTUBHOIO NOCTOSIHHOrO TOKa C
aKKyMynATOpHOM 6aTapeen

4.5.5. XapakTepHCTUKa TEPBUYHOW CETH THTAHUS TPHU HCIOJIB30BAaHUH aKKyMYJISATOPHOU
Garapeu:

HomuHaneHOE HanpsokeHue +220B
JomycTuMble TJIUTETbHbBIE OTKIOHEHUS HAMPSHKEHUS +10%, -20%
DKCIUTyaTalluOHHBIN YPOBEHb COMPOTHUBIICHUS 0,1-0,5 MOwMm
M30JISIUN

MuHHMMaIbHBIN JUIUTENbHBIA ypoBeHb conpoTuBieHust 20 kOm
U30JISILUH

PacnipenenenHas eMKOCTb CETH ONIEPATUBHOTO 5-50 Mmx®
IIOCTOSIHHOTO TOKa OTHOCHUTENILHO "3emuan"
4.5.6. YcrpoiictBa MII P3A nomxHBI cOXpaHATh 331aHHbIE QYHKIMK 0€3 U3MEHEHUsI TapaMeTPOB
U XapaKTEePUCTUK cpabaThIBaHMUS:

IIPU NIepepbIBaxX MUTAHUS AIUTENBHOCTHIO 10 0,5 ¢;

IIPY 3HAUYEHUU MMYJIbCALUU B HAIPsDKEHNUU UTaHus 12%.



TpeﬁoBaHMﬂ npu ncnornb3oBaHNn CeT BbINPAMIIEHHOIo onepatTuBHOro Toka

4.5.77. XapakTepucTUKa TEPBUYHOM CETHM MHUTAHUS MPU KCIOJIB30BAHUU  BBIIPAMUTEINS,
MOJTYYaIOIIEr0 SHEPTHIO OT Tpex(dazHoM WK oHO(}A3HOH CeTH MepeMeHHOr0 TOKa:

HomunanbHoe HanpsixeHue 380 um 220
B
JlommycTiMBIe IJIMTETbHBIE OTKIIOHSHUS HAMPSDKEHUS +10%, -15%
Yucino ¢a3 3 wm 1
Yacrora 50T
JlonycTuMble ITUTENbHbIE OTKJIOHEHUS YacTOTHI +0,5 T

4.5.8. Ycrporictea MII P3A noymkHBI cCOXpaHATh 33aHHbIE QYHKIIMHN 0€3 U3MEHEHUSI TapaMETPOB
U XapaKTEPUCTHK CPadaThIBAaHHS:

IpU U3MEHEHUH YacTOThI MUTAIOIIeH ceTu Ha +5 ['Ir;
IpY HECUMMETpPUHU MUTaroniero Tpexdasnoro Hampspkenus 10 20%;

IpY CHWKEHUSX HampspkeHus nutanus o 0,45 L7, mumrtensHocThIO 10 1,5 ;

IIpU NepephIBax MUTAaHUS AIUTENbHOCTHIO 110 0,5 ¢;

IIPY 3HAUEHUU MYNbCALUU B HANIPsDKEHNUU UTaHus 12%.

4.6. TpeboBaHUA K KOHCTPYKTUBHOMY MCMOSTHEHUIO

Hns yerpoiicts MII P3A n0omkHBI NPUMEHATHCSA CTaHAAPTHBIE INUPOKO MPHUHSITHIE KOHCTPYKTHBBI
(HampuMep, KacceTbl, MOJIyJIH, 0JIOKM KOHCTpyKTHBa "EBpocTanmapt").

Crenenp 3amMTHl MEpCOHAja OT CONPUKOCHOBEHMS C TOKOBEIYIIMMH YacTsIMHU YCTPOMCTBA,
HaXOJSAIIMMHUCA MO/ 000J0YKOM (KpoMe BXOAHBIX M BBIXOJHBIX 3aKHMOB JUISl TOAKIIOYEHUS
IPOBOJHUKOB), a TAK)KE OT MPOHUKHOBEHUS U OTJIOKEHHSI IbLIM JA0JKHA OBITh He MeHee IP5X s
Bcex ycrpoiicts MII P3A.

[IpenoTBparnienne nomaaanus Boabl B ycrpoiictBa MII P3A momkHO oGecriednBaThCs 3alUTHON
000JI0YKOI YCTPONCTBA U JTOMOTHUTEIHHO 3alIUTHON 000JIOYKOM KapKaca, B KOTOPHIH HEOOXOIUMO
BcTpouTh ycrpoiicTBo MII P3A u obecrieunTh 3ammTy UIsi OOBIYHO BCTPEYAIONIUXCS YCIOBUH -
IPX4.

Crenenb 3amuthl ycTpoicTB MII P3A oT mpoHWKHOBEHHs BOJBI JOKHA ObITh He MeHee [PX4
(mo 'OCT 14254-80).



4.7. TpeboBaHUA K 3NeKTPo6e3onacHoOCTH

TpeboBaHus K 3JIEKTPOOE30MACHOCTH JOJKHBI cooTBeTcTBOBaTh HOpMaM ['OCT 12.2.007.0-75,
['OCT 12.2.007.6-75 u 'OCT 12.2.007.7-75.

4.7.1. Tlo cnocoOy 3ammTthl 4enmoBeka yctporictBa MIT P3A nomkHbl oTHOCHTBCS K Kiaccy 01
(C'OCT 12.2.007.0-75, m.2.1).

4.7.2. YpOBEHb PACIIOJIIOKCHHUS OPTaHOB PETYIMPOBAHUS YCTaBOK, a TaKXKe MPHOOpPOB, IO
KOTOPBIM MOJXET TMPOU3BOIMTHCSA OTCYET I[apaMeTPOB, [OJDKEH HaXOIUThCS B Tpeielax,

oroBopeHHBIX B 111.3.4.10-3.4.14 TOCT 12.2.007.0-75.

4.7.3. ConpoTuBICHNE U30JIALIMYU LIENEeH B MpeesiaX OJHOr0 YCTPOHCTBA JOJDKHO OBITH HE MEHEE
100 MOwm.

4.7.4. Bce KOHTaKTHbIE BBOJBI (BBIBOJIBI) ycTpoiicTBa P3A, nMmeromue HanpsikeHus: cBbiie 36 B,
JTOJKHBI OBITh 3aIUIIEHBI OT CIIy4alfHOTO TPUKOCHOBEHUSI.

4.7.5. YcrpoiicTBa JOKHBI UMETh OONT Il MOAKIIOYEHHS 3amuTHOrOo 3azemieHust mo 'OCT
12.1.030-81 k ob1ieMy KOHTYpY 3a3€MIICHHUS.

4.7.6. HenpepsiBHOCTh 3amuTHOro 3azemisieHuss - no I'OCT 12.2.007.7-75. Ilpu sTom

AIIEKTPUYECKOE CONPOTUBJICHHE, M3MEPEHHOE MEXIy O0NTOM [UIsd 3a3eMJIeHUs W JH00OW ero
METaJUIMYECKON YacThI0, MOJIeKALIEH 3a3€MIIEHUIO0, HE AODKHO npeBbimats 0,1 Owm.

4.8. TpeboBaHMe K NOXapob6e3onacHOCTH

TpebGoBanus K MOXKapoOE30MaCHOCTH JTOJDKHBI cooTBeTcTBOBaTh HOopMam ['OCT 12.1.004-89 u
I'OCT 12.2.007.0-75.

[Tosxxapo6e30nmacHOCTh T0HKHA OBITH 0OecIieueHa:
HCKIIFOYCHHUEM HUCITIOJIBb30BaHM JICTKOBOCIIAMCHAIOIHUXCA MaTCPHUATIOB,

MPUMEHEHUEM CPEJCTB 3aIlUThl JIJII OTKJIIOYEHUS B aBAPUHOM pPEXHUME paloThl (MEeperpes,
KOPOTKOE 3aMbIKaHHE U JIp.).

4.9. Tpe6oBaHMA K TEXHUNYECKOMY OOCNYyKUBaHUIO

B mHacrosiee BpeMs BHABI TEXHHYECKOTO OOCTY>KUBaHHs ycTpoiictB P3A, mporpammbsl u
HNEPUOJUYHOCTb UX MPOBEJCHHUS, a TAKXKE 00BEMBI TEXHUYECKOTO 0OCITYKUBAHHsI TUIIOBBIX IaHeJIeH



3alIUT U aBTOMATHUKH peJIeHOI anmapaTypbl perjameHTupoBansl TpedoBanusimu PJI 34.35.613-89
u PJ1 34.35.617-89 (nanee - [IpaBuia).

TpeboBanusi Kk TexHHYEeCKOMY oOciyxkuBaHuto yctporictB MII P3A (0O6beMbl, MepUOIUIHOCTD,
METOABI OOCITY)KUBAaHUS) OMPEIENSIOTCS M3roToBUTENEeM W Bkiovarores B T3 u TY Ha kaxmoe
yctporictBo MIT P3A, a Takyke yKa3pIBalOTCSl B MHCTPYKIIUHU T10 KCILTyaTaIMK JIJIs TOTPEeOUTE.

YerpoiictBa MIT P3A nomkHBI TOABEPraThCs CASAYIONIMM BUIAM TEXHHYECKOTO 0OCTY)KUBAHHMS.
4.9.1. IlpoBepka npu HOBOM BKJIIOYEHHH.

ITpoBepka ycrpoiictB P3A (B TOM 4rclie BTOPHYHBIX 1IETICH, U3MEPUTEIBHBIX TPaHCPOPMATOPOB,
AJIEMEHTOB TPUBOJIOB KOMMYTAIIMOHHBIX ammapaToB) TMPOBOJUTCS TP HOBOM BKIIOYCHUH
3aIUIIAEMOT0 3JIeKTPooOOpyAOBaHUs (UM TOCNe PEKOHCTPYKLIMHU JIEHCTBYIOIIETO) JJS OLEHKU
WCIIPAaBHOCTHU allllapaTypbl U BTOPUYHBIX IIETICH, MPaBUIBHOCTH CXEM COCIWHEHHM, HACTPOWKH
3aJJaHHBIX MTApaMETPOB 3aLIUTHI, pa0OTOCTIOCOOHOCTH YCTpoiicTB P3A B 1ienom.

[Tporpamma pabot npu HOBOM BKJItoueHUH ycTpoiictB MII P3A nmpuHuMaeTcss B COOTBETCTBUU C
nercreyromuMHy [IpaBuiamu.

4.9.2. BHeouepeaHas npoBepKa.

Bneouepennas mpoBepka IPOBOIUTCA IPU YACTUYHOM M3MEHEHHMHM CXEM, COCTaBa YCTPOWCTBA,
MIpU 3aMEeHE OTJIEIbHBIX AJIEMEHTOB WM MPU PEKOHCTPYKIMH ycTporcTB P3A, npu HeoOXxoqumMocTn
MPOBEPKU U (MJIM) UBMEHEHHS YCTaBOK HJIM XapaKTEPUCTUK 3aIUTHI.

4.9.3. IlocieaBapuiinasi npoBepKa.

[TocneaBapuiiHasi MpoBepKa MPOBOAUTCS ISl BBIACHEHUS NMPUYMH OTKa30B (PYHKIIMOHUPOBAHUS
WM HESCHBIX AeWCTBUN ycTpolicTB P3A.

4.9.4. Ilepnoanyeckas NpoBepKa.

[Tepuonuueckass mpoBepKa MPOBOAUTCS Ul OLEHKM HMCIPABHOCTU aImapaTypbl U BTOPHUYHBIX
nenel (B TOM YHCIIe W3MEPHUTENBHBIX TPaHCPOPMATOPOB, HIEMEHTOB MPHUBOJIOB KOMMYTAIIMOHHBIX
anmaparoB), paboTocrnocoOHOCTH ycTpoiicTB P3A B menom.

O06bem, NepuoIMYHOCTh U IPOrpaMMa MepuoaAndYecKoi nposepku ycrpoiictsa MII P3A nomxHbI
OBITh yKa3aHbl B TexHHUYecKoil nokymentauuu (T3, TY, TO, ND3).

O0BbeM W mporpaMma MEPUOAMYECKON MPOBEPKH BTOPUYHBIX IIENEH M pabOTOCIIOCOOHOCTH B
nenom ycrpoiicte MII P3A nomkHBI cOOTBETCTBOBAaTh TpeOoBaHMIM AelcTByromux IlpaBun s
BHJIa TeXHUYECKOTO oOcmykuBanus "[Ipodunakriudeckoe BoccTaHOBIIEHUE" .

[{ukn nmepuoauueckoi MPOBEPKHU JOJKEH ObITh HE MEHEEe YeThIpeX JIeT (KOHKPETHbIE 3HauYeHUs
ykasbiBarorcs B T3 Ha MII P3A u yTouHAIOTCS 110 pe3yibTaTaM ONbITa 3KCIUTyaTalluHN).



4.10. TpeboBaHUA K PEMOHTY U PEMOHTONPUIroAHOCTHU
YerpoiictBa MIT P3A nomkHBI OBITh BOCCTAHABIIMBAEMBIMH M PEMOHTOTIPUTOTHBIMH.

Boccranosnenue pabortocmocobHocTn ycTporictB MII P3A  nmomkHO mpemycMaTpuBaThCS
HETOCPEACTBEHHO Ha MecTe AKcIuryaranuu. Crnocod BOCCTaHOBJIEHUST pabOTOCIOCOOHOCTH JTOJIKEH
ObITH OroBopeH B T3 Ha KOHKPETHBIE YCTPOKCTBA.

Hns oGecnieuenus pemoHTOnpurogHoctd MII ycTpoHCTB cXeMHO-KOHCTPYKTHUBHbBIE PEIICHUS
JOJKHBI IPETyCMaTPUBATh:

MOJIYJIbHOCTh KOHCTPYKIIMM C BO3MOXKHOCTBHIO 3aMEHBI HEUCIPABHOTO CMEHHOTO DJIEMEHTa
(meuaTHOM TUIaTHI, CyOOIOKa, MOTYJIsA, TpaHCchopMaTopa, 6J10Ka 3aKUMOB U T.11.);

CHUCTEMY HENpEepbIBHOM JHMAarHOCTUKU YCTPOMCTBa C COOOLIEHHMEM O HEHCIPaBHOCTH U
uH(popMaluel 0 xapakrepe oTKa3a (KOJ HEHCIIPaBHOCTH) M O MECTE€ OTKa3a (THUI HEUCIIPaBHOTO
MOJIYJIf).

PeMOHT 31eKTpOHHBIX KOMIIOHEHTOB HeucIpaBHbIX ycTporicTB MII P3A momxken, kak mpaBuio,
MPOM3BOIUTHCS OOE3TMYCHHBIM CHOCOOOM B CEpPBUCHOHM Ciyk0e, CO3MaHHOW NPEANPHITHEM -
MOCTaBIIUKOM YCTPONCTBA.

Jis kaxxnoro oobekTa, Ha KOTOpoM 3kciuryatupyroress MII P3A, mocTaBmukoM A0IKHO OBITh
ONpEENIEHO KOJIMYECTBO 3allaCHbIX CMEHHBIX JJIEMEHTOB pa3HbIX THUIOB (B COOTBETCTBUU C
YCTQHOBJICHHBIM KOJIMYECTBOM YCTPOMCTB), HEOOXOJUMBIX JIi 3aMEHbl B JKCILTyaTHPYIOIIUXCS
ycrpoiictBax MII P3A B TeueHue AByX JieT.

4.11. TpebGoBaHMA K yCTPOMCTBaM CBSA3U C NPOBEPOYHLIMU YCTPOUCTBAMU

KoncTtpykTuBHoe ucnonnenue ycrpoict cBsazu MII P3A nomkHo obGecnieunBaTh MOJIKIIOUYEHUE
IPOBEPOUYHOro ycTpoiicTa K ycrpoiictBy MII P3A 6e3 nmpumMeHeHuss HHCTpyMEHTA.

4.11.1. JJomxHbl IpenycMaTpuBarbes ABa BuAa ycrpoiictBa cBszu MII P3A ¢ mpoBepounsiMu
YCTPOMCTBAMU.

YerpoiicTBO cBsi3u, obecrneunBaroniee nojgady B ycrpoictBo MII P3A BXOIHBIX 3JIEKTPHUYECKHUX
KOHTPOJIMPYEMBIX CUTHAJIOB (II€PEMEHHbBIE BXOJHBIE TOKH, HAPSKEHUs, OJOKUPYIOLIHE KOHTAKTHI
U T.N.) ¥ BBIBOJl U3 YCTPOICTBA BBIXOJHBIX CUTHAJIOB (BKJIIOYAs CUTHAJIBI O COCTOSIHUU BBIXOJHBIX
KOHTAaKTOB).

TexHuueckne BO3MOXKHOCTH JTOrO YCTPOMCTBA CBSI3W JIOJDKHBI OOecleyuBaTh Iepenavy
¢bu3NYECKUX BEIMYMH BXOAHBIX AJIEKTPUYECKUX MapaMeTpoB (TOK, HAIMpsDKEHHWE) U BBIXOJHBIX
CUTHAJIOB ycTpoiicTBa P3A, nocTaTOUHBIX AJIs:

NPOBEPKH 3JIEKTPHUECKUX XapaKTEPUCTHK (YHKUMU ycTpoiictBa P3A (TOKOBBIX, HampsKEeHUS,
JUCTAaHIIMOHHBIX, YACTOTHBIX, BDEMEHHBIX U T.II. B 3aBUCUMOCTH OT Ha3HAYCHMsI yCTPOHCTBA);



IIPOBEICHUS UCIIBITAHUM C UMUTALIUEN aBapUIHBIX PEKUMOB.

YCTpoiicTBO CBsI3M, TO3BOJIAIONIEE MPOU3BOAUTH 0OMeH wuH(popMmamueir B mudpoBoit ¢opme
Mexy MIT P3A u npoBepoYHBIM YCTPOHCTBOM.

TexHu4yeckne BO3MOXKHOCTH ycTpoiicTBa 1udpoBoi cBs3u MII P3A ¢ mnpoBepodHbIM
YCTPOHCTBOM JIOJKHBI IIPETyCMaTPUBATh OOMEH WH(pOpMAIHEH, TOCTaTOYHOM JIIS:

CpaBHEHUS CYIIECTBYIOIIUX XapaKTepUCTUK (ycTaBok) ycrpoiictBa MII P3A ¢ 3ananubivMu;
M3MEHEHHUS XapaKTEPUCTUK U HacTpoeuHbIX napamerpos MII P3A;

NPOBEICHUS TECTOBBIX MMPOBEPOK IO 3aJJaHHBIM MIPOrpaMMaM JIJIsl TPOBEPKH (HYHKIIMOHUPOBAHUS
ycrpoiictsa MIT P3A.

4.11.2. Ilpumenenne B ycrtpoiictBe MII P3A ompeneneHHOro BHAAa YCTPOWCTBA CBSI3U C
IIPOBEPOYHBIM YCTPONCTBOM M TEXHUYECKHE BO3MOXKHOCTU YCTpPOMCTBA CBSI3M 3aBUCAT OT
(GyHKIIMOHAIBHOTO HAa3HAYEHUS, CIOKHOCTH ycTpoicTBa MII P3A u Buaa npoBepku (MOTYT OBITh
MCIIOJIb30BaHbl 00a BUJa YCTPOICTBA CBsI3M) U onpenenstorcess T3 Ha KOHKpeTHbIe ycTpoicTBa MII
P3A.

4.11.3. VYcrpoiictBo mupposoii csizu ¢ MII P3A nomkHo oOecnieunBaTh KOHCTPYKTHBHYIO,
MH(OPMaLIMOHHYIO U IIPOTpaMMHYI0 coBMecTUMOCTh ¢ BHewHel [19BM (IBM PC).

UzroroButens ycrpoiictBa MII P3A nomken obecrieunTs (IOCTaBUTB):

HE0OXO0UMBbIE Pa3beMbl IOJIKIIOUEHHS POBEPOUHOro ycrpoiicta kK MII P3A;

HEOOXOJMMBIE  COTJIACYIOIME  YCTPOMCTBA,  OOECIEeUMBArONIME  BO3MOXXHOCTH  OOMEHa
uHpopmanueit mexay MII P3A u mpoBepounsiM yctpoiictBom u (win) I[I9BM mmpoxoro
PUMEHEHUS;

MOJIHBIE CBEJICHUS O IPOTOKOJIE OOMEHa ¢ IU(POBBIM YCTPONUCTBOM CBSI3U;

IporpaMMHOe oOOecreueHnue Ui BBIIIOJIHEHUS KOHTPOJS U MpPOBEPKU (DYHKIHMOHUPOBAHUS
ycrpoiictsa MIT P3A.

IIpunoxenue
NEPEYEHb CTAHOAPTOB, UCIMOJIb3OBAHHbIX B TEKCTE
MOK 255-5-77. Onextpuueckue pene. VcnblTaHus W30ISMUH SJIEKTPUUECKUX pedie.

MDOK 255-22-1-88. VcnibiTanusi Ha 3JIEKTPUUYECKHE TTOMEXH M3MEPUTEIBHBIX pejie U 3allUTHOTO
obopynoBanus. McnpiTanus Ha snexkTpuueckue nomexu 1 MIm.

MD3K 801-3-84. TpeGoBaHus K U3Ty4aeMOMY JIEKTPOMArHUTHOMY IIOJIIO.



MDOK 1000-4-8-93. TexHuka HUCHOBITAHUH W HW3MEpeHHMH. VcmbITaHMS Ha YCTOHYMBOCTH K
MarHUTHOMY IOJIF0 TPOMBIIIUIEHHOW YacTOTHI.

M3K 1000-4-9-93. Texnuka wuCHObITaHUH M u3MepeHuil. VcnblTaHus Ha YCTOMYMBOCTH K
UMITYJIbCHOMY MarHUTHOMY I1OJIIO.

I'OCT 4.148-85. CIIKII. VYcrpoiicTBa KOMIUIEKTHbIE HHU3KOBOJIbTHBIE. HoMeHkiarypa
IIOKa3aTeIICH.

['OCT 12.1.004-89. CCBT. Iloxapnas 6e3omacHocts. O0mmume TpedoBaHmMs .
I'OCT 12.1.030-81. CCBT. Dnexktpobe3onacHOCTh. 3alIUTHOE 3a3€MJICHHUE, 3aHYJICHHUE.
['OCT 12.2.007.0-75. CCBT. Uznenus snexkrporexHuueckue. Oomme TpedboBanus 6€30MacHOCTH.

'OCT 12.2.007.6-75. CCBT. AmnmapaTsl KOMMYTAallMOHHBIE HH3KOBOJIBTHBIE. TpeOoBaHuUs
0€30I1aCHOCTH.

I'OCT 12.2.007.7-75. CCBT. VYctpoiicTBa KOMIUIEKTHBIE HH3KOBOJIbTHBIE. TpeOoBaHUS
0€30MacHOCTH.

['OCT 14254-80 (CT CDBB 778-77, MDK 529-76, MDK 529-76 (2-83)). Wznenus
aneKkTpoTexHuueckue. O60I04KH, cTeneHu 3amuTsl. O003HaueHus. MeTo bl UCTIBITAaHUH.

I'OCT 15150-69. Mammunsl, npubOpbl M JApyrue TeXHW4eckue uznenus. VcnomHenus s
pPa3IUYHBIX KJIMMaTH4eCKUX pailoHoB. Kareropuu, yciaoBusi OKCIUTyaTallid, XpaHEHUS W
TPaHCHOPTUPOBAHUS B YACTH BO3AECUCTBUS KIIMMATUYECKUX (PaKTOPOB BHEIIHEH CpeJibl.

I'OCT 15543.1-89E. Uznenus snekrporexHndeckue. O6mue TpeOOBaHUS B YaCTH CTOMKOCTH K
KJIMMaTHYE€CKUM BHEIITHUM BO3/IEHCTBYIOIIMM (pakTOpam.

I'OCT 16962-71. Wznenus 53IE€KTPOHHON TEXHUKHM U JJIEKTPOTEXHUKH. MexXaHUYecKHe |
KJIMMaTH4ecKue Bo3ieicTBHs. TpeOGoBaHMs U METO/IbI HCIIBITAHUH.

I'OCT 17516.1-90E. U3znenus snekrporexHnyeckue. O6mue TpeOOBaHUS B YacTU CTOMKOCTH K
MEXaHUYECKUM BO3JICHCTBYIOMINM (haKTOpPaM.

I'OCT 23216-78. U3nenust aneKTpOTEXHUYECKHE. XPAHEHNE, TPAHCTIOPTUPOBAHUE, KOHCEPBALIHS,
ynakoBka. OO1mime TpeOoBaHUS U METObI UCIIBITAHUH.

['OCT 27.003-90. Hanexuoctb B TexHuke. CocTaB M 00IIMe MpaBuiIa 3a/aHusl TpeOOBaHUI 1O
HaJIC)KHOCTH.

I'OCT 29156-91 (MDK 801-4-88). CoBMECTUMOCTh TEXHHYECKUX CPEICTB AJICKTPOMArHUTHAS.
YCTOWYNBOCTh K HAaHOCEKYHIHBIM HMMITYJIbCHBIM MOMeXaM. TeXHHYECKHUEe TPEOOBAHHS M METOJIBI
WCTIBITAHU.



I'OCT 29191-91 (M3K 801-2-91). CoBMeCTUMOCTh TEXHHUUYECKUX CPEACTB JIEKTPOMArHUTHAS.
Y CTOWYMBOCTH K 3JIEKTPOCTATHYECKUM pa3psaaaM. TexHudecKre TpeOOBaHUS U METO/IbI HCIIBITAaHUH.

I'OCT 29280-92 (MBK 1000-4-91). CoBMeCTUMOCTh TEXHUYECKHX CPEACTB AJICKTPOMArHUTHAS.
Wcnibrtanust Ha TOMEX0yCTOMYHUBOCTh. OOIIME MOTOKEHHUS.

I'OCT 30328-95 (MOK 255-5-77). Pene snexkrpuueckue. VcnbiTanue U30JISALINUHN.

P/l 34.35.613-89. IlpaBmia TEeXHHYECKOTO OOCTY)XMBAHUS YCTPOIHCTB peleHHON 3alluThl U
3JIEKTPOABTOMATUKH AekTpuueckux cere 0,4-35 kB. - M.: CIIO Coro3rexsnepro, 1989.

Pl 34.35.617-89. IlpaBuna TEXHUYECKOTO OOCTY)KUBaHUS YCTPOMCTB pEJICHHON 3allUThI,
AJIEKTPOABTOMATUKH, JUCTAHIMOHHOTO YIPAaBICHUS W CUTHAJIM3ALUU DJICKTPOCTAHIIMN |
noactannuit 110-750 kB. - M.: CIIO Coro3rexsnepro, 1989.
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