POCCUNCKOE AKIMOHEPHOE OBIIECTBO SHEPTETUKU U SJIEKTPUDOUKALTNN
«EDC POCCHUN»

JETTAPTAMEHT HAYKU U TEXHUKN

OBIIUE TEXHUYECKHUE
TPEBOBAHMUSI
K MUKPOIIPOLIECCOPHbBIM
YCTPOUCTBAM 3AUIUTHI
U ABTOMATHKHU DPHEPITOCUCTEM

PJI 34.35.310-97

BBogsiTcs BiepBbie
YIAK 621.311 Cpox devicmeus ycmanosaern ¢ 01.01.97 2. 0o 31.12.99 a.

Pa3padorano [lenapramenrtom Hayku U TexHuku (JAHuT) PAO "EDC Poccun", AKuMOHEpHBIM
ob6mectBoM "®dupma 1o HajagKe, COBEPUICHCTBOBAHUIO TEXHOJIOTUH M OKCIUTyaTallMy 3JeKTPOCTAHIIUH
u cereit OPI'POC", IIpoekTHO-H3BICKATEIbCKMM U HAayYHO-HCCIEIOBAaTEIbCKUM WHCTUTYTOM IO
OPOEKTUPOBAHUIO DHEPreTUYEeCKUX CUCTeM M JJIEeKTPUUYECKHX ceTell  "DHeprocerbmpoexT’,
AxnoHepHbIM oOecTBoM "Hay4yHo-HccnenoBaTesIbCKiii HHCTUTYT 3JeKTpodHepretuku (BHUMD)"

Hcnoanurean A XK. BEJOTEJOB (IHuT PAO "EDC Poccun"), A.B. TPUTOPBEB, 10.H.
OPJIOB, H.IL. CAHTYPSIH, C.M. ®EITUH, I'M. XANMOB, A.I. IIENHKMAH (AO "®upma
OPIPAC"), AM. BOPJAYEB, [.J. JEBKOBMUY, C.5I. IIETPOB, A.A. PYIMAH
(Dueprocersnpoext), B.I. AJJEKCEEB, M.B. BA3IOJIMH, S1.C. TEJb®AHJ], A.M. JIEBUVII
(BHUID)

YrBep:xaeno [enapramentom Hayku u TexHUkd PAO "EDC Poccuun" 03.02.97 r.

Bueceno Usmenenume Ne 1, yrBepkacHHOE J[lemapTaMeHTOM CTpaTerdy pPa3BUTHA W HAydHO-
Texunueckoit moantuku PAO "EDC Poccun" 06.08.98

Havansuuk A.Il1. BEPCEHEB

Hacrosmume O6mue texauaeckue TpedoBanus (OTT) pacmpocTpaHsSroTcs Ha MUKPOIPOIIECCOPHBIE
YCTpPOWCTBA M CHCTEMBI penelHoi 3amurel W aBromaruku (MII P3A), npumensemble Ha
SNEKTPOCTAHLUAX, MOJCTAHIUSIX M B 3iekTpuueckux cersx 6-1150 kB EDC Poccun, u gpnsroTes
00s3aTeNbHBIMU  JUTS  pa3paboTunkoB u usrotoButencii MII P3A, a Taxke A OpraHU3aIldi,
npumensronx MIT P3A 3apyOexxHOro npon3BojicTBa B sHEprocucreMax Poccuiickoit @enepannm.

1. BBEAEHUE

Hacrosmme OTT pa3paboTaHsI ¢ TENbIO:

obecrieyeHns1 CO3MAaHUA COBPEMEHHBIX KOHKYPEHTOCTOCOOHBIX oTedecTBeHHBIX MII P3A mo
OCHOBHBIM (PYHKIIHSIM, CBOIICTBaM, XapaKTEpUCTHKAM H ITapaMeTpam;

obecrieyeHnsT BO3MOXKHOCTH TIPUMEHEHHS CO3/aBacMBIX M HUMIOPTHpYyeMbIX B Poccuiickyro
®Deneparuio MIT P3A cOBMECTHO ¢ CYHIECTBYIONTUMH W BHOBB CO3/1aBa€MBIMHU IPYTHUMHU CHCTEMaMH



P3A, ACY TII u KOOpAMHUPOBAHHBIMU CUCTEMAMU KOHTPOJISL M YIIPABICHHUS;

obecrieueHnst BO3MOXKHOCTH ucnonb3oBanuss MIT P3A B kadecTBe yCTpOMCTB HIDKHETO YpOBHS
(mpucoenvHeHHe) KOOPAMHUPOBAHHBIX cucTeM P3A, KOHTpOds U yHpaBIEHHUs SIEKTPOCTAHIUM,
IOJICTAHIINHI U CETEeH;

obecrieueHns HaIe)KHOCTH paboThI SHEprocucTeM npH npumenernu MIT P3A.

Hannple OTT noMKHBI NPUHAMATBCS 32 OCHOBY NpU pa3pabOTKE YACTHBIX TEXHUYECKHX
TpeOOBaHMI Ha BCe BHOBb pa3padaTbiBacMble Pa3iIMYHBIMU OopraHu3anmsmu Poccuiickoit @enepaunun
THIIBI peie, yCTPOHCTB U cucteM P3A Ha MUKpOIPOLIECCOPHOIT 2JIeMEHTHOM 0ase.

Nmnoptupyemsie B Poccuiickyro ®@enepanuto MIT P3A nomxssl ynosnetBopats HacTosmmmM OTT.

B nensix obecrnieyeHust BEICOKOI Haie)xHOCTH padoTel sHeprocucteM EDC Pocenu npumenenne MIT
P3A HOBBIX KOHCTPYKIMH M (MJIM) OCHOBaHHBIX HAa HOBBIX IIPHHIHIIAX JIOJDKHO OBITH CAHKIIMOHHPOBAHO
Hemapramentom Hayku u TexHuku PAO "EDC Poccun" Ha OCHOBaHHMHM CICIHANBHBIX HPOPAOOTOK
COBMECTUMOCTH HPUMEHEHUS Pa3IMYHBIX 3apyOEXHBIX M OTCYECTBEHHBIX ycTpoicTB P3A m mocie
paccMOTpEeHHs] HOPMAaTUBHBIX U METOAWYECKHUX BOIPOCOB MPUMEHEHHS HOBBIX IMPUHIUIIOB BEAYILIUMHU
IOPOEKTHBIMM M Hay4yHO-HccleqoBaTenbCcKkumu — opranmsanusmu  PAO  "EDC  Poccun”
(Queprocersnpoext, TOI1, BHUNU3, OPI'POC u ap.).

[Ipu paspaborke nanupix OTT ucronabp30BAIMCH TOCYIaPCTBEHHBIE CTaHAAPTH Poccnu, cranmapThl
MDO3K u crannaptel COB. [lepeuens UCTIONIB30BaHHBIX CTAHAAPTOB MPHUBEJCH B MPUIT0KEHHUH.

2. OCHOBHBIE ITOJIOKEHMS 110 BBIITOJIHEHUIO
MUKPOITPOIIECCOPHBIX YCTPOMCTB U CUCTEM P3A

2.1. Bce ¢yHknum peneiiHONW 3aliMThl M aBTOMATHKH, SIBISIOIINECS >KU3HEHHO Ba)KHBIMM IS
NPEOTBPAIIEHHS Pa3pyLICHUs IIEKTPOOOOPYNOBaHHS M 00ECHEUCHUsS] YCTOMUMBOCTH U HaAEKHOCTH
paboTBl 3HEPrOCHCTEM, MOJDKHBI BBITOJHATHCS JCLCHTPAIM30BAaHHBIMHU, T.€. Ha YPOBHE OJHOTO
NPUCOETMHEHHUS, OTHOH MOHTa)XHOH equHULBI (JINHUS, TpaHc(hopMaTop, reHepaTop, 3JIEKTPOABUTaTENb
U T.II.), WIM OJHOM (YHKUMH JUIS HECKOJNBKUX IPUCOEIMHEHHMH (HampuMmep, 3aliuTa IINH) B BHIE
ABTOHOMHBIX MUKPOIIPOLIECCOPHBIX YCTPOHCTB.

2.2. B cinyyae, ecnu 3amura NpUCOSANHEHUS] COCTOUT U3 JIByX WM 0ojiee B3aMMOPE3EPBUPYEMBIX
CHCTEM 3allUThl, KaXJIas M3 CHUCTEM 3aIlUTHl JOJDKHA OBbITh IOJHOCTHIO HE3aBUCHMOW OT JPYyroH,
yroObl npu K3 B 3amumaeMol 30He HUKAKOH OTKa3 B OJHOM CHCTEME 3aIlUT HE NMPHBOIWI K OTKa3y
WK K HEJOMyCTUMOMY YBEIMYEHUIO BPEMEHH OTKIIIOYEHUS Ipyroil cucreMoi 3amurt. IIpu sToM Tam,
II€ 3TO BO3MOXHO, PEKOMEHIYETCSl BBINOJHEHHE HE3aBUCHUMBIX CHUCTEM 3aIlUTBl C Pa3HbIMU
npuHimnamu fgeiicteus. Hampumep, Ha BJI 110 kB u Bbime pekoMeHIyeTcss OCHOBHYIO 3amuty Ne 1
BBINIOJIHATh C HCIIOJIb30BaHHEM aOCONIOTHOM CENEeKTHMBHOCTH, a OCHOBHyIO 3ammty Ne 2 ¢
UCTIOJIb30BAaHUEM OTHOCHUTENIBHOM CEIEKTUBHOCTH C Iepefadell yCKOPSIOMUX U OTKIIIOYAROLINX
UMITYJIBCOB.

Hesasucumbie MIT P3A npucoenvHeHnii 10KHBI OBITH B MAKCUMAJIBHOW CTENEHU pa3JieNieHbl 110
HensiM TpaHcopMaTopoB TOKAa M HANPSHKEHHs, MCTOYHMKAM IMTAHWS M LEMsSM YIpaBiIeHHs Ha
MOCTOSIHHOM OII€PAaTUBHOM TOKE, I10 JUCKPETHBIM BXOJaM U BBIXO/AAM.

23. B xaxaoll u3 MHKpPONPOLECCOPHBIX B3aMMOpe3epBUpYyEeMBIX cucreM P3A  nmomkHa
IpeycCMaTpUBaThCsl MaKCHMalIbHO BO3MOXKHAas aBTOHOMHOCTH BBINOJNHEHUS Pa3IMYHBIX (YHKIHWH,
BXOJUIIIUX B JaHHYIO CUCTEMY 3alUThl TAKMM 00pa3oM, 4TOOBI OTKa3 BBINOJIHEHUS OHOHW (DYHKIMU HE
NPUBOAMI K OTKa3y BBINOJIHEHUS APYTrod QpyHKIUH.

2.4. Bee ¢ynkmum MIT P3A nomKHBI BRIIOJTHATHCS O€3 Aerpajalyy IpH JII00BIX 0TKa3aX KaHaJIOB
CBSI3U C BEPXHUM YPOBHEM HEPAPXUUYECKOTO YIPABICHUSL.

2.5. Yerpoiicta MIT P3A nomxHBI npeaycMaTpUBaTh BO3MOXKHOCTb MX HCIIOIB30BAHUS B BHJE
OTJEIbHBIX AaBTOHOMHBIX YCTpOUCTB P3A, cOBMECTHMBIX C CYIIECTBYIOUIMMHU TPAaJULUOHHBIMU
YCTPOWCTBaMH, M JIOJDKHBI OOecrieunBaTh BO3MOKHOCTh MX HCIIOJNB30BAaHHMS B KAadyeCTBE YCTPOWCTB
HipkHero yposHs ACY TII wim 1pyrux KOOpAMHUPOBAHHBIX CHCTEM KOHTPOJIS U (MITH) YIIPaBICHUSL.

2.6. B MII P3A nomxHa mNpexycMaTpUBAThCA BO3MOXKHOCTh BBINOJIHEHHS JOMOJHUTEIbHBIX
¢ynkumii Ha Gase ucnonb3oBanusi uMmeronielicss B MIT P3A undopmanun (pynkium ocummiorpada,
perucrpanyu coOBITHI, ONpeneseHNs] MECTa IMOBPEKACHHS, H3MEHEHHUSI TPYIII YCTaBOK M JIp.), a TaKXe
BbeIBoJ1a 13 MIT P3A HeoOxoanmoro ob6beMa nHGOpMaKH U1 aHaIM3a IPaBUIBHOCTH AeicTBUs P3A n
JUI CO3/IaHMs KOOPAMHUPOBAHHBIX CUCTEM KOHTPOJIS U yNpaBlieHUs Wiu ucnonab3osanus B ACY TIL

2.7. Yerpoiictea MII P3A pomxHBI coAepikaThb ONEpAaTHBHBIE JIEMEHTHl MECTHOTO KOHTPOJI,
yIpaBlIeHUs M CUTHAJIM3alMM CO BCTPOSHHBIM HHTep(deiicoM oOuieHus '"denoBek-3amura’, a B
HEOOXOIMMBIX CllydasX MHTepdelc, 00ecreunBaroni Takoe oOIIeHHEe ¢ UCIIOIb30BAaHUEM BHEIIHEH



[I3BM (koOpAMHHMPOBaHHBIX CHCTEM KOHTposss u ynpasienuss win ACY TII, ¢ uensio BBOga U
BBIBOJIa MH(OPMAIINH [Tl TUCTAHIIMOHHOTO KOHTPOJIS M yIIPABJICHHSI.

2.8. Yerpoiictea MII P3A nomkHBI BEIIOTHATBECS ¢ IPOTPaMMUPYEMOi TOTUKOM B3auMoeiicTBUs
KaK MEXJy pa3iHyHbIMUA (PYyHKIMSAMH 3aIIUTHI, YIPaBICHUS U KOHTPOJS, BXOJSIIMMHU B cocta MII
P3A (BHyrpeHHMMH (YHKIUSIMH), TaK U MEXAY ITHUMH (QYHKIMSAMH M BHEIIHHMH YCTPOWCTBAMH
JOPYTHX 3aIlUT, YHPaBICHUS W KOHTPOJIS MOACTAHIMHU (3JIEKTPOCTAHIMH). DTO JOJDKHO ITO3BOJHTH
MOJIB30BATEII0 PEATM30BBIBATh pa3iMyHble KOHGUrypaiuu cxeM P3A u ympaBieHHs, OTBedarolye
pa3IMuYHBIM IEPBUYHBIM CXEMaM OJJIEeKTPUUYECKHX COEJUHEHHH, YCIOBUSAM OKCILTyaTallUd U
TpeboBaHusiM monb3oBaTens. C osroit mensto MIT P3A  momknbl obecrieumBaTh HEOOXOIUMOE
KOJIMYECTBO PA3JIMYHBIX JIOTHYECKHX (YHKIMH B COYETaHWH C TaiiMepaMH M NpeaycMaTpuBaTh
BO3MO>KHOCTb MCIIOJIb30BaHUS HEOOX0ANMOT0 YKCiIa MOy el IMCKPETHBIX BXO/I0B (BBIXOOB).

JomxHa npenycMaTpuBaTbCAd BO3MOKHOCTh MCIIOIB30BAHUS AUCKPETHBIX BXOJOB JUIS JOTMUYECKOM
YBSI3KH MEXIy co00oi M C mo00H W3 BHYTPeHHHX (GYHKIHMH ¥ BO3MOXXHOCTH HCIOJIB30BaHUS
BHYTpeHHUX curHanoB MII P3A nns ynpasneHus pa3Iu4yHbIMU BBIXOAHBIMU PETIE.

3. OBIIHUE TPEBOBAHUSA K TEXHUYECKHM CPEJICTBAM
U ITPOI'PAMMHOMY OBECIIEYEHHWIO MII P3A

3.1. TpeGoBaHus K TEXHHYECKHM CPeACTBAM

3.1.1. Texuuueckue cpenctea u mnporpammuoe obecrieueHrue MII P3A HOMKHBI BBINOJIHATHCS C
UCIIOJIb30BAaHHEM MOJYJIBHOTO MpHHIUNA. [Ipyu 3TOM IOKHA 00ECIeYrBaThCS HE3aBUCUMas pabora
UCTIPaBHBIX MOJYJICH TpU OTKa3aX WIM HEUCIPABHOCTIX B COCCTHHX MOIYISIX. OTHM JIOJDKHA
00eCIeYnBaThCS H HE3aBUCUMOCTh PealIN3alliy 3aJaHHBIX (DYHKIUHI MPH MOTepe KaKOW-In00 13 HUX.

3.1.2. ApxuTekTypa BbIUHCIUTEIBHON CUCTEMBI U HOMEHKIaTypa Moayieit MIT P3A ompenenstorcst
KOHKPETHBIMHU 33]JauaMHU 3alIUThl B 3aBUCUMOCTH OT BUJIa IIPUCOCAUHCHHUS U KIlacca HaNPsDKCHHUS.

B obmem ciyuae cnoxnoe ycrpoiictBo MIT P3A (xmacc nanpspkenust 110 kB u Bpime) nomkHO
BKIIIOYATh MOJIYJIH YCTPOHCTBa cBsi3 ¢ 00bekToM (YCO), MyNbTHUILICKCOPA, aHAJIOro-Ii(poBOro
npeobpaszoBanus (ALIIT), mponieccoproro ycrpoiictsa (I1Y), Momynu ycTpoHWCTB JUCKPETHOTO BBOJIA-
BBIBOJIa, OJOK wmHTepdeiica oOmeHus '"denoBek-3amuTa’, MOAYIb HHTEpdelca CBI3H C BEPXHHM
YpOBHEM, OJIOK ITHTAHHS.

3.1.3. Moayns YCO oOCyIIECTBISICT NPEOOpa30BAHUE AHAJOTOBBIX BXOJHBIX JJICKTPUYCCKHUX
BEJIMYMH JIUISl MX COTJIACOBAaHUA C MHTepdeiicaMu BBIYHCIUTENLHON cucTteMbl. Monyins YCO Moxer
BKJIIOYATh IPOMEKyTouHble TpaHcdopmaropsl Toka n Hanpspkenwst (IITT w IITH). ITT u I[ITH
JIOJDKHBI 00SCIICYNBATh TAIbBAHUYCCKOE Pa3/ICICHUE BXOHBIX Iiereil oT BHyTpeHHuX nemneit MIT P3A u
OCYIIECTBIISITh HOPMHPOBAaHUE BXOJHBIX CUTHaiIOB. Monayns YCO MOXET BKJIIOYATh aHAJIOTOBBIE
($UIBTPEL.

IIpu OonbIIOM TUHAMHUYECKOM JMAIa30HE BXOIHBIX TOKOB MOXET MPEIyCMATPUBATHCS YCTAHOBKA
mByx IITT Ha TOk KaxIoW (ha3bl, UMCIONUX PAa3HBIC KOA(PQPHUIIMEHTHI MMEepeadd U B COBOKYITHOCTH
00eCIeYnBaONMX HEOOXOUMBIA TUHAMUYECKUN IUAMa30H Ui HOPMAIBLHOTO (YHKIIMOHUPOBAHUS
3amuThl. MakCHManbHBIA AHHAMHYECKHUH AUana30H M0 TOKy MoxeT cocTaBisATh (0,01+100) [y,

3.1.4. Monaynp MynbTHIUIEKCOpa oOecmeunBaeT mnepekmodeHne kananoB ALl Jns cHwkeHHS
YIJIOBOW TOTPEITHOCTH H3-32 KOHEYHOTO BPEMEHH IEPEKIIOUEeHHS KaHaJOB M aHAJIOTO-IIU(PPOBOTO
npeoOpa3oBaHus B MOIYJIb MOKET BXOJHUTH YCTPOMCTBO BEIOOPKU M XpaHEHUS.

3.1.5. Pazpsimaocts AL 11 ero kKacc TOYHOCTH JTOJKHBI BEIOUPATHCS B COOTBETCTBUU C TpeOyeMoi
TOYHOCTHIO TIpe0Opa3oBaHUs BXOAHBIX CUTHANOB. beicTpoaeiicTBue ALIIl mMOMKHO COTIIACOBBIBATHCS C
HEO0OXOMMON YacTOTOW JMCKPETU3aIliH, KOJMYECTBOM KaHAJIOB MpeoOpa3oBaHus U d(HPEKTUBHBIM
OBICTpOICIICTBIEM TPOIIECCOPHOTO YCTPOICTRA.

YacToTel U3MEPEHHWH MTHOBEHHBIX 3HAYEHHH W IUGPOBOH (DUIBTpAlliU JOJDKHBI BHIOUPATHCS C
yuetom crannapra "IEEE Standard Commo Format for transient Data Exchange (COMTRADE) for
Power Systems" (IEEE C 37. 111-1991), pexoMeHayromero npou3BOAUTE BEIOOp BhINMIEYKa3aHHBIX
Y4acTOT, MCXOJS X JBYX HAMMEHBIINX OOIMIMX KPATHBIX (HOK) 3HAUEHUH U3MEPEHUH B CEKYH/TY, PABHBIX

f]HOK =384 - fHOM u fZHOK =3200 - fHOM’
rae fon = 50 man 60 I'o.

HpI/I OTOM DPsAAbl PEKOMCHAYCMBIX YUCCIT H3MepeHHI7[ 3a OJWH TEepUuon HpOMBIHIHeHHOﬁ HaCTOTHI



COCTaBJIAIOT:
pH i =384 - fion — 4, 6, 8, 12, 16, 24, 32, 48, 64, 96, 128, 192, 384 u3mepenuii 3a Neproz;

npu o = 3200 - f,0, — 4, 8, 10, 16, 20, 32, 40, 50, 64, 80, 100, 128, 160, 200, 320, 400, 800
1600, 3200 u3mepeHwuit 3a mepuo/I.

s GonbmHCTBa yeTpoicTB P3A, pearupyromumx Ha COCTaBIISIONIME OCHOBHON YacTOTHI, YaCTOTHI
M3MEPEHUI PEKOMEHAyeTCs IPUHMMaTh Ha HWKHEH 4YacTu psiaa, Hampumep, Ui JUCTaHIMOHHOW
samutel BJI 110-500 kB — 40 n3Mepennii 3a nepuos, koHedHas yactoTa 20 u3MepeHui 3a MepHoz.

YacTtoTa MYJIBTHIUIEKCHOH BBIOOPKH (Ompoca) BHIOMpAeTcs, MCXOAS M3 KOJMYECTBA aHAIOTOBBIX
CUTHAJIOB U 4acToThl m3MepenHuil. Hanpumep, mna zamut BJI 110-500 kB pexomennyemas wacrora
onpoca MoxeT cocTaBisiTh 40 kI'11.

3.1.6. Moxaynb MPOLECCOPHOTO YCTPOMCTBA YIPABISET Pa0OTON BBIYHCIUTEIEHOW CHCTEMBI.
[IpoueccopHoe  ycTpOWCTBO  MOXET  OBITH  OJHONPOLIECCOPHBIM W MHOTOINPOLIECCOPHBIM.
MHoOTronpoueccopHbe yCTPOHCTBAa PEKOMEH/TyeTCsl BBIIOIHATH Ha U(POBBIX Iporieccopax 00paboTKu
CUTHAJIOB TI0 CXeME C OJHMM BEAYILIHM IpoleccopoM (XocT-mpoueccop). IIpoueccopHoe ycTpoiicTBO
JOJDKHO COJIepKaTh JIOJTOBPEMEHHYIO BHEIIHIOI NaMATh JUIsI XPAaHEHUS YCTaBOK, PpE3yJIbTaToB
camoperucTpanyy (GyHKIMOHUPOBAHUS 3alMTHI, 00pa3a aJpecHOro MpoCTPaHCTBA AaHHBIX IPH OTKa3e
0JI0Ka MUTaHUA U Ip.

Monynbs mpoLEecCOpHOro yCTPOHCTBA JOIDKEH COAEPKaTh IMOPT BCTPOSHHOTO MHTEpdeiica MeCTHOM
CBsI3M 'denoBeK-3aluTa’, MOPT AV TOJKITIOYEHHS BHEIIHEr0 KOMIBIOTEpAa B MECTE YCTaHOBKH
3alIMTHI, ITOPTHl JJs JUCTAHLMOHHOW CBSI3M C KOOPAMHUPOBAHHBIMHM CHCTEMaMH KOHTPOJIT M
ynpasienus wi ACY TII co ckopoctbio nepenauu nqanseix 300,1200,2400,4800 wmu 9600 6ut/c.

B kadecTBe BHEUIHEH MaMATH MPOTPaMM MPEATTOYTUTEIBHO UCTIONB30BATh (IIAII-NIAMSTh, HO MOXKET
ObITH Hcnonb3oBano U [13Y.

Monyns [TV nomkeH coaep:xaTb CTOPOXKEBOH Talimep A nepe3amycka nporpaMMel MIT P3A.

3.1.7. Brok uHTEepdeiica MECTHON CBsI3M "YeNOBEK-3aIUTa" TOJDKEH YCTAaHABIUBATHCS HA JTUIICBOM
CTOPOHE KOHCTPYKTHBA M COJIEPKaTh: CBETOHO/BI JJIsl CUTHAJIM3AIMH O CpabaThIBaHUH, O ACHCTBUM Ha
OTKJIIOYEHHUE W O HEUCIPAaBHOCTH M (WIM) MHUHU-IMCIUIEW M KJIaBUAaTypy Uil BBOJA JaHHBIX H
YIIPaBJIEHHS ANUCIUIEEM U 3alUTOH.

3.1.8. Moaynp YyCTpOWCTBA TUCKPETHOTO BBOJA-BHIBOAA IOJDKCH OOCCICUYMBATH OBICTPHIN BBOJ
(BBIBOA) JHUCKPETHBIX CHI'HAJIOB, HMX COIVIACOBAHWE C BHEIIHMM HCTOYHHKOM (IPHEMHHKOM) IO
MOIIIHOCTH, HaNpsDKEHHIO, TOKY, a TaKXKe TaJIbBAHUYECKH OT/AENSATH BBIYUCIUTENBHYIO CHUCTEMY OT
BXOJIHBIX (BBIXOJIHBIX) IICTICH.

3.1.9. Monayns unTepdeiica CBSI3M J0DKEH NpeIycCMaTpUBaTh BO3MOXKHOCTh 0OMeHa nHdpopMmanuen
co ckopoctsimMu 64 xbut/c u 1 MOUT/C ¢ HCHONB30BaHMEM CTaHIAPTHOTO IPOTOKOJA, HAlpuMmep,
HDLC.

3.1.10. Biiok nuTanus q0MmKeH paboTaTh OT MOCTOSHHOTO WM BBIIPSIMICHHOTO ONIEPaTHBHOTO TOKA
C HOMHUHAJIBHBIM HampsbkeHneM 220 B, obecnieunBasi ypoBHM M KayeCTBO BBIXOIHBIX HAIpsDKEHUH B
COOTBETCTBMU C TpeOOBaHMSIMM JJEKTPOHHBIX KommoHeHToB MII P3A, npu BO3MOXHBIX B
9KCIUTyaTalluy N3MEHEHHSIX HaIpsHKEeHHs BHELIHETo nuTaHus (cM. 1. 4.5).

3.2. TpeboBaHusI K IPOrpaMMHOMY 00ecredeHHuI0

3.2.1. Ilporpammuoe obecnedenue (I10) cioxuaprx MIT P3A 10mkHO pa3aensaThCs Ha CUCTEMHOE U
MIPUKIIATHOE (TEXHOIOTHIECKOER).

3.2.2. Cucremuoe 11O momkHO comepKaTh OINEPAMOHHYIO CHCTEMY pEaJbHOTO BpPEMEHH M
tectoBoe I10.

OnepanroHHasi cHCcTeMa JO/DKHA COAep)KaTh IpalBephl, YIpaBisdiomme paboTol BHENTHHX (TI0
OTHOIICHHUIO K JaHHOMY IPOIIECCOPY) YCTPOWCTB, UMEIONINX CIOXKHBIA mHTepdeiic. OneparmonHas
cucrema oxHomporieccopaoro IIY pmomkma obecriednBaTh NapaybIebHOE BBIOJHEHHWE 3ajad.
OnepanmonHasi cucTeMa MHoromporeccopHoro IIY momkHa HpeAoCTaBIATh CPEACTBA OPTaHU3AINN
napayensHON paboTHI IPOIIECCOPOB.

TecroBoe I1O momkHO coaepikaTh MPOrPaMMBI TECTOB, BHIITOTHIAEMBIX IIPH 3aITyCKE U IIEePe3aIrycKe
MIPOIIECCOPHOTO YCTPOICTBA M C 3aJaHHON NEepPHOAWYHOCTHI0O B (poHOBOM pexknme. TectoBoe 1O
JOJDKHO o0ecTeynBaTh KOHTPOJIb NCTIPABHOCTH alllapaTHBIX CPEACTB U nenoctHoctH [10.

3.2.3. Ilpuxnagaoe [1O HOMKHO OCYIIECTBISATH BBITIOJHEHHE JTOPUTMOB 3aIlWTHI, PETUCTPAITUIO
(YHKIMOHMPOBAHMS 3aIIWTHI M JIOMOJHHUTENBHBIH KOHTPONb MPABWIIBHOCTH BXOIHBIX JIaHHBIX.
[Tomp30BaTenp MOMDKEH WMETh BO3MOXHOCTH KOH(pUTrypupoBanms mnpukiaaaHoro I1O: BwiOmpath
pa3nuYHbIe BapHaHTHl B3aMMOJEHCTBHS C BHEITHHNMH YCTPOWCTBAMH M PEXHMaMH OOBEKTa 3aIllHTHI,
BBOJWUTH B pabOTy MOMONHHUTENbHBIE (YHKIUHM (TakWe, Kak OMNpeIeNiCHHE pAcCTOSHHUA OO0 MecTa



MOBPEXJICHUS, 33/1aHHe YCIIOBUH ITyCKa aBapuiHOI perucTpauny u T.1L.).

3.3. TpeboBaHusI K oMePATHBHBIM 3JIEMEHTAM MECTHOT0 KOHTPOJIsI, yIpaBJIeHUs U
curnaganianum cocrosstiuss MII P3A

3.3.1. B MII P3A pomkeH OBITH IpPEAyCMOTPEH BCTPOCHHBIH HHTepelc ¢ AWCITICEM H
ki1aBuatypoil. OObeM BO3MOXKHBIX OIEpaluii C IHOMOIIBI0 BCTPOGHHOTO HHTepdeiica 3amaercsi B
COOTBETCTBHH C THIIOM 3aIUTHI 1 00JIACTHIO €€ IIPUMEHEHHS.

AncaBuTHO-IMPPOBOH MUHM-IUCIUICH, Kak NpaBHJIO, AODKEH HMeTh 2-4 cTpoku mo 16-20
CHMBOJIOB, a KJIaBUaTypa — HU(POBBIC U PYHKINOHAIBHBIC KJIABHIIH.

B crnoxueix MIT P3A, tae TpeOyercs BBOAMTH OOJBIIOE YHCIIO YCTaBOK W JIAHHBIX M TJE
HEOOXO/IMMO BBINOJHATS KOH(UI'YPHPOBAaHHWE CHCTEMBI, O0ECIEUYMBAIOIIEEe pPA3IMYHBIC BAPHAHTHI
B3aUMOJICHCTBUS C BHEIIHMMH YCTPOMCTBAMH W pEXHMaMH OOBEKTa 3allWTHl, JOJDKCH
IpeycMaTpyuBaThCsl TpaduuecKuii MUHU-AMCIUICH (HanpuMep, Ha JKHIKHX KpUCTAUIaX C pa3MepoM
sKkpaHa 5-7 mroiimoB). Tum, pasMepsl AuCIUIEs U KIaBUATYPhI, a TaKke 00bEeM BO3ZMOJKHBIX OIEpaluii ¢
MIOMOIIIBIO0 BCTPOCHHOTO MHTEpdeiica NoNb30BaTelsl JOIKHBI OBITh BEIOPaHBI B COOTBETCTBHHU C THIIOM
3aIIUTHI ¥ TIPUHATOM CHCTEMOM TEXHUUECKOTO 00CITyKHBAHHSI.

JloIKHBI MCIIONIB30BAThCSl OOLICTIPUHSATBIE B OTPAciId CHUMBOJIBI, Pa3MEpPHOCTH, COKpAIICHUS
TEpMHHOB U T.1. Hajnucyu Ha ynieBo maHeny JO0JKHBI ObITh IIOHATHBIMH, UCIIOJIb3yeMble MHEMOKOIbI
JOJDKHBEI OBITH CTaHTapTHBIMU. [loib30BaTeNb JOMKEH 00eCIeYnBaThCS MOAPOOHBIMU MHCTPYKIHAMH
1o paboTe ¢ YeI0BEKO-MaIIMHHBIM HHTEep(deiicoM, KoTopast JOIDKHA OBITh IOCTYIIHA JUIsl IepcoHaja, He
MMEIOIIET0 CHEeNaIbHBIX HABBIKOB PAOOTHI C BEIYMCIUTEIBHON TEXHUKOM.

Hexoropsle ¢yHkunm uHTepdeiica "denoBek - 3amura’, TaKMe Kak 3ajJaHHe YCTaBOK U BHIOOD
XapaKTEePUCTUK 3aIlUT, JOJDKHBI OBITh 3aIHMIICHBI OT NPSIMOTO JIOCTYNa ONEPAaTHBHOTO IEpCOHaa.
Jpyrue ¢yHKIMH, Takue Kak BBIBOJ 3AIUTHI M3 JCHCTBHS M BBOJ €€ B AEHCTBUE, NOJDKHBI OBITH
JIOCTYITHBI ONIEPaTUBHOMY NE€PCOHAIY.

3.3.2. HUntepdeiic "yemoBek - 3amura" JODKEH 00€CHEeYMBaTh 110 BBIOOPY ITOJIB30BATENS
BBITIOJTHEHUE CIIEAYIOUIMX (DYHKIIMIL:

BBO/J] M OTOOpayKeHUE YCTaBOK U JIPyrHX MapaMeTpOB HACTPOMKH;

O0TOOpaXEHHE TEKYLIMX JCHCTBYIONIMX 3HAY€HHH BXOJIHBIX AaHAJIOTOBBIX BEJIWYMH, YaCTOTHI,
AKTUBHOH U peaKTUBHOII MOIIIHOCTH;

0TOOpakeHHe pe3ysIbTaToB camoperucrpauu GpyHkuuonnpoBanus MII P3A;

BBOJI B ICHCTBUE U BBIBOJ U3 JEHCTBUS OTJCNIBHBIX 3alIUT, BXoAAuUX B cocTaB MII P3A;

KOPPEKTHPOBKY KaJIeHapsl U yacoB ciyk0bl Bpemenn MII P3A (ecnu TakoBas mpeaycMoTpeHa);

BBIBOJI 3HAYCHUI MOMEHTOB BPEMEHH TPEX MOCIIETHUX CpabaThIBaHUH KaXKI0H N3 3alUT, BXOASIINX
B coctaB MII P3A;

BBIBOJI MH(OPMALIMU O PacCTOSHUM 110 MecTa noBpexaenus (OMI);

BBIBOJ KOJIa HEHCIIPABHOCTH, BBISIBIIEHHOH CpeCTBAMU BHYTPEHHEN TUArHOCTHKH.

3.4. TpedoBaHus K 00beMY PerucTpalniu, XpaHeHUI0, IPOTOKOJIMPOBAHUIO H
NMEepHOAMYHOCTH BbIIa4u HH(popManuu Ha BepxHHii ypoenb ACY TII

3.4.1. Ycrpoiicta MIT P3A nomxHbI 00ecrieunBaTh BO3MOKHOCTh BBIBOJIA U IIEPEAAYH Ha BEPXHUH
ypoBeHb ACY TII sHeprooObekTa AaHHBIX O HOPMAJIBHOM PEXHME Ul KOHTPOJSI COCTOSIHUSI CaMHX
yerpoiicte MII P3A u 3amumiaemoro o6opyaoBaHusi.

Kpome 3Toro momxHa npexycMaTpuBaThCs BO3ZMOXKHOCTB Nepefaud Ha BepxHuil yposens ACY TII
win Ha BHemHo0©0 [I9BM, BpemenHo mnoxkmouaemyro k MII P3A, paHHBIX camoperucrpauuu
¢ynkumonuposanus MIT P3A u nudposoro ociumorpadupoBanust.

3.4.2. TpeGoBaHus K BEIBOY HEOOXOANMOM MH(POPMAIMH JUTS KOHTPOJISI COCTOSIHUS ycTpolicTB MIT
P3A u mHdpopMmMaumu perucrparopa aBapUHHBIX COOBITHH SBISIOTCS OCHOBHBIMH M OINPENEIISIFOTCS
TexHuyeckumy 3anannsivu (T3) Ha koHKpeTHbIe yeTpoiictBa MIT P3A.

Wndopmanms o cocrossHun ycrpoiictea MIT P3A nomkHa COOTBETCTBOBATH TEKYIIEMY PEXUMY C
3amas/ibIBaHieM 110 BpeMeHu He 6oiee 1,0 c.

3.4.3. TpeOoBaHusi K BBIBOJY 3aJaHHOrO oO0beMa MH(GOPMAaIMU JHS KOHTPOJS peXnuma paboTsl
3alIMIIAEMOT0 OOBEKTa SIBISIIOTCS JOIOJNHHUTENBHBIMU M peanusytorcst npu Hammuuu ACY TII wm
IPYTHX KOOPJMHHUPOBAaHHBIX CHUCTEM KOHTPOJS M (WJM) YNpPaBICHHUS MO CIEHHAIBHOMY YKa3aHHUIO
HOTpeOuTes.

Bo3moxHbIl 00beM BhIBOAMMON MHpopManmu onpexaensercs T3 nHa MIT P3A B 3aBucuMoOcCTH OT
obbeMa M (YHKIMH 0OpabOTKM BXOAHBIX CHI'HAJIOB, BHJA 3allHIAEMOr0 OOOpYZOBaHWS M OOIIEH



CTPYKTYpBI IIOCTPOEHHSI CHUCTEMBI 3alUT. MaKCHUMaJIbHBIA 00BbEM BBIBOJMUMOM HMH(OpMAIUU MOXKET
COOTBETCTBOBAThH IOJHOMY OOBEMY BXOJAHBIX CHTHAJIOB, BKIIOYas HMX OOpabOTKYy C BBIIBICHHUEM
(ha30BBIX COOTHOIIECHMH /IS BbIIAYM HU(QPOBBIX 3HAUCHHUH ()a30BBIX YIJIOB, aKTMBHOM M PEaKTUBHOW
MOIITHOCTH Ha JAHHOM MPUCOEIUHEHHH.

Hannas wadopmarust npu BeiBoge u3 MII P3A momkHa COOTBETCTBOBATH TEKYIIEMY PEXKUMY C
3amnaszpiBaHueM He 6osee 100 mc.

B obocHoBaHHBIX ciy4asx 3Ta HHGOPMALUS MOXET INpoXoIuTh peructpauuio B MII P3A ¢
INPUCBOGHUEM BPEMEHU KaXXJIOMYy U3 3HAU€HHH IapaMeTpoB, YycpeAHeHHe (JUIs aHaJOrOBBIX
napaMeTpoB) Ha 33/IaHHOM HHTEpBaJe BPEMEHH, IOCTYNAaTh HAa XpaHEHHE U BBIBOIUTHCS B (opme
3aJJaHHOTO NIPOTOKOJIA TI0 BHELTHUM WJIM BHYyTPEHHUM KOMaHIaM.

3.4.4. Nudopmanms no n. 3.4.2 BBIBOJUTCS HEPETYJSPHO B 3aBUCHMOCTH OT W3MEHEHMH pexXnuma
MII P3A wnu npu peructpaiyiv aBapuiHBIX MPOLIECCOB B 3all[MIAEMOM 00OpPYJIOBaHHH, & TaKKe IO
3anpocy, mnocrymnaromemy oT BHewmHedl [IOBM (BpemMeHHO NOAKIOYaeMOn), M3 KaHajla CBSI3H C
BEPXHHUM YPOBHEM WJIM U3 JIOKAJIbHOH BeruncauTensHoi cetu ACY TIL

Wndopmanms mo m. 3.4.3 BBIBOIUTCSA PETYISIPHO C IEPHOJUYHOCTBIO, OINpPENENsieMOd NpH
paspaborke ACY TII, Ho He pexe uem yepe3 250 mc.

3.5. TpeboBaHusI K perucTPallUi ABAPUITHBIX COOBITHI

3.5.1. B T3 na ycrpotictea MII P3A nomkHa OroBapuBaThCs BO3MOMXHOCTD BBITTOJIHEHHUS BHEITHEH
peructpanuu coctossHuii MIT P3A u(wim) BHyTpeHHEH perucTpanil UX COCTOSHUN M PETHCTPAIAH
aBapUHHBIX COOBITHIA Ha 3aIIUIIAeMOM O0OBEKTE, KOTOPEIE PEa3yIOTCS IO 3asgBKe MOTPEOUTEIS.

3.52. Ha BHEmHIOI pETUCTPAIMIO BBIBOIATCS CIIEHHAIBHBIC HE3aBHCHMBIC KOHTAKTEHI,
obecreynBaroIIne PETUCTPAINIO COCTOSTHAN 1 MOMEHTOB cpabaThIBaHMs 3aIIuT, BXoAsamux B MIT P3A.
3amazapIBaHNE CHUTHAJIBHBIX PETUCTPUPYEMBIX KOHTAKTOB IO OTHOIICHHIO K PErHCTPUPYEMOMY
(baxTOpY HE JOIDKHO MPEBBIIIATE 3 MC.

3.5.3. Ha BHYTPEHHIOIO PETHCTPAIUIO JOJDKHBI ITOCTYIIaTh MTHOBCHHBIC 3HAYCHHS AHAIOTOBBIX U
JIUCKPETHBIX IapaMeTpoB, ompeaessonmx QyHkmunoruposanue MII P3A u peaknunio 3amumaemMoro
00BeKTA.

Ywcno perncTpupyeMbIX TapaMeTpoB M PEKUMBI PErHCTPaIliK OroBapuBaroTes B T3.

JIoTIOTHUTETPHO HEOOXOAUMO TIPeAyCMaTpUBaTh BO3MOXKHOCTh peructpanuu B MIT P3A He meHee
TpeX BHENTHUX TUCKPETHBIX CUTHAJIOB (HAIIpUMep, BHEITHUE "cyxue" KOHTAKTHI).

Peructparop aBapuiineix coobiTii (PAC) B MIT P3A nomkeH cHaOXaThCs HE MEHEE 4eM JIBYMS
BBIXOJHBIMH "CyXUMH'" KOHTaKTaMH JUIs peructpanud u (vwin) st 3amycka PAC B mpyrux MIT P3A.
OTH KOHTAKTHI JOJDKHBI 3aMBIKaTHCSl B MOMEHT Hadajla PEeTUCTPAINH C 3ama3pIBaHIeM He Ooiee 3 Mmc.

3.5.4. Perucrpamus aBapuiHBIX COOBITHUH MOXKET BECTUCh KaK B OTHOCUTEIHLHOM BPEMEHH
(otcuutpiBaeMoM oT Hadasia coObiThsl B MIT P3A), Tak 1 B aOCONIOTHOM acTPOHOMHYECKOM BPEMEHH,
cuaxpoHmzupyeMomM cucremoit Bpemenn ACY TII sHeproo0bexTa.

3.5.5. MoMeHT Hadaja perucTpaIiuy oNpeaemseTcs 3aaBaeMbIM IMMOTpeOUTeIeM HAOOPOM BHEIITHUX
CHUTHAJIOB M BHYTPEHHHX TTApaMETPOB, ONpeaesonux ¢yHknuonupoBanue MIT P3A.

3.5.6. Perucrpanms (3amuch 3HAYEHHUS TapaMeTrpa C TMPUCBOCHHEM BPEMEHH) JOJDKHA
MPOM3BOIUTHECST He pexe deM depe3 1,0 mc (momyckaercs 2,0 MC) MO KaXAOMy H3 TapaMeTpoOB,
BBIBEJICHHBIX HA PETHCTPALIHIO.

JlomxkHa mperycMaTpruBaThCA 3aIKMCh TApaMeTPOB 10 Hadajla PEeTUCTPalnH (I0aBapHifHas 3aIHCh) B
teuenue Bpemenu ot 0,5 mo 5,0 ¢, KoTopoe NOIDKHO yCTaHABIMBATHCS MOTpeduTeneM. IUTebHOCTh
3aMKCH TI0CJIe Havajla PerucTpanuu (aBapuifHas 3aIlich) NoJbkHA ObITh He MeHee 5,0 c. [lomHoe Bpems
perucTpanuu J0KHO ObITh He MeHee 10,0 c.

B mamsaTH permcTpaTopa IOIDKHO XpaHUTBCA HE MEHEe TpeX IMOCIeIHUX pEerucTpamuid. Jrta
nHpopManus noikHa BeBOAWTECT B ACY TII wmnm momkHA TMEpEenUCHIBATHCSA € MOMOIIBIO
noarorosiennoi [I9BM (IBM - PC).

(M3menennasn penaxkuus, U3m. Nel)

3.5.7. Pabota peructpaTopa U Onepanuy ¢ BHIBOAOM M MEPEHUChIBAHUEM HHPOPMAIMK HE JOJKHBI
BIUATH Ha (hyHKIIMOHUpOoBaHue MIT P3A.

3.5.8. TlocraBmmk MII P3A nomkeH cHaOXkaTh MOTPEOWTENS COTIACYIONIMM YCTPONCTBOM C
pazpeMaMu JUIA TOAKIIoUeHus nudposoro kaHama cBs3u MIT P3A k TI9BM wu (unm) Kk BepxHeMy
yposaio ACY TII, nporpamMmmaMu [Uis BO3MOXKHOCTH BBIBOZA, PacIIM(pOBKH, aHAIN3a, 00paboTKH H
pacrneyarky perucTpalMOHHOMN 3alUCH B BU/IE OCIMIIIIOTPAMMBI.



[Ipu anamuze, 0OpabOTKe M pacIiIMPpPOBKE PETHCTPALMOHHON 3alMCH JOJDKHBI 00ecrieunBaThCs
JaTa ¥ BpeMs perucrpanuu (aCTpOHOMHMUYECKOE BpeMs MM BpeMsl IO OTHOLICHHIO K Haualy
perucrpanun) ¢ TOYHOCTBIO He Oosiee 2,0 MC Juisl BceX 3alMCaHHBIX NapaMeTpoB, IIKajla BPEMEHH,
3HA4YEHMs NapaMeTpoB B JIIO00H M3 3aJaHHBIX MOMEHTOB BPEMEHH, U3MEHEHHE MaciuTada Jr00ro us3
napaMeTPoB 10 OpAMHATE M BCel OCLMIIOrpaMMBI [0 BpeMEHU. 3HAUEHUs TapaMeTPOB IIPH aHAIU3E U
pacudpoBKe JOIDKHBI JaBAaThCSl B OTHOCUTENIFHBIX M IMEHOBAHHBIX EIMHHUIIAX.

(M3menennas penakuusi, A3m. Nel)
3.6. TpedoBanus K HAIEKHOCTH

3.6.1. MuxkpormporneccopHbie ycTpoiictBa P3A B dWacTu TpeOOBaHWM 1O HAAEKHOCTU JOJDKHBI
cootBercTBOBaTh 'OCT 4.148-85 n 'OCT 27.003-90.

31ech U ganee paccMaTpUBaeTCsl HAIEKHOCTh yeTporcTB MIT P3A kak caMOCTOSTENbHBIX U3IEITHIA
0e3 ydera BIMSHHUA HaISKHOCTH BHEIIHMX IENed NaTYUKOB, IIETIEH KOMAaHI YIpaBICHHUS, Ierei
BHEITHUX UCTOYHUKOB AJIEKTPOCHAOKESHHUS, €CJIM HHOE He oroBopeHo B T3 u (wm) TY.

3.6.2. MukpormporeccopHbie ycTpoiictBa P3A  momkHBI pa3pabaThiBaThbcsi B OCHOBHOM Kak
BOCCTAHABIIMBAEMBbIE W  PEMOHTONPHUTOIHBIC  W3ICNUSA,  pAcCCUMTAHHBIE HA  JUIUTEIHHOE
¢yHKumoHupoBanre. [IpM 3TOM PEMOHT HEHCHIPABHOTO YCTPOMCTBA MPOM3BOAMTCS OO0E3ITMICHHBIM
CII0COOOM.

ITo umciry BO3MOXKHBIX COCTOSIHWE (10 padoTtocmocobHOcTH) ycTpoiictBa MII P3A otHOcaTcs k
m3nermsM Buaa 2 mo 'OCT 27.003-90.

Bce ycrpoiictBa MIT P3A  1omKHBI OTHOCHUTBCS K YCTPOWCTBaM, KOTOpBIE B TIpoIecce
JKCIUTyaTaIlK TPEOYIOT TEXHHYECKOTO 00CITy>)KUBaHUSI.

3.6.3. B ycrpoiictBax P3A momxHBI OBITH HCIIONB30BAHBI CIEAYIOMIAE OCHOBHBIE CIIOCOOBI
oOecrieueHrss HEOOXOIUMOM HANEKHOCTH:

pe3epBHUPOBaHIE alllapaTHBIX CPEACTB, (YHKIIUH 3alIUTHI U IIPOTPaMMHOT0O 00eCIIeUeHNS;

MIPUMEHEHHE OTKa30YCTOMYMBEIX CTPYKTYP;

aBTOMaTHYeCKasi JUarHOCTHKA alllapaTHBIX CPEICTB U IIPOTPaMMHOT0 00eCIIeYeHNS;

MIPUMEHEHHE COBPEMEHHOW MaJonoTpeOsromei (He TpeOyromed MPUHYAUTETHPHOTO OXITaKICHHS)
3JIEMEHTHOM 0a3bl;

XpaHeHre HH(OpMAIX, KOHCTAHT U IPOTPaMM B SHEPTrOHE3aBUCHMOM MaMSATH.

JImst  moCToKkeHWs BBICOKHMX TIoKazaTteneld HagekHocth B MIT P3A, kak mpaBmiio, IOJDKHA
MIpeyCMaTPUBATHCSI H30BITOYHOCT TI0 3alllUTHBIM (YHKIUSAM (IBa WM OoJiee YCTPOHCTBA, IBE WK
Oonee cucTeMBl 3amUT, (QYHKIHOHAIHHOE pPE3CPBUPOBAHHE, PE3ECPBHUPOBAHUE 3AIIUT CMEKHBIX
3JIEMEHTOB).

3.6.4. JIna omHO3HAYHON (DUKCAIMK TEXHUYECKOTO COCTOSHHSI YCTPOHCTBA M (DaKTOB OTKA30B U
(wm) weucnpaBHoctel B T3 Ha MIT P3A momkHBI OBITh MPUBEIACHBI KPUTEPUH OTKA30B U KPUTESPUHU
MPEICTBHBIX COCTOSIHHH, a TaKXKe MOJDKHO YKAa3bIBaThCS BpPEMsS OXXKHIAHWS PEMOHTA, T.C. 3aMEHBI
HEHCIIPaBHOTO AJIEMEHTA.

3.6.5. HoMeHKknaTypa ¥ 3Ha4YeHWs TOoKazaTelleld HalaeKHOCTH IS ycrporctB MIT P3A moimkHBI
yKa3beIBaThCS B T3 Ha KOHKPETHBIE BUIBI yCTPOICTB M BRIOMPATHCS U3 CIEAYIOMINX 3HAYCHUI:

cpenHsis HapaboTKa Ha 0TKa3 cMeHHoro arementa — 100, 125 Teic. d;

cpenHee BpeMsi BOCCTaHOBIIEHHS (3aMEeHBI CMEHHOTO 3yieMenTa) — 0,5; 1; 2; 3 u;

CpEeIHUH CPOK CITY’)KOBI CMEHHOTO AJIEMEHTa JI0 KalmuTalbHOro peMoHTa — 8, 10, 12, 14 ner;

CpeIHsIsI BEpOSITHOCTh OTKa3a B CpabaThIBAHUHM YCTPOKCTBA 3a ToJ (TIPH MOSIBICHUU TPEOOBAHMS) —
1-10°,1-10%;

mapaMeTp MOTOKA JIOKHBIX cpabaThIBaHWI yCTpPOHCTBAa B roj (MPH OTCYTCTBUU TpPeOOBaHMS) —
1-10°, 1-107;

TIOJTHBIA CPETHUH CPOK CITYy:KOBI ycTporicTBa — 20, 25 meT.

3HayeHNs TOKa3aTenell HaAe)KHOCTH CMCHHBIX DJIEMEHTOB pPAa3NWYHOTO HA3HAYCHHUS MOTYT
OTIIMYATHCS.

3.6.6. CootBerctBue MII P3A TpeOGoBaHMSAM MO HAAECKHOCTH HA dTame pa3pabOTKH TOJKHO
OIICHUBATHCSA PACUYCTHBIM METOIOM C WCIIOJNIF30BAaHMEM JAaHHBIX O HAJEKHOCTH KOMIDIEKTYOITHX
W3CTNHA U IPHHATOM CXEMHO-KOHCTPYKTOPCKOM BapHaHTe MTOCTPOCHUS YCTPOUCTRA.

IIpu cepuitnom mnpousBoactBe MII P3A cooTBeTcTBHE TpeOOBaHMSM IO HAIACKHOCTH TPOCTHIX
YCTPOHCTB WJIM CMEHHBIX 3JICMEHTOB CIIOKHBIX YCTPOWCTB MOJDKHO HMOATBEP)KIATHCS CIICIMaIbHBIMU
KOHTPOJIBHBIMH UCTIBITAHISIMU.

CootBercTBHe TpeOoBaHMsAM HajaexxHocTH MIT P3A oreHMBaeTCs MO CTATHCTUYECKUM JTaHHBIM O



YHUCJIC U BUJaX OTKa30B yCTpOﬁCTB, NOJIYYCHHBIM U3 OIIbITA OKCIJTyaTalluu.

3.7. TpedoBaHus k uHTep(eiicam cBsi3u ¢ BepxHUM ypoBHeM ACY TII
H MPOTOKO0JIaM 00MeHA TaHHBIMH

3.7.1. lomkHO obecnieynBaThCsl NPE/ACTABICHHE HA BEPXHHE YPOBHH KOOPIMHUPOBAHHBIX CHCTEM
koHTpoist W ynpasinenuss wi ACY TII (ypoBHHM sHeprooObekTa, CIyKObl 3aIUTHl M LEHTpa
JMCHETYEPCKOro ynpasiieHus) nHopmanuu, uMeronieiicst B namsata MIT P3A.

Br10op umcia u Tunos noptos cBs3u onpexeisercs B T3 na MII P3A B 3aBucuMocTy 0T QyHKIMHA 1
CJIO’KHOCTH YCTPOMCTBA 3aIIUTHI U COTIACOBBIBACTCA C peleHUs MU, MpuHAThIMU B ACY TIL

[To TpeGoBaHMIO 3aKa3uMKa AOJHKHO OBITH 00ECIIEUeHO MOJKIIIOUYEHHE K TIOpPTaM ONTOBOJIOKOHHEIX,
KOAKCHAJIbHBIX WJIM TOHAIBHBIX Kabeled CBA3M C BEPXHUM YPOBHEM WM KaOejed JIOKaJbHOM
BBIUUCIUTENBHON CETH.

3.7.2. JIns pa3paboTku mpoTokoioB obOmena manHbMH Mexny ACY TII m MII P3A crenyer
npuaepxkuBaTbes pexkomennoBanHoro UK Ne 34 CHUI'POD "Peneitnaa zamura" u npunsroro IEEE B
KauecTBe cranjapTa odmero ¢popmarta oomena nanusiMu (IEEE Standart Common Format for Transient
Data Exchange (COMTRADE) for Power Systems, IEEE C37.111-1991).

3.8. TpeGoBaHuUs K BHIXOAHBIM KOHTAKTHBIM YCTpoiicTBamM
(ynpasJjieHHe KOMMYTAallMOHHBIMU annapaTamu,
CUTHAJIN3ALMS COCTOSIHUS U pe:kuma padoTsl MII P3A)

3.8.1. BeixomHBIe KOHTaKTHBIE YCTPOMCTBA IOJDKHBI OOECTIEYMBATH TallbBAHWYECKOE pa3/eeHUe
MII P3A ¢ BHEITHUMH LIETISIMHU.

3.8.2. Uncno BBIXOJHBIX KOHTAaKTHBIX YCTPOWCTB JOJDKHO ompenensthess B T3 Ha MIT P3A B
3aBHCHMOCTH OT Ha3HAUCHI, BU/IA 3AIIUIIaeMOr0 000PYIOBAaHHS U CXEMBI €TO BKITFOUCHUS.

3.8.3. BwIXoAHBIE KOHTAaKTHl YINpPaBICHHS KOMMYTAIMOHHBIMH amllapaTaMd JOJDKHBI HMETh
KOMMYTAIIMOHHYIO CITOCOOHOCTh B IEMAX IMOCTOSHHOTO TOKa HampspbkeHneM 220 B ¢ WHIyKTHBHOMN
Harpy3koi, ¢ mocrossHHoi Bpemernu 0,05 ¢ mpu uuciie kommyraruii He menee 1000:

JUTS BO3AYIITHBIX BRIKITIOYATENEH:

Ha 3aMmbikanne 40 A moutensHocthio 0,03 ¢, 15 A mmurensHocThIO 0,3 C;)

Ha pa3mbikaane 0,25 A;

JUTS BBIKITIOYATEIEH ¢ IIEKTPOMAarHUTHBIMH ITPHBOIAMHU:

Ha 3aMbIkanue 5,0 A gaureasHocteio 1,0 c;

Ha pa3mbikaaue 0,25 A.

3.8.4. BeIxogHbIC KOHTAKTHI YIIPABJICHUS BHEITHIMH LIETISIMU OJIOKMPOBOK JAPYTHX yCTPOHCTB P3A n
HEeTsIMHA CUTHATU3aIlMK JOJDKHBI KOMMYyTHpoBaTh He MeHee 30 BT B IemsIX NHOCTOSHHOTO TOKa C
WHIyKTHBHOW Harpy3koH, ¢ moctosHHOH Bpemernu 0,02 ¢ npu HampsokeHusax ot 24 mo 250 B wmm npu
Toke 10 1,0 A, ¢ KOMMYTaITMOHHOW U3HOCOCTOHKOCThIO He MeHee 10000 muKItoB.

3.8.5. BrIXogHBIE KOHTAKTBHI YINPaBICHUS BHENTHHUMH IEMSAMH AMCKPETHBIX BXoaoB ACY TII
JIOJDKHBI  00ecIeunBaTh MPOXOXJICHHE MHUHUMaNbHOTO Toka 0,5 MA npu Hanpsokennn 24 B u
KOMMYTaInio TOKOB He MeHee 100 MA mNpW HampspDKEHWH ITOCTOSHHOTO Toka a0 250 B B memsx ¢
WHIYKTUBHOW Harpy3kol, ¢ moctosHHo# Bpemenu 0,02 ¢, ¢ KOMMyTallMOHHONW W3HOCOCTOMKOCTHIO HE
menee 10000 ukiIoB.

4. OGIIIUE TPEBOBAHMS K MII P3A B YACTH YCJIOBUI
IKCINIYATAIMU U TEXHUYECKOI'O OBCJIY KUBAHUSA

IToMereHnst 3JIEKTPOCTAHITNI U TIOJACTAHIIAN, T TPATUIIMOHHO pa3MelIaroTcs ycTpoiictBa P3A,
MOJPA3ICIAIOTCS Ha HECKOIBKO Pa3HOBUAHOCTEH, KaXKIOU U3 KOTOPBIX COOTBETCTBYIOT ONpE/ICICHHBIE
TpeOOBaHUS B YaCTH KATCTOPHH WCIOJIHEHUS YCTPOWCTB MO BHEIIHUM KIMMAaTHYSCKUM H
MEXaHMYECKUM BO3TCHCTBHUSIM.

B Tabnwme mpuBemeHsl TpeboBaHust K ycrpoidictBaM MII P3A B WacTh WX yCTOMYHMBOCTH K
KIMMaTHYECKUM ¥ MEXaHMYSCKUM BO3JCHCTBYIOIIMM (akTopaM B pa3IWYHBIX 110 BHAAM U
KOHCTPYKIIH TOMEIIECHHX 3JIEKTPOCTAHINH U TIOACTAHIINH.

B Tex cmydasx, xorma MMIOpPTHpyeMble wWiu paspadaTtsiBaeMble MII P3A mpemycmarpuBaeTcst
YCTAHABIUBATH B IIOMEIICHUAX M KOHCTPYKLIHMSAX C PAa3HBIMH YCIOBHSAMH IO KIMMAaTHYECKHUM H



MCXaHHUYCCKHUM BO3,H€I7[CTBI/I${M, MNPpCABABJICHHBIC HWJIA HA3HAYCHHBLIC B T3 Tpe60BaHI/IH JOJIKHBI
MEPECKPBIBATH CAMBIC JKECTKUC U3 OIIPCACIIACMbBIX YCHOBI/Iﬁ.

4.1. TpeGoBaHHUS K KIMMAaTHYeCKHMM BHEIIHUM BO3JeficTBYIOIIMM (paKTOpamM
B YCJOBHAX IKCILUIYATAIMU, XPAHEHUS] U TPAHCIIOPTUPOBAHMUS

VYerpoiictea MII P3A B uyactu BO3AEHCTBUSI KIMMAaTHYeCKMX (DAKTOPOB INpPH JKCILUTyaTallMH, B
peXXuMax XpaHEHHs M TpPaHCIOPTUpPOBaHUS JOMKHBI cooTBeTcTBoBaTh ['OCT 15150-69 m T'OCT
15543.1-89E.

4.1.1. IkcruryaTanus

I'pynmer  ucronmuenust  ycrpoiicte MII P3A, mpuBeneHHble B TaOmUIE, TpPeayCMaTPUBAIOT
SKCIUTyaTalMio amllapaTypsl B YMEPEHHBIX M XOJIOAHBIX KIMMaTHUecKuX 30Hax — YXJI4, VXIJI3,
VXJI3.1, YXJI2.1 u B Tponukax - 04, T3, T3.1, T2.1.

VYenoBus akcrutyartaiiuid MIT P3A J0DKHBI MCKITIOYATh BO3MEHUCTBHE MPSIMOTO  COJTHEYHOTO
W3TyYeHHs, IPSMOe TIoTafaHne aTMOC(HEPHBIX 0CaIKOB, KOHICHCAIMIO BIATH M HAJMYHE arpecCHBHON
CpenBl.

Jst MIT P3A nmomwkHa TpemycMaTpUBaThes SKCIUTyaTarysi Ha BeicoTe 10 2000 M Haj ypoBHEM
MOpsI.

VYerpotictea MIT P3A momxHBI ipeHA3HAYATHCS IS OKCIDTyaTalluy B paiioHax ¢ aTMochepoii Tuna
2 (mpoMbIIUIEHHAs), TI€ cpela He B3PBIBOOMACHAs, HE coJep)kKamias TOKOMPOBOMSIIEH TNHUIH, a
KOHIIEHTpAIMs CEPHUCTOTO T'a3a B BO3AyXe He MpeBbimaeT HopM, oroBopeHHbIX ' OCT 15150-69.

ITpu TemmoBBIX pacyeTax W UCHBITaHUIX ycTpoiicTB MIT P3A, pasMenmaeMbIxX B 3aKpHITHIX 00beMax,
Hanpumep, B otcekax saeek KPY m KTII CH mim B apyrux, rie BO3MOXKHO BBIICICHHE TEIUIA OT
YCTAHOBJICHHOW TaM JpYyrod ammaparypsl, 3a 3¢ (eKkTHBHOE 3HaYCHHE TEMIIEPaTyphl OKPY)Karomen
Cpelbl TOJDKHO IPUHAMATRCS BEpXHee pabodee 3HaueHue, yBenmdeHHoe Ha 10°C.

4.1.2. XpaHeHHe M TPAHCIIOPTHPOBAHHE

VYerpoiictBa MIT P3A  wucnonsennss YXJI4 nomkHbl OBITH paccYWTaHbl HA XpaHEHUE B
HEOTaIJIMBAEMBIX XPaHWIMIIAX C BEPXHUM 3HAUEHUEM TeMIepaTypsl Bo3ayxa mmoc 40°C u HMXKHUM
— munyc 50°C, ¢ OTHOCUTENIBHOH BitaxkHOCTBIO 98% nipn 25°C (ycnoBusi XpaHeHwus 2).

VYerpoiictea MIT P3A ucnonuaennit YXJI3, YXJI3.1, VXJI2.1, 04, T3, T3.1, T2.1 momxHbI OBITH
paccuuTaHbl Ha XpPaHEHUE B HEOTAIUIMBAEMbBIX XPAaHWIUIAX C BEPXHMM 3HAUEHUEM TEMIIEpaTyphl
Bo3yxa moc 50°C u HwKkHUM - MuByc 50°C, ¢ oTHOCHTENBbHOH BiaskHOCTBIO 98% 1ipu 35°C (ycnoBus
XpaHeHus 3).

VYerpoiictea MIT P3A nomkHBI TpaHCIOPTUPOBAThCA HAIEXKHBIM U 3aKPBITHIM TpaHcropToM. Ilpu
TPAHCHOPTUPOBAHHUHU JOJIKHBI JOITyCKAThCs CAEAYIOIINE BO3AEHCTBYS BHELIHEN OKPYXKAIOLIEH Cpebl:

JUIsl BUAOB KimMaTuueckux ucnonnenuid YXJI4, VXJI3.1, VXJI3, VXJI2.1 BepxHee 3HaueHHE
TEeMIIepaTyphl OKpYyKaromero Bozayxa mioc 50°C, amkaee — munyc 60°C (ycrmoBus XpaHeHUs S);

Juid BUAOB KimMatndeckux ucnomHenui O4, T3.1, T3, T2.1 BepxHee 3HaueHHe TeMIEpPaTypbl
OKpyKarolero Bo3ayxa muoc 60°C, auxaee — munyc 60°C (ycinoBus xpaHeHus 6).

VYcnoBust TpaHCHOPTUPOBAaHUS M XPAHEHUs, OTJIMYAIOMIMECS OT YKa3aHHBIX, I KOHKPETHBIX
ycrpoiicte MII P3A nomkHBI ciennaabHO COTNIACOBAThCS € 3aKa3UMKOM, 3anuchiBaThest B T3 u TY Ha
KOHKpPETHOE YCTPOUCTBO.

(M3menennasn penaxkums, U3m. Nel)



Tpebosanus k ycrpoiictBam MIT P3A B yacTu BHEIIHUX BO3NIEHCTBYIONUX (haKTOPOB

kmumaTrdeckux (mo FOCT 15150)

mexaamdeckux (mo 'OCT 17516.1)

Huxnuee u Hwxnee u BepxHee Junamnazon; TIukoBoe ynapHoe
BEpXHEe npenensHele padoune | OTHOCUTETbHAS 9acToT MaxkcumManpHas YCKOpEHHeE,
MecTo pazMenieHust Kareropus paboune 3HAYCHUS BIIQYKHOCTh Kareropus | cunycouman aMIUTATY 1A m/c? (2),
ycrpoticts P3A HACIIOITHEHUS 3HAYCHUS TEMIIEPATYPBI BO3/yXa, % TPH | ICTIOTHEHUS BHOM YCKOpEHHUs, JUIUTENIBHOCTD
TEeMITEPaTyphl OKPYXKAIOIIEeTO TeMITepaType BHOpaIumy, M/c? (2) JEHCTBUS YIapHOTO
OKPYKAaOILEro BO31yXa, °C I'm YCKOpEHUs
Bo3nyxa, °C

1. OTAINIMBAEMBIE CYXHWE NIOMEIIEHUSA

KJIMMATAYECKUMHU YCJIOBUSIMHU BE3 3AMETHBIX BUBPAIIMI

B KAIIUTAJIBHBIX CTPOUTEJIBHBIX KOHCTPYKIUAX C HCKYCCTBEHHO PEI'YJIMPYEMBIMHU

CrenyaibHbIC TTIOMEILCHHUS TIaBHEIX, VXJI4 +1++40%* +1++45%* 80, 25°C
LEHTPAJIBHBIX, OJOYHBIX IIUTOB 30 (3,0),
ynpasnenus ('Y, HUTY, BIY) u M40 0,5+100 5(0,5)* 2-20 mc
peneiinbix muros (PIL) OJIMHOYHBIC
AIEKTPOCTAHLIUN U MOACTaHIUI

04 +1++45 +1++55 98, 35°C
2. HEPEI'YJISIPHO OTAIIVIMBAEMBIE CYXUE NIOMEINEHUS B KAIIUTAJIbHBIX CTPOUTEJIBHBIX KOHCTPYKIUASAX SJEKTPOCTAHIIUN C

ECTECTBEHHOM BEHTWISIIIUEN BE3 NCKYCCTBEHHO PEI'YJIMPYEMBIX KJINMATHYECKNX YCJIOBUIA

2.1 Ixadwl, manenu, COOPKH B YXJI3.1 -10++45% -10++50* 98,25 °C

ITOMEIIICHHH MAIIMHHOIO 3aJ1a M4 0,5+100 5(0,5) 30 (3,0), 2-20 mc

BOmm3n pynmamenta TT" (otm. 3-10 MHOTOKpPaTHbIE

M) U B KOTEJILHOM OT/ICJICHUH
T3.1 -10++50 -10++60 98, 35°C

2.2 lIxadwl, manenu, COOPKU Ha VXIJI3.1 -10++45* -10++50* 98, 25 °C

¢yagamente TT (oM. 6-9 M) M41 0,5+200 20 (2,0) 30 (3,0), 2-20 mc

MHOTOKpATHBIE

T3.1 -10++50 -10++60 98, 35°C

2.3 llIxadwl, manenu, COOPKH BHYTPH YXIJI3.1 -10++50* -10++50* 98,25 °C

(GyHIaMEHTa U 10 M41 0,5+200 30* (3,0) 30 (3,0), 2-20 mc

TypOOTeHepaTOpOM MHOTOKpaTHBIE
T3.1 -10++50 -10++60 98, 35 °C

3. HEOTAIUIMBAEMBIE CYXUE IIOMEIIEHUS B KAITUTAJIbHBIX CTPOUTEJABHBIX KOHCTPYKIIUSAX JIEKTPOCTAHIIMM C ECTECTBEHHOM
BEHTWISIIAEN BE3 UICKYCCTBEHHO PET'YJIMPYEMBIX KJIMMATHUYECKHX YCJIOBUI

3.1. IlIxadw1, manemu P3A 6e3 VXJI3.1 -10++40 -10++45 98,25 °C

KOMMYTAIMOHHBIX aIlllaparoB, M7 0,5+100 10 (1,0) 30 (3,0), 2-20 mc

BBI3BIBAIOIIMX YAAPHBIC BO3ACHCTBHS MHOTOKpaTHBIE
T3.1 -10++50 -10++60 98,35 °C

3.2 Orcexku P3A B KOMIIIEKTHBIX VXIJI3.1 -10++40 -10++45 98, 25 °C
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pacIpeaeMTebHbIX YCTPOWCTBAX C M43 1,0-100 10 (1,0) 100 (10), 2-20 mc

KOMMYTAIIMOHHBIMHE arapaTaMu OJTMHOYHBIE
T3.1 -10++50 -10++60 98,35 °C

4. HEOTAILUIMBAEMBIE CYXUE IOMEINIEHUSA B KATIUTAJIBHBIX CTPOUTEJBHBIX KOHCTPYKIUAX MMOJCTAHIIMI C ECTECTBEHHOM

BEHTWISILIUEN BE3 UICKYCCTBEHHO PET'YJIMPYEMBIX KJIUMATHUYECKHX YCJIOBUI

4.1. lllkader, manemu P3A 6e3 VXIJI3.1 -25*++40 -25*++45 98, 25 °C
KOMMYTAIIMOHHBIX aIaparoB,
BEI3BIBAIONINX YIAPHBIC BO3ACUCTBUS T3.1 -10++50 -10++60 98, 35 °C M40 0,5+100 5(0,5)* 30 (3,0), 2-20 mc
VXII3 -60++40 -70++45 98, 25 °C OJIUHOYHEIS
T3 -10++50 -10++60 98,35 °C
4.2 Otcexu P3A B KOMIUIEKTHBIX VXJI3.1 -25%+4+40 -25%++445 98,25 °C
pacrpeeuTeNIbHBIX YCTPOHCTBAX ¢
KOMMYTAIIMOHHBIMU aIllapaTaMu T3.1 -10+=+50 -10++60 98,35 °C M43 1,0-100 10 (1,0) 100 (10), 2-20 mc
VXII3 -60++40 -70++45 98, 25 °C OJIUHOYHEIS
T3 -10++50 -10++60 98, 35 °C
4.3. lllkadel, manenu B VXIJI3.1 -25*++40 -25*++45 98, 25 °C
KOMIIPECCOPHO# min Ha HhyHIaMEHTE
cunxponHoro kommnencatopa (CK) T3.1 -10++50 -10++60 98, 35°C M7 0,5+100 10 (1,0) 30 (3,0), 2-20 mc
VXJI3 -60++40 -70++45 98,25 °C MHOTOKpaTHbIe
T3 -10++50 -10++60 98, 35°C

5. METAJUIMYECKHUE ITIOMEIIEHUS, B KOTOPBIX KOJIEBAHUSA TEMIIEPATYPBI U BJIA’JKHOCTH BO3/1YXA HECYIECTBEHHO OTIMYAIOTCS OT
KOJIEBAHUI HA OTKPBITOM BO3/YXE.

KOMIUVIEKTHBIE TPAHC®OPM

ATOPHBIE ITOJICTAHIIMH 35-110 kB HAPYKHOM YCTAHOBKH

5.1. IlIxadw1, manemu P3A 6e3 VXJI2.1 -60++40 -70++45 98, 25 °C

KOMMYTAIMOHHBIX aIllapaToB, M40 0,5+100 5(0,5)* 30 (3,0), 2-20 mc
BBI3BIBAIOINX YIapPHbIC BO3JCUCTBHUS T2.1 -10+=+50 -10++60 98,35 °C OJMHOYHBIE
5.2 Otceku P3A B KOMILIEKTHBIX VXJI2.1 -60-+40 -70+1+45 98, 25 °C

pachpeieNuTeNnbHbIX YCTPOHCTBaxX ¢ M43 1,0+-100 10 (1,0) 100 (10), 2-20 mc
KOMMYTAIIMOHHBIMU arapaTaMu T2.1 -10++50 -10=+60 98, 35 °C OJIMHOYHEIE

* Tlo maHHOMY TTapaMeTpy K armapaType ClIeAyeT IpeaAbIBIATE Oollee JKeCTKHe TPEOOBaHMS, YeM 10 CTAaHAAPTY AJIS 3TOW KaTETOPHH HUCTIOTHEHHS.
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4.2. TpeGoBaHHUS K BHEIIHUM MEeXaHHYECKMM BO3JelcTBYIOIHM (paKTOpamM
B YCJOBHAX IKCIUTYaTAIHH, XPAHEHHS H TPAHCIOPTUPOBAHHUS

Yerpoiictea MIT P3A 1o ycTOHYMBOCTH K BHEIITHMM MEXaHMYECKUM BO3/EHCTBYIOIUM (hakTopam
JIOJDKHBI cO0TBeTCTBOBaThH TpeboBanusim ['OCT 17516.1-90E.

B Ttabmuue npuBeneHsl TexHudeckne TpeboBaHus kK MII P3A B yacTH BHEIIHMX MEXaHHYECKHX
BO3JICHCTBYIONINX (DAKTOPOB.

TpeboBanusam k ceiicMocToiikocTr (o crannapty MOK-68 HHTEHCHBHOCTH 3eMIIETPSICEHUS HE
MeHee 9 OamnoB) ammaparypa P3A rpynm MexaHudeckoro wucnomHenuss M4, M7, M41, M43
YIIOBIIETBOPSIET.

Hns coorBerctBus anmaparoB MIT P3A rpynnsl mexanuyeckoro ucronneHus M40 (cMm. tabnuny,
nm. 1, 4.1, 5.1) TpeboBaHUAM K CEHCMOCTOMKOCTH K 3eMJIETPSICCHUSIM B 9 0aiIoB 3HaYEHHE aMIUIATY IbI
YCKOPEHHMS CHHYCOUJaJIbHOW BHOpAIMU JODKHO OBITH He MeHee 0,5¢g.

B HOpMupyeMBIX Auamna3oHax 4acTOT B MECTaX YCTAaHOBKM IEYaTHBIX IUIAT, MOAYJIEH M Apyrux
3JIEMEHTOB KOHCTpyKuus ycTpoiicts MII P3A He nomkHa UMETh pPe30HAHCOB.

[Tomemennst BHyTpu (yHZaMEHTOB M TOA TypOoreHepatopamu (cM. Tabmmiy, nm. 2.2, 2.3), B
KOTOPBIX B HACTOsIIIEE BPEMsI HHOT/Ia pa3MellaeTcs amnapaTrypa CUCTEMbl BO30YK/ICHHS, TOJDKHEI OBITh
OTHECEHBI K IIOMEIIEHHSIM, HENPUTOAHBIM it pa3Merennss MIT P3A u3-3a 3HaunTeNIbHBIX BUOpALMi 1
BO3MOXKHBIX PE30HAHCHBIX BICHUI B KOHCTPYKTHBHBIX 4acTsx ycrpoiicts MIT P3A.

TpeGoBanus K CTOHKOCTH YCTPOWCTB NpPW BO3JACHCTBHM MEXaHMYECKHMX (PaKTOPOB B YCIIOBHSX
XpaHEeHHUs ¥ TPaHCIOPTUPOBAHMA AOJDKHBI cooTBeTcTBOBaTh rpynne C no 'OCT 23216-78.

VYerpoiictea MII P3A  pomxkHBl  JOMyCKaTh TPAaHCIOPTUPOBAHME JKEJIE3HOJOPOXKHBIM U
ABTOMOOWIBHBIM TPAaHCIIOPTOM M UX COYETaHWEM, a TAaKKe BOJHBIM IyTeM (kpome mops). [Ipu stom
JIOIYCTUMOE YHCIIO MIEPEerpy30K YCTPOHCTB HE TOJDKHO OBITH MEHee 4.

4.3. TpeboBaHus K DJIeKTPUYECKOH MPOYHOCTH H30ISIIHI

4.3.1. Ammaparypa P3A 1O TNpPOYHOCTH DIIEKTPUYECKOH H3OJAIMH JIOJDKHA YIOBJIETBOPSTH
tpedoBanusm 'OCT 30328-95 (MDK 255-5-77).

VcnpiTanns M30ISIHAN TOJHKHBI BKITFOUATh!

W3MEpPEHHUE COTMPOTUBIICHHS N3OSN,

WCTIBITAHUS IEKTPHIECKON TIPOIHOCTH;

WCTIBITAaHUS] IMITYJIbCHBIM HAIIPSDKECHUEM.

Krmumatndeckne ycnoBHs IpOBEICHUS UCTIBITAHNH JODKHBI OBITH CIIETYFOIIAMH:

TeMIleparypa okpysxaromei cpenst ot 15 mo 30°C;

OTHOCHTEJIbHAS BIIAXKHOCTE OT 45 10 75 %;

atMocdepHoe nasierue ot 86,0 mo 106,0 kI1a.

WcnpiTanus TOMKHBI TPOBOIUTHCS HA HEHATPETOM yCTPOMCTBE.

4.3.2. I3mMepeHne COpOTUBIICHUS 30N

ConpoTuBIIeHHE H30JIIUU MEXAY KaKIOH HE3aBHCHMOW IENbi0 (TalbBAHWMYECKH HE CBSI3aHHOM C
OPYTUMH LEISIMH) B KOPIIyCOM, COCIMHEHHBIM CO BCEMH OCTAJIbHBIMH HE3aBHCHMBIMH IEIISIMH,
TIOJKHO OBITH He MeHee 100 MOM nipu HanpsbKeHUH MOCTosTHHOTO Toka 500 B.

K mezaBucumbIM 1iemsiM yetpoiictBa MIT P3A moimkHBI OBITH OTHECESHBI:

BXOJHBIE [T OT N3MEPUTEIHHBIX TPaHC(POPMATOPOB TOKA;

BXOJHBIC [T OT M3MEPUTEIBHBIX TPAaHC(HOPMATOPOB HANIPSIKEHIS,

BXOJHBIC [[ETIH TUTAHUSA OT CETH ONEPAaTHBHOTO TOKA,;

BXOJHBIE [[ETI KOHTAaKTOB PeJie APYTHX YCTPOUCTB;

BBIXOJHBIC IIETIF KOHTAKTOB BBIXOIHBIX pPelie YCTPONCTBA;

1eny MUQPOBBIX CBA3EH C BHENIHUMH YCTPOWCTBAMHU C HOMHUHAJIBHBIM HaIpsbDkeHHeM He Ooisree 60
B, ranpBaHnYecKH He CBA3aHHBIE C BXOAHBIMH, BBIXOJHBIMU M BHYTPEHHUMH IICTISIMUY;

BHYTPEHHHE H3MEPHUTEIBbHBIC M JIOTHYECKHE IIENH YCTPOWCTBA C HOMHWHAIBHBIM HANpPsSHKCHHEM He
6onee 60 B, rampBaHMYECKN HE CBS3aHHBIC C BXOJHBIMH, BBHIXOJHBIMH IICTISIMH M IETISIMH IH(POBBIX
CBA3EH.

4.3.3. VcnbITaHus JIEKTPUIECKON IPOTHOCTH

OneKTprUecKas H30JLIIUS KaKIOH 13 BXOIHBIX WX BBIXOIHBIX HE3aBHCHUMBIX IeTIel YCTPOUCTBA IO
OTHOIICHUIO KO BCEM OCTAJbHBIM HE3aBHCHMBIM IEISIM W KOPIyCYy IOJDKHA BBIIEPKHUBATH 0e3
TOBPEKIACHUN HCIBITATEIbHOE HaNpsOKeHUe AeicTByrommM 3HaueHneM 2,0 kB wacrorer 50 T'p B
TeyeHue | MUH.

OnexTpuyecKkas M30JAINS BHYTPEHHUX H3MEPUTEIBHBIX M JIOTHYECKHX MENed, a Takke Iernei



(QpPOBBIX CBsi3el C BHEIIHMMH YCTPOHCTBAMHM C HOMHHAJBHBIM HampsbkeHueM He Oonee 60 B
(rampBaHMYECKH HE CBS3aHHBIX C JPYTMMH HE3aBHCHUMBIMU LIETISIMH) OTHOCHUTEIBHO KOpITyca U JAPYTUX
HE3aBUCHMBIX IENeil JOJDKHA BBIICPKUBATH 0€3 MOBPEXKICHUH UCIIBITATEIIHOE HAaIpsHKEHHE
nenctyromuM 3HaueHueM 0,5 kB yactotel 50 ['11 B Teuenne | Mun.

4.3.4. VicnipITaHMsI UMITYJICHBIM HalpsKEHUEM

OnexTpuuecKkas M30IALUUs KaKA0H U3 BXOAHBIX M BBIXOJHBIX LIENEH ycTpoiicTBa MO OTHOIIEHUIO K
KOpIycy W JpyrMM HE3aBUCHMBIM LEIsSM JIOJDKHA BBLIEPXKHMBaTh 0€3 TOBPEXICHUH TpH
MOJIOKUTENBHBIX W TPU OTPHLATENBHBIX MMITYJIbCa MCIBITATEIBHOIO HANPSDKEHUS  CIIEAYIOMINX
napaMeTpoB:

ammmutyna — 5,0 kB ¢ nonyctumeim otknonenuem 10 %;

JUIITENILHOCTB Tiepeanero ¢gpponra — 1,2 mxc + 30 %;

JUIITEJILHOCTB TT0JTycraza 3aaHero ¢pponta — 50 mxc + 20 %;

JUINTETBHOCTh HHTEpBAJa MEXy UMITyJIbcaMH — HE MeHee 5 C.

OnekTpuyecKkas W30JSILUs BHYTPEHHUX HM3MEPUTENBHBIX M JIOTMYECKHX Lerel, eneid nudpoBbIX
CBsI3el ¢ BHEIIHMMH YCTPOWCTBAMHU C HOMUHAIBHBIM HamnpsbkeHueM He Oosiee 60 B (ranpBaHuvecku He
CBSI3aHHBIX C BXOIHBIMH, BBIXOAHBIMH UM BHYTPEHHMMH IIEIISIMH) OTHOCHTENBHO KOpITyca,
COEIMHEHHOTO C JPYTrMMHU HE3aBHCUMBIMH IICTISIMH, JIOJDKHA BBIIEPXKHMBATH 0€3 TOBPEXICHHH TpH
MOJIOKUTENBHBIX W TPH OTPULATEIBHBIX MMIIYJIbCA HCIBITATENBHOTO HANpPsHKEHUs, HMEIOINX
CIeyIoIue MapaMeTpshl:

ammmutyna — 1,0 kB ¢ nonyctumsim otknonenuem 10 %;

JUTITENBHOCTD epeanero gponra — 1,2 mxc £30 %;

JUIITENILHOCTD ToJTycraza 3aaHero ¢pponra — 50 mxc £20 %;

JUINTETBHOCTh UHTEpBaJa MEX 1y UMITyJIbcaMH — HE MeHee 5 C.

4.4. TpeOoBaHus K MIOMeX03alMIIIEHHOCTH

VYerpoiictea MIT P3A mo ycToHUMBOCTM K BHEIIHUM W BHYTPEHHHUM IIOMEXaM JOJKHBI
cootBercTBOBaTh TpeboBanusim ['OCT 29280-92.

IIpy wuchbBITaHMAX Ha MOMEXOYCTOMYMBOCTb [JOJKEH IPUMEHAThCS KpuTepuil A KadecTBa
(YHKIIMOHUPOBAHMS anmaparypsl, T.e. IOJDKHO 0OecIieunBaThesl HopManbHoe (yHKIIMOHUpOBaHUE 0e3
cboes.

HcnblTanus TOMKHBL IMPOBOAMTHCS MPU MOAAHHOM ONEPATUBHOM HANPSDKEHUU C MPHIOKEHHUEM
WCIBITATENbHBIX BO3AecTBU 1O 3 uiu 4-My KJaccy.

VYerpoiictea MII  P3A  gomkHBI HOABEprateCs  CIEAYIOIMM  BUAAM  HUCHOBITAaHUM  Ha
MOMEX0YCTONYHUBOCTD:

4.4.1. UcnplTaHust Ha yCTOMYMBOCTB K 3aTyXaroluM KojebanusiM dactoroi 0,1-1,0 MI' (creneHsb
JKECTKOCTH 3) ¢ aMIUIMTYJOH IIepBOTO HUMIIYyJIbCa MCIBITATEABHOTO HampsbkeHus 2,5 kB (mpu
MPOJIOJIFHON CXeMe TOAKIIOYCHUS MCIBITATeIbHOro ycTpoiictBa) u 1,0 kB (mpu momepedHoit cxeme
TTOAKTFOYEHUS ).

HcnblTatenbHoe HanpsbKeHHE JOJDKHO TPUKIANBIBATHCA MEXKAY KaKIONH HE3aBUCHUMOM LIEMbI0 U
KOPITyCOM, COSMHEHHBIM CO BCEMU JIPYTUMH HE3aBUCHUMBIMH LIETIAMU.

[Ipn nonepeyHo# cxeMe MOKIIIOYEHHS MCTIBITHIBAIOTCS TOJBKO BXOJIHBIE LIETH TPAHCHOPMATOPOB
TOKA U HAMPSDKEHMUS.

4.4.2. UcnbITaHus Ha yCTOWYUBOCTh K HAHOCEKYHIHBIM MMIIYJIbCHBIM IIOMEXaM B COOTBETCTBHUHU C
tpeboBanusiMu ['OCT 29156-91 (cTeneHp xKecTKOCTH 4): ¢ aMIUIUTYION UCIIBITATENBHBIX UMITYJIECOB 4
kB nis BxoaHbix nerner nutanusg 220 B, 2 kB — 1715 Bcex ocTallbHBIX HE3aBUCUMBIX 1ICTICH.

4.43. HUcnelTaHusd Ha YCTOMYMBOCTb K DJIEKTPOCTATMYECKMM IIOM€XaM B COOTBETCTBUHM C
tpeboBanmsiMu ['OCT 29191-91 ¢ wucnblTarenbHBIM HampsHKEHHEM HMITYJIbCAa Pa3psgHOrO TOKa
(cTemeHp xecTKOCTH 3):

IpY BO3LYLIHOM pa3zpsiae — 8§ kB;

IpY KOHTAaKTHOM pa3zpsne — 6 kB.

Pa3psas! momKHBI IPOU3BOAUTLECS HA MOBEPXHOCTH ammapatypsl P3A u Ha Te Touku ee, KOTOpbIe
JOCTYIIHBI 00CITy)KHBAIOIIEMY ITEPCOHATY.

4.4.4. UcnelTaHuss Ha YCTOMUMBOCTP K MArHUTHOMY IIOJII0O MPOMBIIIJIEHHOW YacTOTHl B
cooTBeTcTBUHM ¢ TpeboBanusiMu crtangapra MOK 1000-4-8-93. HcmeiTaTensHOe BO3ACHCTBHE —
MarHMTHOE MoJIe HanpsDKEHHOCTHIO 30 A/M (CTETIeHB JKECTKOCTH 4).

AnmnapaTypa JOJDKHa IIO/IBEPraThCs HCIBITAHUSIM B TeX KOHCTPYKLMSX (IKpaHbl, O0OOJIOYKH), B
KOTOPBIX OyJeT 3KCIUTyaTHPOBATHCSL.

4.45. HcnoblTanus Ha YCTOMUMBOCTE K pPaJUOYaCTOTHOMY D3JEKTPOMAarHUTHOMY HOJIO B



cooTBeTcTBMU C TpeboBanusamMu crangapra MOK 801-3-84. HcmeitarensHoe Bo3jeiicTBHE —
U3JTydaeMoe 3JIEKTPOMarHUTHOE T10Jie ¢ HanpspkeHHOCThIo 10 B/M (ctenens xecTkocTn 3).

4.4.6. UcnpiTanust Ha YCTOMYMBOCTh K MUKPOCEKYHIHBIM UMITYJILCHBIM IIOMEXaM OOJIBILION SHEPTUU
(uMIysbCaM HaNpspKeHUs/ToKa JuTenbHOCThIo 1/50 1 6,4/16 MKC COOTBETCTBEHHO) B COOTBETCTBUHM C
TpeboBaHmsiMU cTraHmapta MOK 255-22-1-88. AMmnuryna HampspKeHUsI WCTIBITATEIBHOTO HMITYIIbCa
(crenenp xectkocTd 4) — 4 kB 118 BXOAHBIX Lened TOKAa M HAMNPSDKEHMsS, MOAKIIOUEHHBIX K
YCTaHOBJICHHBIM Ha IOJICTAHIL[MH BBICOKOTO HAIPSHKEHHS TPaHC(HOPMATOPaM TOKA U HANPSDKEHUSL.

4.4.77. VlcniplTaHysd Ha yCTOMYMBOCTh K KOHAYKTUBHBIM HHU3KOYAaCTOTHBIM IOMEXaM H3-3a MIPOBAJIOB
HaNpsDKEHUs! MUTAHUS, KPAaTKOBPEMEHHBIX IEPEPHIBOB U HECUMMETPHUHU MHUTAIOILET0 HAMPSHKEHMUS.

[TapaMeTpbl UCOBITATEIBHOTO BO3ACHCTBUS: 3HAUCHHE M3MEHEHUs HanpsbkeHus He MeHee 0,5 Uy
IpU ANUTENbHOCTH npoBana 0,5 ¢, AUTeNBHOCTh IepephIBOB HanpshkeHus He MmeHee 100 mc.

HcnblTanusM mojBepraroTcs BXOoAHblE Ienu nutaHus yctpoucts MII P3A. Tlpu ucneitaHusx
YCTPOWCTB, paboTaAlOIMX HA BBINPSIMIEHHOM OIEPATHBHOM TOKE M TMOJNYYaloOUIMX OJHEPTHI0 OT
Tpex(}a3HOro MCTOYHHKA, HEOOXOIMMO BO3JEHCTBOBATH MPOBAJAMU M IEpephIBAMH HANpsHKCHUs Ha
TpH (a3bl OTHOBPEMEHHO, 3aTeM Ha JiBe (a3bl M Ha OJHY (as3y.

4.4.8. HUcnbplTaHus Ha YCTOMYMBOCTh K HMIIYJIBCHOMY MAarHUTHOMY IIONIO, BO3HHKAIOIEMY B
pe3yabTaTe MOJIHUEBBIX Pa3psAAOB HIM KOPOTKHX 3aMBIKAHUM B TEPBHUHON CETH, B COOTBETCTBHHU C
TpeboBanusiMu cranaapra MOK 1000-4-9-93. Tlapamerpbl HCHBITATEILHOTO BO3JCHUCTBUS (CTEIIEHD
JKECTKOCTH 4) — MarHuUTHOE I10JIe ¢ HanpspKeHHOCThI0 300 A/M.

4.5. TpeOoBaHuUs K YCJIOBHAM NUTAHNS ONEPATHBHBIM TOKOM

4.5.1. Dnexrponutanue yctpoictB MII P3A nomkHO NpOU3BOIUTECS OT CETH ONEPATUBHOIO
MIOCTOSIHHOTO TOKa C aKKyMYJISITOPHOM OaTapeeil Wil OT CETH BBIIPSIMIICHHOTO ONEPaTHBHOTO TOKA.

4.5.2. Ycrpoiictea MII P3A noipkHBI MMETh 3alUTy OT NMOJAa4yy HANPSDKEHUS TMTaHUsT 0O0paTHOM
HOJISIPHOCTH.

4.5.3. YcrpoiictBa MII P3A He noykHBI 1aBaTh cOOM, BEIXOJUTH U3 CTPOS MJIH JIOKHO cpabaThiBaTh
IPY MTOJKIIIOYEHUN U (MJIH) OTKJIFOYEHNH UCTOYHMKA TUTAHHS.

4.5.4. Ycrpotictea MIT P3A nomkHBI coXpaHsiTh pabOTOCHOCOOHOCTb, 3aJaHHbIE IapaMeTpbl U
NpOTpaMMbI  JISHCTBHSl TIOCJE€ TEPEPHIBOB IUTAHHUS JIOOOH JUIMTEIBHOCTH C  IOCIEIYIONINM
BOCCTaHOBJICHHEM.

TpeGoBaHus NP UCNOJb30BAHUM CETH ONEPATUBHOTO
MOCTOSIHHOTO TOKA ¢ aKKYMYJISITOPHOM 6aTapeeii

4.5.5. XapakTepucTrKa IEPBUYHON CETH MUTAHUS IPH UCIIOIH30BaHUH aKKyMYIISITOPHOI OaTtapen:

HomuHnanbHOE HanpsbkeHne +220 B
JonmycTrMble NIUTENbHBIE OTKIIOHEHUS HAIPSKEHUS +10%, -20%
OKCIUTyaTalliOHHBIH YPOBEHb CONPOTHUBICHHUS H30JIAIINI 0,1-0,5 MOwMm
MuHHMaNEHBINA JITUTENEHBINA YPOBEHD COTIPOTUBIICHHS N30IISIIIH 20 kOm
PacnpenenenHas eMKOCTh CETH ONEPATUBHOIO MOCTOSTHHOTO TOKa 5-50 Mx®

OTHOCHTENHHO "3eMin’”

4.5.6. Ycrpoticta MIT P3A nomkHBI COXpaHATH 3aJaHHbIe (pyHKIHNN 0€3 N3MEHEeHHs TapaMeTPOB U
XapaKTEepUCTUK cpabaThIBaHMUSI:

MU NIepephiBax MUTAHUS JITUTENBHOCTHIO 110 0,5 c;

TIPY 3HAYEHHH MyJIbCAINH B HANIPSDKCHUH ATaHus 12%.

TpeOoBaHus NPH UCNOIb30BAHUM CETH
BBINPSAMJICHHOT0 ONIEPATHBHOI0 TOKA

4.5.7. XapakrepucThKa TIEPBHYHON CETH THMTAHUSA TIPU HUCIOJIH30BAHUM  BBIIPSIMHTEIS,
MOJYYaIOIIeTo YHEPTHUIO OT TpeX(hazHOH WM OAHO(A3HOH CETH MePEMEHHOTO TOKA!

HomunanbHOE HanpsbkeHne 380 wmm 220 B
JonycTuMble IIUTENbHbIE OTKIIOHEHUS HAIPSKEHUS +10%, -15%
Yucno da3 3w 1
Yacrora 50 I'm
Jomyctumble JUIUTENbHBIE OTKIOHEHUS YaCTOTHI +0,5 '

4.5.8. Ycrpoiictea MIT P3A 10KHBI COXpaHATh 3aaHHbIe QYHKITUH 0€3 H3MEHEHUS MTapaMeTpOB 1
XapaKTEePUCTUK cpabaThIBaHHUS:



MPYU U3MEHEHUH YacTOThI MUTaroLIeil cetn Ha + 5 1’1

MIPY HECUMMETPHH MHUTAIONIEro Tpexdasnoro HanpsukeHus 10 20%;

MIPU CHWKEHUAX HanpspkeHus nutanus 10 0,45 Uy, JmurenbHocThio A0 1,5 c;
MU [IepepbIBax MUTaHUS JUIUTENBbHOCTBIO 10 0,5 ¢;

MIpY 3HAYEHUU MYJIbCAUK B HAMIPsDKEHUU nuTaHust 12%.

4.6. TpedoBaHusl K KOHCTPYKTHBHOMY HCIOJTHEHH IO

Hust yerpoticte MIT P3A momKHBI IPUMEHATHCS CTaHAAPTHBIE MIMPOKO MPUHATHIE KOHCTPYKTUBBI
(Hammpumep, KacceThl, MOIYJIH, OJ0KkM KOHCTpyKTHBA "EBpocTanmapt").

CremeHp 3aIIMTHl IIEPCOHANA OT CONPHKOCHOBEHHUS C TOKOBEIYIIMMH YacTSIMH YCTpPOWCTBa,
HaXOIAMUMUCS TOoA OOONOYKOW (KpOME BXOJHBIX M BBIXOJHBIX 3aKHMOB IS TOAKIIOYCHUS
MIPOBOIHHUKOB), a TAKXKE OT MPOHUKHOBEHHUS W OTIIOKEHUS MBUTH JOJDKHA OBITh He MeHee IPSX st Bcex
ycrpoiicts MIT P3A.

IIpenoTBpamenue momnaganus Boabl B ycTpoiictBa MIT P3A momkHO oOecrieunBaThCS 3aIIUTHOM
000JIOYKOI YCTPOMCTBA M JOMOJHUTENBHO 3allIUTHON O0OJIOYKON Kapkaca, B KOTOPHIH HEOOXOAMMO
BCTpouTh ycTpoiicTBo MIT P3A u obecriednTs 3amuTy a1l OOBIYHO BCTpedaromuxces ycioBuit — IPX4.

Crenens 3amuThl ycTpoiicTB MIT P3A oT IpoHUKHOBEHHS BOJIBI JOKHA OBITh He MeHee [PX4 (1o
T'OCT 14254-80).

4.7. TpeOoBaHHUS K 3JIeKTP00e30NACHOCTH

TpeboBanus K 51IeKTPOOE30IMACHOCTH IOJDKHBI cooTBeTcTBOBaTh Hopmam ['OCT 12.2.007.0-75,
I'OCT 12.2.007.6-75 u I'OCT 12.2.007.7-75.

4.7.1. Tlo cnocoOy 3amuThl yenoBeka ycrpoiictBa MII P3A nomxubl oTHOCHTBCS K Kiaccy 01
(T'OCT 12.2.007.0-75, m. 2.1).

4.7.2. YpOBEeHb pacIioj0XeHHs] OPraHOB PETYJINPOBAHUS YCTABOK, & TaKKe MPHOOPOB, IO KOTOPHIM
MOXET HPOU3BOJIUTHCS OTCYET MapaMeTPOB, JIOJDKEH HAXOJMThCS B IIPEAEiIax, OFOBOPEHHBIX B IIIN.
3.4.10-3.4.14 T'OCT 12.2.007.0-75.

4.7.3. ConpoTHBICHUE H30JAIUHU IeTel B MpejesiaX OJHOTO YCTPOUCTBA JTOJHKHO OBITH HE MEHEE
100 MOwm.

4.7.4. Bce KoHTaKTHBIC BBOJBI (BBIBO/BI) ycTpoiicTBa P3A, nmeronue HarpspkeHus cBbime 36 B,
JIOJDKHBI OBITh 3alMIIEHBI OT CIy4alHOTO IPUKOCHOBEHHS.

4.7.5. YcrpoiicTBa IOMKHBI UMETh OONT Uil TMOAKIIOYCHHUsS 3amutHoro 3azemuieHus mo ['OCT
12.1.030-81 k 001IEeMy KOHTYpPY 3a3¢MJIICHHSL.

4.7.6. HempepbiBHOCTh 3amuTHOro 3azemsienus — mno [OCT 12.2.007.7-75. Ilpu »stom
JJIEKTPUUECKOE CONPOTUBIICHHE, HW3MEPEHHOE MEXay OONTOM IJisl 3a3eMJIeHHMsT W JII000H  ero
METaJNTMYECKON YacThI0, OUIekKAIIeH 3a3eMIIEHUIO, He JOJIKHO npeBbimath 0,1 Owm.

4.8. TpeOoBaHHUe K M0:KkaP00E30MACHOCTH

TpeboBanus k 10kapoOe30MacHOCTH AOJDKHBI cooTBercTBoBaTh HopMaM ['OCT 12.1.004-89 wu
I'OCT 12.2.007.0-75.

[Noxapob6e3omacHOCTh T0JDKHA OBITH 0OecredeHa:

UCKJIIOUCHHEM HUCIOIb30BAHUS JIETKOBOCIUIAMEHSIOIUXCS. MAaTEPUAIIOB;

NPUMEHEHHUEM CPEJACTB 3alIMTHl Ul OTKIIOYEHHMS B aBapUHHOM pexuMme paboThl (Ieperpes,
KOpPOTKOE 3aMbIKaHHUe U JIp.).

4.9. TpedoBaHus K TEXHHYECKOMY 00CTYKUBAHHUIO

B macrosmiee BpeMs BHIBI TEXHHYECKOTO OOCTyKuBaHHs yCTpoHCTB P3A, mporpamMmsel u
MEPUOTMYHOCTh MX TPOBEICHHUS, a Takke OOBEMBI TEXHHUECKOTO OOCITY)KMBAaHMS THIIOBBIX MaHENEH
3aIUT U aBTOMATUKH PEJICWHON ammapaTyphl perjiaMeHTHpoBaHbl TpeOboBanusmMu PJ] 34.35.613-89 u
PJ1 34.35.617-89 (nanee - [IpaBuna).

TpeboBanus K TeXHUYECKOMY oOcCiyxkuBaHuto yctpoiictB MII P3A (0O0beMbl, MEepUOIUIHOCTD,
METOABI OOCITY)XKHWBaHMS) ONIPEACISIIOTCA HM3roToBHTENeM M BKmodaioTrcss B T3 m TY Ha xaxmoe
ycrpoiictBo MIT P3A, a Takke yKa3pIBaroTCA B MHCTPYKIMH 110 SKCIDTyaTaIliH IS IIOTpeOnTeNs.

VYcerpoiictea MIT P3A 1omKHBI TOBEpraThCs CASTYIONIMM BUAAM TEXHHYECKOTO OOCITYKHBAHUSL.



4.9.1. [IpoBepka Npu HOBOM BKJIIOYEHUH.

IIpoBepka ycrpoiictB P3A (B TOM 4uciie BTOPHUYHBIX IIETeH, H3MEPUTEIbHBIX TpaHC(HOpPMaTOPOB,
2JIEMEHTOB TPHBOAOB KOMMYTAIIMOHHBIX alllapaToB) MPOBOJUTCS IIPH HOBOM BKIIOUEHHUH
3aIIUIAeMOT0  3JIEKTPOOoOOpyIOBaHUS (WM TMOCTEe PEKOHCTPYKUUH AEUCTBYIOIIETO0) UL OICHKH
WCTIPaBHOCTH amNMapaTypsl W BTOPHYHBIX IENEH, MPAaBIIIBHOCTH CXEM COCTUHEHHUH, HaCTPOHKH
3aJJaHHBIX TAPAMETPOB 3aAIIUTHI, paboToCIOCOOHOCTH yCTpoiicTB P3A B memom.

IIporpamma paboT mpu HOBOM BKJIIoueHHH ycTtporicTB MII P3A mpuHMMaeTcss B COOTBETCTBHH C
nerictyromumMu [IpaBunamu.

4.9.2. BHeouepeaHas mpoBepKa.

BreouepenHas npoBepka MPOBOANUTCS MPU YACTUIHOM M3MEHEHHH CXEM, COCTaBa yCTPOWCTBa, IPH
3aMeHEe OTHCNBHBIX JJIEMEHTOB WM TpPHU PEKOHCTPYKIMH YCTpoicTB P3A, mpm HeoOXoamMocTH
TIPOBEPKH M (WIJIN) U3MEHEHHNS YCTABOK MM XapaKTePUCTHK 3aIIUTHI.

4.9.3. [locieaBapuiiHasi mpoBepKa.

IMocneaBapuiiHas MpoBepKa MPOBOIUTCS AJISI BBIICHEHHUS IPHYMH OTKa30B (hYHKIIMOHHUPOBAHUS WITH
HESICHBIX TEHCTBUI yCcTpoiicTB P3A.

4.9.4. Ilepuoanyeckasi mpoBepKa.

[lepuonndeckast mpoBepKa MPOBOIUTCS JUISL OIIEHKH MCIIPABHOCTH amlapaTypsl 1 BTOPUYHBIX Tl
(B TOM dUHCIEe W3MEPHTENBHBIX TpPAaHCPOPMATOPOB, DSJIEMEHTOB IIPHUBOJOB KOMMYTAIIMOHHBIX
anmaparoB), paboTocrmocoOHOCTH yCTpoicTB P3A B 1ienom.

O0beM, IEpUOAUMYHOCTh W TIPOrpaMMa MepUoANYecKoi MpoBepku ycTpoiictBa MIT P3A moimKHBI
OBITH yKa3aHbl B TexHUIeckor gokymentanuu (13, TY, TO, U2).

O0beM 1 mporpamMma MEePHOANIECKON IPOBEPKH BTOPUIHBIX IIeTel U paboTOCITOCOOHOCTH B IIEIOM
ycrpoiictB MIT P3A H0OMmKHBI COOTBETCTBOBAaTh TpeOOBaHUAM JAeicTByrommx [IpaBwi s Buma
TeXHHUYECKOTO o0cyxuBanus "[IpodurakTuaeckoe BOCCTaHOBICHHE .

Hukn meproandeckoil MPOBepKH NODKEH OBITh HE MEHee YeThIpeX JIeT (KOHKPETHBIE 3HAYCHUS
ykaspiBatoTcs B T3 Ha MIT P3A u yTOUHSIOTCS TIO pe3yabTaTaM OTIBITa KCIUTyaTaIli ).

4.10. TpeGoBaHUS K PeMOHTY H PEMOHTONMPUTOTHOCTH

VYerpotictea MIT P3A 10mkHBI OBITH BOCCTAHABIUBAEMBIMH U PEMOHTOIIPUTOTHBIMH.

Boccranosnenne paborocmocobHocT  ycrpoiictB MII  P3A  momkHO —mpemycMarpuBaThCs
HETIOCPEICTBEHHO Ha MecTe 3Kciuryararmun. Crnoco0 BOCCTaHOBIIEHHS PabOTOCIIOCOOHOCTH OJDKEH
OBITH OroBOpeH B T3 Ha KOHKPETHBIC YCTPOUCTBA.

Jst  obecniedeHnsi peMOHTONPUTOAHOCTH MII  yCTpOHCTB CXEMHO-KOHCTPYKTUBHEIE PEIICHHS
JOJDKHBI TIPeyCMaTpHUBaTh:

MOJIYJIBHOCTh KOHCTPYKIIMM C BO3MOXXHOCTBIO 3aMEHBI HEHCIIPABHOTO CMEHHOTO 3JIEeMEHTa
(medaTtHoOM TTaThI, cy00JI0Ka, MOy, TpaHchopmaTopa, 07I0Ka 3aKUMOB | T.I1.);

CHUCTEMYy HENPEepPHIBHON IUAarHOCTHKH YCTPOICTBAa C COOOIIEHHMEM O HEHCIPAaBHOCTH U
nHpoOpManyel 0 XapakTepe OTkaza (KOJ HEUCTPAaBHOCTH) W O MeECTe OTKa3a (THI HEHUCIPaBHOTO
MOJIYJISA).

PeMOHT 3EKTpOHHBIX KOMIIOHEHTOB HEWCHpaBHBIX ycTpokicTB MIT P3A momkeH, Kak TpaBHIIO,
MIPOM3BOIUTECA O0E3JIMYEHHBIM CIIOCOOOM B CEpBHUCHOHN CIIy)k0€, CO3JaHHOW TPEeANpHUATHEM-
[IOCTABIIMKOM YCTPOICTBA.

Jmst kaxxnoro o0beKTa, Ha KOTOPOM JKCIuTyaTupyroTcss MIT P3A, mocTaBIIMKOM ITOJKHO OBITH
OTIPEeNeNIEHO KOJWYECTBO 3allacHBIX CMEHHBIX OJJIEMEHTOB pa3HBIX THIOB (B COOTBETCTBHH C
YCTAHOBJICHHBIM KOJIMYECTBOM YCTPOMCTB), HEOOXOAMMBIX IJII 3aMEHBl B JKCILIYaTHPYIOIIUXCS
ycrpoiictBax MIT P3A B TeueHue IByX JIeT.

4.11. TpeGoBaHus K YCTPOHCTBAM CBf3U ¢ IPOBEPOYHBIMH YCTPOHCTBAMH

KoncrpykriBHOe ucrionHeHue yctpoictB cBsizu MII P3A nomxHO obecrieunBarh HOAKIIOYEHUE



IPOBEPOYHOro ycTpoiicTsa K ycrpoiictBy MII P3A 6e3 npiMeHeHUst ”HCTPYMEHTA.

4.11.1. NomxHBl mpemycMaTpuBaThca ABa Buaa ycTtpoictBa cBsizu MII P3A ¢ mpoBepouHbIMU
YCTpOHCTBaMHU.

YerpoiictBo cBs3M, obecneunBatomiee mnojgady B ycrpoictso MII P3A BXOIHBIX 3JIEKTPUYECKHX
KOHTPOJIMPYEMBIX CHTHAJIOB (IIEpEMEHHBIC BXOJHBIC TOKH, HANPSDKCHUS, OJOKUPYIOIIHNE KOHTAKTHI M
T.I.) M BBIBOJ W3 YCTPOWCTBA BBIXOJIHBIX CHI'HAJIOB (BKJIIOYAs CUTHAJIBI O COCTOSHHUHM BBIXOJHBIX
KOHTAKTOB).

TexHndeckre BO3MOXKHOCTH JTOrO YCTpOMCTBa CBSI3M JIOJDKHBI OOecrieduBarh —Iiepenady
(u3MYECKNX BEIWYMH BXOAHBIX JJIEKTPHUECKHX IapaMeTpoB (TOK, HampsHKeHHE) M BBIXOAHBIX
CUTHAJIOB ycTpoiicTBa P3A, nocTaTOYHBIX A

NPOBEPKH 3JIEKTPUYECKHX XapaKTepHCTHK (YHKuMii ycrpoiictBa P3A (TOKOBBIX, HampspKeHUS,
JMCTaHIIMOHHBIX, YACTOTHBIX, BDEMEHHBIX U T.II. B 3aBUCHMOCTH OT Ha3HAUeHHUS YCTPOHUCTBA);

MPOBEAEHUS UCIBITAHUI ¢ UMHUTAIMEN aBapUIHBIX PEXKUMOB.

YcTpoicTBO CBSI3H, MMO3BOJISIONIEE POU3BOIUTE 0OMEH MH(pOPMaIed B UppoBoi popMe MexXIy
MII P3A 1 npoBepOYHBIM YCTPOUCTBOM.

TexHnveckre BO3MOXHOCTH yCTpoicTBa 1udposoii cBsizu MII P3A ¢ npoBepodHBIM yCTPOHCTBOM
JIOJDKHBI IPelycMaTpruBaTh 0OMEH HHPOpPMaIHeH, T0CTaTOYHO JUIs:

CpaBHEHHSI CYILECTBYIOIINX XapaKTepHUCTHK (ycTaBok) ycrpoiictBa MIT P3A ¢ 3anannbivMu;

U3MEHEHUs XapaKTEepPUCTHUK U HacTpoeuHbIX napameTpos MII P3A;

MPOBEICHHUS TECTOBBIX IPOBEPOK IO 3aJ@aHHBIM MPOTrpaMMaM JUIs MPOBEPKH (HYHKIIMOHUPOBAHHS
ycrpoiictBa MII P3A.

4.11.2. IIpumenenue B yctpoiictBe MII P3A omnpeneneHHoro BuJa YyCTpoOICTBa CBSI3H C
IPOBEPOUHBIM YCTPOMCTBOM U TEXHHYECKHE BO3MOXKHOCTU YCTPONCTBA CBSI3U 3aBHCAT OT
(YHKIIMOHAJIBHOTO Ha3HAuYeHMs, CIOXHOCTH ycrpoiictBa MII P3A u Buma mpoBepku (MOTYT OBITH
UCIIOJIb30BaHbl 00a BHJa yCTPOWCTBA CBSI3M) M omperneisitorcss T3 Ha KOHKpeTHble ycrpoiictBa MII
P3A.

4.11.3. VYecrpoiictBo mudpoBoit cBszu ¢ MII P3A nomxHO obecrieunBaTh KOHCTPYKTHBHYIO,
MH(OPMALMOHHYIO U ITPOTPaMMHYI0 cCOBMecTHMOCTS ¢ BHemHel [I9BM (IBM PC).

Usrorosurens ycrpoiictea MIT P3A nomken obecrniednTs (IIOCTaBUTH):

HEeoOX0/IMMbIE Pa3beMbl MOAKIIIOUSHHUS TPOBEPOYHOTro ycTpoiicTBa kK MII P3A;

HEoOXOMMBIE COTJIacyIolIne YCTPOUCTBA, 00ecTieunBaoNIe BO3MOXHOCTh 00MeHa nHdpopMmanuen
mesxay MIT P3A u npoBepounsiM ycrpoiictBoM U (1ir) [I9BM mupokoro npuMeHeHus;

TIOJIHBIE CBE/ICHUS O IPOTOKOJIE 0OMEHa ¢ IIM(PPOBBIM YCTPOWCTBOM CBSI3H;

IporpaMMHOE oOecrieueHHe MJIsi BBIIOJHEHUS KOHTPOJIS W TPOBEPKH (YHKIIMOHUPOBAHUS
ycrpoiictBa MII P3A.

Ipunosicenue
IHEPEYEHb CTAHIAPTOB, UCITIOJIb30OBAHHBIX B TEKCTE

MDK 255-5-77. Dnexrpudeckue pene. VICTIBITaHNS U30JISINAN dJIEKTPHUECKUX perte.

MDOK 255-22-1-88. HWcnblTanus Ha 3JIEKTPUUECKHAE MTOMEXH HM3MEPHUTENBHBIX pelie W 3aIlUTHOTO
obopynoBanus. MicpTanus Ha snekTpudeckue momexu 1 MIm.

MDK 801-3-84. TpeboBaHUS K H3ITyIaeMOMY JJICKTPOMATHUTHOMY TTOJTIO.

MDOK 1000-4-8-93. TexHuka WUCHBITAHWA W W3MEpeHWH. VcmbITaHUsS Ha YCTOWYHMBOCTH K
MarHUTHOMY IIOJTFO TIPOMBIIIJICHHON 9aCTOTHI.

MDOK 1000-4-9-93. TexHuka WUCHBITAHWA W W3MEpeHWH. VCIbITaHUS Ha YCTOWYHMBOCTH K
HUMITYJIbCHOMY MarHUTHOMY IIOJTIO.

T'OCT 4.148-85. CIIKII. YcrpoiicTBa KOMIUIEKTHBIE HU3KOBOJILTHBIE. HOMEHKIaTypa moka3aTeei.

T'OCT 12.1.004-89. CCBT. IToxxapnas 6e3omacHocTh. OOmTHE TpeOOBAHUS.

T'OCT 12.1.030-81. CCBT. DnekTpobe30macHOCTh. 3alIUTHOE 3a3eMIICHNE, 3aHyJICHHE.

T'OCT 12.2.007.0-75. CCBT. Uznenus snektporexandeckue. O0mme TpeOoBaHus 0€301aCHOCTH.

I'OCT 12.2.007.6-75. CCBT. Anmaparbl KOMMYTAIlMOHHBIE HH3KOBOJBTHBIE. TpeOoBaHwMs
6e30macHOCTH.

I'OCT 12.2.007.7-75. CCBT. VYcTpoiicTBa KOMIUIGKTHBIE HH3KOBOJBTHBIE. TpeOoBaHwms
6e3omacHOCTH.

I'OCT 14254-80 (CT COB 778-77, MDK 529-76, MDK 529-76(2-83)). Wznmemns



anekTporexHudeckue. O00I0uKy, cTeneHu 3ammThl. O003HaYeHUs. MeTO/bI UCTIBITaHUH.

I'OCT 15150-69. Mammunel, npuOOpsl M Ipyrue TeXHWYecKue wuszaenus. VicromHeHus st
pa3MUHBIX ~ KJIMMATHYeCKHX paifoHoB. Karteropuu, ycioBus OKCIUIyaTallMd, XpaHEHHS U
TPaHCIIOPTUPOBAHUS B YACTH BO3ACHCTBUSI KIMMATHYECKUX (DAKTOPOB BHEITHEH CpE/Ibl.

T'OCT 15543.1-89E. Uznenus snextporexHudyeckue. OOmme TpeOOBaHUS B YacTH CTOWKOCTH K
KJIMMaTHYECKUM BHEIIHUM BO3JICHCTBYIOIIMM (aKTOpaM.

I'OCT 16962-71. W3genust >NEKTPOHHOM TEXHUKM M DJJEKTPOTEXHUKH. MexaHudeckue u
KJIMMaTH4eCcKHue BO3JeHCTBUS. TpeOoBaHus U METO/IbI HCITBITAHUH.

I'OCT 17516.1-90E. Uznenus snextporexHudyeckue. OOmme TpeOOBaHUS B YacTH CTOWKOCTH K
MEXaHWYECKHM BO3JEHCTBYIONINM (aKTOpaM.

I'OCT 23216-78. U3nenus aneKkTpoTeXHUYeCKHe. XpaHEHHe, TPaHCIIOPTHPOBAHUE, KOHCEpBAlUs,
ynakoBka. O0uie TpeOOBaHMS U METOIbI UCTIBITAHNH.

I'OCT 27.003-90. Hanexxnocts B TexHuke. CocraB M oOIIue NpaBwia 3aJaHusl TPEOOBAHMH 110
HaJISKHOCTH.

I'OCT 29156-91 (MOK 801-4-88). CoBMECTUMOCTh TEXHHYECKHUX CPEIACTB SJIEKTPOMATrHUTHAS.
YcToidMBOCTh K HAHOCEKYHAHBIM HMITYJBCHBIM ITIOMEXaM. TeXHHYeCKHe TpeOOBaHUS W METOMBI
UCTIBITaHUI.

I'OCT 29191-91 (MBK 801-2-91). CoBMECTUMOCTh TEXHHYECKHUX CPEIACTB IJIEKTPOMATHUTHAS.
Y CcTOWYMBOCTD K AJIEKTPOCTATHYECKUM pa3psiiaM. TexHnueckre TpeOOBaHHs M METO/IbI HCIIBITAHHH.

I'OCT 29280-92 (MOK 1000-4-91). CoBMECTUMOCTb TEXHHUUECKUX CPEACTB SIEKTPOMATrHUTHAS.
HcnbiTanus Ha ToMeX0ycToHYnBOCTh. OOIINE MOJT0KEHHUSI.

I'OCT 30328-95 (MOK 255-5-77). Pene anexrpuueckue. McnblTanne n30ismmm.

P 34.35.613-89. IlpaBuma TeXHHYECKOTO OOCIY)XMBAHHUS YCTPOWCTB pENEHHON 3amuThl M
3IEeKTPOAaBTOMATHUKH ekTpudeckux cetert 0,4-35 kB. — M.: CIIO Corozrexanepro, 1989.

P 34.35.617-89. IlpaBunma TexHWYECKOrO OOCIY)XMBaHUS YCTPOWCTB pENICHHON 3aIluThI,
JJIEKTPOABTOMATHKH, JUCTAHIIMOHHOTO YIPABJIEHHUS M CUTHAJIM3ALMK JJIEKTPOCTAHIMH M IOACTAHIMI
110-750 kB. — M.: CIIO Cotro3rexanepro, 1989.

OI'/TABJIEHUE

1. BBEJJEHUE

2. OCHOBHBIE TIIOJIOXXEHHMA TII0 BBIIOJIHEHUIO MUWKPOIIPOLIECCOPHBIX
YCTPOMCTB U CUCTEM P3A

3. OBIIME TPEBOBAHUA K TEXHUYECKUM CPEJICTBAM U ITPOTPAMMHOMY
OBECIIEUEHHIO MIT P3A

3.1. TpeOoBaHUs K TEXHUYECKUM CPEIICTBAM

3.2. TpeGoBaHHs K MPOTpaMMHOMY 00ECTICUECHHIO

3.3. TpebGoBaHMsl K ONEPATUBHBIM DJIEMEHTAM MECTHOTO KOHTPOJIS, YIPABICHHUS M CHUTHAIM3ALUH
cocrosHus MIT P3A

3.4. TpeboBanusi K 00BEMY pETHCTPAIMH, XPAaHEHUIO, IPOTOKOJIMPOBAHHIO W TEPHOANYHOCTH
BbIIaYM MH(pOpMaLK Ha BepxHuid ypoBeHb ACY TII

3.5. TpeGoBaHMs K perucTpaluy aBapuitHbIX COOBITHI

3.6. TpeboBaHUs K HATCKHOCTH

3.7. TpeboBanust x uHTEepdeticam cBs3u ¢ BepxHUM ypoBHeM ACY TII m mporokomam oOMeHa
JaHHBIMH

3.8. TpeOGoBaHMs K BBIXOAHBIM KOHTaKTHBIM YCTpOMCTBaM (yIpaBieHHE KOMMYTAIlMOHHBIMH
annapaTaMy, CUTHAJIN3alKs COCTOSIHUA U pexuma padotsl MIT P3A)

4. OBIIME TPEBOBAHHMS K MII P3A B YACTU YCJIOBUN SKCIUIYATALIUM U
TEXHUYECKOI'O OBCJIY XMBAHUMA

4.1. TpeOoBaHMsi K KIMMaTHYeCKUM BHEIIHMM BO3JEHCTBYIOIMM (aKkTopaM B YCIOBHSX
9KCIUTyaTallly, XpPaHeHUs U TPAHCIIOPTUPOBAHUS

4.2. TpeboBaHMs K BHEIIHMM MEXaHMYECKUM BO3ACHCTBYIOIIMM (akTopaM B YCIOBHSX
9KCIUTyaTallly, XpPaHEHUs U TPAHCIIOPTUPOBAHUS

4.3. TpeOoBaHUsI K 3JIEKTPUUECKON IIPOYHOCTH U3OJISLIHH

4.4. TpeOoBaHHUs K ITIOMEXO03ANUIICHHOCTA

4.5. TpeOoBaHUs K YCIOBUSIM UTaHUS OIIEPATHBHBIM TOKOM

4.6. TpeOoBaHMs K KOHCTPYKTUBHOMY HCIIOJTHEHHIO

4.7. Tpe©oBaHUs K 3JIEKTPOOE30MIaCHOCTH



4.8. TpeOoBaHue K MOKaPOOE30MACHOCTH

4.9. TpeOoBaHUsI K TEXHUUECKOMY OOCITYKMBAaHHIO

4.10. TpeboBaHHUS K PEMOHTY U PEMOHTOIIPUTOTHOCTH

4.11. TpeboBaHus K yCTPONUCTBAM CBSI3U C IPOBEPOUYHBIMH YCTPOHCTBAMHU
Ipunooicenue. TlepeueHb cTaHIAPTOB, UCTIOIB30BAHHBIX B TEKCTE



