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Unudopmanmonneiii oomen B CJ/1 ocyuiecrpisiercs:

— 10 JIOKAJIbHOM BbIYMCHUTCHLIION cCTH Mexily APM auclieruepa u cepBepoM BBO-

aga/seiosia CJI0;

— 1o ccTd cOopa Aailbix W YIPaBICHUS Mexy cepBepoM BBoaa/BhiBoga CII3 n

KOHTpoJuicpaMu cbopa uubopmanun U yilpasieHus 060pyJoBaHHEM HHKEHEp-
HbiX CUCTCM.

Mudopmaimonintit obmen Mexay KoHTpo.ricpamu cbopa nHdopManumu W ynpas:ic-
HUSE 000PYA0BAIMCM HIDKCHEPUBIX CHCTEM 3/1aHHS U TEXHHUUECKUMM CPEICTBaMH 00BCK-
TOB @BTOMATH3aLHH OCYHICCTBISCTCS 10!

— peinciiHomy BHTepgeiicy («CYXHE» KOUTAKTDI);

— nocJicIoBatTeIblioMy Hirrepdeiicy RS-232 (422, 485);

— nHdopMaIMOHHON 1IMHE B COOTBETCTBHH co cTanaaptamu LonWorks MODBUS,

Profibus.

Tekyiuue nepeMcHHbIC M HAKOIUICHIIBIC J1aHIIbIC XpalsTcs 112 cepBepe BBO/1a/BbiBOIA
CII3. Undopmanus npescTaBuseres 11a Hkpaiax APM juciicryepoB B BHIAE MHEMOCXEM,
rpag¥KoB U3MEHCHUS MPOLCCCOB BO BPCMCIiH, AHAIPAMM, TCKCTOBBIX COOOIIEHHH M UH-
CAOBLIX 3HauCHUH. Bpemst o6HOBICHMS MiropMailMK 112 DKpailax Olpe/eNnsieTcs B COOT-
BETCTBHUH C flapaMcTpamMM KOHTPOIHPYCMOI'0 Texlio10rH4eckoro obopy toBaiiusi. Miidop-
mauus 06 aBapHiiHBLIX CHTHAIAX B CUCTEMC /1y 0SIMpyCTCs 3BYKOBBLIM CHIHHATIOM.

B martemarndeckoM obecuiedenun CJID NpHMCHSIOTCS alrOpHUTMb, OCYLICCTBIISIO-
lIME yHpPABJIEHUE CUCTEMAMM NICKTPOCHAOKCHUS 31aHHS B COOTBCTCTBUM C 3apaHCC pas-
paboTaHibiMH cileHapusMH. THUIOBOH cueHapuii pasrpy3ku I'PL npu nepexone cucte-
Mbl JICKTPOCHA0XKCHMS B aBTOHOMHBIN peskuM Obin paccMoTpeH B pasd. 5.3. JIjs aHaausa
kayecTBa »i1ektpodtcprun 8 C/1D HcuoIb3yioTes TaTHbIE a/iFOPHTMbL H ITPOTPAMMHOE
obecrieyeHne NPOWN3BOUTCAS TCXITMUCCKUX ¢pe/icTB KouTposiss. ObpaboTka MomyuycHHBIX
JaHHBIX Mpou3BoanTcsd 1o Mctoauke 'OCT 13109-97.

CI1D ctpouTtcs Ha 6a3c pasinylibix Texiiueckux cpeicts (puc. 7.30). B xayectse cep-
BCPOB BBO,1a/BbiBo/1A (1) MPUMCHSIOTCS HPOMBIIILICHIIBIC KOMIIBIOTCPLI, B kauccree APM
aucnietyepos (7, §) --— nepcotanbiibic KOMUbIOTCPDL. JLjist yipassichus 3jickTpoobopynona-
HUEM HPHMEHSIIOTCS KOHTPOIUTEpbl cOOpa HixhopMaIlNK U yripasiiclius (2), BKIoYast Mo,Ty-
MM BBOA4/BBLIBOJA MCKPETHBIX M aHAJIOTOBLIX CHTHAIOB (3), MOAACPKUBAIOINKC TTPOTOKOIT
LonWorks [30]. [l;19 kOHTpO:1s1 NapaMCTpOB KayecTBa MMEKTPOIHCPTHH UCTIONb3YHOTES CIIC-
UMAIH3HPOBAHHbIE MHTEUTIEKTYANIbHbIC YCTPOHCTBA (4) M MHKPOMPOIICCCOPHBIC CUCTUMKH
anckTpodHepruu (5). JIns mHTerpanmu cHeTembl yucta 1ckTpordcprun B CJ1D nmpumenis-
ercst YCI1J1 (6). Jliis KOHTPO:1S peXKUMOB paboThi 000pYAOBaAHUS UCHIOL3YIOTCS JOMOHH-
TEbHBIE «CYXHME» KOHTAKTbI {(KOHTAKTHBIC TPYIITIb), TOCICAOBATEIbHbIC HHTepdciichl UBI
(9) n MukponpocccopHbIX manenck ynpasncuus JUIY (10).

[porpammuoc obecncucnue CAD ctpoutces 1a 6ase riporpaMMHoro obecrcucHus 06-
IHCrO HA3HAUCHUS — omcpanuoniioi cucreMsi MS Windows 2000 u paborarouux roji ¢t
ynpaeiciuem MS Explorer, Netscape Navigator, a raioke 11a 6a3c moib30BaTeTbeKoOTo
1O APM aucnetucpos.

JIONOTHUTCNILHO B COCTABC CHUCTCMBI MCHO.Ib3YeTCS 1poIpaMMHoe obeciieueHue, no-
CTaBJICMOC [IPOM3BO/IMTCHIMHU /1 KOH(UIYPHUPOBAHHS TEXHHUUECKHX CPENCTB, IIpHUMe-
nsiembix B CJ139, B tom uuncsic [1O ACKYD.



192 MMABA7

7.3. ABTOMaTMSMpOBaHHaﬂ CUCTeMa gucnetT4yepCcKkoro
ynpaBneHus dnaHnsa

7.3.1. Ha3HaueHune U cocTaB CUCTEMbI

Cucrema aucnerycpusaliui yickrpocHadxenus oobveannser Cb3, CI'3 u COJ Ha ypos-
HC MX CHCTEM MOHHUTOpHIra, cnocoOHBIX (PYHKIIMOHUPOBATH KaK CAMOCTOSITENIbHBIE CHC-
TeMmbl. OOCCHCUCHHE YTIpaBieHHs MEKTPOCHA0KCHUEM B LIEJIOM JOCTUIaeTCs HHTErPally-
cii oTaebubIX cucteM. CIICAYIONIUM 111arOM HHTETPALMHU AT ONTUMAIBHOIO YIpaBIeHHs
MHIKCHCPIIOH UHGPaCTpYKTYypoH OOBEKTa SBNsETCs co3jlanue 00beJUHEHHOH CHCTeMBI
Ancneruepckoro ynpasichus (ACIY).

HHKCHepHBIE CUCTEMBI 3/1aHUsl YHKIIMOHUPYIOT COBMCCTHO, B €IMHOM TCXHOJIOTH-
UCCKOM IIMKJIC, oOccneynBas B UTore koMopTuyo 1 6e30nacHylo cpelly Ails nepcoHa-
la M MITATHBIC YCJI0BUs (DYHKIIMOHMPOBANUS JJisi HHHOKOMMYHHKAUOHHOI'O 000pyHo-
pauusg. CornacoBaHHoOe YNpaBICHHE HHXCHEPHBIMU CHCTEMAaMHU 3[aHUs MO3BOJISET Of-
TUMANbHO U 3D PeKTHBHO 06eCIICUUTS KUBHCAEATCABHOCTS NepcoHara u padoty obopy-
J0Balus.

Komiutekcnas aBTomatusanus ydeta u o6paboTku nHGOpMauy Mo3BOISET €CIH HE
MCKJII0UMTH COBCCM OIHUOKY MepcoHala, To, o KpalHeH Mepe, B 3HAUUTENbHON CTeNeHH
MHHUMH3UPOBATDH MOCICACTBHS ITUX OLIUOOK, 1IOBBICUTEH OOIIYIO HAASHHOCTH (PYHKILMO-
IIMPOBAHHS HIDKEHCPHBIX CHCTCM.

O6wveauncnHuas ACLY aaMUHUCTPATHBHOTO 3/laHUs MpeAHa3HauyeHa s peLleHus
clIeyIOLLHX 3aaau:

- JUCTaHIIHOHHOTO MOHHTOPUHTA HHXKEHEPHBIX CHCTEM 34aHUsl C 11eJIbI0 BCECTOPOH-

Hero HaOMIoAeHHs 32 TEXHOIOIHYCCKUMH [1POLIeCCAMM, TPOUCKOSILIUMH B 3/1aHUH;

- 7 dekTUBHOTO yNpaBiIeHU HHKCHEPHBIMU CHCTEMAMH 3/1AHUS;

- cOepekeHns JHCPIroOpeCypecoB, OTPEONseMbIX B 3aHUHM 32 CUeT ONTHMHU3AIMU

ylpasjaeHus CHCTEMaMH 3/1aHuUsI.

ACJLY noikHa o6eciicunBaTh:

MOHUTOPHHT H YIIPaBJICHUE y/IIEHIIBIMH 00bEKTaMH;

— OlICpAaTHBHOE B3aMMOEHCTBUE CIYKO 3/laHUS ApPH HPOBEACHUM TNPOPUIaKTHYE-

ckux pabor;

-~ ONTHMH3AIMK YUCIECHHOTO COCTaBa M OPraHM3aLMOHHON CTPYKTYphl HepCcoHana,

00CTy»KHBAIOIIEI'0 MHKEHCPHBIC CUCTEMBI;
OTMCPATHBHYIO aJIaNTAIINIO K W3MEHCHUSAM CTPYKTYpPbI cTyx0;

~ 11ODTAIHbIH BBOJA CUCTEMBI;

- aBTOMATH3WPOBAHHBIA Y4eT MOTpeOIeHUs YHEPTOPECYPCOB;

— PErUCTPALIUIO MPOIICCCOB, NPOUCXOAIIMX B CHCTEME.

B cocran oObejiunenHoil ACIHY, npe/cTaBiICHHON Ha puc. 7.36, BXOJIAT CICAYIONINE
CHCTCMBbt:

- MOHUTOpHIITA H YIPABICHUS IEKTPOCHA0KEHUCM H OCBEILICHUEM;



193

CUCTEMbI YNPABINEHWA SNEKTPOCHABXEHUEM

(20dyjosg nHhowon) ATDY BEHHAHWTSAQ(0) 98", "IMd

BUHIX — —
anHauuoLo  |{avHamALodexouj |ankamALodexou N auHarerk BUNBUKLHRE UHAKGEHD
T:m»s:mx& M mox3>umomIHﬁ aogoce | yﬁwexnm:xxxn:ou M wwm.ﬂo%xq%m - ~owag q senxELqg -oouoy
o Ol-LLd K \\»ﬁ d M %
—_— P S LT -
- W g - -fdmdepyy _ :

SHIOMUOT
etfoaiqg/efoea

SUHaX
-geHootos
ashedo)

INHIX
-geHoobo8
Q0HTOLOY

AMHIX
-QBHOOUUS

' oloHHalaeduoed ’ eyoaiqde;/etfoas cloHHaeTaduoed uukow \\/ > >
nuAtoN CUCENECRNT e TR T 2ad1060 UHON
suheenLeHmMo oseHHadLAHa 3 9 -geHoodLyaue
€90 [amm sendexol | 1L -oduiae asingo

BUHaXgeHood1NAUE

oloHpogadauoag BuhsLUMULHIE
BNILOND) wuidaHeodLnaue BUUSL LShA ecel 1 1qos wuidaHeodLiale BeHhoLMd|)
edLloshex 13hL 13h4
arodinoy

TG IEE CwaK RS D 5

i

o1-114 %ﬁ
SHIOAUOT N

exAeos anHea
-0dvHOUNMEHON
aoHauadiHah

BUHSKgeHOOd LIBLE
0I0HHeg0dN R R
eWaLON)

quedLionien SHI0AAUOT

SNEgon S8p-Sd
SNEAow

Jaisew
snaaow

S8y-Sy
BUaLMtcaenodu woxotod| |

XEWH

s anHat auHainagoo aunaimaeco auHeinaeo0
) -simianou 8 -wed1001280 -odLisue ~odiiaue -oduistfe
Sep-sy Lewsniodiny aoHHadL g aoHxAdeH aoHTeoRQ
SNEQONW

\VAREVARRVARNY/

g ZETSY 4@ v - -

iais, 813 s - .W& H |

S8p/Z82-S Y 19dordagHoy ey ey e H R
93 ealonodiog

0810MBEOX <
EL:LIG YT @Mﬁuﬁb qeKE0 5
lllllllll - [ semudoaaionnod |
_ niooHdeLoEag Ewatong|  BUEHMT0R03Ad Wdy u 5N adanLauon WdY e 1 5N edanLauonl N4Y
i | i
Yy ot | : o
. * wmelpuy \ . | g
l sunauaeduk | [ AoV
suhHeLD g ___4 desdag

|
[

6499

7



194 FMABA7

— MOHHUTOPHHTA H YIIPABICHUSA BOJOCHAOKEHHEM;

- MOHHTOPHHTA U YIIPABJICHUSA BEHTHIISALMEH H KOHIWLIMOHUPOBAHHEM;

- Y4€Ta IHEPropecypcos;

— 0€30MacHOCTH;

— MOHHUTOpHHTA U TOB.

Bceneacrue Toro uto GPyHKIMOHHPOBAHHE MHKEHCPHBIX CUCTEM 3JaHUS B3aMMOCBS-
3aHO - COCTOSHME O;IHOH MIDKEHEPHOMR CHCTEMbl BIHAET Ha COCTOSHHE ApYToH, aAMUHH-
CTPATOp 3AaHUS U CJIYKOBI IKCILTYaTaLMH J10KHBI UMETh HEOOXOAUMYIO HH(DOPMALKIO O
CMEKHBIX MHKEHEPHBIX CHCTCMaX, KOTOpbIE MOTYT OKa3blBaTh B3aUMHOE BiausHue. Mu-
(popMaLUst O COCTOSHHH HUHKEHEPHBIX CUCTEM HYyXHa Takxke aamuuuctparopam JIBC u
JAPYruX MH(POKOMMYHHUKAIIMOHHBIX CHCTEM 31aHus, 00€CMEUHBAOILIUX TEXHOIOTHYECKHE
¥ OM3HEC-IPOLECCH Oprasu3anui, HAXOAAIKUXCSA B 3JaHUH.

Hucnetuep ACIY umeeT BO3MOXHOCTh MONy4aTh MOJTHYI0 WHQOPMALHUIO MO BCEM
UHXXEHCPHBIM CUCTEMAM U peIliaeT CJICAYIOIHUE 3a1auu:

— MPOCMOTP MHEMOCXEM C aKTUBHOH AMHAMU4ECKOi HHdopMaLMeH;

— 3allpOC MHEMOCXEMBI 00BEKTA;

— 1IPOCMOTp rpauKoB U TaONUILl 3HAYCHUH U3MEPEHHBIX TapaMETPOB;

— 3aIIpOC BCEBO3MOXHBIX CIIPABOYHBIX IOKYMEHTOB (BEOMOCTH OTKJIIOHEHH OT HOp-

MaJIbHOTO PeXHUMa, APXHUBBI);

— OTCJISKUBAHUC K3MCHEHHI COCTOSIHUSL 3J7IEMEHTOB 00OpY/0BAHUS HHKEHEPHBIX
cucteM (KOMMYTALIMOHHBIX aNlapaToB, HACOCOB, 33/BHKEK, aBapUHHO-TIpeaymnpe-
JUTEJIbHOW CUIHAIKW3ALHUH U T.[.) TOCPEICTBOM MHEMOCXEM;

— [EYaTh CIIPABOYHBIX MATEPUAIIOB;

— YCTAHOBKaA W 3afipoc (paiiioB MapaMeTpoB pexHMa U COOBITUH AT COOTBETCTBYIO-
1IEH HHKEHEPHOH CHCTCMBI;

— Bblaua 3aJIaHUI UCTOTHUTEIAM H KOHTPOJIb 32 X BBIMOTHEHHEM.

O0beuHeHUe aBTOMATU3UPOBAHHBIX padO4YUX MECT pYKOBOJUTENEH M AUCHETYEp-

CKHX CJTYK0 37aHKS B CJUHYIO CCTh [IPEHA3HAUYCHO [T PEILEHMS CIIEAYIOMUX 3a8a4:

— NIOJIY4EHHE OMEPATHBHON MHGOPMALIME PYKOBOAUTENAMU CITYKO K BCETO KOMIIEK-
Ca 0 COCTOSHMM TEXHOJIOTHYECKHX CHCTEM 3/1aHuUS;

— OMNCPATUBHOE B3aUMOjEICTBUE CITY0 37aHUS MPH MIAHUPOBAHWK U NPOBEACHHH
NpopHIAKTHYECKUX H PEMOHTHBIX pabOT TEXHOIOTUYECKOTO 000PYI0BaHUS;

— JIOKYMEHTHPOBAHUE U PCTUCTPALUA TEXHOJOTUYECKUX APOLECCOB, a TAKKE ACHCT-
BHI JIUCTIETHEPOB CITyK0;

— OpraHu3ayUs aBTOMATU3UPOBAHHOIO KOMMEPUECKOTO YHETa PECypcoB (3JIEKTpO-
IHEPTUH, BObI U TEIUIA);

— OpraHu3alusg aBTOMATH3WPOBAHHOIO YUeTa IKCITyaTaALMOHHBIX PECYPCOB TEXHOJIO-
THYeCKOTo 00OPYAOBAHUS U €r0 CBOCBPEMEHHOTO TEXHUYECKOTO 00CTyKUBAKNUS,;

- pasrpaHUyCHUC MOJIHOMOYHUIT K OTBETCTBEHHOCTH CTYKO 32 MPUHATHIE PELLICHUS;

— ObICTpas ajanTaius K U3MEHEHUAM CTPYKTYpBI CiTyk0 31aHUS,

— [03TAlHOe HAPAIUUBAHUE MOILHOCTH.
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7.3.2. MpUHUKUNBLI NOCTPOEHUA CUCTEMBI

OcHoBHbIE NMPUHLKTIBI TOCTPOCHUs 00beaAuHeHHOH AC/Y:

— MCIOJIb30BaHKUE CANHON CTPYKTypupoBantoii kabenpnoil cetn (CKC) 3nanns;

- CO3AaHNE CTPYKTYPHPOBAHHON MEPapXWueCKOW CHCTEMbI yrpaBieHus W cOopa vH-

dopmarumy;
— KOHICHTpALMsl U paciipe/icieHue nHdopMaini B COOTBETCTBHH € NOTPeGHOCTAMM K
MOJTHOMOYHSIMH;

-~ KOMIIJICKCHAs aBTOMATH3aLMs yueTa n o6paboTky HHGOPMaLMH KOHTPOTBHO-H3Me-
PHUTEIIBHBIX 1IpHOOPOB;

- WHTETpalysi ¢ aBTOMATH3NPOBAHHBIMK CHCTCMAMH YIIPABICHMS ¥ WH(POPMALIMOH-
HBIMH CHCTEMaMH;
IIpUMEHCHHE 00OpY/I0BAaHHSA HWHXEHCPHBIX CHUCTEM CO BCTPOCHHBIMH (YHKI[HAMH
MOHUTOPHHI'A N YIIPABICHUS;

— yundukaums o60opya0oBaHHs W WH(MOPMAIIMOHHOTO oOecreueH s, THIH3aLUUs Mpo-
CKTHBIX peIICHHH.

O6veannennas ACIY (puc. 7.36) — pacnpejesneHsas cucTeMa, Cojcpikallas LeH-
Tpasibhblii cepep ACIY u Mosiynu pacnpeacneHuoro BBoja/BeiBoga. C MoayJsisiMu pac-
TpEJIETEHHOr0 BBOJA/BBIBOJAA 110 HH(OPMALMOHHON CCTH CBSI3aHbI TATYHKH KOHTPONA M
U3MEPEHH S, YCTPOHCTBA YNPABIEHHs y3IaMU M arperaTaMi CHCTCM MHXKCHEPHOTO 000py-
fdosanus 3aanus. [Ipu 3tom cepeep ACJIY ocHalieH mporpaMMHbIM OOSCICHEHHCM ¢
DYHKUMAMH LEHTPAJIM30BAHHOTO c6Opa AAHIBIX MOHHTOPHUHTA, HX 0GPaBOTKH 1 BBLIAUN
YIPABJSIONINX CUTHAJIOB HAa YCTPOMCTBA YIpaBIEHMs y3IaMH W arperataMi CHCTEM MH-
KCHEPIIOTO O0OPYAOBAHHUS 3/IAHMSL.

B o6weauncunoit ACJTY npucyTcTBYeT KaK MHUHUMYM OJIHO aBTOMATH3WPOBAHHOE
paodec MecTO AMcmEeTHEpa, KOTOPOE CBA3aHO MO JIOKAILHOW BBHIYHCIMTENBHON CETH ¢
cepepoM AC/1Y wiiv o BbIACICHHOMY KaHAJy — C COOTBETCTBYIOIIMM KOHTPOJIEPOM.
JTo ofccneunBaeT [10KaIbHBIH MOHUTOPHHT W YAPaBJICHHWC Y3JIaMH M arperatamu 110
KpaiiHel mMepe 0jHOH (YHKUHOHAILHO CAMOCTOSATEbHON YaCThI0 HHXKEHEpHOro 0Gopy-
Aosauus 37anus, Hanpumep ACKYD. [lonoguutensusle APM nucnetuepos, APM pyko-
BOAWTENIEH U CTallUMM MOHHUTOPHHTA cHCTEM OE30MacHOCTH CBS3aHBI MCKIY COOO0U  C
cepsepoM ACJLY no jjoKanbHOH BHIYHCITHTEILHON CETH.

ITpn paspabotke obbeaunennoit ACIY u ee aanbueled dKcIyaTaguu NpuUMens-
eTCA MpOrpaMMHOC 0OECTICUEHHE CHCTEM cOopa AaHHBIX M ANCIETYCPCKOTO YIIpaBieHUs
SCADA (Supervisory Control and Data Acquisition). [TponsBoputeneit SCADA-cuctem
J0CTATOYHO MHOI'O, B TOM YHCIIE:

— CitectScada, pa3paGotunk — kopnopaums Citect (ABCTpanus);

— TraceMode, pa3pabotunk — AdAstra Research Group, Ltd (Poccus);

— WinCC, pa3spabotunk — ¢upma Siemens (I"epmanus);

— EBI, paspabotuunk ~-- pupma Honeywell (CLLA, aBcTpanuiickoe otaesicuue);

— InTouch, pazpaGotunk — pupma Wonderware (CIILIA).

10 na 6aze SCADA-cucTeM MO3BONSACT POCMATPHUBATh B AWHAMHUYECKOM PCKUME
COCTOSIHUSL CHCTEM, 000PY/I0BaHHS U OTUEJILHBIX Y3JIOB, BHOCUTh YIpaBNsIOILUE BO3/CH-
cTBus, (HOPMHUPOBATH OTUCTHYIO JjIOKymenTauuio. Mcnomsdys rpaduueckudl pejraktop

7¥



196 FMABA7

cnieppanuzuposantoro 110 SCADA, MOXHO c03/1aBaTh Ha 3KpaHe JUCINes MHCMOCXEMBI,
KOTOpbBIC HEOOXOMUMBI JUIsl OTOOpa)keHHs KOHTpoiupyceMbix mpoueccoB. [Ipu coznanum
MHEMOCXEM [IPOIPAMMHCT MOXET BOCIOJIB30BATHCS MOTOBHIMH dIEMEHTAMH U3 Oubino-
TCKM rpaduueckux cuMBonoB. Ecnn Oubivoreka nmakera HE COAEPXKHT HEOOXOAWMOro
3JICMCHTA, TO MPOTPAMMHCT MOXKET CaM CO3/AaTh SJICMCHT W 3aHECTH €ro B OMONHOTEKY.

Kax/plit 00HeKT MHEMOCXEMBI Ha 3KPAHC AUCIIES MOXKET ObITh MPCACTABIICH KaK Iu-
HAMMYECKHH, T.€. MEHATH LBET, MUraTh, U3MEHATH pa3Mepbl, CBOE PACHONIOKEHNE H T.A.
Hiist aToro HeoOxoauMo, utoObl 3TOT 0OBEKT ObLT CBs3aH uepe3 0a3y JaHHBIX C KOHKpET-
HbIM aJipecom B ynipasnsitowieM koutpoanepe. C nomosto I10 na 6aze SCADA-cucrem
MOXKHO 3a/1aBaTh KOMaHjibl YIpaBleHHsh KOHKPETHBIM 37eMEHTOM 00bEeKTa aBTOMAaTH3a-
UMW (HampyMep, KpaHoM, ABHTaTeNeM, 3a/IBHKKOH, BEHTIIIEM H T.]L.).

Ecin MueMocxeMa 00beKTa aBTOMATH3AIIMK HE pa3MEILAETCsl Ha OJIHOM JKPaHe Juc-
yiesi, TO MPOrpaMMHCT MOXKET CO3JaTh HECKOJIBKO MHEMOCXEM, KOTOPBIE MOTYT BbI3bl-
BaThCs ONEPATOPOM IJIsi IIPOCMOTPA MU YPABICHHsI 0OBCKTOM W BO3BpamATHCsl K MEPBO-
HaYIbHOM MHEMOCXEME WITH K JTI000# pyroii, AocTyn K KoTopoi pa3dpemen. Konndect-
BO MHEMOCXEM OrpaHMYeHO TOJIBKO O0BEMOM JKECTKOro aWcka kommsioTepa. [lpumep
MHEMOCXEM NPUBOANTCs Ha puc. 7.14, 7.32-7.35.

[Npu oTtoOpaxieHnn MHEMOCXEMBI Ha IKpaHE JUCIUIES B AMHAMHUYECKOM PEXHUME CUC-
TCMa aBTOMATHYECKH CBA3BIBAETCS C YNPABIAKIIAM KOHTPOIIEPOM WHXKEHEpHOro 00o-
py/IoBaHHMs (KOHTPOIIIEPOM HIDKHEr0 YPOBHs) uepe3 Oa3y naHHbIX. [[yis CBA3M C KOHTpON-
JIEpaMH OCHOBHBIX (PHUPM-M3TOTOBHTENECH MMeeTcs Habop apaiiBepoB juist Hanbosiee pac-
NPOCTPAHCHHBIX KOHTPOJUICPOB ¢ HECTAHAAPTHBIMHM NpoToKoNlaMi oOMeHa. B ciryuae or-
CYTCTBHSI B CIIICKC HCOOXOAMMOro ApaiBepa MOXKHO CO37aTh €ro CaMOCTOATENHHO, MPH-
MEHHWB MOCTPOUTEND ipaiiBepoB (onuus nporpammuoro nakera SCADA-cuctem).

Oneparop MoxeT HaOu0AaTh 33 TCKYIMMH 3HAYCHUAMH KOHTPOJIMPYEMBIX Mapamer-
POB, COCTOAHHMSAMH aBapHHHBIX U APYIUX OOBCKTOB, OCYIUECTBIATH MPH HEOOXOMMOCTH
pyuHOe ynpaBieHHe, U3MEHATh KOI(PQHUIIMCHTH peryinpoBanis U T.1. YHpasincHuc o0b-
€KTOM aBTOMATH3aLMH OMepaTop MOXET OCYIUECTBIATh C NOMOILUBI0 MaHHUIYIATOpA THIA
«MBIIIBY, ¢ PYHKUMOHATBHON KJIaBHATYPHI, CO CTAHAAPTHOM KJIABMATYPHl WIH CO CHICLIH-
JIBHOTO MYJIbTA YIPABICHHUS.

Jast paGoThl ¢ KOHTpOIUIEpPAMH HIDKHErO YpoBHs co3paeTcs 0aza NaHHbIX, KOTopas
HpeacTaBisieT co00i MepeyeHb aHAOrOBBIX M IUCKPETHBIX CUTrHaNoB. KaXkabli curuan mo-
KeT ObITh ONPEJICNICH KAK «TOJTBKO JUIS YTEHHUS, «TONBKO JUIst 3aMHCHY WK «JUIA YTCHHS/3a-
OUCH». DTO O3HAYAET, YTO KOHTPOIUIEPHI, IS KOTOPHIX OMPEAENIEH CHTHA «TOJBKO JUIf
YTEHHs», MOI'YT TOJIbKO MOHUTOPHPOBATH 000pY10BaKHHE, a KOHTPOJUICPHI, JIsl KOTOPBIX Off-
PENesIeHbl CUTHAJIBI «TOJBKO IS 3aIHCH» WK «JULsl YTCHHUS/3aMTHCH, MOTYT YIPABIATH WK
MOHHTOPHPOBATH U YNPaBisaTh 00opynoBaHreM. Kaxasiii cursall uMeeT cBOH ajapec, 1o Ko-
TopoMy npoucxoant odpamesne cepsepa ACJY k koHTpoiwiepy HibkHEro yposHs. Konnue-
CTBO SJIEMEHTOB B 043¢ JJAHHBIX OMPEAEIAETCA HEOOXOAMMBIM KOJHYECTBOM KOHTPOIMpYe-
MBIX M YHPaBJAIOMUX CUrHAIOB. TlepedeHs 3THX CHIHAJIOB 331a€TCsl TEXHWYECKMM 33/1aHu-
€M, ZOCTYII K 3/IEMCHTaM 0a3bl OCYIICCTBIIAETCS CO CTOPOHBI YIIPABIAIINAX KOHTPOJUIEPOB.

BHeapenue aBToMaTH3UPOBAHHBIX CHCTCM MOHHTOPHHIA W YIIPaBIEHHs NO3BOJISET T10-
JAy4HTH BIIOJHE OLLYTUMBIH 3KOHOMHUuCCKHil 3 dexr. Hampumep, ncnons3oBanmne uudpo-



CUCTEMbI YNPABJNEHUA 3JNIEKTPOCHABXEHUEM 197

BbIX IPHOOPOB y4eTa 3eKTPOIHEPTHH IPHHOCUT 3KOHOMHIO 3% TOJIBKO 32 CYET MOBBIILE-
HUSL TOYHOCTH CHHMAEMBIX JaHHbIX. B ciyuae e npuMcHEHHs MHOTOTapHHBIX WICKTPO-
CYETYMKOB 3KOHOMHA Bospactact A0 10%. Vicmonb3oBaHue u4acTOTHBIX NPHBOAOB AAET
EXEMCCIYHYIO0 3KOHOMHIO IeKTPo3HepTHU 10 20% (MPUMCHHUTCIBHO0 K TEM TEXHOJIOTHYE-
CKMM YCTaHOBKaM, T'I¢ HCMOjIb3YyeTCAd MoAoOHLIH mpusoxn). [IpuMeHeHue CucTeM ONTHMH-
3UPOBAHHOTO MOTpeONeHN Tema (C PeUHpKYILHeH TEIUIOHOCUTENA) JaeT IKOHOMHIO JI0
30%. Hcnonb3oBanne CUCTEM YNPAaBJIEHHA OCBEIIEHHEM M OTOIUICHHEM C MPUMEHEHHEM
EIB naet 3xkOHOMMIO 110 CPABHCHUIO ¢ TPAAHLIHOHHBIME cHCTeMaMu 10 60%.

Kpome HemocpencrBeHHOH DKOHOMHWH CPENCTB, MPUMEHEHHC aBTOMATH3HPOBAHHBIX
CHCTEM MOHHTOPHHTA U y4eTa MPHHOCHT K GOJILLIOH KOCBEHIIbIH 3KOHOMHUECKHH -
(GekT noTpeGuTeNo, TaK KaK 3HAYUTCIILHO CHWKAIOTCA WITH HUCKITIOYAOTCA COBCEM
wTpadHble MIATeXKHU NOCTABIUHKY PECYPCOB 33 HAPYIICHHS [1OTOBOPHBIX 0013aTEIILCTB
(DpeBbIIIEHHE JTUMHATA pacxofa pecypca, NpeBLILIEHHE TEMIepaTypbl 0O0paTHOH ceTeBoH
BOJIbI, 3aHIKEHHC 3HAYCHUS COS( MpU NOTPeOICHHH ITEKTPOIHEPTHHA M 1p.). DTH Hapy-
LIEHHS ABJIAIOTCA CJAENCTBHEM HECBOEBPEMEHHOTO MOJIYYCHHS MoTpeduTeneM uHpopMma-
LHH O TCKYLIEM COCTOSHHUM HHXXEHEPHBIX CHCTEM, YPOBHE MOTPEOIIEHUS KOHKPETHBIX pe-
CYpPCOB W HEMOJTHOTHI FIOY4AEMBbIX AaHHbIX.

7.4. ABTOMaTuanpoBaHHasa CUCTeMa ynpasneHus
3NneKTpocHabXxeHuem

Cy1iecTByromse CpeACTBa YIIPABIEHHS HHXXEHEPHBIMU CHCTEMAMH MOXHO Pa3/ICiHTh Ha
clIeyIOlTHE IPY b

— CHCTEMBbI YAPaBICHHA CIOXHLIMH HHXEHCPHBLIMH COOPYKCHHAMH H TEXHOJIOTHUC-

cKkuMH nponieccamu (Hanpumep, SCADA-cuctemsl);

— CHCTEMbI YNPaBIIEHUA HHKECHEPHbIMU CHCTEMAMH B O(HCHBIX H XUIIbIX IIOMENIEHUSAX;

— MPOCTCHLINE CUCTEMBI /I YTIpaBleHHsA ObITOBHIMU IIPHOOPAMH B XKMIIbIX MOMCIUCHHSX.

HanGonbiuiec pacpocTpaHEHHE MONMYYUITH CHCTEMBI JUJIS YIPaBJICHUA HHKECHEPHBIMH
CUCTeMaMHK B OPUCHBIX W KWILIX noMelnennsx. K 3Tol rpynne cuctem MoxeT ObITh OT-
HeceHa mpeacTaBicHHas Ha pHC. 7.36 COBOKYMHOCTHL YCTPOMICTB, COCTABNIAIONIAS aBTOMa-
TU3HPOBAHHYIO CHCTEMY tekTpocHaOkeHus EIB.

B Egpolie nuanpyomee nojoxeHne Cpean 3TOro Kiracca CHCTEM 3aHHMAacT aBTOMa-
tusupoBanHas cucteMa EIB (Europian Installation Bus — eBpomneiickas ycraHoBouyHas
wnHa). EIB — 310 obmeeBponefckuil ctanpapt mexayHaponHoi accoumanun EIBA
(Europian Istallation Bus Association), 06beanHAIOILCH BCAYIIHX €BPONCHCKAX 11POU3BO-
JUTENEHN IIEKTPOOOOPYAOBAHNA.

Cucrema EIB npennasHauena ans ynpapieHHs pa3siHYHbIMH 3JIEKTPHYECKHMH IPH-
6opaMu, OCBELICHHEM, KAJIO3H, MEHKPOKIIMMATOM H MOXET CIIYXHTh CPEACTBOM cOopa
uH(hOpMALIHU | CPEAOii ICPEAaYH AAHHBIX AJIS NPYTHX CHCTEM aBTOMATU3AIHH.

Cuctema EIB ucnons3yer qis nepenaun KOMaH/i yrnpasieHHs U c6opa AaHHbIX BCe-
ro OAWH Kabenb («BHTas Mapa»), COCAMHAIOUMH BCe YCTPOHCTBA. DTO 3HAUUTCILHO
CHIDKaeT 3aTpaThl Ha kabenbHble coennnenns. Kabenb «BuTas mapa» sBJISETCA OAHO-
BPEMCHHO W NMHUTAIOIIKM Kabenem s YCTPOMCTB, M Cpepoi liepefaun AaHHBIX MCXKAY
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ycTpoiicTBaMu. [IuTaHue ycTpoHCTB OCylIecTBISETCS Ha MOCTOSHHOM TOKE HaNpsoKe-
uuem 24 B, uto obecneunBaeT 3eKTpoOE30NaCHOCTs U CHHXKAET BEPOATHOCTH BO3HHK-
HOBEHUS M0Xapa.

Cucrema EIB umeet uepapxuyeckyro crpykrypy. Huwxuum 3penom EIB saBnsercs
nunus (puc. 7.37). Kaxnaas JUHUS MOXET conepxaTh 1o 64 yCTPOHCTB ¢ OT/AENbHBIM
AJISL KOKAO0H JTMHMU MCTOYHMKOM nuTaHus 24 B. OrpaHuyeHHe Ha KOJMUECTBO YCT-
pOHCTB B JIMHUU OOYCIIOBICHO HAarpy304HOH CHOCOOHOCTHIO HCTOYHMKOB NUTAHHA.
MakcumasibHas JJIMHA JTUHHK He MoxeT npesbimiats 1000 M, nmpuueM MakcuUMajbHas
JUTHHA MEXKJTYy IBYMs yCTpoicTBaMK fomxkua 0bI1Th 1o 700 M, a paccTOsiHHE MEXay Hc-
TOYHUKOM NHUTaHuA U ycrpoiictBoM EIB — o 350 m. lo 12 nuauil MoryT 00beAUHATS-
CH4 B CErMEHT MOCPEACTBOM CMEIUANLHBIX YCTPOUCTB — JIMHEHHBIX COCNUHHTENCH.
BHyTpu cerMenTa TuHHH 00beAUHAIOTCA TTIaBHOH JUHUEH. 15 cerMeHTOB MOryT oObe-
nuHATHCA B cucteMy EIB nuHHeH coenuHenus cerMeHTOB, KOTOpast HMEET TaKHE JKe OT-
paHUUEHHs, KaK U1 cerMeHToB U nuuui, T.e. 1000, 700 u 350 M. dusuveckoe coenu-
HCHWE OCYIlECTRIIAeTCA 10 J11000H Tomosoruu: 38e3/a, WuHa, jgepeso. Henonycrumsim
ABJIAeTCA coefAuHEeHHe B Koubo. MakcumansHo cuctema EIB moxer coctosts u3
46080 ycTpoHcTB.
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Puc. 7.37. CtpykTypa cuctemsl EIB (ucmounux: ABB)



CUCTEMbI YMPABJEHUA 3NIEKTPOCHABXEHUEM 199

B coctaB cucteMsl BXOUAT: yHPABIAIOIIAC YCTPOWCTBA, UCIIONHUTEIBHBIE YCTPOHCT-
BA ¥ YCTpPOHCTBA, o0ccneunBaiomne paboTy CHCTEMBI 1 PACILUPSIOIINC €€ BO3MOKHOCTH.
Bce Bxousiupe B cMCTEMY yCTPOMCTBA MOAKITIOHAIOTCS K OJOKY MMTaHMs OCTOSHHOTO
ToKa Hanpskennem 24 B 1 uMcloT pusndeckre v Jorudcckue aipeca. g odbennnenns
JMHHIT ¥ CCTMCHTOB, KaK YXC YIIOMHHAJIOCh, UCIONB3YIOTCA .IIHEHHBIE U CCTMEHTHBIC
cocauuuTenn. BMecTe ¢ GyHKIMSAMI XpaHeHNs anpecoB U OCYILECTBIECHUS UHpOpMaLK-
OHHOTO OOMCHA MKy YCTPOMCTBAMH COEAMHHUTENH MPON3BOAT TAJIbBAHMUECKOE Pa3fie-
JICHWE JIMHUH M CETMCHTOB, o0ccrieunBas TakUM 00pa3soM JIOKAIM3AHI0 MOBPEKICHHBIX
YYacTKOB B CJIy4asiXx KOPOTKHUX 3aMbIKaHUH B JIMHHIM.

HawnGorniee MHOTOUMCHIEHTIA 110 COCTABY IPYIIa UCIOJHUTENIBHBIX YCTPOMCTB U BXOJ-
HBIX YCTPOHCTB — RATUYMKOB (CCHCOPOB). DTH YCTPONCTBA MOTYT yCTAHABIUBATHCA B
MEKITOTOOYHBIX MPOCTPAaHCTBAX, HUINAX, SJEKTPHUUECKIX IIHTax. YCTpoiicTBa NpeaHa-
3HAYCHBI JUTA MOJKIIOUCHNA K OOBIYHBIM JICKTPUUYECKUM BBIKJIIOUYATENSAM, KHOMKAM, pas-
JUYHBIM AATYMKAM, B TOM 4HCIie K cricHpanbHbM aatynkam EIB. D1o MoryT ObITh natun-
KU TEMIICPaTypbl, OCBEILEHHOCTH, CHIIBI TOKA, PCIIe HANIMUMs Hanpsxelnsa v T.0. Bxoguoe
YCTPOWCTBO MPH MOJYHYEHHWM CHTHATA OT AATHYHKA WIIH yOpaBISOLIEro BO3AEHCTBAS OT
BBIKJTIOUATEIIA WIH KHOTKHA (hOPMHUPYCT TaK HA3bIBaEMylo Teierpammy. Tenerpamma co-
AepxuT wndopmanuo o6 ycTpoiicTBe, KOTOpoe e¢ mochiaiio, 00 ycTpoHcTse (rpymme),
KOTOpPOMY 73Ta TcierpaMMa fpcaHasHauycHa, 3afalinsg ¥ NpUOpHUTETH BelnoHeHud. Mc-
MOJTHATENbHBIE YCTPOHCTBA YIPABISIOT HArpy3KaMH B COOTBETCTBHH C MIOJYUCHHBIMH Te-
nerpaMMamu. McrnomHUTClIbHBIE YCTPOHCTBA TaK)Ke MOI'YT YCTaHABIMBATHCA B Pas3ivu-
HBIX MCCTax, BKJIIOYas JICKTpHAYECcKNe UThI. [IpocTeine ycTpoicTBa, Ha3biBaeMble aK-
THBATOPAaMH, MOTYT BKJIIOYATh W BBIKIIOYATH INEKTPONPUCMHUKH. bosec croxHble ycT-
policTBa MOTYT peryJiMpoBaTh TOK HArpy3kH, odccrieynBas MIABHOC pEryJIMpOBaHKE pa-
60TBI IEKTPONPHUCMHHUKOB. Bee ycTpolicTBa MOTYT ObITh MHOTOKAHAIBHBIMU, T.€. MOY-
YaTh CHTHANL W YTIPABJIAION[HE BO3ACHCTBHSA OT HECKOJILKUX JIATYUNKOB U OpraHOB YIpas-
JICHHUS ¥ YIPaBISTh HECKONIBKAMH 3JIEKTPONPHEMHKAMM.

Hakoweu, EIB Brinouaetr ycTpoHcTBa, MO3BOJAIOIIMC OCYIIECTBUTH CBfA3b (CTHIK) C
JpyTUMH HHpOpMaLOHHBIMK crcTeMamMu, Hanpumep ¢ JIBC wnn TenepoHHbIMU THHIS-
mu. B Hopmansho pexume EIB-cuctema MoxeT paboraTe aBTOHOMHO, HO IS HHCTAILIA-
LUK ¥ [ICPEKOH(DUTYpHPOBaHHs CHCTEMBI B poliecce padoTsl HEOOXO0AMMO NOAKIIOUEHHE
K kommnstoTepy. [Tonkiouenne OCyIICCTBISETCS CNEUHATbIBIM YCTPONCTBOM Hepe3 WH-
tepdetic RS-232. Mudopmaurs 0 cOCTOSHHA YCTPONCTB U JICKTPUYECKHE MapaMeTpsl,
W3MEpEHHBIE JaTuMKaMHy, nicpeiatorcsd Ha APM nucneryepa.

CrnenyeT OTMETHTD, YTO cricLuuaibHas npokianka kabens s EIB B 3panuu "e Tpe-
OyeTcs, MOCKOJBKY JUIfl 9THX LiEJIeH MOXET UCHONIb30BaThCA CYILECTBYIOMAsA CTPYKTYpH-
poBanHas kabenbuas cuctema (CKC) Bbancnutenshoil cetn u tenchponnu. Heobxonnma
NpoKIia/ika Kabess TONbKO /1% MOABO/IA BUTOH Maphl K KOHKpeTHOMY ycrpoiicrBy EIB B
npenesax OaHoro noMcIIenus.

[pumenenne cuctemsl EIB MoxeT ObITh BechbMa HIMPOKUM W HAPAIIMBATHCS 110 Mepe
€€ paclipocTpaHeHHUs Ha OONIBLIMHCTBO MHIKEHEPHBIX CUCTEM 3Aalns.

Cuctema EIB ynpasnsctcst 1OKansHO — MO CHUTHAJNY, OT JATYMKOB, KHOIIKAMH, BbI-
KITIOYaTeIiMH U LEHTPaJIM30BaHHO 10 KOMaH/aM AUCIeTYepa C ero aBTOMaTU3HPOBAHHO-
ro pabouyero mecra.
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AneKTpOMaLUMHHbIe NOMeLUeHUs

8.1. Obwme TpeboBaHUA

[To onpeaencHuo [IpaBun ycTpoiicTBa 3ncKTpoycTaHoBoK (ITYD), anekTpoMalllMHHBIMH
nomemecHusaMu (OMIT) HazpIBalOTCsS NOMEIIEHUs, B KOTOPBIX COBMECTHO MOTYT ObITH YC-
TAHOBJICHbI NEKTPUYECKUE ICHEPATOPHI, BPAIUAIOIIKECS WU CTATUYECKHE npeobpa3osa-
TeJTH, EKTPOIBUIATENH, TPAHC(HOPMATOPDI, PacHpeIETUTENbHbIE YCTPOHCTBA, MUTHI U
NyJbTHl YIPaBIEHHS, a TAKXKE OTHOCsLIeecs K HUM BcrioMorareabnoe obopynosanue, ob-
CIIY’)KUBAHUE KOTOPBIX MPOU3BOJIMTCS MEPCOHANIOM, OTBevaromuM TpedoBanusm . 1.1
[1Y3 (cm. . 9).

B Hamem ciydae, B OsTHOM cOOTBETCTBUE C [TV, B aIeKTPOMANIMHHBIX MOMEILEHUAX
HIOMHMO TCPEYUCITEHHOTO 3NeKTpoobopy 10BaHUs MOTYT ObITs ycTaHoBieHsl UBIT u cucre-
MbI [IOCTOSIHHOT'O TOKa, SIBISIIOINUECS CTaTHYECKUMH 11peo0pa3oBaTe/isIMU, a TAKXKE OTHOCS-
ILcecss K HUM BCIOMOratesibHoe obopy/ioBaHKe (HApUMeEp, KOHMLMOHEPHI-OXIAANTEM
Bo3ayxa). [lomemmenua Ui pasMeiuerus o0oOpyA0BaHHs PE3epPBHON JUM3ENBHOH 3JICKTPO-
cranpuu (PZ13C), koTopas B o6IueM ciiyyac COCTOMT M3 oaHo# unu Heckonbkux JAI'Y u
BIJIIOYAET HIEKTPUYECKUC IUTHI U BCIIOMOTAaTe/ibHOE 000pYmOBaHUE, TAKKE OTHOCATCH K
OMII. 31u noMemeHHs OTHOCATCS K MAlUHMHHBIM 3aiaM (MalllUHHBIM 3aJ1aM SJIeKTPOCTaH-
1) U APEHA3HAYEHBI IS PA3MEIICHU NEPBUYHBIX ABHIATENCH U ANCKTPOOOOPY,10BaHHS.

DNEKTPOMALIKHHBIC MOMEIUCHUS B COOTBETCTBHHU C Kiaccupukauueil HopM HOxKap-
Ho# Ge3onacnoctu (HIIB) (Tabu. §8.1) cneyeT OTHOCHTS K MOMCILEHUSIM KaTeropuid, onpe-
aensemsix PJ1 34.03.350-98 (tabu. 8.2).

JUTs TUMMYHOM CHUCTEMBI EKTPOCHAOXKCHUS 34aHHUsl, B COCTAB KOTOPOH BXOIAT
PJI2C 6e3 nononHuTenbHbIX TorUTUBHBIX Oakos, ['PII u MBI ¢ repMeTHYHBIMU aKKYMY-
nATOpaMu, KaTeropuu rnomemeHui 6yayT ciaeayommumu: B4 — ans I'PLL, B4 — ans nmo-
mewmenuii UBIT, I' — s PJ1DC.

Onpeaenenue kateropuit OMII BakHO Ha 3Tane NPOCKTUPOBAHHUs JJIsi BbLIAYH
CTPOMUTEbHBIX 3a1aHUI MPOCKTHPOBILKUKAM CTPOUTENBHOMN 4aCTH IIPOEKTA.

B cootBetcTBUM ¢ TpeGoBaHusmu 1Y B OMII nomkHbl ObITH NpeyCMOTPEHB! CETH
MUTAHUsS MEPEHOCHBIX CBETUIIBHUKOB U 3JIEKTPOUHCTPYMEHTA, a TAKXKE MAILUH juts yOop-
KU MOMeIIeHuH. JIisl MTHTaHus fICPCHOCHBIX CBCTUNIBHUKOB JI0JXKHO MPUMEHATHCS Hanps-
’eHue He Bolne 42 B. DnekTpoMalllMHHbIE MOMEIICHUA A0KHBI ObITh 000pY10BaHbI
YCTPOHCTBaMHU AJsl MIPOAYBKH IEKTPOOOOPY10BaHUSL CYXUM U YUCTBIM CXKATbIM BO3iy-
XOM OT Fepe/IBUKHOIO KOMIIpeccopa, a TaKkKe MPOMBILUIEHHBIM NepeaBHKHBIM TbLIECO-
coM ans c6opa nbun.



ANEKTPOMAILLUWHHBLIE NOMELLEHUA 201

Tabnuua 8.1. Knaccudukauus Kateropum 83pbiBHON U NOXAPHOH ONACHOCTU

nomewenun no HMNbB 105-95

Kareropun
noMenteHHs

XapaKTepucTHKA BelIECTB H MaTEPHAIIOB,
HaxoaAmuxcs (o6pamaomuxed) B NOMeILEHHH

[oproune raspl, JICTKOBOCIIAMEHAIOLIMECS KHIIKOCTH C TEMIICPATYPOil BCTILILIKH 11€
6omnee 28 °C B xonuyecTse, 06pa3yoLleM B3pbiBOOMACIIBIC 1APOIa30BO3AYILHbIE
A CMECCH, [IpH BOCIIAMCHEHHWH KOTOPBLIX Pa3BHBAETCA PACUCTHOE H3GHITOYHOE JaBIICHHE
Bapuisomnoxa- B3PLIBA B IIOMELEHMH, NpeBriwatolilee 5 k[la
pooiiacHas BelliccTBa ¥ MaTepualibl, CNOCOGHbIE B3PHIBATLCA M FOPETh TPH B3aHMO/IEHCTBHH C
BOZOM, KMC/IOPOA0OM BO3AYXa WM JPYF C IPYTOM B TaKOM KO;IMUYECTBE, YTO PACUHCTHOE
M36LITOYHOC AaBIIEHUE B3PBIBA B roMelleHMH lipeBpiniaer 5 klla

Toproune 1MbUIM MM BONOKHA, ICTKOBOCITAAMEHSIOUIMECS XKHUJIKOCTH ¢ TeMIepaTypoit
b Benbiky Gosiee 28 °C, roproune )uAKOCTH B TAKOM KOIMHYECTBE, YTO MOTYT 0Gpaso-
B3psiBoiioxka- | BeIBaTh B3pbIBOOIACHBIC 11BUIEBO3AYIIHBIC MM TAPOBO3/LYLIHbIE CMECH, IpU BOCILIa~

pooriacHas MEHCHHH KOTOPHIX Pa3BUBAETCs PACUCTHOE H30LITOYHOE JIaBlieHHE B3pbIBa B MOMellle-
HuH, npespinawlyee 5 klla
B1-B4 T
oproune 1 HOI'OPIOYHE XKHAKOCTH, TBEP/IBIE FOPIOYHE H TPYAHOFOPIOYHE BCILE-
TMoxapoornacksic p TPyAtiorop ¢ » TBEP p 124 p "

CTBa M MaTCPHasibl (B TOM 4MCIIC fIBUTH M BOJIOKHA), BELIECTBA M MaTepUalibl, ClIOco6-
HbIE MPH B3aUMO/CICTBUM € BOIOH, KMCIOPOAOM BO3/yXa WIlM JIPYT € APYTOM TOpeTh
TOJILKO IIPH YCIIOBHH, YTO MTOMELICHHS, B KOTOPHIX OHU UMEIOTCS B HATTMYMU WU 06-
pallarTca, He OTHOCATCA K Kateropuam A unu b

(pa3sicrnieHue Ha KaTe-
FOPUHM PeriiaMeHTH-
pyeTCs YAEILHO 110-
»KapHO# Harpy3Koil)

HCFOplO‘lHC BEIECTBA U MATEPHAIBI B FOPAYEM, PACKAJIICHHOM HITH pACILIABICHHOM
r COCTOSIHHUH, ITPOLECC 06pa60TKH KOTOPBIX COMPOBOKAAETCA BLIACICHUEM lellHC'l‘Oﬁ
TEMIOThI, UCKP W MMIAMEHH; TOPIOYME ra3bl, )KUJIKOCTH H TBCP/ILIC BCIICCTBA, KOTOPBIC
CHIaloTCA WIIM YTUINM3HUPYHOTCA B KAYCCTBE TOILIMBA

ﬂ HCl'OplOlll/lC BE€IIECTBA M MATCPHATIBI B XON10AHOM COCTOAIMH

Ta6nuua 8.2. Knaccudukauns kateropum BapeIBHOW U NOXAPHOW ONacHOCTU
nomeweHun aHepreTuteckux obbvektos no PO 34.03.350-98

Ne n/o | Haumenosanue nomewmenuii | Yciopud npouspoicraa Kar. | [Ipumeyvanue
1 JAunsenbnas 31eKTpOCTaHUMS
L1 | ITomeuienune 6axkosoit XpaHeHuC IU3TOIMINBA C TeMrle- B bes aBapuiiHoi Bel-
JIM3eJIHOTO TOMJIMBA parypoil Benbiky Bblitic 28 °C TUIAALHH
1.2 [Ilomewenne GakoBoi XpaHeHue IM3TOILUINBA C TeMIIc- BI C aBapwuiiHOH BCHTH-
JIM3CIBHOrO TOIIIMBA patypo#t Berbiwky Bbliue 28 °C Asiuueit
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Hlupuna npoxo/loB U paccTosiine o0Opy/I0BaHHS OT CTCH M HCCYWIMX KOHCTPYKIHH
JDOJOKHBL cooTBeTcTBOBATh [1YD. BaxHoe TpeboBaHHC 11pH 3ToM — coOMoacHHE MHHH-
MAJIBHOW HIMPUHBI 1IPOXOIA0B MEXAY JIEKTPOOOPYAOBAaHHCM M CTPOMTCIBHBIMH KOHCT-
pykuusmMu — 80 cm.

Ckeo3Hoii npoxon ycpez IMIT TpyGonpoBoaoB, coaepKalux B3pbIBOONACHBIC Ta3bl,
TOPIOYHC MJTH JICTKOBOCTUTAMEHSIIOLIMECs JKUIAKOCTH, 110 TpeboBanusam [1YD He nonycka-
cresi. DTO He OTHOCUTCS K TorutuBoliporoaM JAT'Y. TpyOonpoBoasl ¢ BOAO# He JOMKHBI
UMeTbh BHYTPH NoMeineHus (iiaHICcB, 3ajBHxeK, peBH3MH. XoJoaHbie TpyOOMpOBOAbI
JOJDKHBI UMETh 3alUTY OT OTHOTCBAaHUS, ropsiunc TpyOOIpoBoAbl — TEMIOBYK HECTo-
paeMyo M30JIAUMIO B TEX MCCTaxX, IJIe 9TO HCOOXOAMMO /IS 3alllMThI llepcoHana M 000-
pyaoBaHMsl, TPyOOIPOBOAB ~  OTIMUUTCIBHYIO OKPAacKy.

Pasmeinenne DMIT HenocpeACTBEHHO 1HOA CaHy3llaMU, BAHHAMH, CAyHaMM H T.I. HE
nonyckactes. [Tpu pasmcuicling DMIL B 10ABa IbHBIX IOMCLIEHHUSIX 11€00X0IMMO MpCAay-
CMOTPETh YCTPOMCTBO JIpeHaxka, a NpH HeoOX0JANMOCTH — - THApoH3oJsiiu. PekoMeHny-
cTcst, uToOb1 ypoBeHs 1ojia B OMIT 6bu1 Boltne Ha 10...15 cM, yeM B kopHAOpPC UITH MpH-
acraoux roMeticHusx. Ecin 9To yciioBUC HCBO3MOXHO BBIIONHHUTL, TO Al [IPEROT-
BpalleHUs NPOHHKIOREHHs Bo/Ibl M3 kopuaopa B OMII pekomeHayCTcs ycTpOHCTBO
«TUIOTHH» — 110POToB 1104 ansinonom BeicoTod 150...200 MM, 0TACIAIOIMX KOPHIOP
ot DMII [12]. ABTOpY M3BECTHBI CyYaH 3aTOIICHHS M0/IMOJIBHOTO MPOCTPAHCTBA TEXHO-
JIOTHUYCCKHX MOMCIIEHHH, yCTpocIbiX 0¢3 coOMI0/IcHUs AallHbIX PCKOMCH/IAUMH. AKTY-
aJIbHOCTB DTOTO TPebOBalKs CIACAYET U3 TOI'0, YTO B OoJbiiHCTBE ciiyyace IMII pazme-
LIAOTCS B MO BATbHBIX {I0MELICIIHAX.

DNCKTPOMAIIMHHBIC MOMEIICHNS TOMKHBI ObITL 000pY/10BaHbI TeICPOHHON CBA3BIO 1
IOKAPHOH CHTHAJIM3AIMCH, @ TAKXKC IPYTHMH BHaMH CHFHAIM3AIIMHI, KOTOPbie TPeOyIoT-
Csl N0 YCNOBHSM pabOThI.

8.2. AneKTpomMalwuHHbIE NOMeLWeHUs ANA pa3melleHun
UBI1 u cucTtem NOCTOAHHOIO TOKa

Pasmewenuc UBIT cpesiiieii v 6os1b110i MOIIHOCTH M CHCTEM MOCTOSHIOIO TOKA Tpebyer
BBIMOJHEHHS Psiga MOJAIOTOBUTEILHBIX paldoT U MCPONpPHITHH, HanpaBleHHbIX Ha obcc-
MEYEHHUC 1IOPMAJIBHBIX YCJIORHH PyHKUHOIIMPOBaHHUs dTOTO obopyosanus. IMIT ams wmc-
TOYHHKOB Oecrepe0oilioro MTalus H CHCTEM MOCTOSHHOI'O TOKA BBITOJHSAIOTCS 110 eau-
HbIM TPCOOBAHUSIM, NOCKOJIBKY Y10 000pY/I0BaliMC BBITONHEHO Ha 00LLCH HeMCHTHOH Oa3e
1 TpCOYET 0/IMHAKOBLIX YCIIOBHIT YkcruryaTaitiy. TpebosaHus k DMII s cucrem nocro-
sHHOro Toka M MBIl ocHoBBIBalOTCS Ha HOPMATHBHOH HOKYMEHTAIIMH, B EPRYIO Ouepeb
ITYD, pupMeHHBIX JOKYMCHTAX M 1a OIIBITC IKCIUTyaTaUMH ITHX YCTPOHCTB M CUCTCM.

CTpouTenbHaa NOAroToBKa NoOMeLLeHus

[Ipu BLIOOpe nmomenicHus ot UBIT 1 cucTeMbt noctosiHoro Toka Heo0X0IMMO YUHTHI-
BaTb MaccorabaputHbic napamerpsl MBIT H yc:10BHst uX TPaHCIIOPTHPOBKH K MECTY yCTa-
HOBKH (HAKJIOH JIECTIIMIL, LIMPUHY JCCTHUYNBIX N1PoaéToB, KOpuaopoB U T.1.). Haubosec
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BaXHBIM YCIIOBHEM sBJIseTCA cieaytoulee TpeboBaHue: HaknoH MBIl ot BepTukanbHOM
OCH BO BpEMs TPAHCMOPTHPOBKH K MECTY YCTaHOBKH He NOKEH npeBblniaTh 15°. OT10
BBI3BaHO TeM, UTO TpaHC(OpMaTOphl, APOCCENH, KOHAEHCATOpbl (GMILTPOB U ApYyTHE TH-
xesiele koMnoHeHTsl MBIl MoryT copBatecst ¢ kpeiuieHud npu HaknoHe. [IpH HoBoM
CTPOUTENILCTBE WITH PEKOHCTPYKIIMH 34aHUST PEKOMEHAYeTCS NPeAyCMOTpeTh Tpaccy Joc-
TaBKH 00OpYMOBaHUSI OT NOTPY304HON MAaTopMbl, 3CTaKalbl, MOHTAXXHOTO NpoEMa 10
IEKTPOMAIUMHHOrO noMeureHus. lupuua Tpaccel (HanpuMep, KOpHAOpa) J0MkHA ObITh
He MeHee 2 M. JIndThI Tpacchl HOKHBI UMETh IPY30M0AbeMHOCTE He MeHee 1200 kr u
pa3mep He MeHee 1,5%2 M.

Ynomunasiuuecs B ri. 3 UBIT Tuna sHeprernueckux MaccHBOB 00nagalor ciué on-
HUM NMPEHMYIIECTBOM, TOBOPSUIMM B TIOJIb3Y UX NpuUMeHeHus. MaccorabapuTHele Xapak-
TEPUCTHKH 3HEPTETHUECKHX MACCHBOB TAKOBBHI, YTO CIICLHAILHONH MOATOTOBKH TPacChl U
MOHT@XXHBIX MPOEMOB IJsi TPaHCHOPTHPOBKH He Tpebyerca. B cTecHeHHBbIX YCIOBHUAX
TPaHCNOPTHPOBKH K MecTy MoHTaxka 3TH UBI1 no3BonsioT nepeHocky cHIOBbIX MOyeH
M cTOeK («(peiiMOB»), Kak TOBOPAT, «Ha pykax». [IpH 3TOM OTKJIOHEHHE OT BepTHKAJIb-
HOH OCH HHMYEM He JMMUTHpyeTcs, rabapuThl ABEPHBIX NMPOEMOB AOJKHBI OBbITH CTaH-
JApTHBIMH, @ TH(T MOKHO UCNOIB30BATh MACCAKNUPCKH.

ABTOpY M3BECTHBI CJly4au, KOTAA AJsl TpaHCOPTHPOBKH BHYTpH 3a1aHus UBII 6olib-
IO MOIUHOCTH MPUXOIHIIOCH NMPOU3BOAUTD pa3b0OpKy CHCTCMHBIX OOKOB, BMEILHBASIChH
TakuM 00pa3oM B MOHTaXX KOMIUJIEKTHOTO YCTPONCTBA, YTO C TOYKH 3peHUsd HOpMAaJIbHOH
TEXHHYECKOW NMPaKTHKU HEJOMYCTHMO.,

Beicota moMernneHus s pa3MculieHds oOOpyAoBaHHs NoJDkKHA ObITb He McHee
2500 MM, pexkomenayemas BbicoTa — 3000 mm. [IBepp B DMII nomkHa UMeTb MHHU-
MasbHble pazMepsl 910x2100 MM, He UMETh ABEPHOrO MOPOTa, OTKPBIBATHCS HAPYXKY H
ObITh 000pYIOBaHa 3aMKOM, OTKPBIBAIOILMMCS H3HYTpH Oe3 Kiroua.

[loBepxHOCTH CTEeH W NOTOJIKA HE AOJDKHBI ObITh HCTOUHHKOM MCIIKOAMCIICPCHON IIbI-
nu. CTeHbl BBIKIAJBIBAIOTCS METIAXCKOH TUIMTKOH WIJIM OKPalIHWBAIOTCS KieeBoil/Macis-
HO# Kpacko# cBeTiblX TOHOB B cooTBeTcTBuM ¢ CH 181-70 «Yka3zaHus no npoexkTupoBa-
HMIO LIBETOBOI OTAENKY MHTEPbEPOB NPOU3BOACTBEHHBIX 37IaHHH NMPOMBILIEHHBIX Mpe.-
npuatuity. QOKoHuUaTenbHaA OTAeNKa NOMelleHUs N0DkHa ObITh CBETJIOTO TOHA A yBe-
JIMYeHHUs OCBElIeHHOCTH.

[Monbl noMeeHus JOKHB HMETh TOKPHITHE, He Aonyckarouee o0pa3oBaHus MbLTH
(LeMeHTHOe MOKPHEITHE ¢ MPAaMOPHOH KPOIUKOiH, MOKPHITHE METIaXCKOH ILUIMTKOH, caMo-
BBIPaBHUBAIOLIEEC CHHTETHYECKOE MOKPBITHE € XKUAKHM COCOOOM HaHECEHH).

Pexomenayetrcs yctanoBka MBIl m cucteM nocTosHHOro Toka Ha dansllmnon
(puc. 8.1). 310 no3BosseT OpraHU30BaTh PacKIaaKy U moaBoja kabenell Haumydmmm 06-
pazoM. Hanuuue cBobogHoro mpoctpaHcTBa non ¢GaiblunoloM Takxke obyierdaer ycino-
BU#A OxJaxkaeHHs. [N nokpbitis QaiblinonoB N0MKHEl BEIOMPATECA MaTepUasibl C aHTH-
cTaTHueckuMu cBorctBamu. Eciiu macca UBI1 unu cucTeMbl MOCTOSIHHOPO TOKA MO3BOJS-
eT, TO ya00HO Hcnonp30BaTh cOOPHBIA (abIUnoN U3 CTaHAAPTHLIX 3JIEMEHTOB — CTOEK
v iyt 40%40 cm. JonyctuMas pacnpenenéHHas Harpyska Ha QajibIINoN A0kHa ObITh
He Gonee 1200 kI'/M%, a KOHLIEHTPHPOBaHHaA Harpy3ka Ha cToiiky — He 6onee 300 kT
Ecnu Harpy3ka Gosbiie, ToO He0OX0AMMO H3rOTOBJICHUC PaMbl U3 CTAJILHBIX NpOodHIei.
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Puc. 8.1. PaamelyeHue UBIT Ha dhanbwinon (ucmoyruk: IMV)

Ha puc. 8.2 u3oOpakeHo pasMelleHHe CHCTCMBI NOCTOSHHOIO TOKa B CHENHAJIBHO
000pyn0BaHHOM 3NIEKTPOMAIIMHHOM noMelienud. Ha nepenxceM nnaHe Haxonasdres ak-
KymynstopHsle Oatapen (AB) u Oatapeiinble pa3smbikatend. AB MMelOT 3HauHTENbHYIO
Maccy ¥ pa3MerieHbl Ha pamMax M3 ABYTaBPOBOTro ctajbHOro npoduna. Kabenu smexrpu-
YECKHX COCOMHEHHMH C BBINPAMHMTENSAMH H YCTPOHCTBaMH pacrpenesieHHs NOCTOSHHOTO
TOKa pa3foxkeHs! noa Qansiinonom. Ha 3aaHeM nilaHe HaxoaATcd mIKadbl BblMpAMHTE-
Jeil U yCTPOHCTB pacnpce/IcneHHs NoCTOSHHOro Toka. Bee MexOIi0uHble cocAMHEHHS TaK-
K€ BbIBCAEHBI 101 QaybIINOL

Puc. 8.2. PaamelleHne cucTeMbl NOCTOSIHHOIO TOKa (ucmoyruk: APC)
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Pasmewtenve UBII 1 cucteM nocTosHHOIO TOKa HEMOCPEACTBEHHO HA MOy BO3MOX-
HO, HO TpebyeT npowiianky kabelei, yKiIaapIBacMbIX Ha KOHCTPYKIMAX TI0 CTeHaM H To-
Tonky. HobxomMMo OTMeTHTh, 4TO B MOMEIUEHHH pa3pellaeTcst MPOKIaablBaTh TOIbKO
KOMMYHHKALHH, HETIOCPEACTBCHHO OTHOCAUIMECS K YCTAaHOBJICHHOMY B TIOMeUeHHH 000-
PYAOBaHHIO.

TpeﬁoBava K BeHTUNAUnMn n KOHGUMUMOHUPOBAHUIO

HnurtenbHas pabora UBIT u cucTeMbl NOCTOAHHOrO TOKA IIpH MOBBILIEHHOH TemIepa-
TYpC OKPYXaloiero BO3AyXa BbI3bIBACT BBIXOA M3 CTPOs aKKyMyJsTopoB. [Ipesbiule-
Hue nopora tennoBoi 3aumtel UBIT npuBoauT K nepekiioveHnIo cucTeMbl Ha baiinac
n norepe ¢ynkunn 6ecnepeborinoro anckrpocHabxkenus. Ilpu oTkase oxmaxaeHHs
Temneparypa B nomewennu 3a 30...40 Mun Bo3pacraer no 35...40 °C. [lod>ToMy KOH-
OMUMOHEPDl JOMKHbI obecneunBaTh KpyriiocyTounyw pabory 365 nuxeii B rony. Kon-
aMuMoHepbl, obcnyxuBatomue cucteMsl MBI, sBnsiorcs Hauboxrce cnabbiv 3BeHOM B
TEXHOJIOTMYECKOH 1enodYke. ITH ycTpoicTBa MeHee HanexHbl, yeM UBII, Ho HaxonaT-
csl B €AMHOM TeXHOJOTMYeCKOH Leno4YKe W AODKHBI UMCTh JHOO pe3epBHpOBaHHUE, JIH-
60 cneunaspHOE HCMOMHCHHE. Bo3MOXHO npuMeHeHHe ABYXKOMIIpecCOpHbIX (0TKa30-
YCTOWYHMBBIX) CHCTEM KOHAMUHOHHPOBAHMSA WM ABYX CHCTCM KOHIAMUHOHHPOBaHMA,
0J1HA U3 KOTOPBIX NO/DkHA ObITh pabouel, npyras — pescpBHoOH. [To cBouM ¢yHKuHO-
HalIbHBIM BO3MOXHOCTSIM CHCTEGMA C Pe3CPBUPOBAaHHEM M IBYXKOMIIPCCCOPHAs CHCTE-
Ma PaBHOLICHHBI.

[Ipu poccuiickoM KIMMaTe CyueCTBYET KONIM3HMs, KOrJa HCOOXOIMMO OXJaXaaTh
noMelueHus 3uMoi. Ecinu HeBo3MoxHO obecrieunts TpeOyeMbic KIMMaTHYECKHC Mapa-
MeTpbl cpeacTBaMH 0011e0OMCHHOM BCHTHIIALIMM, TO MPOCKTOM CllefyeT TIpeayCcMOTpeTh
paboTy KOHIMLMOHEPOB B 3UMHHMX YCJIOBHSAX, IS 4ero Mx BHelIHue OJI0KH (KoMmpecco-
pbl) PasMeNIalOT B YepAAYHbIX TOMEIIEHHAX, MAIIMHHBIX 3a1aX BEHTH/IISUMOHHBIX CHC-
TeM, CTIeLHAIbHO TIPUCTIOCOOIEHHBIX NOMELIEHHIX H KOMIUICKTYIOT CHCTEMaMH TIoorpe-
Ba KapTepa.

B nomewenun UBIT 1 cucteM NOCTOSHHOTO TOka HCOOXOAMMO NMpPeayCMOTPETh CHC-
TEMY KOHIMUHOHHPOBaHHs, obecneunBaouyro B obueM citydae remneparypy or +18 1o
+25 °C ¥ OTHOCHTEIBHYK BHaXHOCTb He Oonee 95% Oe3 konaeHcata. Okpyxaroiasn
TeMIepaTypa M BIXHOCTb JODKHBI H3MEPAThCS Ha paccTosHUM 1,5 M OT ypoBHS nona
0pH BK/IIOYEHHOM 000pYI0BaHHH.

[IpMeHeHHC MPOMBILIIEHHBIX CHCTEM KOHIMUHOHMPOBAHHWS WM MPOMBILIICHHBIX
kumartndeckux cucteM (ITKC) Gonee nmpeanodTuTenbHO MO CPaBHEHHIO € OBITOBBIMH
cucTeMaMHu. bpITOBOE M nMpoMbIIUTeHHOE KOHIHIIHOHUPOBaHHe OTIMYAIOTCS KaK TI0 3a1a-
4aM, TaK M N0 TEXHHYECKHM CpeAcTBaM. B nosnb3y npuMeHeHUs MPOMbIIUIEHHBIX CHCTEM
roBopuT cieaymwoiuee [31]:

1. IIpoMbiLiIeHHbIE CHCTEMBI MOJIEPXKUBAIOT 3a1aHHbIE 3HAUEHHS KaK TeMIIepaTyphbl,
TaK M BJAAXHOCTH. BbITOBBIE CHCTEMBI, KaK MPaBHIO, QYHKUUSIMH TIOAACPXKAHHS 3a/1aH-
HO# BaxkHOocTH He 001aaat0T, MO0 OHY NPUMEHEHB! B JOPOTHX CHCTEMAaX KOMQOPTHOro
KJIMMaT-KoHTpoIs. B 3aMknyTOM npocTpaHcTBe paboTa OHITOBOr0 KOHIMLMOHEpA [IPHBO-
IMT K OCYUIEHHIO BO3/yXa, 4TO HeOIaronpusaTHO CKa3blBaeTCs Ha paboTe NeKTPOHHKH,
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MOCKOJbKY MOBBIIIACTCS PHUCK NEKTPOCTATHYECKHX Pa3pANOB, a TAKXKE BOIMOXKHO YXYi-
LIeHHE yCIIOBHH AN U3OMATIHH.

2. IocTosiHHas paboTa CUCTEMbl KOHAMIIMOHHPOBAHHS [IPEyCMOTpPEHA TOJNBKO Js
npoMmblLIeHHOTo 00opynoBanus. Cpeaxee BpeMs 0e30Tka3HOoH paboThl MPOMBILIIEHHBIX
cucrem 4-4,5 rona, 6brroeeix cucreM 0,5-1 rog {31].

3. [pu "u3ko# remncparype HapyxHoro Bozayxa [TKC Moryt pabotath B pexuMe
CBODOAHOIO OXJaXAEHUS — - HALPAMY10 0e3 HCNOJIb30BaHU KOMIpeccopa. TakoH pexuM
He TpebyeT cncunaibHbIX Mep no obccneyeHUo paborocnocobHOCTH CHCTEMBI MO CpaB-
HEHHIO C OBITOBBIM 000PY10BaHHEM.

4. TTo pany napamerpor [TKC npeBocxogst ObiToBbic cuctembl (KII/I, 3¢pdexTus-
HOCTb OXJIXJeHHS).

[pyMeHeHe MOIIHBIX KOHJIMLHOHEPOB-0XIaquTeiied MoxceT noTpeboBaTh IPOKIaj-
KM BO31yXOBOAOB AJI paBHOMEPHOTO OXJIAXIEHHUS BHYTpH 1oMcineHus. Lenecoobpasto
packiagKy BO3AyXOBOJ[OB OPIraHH30BaTh 101 (QajbiliNoNaMH C MOABOAOM OXJIAXIACHHOTO
BO3ayxa HenocpencTBeHHo noa cuctemubic 6noku HBIL. Tlpu ucnosib3oBaHuu koHau-
UMOHCPOB C pasMellicHHeM BHYTpeHHUX O;10KOB Ha cTeliax M 110TOJIKe clienyeT u3berarb
MX MOHTaxa HaJ cHcTCMHBIMH Onokamu MUBIL. TpyOku /g orBOAa KOHIEHCATa HE JIOMIK-
Hbl HMETb CTHIKOB,

B0o3MOXHO npuMeHeHHUC KOMOMHHPOBAHIbBIX CHUCTEM - — KOHIMIIMOHEPOB-OXIaI1Te-
Jei v cucTeM oOieobMenton BenTunauuy. Mcnoab3oBatue obimeobMenHoi BeHTHAA-
UMK JOMxHO 00CCreunBaThCs OCYIIEHHEM BO3AYXa M Cro OYHUCTKOH OT nbind, Obmen
BO3xyXa B 3aBucuMocTd oT momHoctd MBIl cocraBnser 500...2000 M’/d4 Ha OZHO yCT-
poiictBo. B TermnoBoM pacuete He0OXOQHMMO YUHTHIBATD, 9TO TetutoBbiaeneHue UBIT npn
Harpy3ke 100% cocrasnser okoiio 10% ot ero mownoctd. TouHbic HCXOAHBIC AAHHbIC
MO TCIUTOBbIACICHHIO JIJIsi NPOCKTHPOBAHHUS BEHTHIIIUMH M KOHIHUIIHOHHPOBAHHUS MPUBO-
JATCS B TCXHMYECKUX XapaKkTepucTikax obopynoBanus (CM. NPUIIOKeEHHE 2).

TpeboBaHus Kk ocBelLeHNIo

B nomcmenusx UBI1 u cucreM nocTosHHOIO TOKa A0JKHO ObITh obecnedeHo OCBelleHHUE,
JOCTaToYHOE JUIS PEMOHTHBIX W HaJlalo4HbIX padot. [IpH HajiHYWKM HECKONbKHX OCBETH-
TENbHbIX KOHTYPOB HEOOXOIMMO NMPCAYCMOTPETh BO3MOXHOCTb UX MEPEKIIOUEHHUS H pery-
JMPOBAHHsI OCBEILICHHOCTH MO30HHO. lleny ocBeieHHs He JOMKHBI MOAKIIOYAThCs K pac-
NpeaeNUTEeNbHOMY LIMTY, HCTONb3yCMOMY i NIeKTPOCHAbkeHHs APYTrux noTpebureneii.
OcBeEHHOCTD 110MEICHHS, H3MepeiiHas Ha PaCCTOSHHH OHOTO MeTpa HaJ MOJNIOM, A0JIK-
Ha cocTaBnaTh He MeHee 400 mokc. O6g3aTenbHO 1OMKHO OBITH 11PeAyCMOTPEHO aBapHii-
HOE OCBEIEHHE OT aBTOHOMHbBIX MCTOYHHKOB. [[ciecoo0pa3to BbINONIMTE aBAPHIHOE OC-
BeweHne DMIT mommbix MBIT ot cetu Gecniepeboiinoro anextpocHabkenus. ABapHiiHoe
OCBellCHHE B DTOM CIlyyac BBIMOJHICTCS Ha JaMMax HaKalWBaHHs, HE BHOCAILMX HHKAKHX
UCKaXCHHUH, 8 MOIITHOCTb JIAMIT HAa HECKOJIBKO NOps;IKOB Hike MouiHoctd ChD.

TpeboBaHusA Kk noxapHoW 6e3onacHOCTM U OXpaHe

[Momewenue UBIT nomkHo ObiTh 060PYAOBAHO MPOTHBONOKAPIIOH CUTHANU3ALKEH U OC-
HAINEHO YTJIEKUCIIOTHBIMH MM MOPOINKOBLMH OTHETYLIMTENIMU. PckoMeHayeTcs ocHa-
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wenune nomewtednst UBIT ¥ cucreM HOCTOSHHOTO TOKa Ta3oBOi CHCTEMOH aRTOMaTHue-
ckoro moxapotymenus. [Ipumerenne Ab ¢ 06CTyx1HBaeMbIMH HErCPMCTHYHBIMH aKKY-
MyJIATOpaMH He spasercsa THMUYHbIM Jid UBIT 1 cucteM nocTosHHOro ToKa B COCTaRe
CHCTEM 3JNIEKTPOCHAOKCHUS aJMHHHUCTPAaTURHBIX 3JanHii. B ciyuyae ux wcronmb3oBaHus
ciemyer oOecrieunTh PORECACHHE CIICLMATLHBIX MEPOITPUATHI MO B3PHIRO- U MOxkapode-
30MacHOCTH B COOTBETCTRMM ¢ Tpeboranusmu HIIb 105-96, PJ] 34.03.350-98 u ru. 4.4
[TY3. Kateropuu B3pBIBHOH M MOXKAapHOH OMACHOCTH MOMEILEHHUH PH ITOM yCTaHABIH-
BAIOTCH B 3aBHCHMOCTH OT HaJIM4YMs aBapuHHON U 001eoOMeHHOH ReHTHIISAUMH, Hanps-
KEHHUS eqMHUIHOTO AKKYMYJIATOPA U HEKOTOPBIX JPYTHX YCIOBUI M MOTYT OTHOCHTBCS K
kateropusm A, Bl, /I (taba. 8.1, 8.2).

IMomewenue UBIT nomxHo 6b1Th 000pYNOBAHO OXPAaHHOM cuUTHaMM3alHeld. PexomeH-
AdyeTcs MpUMeHeHHe CPEACTB OrpaHu4eH s JOCTYIa.

TpeGoBanuna k npoBeaeHnio pabor

[Topsizok npoBeneHus paboT Mo MOArOTORKE MOMeEeHHs i MOHTaXxy 000py/I0BaHHS 10NT-
’KeH OBITb COIIacOBaH B MOCIENOBATENbHOCTH, MCKIIOYAOUIEH CTpOMUTCIbHbIE paboThi
MpH ycTaHOBIeHHOM obopynoraHud. B obmeM ciydae mociienoBatenbHOCTh paboT
JOOJKHA ObITH TAaKOBa:

— oburecTpouTenbHbie paboTH;

— yCTpOHCTBO pabouero ocreeH s, yCTAHORKA aBAPHUHHBIX CRETUIIbHHKOR;

— ITPOKJIAAKa BO3yXOBO/IOR;

— yCTpOHCTRO danplnona;

— YCTaHOBKA BHYTpEHHHX OJI0KOB KOH/IUIIMOHEPOB-OXJIaaHTelNel;

— YCTaHOBKa NIEKTPHYECKHUX LIUTOB;

— packiagka kabenei;

— yCTaHOBKa BCIIOMOTATENbHOTr0 060pynoBaHus;

— yCTaHOBKa OCHOBHOTO 060pynoBanust — UBII u cuctem HOCTOAHHOTO TOKA.

8.3. NMomelweHuna ana pasmelweHua Au3enb-reHepaTopHbIX
YCTaHOBOK

[Mocne BbIGOpa mapamMeTpoB pe3epBHON AM3ENb-3JEKTPOCTAHLUH CIedyeT TOATOTOBHTH
miad pasmentenus. [Ip1 9ToM HyXHO yuuTHIBaTH crieaytoiye daxkTopsr [32]:

— HEoOXOAMMOCTh ISt o0ecITeueH us IOCTyMa v 00CTyKHBAKHUS;

— HarpysKy Ha Iol;

— BUOpauuio, repeapaeMyo 31aHHI0 M Ha MO,

— BEHTHIILMIO TOMELIeHHUS;

— pacrionoxeHue TpyOorpoBOAa 7S BHIXJOMHBIX [A30B ABHTATENs H CTO H3ONALMIO;

— ypOBeHb IIyMa;

— CrIoco0 OXNaxJeHHs ABUIATEINS;

— pa3Mep ¥ MeCTO pacrioliokKeHHs TOINTHBHOTO 0aka;

— [mapaMeTpbl ABIMHOCTH W H3JTy4eHHid.
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PesepBHyto aM3enbHY10 3ICKTPOCTAHLHMIO MOXKHO pacnoiarars B MojgBasie, Ha Mo0om
JTaXe 37aHusA, B IPUCTpOike, Ha kpblie. OOLIYHO A1 SKOHOMUHU W ynobcTBa obcnyxu-
BaHHs DIEKTPOYCTAHOBKY PAcloaraloT B MOABAILHOM MOMeieHHH. YacTo pasmemteHne
PID2C B moaBasic coBMeluaeTcs ¢ HOA3EMHBIM TapakoM, HO B OT/I€JIbHOI BBITOPOJIKE.

[Tpy HCOOXOAMMOCTH PAcMONOKEHHUS IEKTPOYCTAHOBKH CHApPY»H 3[aHHS ClIeayer
TIOMECTHTL €€ B KOHTCHHED HITH 3alUTHBIN KoXyX. KoHTeliHep M KOXyX Clly»aT He TOMb-
KO UIS 3aIUThl DJICKTPOYCTAHOBKH OT aTMOC(epHOro BO3AEHCTBHSA, HO M BBIIIOJIHAIOT
DYHKIHIO 32U Thl OT HECAHKIMOHHPOBaHHOTO nocTyna. Mcrmonvenue JIIY B konTeliHe-
pe WM KoXkyXce (CM. pasa. 4.2), kak MPaBUIIO, ABJAETCS KOMIUIEKTHBIM, HHBIMH CIOBAaMH,
B KOMIUIEKTE ITOCTABKH pellieHbl Bce HeoOX0AMMbIe 3a7auy 110 OPraHH3aliii HOPMAaJILHOM
paboTbl YCTAaHOBKH M COCTaBISIOWHE KOMIUIEKT KOMIIOHEHTHI HE TpeOyCT MOHTaxka Ha
obbekte [33].

[IpyMcHeHHC YCTAaHOBOK OTKpBITOrO HcmojiHeHus TpebycT mpoektHpoBaHus DMII
s pasmeuiendss PIIDC. D1o aBngcTCS OQHMM M3 OCHOBHBIX 3TAflOB CO3AaHHUS CHCTEMBI
rapaHTuiiHoro »iextpocHabxeHus. [lpu 3TomM nomkHBI OuITh obecredeHbl ClcAyIOWHe
YCTOBUS:

— BEHTHIIALMA MALIMHHOrO 3aj1a B paboucM M XK aymeM pexnme AT'Y;

— 3aMTa YCTAHOBKHU OT BO3AEHCTBHUS BHEIIHCH cpelbl, B TOM 4HCIIe OT aTMOCHEepHBIX
0CaJKOB, UPE3MEPHO BLICOKMX MM HU3KHUX TEMIEPATyp, MPAMbBIX COTHCUHBIX JTyded
¥ BO3MOXHOI'O MPOHHKHOBEHHs BOABI IIPH CE30HHBIX MABOAKAX HIIH JIMBHAX;

— 3a|{MTa YCTAHOBKHM OT MPOHMKHOBEHHWS BO3AYIIHBIX NMPHMCCEH M B3Becei, B TOM
YHCJIC TLLTH, AIMA, KOMOTH, BBIXJIOITHBIX TA30B, XHMHYECKHX BELICCTB H Ap.;

— orpaHHYeHHe JIOCTYMa MTOCTOPOHHUX JIMI] B MOMELIEHHe MM Ha TEPPUTOPHIO, THE
YCTAaHOBJIEH JU3CNb-TEHEPATOP;

~ nipu pasMelitedud JITY Ha OTKPLITHIX MUIOWAAKAX ClEAYeT NpenyCcMaTpUBaTh MpH
3aKka3e 00OPYNOBAaHWS 3aLIMTHLIH KOXKYX HIHM KOHTEHHCP; KOXYXH TaKXKC MOTYT
ObITh TONMC3HBI AJiI OFPAaHHUCHMS YPOBHS IIyMa MpH YCTaHOBKE arperara B IoMe-
IEHHH WIIH 32 ero IpeACIaMH.

NoaroroBka (hyHaameHTa

Bce arperatul 'Y (aBurarciib, reHcpaTop) pacnoiokeHsl H CMOHTHPOBAHbI HA JKECT-
KO McTajiM4ecKoH pamMc (CTaHHHE), ABasgwowenca ocHoBaHueM JI'Y. Ilpu MoHTaxe
YCTAHOBKM OHa JNO/DkHA OBITh )KCCTKO 3aKpeIlieHa Ha CHCUHAIbHO MOATOTOBJEHHOM
¢yHaamente. KperieHye npoM3BOAMTCS C MOMOMIBLIO AHKEPHBIX OONTOB uepe3 ycTaHo-
BOuHbie OTBepcTHs ocHoBaHua JII'Y. Haunydiium ¢yHnaMeHTOM 1is BHYTpeHHeH yc-
tanoBku [AI'Y sBiasercs xenezoberonHas niuuta. OHa obecreuuBacT xecTKYO OHopy,
IpcaOTBpalnaeT Npoccaaiye arperara v pacnpoctpaHeHde Bubpauuil. J{nuHa u wmpu-
Ha (yHaaMeHTa JOKHBI COOTBeTCTBOBaTh rabaputam 'Y, a rmy6uHa po/mkHa OwiTh
He menec 150...200 mM. TTOBCPXHOCTb 3eMJIH HIIH M0 [TOA HUM IOJKHA ObITL crieuy-
abHO MOATOTOBJEHA W 00J1aaTh Harpy304Hoi cocoOHOCTLIO, BElAEpXKHBatoweH Mac-
cy ¢yHaaMeHTa ¢ arperatoM. KoHcTpykuuu 3aaHU# ROMKHBI BBIAEP)KHBATL HAarpysKy,
COOTBETCTBYIOINYIO Macce pyHmameHTa, 060pya0BaHHs, JOMOTHUTENLHBIX MPHHALIIEK-
HOCTeH M MaKCHMaJILHOTO 3aIaca TOIUIHBA.
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[Ipu cywmiecTBOBaHHH ONACHOCTH NPOHHKHOBEHHS BO/Ibl B NOMeELIEHHE DKCILTyaTalluH
ATY (HanpuMep, npH ycTaHOBKe arperata B KOoTellbHOW) QyHaaMeHT 10KCH OBITh MpH-
MOAHAT Hax ypoBHeM nona [34].

Ina sddexruBHoro oxnaxacuus JAT'Y, a takxke cBoOOJHOTO 10CTYyNa K Cro OCHOB-
HbIM y37naM s oOcnykuBaHHsa arperata CBoOOAHOC MPOCTPAaHCTBO BOKPYT arperara
JOIDKHO ObITh He MeHee 1 M o nepumertpy u 1,5 M cBepxy. IIpu monTtaxe AI'Y B 3akpbi-
TOM MOMeLeHHH HeoOX0MMMO peaycMOTpeTh cBOOOIHYIO Tpaccy i AOCTaBKH arpera-
Ta K Mecty Oyaywie# sxkcnnyarauuu. B cnyyae orpaHMYCHHOTO MPOCTPAHCTBA BO3MOXKHO
UCTONB30BaHHe CbeMHbIX (Pa300pHbIX) ABEPHBIX GIIOKOB HIIH OKOHHBIX POEMOB.

OrpaHunyenne BubGpauumn

Jlns orpaHWuCHMs MeXaHMYecKHX BHOpauuit npu pabore /BUraTens au3elib-reHeparop
cuabxen aMoprusaropamu 1 (puc. 8.3). AMopTH3aTOPBI arperaTtoB Maloi H cpeHeH MoLl-
HOCTH PacrojiokeHbl MeXY YCTAHOBOYHBIMH OTIOPaMH ABUTATeNs U TeHepaTtopa U paMoil.
[Tpu MoHTaXEe NpOU3BOANTCS MCCTKOe coequHerte pambl 'Y u GetoHHOro dyH/IaMeHTa.
B musenb-reHepaTopax Ooibloi MOIUHOCTH ABUTATENb U FEHEPATOP KECTKO 3aKPCIICHBI
Ha OCHOBaHHMH, 2 aMOPTH3aTOPbl MOCTABIAKTCS OTAENbHO. X ycTaHOBKAa MPOW3BO/IMTCA
MeX1y CTaHHHOH 1 6eTOHHBIM QyHaaMeHTOM npu MoHTaxe [IT'Y Ha Mecto [34].

Puc. 8.3. OnemeHTbl orpaHuyenus Bubpauun Y (ucmovnuk: F.G.Wilson)

B nobom ciydae arperat goiikeH ObITh HaleKHO 3aKkpemnjeH Ha (yHIamMeHTe A
NpefoTBPALLEHHS €ro MepeMeleHHit Bo BpeMst paboThl, B CllyyasX KOPOTKHX 3aMbIKaHHi
U BHIXOZA M3 CHHXpoHHM3Ma. [l yMeHblueHHs BUOpaunii Takke npeaycMOTPeHbl THOKHE
COCAMHEHMs TOMIMBHBIX TPYOOMPOBOAOB, CHCTEMbl OTBOJAA BBIXJOMHBIX a30B (CHJIb-
doH 2), BbINyCKHOTO BO3AYXOBO/Ja PaaMaToOpa OXJIaXAeHHs 3, 3NeKTPHYSCKUX CHIIOBBIX H
KOHTPONbHBIX Kabellei, a Takxke APYTHX BHEIIHHUX BCMIOMOraTeNbHbIX yCTPOHCTB.
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OxnaxaeHwne n BeHTUNAULMUA

Bo3ayx, nocTynaromuii B kaMepy CropaHus ABUrarens, A0JKCH ObITb OUMIEHHBIM H KaK
MOxHO Oonee xonogHsM. OOBIYHO 3TO BO3AYX, HEMOCPEACTBEHHO 3a0MpaeMblil U3 roMe-
IEeHUd M M[OCTYHAKIUMi B JBHUraTellb 4cpe3 YCTAHOBJEHHBIH Ha HEM BO3AYLIHBINA
¢Gunbrp. MHOTAa NPH BHICOKOH 3aNbUICHHOCTH, 3arpsS3HEHHOCTH WM BHICOKOW Temiepa-
Type BO3AyX BOKPYT arperara sBIsICTCSA HENPUIoAHLIM IS HENOCPEeACTBCHHON MoaavH B
ABuratens. B 3THX cnydasx yCTaHABMMBACTCA AOMOJHHUTCIbHBIN BITYCKHOM BO3yXOBOL,
OH uaert, Harp¥Mep, OT BHEIIHEH CTCHBI 31aHUA K YCTAHOBJICHHOMY Ha ABUTaTClie BO3-
AyuiHomy GunbTpy. Hanuuue Bo3ayuiHoro ¢puinbTpa HeOOXOAMMO Kak MpPH HEMmoCpeacT-
BEHHOM rojiadye BO3AyXa, TaK M IOAAYe Yepe3 BIYCKHOI BO3AYXOBO/I.

B npouecce paborer JIT'Y BbIgensder Oonbiloe KOMMYECTBO TEmIa. ITO MOXCT IIPUBeC-
TH K MOBBIIEHHIO TEMIIEPaTypsl B MOMCUIEHNM SKCIUTyaTallMM arperara ¥ HEraTUBHO CKa-
3aTbCs HA ero padborocrocoOHOCTH M npon3BoauTenbHOCTH, Hanbonee TennoBblaensomy-
MM NIEMEHTAaMM ABNAIOTCA JIBMTaTellb, 3MEKTPOreHepaTop M BBITYCKHOW KoyutekTop. s
0TBOAA Teron30bITKOB noMetnenye JI'Y aomxHo OblTh 000pY10BaHO CUCTEMOM MPUTOY-
HO-BBITSDKHOH BeHTHIsAuMH. [IpoektoM pomxHa ObiTh mMpeaycMOTpeHa OpHeHTauMs Bo3-
AyIIHOTO roToka orHocurensHO JAI'Y (pHc. 8.4). Bozayx gomkeH nocTynarb B MOMeeHHe
yepe3 BIYCKHOE BO3AYILHOE OTBEPCTHE | CO CTOPOHBI 3MEKTPOreHeparopa, jajiee Mmpoxo-
AMTb BRONb NBUraTells M 3aTeM CKBO3b PagHaTop CHUCTEMbl OXJaXIEHHS BbIOpachIBaTHCH
BeHTUnatopoM J{I'Y 3a npesenbl moMeleHus Yyepes BbITYCKHOH BO3OYX0BOA 2.

A QY YT I4
N

Puc. 8.4. Opranusaums Bosayxoobmena B nometeHun OIY (ucmogruk: F.G.Wilson)

ITpH OTCYTCTBHH OTBOAA ropsA4ero Bo3ayxa Hapyxy OyAdeT MpPOMCXOAMTh €ro peLup-
Kynsaums, ¥ 3G GeKTHBHOCTb CHCTEMBI OXJIAXKAEHHUS Pe3KO CHU3UTCS. PeudpKynauuio npu-
MEHSOT TOJIBKO B CNY4asX NOCTATOYHO HU3KOH TeMIepaTypbl HapyKHOTO BO3AYXa, 4To-
Obl He JOMYCTUTH MEpeoxJaxAeHHs moMemeHus. BriyckHoe M BBITYCKHOE BO3AYILHbIE
OTBEPCTHS AOJDKHBI ObITh JOCTATOUHOrO pasMepa s obecredeHust CBOOOAHOTO BO3AYII-
HOTO IOTOKA KaK BHYTPb IIOMELIEHHs, TaK U 3a ero npclensl. Ux nnomaas gomkHa ObiTh
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Kak MUHHMYM B monTopa pa3sa Oonbiie ninomaau paauatopa JIT'Y. [Ipu 3Tom Bo3ayX, BbI-
XONSIMH U3 paguaTopa CHCTeMbl OXJaXAeHHs, BblOpachiBacTCs HapyxXy 4Yepe3 BO3AyXO-
BOJ, COCOUHAIOIMIA paguaTtop C BbIMYCKHBIM OTBEPCTHEM B HapyxHOW creHe. Jlnd
yMeHbUIEHHs JJMHbI BO3AYX0BOJA ABUraTeNb N0JUKEH PacronaraTbes Kak MOXHO Ommxe
K Hapy»xHoOH ctene. Ecnm BO3yXoBon CMIIKOM ANHMHHBIHA, TO Oonee 3PdeKTHBHBIM pe-
weHneM OyneT npuMeHeHHe BBIHOCHOTO paaraTopa. Takas cxema Tpebyer MOHTaxa 060-
pYZIOBaHHUA M €T0 Hanaaky Ha obbekte. boice npennoyTHTENEHBIM SABNIAETCA NPUMEHEHHE
komiutekTHo# JII'Y BbICOKO# cTeneHM 3aBOACKOH rOTOBHOCTH. [lns coeavHeHuUs pagua-
topa JT'Y ¢ BbINIYCKHBEIM BO31YyXOBOAOM HeoOXOaMMO MCIONb30BaTh TMOKMH nepexon-
HOH BO31YXOBOA (MaHKeTy), M3TOTaBJIMBacMbii M3 pe3uHBI MM MoJ00OHOro MarepHara.
Ero nnuna nomkua obecneynBaTh 10CTaTOYHYIO BUOPOH3OMAUMIO U OTHOCHTEJIBHYIO CBO-
Oony nepememneHus arperata [34].

Ha BnyckHOM | 1 BbinyckHOM 2 oTBepcTHsX (puc. 8.4) nomxHbl ObITh yCTAHOBJICHDI
3a1MTHbIE HEMOABHKHBIE HIIH MOBHXKHbIE XKAMKO3H. Y CTaHOBKA IOCENHUX HeoOXoau-
Ma B palOHaX ¢ XOJOAHBIM KIMMAaTOM, TaK KakK MO3BOJISICT 3aKphIBATh KAMIO3H Nocie
OCTAHOBKM [BHTaTeNs 1JI1 COXpAaHEHHWs Tellla B IIOMeIleHHH. DTO AAacT BO3MOXKHOCTh
YCKOPHTb 3allyCK QBHraTells H yMCHbLIACT BPCMA BbIX0/a Ha pabounii pexxum. [lpu pa-
6ore ITY B aBTOMaTHyeCKOM pexHMe MOABHXKHBIC K031 10/KHbI OBITh 000pynOBa-
Hbl aBTOMAaTH4YE€CKHM CepBONPHBOAOM, PACCUNTAHHBIM HA HEMEeAJICHHOE OTKpbIBaHHE B
MOMEHT 3anycka aBHrarens. [{Jia cnaxeHHoH pabOTBl CHCTCMbI BEeHTHAALMH, 0O60orpesa
MOMCII€HHSA, YIIPABICHHUS KAJIO3H CIICAYeT NMPUMEHATh €IUHYI0 CHCTEMY aBTOMATHKH
noMeienus IV,

Cuctema aBTOMaTUKN nomeluenna Ory

Ha puc. 8.5 npeacraBiieHa cxeMa aBrOMaTHKH CHCTEM BEHTHIISILMHM M oborpeBa nomenie-
uust JITY. JlaHHas cxema npHMMeHMMa Kak /Ul CleUMaibHO NpHUCIocobeHHbIX noMelie-
HHH B 34aHUAX, TaK U 11 KoHTeiHepoB Y.

CucteMa BbITIONHAET CICAYIOUME QYHKLAN:

— B XOJIOAHOe BpeMs roja MOAJCP’KUBAeT TeMIICpaTypy B NOMEIIEHUH Ha ypOBHe,
obecnieunBaromeM yBepeHHblit nyck Y, u He jomyckaer H3NHUIHEro pacxona
IHEPruM Ha oborpes;

~ B Terioc BpeMs obecrieunBaeT BEHTUIALUIO NOMENIEHHS;

— He JoMmycKaeT BbiMageHus pochl Ha 000pPyNOBaHMH MPH BCHTHIISAUMU B XONOAHBIN
nepuos roaa;

~ npu pabote 'Y obecneunBacT 4acTHUHYIO PEUHMPKYJISALMIO BO3LYXa, MOAAEPKH-
Basl TeMnepartypHslii pexxum 'Y B nonyctuMoM aHanasone;

~ YIpaBJsicT NOABMXHBIMH XKAIIO3H NMPH l1ycke H ocraHoBke 'Y

— NpH noxape Hapanay ¢ ocraHoBkoil [{I'Y 3akpblBaeT *KaM03H M OCTaHaBIIMBAET BEH-
THJSILMIO C UeNIbI0 HEAoINylieHHs BpIOpoca OrHeracsiero cocraBa (MOpoIUKa) M3
nOMeLIeHHUs.

HeticTBue aBTOMaTHKH obecneuyuBaercs pabOTON NpoOrpaMMHpyeMOro KOHTpoJulepa,

pa3MeLacMoro B [IHTe aBTOMATHKH, HaxoasduieMcs B nomemeHud Y. Koarponnep us-
MepseT TeMreparypy Bozayxa U B noMmemednd JAI'Y. OH ynpasnser HCHONHATENbHBIMU
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CCPBONPHBOJAMH BXOAHOTO M PEIUPKYIALKMOHHOIO KJIANAHOB, BEHTHJIATOPOM M [1010T-
pesatesieM Bosayxa. [lpu nycke II'Y KOHTponupyeTcs TONBKO TeMilepaTypa BHYTPH I10-
MCIIICHMSA, M 3a CHET PELUPKYIALMU OCYIIECTBIAETCA €€ peryiupoBaHue.

KoHTpomnnep uMeeT BO3MOXKHOCTL CBSI3aThCA [0 JIOKATLHOH CETH WJIM BbIJICTIEHHOM
nuiinu ¢ cepeepom ACTY.
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Puc. 8.5. Cxema aBTOMaTUKN BEHTUNALMM noMeulenua OrY
(ucmoyHux: xollpoa)

Nudopmaius 0 MoNokKeHUAX Kalo3M, TeMlepaType BO3ayXa, paboTe BEHTHIATO-
poB nepenaercs B ACJlY ansi KOHTPOJIA CO CTOPOHBI ONEPATHBHOrO nepcoHana. Bos-
MOXKHO JUCTAHIEMOHHOE yIpaBieHHC U ONMpOOBIBAHUC CUCTEM BEHTHIIALMH H oborpesa.
KoHTposnep nocTymaer Ha MeCTO YCTAaHOBKH [OJIHOCTbEO 3alpOrpaMMHPOBAHHBIM H
roToBbIM K padore. Ilpu HEOOXOIUMOCTH ero anropuT™ paboThl MOXKET OBITH W3MEHEH
¢ APM pucnetuepa.

Boixnonuas cucrema

BrixjionHas cucrema [peHa3HaveHa A7 OTBOAA OTpabOTaBIIMX ra3oB M MX pacceHBa-
HHUst 0€3 npeBbIIeHHs YPOBHS NpenenbHo gonycTUMbIX koHueHTpaudi (IJIK) BpenHbix
BCILIECTB Ha MpHiieramlesl TeppuTopuH. BhIXNonmHas cHcTeMa TakXke yMEHBILAeT ypo-
BEHb aKyCTHYECKOro yma paboTarowero Asurartens. s 3Toro yCTaHOBKA KOMIJIEKTY-
CTCS PA3NUYHBIMH FIYIIHTEISAMH B 3aBUCHMOCTH OT TpeOOBaHUIN CaHMTapHBIX HOPM, TH-
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na u mowHoctH ALY, Iitymurens pazMernaercs kak BHyTpH nomewenus AI'Y, tak u 3a
ero npeaenamu. 'Y ¢ 3a1IIMTHBIM KOKYXOM OCHAWI€Hbl BCTPOEHHOM BBIXJIONHON cHUCTe-
MOl ¥ ranyumTenem. 'Y koHTeiiHepHOro MCHOIHEHUS KOMIUICKTYIOTCS IMYUIUTCIHSAMHU
Tak e, kKak u JAI'Y, ycTaHaBnuBacMble B [IOMEIIEHHAX (OHNLHOHAIBHO, 110 PE3yJbTaTam
NpoeKTHBIX penieHuit). [ymurens kouteiinepubix AI'Y, kak npaBuno, pacrnonaratoT Ha
ux kpsitic. JAI'Y OTKpBITOro MCIIONHEHHS OOBIYHO IOCTABIAIOT ¢ [IPOMBIIUIEHHBIM Y-
IIMTEsIEM, BBITYCKHBIM NaTpyOKoM H cHilbporoM. JII'Y OTKpBITOIO UCTIOJIICHUS, CCTECT-
BEHHO, HE pacllonaraipT Ha OTKPBITOM BO3JYyX€E, a pa3MeIIaloT B nomeieHuu. Kperienue
BBIXJIOITHOM CHCTEMBI POU3BOAUTCA K [IOTONKY [TOMEUICHHUS! C IPUMEHCHHEM AOIOJINH-
TENbHOI'0 MOHTAXKHOIO KOMIUIEKTA, BKJII0YaeMoro B nocraeky AI'Y (puc. 8.6). JlonoaHu-
TENbHBII MOHTAXXHbIH KOMIINEKT COCTOMT U3 100aBOYHOI'0 KOJeHa TpyOoIpoBoa, Kpelisi-
ICrocs ¢ JBYX CTOPOH K I'MYILIHTENO |, ONOPHBIX KPOHIUTCHHOB 4 U r'HOKUX CHIIBGOHOB
(xomricHCaTOpoB BUOpALMM), CCIIM TOCIICAHUE HE BOUUIM B CTAHIAPTHBIA KOMILIEKT Mo-
cTaBKH. Il OTBOJA BBIXJOHBIX [a30B 3a Npeeiibl [IOMENEHUA IPUMEHSIOT YCTaHOBOY-
HbIIl KOMITIEKT MYIIUTENS, BKIIOYAKOIIMIA B ce0s CTEHHOH TEPMOKOMIIEHCATOp 2, KOJIEHO
Tpy6OIpoBO/IA U 3AILUTHBIA BHEWIHUH KO3bIpeK 3.

Puc. 8.6. BuixnionHasa cucrema
(ucmoyHuk: F.G.Wilson)

[Ipu HeoOXOOMMOCTH ciie OOnbilee CHUXKEHHE YPOBHS TiyMa JOCTHraeTcs MNpH HC-
HONb30BAHUH COYCTAHUS AOMNOJHUTENbHBIX TNyIIMTENeH M ClerHalIbHOM HIyMOITIOTIo-
niaoineH oTaAenku noMenicuus [34].
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OpraHusauus akcnnyataymum CUCTeMbl
3NeKTpOoCHabXeHus

9.1. HopmaTuBHble OCHOBbI 3KCNNyaTaLum

Hacrosiiias riaBa onuchiBaeT NOPAJOK YHpPABJIEHHs ONEpaTHBHBIM M TEXHHYCCKUM 00-
CIIy>KMBaHHEM 3JIEKTPOYCTaHOBOK CUCTEM 3JIeKTPOCHAOKEeHHs 31aHUH.

JKCIUyaTanus Bcel CHCTEMBI AEKTPOCcHa0XCHHUs, BKIIoUas OecrniepeboiiHoe U rapas-
THPOBAHHOE 3MeKTpocHaOXeHHe, pernamMeHTHpyeTcs IlpaBHilaMu JKCIIyaTaplM 3JeK-
TpoycTaHoBOK notpeburenei (I133I1), npeaHasHaueHHBIMH O0GECNEUNTb HALEHKHYIO,
6e30MacHy0 U panMOHAIBHYIO 3KCIUTyaTalfMI0 JJIEKTPOYCTAHOBOK M COJEpKaHHE HX B
ucnpasdoM coctosiuu. [19311 ApnstoTcs MOKyMeHTOM MHpAMOTO AEHCTBHUSA, T.e. 00s3a-
TeJIbHBI )11 BCEX MoTpeOuTeNnci He3aBUCHMMO OT MX BEIOMCTBEHHOH IPUHAMIEKHOCTH U
(GOpM COBCTBEHHOCTH. DKCTITyaTalMsi MOXKET HPOU3BOIUTLCS 10 BEJOMCTBEHHBIM [IpaBH-
JlaM WJIM MECTHBIM MHCTPYKIIMAM [pH YCIOBHH, YTO OHH HE OCNAOIAIOT U HE [IPOTHBOpE-
yat TpeboBanuam 19311,

Ha npeanpuarusx, kak NpaBuiio, J0/KHA ObITh CO3JaHa JHEpreTHUecKas clyxoa.
Jluist opraiu3aniy IKCIIyaTaui pyKOBOIUTENb NPEANPHATHS JI0JIKEH Ha3HAYUTh OTBET-
CTBEHHOIO 3a JJICKTPOXO3SMCTBO, a TaKXKe JMuo, ero 3amenswouiee. I[lpy HanmMunu Ha
OpEenpUATHH JOKHOCTH TJIaBHOrO YHEPreTHKa 00A3aHHOCTH OTBETCTBEHHOI'O 3a JJIEK-
TPOXO3SIHCTBO, KaK [1paBUIIO, BO3JIAraroTCs Ha HETo.

JIs KpyNHBIX OpraHM3anMi Haluuue COOCTBEHHOH JHEprociyKObl €CTECTBEHHO M
CYILUECTBYET Ha HpakTHKe. J[1sd HeOONbILMX OpraHu3aniii ecTh Jpyrofl crnocod kciya-
TallMX — CHJIaMH CIIEIMATTM3UPOBAHHBIX CTOPOHHHUX OpraHU3anui Ha JOrOBOPHON OCHO-
Bc. To jxe OTHOCHUTCA M K Cllydaro, KOrjla opraHusauus apeHayer cBoi oduc. Tlpu arom
ycinyry no obecrneyeHHI0 MHXXEHEpHOH HMHQPAaCTPyKTyphl NPEAOCTaBIAIOTCA B paMKax
/IOroBOPA apeHHI.

Ecnn 3nanne 060pyn0BaHO LIEHTPANM30BAHOH CHCTEMON OecrnepebOHHOro 3MeKTpo-
cHabXeHMs, BONPOCH! JKCIUTyaTalii OTXOAAT Ha BTOPOM Il1aH M NEpCKIaAbIBAIOTC Ha
I5ICYM 3HEprociayObl BIaAesbla 34aHUs MM ynpaBlslolei koMmnanuu. B ciaydae, ko-
ra LHECHTPAIW30BaHHAsA CUCTEMA OTCYTCTBYCT MIIM HC 00OECHEUMBAET NOTPCOHOCTEH BCex
norpeburtenei, Heo6XoaAUMO €O34aThb M OpPraHM30BATh JKCIIyaTaMi0 CBOEH CHCTEMBI
becriepeboiiHoro aekTpocHabxeHua. ITo MoXKeT OBITh KaK paclipesielieHHas CHCTeMa,
TaK W BapHaHT LEHTPAIM30BAHHOH cHcTcMbl B MaciiTabax o¢uca, koraa MBI, obbuHo
cpeaHeil MowHocTH — 0 40 kBA, BKIIO9acTCs, Kak roBOpST, «B pacceyKy», T.e. MOA-
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KITIOYAETCsl Ha paclpeae’uTe/bHBIH IHT, OT KOTOPOro NuTalTcd pabouyne MecTa U HMH-
¢dokoMyHHUKaIMOHHOE 060pynoBaHue [35].

OKcnnyaTanuio 3JeKTPOyCTAHOBOK NOTPeOUTCICH N0SDKEH OCYNIECTBIATD [10IrOTOB-
JIEHHBIH IEKTPOTEXHUUCCKUHN Iepconan. B COOTBETCTBUU ¢ MPUHATON Ha NpeNIIpUATHH
OpraHu3auyeil IHeprociyObl AEKTPOTEXHUUECKUI epCoHANl MOXKET HCIOCPEACTBEHHO
BXOJHUTb B COCTAB IHEProciayxObl UM COCTOATH B IUTATC IPOU3BOACTBEHHBIX [0Jpa3e-
JIeHUH NpearpHUATHS.

B cootBercTBUH ¢ TpeboBanusamu [1D11 Ha kaxxnoM 06BeKTE J0mKkHA OBITH OpraHu-
30BAaHA YeTKas CHCTEMa OMEepaTHBHOIO M TEXHHYECKOTO YIIPABIEHHs JJIeKTPOyCTaHOBKA-
MH, KOTOpas JOJKHA OHpeaessTh:

— onepaTHBHOE 00CITYKUBAHHE CKTPOYCTAHOBOK;

— KOOPIWHALHMIO JeHCTBUH JIMEKTPOTCXHUYECKOI'O 1IEPCOHAIA IIPH BCEX BHIAX MPOBO-

JUMBIX paboT, B TOM YHCIIE C [I€PCOHAIOM JHEPIrOCHCTEM;

— OpraHM3aLMIo COrNacOBAaHHOH, HanExHOH U OezonacHOH pabOTHI BCeX COCTABHBIX
9acTeH CHCTEMBI MEeKTPOCHA0KEHHH.

Jns BeinoNHeHHs QyHKUMH YIpaBlieHHs CHCTCMO# 3MEKTpOocHabXeHHA Ha 0OBbekTe
JOJDKHA ObITh CO3/1aHA OPraHU3AIMOHHAs CTPYKTYpa, HA KOTOPYHO BO3JIaraercs peanusa-
1{Ms BBILIEYKA3aHHBIX 3aJay. JTa CTPYKTYpa MOXET ObIThb KaK CaMOCTOATENIbHOH, TaKk U
y44cTKOM (OTIENIOM) B APYroM [oapa3fielieHHH, B 3aBUCUMOCTH OT Pa3sMCpOB, MOILHOCTH
Y pa3BeTBIEHHOCTH CHUCTEMBI AJIeKTpOocHa0KeHUs. BaXKHbIM SBJIAETCS H COCTAB HCTOYHH-
KOB nutaHus — tpa"edopmaropsl, MBI, ATY.

Okcrnyaranus AT'Y no tpebosanusm ri. 3.3 [IOD11 npenycmaTpuBaer HaJIM4YHE crie-
UHMaIbHO aTTecTOBaHHOro nepconana. s obcnyxusanus JII'Y nomkeH ObITh BbLAENCH
nepcoHas, NoAroToBIeHHbINH B cooTBeTCTBHHU ¢ [1D3I1 u uMerominii cOOTBETCTBYIOLIYIO
KBATH()UKAMOHHYIO Tpymiy 1o 31ekrpobe3onacHocTH. O6CIyKUBalOWMH NepCoHan B
CBOMX ACHCTBHUAX JOJDKEH PYKOBOJICTBOBATbCA TPeOOBaHHAMH MHCTPYKIHH 10 0OCITYXH-
BaHMIO W aKkcIutyatanuu JII'Y ¥ HOpMAaTHBHEIMH JJOKYMEHTaMH.

B cooTBeTcTBHH ¢ MexOTpaclcBhMHU IIPaBUIAMH 110 OXpaHe Tpyna (lpaBuia 6e30-
MacHOCTH) MpH JKCIuTyaTanuu anekTpoycraHoBok [1IOT P M-016-2001 (PJ 153-34.
0-03.150-00) »meKTpOTEeXHUYECKHH IepCoHall aTTecTyercs Ha S5 KBalnH(HUKALHOHHBIX
rpyln no rexHuke OezonacHocTH (Tabn. 9.1). Arrectanus Ha Kakyo-1u00 rpyniy 3aBu-
CHT OT 00pa30BaHMs, KBATH(PHUKALUH U CTaxa pabOThl B AMCKTPOYCTAHOBKAX.

Henp3st nomy4uTs rpynmy 110 3exTpobe30nacHOCTH «4epe3 CTyleHbKY» WIH 110¢TIe ATH-
TEeNBbHOTO MepepsiBa paboOTHL B AMEKTPOycTaHOBKAX. IIpUcBOEHHE IPYII OCYIIECTBIACTCS 110
pe3ynbTaTaM NpOBEPKH 3HAHHIH, CHEIMANTLHO HA3HAYAEMOH KBATH(HKAMOHHON KOMHCCHEH.

[o kmaccudukaimu [13311 anekTporeXHHHECKHEH ITepCOHA NOApa3AeNeTcss Ha FPYIIb:

— QIMHHHUCTPATHBHO-TEXHUUYECKHIA, OpIraHU3YIOWMH OIEpATHBHEIE [1E€PEKIIYeHHs,
pPEMOHTHBIE, MOHTaXHbIE M Hajlal04Hbie pabOTbI B 3IEKTPOYCTAHOBKAX M I[IPHHU-
Maloivi B 3THX paboTax HenocpencTBEHHOe ydacTHe; 3TOT IEpCOHANl UMeeT lIpaBa
OllepaTHBHOI'0, PEMOHTHOIO HJIH OllepaTHBHO-PEMOHTHOI'O [1epCcoHANa;

— ONepaTHBHBIN, OCYIECTBIAIOIINI ONepaTHBHOE yINpPAaBICHHE JJIEKTPOXO3AHCTBOM
[peanpHATHA, a TAKKe ONEPaTHBHOE 00CIy:KHBaHHE 3JIEKTPOYCTAHOBOK (OCMOTP,
TeXHHYeCKOe 00CITy:KMBAaHHE, 1IpOBEJCHHE ONEepPaTHBHBIX IEePEKIIOYeHHH, I10aro-
TOBKY pabodero mecra, JOIYCK K paboTaM M HaA30p 3a pabOTAKIUMH);
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Ta6nuua 9.1. Mpynnkl no anekTpobe3onacHOCTM nepcoHana, 0bcnyxmaalowero 3NekTpoyCcTaHoBKA

I'pynna XapakTepHcTHKA nepcoHala
Jnua, He UMeIOLIHE CIIeHANBHON MIEKTPOTEXHHUECKOH MOATOTOBKH, HO HMCIOLIHE HJICMCH-
TapHOC IpelcTaBIeHHe 06 OlIIACHOCTH AIEKTPHUYECKOro TOKA M Mepax 6e30MacHOCTH MPH pa-
I 60Tc Ha 06CTY)KHBACMOM yuacTKe, 2JeKTpoobopyA0BanHH, ycTaHoBke. JInua ¢ rpymnioi [
JOJDKHBI OBITH 3HAKOMBI ¢ MPAaBUJIAMH OKa3aHHUS NMEPOBOH MOMOUIH MOCTPANABILHM OT JJ1€K-
TPHYECKOr 0 TOKA
Jlns anig ¢ rpynnoi 1 o6s3arenbhsl:
1. DneMeHTapHOE TEXHMYECKOE 3HAKOMCTBO C MICKTPOYCTAHOBKAMH
2.OT1ueTaMBOE NpeACTABIEHHE 00 OMAaCHOCTH MEKTPHUECKOr0 TOKa H MPHOIHKCHHUS K
11 TOKOBEIYIHM YacTsM
3.3HaHHC OCHOBHBIX MCP NMPCIOCTOPOXKHOCTH MPH paboTC B DJICKTPOYCTAHOBKAX
4.TIpaxTHuYecKHe HABBIKH OKa3aHHUs MCPBOH MOMOIUM MOCTPAAABILUM OT WIEKTPHYSCKOIO
TOKa

Jss nup ¢ rpynnoit 111 o6s3arenshb:
1. DnemenTapHble Mo3HaHUS B 06UIEH 3;1ICKTPOTCXHHKE
2.3HaHHe 3/1eKTPOYCTAHOBKH H MOPSIKA €€ TEXHHYECKOro 06CTyKHBaHNUA
3.3nanue o6wHX MPaBUIT TEXHUKH 6e3011aCHOCTH, B TOM HHCJIE MPaBHJ AONycKa K pa6o-
I TC, U CMeUHaTbHBIX TPEOOBaHUIA, KacalolUXCs BBINIOIHAEMOH paboThl

4. Ymenue obecneunts 6e3onacHoe BeeHHe paboThl M BECTH HAA30p 3a paboTalolMH B

3JIEKTPOYCTAHOBKAX

5.3Hanuc npaBu 0cBOGOXACHHUSA MOCTPANaBIICTO OT ASHCTBHS IIEKTPHYECKOTO TOKA,
OKa3anHg 11epBOH MEAHUHMHCKOH MOMOIIM H YMEHHE MPAKTHUCCKH OKa3biBaThb ¢¢ MO-
CTpanaBlieMy

Jns muig ¢ rpynno#t IV oba3aTenbHel:

1. 3nanue 3NEeKTPOTEXHUKH B 00BeMe CrelHalH3HPOBaHHOTO NpodecCHOHANBHO-TCXHH-
YECKOI'0 YUHIIHILA

2.Hoanoe npeacTaBieHne 06 onacHOCTH MpH paboTax B AMEKTPOYCTAHOBKAX

3.3HaHHe MpaBHJ TeXHUKH 6e30Mac HOCTH, NPaBHI TEXHHUECKOI YKCIITyaTalluH JIEKTPO-
060pynOBaHNs, YCTPOICTBA 31EKTPOYCTAHOBOK H MOXAPHO#H 6€3011aCHOCTH B 06beMe
3aHUMaeMoH 1OKHOCTH

v 4.3Hanne cxeM 3/1eKTPOYyCcTalioBOK H 060pyaoBalns 06cayKHBaeMOro yyacTka, 3HaHHe
TeXHHYECKHX MepONpHATHIi, obecireunBarommx 6e3o11acHOCTb pabot

5. YMenre MpoBOUTE HHCTPYKTAX, OPTaHH30BbIBATE Ge3onacnoe nposeienne pabor,
OCYIIECTBIAT HAA30D 3a WIeHAMH OpHras!

6. 3nanye 1paBuiT 0cBOGOKICHHUS 110CTPAJABLIEIO OT AEHCTBHS SJIEKTPHHECKOIO TOKA,
OKazauus MepBoi MCIHUMHCKOH NOMOIIM H YMCHHE NPAKTHYCCKH OKA3LIBATH €€ I10-
CTpajiaBLIEMY

7. ¥Ymenre obyuarth nepcoHa paBHiiaM TeXHHKH 6e3011acHOCTH, 1paKTHUECKHUM NpHe-
MaM OKa3aHHs NepBoi MEAHIIMHCKON MOMOLIH

Jns aunn ¢ rpynno#t V obs3atensHbl:

1. 3nanHe cXeM IEKTPOYCTAHOBOK, KOMIIOHOBKH 000PY/10BAHHS TCXHOMOTHYCCKHX MPO-
LIECCOB NPOU3BO/CTBA

2.3nanue MpaBH/ TEXHHKH 6€30MacHOCTH, MPABUII MOAb30BAHHS U HCITBITAIIHI CPEICTB
3aLLIUTH], YSTKOE MPE/ICTABJIEHHE O TOM, YeM BBI3BaHO TO HIIH HHOC TpcOOBaHHE

3.3nanHe MpaBUJ TEXHUYECKOH IKCIUTyaTalMy, NPaBHil yCTPOHCTBA IEKTPOYCTAOBOK H

\% noxapHoi 6e3onacHOCTH B 06beMe 3aHUMaeMOH JTODKHOCTH

4. YMenue opranu3oBath 6e30MacHOe NpOoBeAeHHE PabOoT U OCYIECTBIATE {ieNoCPencT-
BEHHOE PYKOBOJCTBO paboTraMH B 2JIeKTPOYCTaAHOBKAX JIIOOOI0 HAlIPSHKEHHS

5. YmMenue yetko 0603Ha4aTh M H31arate TpebGoBanusa 0 Mepax 6e30racHOCTH IIPH 1IpOBe-
JEeHHUH HHCTPYKTaXa paGOTHHKOB

6. YMenne 06yyars NepcoHan NpaBHiIaM TEXHUKH 6e30MacHOCTH, MPaKTHYECKHM IIpHe-
MaM OKa3aHHs NepBOH METULMHCKOH MOMOLLH
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— PEMOHTHBIH, BBLIOJIHAOWWHA BCC BUIbL paboT 10 PEMOHTY, PEKOHCTPYKLIMH H MOH-
TaXKy EKTpooOOpyJOBaHMS; K 3TOH KaTeropuu OTHOCHTCS Takxke repcoHan cre-
MATTM3UPOBAHHBIX CIyX0 (HarpuMep, UclbITaTeNbHbIX 1abopaTopuH, Ciyxb aBToO-
MaTUKH M KOHTPOJIbHO-U3MEPHUTENBHHIX [PpMOOPOB), B 0053aHHOCTH KOTOPOTO BXO-
JWT TIPOBCIEHUE UCTIBITaHMH, H3MEpEHHil, HalaKa U peryJupoBKa J1eKTpoalapa-
TYpPbI Y T.IL;

— OIIepaTUBHO-PEMOHTHBII — PEMOHTHBIH MEpCOHaN MpeAlpUATHH, CHCIMATIBLHO
00yueHHbIH M MOArOTOBIEHHBIH AT BBUIOIHEHWs! OTIEpaTHBHBIX paboT Ha 3aKpell-
JIEHHBIX 33 HUM 3JIEKTPOYCTAHOBKAX.

CrenuanbHbIX PCKOMEHIA M M0 KBATM(PUKALIMOHHBIM TPeOOBaHUAM K 3JIEKTpOTEX-
uudeckoMmy nepcoHany CBD u CI'D B HOpMaTHBHON HOKyMEHTAalMM B SIBHOM BHIE HE
npuBoantcs. M3 onsita paboTsl crnenyet, yto obcnyxuBaHue cucteM OecrnepeboiiHoro u
rapaHTHPOBAHHOI'O 3MEKTPOCHA0XKEHHUs JOKHO BO3JIAraThCsl HA CIEHAIBHO MOAr0TOB-
JIeHHBIH NepcoHal, UMEIoUIUH BBICICE UM CpelHee CrerMalbHOe TEXHUYECKOoe 00paso-
BAHHE 10 IEKTPOTCXHUUYECKON MIIM AICKTPOIHEPreTHUECKOH CNEeHANTbHOCTH M HABBIKU
pab6oTsl (npoureauIvii o6ydyeHue) ¢ UCTOYHHKaMK GecrniepeOoiHOro NUTaHus, CUCTEMaMH
MIOCTOSIHHOTO TOKA W I3CTIb-TeHePaTOPHBIMH yCTAHOBKAMH.

9.2. OpraHm3auunoHHasi CTPYKTypa n pyHKLMK
3KCNAyaTUPYIOLMX NoApPa3[aeneHnmn

OnTUManbHbIM ¢ TOUKH 3PEHUs YIIPABIEHHMS NMEPCOHANIOM M OCYLICCTBICHUS YHKIMOHH-
poBaHUs 3eKTPooOOPYyOBAHMS ABIACTCA CO3JaHME €IUHOHM IHEProcCIyKObl, OCYILIECTB-
nAowed IKcniIyaTanuio cucTeM obuuero, decriepeOoHHOr0 U rapaHTHPOBAHHOIO JJICK-
TpocHaOXeHus. Pa3zneneHne OTBETCTBEHHOCTH MexIy 3HEprociyk6oi v noxpasgere-
HUAMH MHGpOpPMATH3aLMK U CBI3M CledyeT yCTAaHOBWUTb B COOTBETCTBUM C OalaHCOBOH
NpYHAATIEKHOCTBIO «po3eTounbiX» MBIT manoi mowHoctH. ITockonbky manHbie MBII
CO3aHBl ISl HETNOCPCACTBEHHOrO pe3epBUPOBAHUS 3NEKTPOCHAOXKeHUs MHPOpPMaIHOH-
HOTO M TEJICKOMMYHHMKALIMOHHOT0 000pyA0BaHus ¥ He TPeOyIOT BbLACIEHHOH eKTpHIe-
CKOH ceTH, TO MX DKCIUTyaTanus W oOCIyKUBAHUC AOJIKHBI ObIT OTHECEHBl K BEIECHUIO
noapasaencHuii vHpopmaru3audu U cBs3u. LleHTpann3zoBaHHble cucTeMbl Gecliepeboit-
HOTO 3JIEKTPOCHAOXKCHHA M CHCTEMbl MAPAHTUPOBAHHOIO 3JIEKTPOCHAOKCHMA SBIAIOTCA
HOJIHOLEHHBIMH 3JIEKTPOYCTAHOBKAMH M JOJIHBI 3KCIUIYATHPOBATLCS B COOTBETCTBUM C
[12311. Tem He McHee HA NPAKTHKE YACTO BCTPCUAIOTCA IKCIIIyaTal{MOHHBIE CTPYKTYpEI,
OCYILECTBIAIOIME pa3nenbHyio 3kcinyartaupuio CBD noapaszaeneHusamu uHpopmarusa-
umu U cs3u, a CT'O u COD — asneprocnyxboil. Takoe pazaeneHue HE UMCET HOPMATHB-
HOro OOOCHOBaHWS W SABIAETCS CNEJCTBUEM CTUXMIMHOIO pa3BUTUS HHOPACTPYKTYpBbl
OpeAnpUsITUS M JIMIHBIX aMOULuMil pykoBoauTened noapasaeneHuil. Kak cneacrsue, cos-
JAI0TCA NPeANoChUIKKA IJIs Clly4aeB 3JICKTPOTPaBMAaTHU3Ma, aBapuil U CHUXKEHUS HaJex-
HO# 1 3¢ eKTUBHOH paboThl CUCTEMBI JIEKTPOCHAOKEHHUA,

B kadectBe BapHaHTa paboTbl JHEProcy>Obl KpynHoH OpraHu3aiiid MOXHO [1peyIo-
HUTb CIEIYIOIIYIO (OpPMyY ONCPATHBHOTO M TEXHUUYECKOro 00CTYKMBAHHA CHCTEMBI JJ1EK-
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TPOCHAOXEHHs: ONIEPATHBHBLIM MEPCOHANIOM € KpYIIOCYTOUHbIM A€XKYpCTBOM Ha 3aKpell-
JIEHHOM O0BEKTE M ONEPATHBHO-PEMOHTHbBIM [1€PCOHATIOM, AONYIEHHBIM K OIICPAaTHBHBIM
nepexntovenusam. Ha puc. 9.1 usobpaxkeHa npumepHas CTPYKTYpa 3HeprociyxOsl 3ma-

HMs1, CHCTEMA 3NeKTpocHabxenus kotoporo Bnouaet B cedsa Cb32, CI'D u COD.

PykoBoanTens
opraHvsaLum

3aMBCTUTBNL PYKOBOANTBIS
no NPon3BOACTBY UNK
XO3AWCTBBHHOM cnyx68
(rnaBsHBIN MHXBHBP)

I
FNaBHbIi SHEPrBTHK AOMUHNCTPATUBHO-TBXHUYBCKMIA
(HavYaneHUK 3HBProcy*6sl) nepcoHan
— OTBETCTBBHHbIN 33
31BKTPOXO3SNCTBO
Moapaspenenus MoapasneneHue peMoHTa
OfIBPATMBHOIO YNpaBnBHUsA obopyaosaHus u cpeacTB POSC
3NBKTPOXO3SNCTEOM MOHUTOPUHIA (HaYaneLHUK, 3aMBCTUTBIL)
(Ha4aneHWK, 3aMBCTUTBNb) (HaYaneLHUK, 3aMBCTUTBIL)
I i
™ ~ ~
/ \ OnBpaTMBHO-PBMOHTHLIA U OnBpaTMBHO-PBMOHTHbIA
/ PEMOHTHLIN NIBpCOHan nepcoHarn
NexypHas |
CMBHa
OexypHas
CMBHa 2
HexypHaa
cMmBHa 3
HexypHasn
cMBHa 4
OnepaTtusHbIN NBpCOHAn

Puc. 9.1. CtpykTypa sHeprocnyxobi

HenocpeactBeHHOe yIpaBlieHHE 3JIEKTPOYCTAaHOBKOW OCYIIECTBISACT I0apa3iene-
HHE OIIEpPAaTHBHOI'O YIIPABIEHUS IEKTPOXO3IANUCTBOM, COCTOALLEE U3 JEXKYPHBIX CMEH.
JexypHas cMeHa OlepaTHBHOIO [1epCoHaNla COCTOMT, KaK NpPaBUIIO, U3 JBYX UEJIOBEK,
OJUH M3 KOTOpLIX ABJAETCS CTapiiuM cMcHbl. Kak uckioucHue, B cllydae [1poU3BO/CT-
BEHHOH Heo0X0AMMOCTH BO3MOXHO B cooTBeTcTBUM ¢ [1OT enuHonnyHOE 00CTyXHBa-
Hue B cMeHe. [IpuueM CMCHHBIC MHXEHEPBl H SJICKTPOMOHTEPHL JOKHBL HUMETh HE HU-
ke 3-i KBanM(UKAIMOHHON IpYIIbI 110 DJIEKTPOOE30NaCHOCTH U OBbITh JOMyLIEHHBIMHU
K CAMOCTOSITEIbHOMY OllepaTHBHOMY 0OCIYXHBAHHUIO 3JIEKTPOYCTaHOBOK.
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CMeHHBIH OIepaTHBHBIH IepcoHAll, HAXOAACh Ha AEXYpPCTBE, PYKOBOJCTBYETCSA B
cBoeil pabote pedcTBYIOIIMM 3akoHozatcenbeTBoM, [ID311, ITOT, HIIB, uHcTpykuuamu,
JUPEKTHBHBIMH MAaTepHaIaMH, IIpaBUIIaMH BHYTPEHHErO pacropsika M paclopshKeHUsIMHU
PYKOBOICTBA HPUMEHHTENBHO K 3aHMMaeMoil JOJDKHOCTH. B obwem ciyyae cMeHHBIH
ONepaTHBHBII I1epCOHaI 00s13aH:

1. Bectv HajexHbll ¥ 9KOHOMHYHBIH peXUM paboThbl ANeKTpoOOOpyA0BaHHS CHCTe-
MBI 3JIEKTPOCHAOKEHHS.

2. IlpoBoauTh BCE BMALI ONEPATHBHBLIX IEPCKIIOYEHHi, BHIBOAUTL 000pYyIOBaHHE B
PEMOHT, [0r0TABIMBATL Pab0UHe MECTA U IPOU3BOAUTH JOIMYCK PEMOHTHOIO epcoHaa
K pabotaM. OcyuiecTBIATh [IEPUOAHYECKHIT KOHTPOJIb 3@ PEMOHTHBIM IIEPCOHANOM B Yac-
TH COOMIOJEHHS MM IIpaBUIl TEXHUKH Oe3omacHOCTH. locne okoHUaHMs PEMOHTHBIX pa-
60T NpoM3BOAUTE OCMOTP M IpUEMKY pabOUHX MECT H CBOEBPEMEHHO BBOJAUTH B paboTy
OTKJII0UEHHOE 000pyJOBaHHE.

3. B yCTaHOBJIEHHOM IMOpsIIKE BECTH OIEPATHBHBINA KypHas, ONEPATHBHBIE CXEMbI
INMEKTPUUECKHX COECJUHEHHH, 3alOJHATh L[MTOBbIE BEIOMOCTH U APYIYI JOKYMEHTa-
ITHIO.

4. CBOEBpEMEHHO H KAYECTBEHHO IPOM3BOJIUTL 0OX0bI-0CMOTPLl 000pYAOBaHMSA, O
BBISIBJIEHHBIX HEUCIIPABHOCTAX MPOU3BOJAMTD 3alIUCh B XKypHal 1eeKToB 1 coo0wWaTs py-
KOBOJCTBY.

5. IlpunMMaTth Bce HEOOXOAMMbBIE MepHI AJs IIPeJOTBPALEHHs Ha3pCBaIOICH aBapHH,
a NpH €€ BO3HHKHOBEHUM — IJIs IPCAOTBPAIEHHS Pa3BUTHA aBapUH U BOCCTAHOBIIEHHSA
HOpMasbHOTO pexuma paboTel obopynosanus. Ilpu nukBMOAanUKM MOCIENCTBHI aBapHU
coaya cMeHbl 6e3 paspelieHHs pyKOBOACTBAa 00beKTa 3alpelaercs. B cBOMX QeHCTBUAX
NpH JIMKBUIAIUH aBapHii 00ecreunBaTh:

— B [IepBYIO odepeab — 6e30MacHOCTb JHo1eH,

— BO BTOPYIKO — COXPaHHOCTb 000PYyIOBaHHH,

— B TPETbIO — WEKTpocHab)eHue moTpeduTeNeH.

6. Ctporo co0noaaTh yTBep)KAE€HHbIH rpa@UK ICKYPCTB M YCTAHOBJIEHHBIH MOPAIOK
npHeMa-caayu cMeHbl. M3MeHeHus B rpaduke JiexKypcTB MOTYT OBbITh pa3pelleHbl TOJIbKO
OTBETCTBEHHBIM 32 JJIEKTPOXO3HCTRO.

INogpasaeneHusa peMOHTa U pe3epBHOIl au3enbHO AnekTpoctaHuuu (PA3C) ocyiue-
CTBIAOT (yHKIMH 3KcityaTanuu. [lo onpenenennto [I9311, akcmnyaranus — 310 cTa-
JMs )KU3HEHHOTO I{MKJIAa M3JeHs, Ha KOTOPOH peanusyercs, MOAdepKUBAETCS MM BOC-
CTAHABJIUBAETCSl €T0 KAyecTBO. B COOTBETCTBMM C ITUM OIpedesieHHEM B CTPYKTYpe
JHEProciykObl, H300paXEHHON Ha puc. 9.1, 3KcrulyaraiMcii 3aHUMalOTCs NoApasene-
HHSl PE3EPBHOI IM3€Nb-3IEKTPOCTAHIMH H PEMOHTA 000pYJOBaHUS U CPEACTB MOHHUTO-
PHHra.

O6opynoBaHHe CUUTAETCA HAXO/IAUIUMCS B OTHOM M3 CIIENYIOUIHX COCTOSHUA:

— B paboTe, eCliM KOMMYTal{HOHHbIE allllapaTrhl B €ro el BKIIOYEHbl U 0Opa3oBaHa

3aMKHYTas L{E€Ib MEXAY HCTOYHHKOM H IIPHEMHHMKOM 3JIeKTPOIHEPIrHH;

— B PEMOHTE, €CIIH OHO OTKJIIOYEHO KOMMYTAl{HOHHBIMH alllapaTaMH W MOArOTOBJIE-

HO B cooTBeTCTBUH ¢ [ITB D311 k npou3BoaCTBY pEMOHTHBIX paboT;
— B pe3epBe, €CIIM OHO OTKJIIOYEHO, HAXOJUTCA HE IOJ HANpSKEHHEM, H BO3MOXHO
HEeMeAJIEHHO€ BKJIIoUeHHe ero B paboTy (Hanpumep, AI'Y);
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— B @BTOMAaTHYECKOM pe3epBe, €CIM OHO OTKJIIOYEHO AanrapaTamu, CrioCOOHBIMU
BKJIIOYHTH €ro B paboTy or ycTpoicTe ABP winu ot aelicTeus Apyroit aBTOMaTHKY,
pesepeupoBanue 1o npuHimny N+1 unu gpyroii Bua pesepsuposanus CbD oTHo-
CUTCA K BUIY «ropsucro pesepsay (TepMHH OONBIION IHEPreTHKH), Korna o6opyao-
BAHHE HAXOAUTCA 10/ HaNpsHDKEHHEM HITH YacTHYHO Oeper Ha ceGs MOILHOCTL Ha-
IPy3KH.

[MTapanncneublie cucteMsl VBIT unu aHepreTHHCCKHE MACCHBBL UMEIOT Pe3epB MOLHO-
cTH, HO 1o knaccudukanuu [1I31] B enoM oTHOCATCS kK 000PYI0BAHUIO, HAXOAAIWLEMYCS
B pabore. ECTb ewie 01HO BaxkHoe 3aMeuaHue, oTHocsameecs ko BceM UBII, — AbB Bceraa
HAXOAWTCA 1107 HanpsbkeHHeM. D10 o3Hawaet, 4yTo BbiktoueHue MBIl He cHumaer non-
HOCTBIO HanpshKEHUs HA HEM, YTO HeoOXOAHMO NPUHMMATL BO BHHMAHHE, IIPOU3BOAA
CEpBHUCHBIE U PEMOHTHBIE Pa0OTHI.

OneparuBHoe coctosiHde mekTpoobopymosanus (TIL, [P, UBII, JAI'Y, pacnpene-
JUTENBHBIX M [PYIIOBBIX [LUTOB, KaOENbHBIX JIMHHHA, H3MEpPHTENbHBLIX IPUOOPOB,
CPEJICTB TEJEKOHTPOJIA, TEXHOJOMMYECKHX KOHIHIIMOHEPOB U Mp.) ONpeaessieTcs Moo-
KEHUEM KOMMYTALIMOHHBIX annaparoB, NpeAHa3HAYeHHBIX I OTKJIKOUYEHHS U BKIIIOYe-
HHs 3TOro 060pyI0BaHMS.

H3MmeneHne oNepaTMBHOTO COCTOAHUA 000pYNIOBaHMS, PEXUMOB €ro paboTel B HOp-
MaJIbHOM PEXHME MOXKET ObITh NPOM3BEEHO TOJIBKO IO PACHOPSIKCHHIO PYKOBOJCTBA
y4dacTKa MM OTAEJA, 3d HCKIIOYCHUEM CIIy4aeB sIBHOHM ONACHOCTH AJIs jroaed uiaM obo-
pyZnoBaHus. PacnopsikeHHE OTAAeTCA HElOCPEICTBEHHO AEKYPHOMY JIMYHO IHbO 1o Te-
nehoHy WM panuocBa3H ¢ 06paTHOH NpoBepkod. B pacnopskeHHH yka3bIBaeTCs M0CIe-
JIOBATCJILHOCTD OMepanyil 1 KoHeuHas Ielb HepeKIoueHHH, OHO JJOIKHO OBITh KPAaTKUM
U SICHBIM 110 (OpMe, OTAAIOMNN U NPUHUMAIOIIMHA €ro JOIKHBI HeTKO IIpeCTaBIATh [10-
pAJ0K oncpalliii U UX JONYCTHMOCTh. PacriopshkeHHe MOxkeT oTaaBaTbes B 0Owei dop-
Me W 110011epallHOHHO, B 3aBUCHMOCTH OT KBAJTH(PHUKALUH [IEPCOHANA.

CeocBpcMeHHOE U Ka4eCTBEHHOE NpoBejeHHe 00X0J0B U OCMOTPOB CKTPOYCTAHO-
BOK fIBJIAACTCA FapaHTHEH NMPeqoTBpalleHHs NOSIBIECHUSA H PA3BUTHS aBAPHIHBIX CHTYAIUA
B pabote obopynoBauus. O6Xoabl H OCMOTPBI AMEKTPOYCTAHOBOK, cHcTeM Oecriepeboi-
Horo nutaHus u JI'Y BBINOMHSIOTCS CMEHHBIMH HHDKEHEpaMH M SIBISFOTCS OJHOM U3 Oc-
HOBHBIX WX 00A3aHHOCTEN B OpraHU3auMH HAIEeKHOH, Oe3aBapuilHO IkcryaTanuu 060-
pyZOBaHHUs U CeTeH.

C 2TOH 11e1bI0 YCTAHABIMBAETCA CIIEAYIO@AsA [IEPHOAHYHOCTD [IpOBeAEHHSA 00X0M0B-
OCMOTPOB, IPOBOAMMBIX OlEPATHBHLIM [1€PCOHAIOM:

— OpH KaXIOH cjlade-lpueMKe CMEeHbl [IPOU3BOJUTCA COBMECTHBIH OCMOTD [EePCOHa-
JIOM JIBYX CMeH 000pY0BaHHA, COCTOSIHHE KOTOPOI'O BLI3LIBACT COMHEHHS B €I0 Ha-
JIeXKHOM pabote, 3aTeM 210 000pPYIOBAHHE OCMATPUBAET MPHHSBILAA JEXYPCTBO
CMEHA C OIpe/leNIAeMOH CaMOCTOATEIbHO HIIM YCTAHOBJICHHOH PYKOBOJCTBOM Ile-
PHOAMYHOCTBIO;

— 00X0-0CMOTp BCEro 31eKTpooOOpYyIOBAHHS U CETEi, BKJIOWAs CHCTCMbI TCXHOJO-
T'HYCCKOr0 KOHAMUIMOHUPOBAHUSA H BCHTUIISILIMM U CHCTEMBbI 000TpeBa KOHTEHHEPOB
1 OMIT PIDC, npoBoauTcs HE pexe OHOro pa3a B CMEHy B TeUEHHE A€XYPCTBa;

— BHEOYEpeHblE OCMOTPLI-06X0b! (11€1eBbIe) BBIIOIHSAIOTCS [0 CHENHATbHBIM pac-
HOpsKEHUAM PYKOBOICTBA, B OlIpeeIEHHOM UM 00beMe U NCPUOJHUHOCTH,
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—yactuuHble ocMoTphl JAI'Y, UBII, pacnpeaenuTensHbIX MTOB M KaOENbBHBIX TPACC
[POU3BO/IATCS 110CHAE KaXI0ro KOPOTKOIrO 3aMbIKaHUs, CpabaTbIBAHHS aBTOMaTHYe-
CKHX BBIKJIIOUaTellcii, cpabaThiBaHUs aBapUHHOW CUTHAJIM3ALMH U NpH OOHapyxe-
HuH oTkioHeHu# B pabdore JAI'Y u UBII no cucreme aucnerdepusanuu (MOHHTO-
puHra);

— nposepka padoroctiocobnoctu AI'Y u MBIl no cucremam aucnetyepusaiiuu npo-
BOJHUTCS C NMEPHOIUYHOCTBIO, YCTAHABIMBAEMON MCXO/ U3 MECTHBIX YCIOBHH, HO
HE pexxe, 4eM Kaxublc 3 4; B 00beM MpOBEPKH 0053aTeNIbHO MOJDKEH BXOJIUTH [PO-
CMOTp 2JEKTPOHHOr o xypHana coobienuii UBII u AI'Y;

— O0CcMOTp 000pYIOBaHHs, BBILCIIIEro M3 peMOHTa (PEeBU3HMH), NPOBOAMTCA MeEpen
BBOIOM H Cpa3y I10CIIE €ro BKJIIOYEHHA B paboTy C [CPHOAHYHOCTHIO, Ollpeneise-
MO} CaMOCTOATENbHO HIIH PyKOBOACTBOM OT/€ENId, B TEUEHHE CMEHBI;

— ocMOTp 000pyIOBaHUs, 3arpyxeHHoro Oojee yeM Ha 75%, NpOBOAUTCS C IEpHO-
JIMYHOCTBIO, 3aBHCAIEH OT TEMIIEPATYpbl BO3/yXa B IOMEMIEHHH, HO HE PeXe, UeM
Kaxjble 3 4.

O npoBeneHHH BCeX BHIOB OCMOTpPA M KOHTPOJS paboTbl 00OpYAOBAHUSA ONEPaTHB-
HBIIi [1€pCOHAN NOJDKCH CAENAaTh 3allUCh B ONepaTHBHOM xypHaie. O BceX 3aMEYEeHHBIX
aeeKTax AODKHBI ObITh IPOU3BEAEHB! 3aIHCH B XypHaile 1eeKTOB U COOOIICHO pyKO-
BOJICTBY IpYIIIbl HIIM OTAENA )i IPHHATHS MEp 110 X CKOpeiileMy ycTpaHeHui. Ilpu
obHapyXeHUH Nc(eKTOB, ABHO YIPOXKAIOIHUX XHU3HH JIIOAEH WITH [IeNOCTHOCTH 000pYya0-
BaHUs, NEPCOHAN, IPOU3BOAAIIMI OCMOTp, 0043aH ACICTBOBATL CAMOCTOATENLHO, 6€3 CO-
raacoBaHHsA C PYKOBOJACTBOM [PHHUMATh pelEHHUS [10 OTKAIOYEHHIO MOBPEXAEHHOrO
yuactka CBD.

Y onepaTHBHOro IEpCoHaNa B NOMENIEHHX, KOTOpble 000pYA0BaHbI AN €ro Npedbl-
BAHMA M B KOTOPBIX YCTAHOBJIEHA allaparypa aBapHHHON CUTHaIM3ALUU H TEJIEKOHTPO-
A4, 1OJDKHA HAXOAMTBCA CICAYIOAs ONePaTHBHO-TEXHHYECKAsd JOKYMEHTAIHA:

— OllepaTHUBHAS CXEMa JICKTPUUECKUX COeTMHEHUH 3JIeKTPOYCTaHOBOK;

— OIEepPaTHBHBLIH XypHaI;

— XypHan neeKTOB U HeNomnafok ¢ 000pya0OBaHHEM;

— XKYpHaJ paclopsKEHHH;

— KypHaJl MHCTpYKTaxXa Ha pabodeM MecTe;

— GnaHKu Hapsma-A0IlyCcKa;

— KOMIIJIEKT MECTHBIX U QUPMEHHBIX HHCTPYKIIMH 110 3KCIITyaTauH 000py10BaHHS;

— HHCTPYKITHH [10 OXpaHe TPY/a;

— NOJDKHOCTHbIE HHCTPYKIIHH;

— CIMCKH JIML, UMEIOIHUX [IPABO €AMHOIHYHOIO OCMOTpPA 2JIEKTPOYCTAHOBOK, NPaBo
BbIAABATbL HAPAABI-NOIYCKH U OTIABaTh PACHOPSXKEHHS HA NMPOBeNeHHe padoT U le-
PEKITIIOYEHHI, a TalKe ObITh NPOU3BOAUTENIEM paboT, HabMIOAAOWUM, A0NYCKaO-
MM, YlIeHaMH OpuUrajpl.

[Tpu pazaenbhoit akcinyatanuu Ch9, CI'D u CO3 noapaznenenusamMu nHpopMaTusa-
IIMM U CBA3M M JHEProciyx00i s ollpeneneHys OpaBUil B3aUMOAEHCTBUS COCTABASAETCS
AKT pasrpaHHYeHHss OTBETCTBEHHOCTH 3a 3KCIUIyaTallMI0 IIEKTPOYCTAHOBOK, B3aUMIIO
NpefoCTaBIAKTCA CIUCKH JIUL, HMEIOWHX [IPaBO BECTH ONEPATHBHBIE [1€PErOBOPHL U OT-
1aBaTh PACHOPSKEHHUS HA NpOBEJEHHE OlNepaTUBHBIX Nepekitodenuil. C aneprocmyx6oii
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YyCTaHaBIUBAETCS TaKO# NOPAAOK B3aUMO/ICHCTBUS, uTO nepeknoueHus Ha I'PLLI, nutaro-
e MBI, BO3MOXHBI TONBKO € paspeienus aAMHHUCTPATHBHO-TEXHHUECKOTO TIEPCOHa-
na, B 4pEéM BeJeHHH Haxogutcs obopyjoBanue CB3D. B ciyuyae HEOOXOQUMOCTH TaKHX
MEPEKIIIOYEHHI B TUIAHOBOM TMOPSJIKE YHEProcilyxba u3BellaeT aIMHHHCTPATHBHO-TEX-
Huueckui nepcoHan CbD o Bpemenu u JuimtenbHocTH nepexoaa UBIT Ha G6atapen (B 06-
ieM ciydae Bo BpeMs nepekiodeHuid BT tepsier nutanue) u nonyyaer paspeleHUe Ha
MEPEKIIOUEHHS TOCNIE OLIEHKH Harpy3ok ¥ BpeMeHH aBTOHOMHOH pabotsl UBII Ha Oata-
pesix. Ha mepuon Takux mepekmodeHui co31aéTcst «ropsyas JHHHUS CBA3HY) MEXIy oOre-
PaTHBHBIM IEPCOHATIOM CIIyX0 U OCYLIECTBIAETCH NMOCTOSHHBIH KOHTPOJIb OCTaBHIETOCS
BpeMeHH aBTOHOMHOH pabotsl MBII cpeactBamu aucneryepusaiuu (MoHutopunra). Ec-
JIH BO3MOXKHBII pecypc aBTOHOMHO# pabotbl MBI ji0 Havana nepekIioueHuii cocTaBiser
meHee 20 MHH, TO MOJOOHBIE MEPEKIIOYEHHS JOJKHBl MPOBOJUTHCA € 003aTEIBHBIM
OTIOBEIIIEHHEM TI0B30BaTenel u aaMuHucTpatopoB JIBC (Takoe onoBenieHHe BOIMOXKHO
NPOBOJIUTH U B CIY4a€ CHHXKEHHSI BPEMEHH aBTOHOMHOH paboTh!l 10 20 MHH B X0X€ Tpo-
BOJUMBIX padoT). ONMoBCIICHHE MPOBOIUTCS C HCIIOJB30BAHUCM BHYTPEHHEH TPaHCIALMK-
OHHOH ceTH, mo TenedoHy u cpeacrBamu JIBC, ans yero 3apaHce pa3pabaThIBalOTCS CXc-
MBI OTMOBEILICHHS T0Ib30BATEsIEH C ONpC/ICIEHHEM 0YEPEHOCTH B 3aBHCHMOCTH OT TpH-
opuTeTa paboThl IEKTPONPHEMHHKOB.

B cnywasix aBapHilHOTO MCUE3HOBEHHs HalpsikeHHs B ceTH, nuTarowted UbII, onepa-
THBHBIA TIEPCOHAJ FHEProcnyxObl 00beKTa 0053aH MPOU3BECTH OLIEHKY €r0 ATHTENIBHO-
CTH ¥ MPENOCTaBUTH 3Ty HHGOpMaLUiO onepaTtuBHOMY nepcoHaity CBD, kotopsldd npu-
HUMaeT peLICHHE O TJIAHOBOM OTKJIIOUEHHH 4acTH moTtpeburteneil mubo o momHoH pas-
rpy3ke CB3. Kak mpaBuio, B ciiyyae HEOOXOAUMOCTH MOJNHOH pasrpy3ku CBD npusn-
MalOT MEpBbl AJSl CKOPEHILEro KOPPEKTHOTO OTKIIIOUEHHUS NMOTpeduTeNeH, He N0XUIasCh
OKOHYAHHUS MOJHOTO pa3psjia akkyMyasaTopHbix 6arapeii MBI, u nocie CHATHS Harpysku
npousBoAuTcs otkmoueHue UBIL.

IMpu Hanuuuu CI'D mpousBoauTCs KOHTpONb nycka AI'Y ¥ nepexona Ha pexxuM Hop-
ManbHOH paboTel. Bo Bpems pabotsl CI'D B aBTOHOMHOM peXHMMeE MPOU3BOJAMUTCS KOH-
TPOJIb pacxojia TOIUIMBA, JIEKTpU4YeCKOH Harpysku u mapamerpoB [AI'Y. Ilpu ucuepna-
HHH 3araca TOIUTHBA HEOOXO/IMMO OCYILCCTBHTH KOPPEKTHYIO OCTAHOBKY paboTH! MOTpe-
outeneii rpynn A u B.

B cnyyae HeoOxoaumocTtu nepeBoda UBIT Ha anekTpoHHbIH HH pydHo# Gaiinac omne-
PATHBHBIA MEPCOHAJ IHEPToCayObl CTABUTCS 00 3TOM B M3BECTHOCTH, H BCE IJIAHOBHIE
TIEPEKTIOUEHHS B LIEHIAX CETH OOMIEI0 Ha3HAueHus, OT KoTopbix nmutactces MBI, nomxHs
OBITH NPEKPAIICHBI.

BBINOIHEHHC BCEX BBILICH3IOAKCHHBIX TPEOOBaHHH MO3BOIUT OPraHH30BaTh JKCILTyaTa-
LIHIO CHCTEMBI JIEKTPOCHAOKEHHUS ¢ HEOOXOIUMOMH CTCIICHBIO HAIEXKHOCTH U OE30ITaCHOCTH.

9.3. CepsucHoe obcnyxuBaHue

O06cayxuBaHHE IECKTPOYCTAHOBOK MOTPEOHTENEH MOXET OCYIIECTBIATE CIIELHATHIHPO-
BaHHas OPTaHU3allMsA WIH NMEKTPOTCXHHUYECKHH NepCcoHal APYroro npeanpHsaTus no Jo-
roBopy. O0CTy)KMBaHHE MOIIIHBIX HCTOYHUKOB Oecnepe00iHOrO MUTaHUs U AH3ENb-TeHe-
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PaTOPHBIX YCTAHOBOK MO CIOXHUBILEHCS MPAKTHKC OCYIIECTBISAETCS CTOPOHHUMHU OpIraHHU-
3alUSIMH, KaK MPaBHIIO, MOCTABIIHKAMH JaHHOI'O 000pYAOBaHHs. DTO CBA3aHO C HEOOXO-
JUMOCTBIO O0YUCHHs Ha 3aBOJIaX-U3TOTOBUTENAX, 00ECTeueHus ClellHaNibHOH CEpBUCHOM
JOKYMEHTalMeH U MPOrpaMMHBIM O0ECIICUeHHEM, a TaKKe TONydYCHHEM OT M3TOTOBHTE-
Jielk KOJOB M MapoJei Ans BXoJa B CEPBHCHBIC MEHIO YCTAHOBOK, H3MEHEHUS YCTaBOK H
pETYIHPOBKH NapaMeTpoB.

O6cnyxuBanue AI'Y BBHIONHSETCS B 3aBUCHMOCTH OT HapaOOTaHHBIX MOTOYacoOB H
BPEMEHH, NMPOLIEIILETo C MPeapLAyero oocnyxusanus. B enyyqae, korga AI'Y Haxonut-
cs B pe3epBe, e€ 3alyCKH MPOU3BOJATCS TOJNBKO € LENIbK0 MPOBEPKU K AHarHOCTHKH. [le-
PHOIHYHOCTH NPOBEPOK — €KEKBApTa/lbHasl, TI0IYr010Bas U roloBas. B 3aBHCHMOCTH OT
nepHona MpPOBEPKH OCYINECTBIACTCA 3aMeHa TOIUIMBHBIX, MacC/SHBIX M BO3JAYILUHBIX
GUABTPOB, Macna u oxJaxKaawuied KuAKocTH. Takke IPOU3BONATCS Pa3IMIHEBIE IPOBEP-
KU ¥ PETYJIHPOBKU. B 3aBHCHMOCTH OT HapaOGOTaHHBIX MOTO4aCOB BBIIOJIHSIOTCS 3aMEHa
dunsTpoB, MpoBepku U peryaupoBku AT'Y. O0cnyxuBaHHE MO BpeMEHH HapaOOTKH Mpo-
ussoautcs uepes 50, 250, 500 u 1000 MoTouacos.

Iposepku AI'Y nposoasrtcs noa Harpyskoil. Jlng 31oro npeaycMarpHBaercs NoA-
KIIIOUEHHE Harpy304HbIX peoctatoB. FIMers Ha 0ObeKTe Mara3MH Harpy304HBIX peocTa-
TOB HeoOs3aTenbHO. TakuM 000pyIOBaHHEM PACNoJIaraloT OpraHH3alMK, OCYIIECTBIAI0-
I[He CepBUCHOE 00cnyxuBaHue. HarpysodHsle peocTtarsl pa3MelaloTCs Ha CelHaIn3H-
pPOBaHHOM aBTOMOOMIIE, 00OPYAOBAHHOM KOMIUIEKCOM BCETO JHAarHOCTHYECKOTO 000py-
noBaHus. [IpoekTOM creayeT mpeaycMOTpETh NMPUCOCIHHEHHE HAarPY30UHBIX PEOCTaTOB
B CJyJae, OTOBOPEHHOM B TEXHHYECKOM 3a1aHuH, NepedBrkHoi JI'Y Ha Bpems mposefe-
HHs pernaMeHTHBIX pa6oT. Harpy3ouHsic peocTaTaTsl IPHMEHSIOTCS TaKkXe MPH J0CTa-
TOYHO JUTHTENbHOU (Gonee 30 MuH) padote AI'Y Ha Harpysky 30...40% oT HOMHHanbHOH
U McHee. BosHuKaroimee npH 3TOM «KOKCOBAHHE» IMIHH/POB IBUIaTeNs YCTPaHAETCA
«IPOXKHIAHHEM» JBUTaTelsl NMpH paboTe Ha HOMHHAIBHYIO Harpysky. Takum oOpasom,
obcnyxuBanue 'Y MOXKHO pa3oenuTh Ha IUIaHOBOE, MTPOBOJUMOE B COOTBETCTBHH C 3a-
BOJACKMMH TPEANMHUCAHUAMH 10 rpadHKy, Ha CEpBHCHOE OOCIY)KHBaHHE 1O HapaboTaH-
HBIM MOTOYaCaM ¥ BHEIJIAHOBOE, BBI3bIBAEMOE «(KOKCOBAHHEM» U ITOJIOMKAMH.

PaGoThl, BHITONHACMBIC ITPH TexHUYeckoM oOcnyxuBanuu MBI, rakke noapasgens-
I0TCS. Ha TUIAHOBBIC M BHerUlaHOBble. [IpHMEHHTCIBHO K MaibIM «po3eTouHbMy» HBII
MPOU3BOANTCS TOJIBKO €KEKBapTaIbHOE TECTHPOBaHHE PAabOTOCIOCOOHOCTH B aBTOHOM-
HOM peXHME U TJIaHOBas 3aMeHa Gatapel yepes 3—5 neT B 3aBUCHMOCTH OT THIIA aKKyMY-
JSTOpOB. BHennaHoBas 3aMeHa Gatapell MOJKeT OTpeGOBAaThCs 10 PE3YIbTaTaM TECTHPO-
BaHMA B CJIyyasiX MHOTOKDATHBLIX LHKJIOB «3apAA—pa3psi» WM HapyLLEHHUs TeMIlepaTyp-
HOTO pekuMa B noMeieHuu. [pyrue padots! no oocnyxubanuto MBI Manok MouHocTn
He NpeAyCMaTpHBaIOTCS.

Pabotsl Mo cepBucHomy obcayxuBanuto UBI1 Gonpmol u cpeaHed MOIIHOCTH MpPo-
BOJATCA C MEPUOJNYHOCTBIO OJHH pa3 B kBapTall. [IpOM3BO/IMTCA OUMCTKA OT TBUIM NIaT
yNpaBJCHHS, CUIIOBLIX 3JIEMEHTOB, B NIEPBYIO O04epells PaInaTopoB MOIIHBIX TPAH3HCTO-
pOB, THPUCTOPOB H JHOI0B. OCYIeCTBIACTCS NPOBEpKa OONTOBBIX H Pa3beMHBIX COEIM-
HeHHH. AKKyMynaTOpHas OaTapesi NMPOBEpAETCS Ha NPEAMET INPOTEYKH JJIEKTPOIIHTA,
OYHIIAETCH OT MBUIH U OCTATKOB 3JeKTponuTa. ClelHaibHBIMH JIMATHOCTHUECKUMH TIPH-
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00paMH NPOU3BOIUTCS MPOBEPKA EMKOCTH OTJCNBHBIX aKKyMYIATOPOB. DTO AOCTATOYHO
TPYAOEMKas 1IPOBEPKA, H B COOTBCTCTBHH ¢ TpeboBanusamu 19311 e¢ nposoasar 1 pas B
roj. OHa MoxeT nmoTpeboBarh uacTHYHOH pazbopku Ab u, cnenosarennho, BriBoaa MBI
u3 paborsl. CyliecTByeT ajJbTepHaTHBa — TccTHpoBaHue AbB B mpouecce pabotst UBIT
UBII nepenporpaMMupyetcs B pesxxuM «battery testy («rect 6ataped») U MEepexoauT B aB-
TOHOMHBIH pexuM Ha 3anaHHoe Bpems. Cuctema ynpasieaus MBI usmepser moctosu-
HBIH TOK K Hampspkenue Ha Ab. B cooTBeTCTBHU ¢ 3apaa-pa3psaHbIMH XapaKTepHUCTHKA-
MU [IPUMEHAEMBIX aKKyMYyJISATOPOB, 3aJ0XcHHbIMH B naMaTh MBII npu uncrannauuu, as-
TOMATHYCCKH BBIUMCIAETCS eMKOCTh Ab M naHHble pacueTa BBHIBOAATCS HA MYJbT WIH
craduuio Mouutopunra MBI Ilpu HeynoBneTBOpUTENLHOM pe3ynbTaTe TeCTa AcTacTcs
3aKJIKYEHUE O NoTepe eMKOCTH Ab n npHHuUMaeTcs pellleHue 0 e€ MOJHOH 3aMeHe HIH
nocienyoued 1eTalbHON JHarHOCTHKE C 11CTIbIO ONPCACICHHS JICPCKTHBIX (MOTCPABLIMX
CMKOCTh) OTAC/BHBIX aKKyMYJIATOPOB. YCIELIHOE 3aBeplIeHHE TECTa He 03Ha4aeT Oesyc-
JIOBHO Y/IOBJIETBOPHUTCIBHOTO COCTOHUS AB. 3TOT pe3ynbTar cneaycT pacliCHUBATh CKO-
pee kak nporHos. CieiyeT KOMOMHHPOBATb aBTOMAaTH4ECKHE H PyuHblE TeCThbl: aBTOMa-
THUCCKHE — ©XEKBapTAIBLHO U Halle, py4Hbie — | pa3 B roa.

FloMumo TectupoBanust Ab mpousBoauTCs M3MEpeHHE 3IEKTPHUECKHX NapaMeTpoB
UBIT 1 npu HcoOGxoAMMOCTH — UX KOppeKkTHpoBKa. [Ipu KOppexkTHpOBKE MapaMeTpoB
UBI1 npuMmeHsieTcs CreLHATH3MPOBAHHOE NPOTPaMMHOE OOecnedeHHe, IO3BOJIIOIIEE
OCYLLIECTBIIATH 1IIPOBEPKY M YCTAHOBKY CIEAYIOLIMX OCHOBHBIX 1apaMETPOB:

— JIONyCTHMOTO 3HA4YCHHSA JHAana3oHa HaNpsyKEHHs Ha BXOJC, HC BBI3BIBAIOLICTO NEpe-

X0J1a B @BBTOHOMHBIH PCIKHM;

— HarnpskeHus 6arapcH;

— HamnpsKEHHS Ha BBIXOJE HHBEPTOPA;

— TOKa 3apsia 6aTapeu.

ITporpammuoe obecneuenne M03BONAET NPOU3BECTH CUHTHIBAHHC BHYTPCHHETO JKyp-
Hana co6eiTuil MBI, no3Bonsioniecro BOCCTaHOBUTH UCTOPHIO ONEPALHid, TPOBOAUMBIX Ha
WBII kak B aBTOMaTHYECKOM peXXUMe, TaK H B py4HOM. [1o xypHaiy coOBITHI TPOBOAKT-
Cfl aHAIM3 TCKYIIKWX COOBITHI C LENbIO BBISBICHUS BO3MOXHOCTH BO3HHMKHOBCHHS aBa-
PHIHBIX CUTYAallUH H YCTAHABITMBAIOTCS MTPHYHHBI HX BO3HUKHOBEHHUS.

Iposepka UBII npoBoautcs na xomoctoM xoay. B ciydae HCOOX0AMMOCTH BO3MOXK-
HO npoBeleHue TecTHpoBanua VBII na Harpy3ounble CONpOTHBIEHUS, MOJOOHO TECTHPO-
Bauuio JII'Y. Bce perynupoBKH NpoBOASTCS B Clyuae OTKIOHCHHH IapamMeTpoB OT HOp-
MBI, BBISIBJIEHHBIX B XOJ€ TeCTHpoBaHus. IIpoBepkn ¢ NpHUMEHCHHEM IIPOrPAMMHOIO
obecricycHHs MPOBOIAT 2 pasa B ro/l.

ITomumo mposepok camoro MBI ocyuiecTBasieTcss KOHTPONb 32 COOMIOAEHHEM JKC-
ITyaTainMOHHBIX HOPM HA: YUCTOTY NIOMEILEHNS, TEMIIEPATypy B TIOMELUCHHH, TTOCTOPOH-
Hue lpenmetsl Ha Kpoitikax MBI, orpanuuenue goctyna B nomenienue UBIT.

Caenenust o rotoBHOCTH Kk mycky JAI'Y, npoaomxutenbHOCTH ee paboThl HAa XOJ0-
CTOM XOJly HJIM TI0J1 HATPY3KO#, a Takxe Pe3yIbTaThl OCMOTPOB U MPOBEPOK PabOTHI K-
3CNb-JJICKTPOCTAHIIMH JIOKHBl 0OQOPMIIATHCS B IKCIUTYyaTaLHOHHOM XypHaie ($hopmy-
aspe). Ceencnus o npooaumeix Ha UBIT npoBepkax u perynupoBKax Takxe 3aHOCATCH

B Gopmymsp.
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9.4. Be3onacHOCTb 3J1IeKTPOCHa6XeHus

CucTema 371eKTpocHab)eHus MPCCTaBsieT COO0N TeXHONOTHYECKYI0 cCHCTeMY, obecre-
YHBAIOILYO O€30MacHOEe M HajckKHOe (YIKIHOHHPOBaHHE HHPOKOMMYHHKALMOHHBIX
CHCTEM M MH)XEHEPHBIX CHCTEM 37aHus. B CBOIO ouepenb, CHCTEMa 31EKTPOCHAOXKEHHUS
JIOJKHA 00CCIIeYUBATHCS CPEACTBAMH O€30MaCHOCTH, U, KPOME TOr0, CaMa CHCTEMA dJIeK-
TPOCHAOXEHUS ABJSAETCA HUCTOUHWKOM IMOBBILIEHHOH OMmacHOCTH. BaxHoi 3amadeii 3kc-
IIyaTallui CHCTEMBI JICKTPOCHAOKEHHUS, HAPS1y C DJIEKTPOCHAOXKEHHEM MoTpebuTeNneH,
sBisercs c€ 6e3onacHoe GyHKIIMOHHPOBAHHUE.

Be3onacHoCThb »JeKTpOCHA0XKEHHS ClienyeT MOHUMATh JOCTaTOYHO LIHPOKO, HE orpa-
HHYHBAsACh TONBLKO TOXKAPHOH M 31ekTpode3onacHocThio. [IpUMeENnTENsHO K CHCTEME
JNEKTPOCHAOXKEHHUS CYIIECTBYIOT CCAYIONINE aCIIEKThl 6€30MaCHOCTH!

1. O61ume TpeGoBaHus 6E30MACHOCTH.

2. OdyHKLUK cHCTEM 6e30MaCHOCTH, 3aBUCALIINE OT JIEKTPOCHAOKEHHS.

3. DilekTp06Ee30MacHOCTb.

4. TToxxapHast 6€30MacHOCTb.

5. UudopmannoHHas 0e30I1aCHOCTDb, BKJIIOYAIOIAS COXPAHHOCTh WH(OpMaIUH, rpe-
JOTBpAICHHE HECAKIIMOHUPOBAHHOTO JOCTYIA 110 UElsAM ITUTaHHA, 3aIMUTY OT NpeaHa-
MEPEHHOTO BO3CHCTBHS MO LICTISIM ITHTAHHUSL.

Obwue mpebosanus Ge30nacHocmu 3aKiO4YaloTes B COOJIIONCHHU 11PaBHI BHYTPEH-
Hero pacriopsijgka, TpeOOBaHHH BHYTPHOOBEKTOBOIO peXHMa U MPUMEHEHUS TEXHHUC-
CKHMX W HH)XXEHEPHBIX CPCICTB 3allUThI 3IEKTPOYCTaHOBOK.

DneKTpOMALIMHHbIE TOMEUICHHS, NpenHa3HA4YCHHBIE I Pa3MELICHUs [IHTOBOTO
000py/IoBaHKs, UCTOYHUKOB OecniepeOoinoro mutanus, AI'Y, n0mKHB HMETh NPOYHBIE
BXOJHBIC ABEPH, 000PYIOBaHHBIC CHCTEMOW KOHTPONS JOCTYNA W 3aIlMLICHHBIE OXPaH-
HOW CHrHaiM3auMei, a B OOOCHOBAHHBIX CNydasX — CHCTEMOH BH/ICOHAOMIOJCHHS.
DNEeKTpOMalIHHHbIC MOMEIEHHS, B KOTOPBIX pa3MeInacTcsl 3J1eKTpooOOopy/I0BaHHE, He
Tpebyioliiee MOCTOSHHOTO YNpaBIeHHs U 00CTYKUBaHHUSA, JOKHBl CTAaBUTHCS MOJ CHrHa-
nu3anuio. JJocTyn B JaHHBIC MOMELICHHUS JIOMKEH 1IPOM3BOAUTBCSA C YBEJOMIICHHEM H €
paspellieHus 10CTa LEHTPAIK30BaHHON oxpaHbl. PekoMeHnyercs, uToOsl HHOpMauus o
JIOCTYTIe B JIEKTPOMAIIMHHBIE TTOMEIIICHHS MOCTYyNala He TOJbKO Ha MyJIbT OXPaHbl, HO H
nna APM mucnetuepa C/1D. B o0benuuennoit ACY Takue TpeOGoBaHMS JIETKO pealin3y-
I0TCH, IIOCKONBKY I1yIbTH  APM pa3Mematorcs B 00beiMHCHHOM nHCIeTYEPCKOM.

[Tpu pa3sMEIICHHH JJICKTPOMALIMHHBIX TOMEIIEHHH Ha MEPBBIX JTaXKax aAMUHHCTpA-
THBHBIX MJIH CJTy’CcOHBIX 3JaHHH, a TaKKe IPH HAIMYHHU PAIOM C OKHaMH OalKOHOB, 1o-
’KapHBIX JICCTHULI U T.1I. HA OKHA TIOMEIICHHH [ONOMHUTENBHO YCTAHABIHUBAIOTCA BHYTPCH-
HHE Pa3IBHIKHBIE METAIIIHYECKHE PEILETKH, 3anupaeMsle Ha 3aMok. Ha nBepn nmomereHus,
NpeaHa3HAUEHHOTO AJls PA3MEILEHHUS 1€KYPHOTO ONIePaTHBHOTO NIepPCOHAIa, TOMKHBI OBITH
YCTaHOBJIEHBI CPENCTBA OTPaHHUYEHHS n0CTyNa (LHPPO3aMOK, 1OMO(OH U T.I1.).

Dyuxyuu cucmem 6€30nACHOCMU, 3A6UCAWUE O INEKMPOCHADICEHUS, 3AKITIOYAIOT-
Cs B COXpaHeHUH pabOTOCTIOCOOHOCTH CUCTEM 0€30MaCHOCTH B CIy4asX HCUE3HOBEHHUS
MHUTAHUS OT CUCTEMBI BHEIIHETO 3JICKTPOCHAOXKEHHUS ¥ aBapUi B CUCTEME BHYTPEHHEro
aneKTpocHadxeHus. CymecTByeT psig HOPMATHBHO 3aKPENIEHHBIX TEXHHYECKHX Mepo-

8 — 6499
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NPHUATHH, MO3BOJSIOMIHX CBECTH K MHHHMYMY BEpPOSTHOCTH BBIXOJZ M3 CTPOS CHCTEM
6esonacHocTH. B mpunoxenun 1 k P/ 34.20.185-94 comepkuTcs nepedeHsb 3JIEKTPO-
NpUeMHHKOB | kaTeropuu. B 4acTHOCTH, K HUM OTHOCATCS 3JEKTPONPHEMHHKH IPOTH-
BOIIOXAPHBIX YCTPONCTB, JUTH, oxpaHHas curHainusauus. BCH 59-88 ycranasnusa-
10T | KaTeropuio 31eKTPOCHAOKEHHS AN ANEKTPOIPHEMHUKOB IIPOTHBOIIOXKAPHBIX YCT-
pOMCTB (MOXKApPHBIX HACOCOB, YCTPOICTB MOANOPA BO3AYyXa H JbIMOYJAJICHHS, YCTAHO-
BOK NOXapOTYLIeHUSs, MOXKAPHOH CUTHAIHM3ALMK U OIIOBELIEHHS O MOXKape), OXPaHHOM
curHanuzauuu U nudros. MI'CH 4.04-94 TpeOyIoT 0CYymieCTBIEHHS JNEKTPOCHAGKEH S
NPOTHUBOIIOKAPHBIX YCTPOHCTB MHOTOQYHKIIHOHAIBHBIX 3JaHUH BBICOTOH Oonee 16 3Ta-
KeH OT JBYX HE3aBHCHMBIX TPaHC(HOpPMATOPOB C aBTOMATHUECKHM INEPEKITIOUEHHEM C
OCHOBHOTO Ha pe3epBHBIH. B KadecTBe TpeTbero pe3sepBHOIO MCTOUHHKA 3IEKTPOCHA0-
KEHHUSA cliefyeT NMpelycMaTpHBaTh AH3EIBHYIO AMEKTPOCTAHIHIO.

TexHuycckHe MEpOTIPUATHS 10 OPTAHH3AIMH 3JIEKTPOCHAOKEHHS A BBINOJHEHHUS
3TUX TPpeOOBAHUM CBOIATCA K CIIEAYIOLIEMY:

— BBIAENIEHHIO Ha pas3Hbie cekiun [ PLL cucteM pabodero u aBapuilHOIO OCBELICHHUS

TIOKapHBIX CHCTEM;

— IPHMEHEHUIO aKKYMYJIATOPHBIX OaTaped B Lensx OIOKOB IMHTaHUS CUCTEM IOXap-
HOW M OXpaHHOW CUTHAJIM3AllMH, UCNOJIL30BaHKIO JNoKaibHbix MBI nns gononHu-
TENILHOTO pe3epBUPOBAHUS TUTAHUS CHCTEM OE30MAaCHOCTH;

— YCTPOHCTBY PE3EPBHOH TU3ENBHON 3MEKTPOCTAHLIUHU IS HTAHUS IIIEKTPOIIPHEM-
HHMKOB CHUCTeM Oe30MacHOCTH.

Onexmpobezonachocme CHCTEMBI JJIEKTPOCHAOXKCHUS 3aKIIOUAETCS B OpPraHU3allu{
JKCIITyaTalMl B COOTBETCTBHH ¢ TpeOOBaHHSIMH JAOKyMeHTa «MexoTpacneBble npaBuia
no oxpaHe TpyJa (npasuyia 6€30MaCHOCTH) MPU IKCILTyaTal[#H 3ICKTpoycTaHOBOK» [10T
P M-016-2001 (PHA 153-34.0-03.150-00). Bce mnpumeHsieMoe 31eKTpooOOpyIOBaHHE
JOKHO UMETh CepTHHUKATBLI COOTBETCTBHS, a DJIEKTPOYCTAHOBKA 3IAHUS B LIETIOM TAKXKe
JoMmXKHA ObITh cepTuduuMpoBaHa Ha cooTBetrcTBie [OCT P MOK 536-94.

Ioowcapnas bezonachocms CUCTEMBI JJIEKTPOCHaOXKEHUs obecrieduBacTcsi cobuioe-
HHEM HOpM noxkapHo# 6e3onacHocTy (HITB) npu npoekTHPOBAHHH M MOHTAXXE CHCTEMbI
1 OCHAIlIEHHEM €€ B YCTaHOBJICHHBIX CITY4asX CHCTCMaMH [10’KapHOH CHTHaJIH3aLUHU U aB-
TOMAaTHYeCKOro noxapoTyiieHus. Ilpu mpoexkTHpoBaHUHM CleldyeT pyKOBOICTBOBATHCH
CIeAyHOLMH HOPMAaTHBHBIMH JOKYMEHTAMH:

— HIIb 110-96 «IlepcueHb 30aHHI, COOpYXXEHHUH, MOMEUICHHH U 00OpyIOBaHMUS,
HoJNIeXalMX 3auUTe aBTOMAaTHYECKHMHU YCTAaHOBKAMHU TYLIEHHUS! U OOHApYKeHHUs
noxapa;

— HITB 105-95 «OnpenencHue KaTeropHil nomeleHuid U 34aHUM 10 B3pPHIBOIIOXKAp-
HO# ¥ MOYapHOW ONMaCHOCTH».

Hugpopmayuonnas Gezonachocme B OCHOBHOM OIpeNeNsAeTCs pa3paGoOTaHHBIM I10-
PSLIKOM BBUTOTHEHHUS TPEIITHCaHHBIX OpTaHU3aIHOHHEIX MEPOIIPUATHI U HCIIOIb30BaHH-
€M CYLIECTBYIOUINX TeXHUYECKHX CPEACTB 3alIUTHI. [IPUMEHHTENBHO K 3IEKTPOCHAOXKe-
HHIO HHPOpMaHOHHAs 6e30MaCHOCTh UMeET TPHU acileKTa:

1. CoxpaHHOCTb HH(OpPMALHK B CHCTEMAX CBSA3H, B HHPOKOMMYHHKALMOHHBIX CETHX,
Ha cepBepax, pabOYHX CTaHIMAX U NEPCOHAJIBHBIX KOMIIbIOTEpax, odecrneunBaeMas 3a
CUeT HaJIe)KHOCTH M KauecTBA 3JIEKTPOCHAOKEHHSL.
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2. llpenoTBpalieHHe HECAKLIHOHHPOBAHHOI O JOCTYIIA MO LEMAM ITHTAHHS.

3. 3amuTa OT NpeIHAMEPEHHOTO BO3ACHCTBHS NO LENSAM MTHTAHUS.

JBe mociegHHe MO3MIMHUK OTHOCATCS K BOIPOCAM, BBIXOJIMM 3a paMKH JaHHOM
KHUTH. EAMHCTBEHHO, YTO MOXHO OTMETHTh OTHOCHTEJILHO BBITIOJHEHHS 3THX TpeboBa-
HHUH, — 3TO TEPPUTOPHAIBHOE PACNONOXKEHUE IEKTpoobopyoBanHus. TpaHcdopmaTop-
HbIC MOJACTAHI[HK M 3a3eMJIMTENH JOKHBl HAXOIUTHCS HAa OXPaHACMOH TeppPUTOPHHU Y4-
pexaenns. K TpaHchopMaTOpHEIM MOACTAHUHAM H 3a3CMIMTENAM HE JODKHBI MOAKITIO-
4aThCs BHELLHUE 110TPEOUTENH.

YTo KacaeTCs COXPaHHOCTH HHPOPMALHH, TO ClIeayeT OTMETUTh, YTO CYN[ECTBYET
CHCTeMa HOPMATHBHOTO M IIPABOBOTO pEryJIHpOBaHHs WHPOpPMALHOHHOHN Oesonacio-
ctu. Penepanbublil 3akoH «O0 uHpopMapuu, HHPOpMATH3ALHUH U 3aLIUTE HHOpMa-
LHU» PEryTupyeT OTHOLICHHS, BOSHHKAIOIHE NPH POPMHPOBAHHH H HCIIONB30BaHUH
“HPOPMAILIHOHHBIX PECYPCOB, CO3MAHHH W HCIIOJH30BAHHH HHPOPMAIIMOHHBIX TEXHO-
JOTHHA M cpeAcTB UX oOecNeyeHHs, 3aluuTe HHGOPMallHU U NIpaB y4aCTHHKOB HHGOp-
MallHOHHBIX NpoiieccoB U HHPopMaTH3auuu. [TousTHe nHQOPMALIMOHHOH Ge30macHo-
CTH BKIIOYaeT B cebf TpH cocTaBisiomue: KOHOUICHIHANBHOCTD, LENOCTHOCTh H
JOCTYITHOCTb.

Cratbs 19 3akoHa «O06 uHdopMaunu, HHGOPMATH3ALMH U 3aMIHTC HHPOPMALHNY YC-
TaHaBJIMBAaET TpeOOBaHUA K 00s3aTelbHON CEPTHOHKALMH HHGOPMAIMOHHBIX CHUCTEM,
00pabaThIBalOLIMX HHPOPMALMIO C OTPAaHHYEHHBIM JOCTYIIOM, a TaKXKe CPEJICTB 3aLIUTHI
3THX cucTeM. OpraHu3ayguH, BBIIOTHAOLIHE pabOTHL 10 MPOESKTHPOBAHKHIO U CO3IAHHIO
TaKHX CHCTEM, TOJIy4YaloT JIMIICH3UH Ha 3TOT BHJ AEATCIBHOCTH B MOPAAKE, YCTAHOBJIEH-
noM [IpaButenscrBom Poccuiickoit @enepaiun.

CyimecTBYOT CrHeiHalbpHble TEXHHUECKHE CPEACTBA 3al(UTbl MHGOPMALUH, BbI-
MOJNHSIOIIHE BO3JIOKEHHBIE HA HUX (YHKLHUH, HO HE 00ECIeuHBalOIHE MIECKTPOCHA0-
KEeHUS HHPOKOMMYHHKaIIMOHHBIX cUcTeM. [loaToMy, roBops 0 cpeacTBax odecrneye-
HUSL HHPOPMAITHOHHON 6€30MacHOCTH, CllefyeT UMETh B BUAY KOMIIIEKC TeXHHYECKHX
CPEACTB U OPraHU3alHOHHBIX MEPONPHUATHH, OHOH M3 COCTaBIAIOWICH KOTOPOro sB-
AAETCA HAJ/IeXHOE M KadecTBEHHOe snekTpocHabGxkeHue. Iloctpoenue Cb3 u CI'D,
006eCcreYynBalOIIMX 3TH TpeOOBaHUs, ObIIO YK€ pPacCMOTPEHO U B HOMOTHHTENHHBIX
TOICHEHUAX HE HYXjaeTcs.

8‘



masa 10

Co3paHune cucrteM 3neKTpocHabxxeHusn
UHTEeNNeKTyanbHbIX 34aHUN

10.1.KoMnnekcHoe npoekTUpoBaHue U Tpe6OBaHUA K NPoeKTaM

Bonblioe KOIUYECTBO TENEKOMMYHHUKAIIMOHHBIX U HH)OPMAIIHOHHBIX CHCTEM, CJIOX-
Has NH)XXEHEpHas HHPPACTPYKTYypa HHTEIUICKTYaILHOT'O 31 aHHS, CHCTEMBbI JXH3Heo0ec-
neycHus, kompopTa u 6€30MaCHOCTH TPEOYIOT OT MPOCKTHPOBIKHKA KOMIUICKCHOTO,
B3aHMOYBSI3aHHOI'O0 TpPOEKTa, O0OCCICYUBAIOIEr0 COBMCCTHOE (GYHKLHOHHUPOBAHME
CHCTEM, MCKIIIOUCHHUE PA3IMYHOI0 PoJa KONIH3HA H onTHMH3auuu padotsl. [Ipu npo-
EKTUPOBAHHWH CHCTEMBI DIEKTPOCHA0KCHHS HEOOXOIMMO YUYHTLIBATL U obecrncunBaTh
HaJIC)KHOCTh IMEKTPOCHAOKEHUS, KAYECTBO DIIEKTPHUCCKONA IHEPTHH, HITCKTPOMATHUT-
HYI0O COBMECTUMOCTb, YIIPaBJI€HHE JICKTPOX034iCTBOM, 3HCprocoepexeHue. Botion-
HCHHEC Bcex TPeOOBaHHUH, BKIKYAEMBIX B 3aJaHUS Ha IPOEKTHPOBAHHUC M BO3HHKAI)-
I[HX B XOJ€ CAMUX MPOEKTHBIX paboT, BOZMOKHO NMPH YCIOBHH KOMILIEKCHOTO NPOEK-
Ta Ha CHCTEMbl MHTEJUICKTYalbHOTO 3/1aHus. CneayeT 3aMEeTHTh, 4TO apPXUTEKTYPHO-
[UTAHUPOBOYHBIC PCIICHHS TAKXKE JOJIKHBI YYUTHIBAThL COBMECTHOE (PYHKIIMOHHPOBa-
HUC CUCTEM B 1I€JIOM U obecrncuuBaTh TpeboOBaHUA K pa3sMENIEHUIO 00OpY/10BaHUA H
NpOKNaAKC KoMMYHHKaluid. TpebGoBaHUsA K 2JIEKTPOMAIIHHHBIM MOMEIIEHHUAM ObLIH
U3N0XEHBL B II. 8.

Co3/anue KOMITIEKCHOTO MPOCKTA, YYHTHIBAIOIIET0 B3aUMOCBS3H CUCTCM H obecre-
4YCHHUE UX ONTHMaIbHOM paboThl, OyaeT paccMoTpeno B . 1 1.

IMoMuMo TpebGoBaHUH OOIICCHCTEMHOrO XapakTepa, NPEAbSBIAEMBIX K INPOEKTY
HUHTCJUICKTYalBHOI'O 3JaHHs, CYLUICCTBYIOT HOPMATHBHO-TEXHHUYECKHC TpcOoBaHud,
onpeacisieMble B HopMaTUBHO-TexHHueckoi aokymeHTauuu (I'OCT, CHull, pasnuu-
HBIE 1IDaBHIIA K PYKOBOAAIIHE N0KYMEHTHI). OCHOBHBIE TPEOOBAaHUS K CHCTEME IMpO-
eKkTHoH JokymcHTaluu B cTtpoutennscTBe (CI1/IC) B nepByio ouepenb M3N0MKEHHI B
CHull 10-01-94 «CuctemMa HOpMaTHBHBIX JOKYMEHTOB B CTpouTe/ibeTBe. OCHOBHBIE
nonoxenus» u CHull 11-01-95 «MHcTpykius o nopsake paspaboTku, COriacoBaHug,
YTBCPX/IEHHS U COCTaBE MPOEKTHON JOKYMEHTAIHH HA CTPOUTCILCTBO MPEANPHATHA,
3aHUI U COOPYKEHHI».

Crnenyer 3aMCTHTBb, YTO MPOEKTHPOBAHUE U CO3/IAHHE MHIKCHEPHBLIX CHCTEM M CETel,
K KOTOPBIM INPUHAATIEKHUT H CHCTEMA DIEKTPOCHAOXKEHHs, OTHOCATCA K CTPOHUTENBHOM
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nestenbHocTd. IlosToMy B M3naraemom pajicc MaTepuaic BHMMaHHe OyJeT YAeENcHO
MMEHHO BOIIPOCaM CTPOUTENLCTBA.

CucteMa HOPMATUBHBIX TOKYMEHTOB Poccpmcxou (dejicpallii B CTPOUTENLCTBE CO3-
JaHa B COOTBETCTBHH C HOBBIMH JKOHOMHYCCKHMH YCIIOBHSMH, 3aKOHOJATENLCTBOM H
CTPYKTYpOH ylpaBlicHHs Ha 0ase AedcTByiolMx B POccuu cTpOUTENBHBIX HOPM, MTPABHII
U I'OCYAapCTBEHHBIX CTAHIApTOB B 3ToOi 061acTH. Co3/1aHHE CHCTEM RJICKTPOCHAOXKCHHU
OTHOCHTCS K CTPOMTENIbHOM JICATCIBHOCTH H PCTIaMEHTHPYCTCS HOPMATHBHBIMH JOKY-
MEHTaMH 1IPAMOro aedcTBus (Peaepayibibic HOPMBI), TEPPUTOPHAIBHBIMH U BE/IOMCTBEH-
HBIMH HOpMaTHBaMH.

(denepanbHble HOPMATHBHbIE JOKYMCHTHI:

-~ CTpOUTEJIbHbIE HOPMBI U npaBuia Poccuiickoit deneparun (CHull);

— rocyJiapcTBeHHsble ctanaapTel Poccuiickoit dcaepanuu ([OCT P);

— CBOJIbI TIPABUJI IO MIPOEKTHPOBaHHO U cTpoutenneTBy (CIT), B Tom uncne [IpaBuna

YCTPOMCTBA 3JIEKTpOycTaHoBOK (ITYD);

— pykoBosne JokymMeHTHI (PI).

HopmartuBHble 10KyMcHTHI cyObekToB Poccuiickoi denepanuu:

— TeppUTOpHaANIbHbIC cTpouTenbHbic HopMbl (TCH), B ToM Yncie MockoBckHe ropo/i-

ckuc ctpoutrensibie HopMel (MI'CH).

[Tpou3BOACTBEHHO-0TPACICBbIe HOPMATUBHbIE TOKYMCHTHIL:

— CTaHJapTHl NPEANPHATHH (00bEAUHENIHH) CTPOUTENLHOIO KOMILJICKCA M CTaHIapThl

obuiectBeHHbIx 00beuticHui (CTIL u CTO);

— BEIOMCTBEHHbIE CTpOUTeIbHBIC HopMbI (BCH);

— BEJIOMCTBCHHbIE HOpMBI IpoekTupoBaHus (BHII);

— BEJIOMCTBEHHBIE PyKOBOJAIIUC MaTepHaJlbl PCKOMEH/IATCILHOrO xapakrepa (PM).

B kauectBe (e/icpanbHBIX HOPMATHBHBIX JOKYMEHTOB IIPHMEHSIOT TaKXe MEeXIrocy-
JAPCTBCHHBIE CTPOUTENLHBLIC HOPMBI M IpaBMJIa M MCXKTOCYIapPCTBCHHbIE CTaHIApPThI
(I"OCT), BBeicHHbIE B neiicTBHE HA TeppuTOpuH Poccuiickoi ®deaepaumn.

Kak yxe oTMeuanoch paHee, OCHOBOINONAralOLIMMH HOPMATHBHBIMH JIOKYMEHTaMH B
obnactu anekTpocHabxenus 3aanui apusiores [IYD u komincke T'OCT P 50571. Tpe-
00BaHMs, U30XKEHHBIC B 3THX HOPMAaTHBHBIX JOKYMEHTaX, CICAYyEeT OOeCleuUuBaTh IpH
NPOEKTHPOBAHHUHU JIEKTPOTEXHHUUYECKOH yacTu NpockTa. O6LeCTpOUTENbIIbIE TPEOOBAHUS
K 3J€KTPOMALIUHHBIM IIOMELIEHUAM, KaOeIbHbIM COOpPYXCHHAM M T.I. H3Jaratorcs B
ri1. 5.1 upasa. 6 u 7 TTYD, CHulIl 3.05.06-85 «OnekTpoTexHHUeCKHe YCTPOcTBa» U pi-
Ie ApYrux CTPOUTEIbHBIX HOPM M NpaBusl. TpeOOBaHHs K 3JEKTPOMAILIMHHBIM IOMcuie-
HussM UBI1, u3noxcHHbIE B 171, 8, cleayeT paccMaTpuBaTh Kak peKOMCHAATENbHBIC, 10-
CKOJIBKY B SIBHOM BH/C OHH HE H3Jaraiorcs B HOPMAaTHBHOH NOKyMeHTauHu. TeM He Me-
HEE 110 COBOKYITHOCTH TpeOOBaHUH K pa3sMELICHHIO DJIEKTPOLLHTOBBIX yCTPONCTB, Mpeob-
pa3oBaTeabHbIX YCTaHOBOK U ADB HOpMBI k pasMeweHuto UBIT MoxHo nonobpats B cooT-
BETCTBYIOtwMX pasjenax [1YD u CHull.

HopmaTuBHO-TeX HUUeCKas IOKYMEHTALHS B 006JaCTH 3JICKTPOCHAOKCHUS OOHOBIISCT-
¢Sl CPABHUTENBHO PEAKO. DTO CBA3AHO C JIOCTATOUHO JIUTCIBLHON Mpolieaypoil pa3paboT-
KH HOpMaTHBa K €10 yTBepxaeHusa. CTaHzapTaMm, NMpeICcTaBIsOILHKM ayTCHTHYHbIA TCKCT
CcTaHmapToB MexX TyHapOJHOH 3JCKTpoTexHHUCCKOM komuccHH (MOK), mpenuectByeT
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noaroToBka u nybaukaius MatepuanioB MOK. HaunoHaibHBIE pOCCUICKHE CTAHAAPTHI
paspabaTeiBaloTCA NPOPUIBHBIMH TCXHHYECKUMH KOMHMTETAMH W Hay4HO-HCCJeNO0Ba-
TE/ILCKHMHU HHCTHTYTaMu K yTBepxkaawoTcsa locctaHnzaptoM Poccuu. B npoMexyTkax
MEKIY BBIXOJaMH HOBBIX HOPMATHBOB BBITYCKAIOTCS HHCTPYKTHBHEIE MATEPHAIIBI U PY-
KOBOJfLHE NOKYMCHTH ['0COHEproHaa30pa, a Takxke BEIOMCTBEHHbIE JOKYMEHTHI, YC-
TaHaBAUBAIOUIUE TPeOOBaHUS U JAIONIHE PA3bACHEHHUS 110 aKTyalbHBIM BOIIPOCAM B CBS-
34 C HOBBIMHU 33Ja4aMH B O0JIaCTH 3JEKTPOCHa0XeHus u TpeOOBaHHSIMH HOPMATHBOB B
CMexHBIX 00acTax. Takue MaTepHasIbl U PYKOBOASIIME JOKYMEHTH MyOJIMKYIOTCS B pas-
JHYHBIX BEIOMCTBEHHBIX HM3JaHHAX B OOLIEPOCCHHCKOM oduIManbHOM u3gaHuu [oc-
s”eproHazopa Poccun «BecTHHk [0CIHEProHan30pa» M PETHOHAIBHBIX H3JAHHAX, Ha-
npumep, B MOCKOBCKOM PETHOHC BBINYCKAETCs XKypHan1 « DHEProHan30p U 3Heprocoepe-
AKEHHE CETOJH».

B npunoxeHuun 6 NpUBOAUTCA CIMCOK HOPMATHBHO-TEXHHUYECKOH JOKYMEHTAIHH,
HEeOOXOIMMOH 71 OCYLICCTBIEHUS [IPOSKTHPOBAHUS U CTPOUTENBCTBA CHCTEM Oecmepe-
00lfHOro, rapaHTHPOBAHHOTO U O0LLETO IEKTPOCHAOKEHHS.

[TpoekTupOBaHHE CUCTEM NIEKTPOCHAOKEHUS NPOUBOIUTCS B HIOPAAKE, YCTaHABIH-
BacMoM CHullI 11-01-95 «MucTpykuus o nopsike pa3paboTKu, COrIacoBaHUsl, YTBEp-
MJICHUS ¥ COCTaBe NPOEKTHOM JOKYMEHTALIMH Ha CTPOUTEIBCTBO NPEINPHATHH, 30aHUH U
COOPY>KEHHU».

Coritacio CHull 11-01-95 OCHOBHBIM NPOEKTHBHIM HOKYMEHTOM Ha CTPOMTENLCTBO
00BEKTOB ABNACTCA, KaK MPaBHUI0, TEXHUKO-IKOHOMHUeckoe o6ocHoBanue (T30) ctpou-
TenbCTBa. Ha 0CHOBaHUM yTBEpXAEHHOTO B YCTAHOBJAEHHOM nopsake TOO cTpourenser-
Ba pa3pabaThiBacTCA pabodas JOKYMEHTauus. s TeXHHUECKH HECIOXKHBIX OOBEKTOB Ha
OCHOBE YTBED¥/ICHHBIX (0A00pEHHbIX) 000CHOBAHHII HHBECTUIIMH B CTPOUTEIBCTBO MO-
KET pazpabaTeiBaThCs pabounii MpoekT (yTBepkAacmas HacTh U pabouas [OKyMEHTAIM)
Win paboyast JOKYMEHTALUA.

OCHOBHBIM JOKYMEHTOM, PETYJIHPYIOLIMM IPaBOBBIC W (HHAHCOBBIE OTHOLUCHHS,
B3aWMHBbIE 0013aTEIBCTBA H OTBETCTBEHHOCTh CTOPOH, ABASETCS NOroBOp (KOHTPAKT), 3a-
KJIIOYaeMBIH 3aKa3YHKOM C TPHBIEKACMBIMH UM JJIs pa3pabOTKu NMPOEKTHOH JOKYMEHTa-
IIMH [IPOEKTHBIMH, TIPOEKTHO-CTPOUTENBHBIMU OPTaHH3ALUAMH, APYTHMH OPUIHICCKUMI
1 QusuyeckuMu nunamu. HeoThemiemol yacThio 1oroBopa (KOHTpakTa) AOMKHO OBITh
3a/laHHe Ha NPOCKTUpOBaHHE. PeckoMeHyeMBbli COCTaB U conepKaHue 3a/JaHUA Ha TPOEK-
THPOBaHHE OOBEKTOB XWIMIIHO-TPAKIAHCKOTO HA3HAYCHHA (K HUM OTHOCATCA B TOM
9YUCJIE ¥ AAMUHHUCTPATUBHBIC 31aHHs) PUMCHHUTENBHO K CHCTEMAM 3JIEKTPOCHAOMKEHUs
npuBogstTcs B Taba. 10.1.

T30 u paboune NpoeKkTh Ha CTPOUTENBLCTBO OOBEKTOB HE3ABUCUMO OT HCTOYHHKOB
duHancupoBaHus, PopM COOCTBEHHOCTH M MPHHAIEKHOCTH MOIEKAT rOCYIapCTBEHHOH
IKCIIEPTH3E B COOTBETCTBUH C TIOPSIKOM, YCTAHOBJICHHBIM B Poccuiickoit deneparuu.

OkcnepTHOH opraHu3anuei, NpoBoasuicH dKCNEPTH3Y NMPOEKTOB CHCTEM IEKTpO-
cHabxxeHus, aBasetca ['ocyaapcTBeHHbIH sHepreTuueckuil Haasop (I'ocaHeproHaazop)
B JIKLE €10 TEPPUTOpHAIBHBIX noApasaeneHui. [Tpu npoektupoBanuu CI'D B psane ciy-
4aeB HEOOXOAUMO TaKXke NPOBEAECHHE IKCIEPTU3BI B OpraHax CaHWTapHO-3HAEMHOIO-
THYECKOTO HaA30pa.
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Tabnuua 10.1. CocTas 3agaHusi Ha NPoekTUpoBaHue C3 06LeKTOB rpaXaaHCKoro Ha3HadyeHus

Ne . Ipnme-
w/n IlepeyeHb OCHOBHBIX AaHHbIX U TPeGOBAHUIA yaNme

| |OcHoBauue 11 MTPOEKTHPOBAHHUS +

2 | Bug ctpoutesscTsa +

3 | CtanuHHOCTD NPOCKTHPOBAHNS +

4 | TpeboBaHus k BApUAHTHOH M KOHKYPCHOMH pa3paborke +

5 | OcoGbie yC;I0BHS CTPOUTENLCTBA -

6 | OcHOBHBIE TEXHHKO-3KOHOMHYCCKHE NIOKA3aTen +

7 | OcuoBHbie TpeGOBaHMs K APXUTCKTYPHO-INIAHUPOBOYHOMY PELICHHIO 3/1aHHUS -

8 | OcHoBHble TpeOOBaHNs K MHXXEHCPHOMY M TEXHOJIOIMHECKOMY 0B0pY10BaHHIO +

9 | TpebGoBanus k pa3paboTke HHKEHEPHO-TEXHHHIECKHX MEPONPUATHH pax/IaHCKOM _

0GOPOHBI M MEPOTIPHATHI N0 HPCAYIPEKACHUIO UPE3BBIUANHBIX CUTYAIIMH
10 | TpeGoBanus 0 HCOOXOAMMOCTH: BBHITIOJIIHCHUS AEMOHCTPALIMOHHBIX MAaTEPHATIOB, HX

COCTaBe n CbOpMC; BBITIOJIHEIIUA HAYIHO-HCCIEA0BATE/IbCKUX U ONIBITHO-KOHCTPYKTOP-
CKHX pa60'r B IPpOLCCCE MPOCKTUPOBAHUSA U CTPOUTCILCTBA, BBIIIOJTHEHHUS 3KOJIOTHYEC~
KHUX W CAHUTAPHO-3NTHACMHOJIOTHICCKUX HOPM

Tlpumeuanwne. «+» — 00s3aTensHas no3uUKs, «-» — HeoOs3aTelbHas NO3UIKA.

qT10

yqp

H3noxum TpeGOBaHHS K MPOEKTaM Ha JNIEKTPOCHa0XeHHe, NpeabsaBiseMble ['0coHep-
roHaazopom [36]. [lockonabKy OCHOBHOE BHUMaHHE B KHUTE YAEIEHO CUCTCMaM Occrepe-
OG0HHOTO M rapaHTHPOBAHHOTO JJIEKTPOCHAOKEHHS, TO TPeOOBAHHUS K NPOEKTAM CHCTEM
ocBelleHus: OyAyT onymeHsl. B To jxe BpeMs mnepeueHb TpcOoBaHuH OymeT JOMOJHCH,

cBs3aHo co crienndukoit CbI u CI'D.

Jns pacCMOTPEHUA U COTJIACOBAHMS NMPOCKTHON JOKYMEHTAIMH B TEPPUTOPHAIBHOC

exieHue ['0coHeproHaa3opa J0MKHbL ObITh NPEACTABICHBI:

— MPOEKT, COTJIaCOBaHHBIN C NPCANPHUATHEM «DHEProcObIT» B YaCTH YUCTa 3JIEKTPO-
JHEpPTruH, TpeRNpHUATHCM (palloHOM) JNEKTPHUYECKHX CCTEH WM JpYyrod 3Hepro-

cHabxatoulel opranu3anuell — B HaCTH BHEIIHCTO JCKTPOCHA0KCHHUS;

— JIMLICH3Us OpraHHu3aluH, BBITOJIHUBILEH NIPpOCKT, BbIAdHHAasA B YCTAHOBJICHHOM I10-

paaxc opranamu I'ocaHeproHaasopa;
— TeXHUYECKHE YCJIOBHS HITH pa3pelleHHe Ha IPHCOEMHEHHYIO MOLLHOCTD;

— aKT 6anaHCcOBOM NPHHAMNIEKHOCTH U DKCITyaTallHOHHON OTBETCTBEHHOCTH;

— TEXHUKO-DKOHOMHUUECKOC O0OCHOBAHHE HAa HCINOJB30BAHHME DIJICKTPOIHEPrHH Ha
TEPMHYECKHE 1IETH NPH HAIMUUM DJICKTPOTCPMHUYECKOro 060pyaoBaHus; 000rpeB
koHTeiHepoB JAI'Y noJ TcpMHucCKHe HAarpy3KH He NMOJANafaeT K ABIACTCS TEXHOIO-

THYECKOH HAIPY3KOIii;

— COTJIACOBAHHE C OpraHaMu roCymapCTBEHHOTO CaHHUTAPHO-IMHIEMHOIOTHIECKOTO
HaJa30pa ¥ NMPUPOJOOXPAHHBIMH OPTaHH3aUAMHU 1IPH NPUMEHEHHH B COCTaBe Mpo-

ekta AI'Y;

— COTJIaCOBAaHME C YMPABICHHUEM MOJ3CMHBIX COOPYKEHHI U cnyx00i paiioHHOTrO ap-
XUTEKTOpa NMPH MpUMEHEeHHH B cocTase npoekTa JI'Y KoHTellHepHOro UCMIONHEHHS,

paconoXeHHO! BHe 3aHHs.
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VuuTeiBag TpeOOBaHUS HOPMATHBHO-TEXHUUECKOH JOKYMEHTALlUH, NPOEKT IC/IKCH
COJIEPXKATh:

— MOSICHUTEJBHYO 3aMTUCKY MO OCHOBHBIM TEXHUYECKUM PELICHUSM;

— MO3TaXKHbIE IIaHBl C PACIONOXEHNEM J1EKTPOOOOPYAOBAHUS U NIPOKIAMKOH dIiek-
TPUYECKUX CETEH;

-- MPUHLMITHAJIBHBIE CXCMBbI MTUTAIOLEH CCTH BHYTPCHHErO M BHELIHErO JeKTPOoCcHab-
KCHUS,

— Tpacchl MPOKJIAIKH MUTAIOMINX Kabenei;

— crietdukalm 000pyAOBaHMS, U3NEINH U MATEPUAJIOB;

— paszgen «3aluTa OKPYXKAIOMICH cpeabl»y MpH MPUMEHEHUH B cocTaBe npoekta JAI'Y;

— IUIaH pa3MeineHus kouTeiHepos [II'Y ¢ HaHeceHHeM Ha FCOMO/IOCHOBY.

B nmosicHUTCITIBHOH 3a1icKe JOMKHBI ObITH OTPaXKEHb! CNE/YIOLIHE BOTPOCH:

— Ha3HAa4YCHME U XapaKTEPUCTHKA OOBEKTa;

— 9UCNI0 paboTArOIIUX JTFOACH, CMETHOCTB paboTHI;

— KaTeropusi HaAeXXHOCTH DJIEKTPOCHAGKCHMS;

— OTKyJa U KakK IOJKJII0UeH 00BeKT;

- peweHus mo obecreucHUIo GecliepeGOHHOro ¥ rapaHTHPOBAHHOI'O 3NEKTPOCHAD-
KEHUS;

— KaTCropuy MOMEILEHHH M0 CTEMEeHH OMACHOCTH MOPAXKEHHS DIIEKTPUUECKUM TOKOM;

— ¢110c00 BBITIONHEHHS MICKTPONPOBOJIOK;

— 000CHOBAaHWC BEIOPAHHOTO J1EKTPOOOOPYAOBAHMS;

— CUCTEMBbl YpaBHUBaHHS MOTEHLMAIOB, 3aILIMTHOTO 3a3€MJICHHS], MOJTHUE3AILIUTHI,

— pellieHus o 06ecmeueHUIO IeKTPOMArHUTHOH COBMECTHMOCTH.

Ha nnaHax HaHOCST M YKa3bIBaIOT:

— CTPOUTCNBHBIE KOHCTPYKLMH U 000pYTOBAHUC B BUIC KOHTYPOB;

— HauMEHOBaHHWE TIOMEILEH NI,

— BBOAHO-pacnpcaenutenbiole  ycrpoictea, I'PU, pacnpenenurenpHele mWMTBI ¥
MYHKTBI, IUUTKH OCBEILEHMS, MKa(bl YIPaBIEHUS M aBTOMAaTUKHU U MX 0003Haue-
HUS;

~ UCTOYHMKN OccrepcOOHHOro 1MTaHus, BKIOUas mkadbsl aKKyMyJASTOPHbIX Oara-
peii, gononHutensHoe obopynosanue MBIl 1 ux o603HaueHus (Majblec «po3eTOY-
Hele» VBI1 Ha mnaHax He MOKa3bIBAKOTCS);

— CHICTEMBI TOCTOSTHHOTO TOK4;

— IU3eNb-TEHEPATOPHbIE YCTaHOBKY;

— IPYNITOBbIE MMTKH ¥ MX 0003HAYEHNS;

— pa3nenuTenbHbIe TPaHC(HOPMaATOPBI;

— $unbTPHI, QUIBTPOKOMIIEHCUPYIOIINE YCTPOHCTBA ¥ KOHIMLMOHEPH! FApMOHHUK BHE
coctaBa UBII;

— BBIKJTIOYATCIIH, IITETNICENIEHBIE PO3ETKH;

- IMHUW pacTIpcleNUTEeNbHBIX Y TPYNIIOBBIX ceTeid, X 0003HAUCHUS, MapKy MPOBO-
JIOB, CCUEHMSI, CTTOCO0 MPOKJIATKH;

— JIPYroe yIeKTpuueckoe odopynosanme.
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TTpuHUHIHATBHBIC JACKTPHUECKHE CXEMBI BBINOIHAIOTCS CJICAYIOIHAM 06pa3om:

— pacTpeiefiuTeNbHbIX H IPYIITOBbIX CETEH — B OMHOJMHEHHOM H300paXKeHHH, C BbI-
JICNIEHHEM HYJIEBOTO pabouero U Hy;J€BOI0 3allIUTHOrO MPOBOAHHUKOR;

— HCTOYHHKOB Oecrepe0oHHOro MUTaHUA —- B OJHOJMHENHOM H300paXXCHHUH ¢ BbIJE-
JIeHHeM TEPMHHAIOB IIOAKIIOUeHHa Kalejeil rnepeMcHHOro Toka; Heo0s3aTelbHO
n300paxenne kabenel MoCcToSHHOTO TOKa, CBA3BIBAIONMX cHcTeMHbIH 0ok UBII n
mxkad AB unu Beimpamure 1 AB cHCTEMBI TOCTOSHHOTO TOKA;

— JIMHUM TIMTaHHUA HArpy30K MOCTOSHHOTO TOKA M CHCTCMbI MMUTAHHA HA IIOCTOSHHOM
TOKe N300paXaroTCs Ha OTAC/bHBIX JHCTaX.

VYcioBHble 0003HAYEHHS B IPOCKTaX BBIMOJIHAKOTCS B COOTBCTCTRHH C HOPMAMH poc-
cuiickux ctaHaaptoB. Ilpumenstorcs oGo3HaueHMs, 1IpeycMoTpeHHble EauHol cHcTe-
Moii koHcTpykTopckoii nokymenTtaiuu (ECK/[) u Cucremoll nmpoekTHOM NTOKyMEHTaUMH
qs crpoutesnsersa (CILIC).

B pe3ynbraTe MOJIOKHTENBHBIX PE3YJNBTATOB IKCMEPTU3BI MpoekTa B opraHax ['oc-
HHEPrOHAA30PA POH3BOJMTCS €ro COIJaCOBAHUE H JIEAAETCS OTMCTKA (LUTAMIT) ¢ JaTOH H
MOAMHUCBI0 OTBETCTBEHHOI'O JIM|A HAa JIUCTAX COTJacoBaHWil, oOIMX NaHHBIX WM Ha
MPUHUMITHATIBHOH NEKTPHUYECKOH cXeMe.

Be3 monoxuTensHOro pesysibrata IKCIEPTH3bl U YCTPAHEHHS 3aMEYaHUI 110 MPOEKTY
TpHEM B KCILIYaTALHMIO DJIEKTPOYCTAHOBKH 3aTpeinaercs.

10.2. Bb160p NpOEKTUPOBLLMKOB, NOCTaBLMKOB 060pyaOBaHUA
M noapAAYMKOB Ha Npou3BoaAcTBO paboT

BeiGop opraHd3anyu 1 Co3maHus cHCTeMBl yekTpocHatxkeHus (CD) HHTCIICKTYyab-
HOTO 371aHHs TpeOyeT 3HAHHS BO3MOXHOCTEH HCITOJHMTEINS cpa3y MO HECKOJIbKHM HarpaB-
JICHUAM AESTENBHOCTH —- MPOEKTHPOBAHHIO, MOHTAXY M MyCKOHaNaJKe, IOCTaBKe H 00-
CILY)KHBAHHIO 000pYIOBaHHS. DTO BBI3BAHO TCM, YTO CHCTCMBI diiekTpocHabxenus (CI)
MHTENJICKTYabHbIX 31aHHH SBASIOTCS CJIOKHBIMH AIlIapaTHO-TIPOrPaMMHBIMH KOMITIEK-
camH. Borpocel co3naHus yCTPOUCTB M CHCTEM ICKTPOCHA0XKEHHS OKa3alHCh HA CTBIKE
MHOTMX HAaIpaBJeHHH TEXHHKH: CHCTCM aBTOMATHYECKOI'O YIPABJIEHHS, MPOMBIILLICHHOM
IEKTPOHUKH M MOINHOH HMITYJIbCHOH TEXHHMKH, DJIEKTPOMArHUTHOH COBMECTHMOCTH H
MHororo apyroro. PasHoobpa3scH u nepeueHb 3eKTpooOopy10BaHHS H YCTPOHCTB, KOTO-
pblie MOTYT BXOJIUTH B 00OBEAHHEHHYIO CHCTEMY dJIEKTpocliabkeHHnsa o0beKTa:

1. Tpancdhopmaropsl ¥ 3aKpbITble BBICOKOBOJIBTHBIE pacipesieHTebHblE YCTPOHCTBA
Ha Hanpsikenue 6/10/20 xB.

2. BrogHo-pacnpenenurtensHelie yerpoicrsa, 'PI u rpynmosle muThI.

3. YeTpoiicTBa aBTOMAaTHYECKOTO BKNIOYCHUS PE3EPBA.

4. Jluzenb-reHepaTopHbIE YCTaHOBKH, I'a30MOPILHCBBIE MAILHHbI, Majble THIPO3NEK-
TPOCTAHIIMH.

5. UcTouHHKH BecrepebOHHOro muTaHHs.

6. CHcTeMbl TOCTOSTHHOTO TOKA,

7. UHBepTOPBI H KOHBEPTOPHI ITOCTOSHHOTO TOKA.

9 — 6499
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8. Kouseprops! yactors! 50/60 'y, 50/400 I

9. CunoBele KOMMYTATOPbl — PaHKHPOBUIMKH Harpy3KH.

10. YcrpoiicTBa MOSTHE3ANIMTBI, 3a3eMIIeHHS, CeTeBbIe (PUIBTPBI U T.1.

JocTaTo4HO maxke ATOrO HEMOSHOrO IMEPEUHCIIEHHs] DJIEeKTPOOOOpYNOBaHUS U yCT-
poitcTB, YTOOBI MMOHATH, HACKOJIBKO CJIOMKHA 3a/a4a, CTOsAIas liepej pa3pabOT4HKOM MO
co3ganuo CO. Ipoucaypa 1 ocobeHHOCTH BBIOOpA MONPSAYHKA JETAIBHO pa3o0pailsl B
[37]. 3neck kpaiiHe BaXXHO [J1sl 3aKa34HKA HE OMIHOUTHCS B BEIOOPE HCTIOMHUTENS (ITPOCK-
THUPOBIIMKA M TMOAPSAIYHKA), KOTOPBIH BO3bMET Ha ceOd OTBETCTBEHHOCTb 33 KauecTBO
TEXHUUYECKHUX pellieHHi U MOHTaxa co3aBaeMoit C3, HalloJiHeHHe ee COBPEMEHIIBIM 000-
PYZOBaHHEM, 38 CPOKH BBIITOJIHEHHS PA3HUYHbBIX TAloB padoT U T.n. OueBHIHO, YTO OC-
HOBHOE BHHMAaHHMC 3aKa34uMKa JOKHO ObITH 00palieHO Ha IIOArOTOBHTENBHBIH JTall,
NpeABapaoMUi HEMOCPeACTBEHHO pa3paboTKy MPOEKTa U €ro peaH3auHio.

INoaroroBuTCAbHBIM Tam coznanns CO MoxeT ObiTh pa3nesieH Ha TpH moaatana [37]:

1. Onpenenenne cocraa C3 ¥ COOTBETCTBYIOILEIO IIePeUHs d1eKTPOoOOpyI0BalHs,
BXOJAILETO B MOAJIEXKANIYIO TPOEKTHPOBAHHIO CHCTEMY.

JLIg COCTaBNCHHUS TAKOTO MPEABAPHUTEIILHOTO 1ICPCUHS HCOOXOANMBI:

— HaJlH4Me TIOIHON U JOCTOBEPHOH TeXHN4ecKoH nHdopManuy;

— obecrneueHrc KaUYCCTBCHHOM MOAEPXKKH CO CTOPOHBI TIPOU3BOJIMTCICH TCXHHKH;

— HajIM4Hue ONbITa PabOoThl C TEXHUKOH JIAHHBIX TIPOH3BOAUTEIICIH;

— HaJH4He cepTHHHUKATOB HA MPOIYKUHIO;

— BO3MOXHOCTB TocTpoenus C3 1o MpUHLIMIIAM, H3JI0KCHHBIM B IJL. 5.

CocTaByieHHBIH TlepeueHb N0MKeH ObITh H30BITOUCH 110 HOMEHKIAType H IHANa30Hy
MOILIHOCTEH.

2. UimxuHuprHrosas npopaborka, BKIIOUYAIOIas OMpC/CACHHE MPHHUMIIOB paboTHl
CD u pe3epBHpOBaHHs deKTpocHabkeHusd, HCOOXOIUMBIX JIOTHYECKHX CBSI3EH, KOHKpET-
HBIX TpeOOBaHUH K OTAENBHBIM BHAaM OOOpY/IOBAaHHS, COCTABICHHE MPOEKTa TEXHHYE-
ckoro 3aganus (T3).

3. BoiOop BoicokoipodeccHOHATBHON KOMMAHUH-HHTErpaTopa, MOCKOJIBKY Heo0Xo-
JMMEIM YCJIOBHEM BBIMOJIHEHHS MEPBBIX /IBYX 1IaroB ABISCTCA y4acTue B paboTe KBaJlH-
GUUHMPOBAHHBIX HHXXCHCPOB-pa3paldOTYMKOB, BIAICIOMIMX KOMILJIEKCHBIMH MCTO/1aMH
npockTHpoBaHus CO B 11€JIOM M HMEIOIUX JOCTaTOYHO I1yOOKHC 3HAHHUS IO BCEMY psiay
HCIIOJIB3YEeMbBIX YCTPOHCTB U 000pYAOBaHUS U BO3MOXKHOCTSAM MX afanTagHH K TpeOOoBa-
HHUSIM CMEXHBIX HHXXEHEPHBIX cucTeM (cM. . 11).

Tpu 1wara noAroTOBUTCIABHOTO 3TANa CO3JAHUS CHCTEMBI IEKTPOCHAOKCHHS SBIIA-
I0TCS KJTIOUCBBIMH /151 BCETo Tponecca. Pazymeercs, 601bI10C 3Ha4CHUC UMCCT KaueCTBO
MPOEKTHUPOBAHHS, MOHTaXa, ITYCKOHAJIAMO4HBIX H CEPBUCHBIX padoT. [IpuHiHIBL paboThl,
000py1OBaHHE U HCITOJHUTENB LIPOEKTA ABJISIOTCS TOH OCHOBOH, Ha KOTOPOH OasupyeTcs
cHCTeMa DJIeKTPOCHA0KEHHS .

O4eBHIO, YTO CAMBIMH «IOPOTOCTOSHITUMM» OKa3bIBAIOTCS OINMOKH B HIEONOrHH
nocrpoenus C3, ynyueHHs B MPUHUHIIAX paboThl, HCMPABHIILHAS OPHUCHTAINs B BBHIOOpE
06opynoBaHus, T.e. OUIMOKH, BO3HHKAIOIIMC HA CTAJHH COCTABJIEHHS TCXHHYECKOTO 3a;1a-
Hus, GopMyaupoBaHus TpeOGOBAHMI TEXHHYECKOTO 3aJaHHs H Ha 3Talle pa3paboTkH
CTPYKTYPHO# H MPHHUUITHATIBHOH 3JIEKTPHYECKHX CXEM.
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OucHb Ba)XHA NPaBUJIbHAS CTHIKOBKA pasin4Hblx ycTpoicTs CD. Hanpumep, B HekoTo-
PBIX CJAy4asx MOXHO BCTPETHTH PEKOMEHIAMH OTHOCHTE/BLHO NPHMCHCHHS IH3ENb-TeHe-
PaTopOB ¢ MOIIHOCTBIO, B 3...4 pa3a npeBblLAIoIIeH yeTanoBieHHyio MolitHocTs UBII, ko-
TOpbIe ILITAHHPYCTCS MUTATH B aBaPUIIIOM pexHMe OT AH3elib-I'eHepaTtopa. B To xe BpeMs,
TEXHHUYCCKH TOYHO 000CHOBaHHBIN BbIOOp Moiuoctd JAI'Y (cM. ra. 4) v rpaMoTHoe Mo-
CTPOCHHEC CXCMBI MO3BOJSIOT JIOBCCTH 3TO COOTHOLLUCHHE 0 3Havennit 1,1...1,5.
HeTpy/jtHo npe;jiCTaBUTh 110CIC/ICTBUS, BO3HUKAIOIIME B DTOM cilydac:
- IIPCBBIIICHHC YCTAHOBJICHHON MOILHOCTH IH3eNb-TeHeparTopa B 2...3 pasa 1o cpas-
IIEHHIO C ONTHMAJIBHOM
pe3Koe yBesardeline Macchl U rabapuToB IM3eb-reHepaTopa,

— HCO0OX0/AMMOCTDb 00IBIION MIOLMAAY NOMCIeHHs, QyllaMeHTa U BbICOKOC MOTped-
JICHHC TOIUIMBA;

— 3HaYuTelbHBIA POCT UCHBI;

— JIONOJHHUTEABHBIC NPOOCMBI, BbI3biBaeMble paboToii 'Y B peskuMe MalblX Harpy-

30K U TpeOyIoIMe COOTBCTCTBYIOIUMX NPOEKTHBIX PELLEHHH.

MeHee cepbe3HbIe, HO TAKXKE OTPAXKAIOIIMECS HA TEXHHKO-DKOHOMHYCCKHX MTOKa3aTe-
JISIX MPpOcKTa NpoOaCMbl IPUCYTCTBYIOT IPH BBIOOpE U OCTaJIBIIOro 000pYJ0BaHHS (eXe-
Mbl BeinpamuTeiaci MBI, koiu4yecTBO BRIIPAMHUTENEH B CHCTEMAaX MATAHHS ITOCTOSHHOTO
TOKa, cMKOCTH aKKymy:1sTopsabix Oatapei MBIl u cucreM nMOCTOAHHOrO TOKA, KOJIHYECT-
BO HHBCPTOPOB H T.j1.).

Haubonce uacTo BcTpeuaeTcs 3aBblllieHHAs WM 3aHWXKcHHas MoinocTs MBI kak
npu npoexruposaanu CbD, Tak v 1pu Blj1aue 3a;1a1us. s HenoOpoeoBECTHOrO 1IpoeK-
THUPOBILHKA, 3AMHTEPECOBAHHOTO B Mpoaaxe 000py/I0BaHNs, 3aBbIILIEHHE MOIUHOCTH 03-
Ha4YaeT YBEIMUYECHHE jI€HENHOI0 000poTa M COOTBETCTBEHHO NPHOBLIH. [l OpHEHTHPO-
BOYHOM 1IPOBEPKU MOXI1I0 11pUOernyTh K orelike MoiHoeTH CBD no yneabHbIM Monio-
cTsim (cM, pazi. 3.5).

beigator ¥ omubOkM camoro 3axka3zuuka. [lpu oielike
norpebHocty B MommocTsx ChD nHeoOxo/MMO 3HATh
MOILHOCTH BHOBb YCTaHABJIMBACMbIX PadO4MX CTaHUMH,
CepBepoOB M aKIuBlioro ccreBoro obopynosanus. Ha
1IpaKTHKe Berpeuaercs 1py0as oninOKa 11pH MONbITKE O-
pe/elienust 110TpeGisieMOi MOIIIHOCTH MO KaTaloXHBIM
JannbiM OJIOKOB MUTAIMS 000py/ToBalivs. DTH jJaliHble
HPUBOIATCS HA 3aBOJICKON TaOiIMuKe («IIIHIIBJIHKE») CO
CTOPOIILl  33/IIMX  1naneiicit  HiipoKOMMYHHKAUHOHHOTO
000pYy/I0BAlNA, U OHM X3APAKTCPH3YIOT MAKCHMAJBHYH)
HAIPY304HYIO CIIOCOOHOCTDL 0JI0Ka 1IMTAHUS, HO He KaK He
PEaIbHYK) MOIIHOCThL notpebuenud. [lis peajisHOH onel-
KH MOIIHOCTH HEOOXOOUMO YTOUHMTH HArPY3Ky MO TeX-
HUYECKON JOKYMEHTAUHMH MM MPOBECTH peanbHbld 3a- 5
mep. Jast hToro yno6so MCrnonb3oBaTh KOMIOAKTHBIE H3- Puc. 10.1. Brieuthiit suA

KOMNAaKTHOro namepurena
MEpHUTENN TOKA, MOILIHOCTH U DYHEPTHUH, BKIIOYAEMBIE HeE- MOLLHOCTY 1 3HEpruu
1OCPCACTBEHHO B po3eTKy (puc. 10.1). (ucmouruk: PeakTech)

9*
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ABTOpY H3BeCTEH cny4ail, koraa MonrHocTb CbD mblTanuck BBIYUCANTD, HCHOB3YS
B KQyeCcTBE PacyeTHBIX BEJIHYMH HOMHHAIbl H KOJIHYECTBO JJIEKTPHYECKHX PO3ETOK B
nomemenuu. Ciy4all HACTONBKO MpHMedYaTesIbHbIM, YTO 3aciyKMBaeT omnucaHHd. B
CepBEPHOM MTOMEIEHHH TPOEKTOM HpeaycMaTpHBaiock 70 3JeKTpHYECKHX PO3ETOK ¢
HomuHanoMm 16 A, 250 B. Pacuer mongHoctn CBD 3akitodancs B MPOCTOM YMHOXEHHH:
70x16 Ax250 B = 280 kBA. WcxoaHbli MOCKLT TAKOTO pacyeTa COCTOMT B TOM, UTO 000-
PyZOBaHHe BKJIIOUCHO B KaXIYIO PO3ETKY (MFHOPUpPYETCS COCTaB M KOI(D(HUIMEHT HC-
MOJIB30BaHUsi 000PYI0BaHHUS ), TOTPCOISETCS MAKCHMANIBHBIH JU1 JAHHOTO THIIA PO3ETKH
TOK (MTHOpHpPYETCS peallbHOE JJ1eKTPOnoTpebieHHe), a HampsKeHHE B DJEKTPHYECKOH
cetd BmMecTo 220 B paBHO HOMHHA/IBHOMY HAMPSKEHHIO, HA KOTOPOE pacCYMTaHa po3eT-
ka, — 250 B. CooTBeTCTBEHHO €C/IH YCTAHOBHUTH ApPYrHe PO3ETKH MM HU3MEHHTBb MX KO-
JIMYCCTBO, TO U3MCHHUTCS H MOIIHOCTh HArPYy3KH!

Pexomenmaunn 110 BoIGOpY nmoapsimunka Ha co3ganue CO mpeacTaBieHsl B BUJE TO-
CNe0BaTeNbHOCTH AaroB [37], mepBbIM U3 KOTOPBIX sSBAseTcs cOop HHMOpMaIMH O KOM-
IIAHHSX, CTIELMATU3NPYIONINXCS B 00JIaCTH CHCTEM MIEKTPOCHAOKEHHS.

Jlanee BbIOOp KOMIMAHUH OCYIIECTBAACTCS HCXOSA U3 CIEIYIONIMX KPHUTEPHEB:

1. IIpennoxenne k uciosns3oBanuio B C3 Hanbonee LHPOKOro creKkTpa 06opy10BaHHS.

2. Hanuume nuueH3MH Ha TpaBO BBITOJHEHHS TIPOEKTHBIX CTPOHMTEJIBbHBIX, MOHTAX-
HBIX M MTyCKOHAJIaJI04HBIX paboT.

3. Hannune y kommanuu ¢dupmenHoro cepTdukaTta Ha 1IpaBo NpPoBeneHUs paloT ¢
TpebyembiM Bugom obopynoBanus (UBI1, JIT'Y, cucteMaMu MOCTOSHHOrO TOKA U T.1.).

4. OGecrieueHre ydacTusi B paboTe TEXHHYECKHX CIEUHATUCTOB, KOTOpPbIE HUMEIOT
JUYHble cepTH(HKATHI HAa TPaBO pabOThl C KOHKPETHOH TEXHHUKOH.

5. llpeacrapnenne KoMmaHueHd pedepeHc-1MCTa, pEKOMEHIAIMHA H OT3BIBOB NpEIbI-
OYHIMX KJIMEHTOB, a TAKXKC MPCACTABJICHHC HH(OPMALMH O HAJIMYHH 3aMacHbIX YacTed Ha
ckiane, o0beMe TOKYMEHTAIHH, [IPHOOPHOM MapKe U T. 1.

6. Bo3amoxxHOCTD 0o0ecredeHHs] KOMITaHHEH CaMOCTOSITENBHO HIIH YEpe3 MOCTOSHHBIX
MapTHEPOB MOCTABKH CEPTHHPHLUHPOBAHHOIO 000PYA0BaHHUS.

B npornecce aHanuza MeSTENBHOCTH U BbIOOpa KOMITAHHM JOJDKEH cHOPMHPOBATHCS
CITUCOK He fojiee yeM U3 AByX KoMmnanuii. Eciv 310T criMcok Gostblue, 3HauHT, 1100 3aJa4a
HpocTas, MO0 re-To MPOITYIIEH 1uar (HampuMep, MPOCTOM 3a1a4ell MOKET ObITh CO3TaHHe
pacripeneneHHod CbD 6e3 mepenesiku rpynmnoBslx ceteit). [lajiee HaCTyI1acT MOMEHT OKOH-
4aTeNbHOr0 BbIOOpA MOAPSAHHKA M COCTABIEHUS JOrOBOPA M BBIMOHSETCS CAEAYIOMIEE:

— dopMHpOBaHHE CIHCKA U3 IBYX KOMITAHHH;

— pa3zpaboTka KOMITAHUSMH TpeIOKEHHH 110 TEXHHYECKOMY 3aJaHHIo Ha co3nanue C3;

— BbIOOp Hanbonee ynauHoro MpeasioKeHHSs;

— pa3paboTka raHa-rpadHka paboT ¢ yUETOM y4acTHs CyOImOApsaaHbIX OpraHHu3aiHil;

— corjacoBaHHe IJ1aHa-TpagyKa v MOAroTOBKA JI0Or0BOPa Ha IIPOEKTHPOBAHHE;

— 3aKII0YEHHE JOTOBOPA U HA4aJlo MPOSKTHPOBAHHUS.

[TocnenoBaTenbHOCTE U COEPXKAHHE LLATOB MOTYT 3aBHCETh OT BHYTPHBEIOMCTBEH-
HBIX IpaBUJ BbIOOpA MTOAPSMUMKA U 3aKIIOYEHHS JJOTOBOPOB Ha MOCTaBKY U MOHTax 000-
pynoBanus. BosMoxHa cienyomas nocne 0BaTeabHOCTh:

— BBIOOD reHEpaIbHOIO MPOEKTHPOBIIMKA;

— pa3paboTKa IPOEKTa;
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— NpOBEJICHNE TEHIEPA Ha PeAIN3alMIO MPOEKTa;

— 3aK/TIOYEHHE JIOTOBOPA Ha NOCTaBKy 00OPYI0BaHHS H CTPOHTEIbHO-MOHTAXHBIE pa-
00T,

OnHO BakHOEe 3aMeyaHHe, KOTOpOE CieayeT Y4YMTHIBAaThH MPH BbIOOpE MOCTaBILIMKA
obopynoBanus [38). HekoTopbie KOMIaHHH-NOCTABITMKH 000pPYIOBaHHS 3asBNISIOT O Ce-
0e Kak 00 SKCKITIO3MBHOM (MCKIIOUHTENFHOM) MOCTABIIMKE Kakoro-iubo tuna obopyno-
BaHHA. 3aKa3uMK JOJDKEH MpeAcTaBiATh cebe, YyTo, yCTaHABIHBAas OTHOIIEHHS C TaKUM
MOCTABIIMKOM, BO3MOXHBI CIIEIyIOLIHE OCTEeACTBHS:

— 1[EHOBBIE XapaKTepHUCTHKH MOCTaBIsIeMOro 00OpyAOBaHHUS, CKOpee Bcero, OynyT 3a-

BBHILICHHBIMH;

— nanbHellllee pa3BUTHE CHCTEMBI MpPENoOJaraeT HCHOIb30BaHUE TOrO ke obopymo-
BaHHA OT TOI'O Xe NOCTABIIHKA;

— B clly4yae pa3HOrJacHi IO [[eHaM, TEXHHUYECKHM XapaKTepHCTHKaM, CpOKaM IocTa-
BOK M.T.JI. 3aKa34YMK BBIHYX/EH BCE PaBHO MpHOeraTe K yCIyraM OfHOIO U TOTO XKe
mapTHepa;

— eCJTi KOMIaHHA [PEKpalaeT OTHOLIEHHS C MPOU3BOAMTENEM HIH BOOOLIE JHKBH-
JIUpYeTcs, TO BO3HUKAIOT CIOXKHOCTH C 3aacHBIMH YacTAMH H pacXOJHbIMH Mare-
pHanamMu.

[IpuMeHHTENBHO K cHCTEMaM 3MEKTPOCHAOKEHHS TPYIHO NPEANOA0KHTE, UTO MOXKET
NoTpeOoBaTHLCS NPHUMEHEHHE YHHUKAILHOIO 3JIEKTPOOOOpYMOBaHHS, BBIIYCKAEMOTO «MOJ
3aKas». ITO XapaKTEPHO s OOBLEKTOB OONMbIION DHEPrETHKH, HAlpUMEpP IMIpOreHepa-
TOPOB, NPOEKTHPYEMBIX MOJ KOHKPETHYIO I'MIAPOdIEKTpOCcTaHIHI0. B paccmarpuBaemom
ciydae 00opya0BaHHe BBITYCKAaeTCSd B MaCCOBOM KOITHUECTBE.

Bri6op oOopynoBaHHs JOMKEH AONYCKaTb CMCHY MOCTaBIIMKa (HO He O0OpymoBa-
HHA), cTadunbHOE 00eCeUCHUE 3anacHbBIMKM YacTaM U oOecrieueHHe CepBUCHBIM 00Cy-
KHBaHHEM.

10.3. CtpouTenbCcTBO, NYCKOHaNago4Hble paboTbl U caava
CUCTEMbI 3IEKTPOCHAOXEeHMA B IKCNflyaTauuio

OcyillecTBNieHHE CTPOUTENLCTBA periameHTHpyercs [IpaBunamu ycTpoicTea 31eKTpoyc-
TaHOBOK, CTPOMTENBLHBIMH HOPMaMH U IpaBHJIAMH, CTaHJapTaMH H MpH NIPpaBUIILHOM Bbl~
Oope noapsmauMka, 001aqaroIIero COOTBETCTBYIONMMH JIMILIEH3HSIMH U ONBITOM padoThl,
HyXaeTcs TOJIbKO B HHKEHEPHO-TEXHHUYECKOM HAJ30pe CO CTOPOHDI 3aKa3uHKa ¥ aBTOp-
CKOM HaJ30pe CO CTOpPOHBI MpockTHpoBsiHka. CormacHo ®@enepanbHOMY 3aKoHY «O M-
IEH3UPOBAHUH OTHEJbHBIX BHAOB JCATEIBHOCTHY JIMIEH3UPOBAHHIO MOMJIEKHUT TaKKe
ocyiecTBAeHHE GYHKIHHA 3aKa3urKa. 3TO 03HAUYaeT, YTO 3aKa3YHK JO/KeH HMETh NpaBa
Ha WHXXCHEPHO-TEXHHYEeCKHH Haq30p 3a peanusalcid npoekra. Paspemenue Ha Takoit
BHJ AEATENBHOCTH OQopmiseTcs auneH3uel ["occtpos Poccuu v cooTBeTcTBEHHO npexy-
CMaTpHBaeT HAIMYHE KBATH(PHUIHPOBAHHOIO MEepCcOHAa, COCOOHOTO OCYILECTBIIATH 3a-
SBJICHHYIO ACATENbHOCTh. ECIIM HHBECTOpP HE MMECT THLEH3HH Ha OCYILECTBIEHHE (PYHK-
MM 3aKa3UHKa, TO CYUIECTBYET MPAKTHKA OCYIIECTBICHHS (PYHKIMH 3aKa3uHKa CHIAMH
ynpasisromeH (MHXUHHPHHIOBOH ) KOMIIaHHH, UMEIOLIEH THLEH3HIO.
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[Tocsie 3aBeplLUCHHS CTPOMTEIbHO-MOHTAXHBIX paboT HacTymaeT ouepenb MycKoHala-
JIOYHBIX paboT. B psine cnydae nmyckoHanaaKy ocymIcCTBSET apyras opranusauus. Cyiue-
CTBYIOT TPYMNbl KOMNaHHi, paboTaroie B €AMHOH TeXHONOrH4YCCKOH 1ENoyKe AN Tex-
HOJIOTHYECKOM XOJauHre. JlesTesbHOCTh TAKMX KOMMAHHH OCYIICCTBISETCS MO ICMOYKE
nepesayy 3aKasa «MpoeKT — MOCTaBKa — MOHTaX —- MyCKOHaiaka — rapaHTHItHOE 00-
CIyXHBaHHE — TIOCAerapaHTHitHoe ob6cayxuBaHue». IIpu BeIOOPE NoapsiTUHMKA H NPHBIE-
YEHHH Pa3IMYHBIX OPraHU3aLHH XesaTenbHO, YTOOb! 3TO ObLIH 110CTOSIHHBIE MapTHEPDI.

3aKT0YnTENBHBIM 3TanoM paboT no co3aanuio CO gpiseTed ciaya B 3KCIIYyaTaluIo.
[Tpoueaypa coadyd »1eKTPOYCTAHOBKH B JKCILIyaTauHio npeaycmorpeHa ri. 1.8 ITY3,
CHull 3.05.06-85 «DnexTpoTexHuueckie yctpoiictsay, 1. 1.3 Ilpasun skcruryarapvu
snekTpoycranosok norpedureneit (IID3I1), TOCT P 50571.16-99, 3aBoaCKMMH HHCTpPYK-
LMAMH Ha 0GOpYJOBAaHHC M YTBCPXKIEHHBIMH METOAMKAMH HCHbITAHHH. OTHOCHTENBHO
CBED u CI'D ycranoBNeHHBIH MOPAAOK MPOEKTHPOBAHMS ¥ C/1a4YM B DKCIUIyaTalHIO 3a4ac-
Tyt0 HapywaeTcs. OCHOBHBIMH HAapyLIEHHSMH SBJSIOTCS OTCYTCTBHE B PsJie cly4yaes ca-
MOTO TIPOEKTa M €ro KCMEPTH3bI, a TAKKC BBOJA ICKTPOYCTAHOBKH 0C3 MpebsABICHHS
uHcnekropy ocaHeproHaizopa. PykoBogutenu npeanpHaTHil JOMKHBI TIPEACTABISTh
BCEO Mepy OTBCTCTBEHHOCTH (BILIOTH [0 YFOJOBHOH) MpPH DKCMIyaTalMu DJIEKTPOYyCTa-
HOBKH B HapyweHue [1I2I1.

Jlnst cjaum NeKTPOYCTAHOBKH B HKCILIYaTalMIO CleLyCT MOArOTOBHTH KOMILIEKT JI0-
KYMEHTAIHH, MpedbsBiseMblii Ha npHeMke. B Hero BXoOUT caM NMPOEKT, aKThl H MPOTO-
KOJIBl MCHBITAHMH, DKCIIyaTajoHHas mokymeHrtaius. CoctaB v gopMa JOKYMEHTOB
npuseaens B8 BCH 123-90/MMCC CCCP «UncTpykuus no oQopMICHHIO MpHEMOca-
TOYHOHM JOKYMCHTAIMH MO 3JEKTPOMOHTAXHBIM paboTam».

B HacTosiiee BpeMs TpeOOBaHHS K NPHEMOCIATOYHON JOKYMEHTAlMH YCTaHABNNBA-
I0TCS TEPPUTOPUAIIBHBIMH OpraHamMyd JHEpProHaA3opa B COOTBETCTBHH € JOKYMEHTOM
«MeToguuyeckde yKazaHHUs MO HOPSAKY JOMYCKa B DKCIUIyaTapHtio HOBBIX H PEKOHCTPYH-
POBAHHBIX WIEKTPHYECKUX M TelJIOBBIX DHEProycTaHOBOK», BBEACHHBIX mucbMoM ['oc-
sHepronanzopa P® Ne 32-01-05/105 ot 05.04.2002. Hanpumep, 10 MOCKOBCKOMY peruo-
Hy ObLIO BEIMYyHIEHO HH(OPMAaHOHHOE NHChMO-Tpealrcanie MocropsHeproHaiazopa
Ne UTT-05/202 ot 04.06.2002, sroasmee B AeiicTeue [NonoxeHHe o nopsike JOMycka B
HKCIIYATAUMIO HOBBIX U PEKOHCTPYHPOBAHHbBIX YNEKTPUUYCCKUX H TEMIOBBIX PHEProycTa-
HOBOK 1o I. Mockge.

HoBas Qopma mpueMOCAAaTOYHOH JOKYMEHTAalMU TNpCIyCMaTpUBAaeT COCTaBJIEHHE
TEXHUYECKOr0 OTYETa, KyJa MOMHMO BCErO BXOIST U JOKYMEHTBI, 1IpEIyCMOTPCHHbIE
BCH 123-90.

[ToMHMO YIOBJETBOPHUTENBHBIX Pe3y/1bTaTOB HCMBITAHHI H 11pelbSIBIEHHS JJIEKTpPO-
YCTAaHOBKH HHCMEKTopy I"ocaHepronan3opa caMmoMy 3aKka34HKy clieflycT NOArOTOBHTHCS K
skcrutyataiivd. Heo6xonumMo MMeTh MOArOTOBICHHBIN 71€KTPOTEXHHYCCKUH TICpCOHA,
npoulealnii o6y4deHue 1 paboThl ¢ KOHKPETHBIM BUIOM obopynoBanus (MBI, JII'Y) u
aTTECTOBAHHBIH MO TPeOOBAHUAM JIOKyMeNHTa « MexXoTpacneBbIC MpaBuia Mo oXpaHe Tpy-
na (mpasuiia 6e30MacHOCTH) MPH IKCIUTyaTauy JeKTPOyCTaHOBOK», Kpome Toro, Kk Mo-
meHTty caadu CO gomkHBEl ObITh pa3paboTaHbl M YTBEPKACHB MHCTPYKLHH MO OXPaHC
TPYJAa W JKCIUIyaTanuH, ohopmaeHa NOAPAAYHKOM HCIOJIHUTCIbHAS TOKYMCHTAIH, Te-
penaHbl 3aBOACKHE HHCTPYKUHH H CXEMBI.
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Peanunsauus koHuenummn
UHTeNsNeKTyarnbHOro 3gaHus

11.1. Cuctema MOHUTOpPUHIa U ynpaBneHus
MHXeHepHbIM 06opyaoBaHWEM 3aaHUA

B untennexryansheix 3qaHusx (U3) ¢ 6onbunM uucnoM HHXeHepHbIX 1 HHPOKOMMYHH-
KallMOHHBIX CHCTEM LIC/IbI0 ABTOMATH3HPOBAHHOIO YIPABJIEHHS SBJISETCS COBEPIIEHCTBO-
BAHHE 4EJIOBCUECKOTO TPY;1a, NOBbILIEHHE ero 3GGHCKTHBHOCTH, pacilipeHHe BO3MOXHO~
cTeil npoileccoB 00paboTku MH(OPMALIMKM, CHHXXEHHE DKCIIyaTallHOHHBIX PacXomoB Ha
Nepuoj BCCro XXHU3HEHHOTO IiHKIa 00beKTa.

CyniecTByeT psa pelueHHid, odecneynBalOnMX 00bEIMHEHHE YIPABIECHHS DNEKTPO-
CHa0XXEeHHCM, OTOIIEHHEM, KOHJMLMOHUPOBAHHEM, BEHTWISLHEH, cucTemMamMu Ge3orac-
HocTH. ITocTpoCHHEM LIEHTPATH30BAaHHBIX KOMILICKCOB yrpanieHHs 3gaHusmu (Building
Management System, BMS), oxBaTbiBaloniMx BCC HHKEHEPHbIE CHCTEMBI, 3aHUMAETCH
OI'paHH4EHHOE YUCJIO OPraHU3allHi, Cpemr KOTOPBIX KPYMHbIE MEXJAyHapoaHble KoMia-
nun: Honeywell, Andover Controls, Johnson Controls, Siemens, Invensys Building Sys-
tems, TAC, Tridium. Hexoropsle mpon3soauTeny HHTErpHPOBAHHBIX CHCTeM Oe30TacHo-
CTH TaKXX€ MPCTEHAYIOT Ha IpaBo OBITH MpPE/ICTABIEHHBIMH B 3TOM CIHCKE, HaIllpUMep
Ademco Group u Simplex. Beayume npousBoguteny yBean4uBaloT nocTaBku 00opyno-
BaHHs, MOIEPKHBAIONICTO POTOKOJIbI MEXIYHAPOIHBIX aCCOLMALHH.

Tpanunivonusle pewienns BMS npcanosnaraioT agToMaTH3alMI0 JIOKAJIBHBIX HHXKE-
HCPHBIX CHCTCM 3/1aHHSs, HE pacCMaTpUBas KOMIUIEKCHbIH MOJIX0A K aBTOMATH3aLMY 31a-
HHA B LIe70M. B HacTosiee Bpems KpyliHble 3aHUs BKIIIOHAIOT B ce0s 3HAUUTCIBHOE KO-
JIMYECTBO Pa3IMYHBIX HHXEHCPHLIX CHCTEM, 00CCIEUHBAIOIINX XKHU3HEAEATENBHOCTD Nep-
COHAJIa M TEXHOJIOTHYECKHE MPOLIECChl OpraHu3aiMi, Haxoasuuxcs B 3jaHuu. Passutre
JTHX CHCTEM M MOHHMTOPHHT HX COCTOSIHHS B GOJIBIIHHCTBE CJYy4YacB OCYIIECTBISIOTCS
IKCTEHCHBHO — - MOHHUTOPHHI MH)XXCHEPHBIX CHCTEM MPOH3BOMAT Ul KOKIOH U3 CUCTEM
00opynoBaHUs crnelUPHUUIHBIM C10cOOOM, HCIIOJB3Ys NPH 3TOM KaleabHYIO CeTh B Kade-
CTBE CETH CBSI3H HH)XXEHEPHOI'0 000PYIOBAaHUS C YNPABSIONIEH CTaHIMEH MOHUTOpHHTrA.
Kaxxpas 13 cucreM MOHHTOPHHIA BBIIOJHACT ONpaHHYCHHBIE JIOKATLHbIE 331241 aBTOMA-
TH3ALIMK U JHCNETYEPH3AIIMH COOTBETCTBYIONIEH HHXXCHEPHON CHCTeMbl. MHOrHe nHxe-
HepHble CUCTEMbl BOODIIE HC HMCIOT CPEACTB MOHUTOPHHTA.

AHanm3 CymecTBYIONIHX CHCTEM MOHMTOPHHTA IT0Ka3bLIBAET, YTO, KaK PAaBHIIO, B TOH
HJIM HHOH Mepe UM MPUCYIITH CACAYIONINE HEIOCTATKHU:
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— HEJOCTAaTOK HHGOPMALMH Y CITyKO IKCIITyaTaluH;
— OTCYTCTBHE KOOPIMHAUHMH MCXKY CHCTCMAMH MOHHTOPHHIA pa3fIMuHbIX HHXXEHEp-
HBbIX CHCTEM;

—~ CHHIKCHHE 00nIeH HameXHOCTH TEXHOIOIHYECKOTO Mpoliccea;

~ NMPHUMEHEHHE MOPAILHO YCTapeBIIHX TEXHUYECKHX CPeCTB;

— OTCYTCTBHE YHH(HKaLMH 000py0BaHHs ¥ KaOeTbHBIX CCTEH;

— OTCYTCTBHE 3a[TACHOI0 CCPHITHO BBIITyCKAeMOro 00opyAoBaHHS;

— 3HAYMTENBHBIC FKCIUIyaTaUMOHHBIE 3aTPaThI;

— 3HAUMTEJILHOC BPEMSs peaKlIMH Ha 0TKa3 060pyIOBaHHS;

— OTCYTCTBHE TCXHHYECKHX PelleHHH 1Mo 00ecneyeHHI0 KHBYUYECTH CHCTEMBI;

— OTCYTCTBHE QYHKLIHI aBTOMAaTHUYCCKOrO YIPaBJICHHUS;

— OTPaHH4EHHbIE BO3MOXHOCTH JUCIETYEPCKOH CBS3HM W liepeqayd MHGOPMALMH B

HKCIITYaTalMOHHbIE CITY>KOBI 3aHH4.

VYcTpaHenHe NMEPCYHCIIEHHBIX BBILLIE HEJOCTATKOB BO3MOXHO C MOMOMNIBIO TEXHOJIO-
rMHM TIOCTPOEHHS CTPYKTYPHPOBAHHBIX CHCTEM MOHHTOPHHIA M YIPABIEHHS WHXKeHep-
HbIM 000pynoBaHHEM 31aHHH. OCHOBHBIE TIPHHIHITBI 3TOH TEXHOIOTHH CIIEIYIONIHE:

— UCTIOJIL30BAHHMC €JJMHON CTPYKTYpHpPOBaHHOH KabembHOH CeTH 31aHus;

— CO37aHHE CTPYKTYpHPOBAaHHON HEpAapXH4EcKOH CHCTeMBl yrpapiehnus v cbopa HH-

tdopmainu;
— KOHLIEHTpaHMs H pacrpeacieHre HHOOpPMalMK B COOTBETCTBHH ¢ TOTPEGHOCTAMMU U
HOJTHOMOYHSIMH;

— KOMIUTEKCHAsi aBTOMaTH3alMs yueTa 1 00paboTku HHbopManmy;

— MpHUMEHCHHE 000PYIOBAHHUS HHXEHEPHBIX CHCTEM C BCTPOCHHBIMH (DYHKIMSIMH MO-
HUTOPHHIA U YIIPABJICHUS;

— yuudHkagus 000pynoBaHus U HHGOPMaIMOHHOTO 00eCICUEHHUS;

— TUIH3A1Us TIPOEKTHBIX PELLICHHH.

CrpykTrypHpoBaHHe HHOOPMAIMOHHBIX TIOTOKOB B CHCTCME TTO3BOJISET COKPATHTB I10-
TPeOHOCTH B MPOMYCKHOH CIIOCOOHOCTH KaHAIOB nepenayd HHbopManun 1 Hanboee 3¢-
(CKTHBHO BOHTH B HH(PACTPYKTYPY YIPABICHHS 35aHHEM.

®yHKIHOHHPOBAaHHE HHXXCHCPHBIX CUCTEM 3JAHHS B3aHMOCBA3aHO — COCTOSHHE OfI-
HOM CHCTEMBI BIIMSET HAa COCTOSTHHE APYroil. BenencTBUE 3700 aAMHHHMCTPATOP 30aHHS U
JUCTIETYCP CIYXObI IKCIITYATALHH JOTKHBI UMETh HEOOXOMUMYIO MH(OPMALIHIO O CMEXK-
HBIX WHXEHEpHbIX cucTeMax. MHdopmaing 0 coCTOSHHHM MHXXEHCPHBIX CHCTEM HYXKHa
Taroke agMuHucTparopam JIBC 3naHus v Ipyrux HHQOKOMMYHHKAIIHOHHBIX CHCTEM, CO-
CTaBIISIONHX TEXHOTOMMYECKHH MPOLICCC OPraHHU3alHH, HAXOASAIHUXCS B 3MaHHH.

Hepapxuieckoe MOCTPOCHHE MO3BOJISET HHTETPHPOBATH CTPYKTYPHPOBAHHYIO CHCTe-
My MOHHMTOPHHIA H YIPABJIEHHS ¢ JPYTHMH aBTOMaTH3HPOBAHHBIMYM HH(OPMALIMOHHBIMH
CHCTEMAaMH B COCTABE CHUTYalHOHHBIX LIEHTPOB M JIUCMETYEPCKUX MYyHKTOB Pa3sIMYHOrO
YPOBHSI.

Kommnanueit «3kollpor» cosgana texHomorus PROFIVE™, npennasHayeHHas ais
MOCTPOEHHU MHTErPUPOBAHHBIX KOMIUIEKCOB obopynosanus WU3. Ora TexHomorus 6azu-
pyeTcs Ha 3anMuICHHBIX POCCHICKMMHM TaTeHTAMH CTPYKTYPHPOBAHHON CHCTEME MOHH-
TOpHHIa W YNIPaBIIEHHS HHXCHEPHbIM oOopynosanuem 3naHus [39] U MHoOrodyHxumo-



PEANU3ALINA KOHUENLUN UHTENNEKTYANBbHOIO 30AHUA 241

HajlbHON KkabenbHo#l cucteme 3daHus [40]. [IstuyposHepas wmoJens PROFIVE™
(puc. 11.1), peam3yroillas METOABI CO3JaHMS CUCTEM YIpaBieHUs 3JaHUH, onpenenseT
B3aUMOJEHCTBHE JaTYMKOB U UCIIONHUTENBHBIX YCTPOHCTB HHXKEHEPHBIX CHCTEM, MHOTO-
byHKIMOHAIBHONW KaOENbHOH CHCTEMBI, HHTEIUIEKTYAIBHBIX KOHTPOIIEPOB HHIKEHEPHBIX
CHCTeM, IporpaMMHOro obccneuyeHus: coopa u 06paboTku MHpOPMALMU U cIyX0 aaMu-
HUCTPaTUBHOTO yMpaBleHHUs.

ApmuHuctpatusHan cnyxba

{ 5 MporpammHoe o6ecneueHne cbopa u 06paboTku uHcbopmaym
/ \\ MHTennekTyanbHble KOHTPONNEPbI UHKEHEPHBIX CUCTEM

f ‘\ MuorotyHkyMoHanbHas kabenbHan cuctema

/ LY [aTunky M UCNONHUTENbHBIE YCTPONCTBA

Puc. 11.1. Ynpasnetxue no texHonoru PROFIVE™
(ucmouruxk: komnadus 3xollpoe)

KoMNOHEHTB! TeXHOJIOrMH YIPABIEHHUS 3JaHHEM HaxOAATCS B UEPAPXHYECKOU CBSA3U
COTrNacHO MOAENH, Moka3zaHHOH Ha puc. 11.1. BaxHbIM cBOHCTBOM HUCHOB30BaHUS KOM-
MTOHEHTOB Ha JIlo0OM YPOBHE HEpapXuM ABISETCs BO3MOXKHOCTH IpUMEHEHMs o0opy/doBa-
HMS pa3/IMyHbIX POU3BOAMTENEH, OAICPKUBAIOMINX CTAHAAPTHBIE MHTEPHEHCHI.

Hamuuxu u ucnonnumensHolie ycmpoiicmea OCyILECTBISIOT CBsI3b HHXEHEPHOro 000-
PYAOBaHUS C CHCTEMOH AMCIETYEPCKOro yrnpaBieHus. BO3MOXHBI cleyroiie BapuaHThl
VCIIOJIB30BaHUS Y MHTErpaliy JaT4uKOB.

— JaT4UKH, U3MCPHTEIBHBIE NpeoOpa3oBaTeny, UCIIOJIHUTENbHBIE YCTPOHCTBA, IOA-

KIIOYEHHBIE HEMMOCPEICTBEHHO Ha LUHMHY [IPOMBILLIEHHBIX KOHTPOJIEPOB;

— JAT4MKH, U3MEpHUTeNbHbIe IpeoOpa3oBaTeNiv, NaHeNIU YIpaBlIeHUs, UMEIOIIUE MH-
TepdelicHbie BbIXOABI, TpeOyroiMe KOHBEPTalMM NPOTOKOJIOB, THO0 HOAKIIOYae-
Mble K cepBepy c6opa ¥ 06paGoTku MHGOpPMALMH, MUHYS LIMHBI MPOMBILITEHHBIX
KOHTPOJUIEPOB;

— JAaTYMKH U WCHOJIHUTENbHbIE YCTPOHCTBA, HE BXOJAIUE B COCTAB KOHTPOIUPYEMO-

ro obopyAoBaHMA ¥ nepearoiiye HHGOPMALHIO Ha cepBep BBOJA/BbIBOJAA IO OJHO-
MY M3 IBYX BbILIEYKa3aHHBIX cioco00B,

TexHonorus PROFIVE™ ponyckaer mpuMeHeHue AAaTYMKOB W UCHOJHUTEIBHBIX
YCTPOKHCTB TIO0bIX MPOU3BOAMTENEH U BHE 3aBUCUMOCTH OT OCHAILlEHUs KOHTPOJIMPYEMO-
ro obopyaoBanus uHTepdeiicamu. Takoll noaxox Jenaer cucTeMy OTKPBITOH M MacllTa-
Oupyemoil 6e3 HenmpOM3BOAMTENBHBIX 3aTPAT Ha 3aMEeHy 000pyJ0BaHHUS.

Mnuocogpyuxyuonanvhasn xabenvnas cucmema — eavHas cpeia, obecrneuuBaroIas
GYHKIMU d5eKTpocHa0KeHns WHPOKOMMYHHUKAIMOHHOTO W O¢HCcHOro 060pynoBaHMs,
nepegayy M pacnpejeneHde WH(QOPMALMOHHBIX CUTHAJIOB MH(OKOMMYHHKAIIMOHHbBIX
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CHCTEM, a TaKKe nepefady napaMeTpoB peXkKMMa M YNpapisiOUIMX BO3AEHCTBUI CUCTEM H
OTZAEJbHBIX €IMHHI HHXEHEPHOIo O00OPYAOBaHMSA IPH aBTOMATHU3alMHM HOJIpa3iereHuH
3IaHUS U 37aHus B 1iesioM [40].

PazymeeTcs, eaunyto cpely MHOTO(YHKIIMOHAILHON KaOeIbHOH CHCTEMBI HE CIENYeT
[OHMMAaTb KaK €AMHYIO0 KaOelbHYIO cCTh, IPEHA3HAYCHHYIO AU nepenaydn kak MHop-
MalHH, TaK U 3Hepruu. CUIIOBbIE U CIabOTOYHBIE DIIEKTPONPOBOIKH BBLIOIHAKOTCS B CO-
OTBETCTBUHM C MPEABbABIAEMbIMH K HUM TpeOOBaHMAMH HOPMATHBHBIX JOKYMEHTOB, a
cnoco0 NocTpocHUs KadesHOH cucTteMsbl cornacHo [40] no3posiseT o0ecneynTs nepeymc-
JieHHble QPYHKIMH.

Co3nanue MHOTOYHKIIMOHANBbHON KaOeTbHOH CHCTEMBI B CTPOSILUEMCS 3JaHHH HITH B
34aHUHU, NOJJIEKAIEM KaNMTaJbHOH pecTaBpaluu (PeKOHCTPYKIIHH), TO3BOJISET nepe-
BECTHM JIaHHOE€ 31aHHE B KAaTETOPHI0 MHTEIUICKTYaJbHBIX 34aHMH. OcOOEHHOCTBIO 3THX
37aHMH SABISAETCA TO, YTO MOHTHpPYeMble B HUX CNabOTOUHBIE CHCTEMbl HHBapHAHTHBI K
11€JIEBOMY Ha3HAYEHHIO NMOMEILEHHH U He TPeOYIOT PEeKOHCTPYKIUH MpPU HU3MEHEHHH HX
Ha3HAYCHHS U PeXKUMA UCTIONb30BAHHSL.

DKCMIIyaTallMOHHAs TOJITOBEUHOCTh M HANIEXHOCTh 3TOM KabenbHOH CHCTEMbI 3/1aHUS
ABNSIOTCH CNEJCTBHEM peanusaiuu crocodba e€ popmupoBanus. OH XapaKTepu3yeTcs
TeM, YTO IpokiajgKa kabencit ceTH 3nekTpocHaOXeHHs M ceTeil CabOTOYHBIX CHUCTEM
3/1aHUS OCYINECTBIAETCS OAHOBPEMEHHO U CTPYKTYPUPOBAHHO B COOTBETCTBUH C €IMHOM
UH(PACTPYKTYpO# 3aHus, B COOTBETCTBHH C MJIAHOM 3[aHHS U IJIaHAMH MOMEIEHHH Ha
Pa3IMYHBIX JTaxax. '

Jns npoxnanku kabenbHOH CeTH OCYLIECTBIAIOT KabenbHY0 MPOBOAKY A0 KAKIOTo
pabouero mecta (cM. pasz. 3.8.5), koTopas BKJIIOYAET MO KpaiHell Mepe OIUH CHUIOBOM
kabeJib, C1a0OTOYUHBIH Ka0esib Ha OCHOBE BUTOH Hapbl H BOJOKOHHO-ONITHYECKHIT Kabeb.

IMocTpoeHne 31EKTPOCUIIOBOH COCTaBIAINEH MHOIOGMYHKLHOHAILHOH KabelbHOH
cucTeMbl ObLIO MOAPOOHO paccMOTpeHo B pasd. 3.8.2.

Humenrexmyanvhole KOHMPONNEPbI UHICEHEPHBIX CUCMEM OCYILECTBIAIOT JIOKaJIbHOE
yIIpaB/ieHHE B MaclITabax CAMHHL WIM Pyn 00OpYHOBaHHSA, COCTABMSIOIHMX KOKIYIO U3
HHXXEHEPHBIX cucTeM 34aHus. X MecTo B CTPYKTypHpPOBaHHOW CHCTEME MOHHTOPHHIA U
BbINOJIHSIEMbIe (PYHKIMHU ObLTH OIpOOHO paccMOTpeHs! B pasa. 7.2.2,7.2.3 u 7.3.1.

IIpoepammuoe obecnevenue coopa u obpabomru ungopmayuu nocTpoeHo Ha Oasze
SCADA-cucrem (cM. pasn. 7.3.2). OHO ycTaHOBIMBaeTCS Ha cepBepax cOopa HHGpOpMa-
MM, IpelHa3HayeHo Ui aHajlu3a JaHHBIX, NOCTYMAKMX MO MHOrO(pYHKIIMOHAJIBHON
kabenbHOH CHCTCME OT JAaTUMKOB, U BLIAET KOMAHIbl YNPABIEHHUS I/ MHTENIEKTYalb-
HBIX KOHTPOJUIEPOB HHXEHepHbIX cucteM. K nporpaMMHOMY 00ecneueHHIO TaKkke OTHO-
cATCS ApaiiBepbl KOHTPOJIEPOB OCHOBHBIX (PUPM-M3TOTOBHUTENEH MHKEHEPHOTO 000py-
JIOBaHUA U HeCTaHIAPTHbIE JPaiBCphl, CO3IAHHBIE C TIPUMEHEHHUEM MOCTPOUTENS IpaiBe-
poB (onuud nporpamMmuoro nakera SCADA-cucrem).

Aomunucmpamuenas ciyxcba — CTPYKTYpUpPOBaHHas CHCTEMa MOHHUTOPHMHIA H
yOpaBJieHUs] HHXCHEPHBIM O0OpYIOBaHHEM 3/IaHHSA, PEANU30BAHHAS B COOTBETCTBHH C
[39]. [lauHblif maTeHT HaNpaBJIeH Ha peLEHHE TEXHHYECKOH 3a/1a4M MO YCTPAHEHHIO yKa-
3aHHBIX BBbILIE HEJOCTaTKOB CylecTByloUux cucreM BMS. CrpykrypupoBaHHas cucrte-
Ma MOHHTOPHMHIA H YIPAaBIEHUS MHXEHEPHbIM O0OpPYIOBaHHEM 3aHHUS IO3BONAET, MC-
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110JIb3ysl YCTAHOBJIEHHBIE COOTBETCTBYIOUIUM CTaHAAPTOM Kalesil CeTeBOH NPOBOIKH OT-
pPaHUYEHHO} IJIMHBI, 00ECEYUTh NOJIHbIi MOHMTOPUHT M HAIC)KHOE LICHTPAJIW30BaHHOE
ynpasieHHe BCEMH HHKEHEPHBIMH CUCTEMaMH 3[IaHHs, XapaKTePU3YIOMmErocs OobIInMH
IJIOMIAAAMH M ITKHOCTBIO. JJOCTHraeMblii IPH 3TOM TEXHHUYECKHH pe3y/bTar 3aKiaioya-
€TCA B YJIyULI€HHH SKCITYaTalMOHHbIX Ka4eCTB U 3P PeKTHBHOCTH CHCTCMbI MOHHTOPHH-
ra ¥ ynpasJieHHs, BbIPKAOMIMXCS B NOBLILICHUM O0LIEH HAaJeKHOCTH (HYHKLIHOHHUPOBA-
HUS HH)KEHEPHBIX CHCTEM 3[aHus.

TexHuyeckoe pelieHne, COOTBETCTBYIOLICE MaTeHTY [39], no3Bosser 3a cueT u3Mene-
HUSA CXEMbI CHCTEMbI MOHHUTOPHHIA M YIIPABJICHUS 0DECTIEYNTh NOJIHBIN OXBAT KOHTPOJIEM
U yIpaB/IEHHEM Bcero 00OpYHOBaHMSA MHXEHEPHBIX CHCTEM M KOMILIEKCOB, HC3aBUCHMO
OT MeCTa MX pacrnoyIOKCHHS 0 OTHOLIEHHUIO K cepBepy ACIY (cwm. puc. 7.36) npu co-
XpaHEeHHH IIPOIYCKHOM crocOOHOCTH CCTH M KauecTBa curHana. CucTeMa mo3BONseT He
TOJIBKO OCYWIECTBJIATh IEHTPanu30BaHHbIH cOOp WHPOPMAIUM U KOHTPOJb M3 00rIero
LIEHTPA, HO U MEPeaBaTh 4acTh CBOUX (DYHKUHH Ha JIOKalbHbIE AUCTIETUEPCKHE CTAHIUH
(APM gucneruepos), oOciyxuBamiHe (YHKIHOHANLHO CAMOCTOSATENbHbIE HHKEHED-
HbE€ KOMIJIEKChE M CHCTEMBI IIPH COXPAHEHHH KOHTPOJIs 3a ux pabotoit. Ilpu sTtom cepaep
ACIY wmoxer ObiTh HOJK/IIOYEH K BHELIHCH I0OATLHON CETH IS CBA3M C JAPYTMMH
BHEILIHUMH CHCTCMaMH MOHHMTOPHHIA U YIIPABJICHHUSL.

ABTOMaTH3MpOBaHHAsi CHCTEMa [UCIIETYEPCKOIO YIPABICHHS, BbINONHEHHAA II0
NPUHIMIY CTPYKTYPHPOBAHHOH CHCTEMbl MONMTOPHMHIA M YIPABICHHS HHKEHCPHBIM
obopynoBaHueM 37aHus, ObU1a OAPOOHO paccMOTpeHa B pasn. 7.3.

PROFIVE™ — coBeplI€HCTBYIOIMAACS TEXHOJIOTHS, UCMOJIB3YIONIas HOBbIE pa3pa-
OOTKH, MOSBIAIOMIMECT HA PbIHKE CHCTEM yNpPaBJICHUS UHTE/UICKTYalbHbIMH 31aHUAMH.
B nocnenHee Bpems OHa IONOIHMIIAch MHTepHer-npuioxkeHusMu U HOBOH pa3pabor-
kol komnanuu «Okollpor» — EIBuilder™, koropas cpa3y crafla nonyjasipHOH cpeau
nonb3oBateneil EIB-texnonoruit. EIBuilder™ npenna3zHaueHa 11 yqajleHHOTO MOHH-
TopuHra u ynpasnenus EIB-cucrem uepes UnTepHer, B ToM ynciie MoOunbHbIi. [Tonb-
30BaTe/lb CO CBOEro MOOWIbLHOIO TeledoHa MOXET NMPOBEPHUTHb (PYHKIMOHHPOBAHUE
cuctem apromatuku EIB, mapameTpsl cuctembl U cpelbl B 3aHHH, 3a1aTh HOBBIE YC-
TaBKU M JaThb KOMaHIy CHCTEMAM YNpaBie€HUs 0OOpYyIOBaHHEM Ha BBINOJNEHHE OIpe-
JIETICHHBIX IEHCTBUIH.

PROFIVE™ 6a3zupyercs Ha OpUrHHajbHbIX pelteHusx (39, 40], Ha 0CHOBE KOTOPBIX
peann3oBaHbl MHOTOMYHKIMOHANbHAs KaOenbHas CHCTEMa U CTPYKTyPHPOBaHHAs CHCTe-
Ma MOHMTOPHMHIA M yNIPaBICHHUS HHXEHEPHBIM 000py/I0BaHHCeM 31anus. [logaHa 3asBKka ¢
npuopurerom 0T 16.10.2001 na narent «Yupasnsemas CHCTEMa [apaHTHPOBAHHOTO
3neKTpocHabxeHus 3qanus». OnucaHHbId B IV 5 ITaBHbHA pacnpeneluTeNbHbIi [HT,
BBIIO/HCHHBIM Ha yIpPaBife€MbIX aBTOMAaTHYECKHX BbIKIIOUATENSX, COCTABISET OCHOB-
HYIO OT/JIMYHTENbHYI) YepTy AaHHOMW 3asfiBKH. SIpOM CHCTEMbI SBIAETCS «BUPTYalbHbIN»
ILMT TapaHTHPOBAHHOTO 3CKTpOCHaOKeHMs, dusnuecku sBnsAtomuiicas dactero [PIII.
Bce ero HeoOxonuMsbie GYHKIHH PEANH3YIOTCS NPOTPAMMHBIM NTyTEM MOJ yIpPaBieHHEM
CHCTEMBI aBTOMaTHKH, HHTETPUPOBAHHOH B CTPYKTYPHPOBAHHYIO CHCTEMY MOHHTOPHHTA.

Takum oOpa3zom, ypoBHH MHTErpauuu cucrem mo texHosorun PROFIVE™ o6ecne-
4YUBAIOTCA KaK [PEICTAaBICHHLIMU Ha PBIHKC TEXHOIOTHAMH, TaK H OPUTHHAJIBHLIMHU pa3-
paboTkamMH, 3aMIEHHBIMU TATEHTaMH U TOPTOBLIMU MapKamH.
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11.2. CucteMHbIN noaxopn K npoekTupoBaHuio U3

Peanuzanus npoexkToB MHTENNEKTYanbHOTO 3JaHHUS B LIEJOM M €ro OTACIbHBIX CHCTEM
TpeOyer Habopa crenuanbHbIX METOIOB NMPOEKTHPOBAaHUA. JTH METOMbI IPH3BaHbl pea-
JM30BATh KOHLENLHIO, pa3o0panHyto B . 1. CHCTEMHbIH NOAXOA K NPOEKTHPOBAHHIO
SIBJISIETCS 3JI0TOM YCHELIHOTO Pe3yNbTaTa CO3MaHNs HHTEIEKTYalbHOTO 3[aHus.

[pu co3maHuu cnoXxHo# CHCTEMBI IIepe]] HAYaIOM NPOEKTHPOBAHUA HEOOXOIUMO OIl-
pelenuTs B3aUMHble TpeOOBaHUA U YEnOBUsS paboThI cHCTEM, pa3paboTaTh ONHCAHUS Tpe-
OoBaHMH K cHCTEMaM, COCTABNSAIOIINM HHXEHEPHYIO MHpacTpyKTypy 3manusa. CucreM-
HbIH NOJXO0J NO3BOJSAET HA CTAAHM MPOEKTHPOBAHHA ONTHMMHU3MPOBATh cocras 00opyo-
BaHHS, U30aBUTHCA OT W30OBITOYHOCTH 00OPYIOBaHHS H KaOEIbHBIX KOMMYHHKALHMH, H3-
OcrkaTh BCTpEUHOH paboThl CHCTEM, KOTOpAs 4acTo sBAsETCs NpobaeMoi.

TunuyHas cuTyauus — BCTpeuHas paboTa CHCTEM OTOIUIEHUS H KOHIHIIMOHMPOBa-
HHS, KOT/Ia CHCTEMA OTOIUIEHHs NIBITAETCS NOANEPKATh TEMIIEPATYPY BhIIIIE, YEM YCTaB-
Ka, 3afaHHas ia KoHauuuoHepa. bonee nqpamarnuno obcrouT meno mpu padore cuc-
TCM BEHTHJISLMY [PH BO3TOPAHUH, KOraa cpabarbiBaHHe TeMIIEPATYPHOTO JaTYMKa CHC-
TEMbI BEHTUJIALMH BbI3bIBAET MOBBILIEHUE TPUTOKA CBEXErO BO3AYXa, YCYTyOIAIOIEro
noxap.

CucremHbIN NOAXO 3aKIIOYAETCS B COTNACOBAHHOM B3aHMOACHCTBHH HHKEHEPHBIX
cucreM. Hanpumep, ncrounuku 6ecnepeboiiHOro nuranus o0ecneynBaloT JIeKTPOCHA0-
’KEHHE CHCTEM YNpaBiIeHUs HHKeHepHoro obopynosanus 3aanus. UmxenepHsie cucre-
MbI (CHCTEMa KOHIHIMOHMPOBAHHUS, CHCTEMA JIEKTPOCHA0kKEHHs OOLIEero HazHauyeHus)
obecneunBaroT HopMasbHOE (YHKIHOHHpOBaHue cpenbl okpyxkenus UBIT u nuranue ot
OCHOBHBIX MCTOYHHKOB 3JIEKTPOSHEPruH. B CBOIO ouepenb, HHTEIEKTYyalbHas CHCTEMa
aucneryepusanuu snekrpocHabxenus (CI1J) B cocrase oO0venuuentoit ACIY ynpasns-
€T pasrpy3KoH 3neKTponpueMHUKOB rpynnsl C B Cllyyae aBapuHi BHEIIHETO 31€KTPOCHAa0-
)KE€HHs, MAKCUMAJIbHO yBENUYUBas BpeMs paboThl SeKTpONpHeMHUKOB Ipynn A u B npu
OTK/IIOYEHHSAX BHELIHETO MUTAHUS.

Jlnist cornacoBaHHOTO POEKTHPOBAHUSA MHKEHEPHBIX CHCTEM Pa3pabaThiBalOTCS H HC-
NOJIb3YIOTCS pa3fiuyHble HCXOIHO-pa3peLIUTENIbHbIE TOKYMEHThI, B KOTOPhIX OrOBapHBa-
10TCs TpeOoBaHUs K cucreMaM. TakUMH JOKYMEHTaMH MOTYT ObIThb:

— UCXOJIHBIE JAHHbIE;

— 3aJJaHHE Ha IPOEKTHPOBAHUE;

— TEXHHYECKOE 3a/1aHHUE;

— CTPOUTENBHOE 33JaHHe HAa HOATOTOBKY TEXHONOIMYECKUX U NIEKTPOMALIMHHAIX [0~

MEIIECHHI;

~ TEXHMYECKUE YCIOBHs Ha 060pyI0BaHuE.

JlanHble MOKYMEHTBI CAy KaT I CO3IaHuUs IOrHYecKoH Mozaenu cuctem U3, ynosne-
TBOpAIOLIEH TpeOOBaHUAM 3aKa3uuKa, JEHCTBYIOUIMM HOPMAaM M 3aKOHOIATENbCTRY.

CucremHsIi DOAXOI K NPOEKTHPOBAHUIO CHUMAET KOJUTU3HH B PabOTe MHKEHEPHBIX
CHCTEM, NOBbIIIAeT 0e30MacHOCTh UX (HYHKIHOHUPOBAHHUA U MTO3BOJISET:

— NIPOBECTH POEKTHBIE pabOTHI MO BCEM HMHXEHEPHbIM CHCTEMaM B paMKax €IHHOTO

NPOEKTa,;
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— CYLLECTBEHHO CHU3UTb CTOMMOCTb MPOEKTa MpH NpUMEHEHUH 000pYyI0BaHuUs, OTBe-
YaloIero YCIOBUSM B3aUMHBIX TpeOOBaHUI;

— 3QJI0)KUTh Ha OOBEKTE eAUHYIO cpeny oOMeHa NaHHBIMH KOHTPOJS M YNpaBi€HHs
BMECTO OTHEBHbIX Pa3pO3HEHHBIX CHCTEM;

— obecneyunTh eqMHOE YIpaBleHHe BceM KOMIJIEKCOM HHXKEHCPHBIX CUCTEM, 4TO NPH
CYUIECTBEHHBIX (PYHKIIMOHATIBHBIX MPEHUMYIIECTBAX JaeT CHH)KEHHE 3aTpar Mo OT-
HOLIEHHIO K CYMMAapHOH CTOMMOCTH YHpaBisOLIMX MOIYJIeH JIOKAJIbHBIX CHCTEM
yrpaBaeHHs;

— CHU3UTH 001Mi 00beM 060pYIOBaHMs 33 CUET MCMOJIB30BaHHUS ()YHKIIMOHATIBHBIX
BO3MOKHOCTEH 000pYIOBaHUs OJHOBPEMCHHO B Pa3HbIX CHCTEMax;

— CHU3UTBH 3aTpaThl Ha 00CTYKHBaHHE;

- YNPOCTUTH FapaHTHIHOE 00CTYKHBaHHUE;

— YIPOCTHTH Miponecc o0ydeHus 00CIyKHBAIOIIETO NepcoHana.

[MpoextupoBanune M3 MOXET BeCTUCH KaK B pacdeTe HA HEOMpeNe/IEHHBIX MONb30Ba-
Tenelt s cnaud naowanei M3 B apenny, Tak M B pacyeTe Ha KOHKPETHOTO BlaJelblla
W3 nns pasMenieHus noapas3eneHui 3aka3yuKa NpoeKxTa.

[poext N3 ans apeHasl co3naercs B o0beMe:

— CTPOUTEJIBHOM YacTH — HECYIIHE U OTPasKAaloNIMe KOHCTPYKIIHH;

— 30HBI apeHaomaTens — JU(TOBBIE XOJUIBI, BECTHOIOJHM, ApyrHe MecTa oOuicro

NOJIb30BAHNS;

— LIEHTPAJIbHBIX MHKEHEPHBIX CHCTEM — 3NIEKTPOCHa0KeHHe, OTOMIEHUE, BEHTUIIS-
1M, KOHIMIIMOHHPOBAHHE U T.[I;

— MM(TOBOTO XO34HCTRA;

— aBTOMATH3HPOBAHHOMN CHUCTEMBI TUCTIETUEPCKOTO yripaBienus 3nanueM (ACAY);

— cucTeM 6€30macHOCTH.

[Ipoext U3 B TakoM oOBeMe HazbIBacTcs «ctaguel 000MoYKH U sapa 3ganus» [12].
ApeHparop (apeHIaTophl) 3aTEM CO3AAIOT CBOM MPOEKThI 30H apeHIbl Ha CTAJHH «OCHa-
weHus». Ha 3Toll cTaguu npoeKTHPOBAaHHIO NMOAJEKAT TEXHONOTHIEeCKHe HH)OKOMMYHH-
KajjMOHHbIE CHCTEMbI aPEHIATOPOB, CUCTEMBI OecniepeOOHOro 31eKTpOCHabKEHUS (€CIu
3TOT CEPBUC HE MPEAOCTABIIAECTCS apeHIOAATENEM) U 30HBI O(HCOB.

[Ipouecc mpoextupoBanus U3 mis apeHabl Oonee clokeH, Tak KaK BKJIIOYACT JBC
cTaguu U TpedyeT cornacoBaHus TpeOOBaHUIi CHCTEM apeHaTopa M apeHI0AaTeNsl.

Ha puc. 11.2 noka3aHa opraHusanus NpOE€KTHPOBAHUS U OCHAIUEHHS APEHTyEMBIX
rtomaned U3. [ockonbky uMeeTcs pa3pbiB MEXIY NMPOEKTHPOBaHHEM «0D0M0YKHM H
A7Ipa 30AHUSA» M «OCHAIIEHHEM», POJIb KOOPIHHAIMHM IPOEKTHBIX PaboT €O CTOPOHDI
IMaBHOTO MHXKEHEPA MPOEKTa KOCHAILEHUN» SABISETCH CYLIECTBEHHOH U HEOOXOMMMOI.
MoseT NoKa3aThCs, YTO apeHIATOP CTOJKHETCS ¢ Pa3siMYHOrO pojaa TPYAHOCTSMH MO
COTNIACOBAHMAM PabOThl MH)KEHEPHBIX M HMH(GDOKOMMYHHKAIIMOHHBIX CHCTEM, OJHAKO
GOJIBLIMHCTBO OPTraHU3alMH-apPEHIaTOPOB HMEIOT «THIIOBBIE» TPEOOBAHUA K CHCTEMAM
30aHUS M MCTIONB3YIOT (PAKTHYECKH CXOXKHC MH(OKOMMYHHKAIHOHHBIE CHCTEMBI, I10-
3TOMY KOJUIM3MH MOTYT BO3SHHKHYTb TONBKO B KPYITHBIX HIIM HECTAHAAPTHBIX NPOCKTaX.
B TakMx cioyyasx 3aKa3dyuKy CiefyeT PacCMOTpPEeTh BOMPOC O NMPUOOPETEHHH HIIH
CTPOMTENbCTBE HEABHKHUMOCTH.
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Brapeneu U3 Apenpatop
[eHepanbHbLIA PyKOBOﬂI@rTenb
NPOEKTUPOBLLNK no
= - 1 |
—i —
WHxeHepHo-
Jd. . TexHuYeckud | - « «
Hagsop
MpoekTMpoBWMKK 3aaHUs ®uHaHCOBbIe, yNpaBneH4ecke n
1 UHXKEHEPHbIX CUCTEM Npou3BOACTBEHHbIE CNYX6bl apeHaatopa
i |
nasHbiA o
[eHepanbHbIA
VHXEHep -
ripoekTa P
— | [ —1
—1 1 | E— B — |
MpoekTUpoBWMKK MNocTaswwkm obopynosaHus,
MHOKOMMYHUKALIMOHHBIX MOHTaXHbIe U HanaJouHble
M UHXXEHEPHbIX CUCTEM opraHusaumm

Puc. 11.2. OpraHusauus npoektupoaHus N3 ana apengb

Ha puc. 11.3 nokaszana opraHu3ainus NpoeKTUpoBaHHs U cozfanus U3 nns cobcTBeH-
HOTO MoNb30BaHHA. JlaHHas CTpyKTypa sBiseTcsi Oonee ynpaBisicMOH M MO3BOSCT B
[IOJIHOH Mepe OCYIIIECTBUTh CHCTCMHBIH NOIXOM K MPOEKTY.

ITo oKOHYaHHH CTPOUTENLCTBA CIEAYCT 03a00THTHCS OOecreueHHeM Nepeladu U Iie-
JIOCTHOCTH MpOcKTa. [IpOCKT BBINOMHEH B COOTBETCTBUH C 3a]aHMCM HA NPOCKTHPOBaHHE
H o0najaer onpeieaeHHbIMH TCXHHKO-I)KOHOMHUYCCKUMH nokasarensMu. [lons3oBaren,
MbITAIONIMECS «BbDKATHY M3 31aHUS BO3MOXKHOCTH, 3HAYUTCIILHO MPCBBIILIAIOIIHE NPOEKT-
HBIC, PUCKYIOT HAKHTh ccO€ HEMPUATHOCTH, HAYMHAs OT IJIEMCHTapHBIX HEYNOOCTB H
KOHYasi NOBPEXICHUAMH KOHCTPYKIMH 3IaHUS.

IpoexrupoBmnkn M3, n B nepyio ouepens ACIY, npeanonaraioT, 4TO yIpaBieHHE
37aHueM OyleT OCYLIECTBIIATLCS B COOTBETCTBHM C MPHUHIMIIAMH W MPaBUIIaMH, Npedy-
CMOTpEHHBIMH B Tipoekte. Eciu dTH OXupanus He OyoyT peasin3oBaHbl, TO 3b¢eKTHB-
HOCTb 3/1aHHUSI U MHBCCTHUIIMH, MO BCEH BEPOATHOCTH, MOCTPAJalOT. 3TO OCODEHHO BaXHO
B OTHOLICHUH PEKOHCTPYHPYCMBIX OOBCKTOB.
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Bnageneu U3

Pykosoantens noj

CTPOUTEnNbLCTBY
nnT
VHXeHepHo-
TEXHUYECKUA | » « -

Hapaop

®dunHaHCoBbIe, yNpaBneHyeckme u
npou3BoACTBeHHbe Cnyx6bl Bnagensua

| l

eHepanbHbIA FeHepanbHbIA
NPOEKTUPOBLIMK noapsaYmnK
I - T n |
— | — | — | — —
MpoeKTMpOBLMKK 3naHKA, Moctaswuku obopyaosanus,
MHDOKOMMYHUKALM OHHbIX cTpouTernbHble, MOHTaXHbIE U1
N NHXEHEPHbIX CucTem HanaaouvHble opraHu3auunm

Puc. 11.3. Opranusauus npoektnpoBaHus N3 ans cobCTBEHHOTO Nonb3oBaHNUS

IMpoexTupoBImKK m0/DkeH cHaOkath M3 «pyKOBONCTBOM BIIa[C/Ibliay», [IPUTOIHBIM
1Tl UCTIONIB30BaHMs COTPYAHMKAaMH OT/ieNna 3Kerutyataliuu 34aHus. I[IpH oTCyTCTBUM Ta-
KOT'O PYKOBOJICTBA 33aJaHHE HA NPOEKTHPOBAHKC, YaCTHbIE TEXHHUYECKHE 3aaHHUS 110 UH-
’KCHEPHBIM CHCTEMaM, IPOEKTHI, TEXHUYECKHE OTUEThl U APYTas JOKYMEHTAIMs JOKHbL
ObLITh MepeaaHbl BAAENbIy 31aHUs, KOTOPbIH JOMKEeH 00eCneuuTh UX COXPaHHOCTh. DTH
JOKYMEHTBI JOJDKHbBI ObITh JOCTYITHBl COTPYIHHKAM OTHAENIOB IKCIIyaTallMOHHON CITyX-
Ob1 3j1auus. OHu OYIyT CIAYXMTh JJI HUX PYKOBOJCTBOM B padOTe W CIPABOUHBIMH Ma-
Tepuanamu [12].



3aknodyeHue

B 3aknioyeHne — KpaTkoe pe3loMe B BUJIE TC3HCOB.

Cucrema 3neKTpocHaOXEHHS — OCHOBA HAaIEXHOro (PyHKIHOHMPOBAHUS HHXKe-
HEPHBIX U HH(POTEIEKOMMYHHKALIMOHHBIX CHCTEM.

OTKa30ycTOHYMBLIE CHCTEMbI 3JEKTPOCHAOKCHUSA OObemMHSAIOT B ceOe MOHATHS
cucreM OecriepeOoiHOr0, rapaHTHPOBAHHOIO U OOHIETO NEKTPOCHAOKEHUS.

IlpHucTynas K CO3J1aHHIO MIIN PEKOHCTPYKILMH BHYTPEHHEH CHCTEMBI JICKTPOCHA0-
KEHUd, cnenyeT obecnednTh HeoOXOIMMYIO MOLIHOCTh H KaTErOPHIO HaJeKHOCTH
BHELIHEH CHCTEMBI 3NIEKTPOCHA0KEHHUS.

CI'D u CBD — pe3epBHbIe aBapHiiHble CHCTEMBbI 3JIEKTPOCHAOKEHHA. DKOHOMHUS
CPEICTB MpH MX CO3JaHMM Bps. K onpaBaaHa. Jlyule cpa3y OTBETHTb Ha BOTPOC
—- Oy/1IeM HX cO3/1aBaTh UITH HET?

Ucrounnk OGecnepeOOMHOrO nUTaHUs — 3TO HE OOJBILIOH OJIOK MNTaHUs KOMIIBIO-
TEPA, a YacTh JICKTPOYCTAHOBKH, KOTOpasi IPOEKTUPYETCA M IKCIUTyaTHPYETCs o
COOTBETCTBYIOINIAM NPAaBUJIaM U CTaHIapTaM.

Cucrembl OecriepeOOWHOIO M rapaHTUPOBAaHHOrO 3JEKTPOCHAOKEHHS TipelHa3Ha-
4eHbl AJ MUTaHus Harpy3ok rpynn A u B. He cnenyer HeonpaBaanHO 3aBblllath
MOILIIHOCTb M MOAKII0YATh K HUM Harpy3ku rpynnsl C.

DNEeKTpOMarHNTHasi COBMECTUMOCTh [0/DKHA 00ecneYnBaThCsl NPOEKTHBIMHU pellie-
HHSMH U NPAMEHEHUEM CepTHGHLMPOBAHHOTO 000pY IOBaHHS.

Brizenenne M moaroToBKa ANCKTPOMAIMHHBIX MOMENIEHHH JOJKHBI OCYIIECTB-
JIAITHCS ¢ TEM JKE IIPUOPUTETOM, UTO U A HH)OKOMMYHHKAI[MOHHOTO 000pym0Ba-
HASL.

TexHuueckH TpaMOTHBI U creLHalibHO OOYYEHHBIH MEPCOHAN — OCHOBHAs CO-
CTaBIAIOMAd HAAEKHOCTH dJIEKTPOCHAOKEHHS.

IIpoexTHpOBaHHE CUCTEMBI JNIEKTPOCHAOKEHUS B COCTaBE KOMILIEKCHOTO NTPOEKTa
— HeoOxomguMoe ycnosue obecniedenus s¢dexTHBHOH paboThl Bcero KoMmiekca
HWHXEHEPHBIX CHCTEM.

[IpoexTHpoBaHHe u co3ganue cucteM GecnepeOOiHOro, rapaHTHPOBAHHOTO U 00-
IIEro JNEKTPOCHAOKEHUs TOJKHBI MOPYYaThCs CrENHaIn3upOBaHHBIM OpraHHu3a-
IIMSAM, IMEIOIMM HEOOXOQMMbIE TULEH3HU U OMBIT pabOTHI.

VYnpaBnenue cCHCTEMOH JJIEKTPOCHAOXEHHs MO/KHO OCYIIECTBIATHCS B COCTaBe
00BeIMHEHHOH aBTOMaTH3HPOBAHHONW CHCTEMBI TUCTIETYEPCKOTO YNpaB/ICHHUS.



NMpunoxeHue 1

YcnoBHble 0603Ha4YeHUA Ha INEeKTPUUYeCKUx
cXxemax U yepTtexax

Ta6nuua N1.1. YcnoBHblie 0603Ha4YeHus

H306pa-
JKEeHHe

Onucanne

ITpoBogHuk

Hluna

To4ka npHUCoeIHHEHHS IPOBOTHHKA

®asnsiit nposoanuk (L)

Hynesoii paGounii (HeifiTpanshblit) nposonuuk (N)

3amurHblit npoBoaHuk (PE)

Hyneoit pabounit (HeiiTpansublii) mposoaHuk (N) u 3amuTHEIH npoBogHuk (PE),
obwveaunennble B oauH (PEN)

1. Obuee o603HaUEHHE KOMMYTAlLMOHHOIO annapara
2. PyOunbuuk, pazseanHUTEND

ABTOMaTHUYECKHUI BBIKIIOYATEIb C TEPMOMATHHTHOH 3aILHTON

CO0KHpOBaHHEIE KOMMYTAIMOHHBIC anmnaparhl (B3aUMHOE I0JI0KEHUE
annaparoB onpeaenseTcs yCTPOHCTBOM GJI0KHPOBKH 10 JIOTHYECKHM CXeMaM
«A», «MAJIU» u 1.11.)

- [} KommyTalMoHHBIe annaparsl C MeXaHHuecKoi 610kHpOBKOH
\:M (pBIYa’KHOI WJIH TPOCOBOH)
WA | Ipoccens
N

10 — 6499




MPUNOXEHMUE 1

Ta6bnuua N1.1 (npogonxeHue)

H3zo0pa-
HeHue

Onucanne

3

JIByxoOMotounsblii oauodasnslii Tpancdopmarop

JIByxoGmoToursli Tparcdopmatop, obiee obo3Hadenre

JIByxo6moTtoussli TpaHcdopMaTop ¢ 06MOTKaMH, COCTHHEHHBIMU
B TPEYro/IbHUK U 3Be3ny

O6moTkH TpaHcpopmaTopa, COENUHEHHbIE B 3BE3MLY

TpexobmoTounslii Tpanchopmarop, obiee o6o3HaueHHe

TpexoGmoTounslii Tpancdopmarop ¢ 0OMOTKaMH, COeTHHEHHBIMH
B TPEYTOJBHHUK, 3BE31Y H TPEYrOAbHHK

Tpancdopmarop Hanpsxenus (TH)

Tpancdopmartop Toxa (TT)

O 5| 5| 313

OnexTpuUdecKkuil ABUraTelb, MOTOPHBIH NPUBOL,
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Ta6nuua MN1.1 (npogomxeHue)

H306pa-
JKeHmne

Onucanne

HCTOUHHK 3JIEKTpUYECKON DHEPTHH NEPEMEHHOTO TOKA, FeHepaTop,
obuiee U300paXKEeHHE INEKTPOIHEPreETUYECKOM CHCTEMBI

BrinpsmuTens, 3apsaHoe yCTpOHCTBO

Huseptop

Konseprop (npeobpazosareins) epeMeHHOro TOKA B epeMeHHBIH
(npeoGpasoBarens 4acToThl, yucna ¢az)

KoHseprop (npeobpazoBareins) NOCTOSHHOIO TOKA B [IOCTOSHHBIH, OycTep

MocToBO# BEIIPAMUTEND WIH HHBEPTOP, NpeobpazoBaTesb

CYeTYMK 3JIeKTpUYIeCKOoit SHepruu

Pesuctop, anekTpudeckas Harpyska

N INonesoit TpansucTop

AKKyMynsSTOp, aKKyMynaTOpHas 6arapes (Ab)

3aszeMiMTEND

CoenvHeHue C KOPILyCOM WIH OGpaTHEIM NPOBOTHHKOM

Konpeuncarop

10"
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NPUNOXEHMUE 1

Tabnuua MN1.1 (okoH4aHKe)

H3o00pa-
JKeHHe

Onucanue

Barapes xoHaeHcaTopoB (KoHAeHcaTopHaA OaTapes)

Tupuctop

BonroBoe coenHeHHE MPOBOJIHUKOB

Kab6enpHas BopoHKa — pasjiesnka kabess Ha XHUITbI

JeKTpONpOoBOAALIHIi Kopilyc 060pynoBaHus




IMpunoxeHue 2

Xapakrepucruku Ubl

Tabnuua N12.1. Texnnueckue xapakrepuctuku NBEN

B pexumMe on-line, %

MonennHblil psj
O6wme naHubIe
Galaxy PW Galaxy 3000 Cﬁf&‘fﬁgﬁ" C°"M°§g“"’l::"“
3 IO — MGE UPS Systems, Newave UPS Systems,
p A http.//www.mgeups.com http://www.newave.ch
Tun WBIT On-line, nBoitHoro npeobpazoBanns  {On-line, ABoiHOro Npeobpasosanus
BrenuHuii Buj
HomuHanbHas BbIXonHas 20/30/40/ 60/ 80/ 40/60/80/
vougocts UBIL kBA | 100/120/160/200 | 107137207301 “360/120 10...120
Eg:;gi”r:';"ﬂ:’;’:;?;m Mozens Mogens Mozenb 10/15/20/
VIBIL, kBA 6e3 Momyneit 6e3 Monyrneit 0e3 Momyneit 30/40
Kayriseqrso LD, Bkig- Bionoyenye Bez Bes
YaeMbIX Ha NapainenbHyo 4 ” "
HEBO3MOXHO | OFpaHWuCHMH | OrpaHUueHM
paboty
Cxema HBI1 33 33 33 33
Eﬁg::;i?;‘:ﬁg;:;_ Monens Moznesnb Mozenp bes3
e BTy 6e3 monyreit 6e3 monynei 6e3 Monmyneilt | orpanvuenmii
KT pererpyaie [00% 92.5...93,5 9 9...97 95...96,5
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NPUNTOXEHMUE 2

Tabnuua MN2.1 (npogomkeHue)

MonenbHblii paa

KaM B pexcuMe Gaiinaca, %

Obuume tannble Conceptpower | Conceptpower
Galaxy PW Galaxy 3000 Midi-Maxi Modular
Tennosslaenenve UBIT
npu Harpy3ke 100% u 3a- 1,5...143 1,0...3,0 1,35...70 0,65...4,95
pKeHHBIX OaTapesx, kBT
TennosslaeneH e OIHOIO
MOJIyJsl IPH HENMHEHHOM Monens Monens Monens 0,65/09/
Harpyske 100% u 3aps- 6e3 moztyneii 6¢3 Moyneii 6e3 monyneii 115/1,65
KeHHbIX Oarapesx, KBT
YpoBeHB aKyCTHYECKOro Midi 55...65
wyma, 15 58...68 51...53 Maxi 61... 65 49...56
I'epmetnunbie | I'epmervunsie | T'epmerHunbie
['epMETHYHEIE CBUHLIO-| CBHHLOBO-KH- | CBHHLOBO-KHC- | CBHHLOBO-KH-
Twn Gatancii BO-KHCJIOTHBIE, HEOD- | CJIOTHBIE, HeoB- | NoTHBlE, HeoO- | cnorHele, Ni-Cd,
pe CIy)KHBAaEMBIE, CO CPO-|CITy)KUBaeMble, CO| CIIYXUBaeMble, | HeoOCTyXHBae-
KoM cITyx0b1 5—10 neT | cpokoM cTyx0bI [CO CPOKOM CITyX-| MbIE, CO CPOKOM
5-10 ner Ob1 5-10ieT  |comyx6b1 5-10 siet
IInasatotuee HanpsHKEHHE
MOCTOSHHOTO TOKa 410...464 H/n H/a H/n
Garapeii, B
Perynupyemsii,
C JIOMONHHUTE b~
MakcumManbHbIH TOK 3aps- PerynupyeMnlii HbIM 3apsaaHeiM | Perymupyemniit | Jlo 15 Ana
na Garapeit, A (6e3 orpaHHyeHNA) YCTpPOHCTBOM 1040 A I Moztynn
(6e3 orpanuue-
HWs)
2x(15..25)
JUIs MoIyneit
Konuyectso Garapeii 12 B 30...34 H/x 2x(20...25) 10..20 kBA,
2x(20...25) ana
monyneit 30 kBA
Hanuyue cratiyeckoro
.+.
Gaiinaca UBIT " * "
Hanmvune MexaHuueckoro + + + +
Gaiinaca UBI1
Hanuyue cratuueckoro Monens Mozens Moznens +
Gaiinaca momyns MBI 6e3 moxynei 6e3 moayneit 6e3 monyneii
YCTOH4HBOCTS K nIEperpys- H/n H/n 150, mmrensho | 150, anuTensio
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Tabnuua N2.1 (npogonxeHune)

MogenbHbiii psig
Obuwe nannbie Conceptpower | Conceptpower
Galaxy PW Galaxy 3000 Midi-Maxi Modular
Bpewms nepexona c Gaitnaca >5 5 Hin H/n
Ha UHBEPTOP, MC
Pabouuii muamason Temre- 0...435 0...+40 0...140 0...+40
patyp, °C
TewriepaTypa xpateius / 25...440 ~10...+45 —15...450 ~5...450
TpaHcnopruposkH, °C
Bxoamubie napaMerpbi
Sl;’e””;“””“"e Hanpake- 380/400/415 | 380/400/415 | 380/400/415 | 380/400/415
Jluanasok u3meHeHns ka- +10 +15 25...+15 -25..+15
npspKeHus, %
JIManason u3MEHEHHA 9aC- | 5, o6 4 100, 45...65 35...65 35..65
TOTHI, 11
Koapduument mouroct | 0,96 (¢ dpusTpom) 0,99 0,98 0,98
®opwma norpebnsemoro CunycoupanpHas,
TOKA, BEJTHUMHA HCKaXKe- <4 ¢ punLTpOM Custycounam- | Cuiyconpar- | CHHycouna-
. g Hag, <3 Has, <7 Has, <7
HU#H, % rapMOHHK
BoixogHbie mapamMeTpbl
Hominaniioe 380/400/415 | 380/400/415 | 380/400/415 | 380/400/415
HanpskeHue, B
+| (uHeiiHas | +] (JuHeitHas
o +] (nuHeitHas +| (nuHelHas Harpyska) Harpyzka)
Pasbpoc nanpsxenus, % Harpyska) HarpyzKa) +3 (HenuneiiHas | +3 (HenuHelHas
Harpyska) Harpy3ka)
Pa36poc HanpsbkeHus
TIpH H3MECHEHHH HArpy3Kku H/n +3 +4 +4
0...100 1 100...0% [%]
BoIxoaHas yacrora, 'y 50/60 50/ 60 50/60 50/ 60
Pa36poc yactotsl, % +0,05 +l 0,1 +0,1
Kpecr-aktop 31 31 3:1 3:1
125 — 10 M 120 — 1,5 min 125 — 10 mun | 125 — 10 mMun
Tleperpyska, % 150 — 1 Mus 150 — | 150 — 1 Mun 150 — 1 mMun
8 ¢ | 2000—20mc | 2000 —20wmc
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Tabnuua N2.1 (npoponxeHune)
MozaensHblil psaa
OGmue fannbie Conceptpower | Conceptpower
Galaxy PW Galaxy 3000 Midi-Maxi Modular
KoMMyHuKaLHOHHBIE BO3MOKHOCTH
TTO 1151 MOHHTOPHHTa U + + + +
3aKPBITHSA CEPBEPOB
Hanyune
SNMP-azanrepos - * * *
KommyHHKaLMOHHBIN OPT
(MHTEIIEKTY ANBHBIH 1 + + + +
«CYXHE» KOHTAKTbI)
OyHKIHA SKCTPEHHOTO
orkmodeHus (EPO) - - " -
OyHKuHMA KOOPANHALMH
pabotei ¢ II" (Gen on) - - - -
MaccorafapuTHbI€e oKa3aTes
Crasaprssili paswep (715...1215) x (1(2;5)“’%83); ( 1(45138' “Zggz))"x 550 x
UBIT (LxBxI"), MM (1400...1900) x 825 (565...685) 750 (1400...1800)
o 650...850) x 580 x 580 x
P . (
mf:;fﬁﬁf;t’;’;'xw a 4(335 1;83)01 %05 | (1420...1600) x| (1400...1800) x | (1400...1800) x
’ (565... 685) 750 750
Macca UBIT 200/220/300/| 200 (30xBA)
Ge3 Gatapeit, K 490...1200 210...240 330/350 | 290(90kBA)
Mopens Mopnenb Mogens
Macca moxtyus MBI, kr 6e3 momyJei 6c3 Moxyeit 6e3 momyeii 40...55
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Taénuua MN2.1 (npoponmxeHne)

npeoOpa3oBanus

MogensHblii pag
Ofmue naHHEIe
Silcon DP300 poymmetra Symmetra PX
ower Array
[pomsBoaurens APC, http://www.apc.ru, hitp://www.apc.com
Tun UBTT On-line, remra- On-line, mBoitHOrO NpeotpasoBaus

BremHuii BH1

——
=

i
1 )

il

HomunansHast BRIXOIHAs

10/20/40/60/80/

momitocts MBI kBA 120/160/240/320/480 /12716 10720730740
HomuHanbHas BeIXo[Has
Monens
MOIUHOCTE OJTHOTO MOy 6e . 4 10
WBTL, kBA 3 MOyl
Konmyecrso MBI, Bkntoyae- o9 Bximoyenue Bxntouenue
MbIX Ha ITapalulebHYIo padoTy 0 HEBO3MOMKHO HEBO3MOXHO
Cxema HUBI1 33 3:1, 111 33
Konuuecro Mofynei, Monerms
BKIIIOYaeMbIX Ha 6e . 5 5
3 MoTyJTei
napaueNsHyo paboTy
94,8/95,5/96,5/

0, y > >

KITLpw rarpyate 100% 96,1 /96,5 /95.8/ 92 93
p e 96,3 /96,3 /96,8 /96,8

Ternosbinenenve YBIT npu 0,5/09/1,5/24/
Harpyske 100% H zapsokennbix| 29/53/6,2/9.2/ 0,64/096/1,28 07/14/21/280
Garapesx, KBt 10,6/159
TeIUIoBbLLIENICHHE OIHOIO
MOJYJIA TIPH HENUHEHHOH Monens 032 01
Harpyske 100% u 3apshxeHHbIX 6e3 Mmoyneit ’ ’
Oartapesx, kBt
VpoBeHb aKyCTHYECKOTO 52/52/55/60/
uryma, 15 60/... w/x Hin Hn
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Tabnuua MN2.1 (npogonmxexme)
MogenbHblii psia
Ob6mue nanHble
Silcon DP300 Symmetra Symmetra PX
Power Array
Onpenensercs nomb3o-
BaTe;1eM, PEKOMCHJIOBA-| [

epPMETUYHbIE CBHHLIO- | [ €PMETHYHBIE CBUHIIO-

Hb! CBHHIIOBO-KHCJIOT-

. BO-KHCJIOTHBIE, HE0O- | BO-KMC/IOTHBIE, HeoO-
Tun Garapeii Hble, TEPMETHYHbIE, He-

ofCITyKHBagMbIE, CO
CpOKOM CITyxOb1 57

CITyMBaeMbIE, CO CPO-
KoM CaTyxOnt 5 siet

CITy)KMBAEMBIE, CO CPO-
KOM cry>k0bi 5 sieT

Gaiirtaca Moy UbI1

6e3 momymeit

wiy 10 jger
ITnaBarouiee HarpsKeHUE Mo-
FOLIEE HAMpAXEHH —438...+438 H/n Hin
CTOAHHOTO TOKa Oarapeii, B
MakcumanbHbiif TOK 3apsjia
. H/ H/ H/
Garapeit, A A A A
. 128, nBe muHeiixn 4 6110Ka
Komyectso Garapeii 12 B  ABC I 10 o
1o 64 6arapen no 8 Garapeii
Hafntme CTaTHYECKOTo + + .
Oaiinaca UBIT
Hanwyue mexanuyeckoro
- + + +
Oaitnaca UBI1
H CTaTHYECKOTO Mopenn
annyue ec JICIT H/n Hin

VYcToHYMBOCTS K neperpy3kam
B pexame Gaifnaca, %

125, widTensHo, 10
1000 B Teyenue 0,5 ¢

125, murensHo

125, [UIMTENTBHO

Bpems nepexona ¢ Gaifnaca

HanpsHKeHHUs, %

0 0 0
Ha HHBEPTOP, MC
PaBounii AMATE0H 0...40 0...40 0...40
Temneparyp, °C
Temneparypa xpaHeHus/ H/ H/ H/
TpaHcropTUposky, °C A 8 !
Bxoaubie mapaMerpsl

220 /230 /240 nu

HomunansHoe Hanpsixkenue, B 380/400/415 380/400/ 415 380/400/415
JnanasoH H3MeHeHHUA £15 -30...425 -20...+15
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Ta6nuua N2.1 (npopomxeHue)

pabotsl ¢ JII" (Gen on)

Mope/bHbIi psj
O6une xanHbIe
Silcon DP300 Symmetra Symmetra PX
Power Array
Jluanason H3MeHenHs +4,6,8 47...63 47...63
yacToThl, 'l
KoadduumeHt Mowpoctv >0,99 >0,98 >0,99
dopma notpedasemMoro Toka CuHycounansHas CuHycounanbHas CunycovpansHas
Bbixoanbie napameTpbl
HomunansHoe Hampsbkenve, B 380 /400 /415 220/230/240 380/400/415
Pasz6poc Hanpsxenus, % +1 *1 +1
Pa3bpoc Hanpshxenus (npu
u3MeHeHnH Harpy3ku 0...100 +5 +5 5
1 100...0% [%]
50/ 60 vt cuHxpoHy- | 50/ 60 Wiy CHIXPOHH-
Brixoaxas yactora, I'Il 50
3UPOBAHO CO BXOJOM | 3MPOBaHO CO BXOIOM
Paszbpoc yactotst, % +4,6,8 H/x H/n
Kpecr-daxrop He orpanuuen 5:1 H/n
Ot cetn: 200 — 60 ¢,
Teperpy3ka, % 125—600 ¢ }3(5) - ?g ¢ H/n
Or 6atapeit: 150 — 30 ¢ ¢
KoMMyHy KaLOHHbIe BO3MOKHOCTH
[10 1t MOHUTOPHHTA U + + +
3aKpBITHS CEPBEPOB
Hamigne SNMP-ananrepos + + +
KoMmyHHKalMOoHHBH TTOpT +
(MHTEIIEKTY anbHbIH 1 + «CyXue» KOHTaKTht — +
«CYXHE» KOHTAKTBI) OImus
DyHKUMSA SKCTPEHIIOTO + + +
orkmouenus (EPO)
DYHKIMS KOOpIHHALNH + H/x +
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Tabnuua 2.1 (okoH4aHKe)

MonenbHbiii paa
O6mpne naHHbIe
Silcon DP300 Symmetra Symmetra PX
Power Array
MaccorafapHTHble noKa3aTesd
600x1400x800* /
600x1400x800* /
600x1400x800* /
800x1400x800 /
CranpgaprHbiii pazmep 800x1400%800 /
UBIT (IIxBxT), v 1125x1800x800 / 610x1143x686 600x2000x900
1125x1800x800 /
1600x1800x800 /
1600x1800x800 /
900x1800x800
Pasmep GarapeiiHbix 3aBucuT ot
HeoOXoauMoro Bpeme- 610x1143x686 600x2000x900
mkagos (LLxBxI'), MM o
HH paboTs! oT GaTapeit
365%* /385%** /300 / {236 (co BceMH YCTaHOB-
Macca HUBII 6e3 6arapeii, kr 410/440/800/800/ | neHHBIMM MOTYNSAMH, H/n
1400/ 1400/ 1800 BK1. Gartapen)
Macca mozayns UBII, kr Mopens 6e3 Momyneit H/n H/n

IIpameuanue.

* — 6a30BHBIi BapHaHT, 3aBUCHT OT baTapey;

** — Bpems aBTOHOMHOI paGoThl Gatapey 22 MuH;
**¥ __ BpeMs aBTOHOMHOI1 paboThl 6aTapen 8 MuH;
H/p — HeT paHHBIX.
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Cnoco6bl npoknagku 3neKTponpoBoaAoK

Ta6nuua N3.1. Npumepw MoHTaxa anekTponpoeogok no FOCT P 50571.15-97

Cnpa-
IIpumep Onucanne BOYHBI
*
HOMep
HsonmupoBaHHbIe TpoBoja B TpyOax, 3aielaHHBIX B CTEHaX ]
MHoroxunbHele kabeau B TpyOax, 3a/ic/laHHbIX B CTEHaX 2

> &
? g@ H3ommpoBanHEIE TPOBOZA B OTKPLITO NPOJOKEHHBIX TPyOax 3

L’
OnHO- UM MHOTOXKHITbHBLE KabeJTH B OTKPBITO MPOIOKEHHBIX 3A
Tpybax

HM3oanposaHHbIE IpOBOJA B CIeLHANIbHBIX Kopobax Ha CTEHax 4
OnHo- WM MHOrOXH IbHBIE Kabesn B cnienranbHbIX kopabax 4A
Ha CTeHaX

H3onupoBanHbIe MpoBosa B Tpybax B KiIazke 5

OnHo- 11K MHOTOXWIbHBIE kKabeau B Tpybax B Kilajke SA
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Tabnuua N3.1 (npogomkeHue)

Cnpa-
IIpumep Onucanue BOYHBIH
*
HOMep
WzonupoBaHHble TPOBOJa B 3alliUTHOH 00010uKe, kabeau B 060-
JI04Ke H/unu OpOHHpOBaHHbIE KabeaH 0IHO- UM MHOTOXHIIbHbIE!
% ? — Ha CTeHe 11
y’ N
% mﬁ — Ha MOTOJIKe 1A
@ — Ha Henep(OpHPOBAHHEIX JJOTKAX 12
% — Ha nepdopHpoBaHHBIX JOTKAX 13
~ Ha KpOHIUTeHHAaX, 3aKperieHHbIe TOPH3OHTAJILHO 14
R HJTH BEPTHKAJIBHO
3
m — Ha JIOTKax JICCTHHYHOI'O THNA 16
y -~
W3onupoBanmble MpoBoja B 3aIUTHOM 0bonouke, kabeau B 060-
JIOYKE OJIHO- UJTH MHOTOKH/IBHBIE B MyCTOTaX CTPOHUTEIbHBIX 21
Y KOHCTpPYKLHMH
%
H3onuposaHHble MpoOBOAa B TPYOaX B MyCTOTaX CTPOUTENLHBIX 2
KOHCTPYKLHH
%
%
Kabenmn oiHO- MAH MHOrOXUABHBIE B Tpybax B MyCTOTaX CTPOH- 22A
TeAbHbIX KOHCTPYKIHH
A
W3onupoBaHHble MPOBOAA B CIEHATIBHBIX KOpo0ax B MycTOTaX 23
CTPOHMTENbHBIX KOHCTPYKLIHH
KaGenu onHO- niu MHOrOXuibHEE B CIIELMANIBHBIX KOpobax B 23A
NYCTOTaX CTPOMTENBHBIX KOHCTPYKLIMH
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Ta6nuua MN3.1 (npoaosmkeHue)

Cnpa-
Onucanue BOYHBIH
*
HOMep
H3oaupoBaHHbie NpoBOAA B cieLUaIbHLIX KOpobax B Kiaake 24
Kabenu ogHO- WIH MHOTO>XXUIIbHBIE B CIIEUATbHBIX KOpobax B 24A

KJIagKe

Kabenu ogqHO- HIIM MHOrOXXHIBHBIC B 000JI0YKE:

% — NPOJIOXKEHHbIE B MYCTOTaX MMOTOJKA 25
’

— B JIBOHHBIX MOJiaX

H3oaupoBanHbie npoBosa, Kabcau 0AHO- WU
MHOTOXHJIbHbIE B KOpoDax Ha CTeHe:

— MPOJIOXEHHbIE TOPH3OHTAJILHO 31, 31A
3232)\ — NPONOKEHHbIE BEPTHKAIILHO 32, 32A
M3onupoBaHHbie npoBoaa B Kopobax, yTOMIEHHBIX 3a00ATHIO B 33
% CTCHBI UM MOJAbI
N, N -
2 m 2 Kabenu opHo- WM MHOrOXHIbHbIE B KOP0OAX, YTOILIEHHBIX 33A
)/ |3allOLIuIO B CTEHbI MM OMbI
b Yo,
I H3oaupoBaHHble NpoBOAa B MOABELLEHHBIX KOpobax 34
1!
@ KaGenu ogHo- MM MHOrOXUbHBIE B IO BELLIEHHBIX KOpobax 34A
34 34A
. n W3onupoBaHHble NpoBoAa B TpyOaX, MPONOKEHHBIX B TOPH3OH- 41
oo/ \S& TaJIBHBIX UM BEPTHKAIbHBIX 3aKPHIThIX KabelbHbIX KaHajIax
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Ta6bnuua N3.1 (okoHYaHKe)

Cnpa-
Onucaunme BOYHLIH
*
HoMep
W3onupoBanHble POBoJia B TpyDax B BEHTHAHPYEMbIX Kabenb- 4

HbIX KaHaJiaxX B IIofax

Kabenu B 060104KE OTHO- UJIH MHOTOXKUIbHBIE B TOPU3OHTAJIb-
HbIX WIH BEPTHKAJIbHbIX OTKPBITLIX MW BEHTHIHPYeMbIX Ka- 43
OenbHBIX KaHaIax

W3onupoBanuble NPOBoAA B 3auTHOH 000N0uKe, Kabenu B 060-
JIOYKC OAHO- HJIK MHOTOXXHIIbHbIE, 3ai€/1aHHbIE HEITOCPEACTBEH- 53
HO B KNaJIKy C JONIOAHUTENbHON MeXaHUYeCKo# 3auToH

M3oaupoBaHHble TPOBoAa U Kabenu B KapHU3axX 71

WsonupoBanHble TPoBoga H kabeau B MAIMHTYCHbIX KOopobax

" . 72
% — MecTo 1A kabeneit ¢cBA3u U ceTeit 9BM

* CripaBoyHble HOMepa NpUBeeHbl B COOTBETCTBUU ¢ 0603Hadenuamu o [OCT P 50571.15-97.
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TexHu4yeckue xapakTepucTuku TpexdasHbix Ay
OTKPbITOro UCNOJTHEHUA

Tabnuua N4.1. TexHnyeckue xapaktepuctuku AFY cepum Perkins

IIponzBoaurenn: F.G.Wilson (Engineering) Ltd, http:/www.FGWilson.com

Mogeis Mommnocts Emxoctn|Pacxon Ton— IaGapursi, |Macca,
xBA «Br Oaxa, | JiMBa, /9 JAxIxB, mm KT
P27/P30E 27/30 21,6/24 145 7,6/8,3 1770x710x1354 | 668
P40P1/P44E1] 40/44 32/35.2 176 11,9/13,1 | 2149x710x1341 | 800
P45P1/P50E] 45/50 36/40 176 13,4/14,7 | 2149x710x1341 | 820
P60P1/P65E] 60/65 48/52 176 14,8/16,3 | 2149x710x1341 | 885
P75P1/P83EI 75/82,5 60/66 176 18,6204 | 2149x710x1341 | 925
P90/P100E 90/100 72/80 230 21,2233 | 2515x735x1545 | 1191
P100/P110E 100/110 80/88 230 23,8/26,1 | 2515x735x1545 | 1191
P135/P150 135/150 108/120 290 31,2/34,1 | 2700x900x1460 | 1403
P160H/P17SHE 160/175 128/140 350 37,5/41,2 | 2953x990x1717 | 1967
P200H/P220HE 200/220 160/176 350 42,7/47,0 |2953x1003x1717| 2009
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Tabnuua M4.1 (okoHYaHue)

MowHocTs

Mozes Emxocts | Pacxon ron- I'aGapursl, Macca,
xBA kBT 6axa, 1 | JMBa,a/4 JxI1IxB, Mmm KT
P230H/P250HE 230/250 184/200 350 48,5/53,3 |2953x1003x1717| 2073
P250H/P275HE 250275 | 200/220 350 54,6/69,1 |2953x1003x1717| 2138
P300/P330E 300/330 | 240/264 610 56,7/62,2 | 3400x995x1804 | 2896
P350/P380E 350/380 | 280/304 610 68,2/76,4 | 3400x995x1988 | 3185
P380/P425E 380/425 | 304/340 610 81,8/91,6 | 3400x995x2155 | 3364
P450/PS00E 450/425 | 360/400 750 90,5/101 |3313x1400%x2097 | 3800
P500/PS50E 500/550 | 400/440 750 102/113  {3361x1400x2027| 3920
P600/P660E 600/660 | 480/528 1310 1217132 |3826x1512x2206| 5265
P650/P715E 650/715 | 520/572 1310 130/142 | 3826x1512x2206| 5380
P725/P800E 725/800 | 580/640 1310 145/159 | 3826x1512x2206 | 5380
P800/P8SOE 800/880 | 640/704 1310 158/174 | 3975x1512x2206| 5631
P910/P1000E 910/1000 | 728/300 - 185/206 |4940x1899x2251| 7342
P1000/P1100E 1000/1100 | 800/880 - 215/240,3 | 5030x1899x2251| 7713
P1250/P1375E 1250/1375 | 1000/1100 - 264,4/291,9 | 4636x2040x2308 | 9154
P1500/P1650E 1500/1650 | 1200/1320 - 305/342,4 | 5294x2040x2308 | 10188
P1700/P1875E 1700/1875 | 1360/1500 - 358,9/396.,6 | 5793x2068x2631 | Hin
P1750/P1925E 1750/1925 | 1400/1540 - 361,6/400,4 | 5927x2300x3010 | 15430
P1825/P2000E 1825/2000 | 1460/1600 - 384,4/422,4 | 6011x2300x3010| 15500
P2000/P2200E 2000/2200 | 1600/1760 - 422,8/472,2 | 6011x2300x3010| 15500

Mpumeuanue. Haunnas ¢ Monemu P910/P1000E, IT'Y KOMIIEKTYIOTCS TONBKO BHELTHUMH TOMTHBHBIMHU
Oaxamu; Moaen ¢ unaekcoM E npeanasHaueHst ag paboTel B kauecTee aBapiifHbIX (pe3epeHbix) AIY.
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Tabnuua M4.2. TexHuueckue xapakrepuctuku Y cepum Lister-Petter

IIpomspoantes: F.G.Wilson (Engineering) Ltd, http:/www.FGWilson.com

Mogenb Mopuort EstkocTs T(l:::Jcl)l‘;:::l, T'aGaputei,  Macca,
BA «BT Gaxa, J A JxIIxB, MM KT
L125 12,5 10 44 34 1193x576x1198 | 386
L16P1S/L17.5E1S 16/17,5 16/17,5 45 5/5,6 1450x860x1210 | 519
LH14 14 11,2 44 33 1067x576x1198 | 325
L17.5 175 14 44 4,1 1357x576x1198 | 445
L20 20 16 44 48 1357x605x1198 | 453
L20P1/L22E!] 20722 16/17,6 45 5/5,6 1450x860x1210 | 519
LH22 21,8 174 | 44 5 1193x576x1198 | 378
LH30 30 24 44 8,5 1357x576x1198 | 428
LH40 40 32 44 11 1355x616x1198 | 458

IIpumedanmne. Mogaenu ¢ uraexcoM E npeanasHaueHsl 41 paboThl B KauecTBe aBAPHHHBIX
(pe3epubix) AI'Y.




268

NPUNOXEHUE 4

Tabnuua N4.3. TexHuyeckue xapakrepuctukn ACY cepun A

IpousBoguteiin: OAO «Iexrpoarperam, hitp:/www.eagregat.ru

Pacxon

Mopess MourocTs EmMkocTh ——— TabapuThi, Macca,

xBA BT 6axa, J i JIxIIxB, mm KT

AJI-8-T/400-1B 10 8 28 23 1570x650x 660 | 300
AJl-10-T230/400-B 12,5 10 28 3,1 2115x936x1240 | 1030
AJl-12-T400-2P 15 12 28 3,7 2115x936x1240 | 1030
AJ1-30-T400-2P 37,5 30 125 9,7 2290x1120x1600| 1330
AJ1-60-T/400-2P 75 60 120...300 16,2 2700x1250x1700| 3200
AJ1-100-T/400-2P 125 100 120...300[ 30,6 2700x1250x1700 | 3400
AJ1-200-T400-2P 250 200 300 68,8 3380x1220x1643 | 3800
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TexHUuYeCKNe XxapaKTepUCTUKN «CYXUX» U
repMeTUYHbIX MacnfAHbIX TpaHcdopmaTopoB

MpouseoauTenb: OAO XK «3nekrposasoa», http:// www.elektrozavod.ru

Tabnuua M5.1. TexHnyeckne xapakTepucTuki «cyxux» TpaHcgopmatopos cepuit TCIM n TC3M

MoinHocrs, Motepu Morepu Hanpsixenne Macca, Fabapurbl,
Tun X0JI0CTOr0 KOPOTKOr0 KOPOTKOTO
kBA KI' MM
xofa, Br [3ambixanus, Br [3aMbikanns, %
TCJI-400/10-Y3 1300 | 1315%x795%1355
TC31400/10y3 | 400 1000 4500 60 1480 | 170010201900
TCJ1-630/10-Y3 1780 | 1460x830x1480
TC31630/10.y3 | 030 1370 6700 60 1960 | 1700x1020x1900
TCJI-1000/10-Y3 2470 | 1550x945%1710
TCa-lo00/10-y3| 1000 2000 8800 60 2690 | 2000x1170x2400
TCI-1250/10-Y3 2830 | 1600x945x1860
teamiasono-ys| 120 2300 10500 60 3050 | 2000x1170x2400
TCJI-1600/10-Y3 3380 | 1650x945x2080
TCIL-1600/10-y3| 1600 2800 12300 60 3600 | 2000x1170x2400
TCJI-2500/10-Y3 4830 | 1875x1195%2200
TCam2500/10-y3| % 4300 18300 60 5290 | 2250x1270x2600
Tabnuua M5.2. TexHnyeckne xapakrepucTuku TpaHcopmatopos cepumn TMID
Mom- | Torepn Tok Motrepn | Hanpsmkenue
| xonocro- | xoporioro | koporkoro | Macca, | Iabapurbi,
Tun HOCTb, | X0JI0CTOIO
BA xona, Br ro xoJa, | 3aMblka- | 3aMbIKAHH, KT MM
K % Hus, Br %

TMI-100/10-Y1 100 280 2,2 1970 575 | 900x750x1080
TMI-160/10-Y1 160 380 2,0 2600 45 780 {1000x780x1170
TMI-250/10-Y1 250 450 1,8 3700 ’ 1035 |1480x890%1230
TMI-400/10-Y1 | 400 650 1,6 5200 1530 |1540%x890x1370
TMI-630/10-Y1 630 950 1,4 7500 55 2100 {1720x1000x1560)
TMI-1000/10-Y1; 1000 1300 1,2 11000 6,0 3030 |1720x1080x1800,
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Tabnuya N5.3. TexHuueckme xapakTepucTukn TpaHcgopmaropos cepun TMIA

Mom- | Tloreon Tox Movepu | HanpsixeHue
Tun » c:u <ot ﬂI:)m xomocToro | KOPOTKOIO | KOpoTKoro Macca, | Fabapursi,

OB Ab’ o410 Br | xoma. % 3aMbIKa- | 3aMBIKaHHs, | KT MM

K Xona, ona, 7o Hus, Br %
TMI'A-25/10-¥1| 25 130 6,0 600 290 | 776x650%860
TMI'A-40/10-Y1| 40 150 50 800 350 | 776x752x900
TMI'A-63/10-Y1| 63 200 4,0 1280 400 | 776x752x970
TMI'A-100/10-Y1} 100 280 35 1970 4,5 595 [1038x798x1055
TMT'A-160/10-YYf 160 350 3,0 2600 688 |1038x798x1125
TMI'A-250/10-YY 250 560 25 3700 1010 |1362x838x1218
TMI'A-400/10-Y] 400 650 20 5200 1330 |1362x838x1478
TMI'A-630/10-Y] 630 1000 1,5 7600 5,5 1855 {1412x922x1528
TMI'A-1000/10-Y| 1000 1350 1,2 11200 6,0 2690 |1712x1072x1807




NpunoxexHue 6

HOpMaTMBHO-TeXH nyeckKkasa AOKyMeHTauuns

10.

11.

12.

13.

14.

15.

16.

17.

['OCT 2.413-72. [lpaBunia BbIOJHEHHUA KOHCTPYKTOPCKOH JOKYMEHTAllWK M3JEAHH, H3[OTOB-
AseMBIX € TPUMEHEHHEM SIEKTPHYECKOI0 MOHTAXA.

'OCT 2.709-89. ECK/Jl. Obo3naueHus yCioBHbIE NPOBOJOB ¥ KOHTAKTHbIX COEANHEHHH 3MIeK-
TPHMYCCKUX JIEMCHTOB B 3EKTPUYECKHX CXeMaXx.

'OCT 2.710-81. ECKJl. O603HaueHus 6ykBeHHO-UM(POBbIE B INEKTPUYECKHX CXEMaAX.

T'OCT 2.721-74. O6o3Ha4yeHus ycaoBlibie rpaguyeckuc B cxemax. ObosHaveHns obmero npH-
MEHEHMUH.

TOCT 2.756-87. ECKJl. Obo3HaueHus ycnoBHble rpaguueckue B DNEKTPHYECKHX CXEMax.
VeTpoiicTBa KOMMYTALHOHHBIE H KOHTAKTHBIC COEIUHEH HS.

T'OCT 12.1.030-81. Dnckrpobe3onacHocTs. 3auTHOE 3a3eMIEHHE, 3aHyIEHHE.

['OCT 12.1.038-81. OnexrpobesonacHocTs. [IpeaenbHO AOMYCTHMbIE YPOBHH HaIpHXKEHHA
NMPHUKOCHOBEHUA U TOKOB.

TOCT 12.4.155-85. YerpoiicTea 3amuTtHoro otknodeHus. Knaccudukanus. Obume TexHu-
yecKHe TpeboBaHH1.

T'OCT 21.101-97. Cuctema npoeKTHOHN JOKyMeHTaLUuu s cTpouTenbcTBa. OcHOBHBIE Tpebo-
BaHMA K paboyeil JOKyMEHTAIHH.

[OCT 21.404-85. CucteMa NpoeKTHOH JOKYMCHTAUMH AT CTPOMTENbCTBA. ABTOMATH3ALHMA
TEXHOJOTHYECKHX mpolieccoB. O003HaYeHUs YCAOBHbIE MPHOOPOB H CPEICTB aBTOMATH3AIHH
B CXEMaXx.

TOCT 21.613-88. CucteMa npoeKTHOH JOKYMEHTAUMH Ais CTpouTenbcTBa. Cunosoe obopy-
noBaHue. Paboune yepTexu.

['OCT 21.614-88 (CT COB 3217-81). Cucrema npocKTHOH ZOKYMEHTALHHU AJ CTPOUTENbCT-
Ba. VI3o0paxxeHud ycnoBHbIe IpaguuecKue 31eKTpoodopy I0BaHHs U MPOBOAOK Ha MJ1aHaX.
['OCT 34.003-90. UndopMaunonHas TexHosorud, KoMmnieke cTaHaapToB M pyKOBOASAMUX JIO-
KyYMEHTOB Ha aBTOMAaTH3UPOBAHHbIE CUCTEMBbI. TEpMHHBI U ONpeaeNeHus.

T'OCT 464-79*. 3a3eMneHus and CTaUMOHAPHBIX YCTAaHOBOK MPOBOAHOH CBA3M, paaHopenei-
HBIX CTaHMH, PAAHOTPAHCAALHOHHBIX Y3/10B MPOBOJHOIO BEMIAHHA H AHTEHH CHCTEM KOJJIEK-
TUBHOTO MpyeMa TeneBuaeHUs. HopMbl CONpOTHBAEHHS.

[OCT 721-77*. CucteMbl 3HeprocHabKeHHs, CeTH, HCTOYHUKH, npeobpa3oBaTesid U npHeM-
HHKH 3JIeKTpH4ecKoH aHeprui. HoMunaipHble HanpsxeHus cBbiue 1000 B.

T'OCT 13109-97. Dnexrpuyeckas 3Heprusa. TpeboBaHus K KauyecTBY 3JMEKTPHUYECKOH SHEPrUU
B CETAX 00miero Ha3HaYeHusl. ‘

[OCT 13822-82. Dnexrpoarperarbl H NepeABHXKHbIE 3JEKTPOCTAHIINH, Au3enbHblie. OOnine
TEXHHYECKHE yCIOBHA (¢ u3MeHeHUusiMu 1989 r.).
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18. TOCT 14254-96 (MDK529-89). Crenenn 3ammThl, obecieunsaembie obonoukamu (kox IP).

19. TOCT 19431-84. OnepreTuka u nexTpudukanms. TepMHUHBI B OTpenereH .

20. TOCT P 50416-92. CoBMECTHMOCTH CPEACTB BBHIYMCIIUTEBHON TCXHUKH 3J€KTPOMAarHHUTHas.
TepMHHBI U ONPENETICHHUS.

21. TOCT 21128-83. Cucremsl 3HeprocHabKeHms, CeTH, HICTO4HHKH, TpeoOpa3oBaTeny U NpHeM-
HMKH 371eKTpHyecKol sHeprun. HomunansHeie Hanpskenus go 1000 B.

22. TOCT 23611-79*, CosMecTHMOCTH PagHO3NEKTPOHHBIX CPEACTB 3NEKTPOMArHUTHas. TepMH-
HBI M OTIpeIe/ICHHS.

23. TOCT 26416-85*. Arperarsl GecriepefoiiHoro nuraHus Ha Harnpsokenue no 1 kB. Obmine tex-
HHYECKHE YCJIOBHSL.

24. TOCT 27699-88* (CT C3B 5874-87). Cucremsl GecriepeboitHoro nuranms NpUeMHHKOB f1e-
pemeHHoro Toka. OOIIHEe TEXHHYECKHE YCIOBHSL.

25. TOCT 29280-92 (MOK 1000-4-92). CoBMECTUMOCTb TEXHHYECKHX CPEACTB 3IEKTPOMArHHT-
Hasi. McrpiTanus Ha noMexoycroifunsocTh. O6riue MOI0KeHUs.

26. TOCT 30372-95. CoBMECTUMOCTH TEXHHUYECKHUX CPEJICTB EKTPOMAarHutHas. TEepMHHBEI U OI1-
peneneHusL.

27. TOCT P 50377-92 (M3K 950-86). bezomnacHocts 06opynosanus HHGOPMALIMOHHOM TEXHOIO-
Ui, BKJIIO4as IEKTPHYECKOE KOHTOpCKoe 060pyoBaHHe.

28. TOCT P 50397-92. CoBMeCTUMOCTE TEXHHUYECKHX CPEACTB HJIEKTPOMArHUTHas. TEepMHHBI U
OfpeAeNeHHs.

29. TOCT P 50462-92 (M3K 446-89). Unentuduxauus npoBOIHHKOB 10 UBETAM MM LHQPOBBIM
0603HaueHUAM.

30. TOCT P 50571.1-93 (M3K 364-1-72, MOK 364-2-70). DnektpoycraHoBku 3aaHHH. OCHOB-
HBIE [TOJIOKEHHSI.

31. TOCT P 50571.2-94 (M3K 364-3-93). DOnekxrpoycraHoskd 31anuii. Yactes 3. OcHOBHBIE Xa-
PaKTEPUCTHKH.

32. 'OCT P 50571.3-94 (MOK 364-4-41-92). Dnexrpoycranosku 3aanuit. Yacts 4. Tpebosanus
10 obecieueHH 0 6e30MacHOCTH. 3allliTa OT OPAXEHH SNIEKTPHUECKUM TOKOM.

33. T'OCT P 50571.4-94 (MOK 364-4-42-80). Dnextpoycranosku 3aanuii. Yacts 4. Tpebosanus
110 obecrieueHUI0 6€30MTaCHOCTH. 3alIMTa OT TEILIOBBIX BO3AEHCTBHIA.

34. TOCT P 50571.5-94 (MDOK 364-4-43-77). Dnextpoycranosku 3aanuii. Yacts 4. Tpebosanus
1o obecrieueHU0 6e30MaCHOCTH. 3alIKMTa OT CBEPXTOKA.

35. TOCT P 50571.6-94 (MOK 364-4-45-84). Dnextpoycranosky 3aanuid. Yacte 4. Tpebosanus
110 obecneueHuto 6€30MaCHOCTH. 3aIMTa OT TOHMKEHHS HATIPSKEHHS.

36. TOCT P 50571.7-94 (MOK 364-4-46-81). Dnextpoycranosku 3aanuii. Yacts 4. Tpebosanms
1o obecneuenuro besonacHoctd. OTAENEHHUE, OTKIIOUEHHE, YITPABIICHHE.

37. TOCT P 50571.8-94 (MOK 364-4-47-81). OnektpoycraHosky 3aaHuid. Yacte 4. TpebosaHus
o obecreucHuio 6e3onacHocTH. OCHOBHbIE TPEOOBAHMS IO MTPHUMEHEHHIO MEp 3aLUTHl 11
obecmieuenns GesonacHOCTH. TpeGOBaHMUA O TPUMEHEHHUIO MEP 3aLINTHI OT IOPAKEHHUA DIIEK-
TPHUYECKUM TOKOM.

38. 'OCT P 50571.9-94 (MOK 364-4-473-77). 3nexrpoycraHoskH 3aaHuii, Yacts 4. Tpebosanus
110 obecrieueHuIo Ge30macHocTH. [IpuMeHeHRe MEpP 3aLLHUTHI OT CBEPXTOKOB.

39. 'OCT P 50571.10-96 (MOK 364-5-54-80). DnexrpoycranoBku 3nauuit. Yacts 5. Beibop u MoH-
Tax dMekTpoobopynoBanus. [Masa 54. 3a3eMIAIOIHE YCTPOKCTBA M 3aLMTHBIE TPOBOIHUKH.
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40.

41.

42.

43,

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

'OCT P 50571.13-96 (MOK 364-7-706-83). DnextpoycraHosku 3aaHuil. Yacte 7. Tpebosa-
HHA K CIIeLMalbHBIM 3JIeKTpoycTaHoBkaM. Paznen 706. CtecHEHHBIE [IOMEUICHHA C TPOBOAS-
IIMM [10JIOM, CTEHAMH M ITOTOJIKOM.

['OCT P 50571.15-97 (M3OK 364-5-52-93). DOnextpoycranoskd 3aaHuid. Yacts 5. Beibop n
MOHTAaX 311cKTpoobopynoBanus. ['1ara 52. DeKTPONPOBOLKH.

['OCT P 50571.16-99 (MOK 60364-6-61-96). OnextpoycraHosxu 34anuif. Yacts 5. Beibop u
MOHTaX 3nexTpoobopynosanus. Yacts 6. Hcnbiranus. ['nasa 61. [Ipuemocaarounsie ucsira-
HHUS.

T'OCT P 50571.21-2000 (MDOK 60364-5-548-96). DnextpoycraHosku 3ganuif. Yacre 5. Bri-
60p M MOHTaX 3nekTpoobopymoBaHusa. Paznen 548. 3azemusroupe yTpoHCTBa M CHCTEMBI
YPaBHHBAHHM 3JIEKTPHYECKHX IIOTEHLIHANOB B NEKTPOYCTAHOBKAX, COAepXamMx obopymosa-
Hite 06paborky HHbOPMAaLHH.

'OCT P 50571.22-2000 (M3K 60364-7-707-84). DnekrpoycraHoskH 3ganuid. Yacts 7. Tpe-
0oBaHui K CrlenHaNbHbIM JlleKTpoycTaHoBkam. Pasnen 707. 3asemnenne obopynosaHus obpa-
0otku HHPOpMALHHL.

T'OCT P 50627-93. CoBMECTHMOCTb TE€XHHUYECKHX CPEACTB 3JEKTPOMAarHMTHas. YCTOHYH-
BOCTh K JMHAMHYECKAM M3MEHEHUAM HAIIPSDKECHHA CETH 3IEKXTponuTaHua. TpebosaHus U Me-
TOJB! HCITBITAHUSA.

['OCT P 50628-93. CoBMECTHMOCTH 37€KTPOMArHITHAS MALUMH 3JIEKTPOHHBIX BBHIYHCIUTEID-
HBIX MIEPCOHANBHBIX. YCTOHYMBOCTS K 3J€KTPOMArHUTHBIM roMexam. TexHHUueckue TpeboBa-
HHUSA 1 METOJBI UCITBITAHUMH.

T'OCT P 50745-95. CoBMECTHMOCTH TEXHHUYECKHX CPEACTB 3neKkTpomarHuTHas. CucreMs Hec-
11epeQoMHOro MUTaHUA TPUEMHHUKOB [TEPEMEHHOTO TOKA M YCTpOHCTBA AJIA [TOJABICHHS ceTe-
BBIX UMITYJIbCHBIX TOMeX. TexHHucckue TpeOoBaHHSA M METOMbI HCITBITAHUI.

T'OCT P 50747-95. CoBMECTMMOCTH TEXHHYECKHX CPEICTB 3JIEKTPOMAarHMTHas. MaIuHsl
KOHTPOJIBHO-KACCOBBIE 3JIEKTPOHHBIE. TexHHUYECKHE TpeDOBAHUA M METOIbI HCITBITAHHH.
['OCT P 50807-95. YcrpoiicTa 3auidTHbie, yrnpasinseMsie THdepeHuHanbHBIM (OCTATOY-
HbIM) TOKOM. O61pe TpeOOBaHUA U METOIbI HCITBITAHUAL.

['OCT P 50839-95. CoBMECTMMOCTb TEXHHYECKHX CPEICTB IIEKTPOMArHMTHasA. YCTOHuH-
BOCTb CPEJCTB BBIYMCIHTEIBHON TEXHUKH M MHGOPMATHKH K 3JIEKTPOMArHHTHBIM [TOMEXaM.
TpeboBanus ¥ METOABI HCITBHITAHHA.

['OCT P 51072-97. Isepu 3amutHbie. OOmue TeXHHYECKHE TpeGOBaHml U METOIBI HUCITBITA-
HUI Ha YCTOH4YMBOCTD K B3JIOMY M IYJIECTOMKOCTS.

'OCT P 51317.4.2 (M3K 61000-4-2-95). CoBMECTHMOCTh TEXHHUYECKHX CPEACTB 3JICKTPO-
MAarHuTHas. YCTOHYMBOCTH K 3/IEKTPOCTaTHUECKHM pazpalaMm. TexHHueckue TpeOOBaHMA M
METO bl HCMIBITAHHH.

T'OCT P 51317.4.3-93. CoBMeCTHMOCTDh TEXHHYECKHX CPEACTB ANIEKTPOMarHutHas. Ycroiuu-
BOCTBh K PaJMOYAaCTOTHBIM 3JIEKTPOMATHUTHBIM oNAM B rtonoce 26—1000 MI'y. Texuuueckue
TpeGOBaHHSA M METOIBI HCTIBITAHHMA.

['OCT P 51317.4.4-99 (M3K 61000-4-4-95). CoBMECTHMOCTH TEXHHYECKHUX CPEACTB EKTPO-
MAarHutHas. YCTOHYMBOCTH K HAHOCEKYHIHBIM HMITYJIbCHBIM nomexam. TexHuueckue Tpebo-
BAHHUA U METOJBI UCIIBITAHHH.

T'OCT P 51317.4.5-99 (M3K 61000-4-5-95). CoBMECTHMOCTh TEXHHUYECKHX CPEACTB 3NEKTPO-
MAarHuTHas. YCTOMYHMBOCTE K MUKPOCEKYHIHBIM HMITYJIbCHBIM [TOMexam OOIbLIOH 3HEPruM.
TexHuueckue TpeOOBAHHUA Y METO/BI UCIIBITAHUH.
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56. TOCT P 51317.4.11-99. CoBMECTHMOCTh TCXHHYECKHUX CPEACTB 3JEKTPOMArHHTHaAA. YCTOM-
YHUBOCTh K JAMHAMHYECKHM H3MEHCHHSAM HAIMPSXNKEHHS CETH IEKTPONUTAHUA. TEXHHUUECKHE
TpebOBaHHSA B METO/IbI HCITHITAHHH.

57. TOCT P 51317.6.3-99 (CUCIIP/M3K 61000-6-6-96). COBMECTHMOCTb TEXHHYECKHX CPEICTB
3MeKTPOMAarHUTHas. [IOMEX0IMHUCCHA OT TEXHHUYCCKHX CPEJICTB, IIPHMEHSIEMbIX B KHIIbIX, KOM-
MEPYECKNX 30HAX M MIPOM3BOJCTBEHHbIX 30HAX C MaJibIM 3Heprouorpebnenuem. Hopmel U Me-
TOJIbI HCIILITAHHH.

58. TOCT P 51318.14.1-99. CoBMeCTHMOCTL TEXHUUYECKHUX CPCACTB JIEKTPOMArHuTHas. Paguomo-
MEXH HHIYCTPHAJIbHBIE OT OBITOBBIX MPHOOPOB, MEKTPHUCCKHX MHCTPYMCHTOB M aHANOrHY-
HBIX yCcTpoiicTB. HOpMBI M METOIbI MCIIBITAHHH.

59. TOCT P 51318.22-99 (CHUCIIP22-97). CoBMECTUMOCTh TEXHHUYECKHX CpPENCTB 3JIEKTPOMAr-
HUTHas. PaglorioMexu MHIYCTpHallbHbie OT O0OPYN0BAHUA HH(POPMALHOHHBIX TEXHOJOIHI.
Hopmb1 1 METObI MCTTBITAHHHA.

60. TOCT P M3K 536-94. Knaccudpmukaius 31€KTPOTCXHHYECKOTO H SIEKTPOHHOTO 060pyI0Ba-
HHA 110 CTIOCOGY 3aLMThI OT MOPAKEHUS INEKTPUUECKUM TOKOM.

61. CHull 10-01-94. CucreMa HOpMATUBHBIX JOKYMEHTOB B CTPOHTENbCTBE. OCHOBHBIE T10JIOKE-
HHUA.

62. CHuIl 11-01-95. UncTpykums o nopsske pa3paboTKH, COrMAcOBaHMA, YTBEPXKACHHA B COCTa-
BE [POEKTHOM JOKYMEHTAlMK Ha CTPOMTENLCTBO IIPEATPHATHIA, 30aHHUH H COOPYXCHHUIA.

63. CHull 2.01.02-85*. ITpoTHBOMOMKAPHbIC HOPMBI.
64. CHull 21-01-97. TloxapHas Ge3011aCHOCTb 3/1aHHIA B COOPYKEHHIA.

65. CHull 3.01.04-87. [Ipnemka B 3KCITyaTalMIO 3aKOHYEHHBIX CTPOUTENbCTBOM 00BekTOB. OC-
HOBHBIE TTOJTOXKEHHS.

66. CHuII 3.05.06-85. DneKTPOTEXHHUUCCKHE YCTPOHCTBA.
67. ®enepanbHblii 3akoH Poccuiickor Penepaunn «O6 oGecneyeHHMH €ANHCTBA M3MEPEHHI.
27 anpens 1993 r. No 4871-1.

68. denepansublii 3akoH Poccuiickoii Penepaunu «O moxapHoil Ge3omacHocTH». 21 nekabps
1994 r. Ne 69-®3.

69. denepanbHblit 3akoH Poccuiickoit Penepaunn «O AULEH3NPOBAHMH OTAECILIBIX BHIOB J€f-
TeAbHOCTH». 8 asrycTa 2001 r. Ne 128-D3.

70. denepansHblil 3akoH Poccuiickoi Penepaupn «O6 nHdopMaunu, HHPOPMATH3ALMH U 3aLIATE
nHbopmayuny. 20 dpespang 1995 r. Ne 24-D3.

71. IlonoxeHHe o MPOBENEHHUH I'OCY/APCTBEHHON IKCIIEPTH3bl U YTBEPXKACHUH IPaJOCTPOHUTEND-
HOH, MPEeArpOeKTHOH M IIpoeKTHOM mokymeHTauud B Poccuiickoii ®epepannu. Beeneno B
JEHCTBHE MOCTaHOBNEHHEM npaBHTenscTBa Poccuiickod depepaumn or 27 mexabps 2000 r.
Ne 1008 «O mopsiake NPOBENEHHA TOCYAAPCTBEHHOM HJKCIIEPTH3BL M YTBEPXKICHHH TIPajIo-
CTPOMTENLHOM, NPENITPOEKTHOM U MPOEKTHON JOKYMCHTALIMHY.

72. Tlpasuna ycTporcTBa dneKTpoycTaHoBOK. Lllectoe u3nanue, ¢ M3MEHCHHAMH, UCTIPABJICHHAMH
M JIOTOJIHEHHAMHM, MPUHATHIMU [ masroconepronamsopom P® 8 mepuog ¢ 01.01.92 mo
01.12.99.

73. TlpaBuna ycTpoiicTBa MEKTpOycTaHOBOK. Pasfen 6. Diiexktpuueckoe ocsewmenue. Paszmen 7.
3nexrpoobopynosaHue cClELHaNbHbIX YCTaHOBOK. ['1aBa 7.1. DNEeKTPOYCTAHOBKH KUJTbIX, 00-
IIECTBEHHBIX, aJJMHHHUCTPATUBHBIX M GBITOBBIX 3/1aHMH. ['1aBa 7.2. DNexTpOyCTaHOBKH 3pe-
JIMIHBIX OPEITPUATHIA, KITYGHBIX U CIOPTUBHBIX coOpyxeHHiA. CelpbMoe H3TaHue.
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74.

75.
76.

77.

78.

79.

80.
81.

82.

&3.

84.

85.

86.

87.

88.

89.
90.
91.

92.

MesxoTpacnesbic npaBuila 110 OXpaHCe TpyAa (mpasiia Ge30MACHOCTH) IIPH SKCINIyATALMH
anektpoycraHosok. [1IOT P M-016-2001. P[] 153-34.0-03.150-00.

ITpaBuna sKxcrnyaTaluy 3MEKTPOYCTaHOBOK MOTpeOHTENICH.

HIIb 105-95. Onpenenenue kaTeropuii moMELICHIH M 30aHMii 110 B3PbIBOMOXKAPHOM U 1MOXap-
HOM OfTacHOCTH.

HIIb 110-96. Ilepeuens 3nanuid, COOPYKEHHH, MOMELIEHHMH M OBOPYIOBaHHUSA, TOJIEKAIHX
3alllMTe aBTOMATHYECKHMH YCTAHOBKAMH TYIICHUS M OOGHApYKEHHs MOXKapa.

CH 2.2.2.542-96. CanurapHbie HOpMbl. | MrHeHHuYcckue TpeOOBaHHA K BHICOAMCIICHHbIM
TCPMHHAJaM, [IEPCOHANILHBIM 31EKTPOHHO-BbIYHCINTEIbHBIM MALIMHAM B OpraHu3auuu pabo-
ThI.

P/l 34.03.350-98. Ilepeuenb HMOMEIEHHIT U 30aHHUI IHeprerHueckux obbekTtoB PAO «EDC
Poccum» ¢ ykazaHHeM KaTeropHi Mo B3phIBOIIOXKAPHOM U 1TOXKAPHOI ONacHOCTH.

PJ1 34.20.185-94. UHCTpyK1HM# 110 TPOEKTUPOBAHHIO TOPOACKHX NEKTPHUUECKHX CETEM.

P/l 34.21.122-87. VMHCTpyKTHBHbIE YKa3aHHS IO NPOECKTHPOBAHHIO HJIEKTPOTEXHHUECKHX I1pO-
MBIILJIEHHbIX YCTaHOBOK. IHCTPYK1Ms 10 yCTPOHCTBY MOITHHE3AMMThI 3JaHHH H COOPYXKEHHH.
PM-01-93. Poccuiickas rocyaapcrBeHHas TenepagioxomnaHns «OctaHkdHO». |'eHepaibHas
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Bopobsér Anexcanap HOpbesnu — H3BeCT-
HBIi crienmanuct B obnactu cucrem Gecrepe-
60MHOTO M T'apaHTHPORAHHOTO 3JIEKTPOCHAO-
KeHus. Pykorogusn co3gaHMeM M 3KCIUlyarta-
uMeil kpymHbix cucreM becriepeboiinoro anek-
tpocHabxenus LlentpansHoro 6anka PP g
Mockee M apyriix perHoHax Poccuu. Artop
IIPOEKTOB 3MCKTPOCHAOKEHUSA UHTEIIEKTYallb-
HbIX 3gaHuMi komnanuii FOKOC, JIYKOPUI,
ABPODJIIOT, MIIC PO u psaxa apyrux. Ar-
TOp MHOTHX TyOimkauui no mpobiemaM Kaue-
CTRA 3JIEKTPHUUYECKOH 3HEPTHH, CTPYKTYP H
TIPMHLHMIIOB MOCTPOEHHS COBRPEMEHHBIX CHC-
TEM JIEKTPOCHAOKEHHUS.
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