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Mo Bonpocam npogax 1 nogaep)Kku obpallanTtecs:

ApxaHrenbck (8182)63-90-72
ActaHa (7172)727-132
Benropog, (4722)40-23-64
BpsHcK (4832)59-03-52
BnaamsocTtok (423)249-28-31
Bosrorpap, (844)278-03-48
Bonorga (8172)26-41-59
BopoHexk (473)204-51-73
ExkaTtepuHbypr (343)384-55-89
MBaHoBo (4932)77-34-06
MkeBck (3412)26-03-58
KasaHb (843)206-01-48

KanuHuHrpag, (4012)72-03-81
Kanyra (4842)92-23-67
Kemeposo (3842)65-04-62
Kupos (8332)68-02-04
KpacHogap (861)203-40-90
KpacHospck (391)204-63-61
Kypck (4712)77-13-04
Nnuneuk (4742)52-20-81
Marnutoropck (3519)55-03-13
Mockea (495)268-04-70
MypmaHck (8152)59-64-93

HukHuit Hosropog, (831)429-08-12
HoBoKy3HeLK (3843)20-46-81
HoBocnbupck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MeHsa (8412)22-31-16

Mepmb (342)205-81-47
PocToB-Ha-[oHy (863)308-18-15
PasaHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-MeTepbypr (812)309-46-40

HabeperkHble YenHbl (8552)20-53-41 Capatos (845)249-38-78

CmoneHck (4812)29-41-54
Coun (862)225-72-31
CraBpononb (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53

Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsiHOBCK (8422)24-23-59
Yda (347)229-48-12
YennabuHck (351)202-03-61
Yepenosey, (8202)49-02-64
Apocnasnb (4852)69-52-93
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Hacrosiee TexHn4eckoe onucaHie U pyKoBOJCTBO O 3KCILTyaTalluu paclpoCTPaHsAeTCs Ha ITYHKThI
CEKIIMOHUPOBaHMs CTOI00BEIE (BakyyMHbIe pekioy3epsl) Tuna [ICC-10 na nanpsoxenue 6 u 10 kB u
BKJIIOYAET B ce0sl CBEJICHUS O Ha3HAYEHUHU, TEXHUUECKUX XapaKTePUCTUKAX, KOHCTPYKIIHUH, a TaKXKe
YKa3aHHUS 110 MOHTAXY M 3KCIUTyaTalluM U3JEIHsL.

PykoBOACTBO 10 OJKCIUTyaTalldd pPacCYMTAaHO Ha OOCITYKHBAIOIIUKA TEPCOHAN, IPOIIEIIITHA
MMOATOTOBKY IO TCXHUYCCKOMY HCIOJbB30BAHUIO U O6CJIy)KI/IBaHI/IIO SJICKTPOTCXHUYCCKUX I/I3I[GJII/II>'I
BBICOKOT'O HAIPSIKEHUS.

HeoOxonumMble mapaMeTpbl U HAJEKHOCTh PabOTHl YCTPOHCTBA B TEUYEHHUE CpPOKAa CIIYKOBI
o0ecrieunBarOTCs HE TOJNBKO KAadyecTBOM CaMOro W3Jenus, HO M COONIOJICHHEM YCIOBHH
TPaHCHOPTUPOBAHUS, XPAaHEHHsI, MOHTaXXa, HaJlaJKU OOCITY)KHBaHUS, [MO3TOMY BBIIIOJHEHHUE BCEX
TpeOOBaHNI HACTOSILETO PYKOBOICTBA SBISIETCS 00S3aTEIBHBIM.

B cBsI3u ¢ mOCTOSHHBEIM YCOBCPIICHCTBOBAHUCM yCTpOﬁCTBa B HaHBHeﬁmeM MOTYT OBITh BHECCHBI
HN3MCHCHUA, HC YXYAIIAIOMHNE IMapaMETPbl U KAYECTBO U3ACINAA.

CnHcok UCIOIBb3YEMBIX COKPAIICHUMN:

IICC — myHKT CEeKIIMOHUPOBAHUS CTOJIOOBOIA;
KM — koMMyTallMOHHBIA MOYJIb;

Y - mkad ynpasiaeHus;

MK — MOHTa)XHBIN KOMILICKT;

BB — BakyyMHBII BBIKJIIOYATEb;

BY — 6ok ynpasnenus;

P3A — peneiiHas 3aMTa 1 aBTOMaTHKA;

TT — tpanchopmaTop ToKa;

TCH — TpancdopmMarop cOOCTBEHHBIX HYXI,
UBII — ucroynuk Gecriepe0OMHOr0 MUTaHUS;
JIDII — nuHMSA dIeKTponepeaay,

OIIH - orpaHuuuTENb NEPEHANIPSIKECHUI;
AIIB — aBTOMaTH4eCKOE MOBTOPHOE BKIIOUCHUE;
AYP — apromaTHyuecKasi 4aCTOTHAs pa3rpys3Ka.

1. Onncanne U TeXHNYECKHE XAPAKTEPUCTUKH

1.1. HasHa4eHne 1 obnactb NpMMeHeHUs

[TyHKT CEKIMOHMPOBAHUS CTOJOOBON WJIM BaKyyMHBIA PEKIIOy3ep (majiee — pexnoysep) — 3TO
KOMMYTHUPYIOIIEE YCTPOMCTBO HApYyKHOM YCTAaHOBKM Ha OCHOBE BAaKyyMHOI'O BBIKJIKOYATEIS,
NpeaAHa3HAYCHHOC JIs1 KOMMYTAalluU U 3alllUThl BO3JYIITHBIX JIMHUN SJICKTpOICpCaaIn TpGX(l)aBHOFO
nepemMeHHoro Toka yactoroi 50 ['m u HanpspkenueMm 6(10) kB.

Pexnoysep mnpenHasHadeH [UIs OIEPAaTUBHBIX IEPEKIIOUYEHUM B PACIpPEIEIUTENbLHON CeTH,
OTKJIFOUYEHHUS MOBPEKICHHBIX YYaCTKOB JIMHUW JIEKTPOIEpENadd, aBTOMATHYECKOTO IOBTOPHOIO
BKJIFOYECHUS JIMHUH, BBOJA CETEBOIO PE3EPBHOIO MUTAHMUS.

PCKJ'IOYSCp IMMO3BOJIACT OCYIICCTBIIATHL KaK aBTOMAaTHYCCKOC, TaK U JUCTAHIIMOHHOC, a4 TaKXKC PYYHOC
BKJIFOUCHUC U OTKIIFOYCHUC BAKYYMHOT'O BBIKJIHOYATCIIA.
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Bxoasmuii B cocTaB pekioy3epa KOMIUIEKT peJIeHHOM 3alIUThl TTO3BOJSIET 00€CTICUUTh THOKOCTh H
WH/IMBUYAJIbHBIA TOJXO/ IPU HACTPOHKE MapaMeTpoB pabOThI CETH.

[IpuMeHeHrEe B KaueCcTBE KOMMYTHPYIOIIETO YCTPOMCTBA BaKyyMHOI'O BBIKIIIOYATEIsI COBMECTHO C
COBPEMEHHBIMU yCTPOHCTBAMHU pEIEHHOM W MHKPOIPOLECCOPHON 3aluThl 00YClIaBIMBAET
CJIIEYIOIINE €r0 XapaKTEePHbIE IIPEUMYILECTBA PEKIOY3EPOB!

e Hebounbue rabapuThl ¥ Bec pekiioy3epa, IpocToTa MoHTaxa Ha oniope JIDII; He Tpebyercs
JIOTIOJTHUTEIIBHBIIN 36MJICOTBOJI, MOHTaX (PYHIAMEHTOB U OTPaXKICHHIA;

e MexaHun4eckas MPOYHOCTh, YCTOMYUBOCTH MPOTHB HEOIATOMPHUSATHBIX TTOTOIHBIX SBJICHHMA
(cHer, BeTep, royI0Je), BAaHIAT03aTUIIICHHOCTD;

e bBosbuioit KOMMYTalMOHHBINH PeCypC; IUTMTENbHAs HKCIUTyaTaIus 0e3 00CTyKUBaHMS,

e Bo03MOXHOCTb IMOJIy4€HHUsI ONEpaTUBHON MH(OPMALIUU O COCTOSHUU CETH, aBTOMAaTUYECKas
JIOKaJIM3alusl MOBPEKIeHHUH 0e3 Bble31a ONepaTUBHOTO IEPCOHAIIA;

e BO03MOXHOCTb OCYLIECTBICHUS LIEHTPAIU30BAHHOIO AUCIIETYEPCKOrO YIIPABICHUS CETHIO.
IIpuMeHeHne peKIoy3epOB B PACIIPEACIUTENBHBIX CETSIX IT03BOJISCT:

® JIOBBICHUTH HAACKHOCTH 3HepFOCHa6)KeHI/I5[ HOTpC6HTCJ'ICI>i — YMCHBIIUTH KOJIMYECTBO
aBapHﬁHBIX 0TKJ'IIO“ICHHI>1, COKpPAaTUTh UX AJIUTCIIBHOCTD,

® CHH3UTb 3aTPaThl HA CTPOUTEIILHO-MOHTAXHbIE U MTYCKOHAJIaI0UYHbIE paOOTHI;
® 3HAYHUTEIHHO COKPATUTH SKCIUTyaTallMOHHBIE 3aTPAaThl HA KOMMYTHpYIOIIee 000pyI0BaHUE;

¢ VYIPOCTUTH IMOUCK U JIOKAJINU3AIHUIO HOBpG)K,Z[GHI/Iﬁ Ha JIMHUAX 3JICKTpOICpcaavu.

1.2. TexHN4eckne xapakTepucTrKn

Pexnoy3ep BeITycKaeTcss CEpUMHO MO TeXHUYECKUM YCIoBHAM (TY) U COOTBETCTBYET TpeOOBaHUIM
I'OCT 52565-2006 «BsixitouaTenu nepeMeHHOro Toka Ha HampspkeHus oT 3 no 750 kB», 'OCT
P51321.1-2007 (MDK 60439-1.2004) «YcTpolicTBa KOMIUICKTHBIE HU3KOBOJIBTHBICY», IMPaBHIIAM
YCTpOMCTBA 31eKTpoycTaHoBOK (ITY D).

Pexnoysep npenna3zHaueH 171t pabOTHI B CIEIYIONINX YCIOBUAX:
e BBICOTA YCTAHOBKH Haj ypoBHeM Mops — He 6osee 1000 m;

¢ OKpYyxKarolasd Cpcaa HCB3PbIBOOIACHAA, HC COACPIKAIIAA MbLJIM B KOHICHTPAIUAX,
CHMXAIOMIUX MapaMCTPhI U31CTTUA,

® BEpXHEE JONyCTUMOE 3HAYEHHE OTHOCUTEIBHOM BIAKHOCTH Bo3yxa — 100% npu
temriepatype +25° C;

e TeMIeparypa oKpyxaromiero Bo3ayxa ot -60° mo +40° C (cCOOTBETCTBYET KIIMMAaTHIECKOMY
ucnonHenuto Y XJI kareropun pazmenienus 1 mo FOCT 15150-69);

e CKOpocThb BeTpa He Oojiee 40 M/C Tpu OTCYTCTBUHM TOJIOJIEIa, CKOPOCTh BETpa 110 15 m/c mpu
JIOTIyCTUMOM CTEHKE royiojiefa He oosee 25 Mm;

® UHTEHCUBHOCTb I'PO30BOM JesATEILHOCTH — 10 40 yacos;
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Tab6auna 1. OCHOBHBIE TeXHUYECKHE XapaAKTEePHUCTHKH

Ne ITapamerp 3HaueHne
1 | HomunansHOE HanpspbkeHue, KB 6; 10
2 | Haubonpmiee pabouee HanpsikeHue, KB 6,9; 12
3 | HoMuHanbHbIi TOK, A 630; 1000
4 | HoMHuHAJIBHEIH TOK OTKIIIOUEHHS, KA 20
5 | HomuHanpHBINM TOK TepMUYECKo cToiikocTH (3 ¢), KA 20
6 | Pecypc mo koMMyTaliMOHHON CTOMKOCTH, HE MEHEE
® 1Ipu HOMUHAJIBHOM TOKe B-O 3000
® [IpU HOMUHAJIHHOM TOKE OTKIIOUYeHHs B-O 100
7 | Hampsbxenue onepatuBHOTO nuTaHus, B ~220
8 | Crenens 3amuThl 000J0YKH KOPITyca IP54
9 | lmanazoH npeaenbHbIX Temmeparyp, C -60 ... +40
10 | Cpok ciryx0bl 25

1.3. YcnoBHble 0003Ha4YeHus

CtpyKTypa yCIIOBHOTO 0003HauYEHUs
ICC-10-20/630-50/5-BBP-B3I1 YXJI1

IICC — myHKT CEeKIIMOHUPOBAHUS CTOJIOOBOM — 00s13amebHblll napamemp;

10 — HomuHaNBHOE HanpspKeHue, KB (6 unn 10) — 06s3amenvusiii napamemp;

20 —HOMMHAJIBHBIM TOK OTKIIOYEHHUS, KA,

630 — HomuHanbHEIH TOK, A (630 unu 1000) — o6s3amenvHblit napamemp;

50/5 — koaddunment TpanchopMmaliu TpaHchopMaToOpOB TOKA;

BBP - tun BakyymHoro Beikimtouatens (BBP, BB/TEL u ap.);

B3II — tun ycrpoiictsa 3amutsl (B3I, PC83, BMP3 u np.);

YXJI1 — knuMaTuyeckoe UCIoJIHEHUE U kaTeropus pasmerenus (YXJI1 wim V1).

1.4. KOMNNeKkTHOCTb NOoCTaBKu

B coctaB craHIapTHOTO KOMILIEKTA MTOCTABKU BXOAMT CIEAYIOIIee 000pyI0BaHHE:

1)
2)
3)
4)
5)
6)
7)
8)

KOMMYTallMoHHbIN Moayib (KM);

mkad ynpasnenus (LI1Y);

COCAMHUTEIIbHBIA Ka0eb;

MOHTaXHBIM KOMIUICKT JJIsI YCTAaHOBKH PEKIIOy3epa Ha ofaHy Ui ABe onopsl (MK);
MacrnopT;

TEXHUYECKOE OIMCAHUE;

UHCTPYKIUS [10 MOHTAXY;

KOMIAKT-AUCK C MPOTPAMMHBIM OOecTieueHUEM JIJIsl TEpMUHANA PENICHHON 3alllUThI;

JlononmHUTENbHOE 000PYAOBAHHE U MPUHAIIEKHOCTH (IO 3aIpocy):

1)
2)
3)
4)

OTPAHUYUTENIN NIEPEHAIPSHKCHUN;

JIMHEWHBIE Pa3bEAVMHUTEIIN HAPYKHON YCTAHOBKH;
amnmaparypa CBsI3H;

JIOTIOJTHUTEIIBHOE IPOrpaMMHOE 0OecTiedeHuE.
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JononmHauTepHOE 000PYyI0BaHWE HE BXOJUT B COCTaB CTAaHIAPTHOW MOCTaBKU, HEOOXOIUMOCTh €T0
BKIIFOUEHUS B KOMIUIEKT ITOCTaBKH JOJKHA OBITh YKa3aHa B OMPOCHOM JIUCTE MPH 3aKase.

JlononuurenbHOE 000pyA0BaHUE YCTAaHABIMBACTCS] BHE KOMMYTAIIMIOHHOTO MOJYJISl peKIIoy3epa.

Tabauua 2. MaccorabapuTHbie IOKa3aTen

Neo HaumeHoBaHue I'abaputsl (JIxIIIxB), Mmm | Bec, kr
1 | KoMMyTanmoHHBIA MOTYJIb 1185x960x1280 280

2 | Hlka¢ ynpaBieHus 570x310x830 40

3 | CoenmuuTenpHBIN Kabenb (Kabemb-KaHa) 2000x200x150 4

4 | MoHTa)XHBIN KOMIUIEKT Ha 1 onopy 920x920x250 25

5 | MoHTa)XHBI KOMILUIEKT Ha 2 OTOPBI 2300x30x30 50

2. KoncTpyknus
KOHCTPYKTHBHO pEKI0OYy3€p COCTOUT U3 CIAEAYIOIIUX OCHOBHBIX YacTEM:
o KOMMYTaHHOHHBIﬁ MOAYJb C YCTAHOBJICHHBIM BHYTPH BAKYYMHBIM BBIKJIFOUATCIICM;

e 1mKkad ynpaBieHUs C yCTAaHOBJIEHHBIMU BHYTPU OJIOKOM peJIeHHOMN 3alUThl U aBTOMAaTHKH,
0JIOKOM yIpaBJIEHUS U T.1I.;

® MOHTAXHBIM KOMIUIEKT JJIsI KPEIUIEHU Ha OTIOPBI.

2.1. KOHCTpYyKUMSt KOMMYTaLMOHHOIO MOy s

KommyTanoHHbIH MOy b TPEACTaBIsIeT cO00M KOHCTPYKIMIO U3 CTAIBHBIX MPOQuiIei, 0OMMUThIX
JIMCTOBOM CTaJIbIO, MOKPBITYIO CJIIOEM MOPOIIKOBOM KPACKHU.

Kopmyc coctout u3 BepXHEil KpBILIIKH, YIJIOBBIX KOXKYXOB, JHAa, OOKOBBIX M TOPIEBBIX IaHENEH,
BBIMOJHEHHBIX JJI YA0OCTBAa MOHTa)ka, ChbeMHBbIMU. Ha OOKOBBIX M TOPLIEBBIX MAHENAX WMEIOTCS
PE3UHOBBIE YIJIOTHUTENH, 00ECIeunBaloIIie CTENEHb 3aluThl 00010uku Kopryca IP54. Ha nue
kopnyca umeercs Oont MI12x45 nmna 3azemsienus. [lo Topuam MoOmysnsi MMEIOTCS YTOJKH C
OTBEPCTHUSIMH JJIsl YCTAHOBKM Ha MOHTa)KHBIE IIIBEJIJIepa, KOTOPBIE B CBOIO OYepelb KpensaTcs K x/0
onopam nocpeacTBoM mmuiek M16x250 u yroikos.

Jlia mpucoeaMHEHMsT KOMMYyTalMOHHOro monayias kK BJI Ha kpelie Moaynsl yCTaHOBIIEHBI
IIOJIMMEPHBIE TIPOXOIHBIE H30JIATOPBI. Pa3zMenieHne H30J4TOPOB BBINOJIHEHO CO CKocamMu B 15
IpagycoB 110 OTHOLIEHUIO K CPETHEMY BBOLY.

BHyTpu Kopryca KOMMYTAlMOHHOIO MOJYJIS YCTaHABIMBAETCA OOOPYJOBAHWE HA HAIPSIKCHUE
6(10) xB:

BaKyyMHBIH BbIKITtouatens (BB);
tpanchopmaTopsl Toka (TT);
MPEIOXPaHUTEIH,

tpanchopmatop cobctBeHHBIX HYX (TCH).

JpeHaxHblii QUIBTP, PACIIONOKCHHBIA HA JHE KOMMYTAIMOHHOTO MOIYJS, MO3BOJISIET YIANIATh
KOHJIEHCAT, 00pa3yIoImUics TpH Tepernanax TeMIepaTyphl OKpyxkaromend cpeabl. KoHCTpykius
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JIpeHaXHOro (UIIbTPa MCKIIOYAET MOMaJaHue BHYTPh KOMMYTAllMOHHOTO MOIYJS MbUIH, TPS3U U
BJIaTU U3BHE.

2.2. KOHCTpyKUMS WKadha yrnpasrieHus

Kopnyc mikada ymnpaBieHHs BBITOTHEH U3 JTUCTOBOM CTAJIN, TOKPBITON CIIOEM MTOPOITKOBON KPaCKH.
Bo n30exanne HeCaHKIIMOHUPOBAHHOTO JIOCTYIA BHYTPh HU3KOBOJIBTHOTO IIKada Ha ABepIe mKada
IPETYCMOTPEHBI YIIKH JJIsl yCTAHOBKM HaBeCHOTO 3aMKa. CrenuaibHbBI Pe3NHOBBINA YINIOTHUTENb
o0ecreynBaeT CTeneHb 3auThl 0007104KY 1mKada ynpasnenus [P54.

[Ixa¢ ynpaBneHus cBsA3aH ¢ KOMMYTAllMOHHBIM MOJYJIEM ITOCPEACTBOM KaOesl CO IITENCeIbHBIMU
pazpeMamMy, IOJKIIOUEHHE KOTOPOTO  OCYILECTBIsIETcs CHM3Yy Moayisd. KoHcTpykuwus
HU3KOBOJIBTHOTO MOJYJI MCKJIIOYAcT IONAJaHuE BJIATM HA KOHTAKTHI INTEICEIBHBIX Pa3beMOB B
ciyyae 00pa3oBaHMs BHYTPU MOAYJISL KOHJIEHCATa.

B xopmnyce mkada ynpaBieHus yCTaHABIMBAETCS HU3KOBOJIBTHOE 000PYI0BaHKE, 00ECIIeUnBaloIIEe
YIPaBIEHUE PEKIIOY3EPOM:

® TEpMHUHAJ peJIeHHOM 3amuThl U aBToMaTuKu (P3A);
® OpraHbl py4HOTO YIPABJICHUSI KOMMYTAIlMOHHBIM MOJTYJIEM;
® JIaMIIbl MHIUKAIIUN COCTOSHHSI BAKYYMHOTO BBIKJTFOUATEIIS;

JIonOTHUTENBHO B KOpITyce miKada yIpaBiIeHUs MOTYT yCTaHABIUBATHCA:

650k ynpasienus (bY);

armrmaparypa CBsi3u,

UCTOYHMK Oecriepeboiinoro nmutanus (MUBIT);

ammaparypa KOHTPOJIS ¥ TIOJIep KaHusl 3a/IaHHON TeMITepaTyphl BHYTpH HIKada.

Ha 3anmneit crenke mkada ympaBieHHS NPEIYyCMOTPEHA KOHCTPYKIHS, C TIOMOIIBIO KOTOPOM
OCYLIECTBIISICTCS KpEIJIEHWE Ha ONOpblI BO3AYIIHOM JIMHHUU 3JIeKTporepenadd. Ha nHe xopmyca
nuMeercsa 60T M12x45 it 3a3eMIIEHHS.

2.3. KomnniekT KpensieHna Ha onopsl

MonTtax kommytauumoHnHoro monyias (KM) ocymecTBisieTcs Ha OmMoOpax BO3AYIIHBIX JIMHHUNA
3JIEKTpoTepead Mpy MOMOIIHA MOHTaXHOTO KoMmiuiekTa (MK).

MOHTa)XHBIM KOMILJIEKT NpeJHA3HAa4eH JUIsl YCTAHOBKM KOMMYTAllUOHHOTO MOAYJS Ha
JKEJIe300€TOHHBIX WM JEPEBSHHBIX ONOpax M MPEeACTaBiseT CcO0OM CBApHYIO OKpaIICHHYIO
METAJUIOKOHCTPYKIHIO C HEOOXOAUMBIM KOMIJIEKTOM METH30B JJISl KPEIUICHUS! K OJHOM MM JBYM
Oropam.

MoHTaXKHBI KOMIIJIEKT BXOAUT B COCTAaB ITOCTaBKH. Tumn MOHTaXXHOTO KOMILJIEKTA JOJI?KEH 6BITB
yKa3aH B OIPOCHOM JICTE B OITPOCHOM JIUCTE MPH 3aKa3e PeKIoy3epa.

[Tpu 3akaze nononHuTeabHOro oobopynosanus (OITH, pazbeIMHUTENH U T.11.) B IOCTaBKY MOTYT OBIThH
BKJIIOYEHBI COOTBETCTBYIOLIME MOHTAXHbIE KOMIUIEKTBI /ISl YCTAHOBKU 3TOr0 OOOPYAOBaHUS, UTO
JIOJKHO OBITH OT/AEIBHO OTPAXKEHO B OIIPOCHOM JIHCTE.

s yno6cTBa o0cayKuBaHUs peKIIoy3epa Mo JOMOIHUTEIFHOMY 3allpOCy BO3MOKHO BKJIIOUEHHE B
KOMIUIEKT MOCTaBKHU TIJIOMIAIKH OOCITYKUBAHHUS.
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3. IlpuHIUN AeiicTBUS U BAPUAHTHI IPUMEHEHMSI

3.1. BkntoyeHune peknoysepa B JIMHUIO

B 3aBHCcHMOCTH OT CX€MBbl OpraHU3allH JIEKTPOCHA0KEHUS (KOJIbLIeBasi, IBOITHAs MarucTpaibHas,
MarucTpaibHasi, paauaibHas) UCIIOIb3YEMbIE B DIIEKTPUUECKON CETH PEKIIOY3ephl MOTYT OBIThH IBYX
THIIOB: C OAHOCTOPOHHUM IUTAHUEM WIH C JBYXCTOPOHHUM ITUTAHUEM.

PeKnoy3ep C OJHOCTOPOHHUM TIMTAHUCM TIOJYYAaCT OIICPAaTUBHOC MUTAHUC OT OJHOI0
tpanchopmaropa cobctBeHHBIX HYXI (TCH), moakiro4eHHOTO CO CTOPOHBI MCTOYHWKA TMUTAHUS

(puc. 1).

MUcToYHUK
NUTaHUS

—>

P TCH oOonH ncc OnH

R

Puc. 1. llpunnunuajgbHasi cxeMa BKJIIOYEHHUs! peKyoy3epa B JTHHHUIO
NPH OJHOCTOPOHHEM NMUTAHUH

Pekioyzep ¢ IByXCTOPOHHUM IMUTAaHUEM MOKET MOJIy4aTh ONEPaTUBHOE MUTAHUE OT JTF0O0T0 U3 ABYX
TpaHc(hOopMaTOpOB COOCTBEHHBIX HYXK, YCTAHOBICHHBIX IO Pa3HBIE CTOPOHBI OT PEKIIOY3epa.

McToYHUK UCTOYHKNK
NUTaHUA nUTaHua

—> ‘—

P TCH OMH ncc OnH TCH P

Puc. 2. [IlpuHnunuagbLHas cxeMa BKJIYEHUS PeKJI0y3epa B JUHUIO
NPHU IBYCTOPOHHEM NMUTAHUHU
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Momrocts TCH nomkaa Ob1Th He MeHee 200 BA nist ucnonmaenns [ICC-10 ¢ peneiiHo 3amuToi u
He Meree 63 BA mist ucnionnenus [1CC-10 B ucnionHeHnn 6e3 peleifHoN 3aluThl.

B kadecTBe MCTOYHHKA OINEPATUBHOIO IMHUTAHHUS MOXET BBICTYNATh HE TOJBKO TpaHCHOpMATOp
COOCTBEHHBIX HYXKJ[, BKIIOUEHHBIH B JIMHUIO, HO W JIOOON BHENIHWA HCTOYHHK, HAIPUMED,
HaxXOJIAIIAsACs PAIOM TpaHCPOopMaTOpHAs TIOICTAHIIHS.

Tak e peKOMEHJyeTcs yCTaHOBKa JBYX KOMIUIEKTOB orpaHuuuteneii nepeHanpsokerus (OITH) c
00enx CTOpPOH peKJIoy3epa, JUlsl YCTpaHEHHs MEepeHaNpsKEHUMH, BBI3BIBAEMBIX KOMMYTAaLUSIMHU
BaKyyMHOH anmapaTypbl. OTpaHUYUTENN NEPEHANPSKEHUSI HE BXOISAT B CTaHAAPTHBIA KOMIUIEKT
IIOCTAaBKH PEKIIOY3€epa.

Jlnis co3manust BUAMMOTO pa3pbiBa IMpU OOCITY)KMBAaHUU pEKIIoy3epa TpeOyeTcs YCTaHOBKA OJIHOTO
WIN ABYX (B 3aBUCHUMOCTH OT CXEMBI HJIEKTPUUECKON CETH) pa3beIUHUTEIEH Ha COCEHUX OIopax
JIDII. PazpeauHUTENN HE BXOJAT B CTAHAAPTHBIN KOMIUIEKT ITOCTABKH.

3.2. NMocTpoeHune 3almuieHHon ceTu Ha base pekroy3epoB

B ceTw ¢ OHOCTOPOHHMM MUTAHHEM (CETH PAAMATBHOTO THUMA C €IMHCTBEHHBIM HCTOYHHKOM)
PEKIIOy3ephl yCTaHABIMBAIOTCS HA CIEAYIONIMX ydacTKax ceTH (puc. 3):

e Ha ¢uaepe mnwmraromeit moactanmuu (pexaoy3ep Ai) — BBIIOTHSIIOT (QYHKIIHIO 3allUThI
000pyIOBaHUS MOACTAHIMH OT OCICICTBHIA aBAPUUHBIX CUTYaIUs HA JIMHUU

e Ha marucrpanu (pexioy3epsl Az) — pa30MBAOT MAarucCTpaib HA CEKLIUU IS JIOKATU3AIUU U
OTKJIIOUEHUS aBaPUMHBIX yUYaCTKOB

e Ha ormaiikax cetu (pekioy3ep Asz) — 3alIUINAIOT CETh OT MOCACACTBUI aBapUUHBIX CUTYAI[H
Ha CTOPOHE KOHEUHBIX TOTPEOUTEICH.

\ 4

Al A2 | Az

A3

Puc. 3. CeTb ¢ 0AHOCTOPOHHUM NUTAHUEM

He cMoTpst Ha pa3iiuue B MECTOIOJIOKEHHH, BCE PEKIIOY3EPhI B CETH C OJJHOCTOPOHHUM IMUTAHUEM
BBIMOJTHSAOT aHAJOTHYHBIE QYHKINHU (THa A):

e 3ammuTa OT oHO(A3HBIX 3aMbIKaHUH Ha 3emitio (OD3);
e MaxkcuMmarnbHas TokoBas 3amuta (MT3);
e ABromaTmyeckoe noBTopHoe BkitoueHue (AIIB).

TakuM 00pa3oM, ISl MOCTPOCHUS TaKOM CETH JOCTATOYHO OJHOTO THUIA PEKIoy3epoB (Tum A) ¢
OJIHOCTOPOHHUM mnHTaHueM. [lockonbKy 3amuTra sBisieTcs HEHanpaBJIECHHOW, TO HCIOJIb30BaHUE
MUKPOIIPOIIECCOPHBIX YCTPOMCTB 3aIIUTHI U aBTOMATHKHU B 3TOM Cllydae OOBIYHO HE TpeOyeTcs.
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CTpyKkTypa ceTH ¢ ABYCTOPOHHUM IHUTaHHEM (KOJBIICBBIC W JBOWHBIC MardMCTPaJbHBIC JIMHUM)
SIBIISIETCSL OOJIee CIOKHOM (pHcC. 4).

A, le—> B, B, > A,

Puc. 4. CeTb ¢ ABYCTOPOHHUM NUTAHUEM
JI1s TOCTPOEHUS CETH € IByCTOPOHHHUM IHTaHWEM HEOOXOIMMO TPH THIIA PEKIIOY3EPOB:

e Tum A c IByCTOPOHHUM IIUTaHUEM — AHAJIOTUYEH PEKIIOY3€epy THUINA A ¢ OTHOCTOPOHHUM
MMTaHUEM, OJTHAKO MaKCUMaJlbHasi TOKoBas 3amnuTa (MT3) sBisieTcst HanpaBIeHHON

e Tun B — nononHuTensHO K QYHKIUAM pPEKIIoy3epa THII A 100aBIsSeTCs 3alIUTa OT
ponagaHysi MUTaHUs (3allUTa MUHUMaJIbHOTO HanpsbkeHus — 3SMH).

e Tun C — B nononHeHUE K QYHKIHIM pekiioy3epa Tuna A gobasmnsiercs QyHKIUs
aBTOMAaTHUYECKOTO BBOJ1a pezepBa (ABP)

Jis peanmu3aiiy epeunciieHHbIX (YHKINN B peKJIoy3epe ¢ JIBYCTOPOHHUM MUTaHUEM, KaK PaBHUIIO,
TpeOyeTCsl MUKPOIIPOLIECCOPHOE YCTPOMCTBO 3aIUTHI.

OyHKIIUY, pealln3yeMble peKI0y3epaMu, He OTpaHUYHBAIOTCA IPUBEIEHHBIM criuckoM. HabGop 3amur
Y JIONIOJTHUTENbHBIX (QYHKIIMH onpeienseTcss IOTPeOHOCTSIMH 3aKa3uiKa U yKa3bIBA€TCs B OIIPOCHOM
JIMCTE MIPH 3aKa3e peKIoy3epa.

4. OYyHKIUOHAJIbHbIE BO3MOKHOCTH

OyHKIIMOHATBHBIE BO3MOYKHOCTH PEKJIOYy3€epa ONpeAesoTcst 000pyI0BaHUEM, YCTaHABINBAEMBIM B
mkady ynpasienns TY.

VYcTaHOBIIEHHBI B peKIOy3epe TEpPMHUHAI MOXET paboTaTh B JBYX pEXHMax YIpPaBICHUS:
JUCTAHIIMOHHOM H MECTHOM. BbIOOp MeCTHOro WM JAMCTAHIMOHHOTO pEXUMa YIpaBJICHUS
BBITNOJIHAETCS IyTEM U3MEHEHNUs cTaTyca JUCKPETHOro Bxoaa. Eciiu mogaercs curiai Ha 3TOT BXOJ
TO, YCTAHABIMBAETCS MECTHBIH pEXKUM yIpaBieHHs, B MPOTUBHOM ClIy4ae pa3pelieHo
JUCTAaHIIMOHHOE yIIPaBJICHHUE.

B pexume OUCTAaHIMOHHOTO YOpPABJIEHUS CHUTHANBl Ha TEPMHUHAI MOTYT MOCTyHaTh IO
ONTOBOJIOKOHHBIM KaHaJIlaM CBSI3H, paJIMOKaHAJIaM M ¢ ucnoiab3oBanneM GSM-MoaemoB. B pexume
MECTHOI'O yIpaBJICHUS BCE KOMaH/Ibl YIPaBIEHUS, IOCIAHHbIE 110 KaHajlaM CBSI3U, HTHOPUPYIOTCS.

4.1. NcnonHeHune peknoysepa 6e3 Br1oKoB penenHom 3alnTbl

Pexnoyzep tuma IICC-10, He ocHamieHHBIH OJOKOM penelHo# 3amuThl U aBToMaTuku (P3A)
npeHa3HaueH UIi KOMMYTAIUHU JIMHUU B PYYHOM pexnMe 0e3 TpUMEHEHHsT aBTOMATHKH.
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B coctaB HuskoBosnbTHOTO 1IKada [ICC-10 MoxkeT ObITh BKIIOYEH OJIOK aBTOHOMHOTO BKJIFOUCHHUS
501058 6J'IOK MEXaHHUYCCKOI'O BKIIFOUCHUSA OJIA OGGCHG‘-IGHI/I}I O,Z[HOKpaTHOI\/'I KOMMYTAIlUX BBIKJIHOYATCIIA
B YCIIOBUSIX OTCYTCTBUS ONIEPATUBHOTO MUTAHUSI.

4.2. PenenHas 3awurta n aBtomaTtuka

Ocnamennbiii 6mokom P3A, pexmoysep IICC-10 B yacTH 3amuT OCYIIECTBISIET CIIEAYIOIIHME
byHKIHH:

TOKOBasl OTCEUKa;
HaIpaBlIeHHAs/HEHAIPaBIIEHHAs 3al[ITa MAKCUMAIILHOTO TOKA;
HaIpaBJICHHAs 3aIUTa OT 3aMbIKAaHHUI Ha 3EMJTIO;

3al[iTa MUHUMAIBHOTO HaPSDKEHIS,

3alIiTa MAaKCUMaJIbHOTO HAMPSHKEHUS;

aBTOMATHUYECKOE TIOBTOPHOE BKIIIOUEHHE (4-KpaTHOE);
aBTOMaTHYECKasi YaCTOTHAsI Pa3rpy3Ka;

BOCCTaHOBJICHHE HOPMAJIBLHOTO PEKHMA;

JTUCTAHIIMOHHAS 3aIINUTA;

3amuTa ot oopbiBa (as;

M3MEpEHUE IEKTPUIECKUX XapaKTEPUCTHK;

3anIMTa OT 0JHO(A3HBIX 3aMBIKAaHUI Ha 3eMITIO;

OIpeJIeIEHUE MECTa MOBPEKICHUS;

4aCTOTHOE aBTOMAaTHYECKOE MOBTOPHOE BKIIIOUCHHE;

C nomo1Ib10 peKI0y3epOB MOT'YT OBITh PEATM30BAHBI KaK IPOCTHIE 3aIUTHBIE (DYHKIIMH, TaK 1 Oosee
CJIOKHBIE AJITOPUTMBI aBTOMaTHU3auu cerei 6-10 kB.

4.2.1. TokoBas oTCEUYKA

DJIEKTPUUYECKUN TOK, MPOTEKAIOUIUN B JIEKTPUUECKON CETH, BBI3bIBAECT HArpeB €€ nneMeHToB. [Ipu
POCKTHUPOBAHUU BCE 3JIEMEHTHI JIEKTPUYECKON e BBIOMPAIOT TaK, YTOObI OHM MOTJIH CKOJIb
YTOJHO JOJITO BBIACPKUBAThH JEHCTBUE TOKA B HOpMaJIbHOM pexume. OHaKo, B cllydae KOPOTKOTO
3aMbIKaHUd 3HAYCHUC CHJIBI TOKA B CCTH 3HAYUTCIBHO BO3pPaCTaCT, 4YTO MOKCT HNPUBECTU K
pa3pylIeHUsIM 3JIEMEHTOB, BO3TOPAaHUSM U JPYTUM CEphE3HBIM mociencTBusM. Kpome Ttoro, c
BO3PACTAaHUCM CHJIbBI TOKa YBCIWMYMUBAIOTCA SJICKTPOAWMHAMHUYCCKUC CHUIIBI, BO3I[€I‘/JICTByIOH_II/Ie Ha
3JIEMEHTHI LIETIH, YTO TaK K€ MOXKET MPUBECTHU K UX Pa3pyLICHUSIM.

VYerpoiicTBa TaHHOM 3alIUThl KOHTPOJIUPYIOT BEJIIMUMHY CHJIbI TOKA Ha 3alIUINAEMOM ydacTke. B
cllyyae YBEIMYEHMs] CHUJIbl TOKA BBIIIE OINPENEJEHHOrO 3HAYEHMs 3aluTa cpabaTbiBaeT Ha
OTKJIFOYEHUE ITOr0 Y4acTKa.

4.2.2. HanpaBjieHHasi/HeHANIPABJIEHHAS 3alIUTA MAKCUMAJIbHOI0 TOKA

Pexxum paboTsl pactipenenuTenbHbIX ceTel 6-10 kB ¢ n1Byms u 0osiee HICTOYHUKAMU TTUTAHUS YaCTO
COIIPOBOKAACTCA UBMCHCHHUECM HAIIPABJICHUA ITOTOKA MOIIHOCTH. B sTrom cJIydac I 3alllMThI JIMHUU
BO3MO>KHO MCIOJIb30BaHNE HAMIPABICHHBIX TOKOBBIX 3aIIUT.

OCOOEHHOCTBI0O MaKCUMAaJIbHOW TOKOBOWM 3alllUTHI PEKJIOy3epa SIBJIseTCs paboTa ¢ pasTu4HbIMU
IpynnamMy yCTaBOK JUIsl Pa3IM4YHBIX HANpaBJICHUM IOTOKA MOIIHOCTH C aBTOMATHYECKHUM
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NEPEKITI0YEHUEM C OHOTr0 Habopa Ha ApYyroi MpU U3MEHEHUHN KOH(DUTYpaLUU paclpelesInTeIbHON
ceru. /lannas ¢yHKuMs HEOOXOQMMa TPU HUCIOIB30BAHUU PEKIIOy3epa B CETH C ABYXCTOPOHHUM
IIUTaHUEM.

‘9{—/4::- roz FE P - SkB
@ o o= W1 —_—t o= W2 -_—0 o= W3 -0 o @
A Pl 4 /K? P37 /f/(f P4 B

Puc. 5. Padora HanpaBJIeHHO# 3alIIUTHI MAKCUMAJILHOI'0 TOKA.

Briepkka BpeMeHU NEpBOM M BTOPOM CTyNeHel MOKeT ObITh ycTaHOBIIEHa (PUKCUPOBAHHOW WM
WHBEpCHON (0OpaTHO3aBUCUMOM). J[7s TpeThel CTYmeHW MOXKET OBITh HCIOJb30BaHA TOJIBKO
He3aBUCHMas ((UKCUPOBAHHAsA) BBIIEP’KKAa BPEMEHH, HO IMPH 3TOM B HEHAIPABICHHOM pEXHME
paboThl JaHHAs CTYIEHb MOXET paboTaTh M0 MUKOBBIM 3HAYEHUSM TOKA.

Komannma oTKiIIOUeHHs OT JaHHOM 3allUThl MOXET ObITh C(HOpPMUpPOBaHA NPU BBITOJHEHUU
CIEAYIOLIUX YCIOBUM:

® TOK B (haze MPEBHICUI YCTABKy CpabaThIBaHUS;
® BEKTOp TOKa PACHOJIOXKEH B 001acTH pabOTHI TaHHON CTYIIEHHU.

4.2.3. HanpaBJieHHAs 3a1IUTA OT 3aMbIKAHUH Ha 3eMJII0

B peknoysepe tuna [ICC-10 peann3oBaHa HampaBIeHHAs 3alUTa OT 3aMbIKaHUH Ha 3eMJII0, KOTOpast
UMeEET CIIEAYIOUINE BO3MOKHOCTH!

e Tpu HampaBJICHHBIX CTYIICHU MAaKCUMAJIBHOI'O TOKA;
e JIBe cTymeHU BaTTMETPUYECKOM 3aLUTHI;
e 3ammura 0 aKTUBHOMY TOKY 3aMbIKaHUS Ha 3€MIIIO.

JlBe mepBble CTYNEHW 3aIIUTHI MO0 AKTUBHOMY TOKY 3aMbIKaHHMs Ha 3e€MJII0 MOTYT paboTaTh ¢
HE3aBUCHUMBIMM  WJIM  3aBUCUMBIMU  XapaKTEPUCTUKAaMH  BpeMeHU cpabarbiBaHus. [lns
BAaTTMETPUUYECKON 3aIMTHI TOJBKO JJISl MIEPBOM CTYNEHH NMPEIYCMOTPEH BHIOOP HE3aBUCUMOW WU
3aBHCHMOM XapaKTEPUCTUKH C UCIIOIb30BAHUEM TEX 7K€ KPUBBIX.

Opranbl HanPaBJIEHHON MaKCHMaIbHOW TOKOBOM 3aIIUTHI OT 3aMbIKAHUN HA 3€MJII0 CPABHUBAIOT TOK
3aMBIKaHUS HAa 3€MJII0 M HANOpsDKEHWE C  yCTaBKaMM COOTBETCTBYIOIIMX CTYIEHEH U
COOTBETCTBYIOILIME YIJIBI MEKIY TOKOM W HaNpsHKEHUEM € yriamu (ycTaBKamH) 3aJaHHBIMU IS
Ka)XJI0M CTYIICHH.

Komanna Ha oTkitoueHue GopMHpYETCsl IPH BBHITIOIHEHUH CISAYIOIIUX YCIOBHIA:
® TIPEBBINICHBI YCTaBKH TOKA W HAIPsDKEHUs (OpraH MakcuMaibHoro Toka 3H3);
¢ BCKTOP TOKA 3aMbIKaHHW HA 3CMJIFO HAXOJUTCA B 06.HaCTI/I CpaGaTBIBaHI/I}I;

® CTEKJIA BBIJIEp/KKA BPEMEHU TailMepa Ha OTKIIIOUEHHE.
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Yron m.u.
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Puc. 6. Pabora HanpaB/1eHHOM 3aIMTHI OT 3AMbIKAHHUI HA 3eMJII0

TpeTbs cTyneHb 3alIMTHl MOXET ObITh KakK HANpaBICHHOH, TaK M HEHANpaBJICHHOW, HO JIHIIb C
BBIJICPKKOM BpeMEHH cpabaTbiBaHUsA. TpeThsi CTyNEeHb MOXKET padoTaTh MO MUKOBBIM 3HAYECHUSIM
TOKa MyTeM 3aJ]aHHs YCTaBOK B COOTBETCTBYIOIEM MOIMEHIO KOH(OUTYPHUPOBAHUS CTYIICHH.

PGKOMGHI[yeMoe 3HAYCHUC yTJia MaKCHUMaJILHOU YYBCTBUTCIIbHOCTU IJIA 3alIUTHI OT 3aMBIKAHUM Ha
3emutto 270 rpaaycos.

4.2.4. 3amTa MUHUMAJIBHOTO HATIPSIZKEHU S

B OonpmmHCTBE cCllydaeB 3allUTa MUHUMAIBHOTO HampsOKEHMS HE JOJDKHA paloTaTh mpu
3aMBIKaHHSX HA 36MJII0 BO3HUKAIONINX B CHCTEMe. B 3TOM cirydyae npu 3alaHu# yCTaBOK IS 3aIUTHI
HE00X0IMMO BBIOPATh PEKUM PAOOTHI MO JTUHEHHOMY HANPSIKEHUIO, TIOCKOJIbKY OHO B MEHBIIEH
CTENEeHU CHIKaeTcs (4eM (a3HbIe HAMPSKEHUS) TIPH 0HO(PA3HBIX 3aMBIKAaHHSIX HA 3EMITIO.

YcraBka 3alUThl MUHUMAJIbBHOI'O HAIPSKCHUS JOJIKHA GBITB Ha HCKOTOPYIO BCIMUYUHY HHIKEC, YCM
MUHUMAaJIbHO BO3MOXKHOE HaNpsKEHUE IPU HOpMaJbHOM paboTe CUCTEMbI. JTa yCTaBKa 3aBUCUT OT
KOHerTHOﬁ CUCTEMBI, B KOTOpOfI YCTAHABJIMBACTCA JaHHAA 3alluTa, HO OGBI‘IHO B CCTH,
paboraroieii B HOPMaJbHOM pEXKHME, BO3MOXKHOE CHWXEHHe HampspbkeHus 1m0 10% ot
HOMUWHAJIBHOTI'O 3HAYCHU .

Jannast ¢GyHKIUS 3allMThl MMEET JIB€ NPOTrpaMMHpYyEMble CTYNEHH C TailMepamH 3aJep>KKH
Cpa6aTBIBaHI/I}I. BO3BpaT IMYCKOBBIX OpTraHOB CTyneHefI 3alUTHI TPOUCXOAUT MMOCIIC BOCCTAHOBJICHU A
HarpskeHus 10 ypoBHs 105% ot 3agaHHON yCTaBKH.

4.2.5. 3amuTa MaKCUMAJIbHOT0 HATIPSIZKEHU S

OOBIYHO IS 3aIIUTHI IEPBUYHOTO 00OPYIOBaHUS OT IMOBBIIMICHHOTO HAMPSKEHUS HCIOIh3YeTCs
pene, ompenensioniee Haaudue 3aMbIKaHUS Ha 3eMJII0 M JIalollee KOMaHIy Ha OTKJIIOYEHHUE
3allMIAeMOr0 TPUCOEIUHEHHUS, €CIIU 3aMbIKaHUE HE YCTPAHEHO B TEUEHHUE 33JIaHHOT0 BpeMeHu. [
JTAHHOM 3alIUThI IOCTATOYHO UMETH OJIHY CTYIICHb C HE3aBUCHUMOMW BBIJEPIKKOM Ha cpabaThIBaHUE.
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VYcraBka perne ¢ OpraHoM MaKCUMaJIbHOTO HAIPSKEHUs YCTAHOBJIEHHBIMU B JPYIMX TOUYKaxX CETH
UMEeT JIBE CTYINEHH CpadaThbIBaHUS C PETYIMPYEMBIMH TaliMepaMH C HE3aBHCHUMOM BBIICPIKKOU
BPEMEHU.

Ilocie oTkmroueHUs ITYCKOBBIC OpraHbl MaKCHUMAJIbHOI'O HAIIPSXKCHUA BO3BPAIIAIOTCA B UCXOIOHOC
COCTOSIHME MPU CHUKEHUHU HAIpsDKEHUs 10 YpoBHA 95% OT 3ajaHHON yCTaBKHU.

4.2.6. ABTOMaTH4YecKOe MOBTOPHOE BKJIIOUYEHHUE

BaxxupiM npeumyiiectBoM ucnonb3oBaHus AIIB Ha nuHUAX € 3alluTamMH, COIJIACOBAHHBIM IIO
BPEMEHHU JIEHCTBHUS, ABISAETCA BO3MOKHOCTD UCIIOJIb30BAHUS CTyNEHEH 0e3 BbIAEPKKH BPEMEHHU IS
NepBOro OTKIOYeHUs. IIpu OBICTPOM OTKIIOUEHHUH, JUTMTENBHOCTh TOPEHUS OYrdM BO3HMKILIEH B
pe3yabpTaTe 3aMBIKaHMs, COKpAallaeTcs OO MHUHHMMYMa, yMEHbIIAs TEM CaMbIM IIOBPEXICHUS
000pyIOBaHUS HIIM BEPOSITHOCTD IIEPeX0/1a HEYCTOWYMBOTO MIOBPEKACHUH B YCTOMUMBOE.

Hcnonp30BaHue 3alMT C MajlbIMH BBIIEP)KKaMU BPEMEHH, KpPOME TOro, MpPeaoTBpallacT
NeperopaHue  TMPEJOXpaHUTEIe H  COKpamaeT o0beM  TEXHUYECKOro  OOCTYKUBaHUS
KOMMYTallMOHHBIX alapaToB W3-3a MEHbIIEro uX Harpesa Tokamu K3.

4.2.7. ABTOMaTH4YecKasi YaCTOTHAsI pa3rpy3ka

ABTOMaTHUYeCKas 4acTOTHas pa3rpy3ka (AUP) npeanasHaueHa uist COXpaHEHUS pabOTOCTIOCOOHOCTH
SHEPTreTHYECKOM CUCTEMBI U MOTPEOUTENICH MEPBOM KaTErOprHU JIEKTPOCHAOKEHHS B CITydae PE3KOro
CHUKEHHUS KOJIMYECTBA aKTUBHOW MOIIHOCTH B ceTH. 3amuTtHOe nedctBue AYP 3axmiouaercs B
OTKJIIOUYEHUHN OTPEICTICHHON YacTH MOTPEOUTENEH IIEKTPHUIECKOM SHEPTHH OT MUTAIOIIEH CETH.

CHIDKEHUE YacTOThI MaryOHO BIMSIET HA COCTOSIHME YHEPreTHYECKON CHCTEMBI U MOXET CTaTh
MPUYHHON SKOJIOTUUYECKON MO0 TeXHOJOTUYecKkor kKaractpodbl. Hanpumep, majgeHue 4acToTsl Ha
JIBa-TpU Trepla MNPUBOAUT K YMEHBUICHUIO KOJIMYECTBA IOJaBa€MOM BOJBI B KOHJIEHCATOP
aneKkTpocTaHuu Ha 25-40%, BBIBOJUT U3 CTPOSI HACOCHI, MTPOU3BOMSNIME MOAA4Yy BOALI B KOTEIN.
[Ipoucxonut nampHeHmMii pocT AepuuMTa AaKTUBHOW MOIIHOCTH B JSHEPreTUYECKOH CeTH,
CONPOBOXKAAIOUIUICS HAPACTAOLINM, JABUHHBIM IIPOIIECCOM CHM>KEHHS 4acTOThI. JJaHHBIN Mpoliecc
MMEHYETCS JIABUHOM YaCTOTHI.

Kpome BeIIENEpEYNCICHHBIX HETATUBHBIX ITOCJIEACTBUH MAJCHNUS YaCTOTHI CIEAYET OTMETUTD €ILe
OJTHO - MajIeHne HanpspkeHus. JlaHHblii (pakTop OTpULIATENFHO BIMSET Ha COCTOSIHUE TIOTPEOUTENEH.

Jis nukBUAanuMu JepUIMTAa aKTUBHOM MOIIHOCTH B CETH CIEAYeT OTKIKYHUTh HEKYH 4YacTh
noTpeOuTeNneil akTUBHON COCTaBJISIONIEH 31eKTpudeckoit sHepruu. [loaromy nmpumenenne AYP nHa
INEKTPUYECKUX PACIIPEACIIUTENBHBIX MOACTAHINAX OYEHb BaJKHO.

5. YKa3zaHus 10 3KCILTyaTaluu

5.1. MoHTax obopynoBaHugd

MoHTaX pekiioy3epa JOJDKEH TPOU3BOJUTHCA IEPCOHAIOM, HMEIOIIKUM  HEoOXOIUMYIO
KBATH(UKAINIO, KBaTU(UIMPOBAHHYIO TPYyMIy TO TeXHHKe Oe3omacHocth He Huxke III, ¢
cobmmoieHreM TpeboBaHuil «MeXoTpacieBbIX MPaBUII M0 OXpaHe TpyAa (IMpaBuiia 6e30MacHOCTH)
IpU OKCIUIyaTallMl 3JEKTPOYCTaHOBOK», «[IpaBWi SKCIIyaTalid YCTAHOBOK IOTpeOWTENei»,
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«IIpaBun ycTpoicTBa JIEKTPOYCTaHOBOKY». [lociie MOHTaka yCTpPOWCTBa K HEMY MOJABOIAT KaOeIH
BHEIIHUX MOJKIIOYCHU.

[ToaxmroueHUs U OTKITFOUYCHUS TNl TUTAaHUS ¥ 3a3€MJICHHUSI, a TAK)Ke 1eneld HHTephercoB JOKHBI
HpOI/I3BOI[I/ITbC}I HpI/I OTKJIFOUCHHOM IIUTAHUUN.

Sz

I . g 1( L
- — i ]
ER | /" ~ 1
4 'D _,,,-*:

5

a e FETIRITT
& g g

Puc. 7. Cxema ycTaHOBKH M 3a3eMJIEHUS

Puc. 8. Cxema ycTaHOBKH M 3a3eMJIEHUS

Montax [ICC-10 Ha onopsl BO3AYUIHBIX JUHUM AJEKTPOIIEpEauyn OCYIIECTBISETCA B CIEAYIOIIEM

peKJi0y3epa Ha OJHOI onope

1 — 3azemienue KM

2 — 3azemutenue 111Y

3 — 3a3zemnenune OITH

4 — 3a3emuienue pambl KM

5 — 00muii CIycK 3a3eMJIeHUs
6 — 3a3eMJIeHHE OTIOPHI

HOPSIJIKE:

1)

2)

3)

4)
5)

peKJIoy3epa Ha ABYX Omopax

1 - 3azemnienue OITH

2 — 3asemuenne KM

3 — oOmuii CIycK 3a3eMJICHUS
4 — 3azemnenue Y

5 — 3a3eMJICHUE OTIOPHI

6 — coe JUHUTEIBHBIN Ka0eInb

CHsTHE TPaHCIIOPTUPOBOYHOMN YIIAKOBKH M OCMOTP M3/ENUs Ha MPEIMET BHEITHUX

MTOBPEXKACHUI

Bb160p BBICOTHI YCTaHOBKH KOMMYTAIlMOHHOT'O MOJIYJISL U HU3KOBOJIBTHOTO IIKada COryiacHO

IIPOEKTa

MoHTax paMbl 110J] KOMMYTAITMOHHBIA MOJTyJIb. PaMa 1moJi KOMMyTallMOHHBIA MOYJIb
YCTaHABIIMBACTCS HA 33JJaHHOHN BBICOTE U (PUKCHPYETCS Ha OMOPE C TOMOIIBIO CHEMHOTO

yroJyika

YcraHOBKa KOMMYTAlUOHHOT'O MOJYJIS

VYcranoBka mkada ynpasienus. [llkad ynpaBnenus yctaHaBIMBaeTCsS Ha 3aJaHHOM BBICOTE

U QUKCHPYETCs Ha OIOpe C MOMOIIBIO CheMHOTO YTOJIKa U IIMHJIBKH
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6) Ilpokiamka COCAMHUTEIBHOTO Kabes

7) 3azemiieHHE KOMMYTAIlMOHHOTO MOJYJISl, HH3KOBOJIBTHOTO IIKada, paMbl 10/
KOMMYTallMOHHBIA MOZYJIb

8) MoHTax MpoBOAOB JMHUH JIEKTpOIepeiad K MPOXOAHBIM H30JIATOPaM KOMMYTAIIHOHHOTO
MOAYJIA

9) Hacrpoiika HU3KOBOJIBTHOM ammapaTypbl coriiacHo PD Ha naHHy0 anmapartypy

5.2. 3aszemneHune peknoysepa

3a3eMJICHUI0 TIOJJISKAT KOMMYTAIIMOHHBIA MOAYJdb W IKad yOpaBlIeHUS. 3a3eMIICHHE
KOMMYTAallUOHHOT'O MOAYJIA AOJDKHO MPOU3BOJUTHCA NMPOBOAHHUKOM CCUCHUCM HC MCHCC 20 MM.
3azemnenne mKada YIPaBIeHHs IPOM3BOAMTCS INPOBOJHMKOM CECUCHHEM HE MeHee 3,5 MM2.
3a3€MJISIIOH_II/Ie IMPOBOAHHUKHN KOMMYTAIlTUOHHOT'O MOAYJiA n HHU3KOBOJILTHOI'O mKa(pa
NIPHUCOETUHSIOTCS K 00IIIeMY CITyCKY 3a3eMiieHus (cM. puc. 7, 8).

JomnonaurensHoe obopynoanue (kpome OITH) 3azemisiercss myTeM MPUCOSAMHEHHUS K 0OIIEMy
cnycky 3azemienus. OITH 3azemusieTcs OTaEeIbHBIM CITYCKOM.

YcTaHOBKa IOMOTHUTENBHOTO 000pYI0BaHUS Ha KOPITYC KOMMYTAI[HOHHOTO MOYJIsl HEOMyCTUMA.

5.3. TexHnyeckoe obcnyxunsaHue

B mporecce skcruryatanium pekioy3ep He TpeOyeT MPOBEACHUS MEPUOIUIYCCKUX (TTAHOBBIX)
TCKYIIUX, CPCAHUX U KATUTAJIbHBIX pPCMOHTOB B TCHCHUC BCCI'O0 CPOKaA CJIy)KGBI.

[Tocne ycTaHOBKM pekyioy3epa U Mepe]] BBOJOM B SKCILTyaTallUI0 PEKOMEHAYETCs TPOU3BECTH MO 5
OMepaluii pydyHOro U aBTOMAaTUYECKOT'O BKIIOUEHHUSA-OTKIIOUCHHUS.

[TpodunakTuyeckuii KOHTPOJIb TEXHUYECKOTO COCTOSIHHS PEKJIoy3epa JOIMYCKaeTcsl MPOBOJIUTH B
CJIeYIOIIE CPOKH: MPHU BBOJE B AKCIUTYaTallHIO, IEPBYIO MIPOBEPKY - Uepe3 2 roAa KCIulyaTaluu,
MOBTOPHBIE - yepe3 S JIeT.

B o0beM mnpoduiaakTHUECKOro KOHTPOJIS BXOJAT: IPOBEpKa OOIIEr0 COCTOSHHS pEKIIoy3epa
(BHEIIHUH OCMOTp), MPOBEPKA pabOTOCIIOCOOHOCTH KOMMYTAITMOHHOTO MOJYJS U COCTaBJISTFOIIUX
mkada yrnpaBieHusl.

I"'apanTumn u3roroBuTe A

["apanTuitHbIN CPOK XpaHEHMsI U DKCIUTyaTallUM peKJIoy3epa cocTaBisieT 1 (0AMH) o ¢ AaThl BBOAA
peKiIoy3epa B SKCILTyaTaluIo.

IapanTtuiiabie 00s13aTeNBCTBA MPEANPUATHA-U3TOTOBUTENS IPEKPAIIAIOTCS:
® IIpU UCTEYEHUH FaPAHTUHHOTO CPOKA XPAaHCHMS U DKCILTyaTaluu;
® 1Ipu BbIPaOOTKE KOMMYTAITMOHHOTO MJIM MEXaHHMUECKOTO pecypca;

e B Cllyyae HapyLIEHUs YCIOBUM U NIPABUJI XPAHECHMsI, TPAHCIIOPTUPOBAHUS U DKCILTyaTal[UH.
y4 y Y ) Y
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[TpennpusTHEe-N3roTOBUTENb HE HECET OTBETCTBEHHOCTH 3a JIIOObIE BUJbBI KOCBEHHOTrO yiepoa,
BBI3BAaHHOI'0 OTKA30M PEKIIOY3epa.

OTka3aBiye o BUHE MPEANPUATUA-U3TOTOBUTENS B IEPUOJI TAPAHTUIHOTO CPOKa PEKIIOY3€ephl (Mn
UX MOJYJIH) OECIUIaTHO 3aMEHSIOTCS UM PEMOHTHPYIOTCS 3@ CYET U3TOTOBHUTEJS, IO COTIIACOBAHUIO
¢ 3aKka34uuKoM. 3aBOA-U3TOTOBUTENH OCYIIECTBIISIET KOMILJIEKCHOE COTPOBOXKACHUE CBOMX H3ICIUN
Ha MPOTSKEHUHU BCETO CPOKA MX CITY>KOBI.

ITo cornacoBaHuiO ¢ 3aKa34MKOM OCYIIECTBIISCTCS MISHMOHTAXK HIIM KOMILICKC MyCKOHAIAI0YHBIX
paboT 00OpYIOBAHUS IO KITFOW».

IHpuaoxenue 1. 'abapuTHbIE M YCTAHOBOYHBIE Pa3MepPbI
KOMMYTAIHOHHOI0 MOAYJIAA
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Puc. 9. I'aGapuTHbIe H yCTAHOBOYHBIE pa3Mepbl KOMMYTALIMOHHOI0 MOy 15l
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IHpuaoxenue 2. 'abapuTHbIe M YCTAHOBOYHBIE pa3Mepsbl mKadga
ynpaBJieHUs
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Puc. 10. "'abapuTHbIE M YCTAHOBOYHBIE pa3Mepbl Kada ynpaBjieHUus

IIpuio:xkenne 3. 'abapuTHbIE M YCTAHOBOYHbIE Pa3MepPbl MOHTAKHOTO
KOMILJIEKTA VISl KPelJICHUsI HA OJHY OIOpY

250

7z
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Puc. 11. 'abapuTHbIE M YCTAHOBOYHBbIE Pa3MePbl MOHTAKHOT0 KOMILJIEKTA
JJISl KpelJIeHUsl HA O/THY ONopy
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IIpuiio:kenne 4. YCTaHOBKA peKJIOy3epa HA IBYX OIOpPax
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Puc. 12. YcranoBka pekJioy3epa Ha ABYX ONOpax

Mo Bonpocam npogax 1 nogaep)Kku obpallanTtecs:

ApxaHrenbck (8182)63-90-72
AcTaHa (7172)727-132
Benropog, (4722)40-23-64
BpsHcK (4832)59-03-52
BnagmsocTtok (423)249-28-31
Bosrorpap, (844)278-03-48
Bonorga (8172)26-41-59
BopoHexk (473)204-51-73
ExkaTepuHbypr (343)384-55-89
MBaHoBO (4932)77-34-06
MkeBck (3412)26-03-58
KasaHb (843)206-01-48

KanuHuHrpag, (4012)72-03-81
Kanyra (4842)92-23-67
Kemeposo (3842)65-04-62
Kupos (8332)68-02-04
KpacHogap (861)203-40-90
KpacHospck (391)204-63-61
Kypck (4712)77-13-04
Nnneuk (4742)52-20-81
Marnutoropck (3519)55-03-13
Mockea (495)268-04-70
MypmaHck (8152)59-64-93

HukHuit Hosropog, (831)429-08-12
HoBoKy3HeLK (3843)20-46-81
HoBocnbupck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MNeHsa (8412)22-31-16

Mepmb (342)205-81-47
PocToB-Ha-[oHy (863)308-18-15
PasaHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-MeTepbypr (812)309-46-40

HabeperkHble YenHbl (8552)20-53-41 Capatos (845)249-38-78

CmoneHck (4812)29-41-54
Coun (862)225-72-31
CraBpononb (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53

Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsiHOBCK (8422)24-23-59
Yda (347)229-48-12
YennabuHck (351)202-03-61
Yepenosey, (8202)49-02-64
Apocnasnb (4852)69-52-93
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