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BBEJIEHUE

Metoauyeckre peKOMEHJAIUK MPeHa3HAYEHBI IS COTPYAHUKOB IMOJpa3/ie-
JICHUW BHEBEJIOMCTBEHHON OXpaHbl, OCYIIECTBIISIOMIMX MEPOIPHUATHUS IO MPOBEPKE
YPOBHSI UHKEHEPHO-TEXHUUYECKOW YKPEIJIEHHOCTH U MPOTUBOKPUMUHAIBHOU, B TOM
YHCJIe AaHTUTEPPOPUCTUUECKOM, 3aIUIIIEHHOCTH.

Hacrosimue pekoMeHaanuu J0JKHBI TPUMEHSTHCS COBMECTHO C BEIOMCTBEH-
HBIMH HOPMATUBHBIMM  JIOKYMEHTaMH, YCTAHABIMBAIOUIUMHU  KJIACCU(DUKAIUIO
OXpaHsieMbIX 00BEKTOB, OOIIME TPEOOBAHMS 110 UHKEHEPHO-TEXHUYECKON YKpeIIeH-
HOCTH, BBIOOpY M MPUMEHEHHMIO TexHHueckux cpeacTB oxpanbl (TCO), cooTBeTCT-
BYIOIINX YCTaHOBJIEHHBIM TPEOOBAHUSIM, a TAKKe TMOPSAIOK IKCIUTyaTaIllH U KOHTPOJIS
paborocnoco6noctu TCO.

1. HOPMATHUBHBIE CCBUUIKHA

Metoaudeckne pexkomeHaanuu no obopynoBanuio I1I1O cucremoii Gecriepe-
OOMHOTO 3JEKTPONUTAaHUS pa3paboTaHbl B COOTBETCTBUM CO CIIEIYIOUIMMHU HOpMa-
TUBHBIMHU NIPAaBOBBIMU aKTaMU U HOPMAaTUBHO-TEXHUYECKUMHU TOKYMEHTAMU:

— @enepanbubii 3ak0H 0T 03.07.2016 1. Ne 226-D3 «O BoMicKax HaMOHAIBHON
reapauu Poccuiickon @enepanuny;

— @enepanbHbiii 3ak0H OT 6 MapTta 2006 1. Ne 35-@3 «O npoTUBOAEHCTBUM
TEPPOPU3MY»;

— @epnepanbHbiil 3akoH oT 30 aexadpst 2009 r. Ne 384-D3 «Texuuueckuii pe-
[JIaMEHT 0 0€30MACHOCTH 3/IaHUN U COOPYKEHUI;

— @epepanbHbiii 3ak0H 0T 22.07.2008 Ne 123-®3 (pex. ot 03.07.2016)
«TexHnueckuii periaMeHT o TpeOOBaHUAX MOKAPHOU O0€301IaCHOCTHY;

— nocraHoBieHue IlpaButenbcrBa Poccuiickoit ®denepanuu ot 18 depans
2008 r. Ne 87 «O cocrtaBe pa3fenoB MPOEKTHON JOKYMEHTAlMM U TPEOOBAHMSIIX
K UX COJICPKAHUION;

— mnoctaHoBieHue IIpaBurenscrBa Poccuiickoit ®enepanuu ot 25 mapra
2015r. Ne 272 «O06 yTBepkaeHUn TPEOOBAHUM K aHTUTEPPOPUCTUUYECKON 3alTUIIEH-
HOCTH MECT MacCOBOTO IIPeObIBaHUS JIIO/IeH U OOBEKTOB (TEPPUTOPHIL), MOAJICIKAIITIX
00s3aTeNbHON OXpaHe TMOoJUIKEH, U (HOpM MacCHOpTOB OE30MACHOCTH TAKUX MECT
1 00BEKTOB (TEPPUTOPHIN)»;

— mnpuka3z MBJ] Poccuu ot 16 utonst 2011 1. Ne 676 «O0 yTBEpKJI€HUN UHCT-
PYKIIMH MO OpTaHU3alii padOThl MYHKTOB IEHTPAIM30BAaHHON OXpaHbl MOApa3ieie-
HHUM BHEBEJOMCTBEHHOU OXPaHbD»;

— mnpukaz3 MBJI Poccum ot 2 smBaps 2013 1. Ne 1 «O06 yTBepxkaeHUH
Konnenuuu oGecnieyenusi coOCTBEHHOW O€30MacCHOCTH B cucteMe MUHHCTEpCTBA
BHYTpeHHUX Jell Poccuiickon denepanuny;

— mnpuka3 MBJI Poccun ot 31 nmexabpst 2014 r. Ne 1152 «O06 obecneuenun
0e3omacHOCTH OOBEKTOB OpPraHoOB BHYTpeHHUX nen  Poccuiickoit ®Denepanmm
OT MPECTYIHBIX MOCATATEIBCTBY;
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— CII 12-95 «HCTpyKIMS 110 MPOSKTUPOBAHUIO OOBEKTOB OPraHOB BHYTPEH-
Hux aen (mununun) MBJI Poccuny;

— CII 132.13330.2011 «Ob6ecrieueHre aHTUTEPPOPUCTUUECKOMN 3aITUIIIEHHOCTH
3aHuil U coopykeHuil. O0ume TpeOoBaHUs IPOCKTUPOBAHUSY,;

— TOCT P 21.1101-2013 «CITAC. Obmue TpeboBaHMs K IPOSKTHON U paboUeit
JTOKYMEHTALINWY;

— T'OCT P 54101-2010 «CpenctBa aBTOMAaTU3allMd U CUCTEMBI YIIPABJICHUS.
CpeactBa u cucteMbl oOecriedeHHs] O€30MaCHOCTH. TeXHUYecKoe OO0CIyKUBaHUE
U TEKYLUHA PEMOHTY;

— T'OCT 34.003-90 «Mudopmarmonnas texHosorus. Komrieke cranniapTos
HAa aBTOMATHU3UPOBAHHBIE CHCTEMBbl. ABTOMATU3HPOBAHHBIE CUCTEMbI. TEpMHUHBI
U OTPENICTICHUS;

— T'OCT P M3K 62040-1-1-2009 «Mcrounuku OecriepeOOMHOr0 MTUTAHUS;

— T'OCT P 53560-2009 «CucreMbl TPEBOKHOW CHUTHaiIM3aluu. VCTOUHUKH
anekTponutanus. Kiaccudukamus. OOmme TexHuueckue TpeOoBaHus. MeToibl
HUCIBITAaHUIN;

— T'OCT P 50009-2000 «CoBMeCTUMOCTh TEXHUUYECKUX CPEACTB JIEKTpOMaAr-
HUTHas. TeXHUYECKHE CPEJCTBA OXPaHHON CHUTHAIW3aIuu. TpeOoBaHUS U METOJIbI
HUCIIBITAHUIY;

— T'OCT P 56102.1-2014 Cucremsl 1ieHTpaau3oBaHHOr0 HabsoaeHus. Yacts 1.
OO61Me MonoKeHusl.

— T'OCT P M3K 61960-2007 «AKKyMyJISITOPBI M aKKyMYJISTOPHBIE OaTapeu,
COJIepIKalllie EJTOYHOU U IPYTHE HEKUCIOTHBIE JJIEKTPOJIUTHIY;

— P 78.36.052-2015 «Meroanueckue peKoMeHIauuu. TUNOBBIE MPOEKTHBIC
pelIeHrsT OCHAIICHUsT TEXHUYECKUMM CpEACTBAMH OXpPaHbl OOBEKTOB OpPraHOB
BHYTpeHHUX Jen Poccuiickoint @enepaniiy, OTHECEHHBIX K IEPBOM KATETOPUNY;

— P 78.36.059-2016 «Mertoanueckue peKkoMeHAauuu. TUNOBBIE MPOEKTHBIC
pelieHrs OCHAIICHUSI TEXHUUYECKUMU CPEJCTBAMU OXPaHbl 0OBEKTOB OPraHOB BHYT-
pennux aen Poccuiickoit @enepanniv, OTHECEHHBIX K 2, 3 U 4 KaTeropusim»;

— P 78.36.018-2011 «Pexomenganuu mno oxpaHe ocob0 BaXKHBIX OOBEKTOB
C IPUMEHEHHEM MHTETPUPOBAHHBIX CUCTEM 0€30TTaCHOCTH;

— P 78.36.039-2014 «TexHuueckue cpeicTBa cUCTEM 0€30MacHOCTU OOBEKTOB.
O06o3HaueHHs YCIOBHbIE TpapUUYECKHE DJIEMEHTOB TEXHUYECKUX CPEACTB OXpPaHHI,
CHUCTEM KOHTPOJIS U YIIPABJICHUSI TOCTYIIOM, CUCTEM OXPaHHOTO TEJIECBUICHUS»;

— T1YD IlpaBuna ycTpoicTBa IEKTPOYCTAaHOBOK (M3aaHuE 7).

2. TEPMUWHBI U OIPEJAEJIEHUA.

[TynkTr nenrpanuzoBanHoi oxpanbl (I1L[O) — cTpykTypHOE mOApa3aeneHue
opraHu3anuu, OOeCIEeYUBAIONICH KPYTJIOCYTOYHYIO IIEHTPATU30BAHHYIO OXpaHy
00BEKTOB C MPUMEHEHHEM CHUCTeM(bI) HEHTPAIU30BAHHOTO HAONIONCHHS B IEISAX
OpraHU3allMK OTEPATUBHOIO PEarupoOBaHMS MPH MOCTYIICHUU WH(OpPMAIUU O TMPO-
HUKHOBEHHMH (TIOTIBITKE MPOHUKHOBEHHUSI), @ TAK)XKE O BOSHUKHOBEHUN KPUMUHAIIBHBIX
Y TEXHOJIOTUYECKUX yTPO3.
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[Tynbt nentpanuzoBannoro Haomoaenus (IILIH) — gacts cuctemsl nieHTpaiu-
30BAHHOI'0 HAOJIOJEHUSI B COCTaBE MOJACHCTEMBI ITyJIbTOBOM Ha 0a3e aBTOMAaTU3HPO-
BaHHOI'0 paboyero Mecra JAeKypHOro ornepaTopa.

Cucrema ueHrpanuzoBaHHoro Haobmogenus (CLIH) — coBokymHOCTb
IPOrPAMMHO-AIIIAPATHRIX CPEACTB M MOJYJEH, B3aMMOAECHCTBYIOUIMX B E€AMHOM
UH(OPMAIIMOHHOM TI0JIe, TpeAHAa3HAYeHHas i OOHapyXeHUs KpPUMHUHAIbHBIX
U MHBIX YIpO3 Ha OXpaHsIeMbIX 00beKTax, nepenaun JaHHoW nHpopmauuu Ha [11O
(MOHUTOPHUHTOBBIN IEHTP), NTpUeMa UHMOPMAITUU TTOJICUCTEMOMN MyJIHTOBOU U TPE-
cTaByieHUs B 3a1aHHoM Buje Ha ([T11H).

ABTOMaTHU3UpOBaHHOE padbouee mecto (APM) — nepconaiibHOe paboyee MecTo,
o0ecrnieunBarolllee aBTOMaTU3alMI0 B3aUMOACHCTBUS COTPYAHUKA ITyHKTA LEHTpaIu-
30BaHHOM oXpaHbl (MoHUTOpHUHTOBOTO 1IeHTpa) ¢ CLH.

KomMmrmeke cpeAcTB aBTOMaTU3alMK IMyHKTA LEHTpainu30BaHHO# oxpanbl, (KCA
[TIIO) — KOMIUIEKC B3aUMOCBSI3aHHOI'O NPUKJIAJHOIO IPOrPaMMHOr0 00ecreyeHus,
NpeIHa3HAYeHHBIHN 17151 aBTOMATU3alKuK paOOThl IIYHKTA EHTPAIN30BaHHONW OXpaHBbI.

Hctounuk snektponutanusi OecrepeOOMHBIH — BTOPUYHBIA HCTOYHHUK HIIEK-
TPONUTAHUS, TpeHa3HaYeHHbIN 175 3nekTponuTanuss TCO npu KpaTKOBpEMEHHOM
OTKJIFOYCHUH OCHOBHOI'O HCTOYHHKA OJIEKTPOIIUTAHUSA, A TAaKXKe JUIsl 3allUThl
OT CYLIECTBYIOIIMX [IOMEX B CETH C COXPAaHEHHUEM JIOIYCTHUMBIX IapAMETPOB Il CETH
OCHOBHOT'O HCTOYHHMKA.

VICTOYHMK D3JIEKTPONIUTAHUS BTOPUYHBIM — DJIJIEKTPOTEXHUYECKOE W3JEIne
(YCTpOMCTBO), IpeoOpa3yromiee dICKTPUICCKYI0 SHEPTHIO IEPBUYHON CETH OCHOBHOTO
ANEKTPONUTAHHUS B DIEKTPUUYECKYIO IHEPTHIO JuIst dnekTponuTtanus TCO.

W cTOYHMK 37EKTPONUTAHUS C PE3EPBOM — BTOPUUHBIA MCTOYHUK AJIEKTPOIIHU-
TaHWs, NpeAHa3HadeHHbI s anekrpornuranus TCO, ¢ 21eMEHTOM HAKOIUICHMS
(coxpaHeHHs1) JIEKTPOIHEPTHUH, CIIOCOOHBIN B CiTydyae HEOOXOMMOCTH 00eCIICeYMBATh
anekrponutanneM TCO, a Taxke 00ecreynBarOMIMi KOHTPOJIb HANPSDKEHUS CETH
OCHOBHOI'O HCTOYHHMKA.

KBamuduupoBanapiii 00CTyKHBAIOIUNA MEPCOHAN — CIEINHUAIBLHO TOJTOTOB-
JIeHHbIE PaOOTHUKH, MPOIIEANINE MPOBEPKY 3HAHUN B 00BEME, 00S3aTEIBHOM IS
JAHHOW paboThl (JIOJDKHOCTH), U HMEIOIIHUE TPYIIY MO0 3JIEKTPOOE30MacHOCTH,
IIPELYCMOTPEHHYIO JEHCTBYIOIIMMHU IPaBUJIAMU OXpaHbl TPyJAa HMPHU IKCIUIyaTallUuH
JIEKTPOYCTaHOBOK.

HomuHanpHOE 3HaueHHE MapamMeTpa — YKa3aHHOE HM3rOTOBUTEIIEM 3HAaYEHUE
napaMeTpa MEKTPOTEXHUIECKOTO yCTPOMCTBA.

HarmpsxeHue nepeMeHHOro Toka — ACMCTBYIOIIEE 3HAUEHUE HAPSKEHHUS.

HamnpsokeHue NOCTOSHHOIO TOKAa — HaNpsDKEHUE IIOCTOSHHOIO TOKa WU
HaIpsDKEHUE BBIIPSIMIIEHHOIO TOKa C cojaepaHueMm mynbcaiuii He Oosee 10 %
OT JEHCTBYIOILLErO 3HAYCHHUS.

DeKTpOCHAOKEeHHE — 00eCIIeYeHHUE MOTPEOUTEICH IICKTPUUSCKON SHEPTHUCH.

He3aBucuMblil HICTOYHUK MUTaHUS — UICTOYHUK NIUTAHUS, HA KOTOPOM B periia-
MEHTUPOBAHHBIX Mpeenax COXpaHsIeTCsl BBIXOAHOE HANpPsHKEHUE B MOCIeaBapuilHOM
peXUME IIPHU €r0 NCUE3HOBEHUH Ha IPYTrOM UCTOYHUKE MUTAHUS.

ABtomMarnueckuii BBoA pesepa (ABP) — cmoco0 obecrieueHusi pe3epBHBIM
ANIEKTPOCHAOKEHUEM HArpy30K, MNOAKIIOUEHHBIX K CHCTEME 3JIEKTPOCHAOXKEHMS,
UMEIOIIEll HE MEHee JBYX IHTAIOIIMX BBOJOB M HAIPABICHHBIM Ha IOBBIIICHHE
Ha/IeKHOCTU CUCTEMBI JIEKTPOCHAOKEHHUS.
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Tupucrop — 5TO MOJYNPOBOJAHUKOBBIM MPUOOP C JABYMS YCTONYHBBIMH
COCTOSIHUSIMHM, UMEIOIIUI TPU WM OOJIbIlEe B3aUMOJICUCTBYIOIIUX BBIIPSIMIISIONTUX
NIEPEXOOB.

Uctounuk Oecniepedoitnoro nutanus (MBII) — uCTOYHMK BTOPUYHOTO AJIEK-
TPONUTAHMSI, aBTOMATHYECKOE YCTPOWCTBO, Ha3HAUYE€HUE KOTOPOro - 00OECHeduThb
NOAKIIOUEHHOE K HEMY JJIEKTPoOoOOpyJoBaHHEe OecriepeOOMHBIM CHAOXKEHUEM
ANEKTPUYECKON SHEPTUEN B MPEIesiax HOPMBI.

HNHuBepTop — yCcTpONCTBO Ui IPE0Opa30BaHMsl IOCTOSHHOIO TOKA B IEPEMEHHBIN
C M3MEHEHHEM BENWYMHBI HarpsikeHus. OOBIYHO MpEACTaBIIIeT COOOW TeHepaTop
NEPUOJUYECKOTO HANPsDKEHUs], MO (opMe MPUONMKEHHOTO K CHHYCOUAE WJIU JMC-
KPETHOr'O0 CUTHAJIA.

3a3zeMuTENb — MPOBOASAIIAS YACTh WJIM COBOKYIHOCTb COEAMHEHHBIX MEX]Y
co0Ol MPOBOASIIMX YACTEH, HAXOIAUIUXCS B AJICKTPUUYECKOM KOHTAKTE C 3eMIIEH
HENOCPEICTBEHHO WM Yepe3 MPOMEKYTOUHYIO TPOBOIALLYIO CPENLY.

NcKkycCTBEHHBIN 3a3€MIIUTEIb — 3a3€MJIMTENb, CIIENUAIbHO BBINOJHIAEMBIN 15
LeJIeN 3a3E€MJIICHHUS.

EcTecTBeHHBIN 3a3eMIIMTENb — CTOPOHHSSL MPOBOJAIIAS YACTh, HaXOZAIIAsICs
B 2JIEKTPUYECKOM KOHTAKTE C 36MJIEM HEMOCPEACTBEHHO WJIM YEPE3 ITPOMEKYTOUHYIO
IIPOBOJISLIYIO CPEly, UCTIOIb3yeMast JUIs LieJiel 3a3eMIICHUSI.

3a3eMJISIOIEe YCTPOMCTBO — COBOKYIIHOCTBH 3a3€MJIMTENS WM 3a3€MIISIOLLNX
IPOBOTHUKOB.

3a3emiieHUE — MpPEJHAMEPEHHOE DJJIEKTPUUYECKOE COEIUHEHHE KaKo-Tubo
TOUYKH CETH, FJIEKTPOYCTAHOBKH MJIM 000PYIOBAHUS C 3a3€MIISIOLUM YCTPOHCTBOM.

3ammMTHOE 3a3eMJICHHE — 3a3€MJICHHE, BBINOJIHAEMOE B IIENIAX 3JIEKTPoOe30-
NaCHOCTH.

DIEKTPOYCTaHOBKA — COBOKYIHOCTh MAlllMH, allapaToB, JJMHUNA U BCIIOMOTra-
TEIBHOTO0 000PYAOBaHUS (BMECTE C COOPYKEHUSAMH U MOMELIEHUSIMHU, B KOTOPBIX OHH
YCTaHOBJICHBI), MIPEAHA3HAYCHHBIX JJIs MPOM3BOJICTBA, IIpeoOpa3zoBaHus, TpaHchop-
Maluy, MepeNad, paclpenesieHus AJIEKTPUYECKOM SHEpPrMH U IpeoOpa3zoBaHUs
€€ B Ipyrue BUAbl SHEPTUU.

3. TPEBOBAHUA 11O OBOPYIOBAHUIO IO
CHUCTEMOM BECHIHEPEBOMHOI'O DJIEKTPOIIUTAHMS.

Cornacno npukazy MBJ[ Poccuu ot 16 utons 2011 Ne 676 «O06 yTBepkaeHUH
UHCTPYKIMU IO OpraHu3alid paboThl IYHKTOB ULEHTPAJIU30BAaHHOW OXpaHBbI
nojApa3feieHui BHEBEAOMCTBEHHOU oxpanbl», [I[O gomkHO oOecnednBaThCS
IEKTPOIHEPTHEN OT JIByX HE3ABHCHMBIX MCTOYHUKOB JJIEKTponuTaHus. Jlomyckaercs
UCIIOJIb30BAaHUE PE3EPBHOrO (ABTOHOMHOI'0) UCTOYHHMKA JIEKTPONUTAHUS B KAUYECTBE
BTOPOI'0 HE3aBUCUMOI'0 HCTOYHHKA JICKTPOIUTAHUS.

IIpun nponaganuu ocHoBHOro 3nekrponutranus 220 B, 50 I'u obopynoBanue
[IIIO aBTOMAaTHYECKH NEPEXOAUT HA DIJIEKTPOIUTAHUE OT PE3EPBHOIO HCTOYHUKA
ANIEKTPOIUTAaHUS 0€3 BbIJJaYM CUTHAJIOB TPEBOIU, HO C (POPMHUPOBAHUEM CITYKEOHOTO
COOOILEHUS «TIEPEXO HAa PE3EPBHOE DJIEKTPOIIUTAHUE.
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Jns opranuzanuu pezepBHoOro sinekrponutanus [1O npu oTkiIrOYEHUH OCHOB-
HOTO HMCTOYHHKA HMCHOJB3YIOTCS aKKyMYJSITOpHbIE OaTaped, Ou3elb-, OCH30- WU
ra3oreHepaTopbl HEOOXOIUMON MOIIHOCTH. Buapl paboT mpu TEXHHYECKOM 00CITy-
YKUBAHUU arlliapaTypbl PpE3epPBHOTO AIEKTPONUTAHUS IPUBEEHBI B IPUIIOKEHUU 1.

Jns opranuzanuu paboT MO MEPEeXoy Ha pe3epBHbINA (ABTOHOMHBIN) UCTOYHUK
AIIEKTPOCHAOKEHHSI pa3pabaThIBACTCsl COOTBETCTBYIOLIAS MHCTPYKITHSI.

[lepcoHanmbHbIE ~ KOMIBIOTEPHl  KOHTPOJIBHO-3AIKCHIBAIOIIECH  alllapaTyphl
Y KOMILIEKC cpeacTB aproMatusanuu [111O noakioyaroTcss K NUTAIOIIEH CETH Yepe3
UCTOYHUKU OecriepeOOMHOro MUTaHus, 00ECIIEUNBAIOIINE JICKTPOIIMTAHUE HA MEPHO/T
BpEMEHU HE MeHee |5 MUHYT nociie OTKIIOYEHHS IITATHOTO 3JEKTPOIUTAHMUS.

[Ipn ortknroueHnn osnekrtponuraromero HanpsbkeHns Ha IO mnepconan,
Hecymui cnyx0y Ha [1IO o006s3aH BKIIOYUTH (IIPU OTCYTCTBUU aBTOMATUYECKOTO
nepexoaa) oanekrponuranue IO ot pe3epBHOrO (aBTOHOMHOIO) HMCTOYHHUKA
(nm3enb-, 6EH30- UK Ta30T€HEePATOPhI, AKKYMYJISITOPBI, BTOPO HE3aBUCUMBII BBOJ).

4. KATETOPUPOBAHMUE DJIEKTPOIIPUEMHUKOB.

DIIEKTPONPUEMHHUKH MEPBOM KaTETOPHUM - JIEKTPOIPUEMHHKH, IIEPEPHIB JICK-
TPOCHAOKEHUSI KOTOPBIX MOKET MOBJIEYb 32 COOOW OMACHOCTH ISl JKU3HH JIIOJEH,
yrpo3y [uisi 0€30IacCHOCTH TOCyJapCcTBa, 3HAYMUTEIbHBI MaTepuaibHbIA yluepo,
PAcCTpOMCTBO CIIOXHOTO TEXHOJIOTMYECKOro Mpolecca, HapylleHHe (QyHKIUOHUPO-
BaHHUA O0CO0O BaXKHBIX JJIEMEHTOB KOMMYHAJIBHOTO XO3SIMCTBA, OOBEKTOB CBSI3U
Y TEJIEBUJICHMUS.

DJIEKTPONPUEMHUKH TEPBOM KAaTErOpMU B HOPMAIbHBIX PEXUMAX JIOJKHBI
o0ecreynBaThbCsl ANEKTPOIHEPTUEH OT ABYX HE3aBUCHMbBIX B3aUMHO PE3EPBUPYIOIIUX
UCTOYHUKOB MUTAHMS, U MEPEPHIB UX AIEKTPOCHAOKEHUS TIPU HAPYIICHUH DJIEKTPO-
CHAOXXEHMSI OT OJIHOTO M3 HMCTOYHHUKOB MHUTAHUS MOXET OBITh JOIYIICH JIHIIb
Ha BpeMsI aBTOMaTH4YECKOI0 BOCCTAHOBJICHHS IIUTAHHUS.

DNEeKTpONPUEMHHUKN BTOPOM KaTErOpUM - SJIEKTPONPHUEMHMKH, IE€PEPHIB
AJIEKTPOCHAOKEHHSI KOTOPBIX HPHUBOJUT K MacCOBOMY HEIOOTIIYCKY IPOIYKIUH,
MAacCOBBIM HIPOCTOSIM PAabOYMX, MEXAaHU3MOB M MPOMBIIIJIEHHOTO TPAHCIOPTA,
HapyLICHUI0O HOPMAJIBHOM JEATEIIBHOCTH 3HAYMUTEIBHOTO KOJIMYECTBA TOPOJICKUX
Y CEJIbCKHUX JKUTEJEH.

DIIEKTPONPUEMHHUKH TPETHEN KATETOPHUH - BCE OCTAJIBHBIC DJIEKTPOIIPUEMHUKH,
HE NOAMNAJAOLINE [0 ONPEACIICHUS IEPBOM U BTOPOU KaTETOPUH.

5. CHOCOBbI OBECHIEYEHUSA BECIIEPEBOMHOI' O
IJEKTPOIIMTAHUA.

CymecTByeT /1Ba crioco0a pemieHus OecrepeboitHOro 3eKTpOIUTaHus:

— OJHOCTYICHUYAThId crocod obecrieueHus: OecrepeOOHOro AIIEKTPOIH-
tanus (IIpunoxenue 2, 3);

— JBYXCTYIEHYAThI crioco0 obecnieueHus: OecrepeOOHOro 3JIeKTPOnuTa-
Hus (IIpunoxenus 4, 5).
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5.1. OgHocTyneH4aThli cmocod odecnedeHus decrnepedOiHOrO JIEKTPONH-
TaHHUA.

OpHoctyneHyaTsiid crioco0d odecrneueHus 0ecrepeOOMHOro 3AEKTPONUTAHUS —
3TO OObIUHAs aBapHiiHas cxema OecriepeOOMHOro 3nekTponuTanus. Takoe perieHue
MIPUMEHSETCS TaM, T7ie IepeOOM AIEKTPONUTAHMSI HE YacTOe SIBIIEHUE, a MOTpedisemast
MOIIIHOCTh Harpy3Ku He3HAYUTENbHA.

[Ipu peanuzanuu AaHHOTO CrOco0a MPUMEHSIOTCS, KaK MpaBWIIO, JABa BBOJA
AEKTPONUTAaHUS (OCHOBHOM, PE3EPBHBIN) U UICTOUYHUKH OecTiepeOoMHOro 3JIeKTPOIu-
TaHus ¢ akkymyJatropHbiMu 6atapesimu (AKDB) (Ilpunoxenue 2, 5).

[Ipu GoJBIION MOUTHOCTH MOTPEOJICHUS W MPOJOJDKUTEIHLHOCTH (DYHKIIMOHU-
poBaHMsI O0OpYJOBaHHs, BO3HHKAET HEOOXOAUMOCTh MPUMEHEHUS YCTaHOBKH
unBeptopa u AKb 6ombmoii emxoctu (I[Ipunoxenue 3, 9).

Jlutnii-nonnsle AKb HenmemeBsl m ¢ pocrom emkocty AKDB nena pactér
IPOIMOPLIMOHAIIBHO.

AKDBb co CBHUHIIOBBIMHU IIJITACTUHAMHU J[CIIEBJIC, HO 3aHMMAOT MHOIO MeECTa
U TpeOYyIOT OCOOBIX YCIIOBUM MPH IKCIUTYaTalUH, TAK KaK COAECPKAT KUCIOTY.

OkcrutyataunonHslii pecypc AKB cocrasnsier 2000 nukiioB «3apsia/paspsiny,
nostomy AKDB HE00X01uMo MEHSITh Kaxible 2-3 roja.

Pucynok 1. Akkymynamopusie 6amapeu.



Pucynox 2. Ilpumep pazmewienus 060pyo0oeanus npu 00HOCHMYNEeHYamom cnocode odecneuenus
becnepefoitnozo INEKMPORUMAHUSA C UHBEPMOPOM.

5.2. AByxcTyneH4aThlii cnocod odecnevyenusi Oecrnepe0OiHOrO 3JIEKTPONU-
TaHUS.

JIByxcTymneH4aras cuctema OecrnepeboiiHoro siextponuTanus (Pucynok 3,
[Ipunoxenus 4, 5, 9) npuMeHsaercs TaM, Il€ TPUCYTCTBYET 4YACTOE OTKIIOYECHHE
AJIEKTPOIUTAHUS, UMEETCS] 0OJIbIIAsi MOLIHOCTh NOTPEOJICHHUsI U TpedyeTcs MpoaoJ-
KHUTETbHOE (YHKIIMOHHPOBAHHE OOOPYIOBaHUS TMpPH NPONAJAAHUA OCHOBHOTO
AINEKTPONUTAHUS.

JIByxcTyneHuaras cuctema 0ecrnepe0oiHOro 3JeKTPONUTAHUS COCTOUT H3:

— cTabmin3aropa HalpsHKEHUs;

— OnoKa KOHTPOJIS U aBTOMATHKH (OJIOK yIIpaBJICHHS ),

— 3JIEKTPUYECKOT0 TE€HEPATOPa;

— HHBEPTOPA;

- AKB.

Pucynok 3. IIpumep pazmewienus 060py0osanus npu 08yXCmyneH4amom cnocooe obecneuenus
becnepedoiinozo I1eKmponumanus.
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5.3. Bbi0op cnnocoba Gecriepe0OiHOI0 3JIeKTPONMTAHMS.

[Tpu BEIOOpE crioco0a GeciepeOOHOTO AIEKTPONUTAHUS TOJIKHO YUUTHIBATHCS

— KaTeropus AJIeKTPOCHA0KEeHUsI 00BEKTa;

— Iepenajbl HANPsKEHUs IEPEMEHHOIO TOKA;

— NPOMEXYTOK BPEMEHU HEOOXOIUMBIN 1)1 YCTPAHEHUs] aBapUITHOTO OTKIIIO-
YEHUS! OCHOBHOI'O 3JIEKTPOIUTAHHSL.

Crioco6s1 obecrieuenust Oecriepe0oHOTO IEKTPOIUTAHUS:

[To 1-i1 xaTeropuu 3meKTpOCHAOKEHHUSI 00BEKTa MPU MPOMATAHUU IICKTPOIH-
TaHUsl HA HECKOJIbKO MUHYT MOJIXOJAT CIEYIOLME BapUAHTHI:

— VYcraHoBKa Ha KaxJ0€ aBTOMATH3MPOBaHHOE pabouee MECTO orepaTopa H
JUIsl cepBepa OOBIUHOTO MCTOYHMKA OecrepeOOMHOTro MUTaHUsl ¢ HEOOJNBIIONH eMKO-
cteio AKbB (Ilpunoxenue 2, 8).

— VYcranoBka wuHBepTopHOTOo mpeoOpazoBatens u AKB. Emkocte AKbDB
JO0JDKHA TapaHTUPOBAaTh OecrepeOoiHyI0 Mojaady >3JCKTPONUTAHUS Ha HarpysKy
(ITpunoxenue 3, 9).

[Ipu nponagaHuy 31EKTPONUTAHUS HA JUIUTEIbHOE BpEMs NIPUMEHSETCS ABYX-
CTyNeHYaThIi criocob obecrieuenus: 6ecniepedoitHoro anexkrponutanus (IIpunoxenus
4,5).

JIByxctyneHuarslii croco0 oOecrieyeHus: Oecriepe0oitHOro 3JIeKTpONUTaHUS
3TO C€mocod, TrAe dJEeKTponuTaHue oOecleynBaeTcs IMPUMEHEHUEM WHBEPTOPA,
aKKyMYJISITOPOB, T€HepaTopa ¢ 0JI0KOM KOHTPOJISI U aBTOMATUKH.

Takue cucrembl COBMENIAIOT B ce0€ MPEUMYILECTBA aKKyMYJISITOPHBIX M Te€Hepa-
TOpHBIX cucTeM OecniepedoitHoro nutanus ([Ipunoskenus 4, 5). Cucrema npu mpomnajaa-
HUM SJIEKTPOIHEPTUU NIEPBOHAYAIIBHO MEPEXOIUT Ha pPabOTy OT aKKYMYJIATOPOB.

B cnydae mnpomomxuTenbHOro oTkiaroueHus, npu pazpsge AKDB, cucrema
ABTOMATUYECKH 3aIyCKAaeT T'€HepaTop U MPOJOJHKAET OT HEro padoTy, napajyiesbHO
3apstkass AKb (Ilpunoxenue 4). [locne toro, kak AKbB 3apsndarcs, cucrema Tyt
reHepaTop u npoaoixkaer padorars ot AKbB.

Takum obOpazom, cuctemMa MOXKET (PYHKIMOHUPOBATH HEOTPAHUYECHHO OJTO
70 TeX TOp, MOKa HE BKIIOYUTCA OCHOBHOE 3JIeKTpocHabOkeHue. J(aHHbI crnocod
PEKOMEHyeTCsl MPUMEHSITh, KOrja HeoOXOJIMMO, YTOObl cuUcTeMa padoTayia aBToO-
HOMHO MPOJIOJKUTENILHOE BPEMSL.

6. OBOPYJIOBAHME, IPUMEHSIEMOE JIJISI BECHEPEBOMHOI'O
JJIEKTPOIIMTAHMUA.

6.1. YcTpolcTBO aBTOMATHYECKOI'0 BKJIIOYEHHUS pe3epBa.

ABP npenHasHaueH I NEPEKIIOYEHUS HCTOYHUKOB 3JIEKTPOCHAOKEHUS,
MUTAIOLMX HArpy3Ky, IPU OTKIIIOUYEHUSIX MUTaHus Ha ogHoM BBoje ABP (PucyHoxk 4,
[Tpunoxenue 6). bes ABP HEBO3MOXHO OpraHM30BaTh aBTOMaTHUECKOE MEPEKITIOUEHNE
NUTAHUSL MPU OTKa3e OCHOBHOI'O HMCTOYHHUKA 3JIEKTpOocHaOxeHwus. [lepcriekTHUBHBIM
HaIpaBJIeHUEeM siBisieTcs npuMeHeHne ABP Ha 6aze aBToMaTH4eCKUX BBIKITIOYATENCH
C 3JICKTPOIPHUBOJAMH, KOTIa OJHOBPEMEHHO BBIMOIHSIIOTCS J1B€ (QYHKLHUU: yTpaBJie-
Hue ABP u 3amuTa 31eKTpuYecKoi 1Ienu OT CBEPXTOKOB.
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Harpyara

Pucynox 4. Cxema asmomamuueckozo 6KII0UECHUA pesepeaa.

B HOpMasibHOM peknMe Harpyska Iuraercss oT uctounuka 1. IIpu ero orkase
KOMMYTALMOHHBII anmapar B uenu «Mcrounuka 1» pa3Melkaercs, 8 KOMMYTallMOHHBIH
anmapat B nenu «McrouHuka 2» 3aMBIKaeTCs, MOCJIE YEro MUTAaHUE HArpy3KH Iepe-
Boautcsa Ha «MlcTouHuK 2».

Paccmotpum cymiectBytoue tunsl ABP.

6.1.1. Tupucmopmnwie (31ekmponnsie) ABP (PucyHok 5) UMEIOT MUHUMAJIBHO
BO3MOXHO€ BpEMsl MEPEKIIOYEHHUS] U MOTYT OOECIeYHBaTh BKIIIOUEHHE PE3EPBHOIO
BBOJIa B MOMEHT MEPEX0/1a €r0 BXOJHOI0 HANPSKEHUS Y€pe3 HOJIb (C LEIbI0 OrPaHU-
YeHHUs] BO3MOXKHBIX OpOCKOB TOKa mpu KoMmmyTauuu). Ilo cBoemy ycTpoHCTBY
tupuctopusie ABP anamornunsr UBII, ¢ TOM JMmb pa3HUIEN, 4TO B HUX HMEETCSH
KaK MMHUMYM I1apa CTaTUYECKUX KIIIOUEH.

OTcyTCTBHE B CXEME MEXAHMYECKUX 3JIEMEHTOB IO3BOJIIET IOJIYYHUTh BBICOKYIO
HaJeKHOCTh TUPUCTOPHBIX ABP. B To e Bpems npu OONBIIMX TOKAX Harpy3ku
TEIJIOBBIIEIEHUE TUPUCTOPHBIX ABP MoXkeT nocTurate HECKOJIBKUX KHJIOBATT
(motpebyeTrcs NpUHYAUTENbHAS BEHTIIIALNS TOMEIIEHUS JIEKTPOILIUTOBOM).

biiokupoBKa MCKIIOYEHHUs MOJJa4y HaIpsKEHUs ¢ ogHoro Beojga ABP Ha apy-
roil Mpu NEePeKITIOYEHUN MOXKET OBITh TOJIBKO 3JIEKTPOHHOM, B TO BPEMs KaK OpraHbl
HHEProHa30pa, Kak MpaBuio, TPeOYIOT HATMYMS MEXaHNYECKON 0sIoKnpoBKU. Takke
TpeOyeTcsi OAHOKPATHOCTh AeicTBUs ABP it MCKiIt0YeHUs! ero MOBTOPHOIO BKIIIO-
YEHUs B CJIy4ae KOPOTKOI'O 3aMbIKaHUs HAa HArpy3Ke.

Croumocts TupucTOopHEIX ABP npuMepHo B 1Ba pasa BbIlIE, YEM CTOMMOCTb
ANEKTPOMEXAHNYECKUX annapaToB TOM K€ MOIIIHOCTH.

6.1.2. Inekmpomexanuueckue ABP na xonrtakropax (Pucynok 6) namboiee
pacnpoCcTpaHEHbl U UMEIOT JOCTaTOYHO BBICOKOE OBICTPOJIEHCTBUE, YCTyHasl TOIBKO
TAUPUCTOPHBIM. [Ipu 1BYyXBX0n0BOM M TpexBXxoaoBoM cxeme ABP cymectByeT BO3-
MO>KHOCTb BBECTH MEXAHUYECKYIO OJIOKUPOBKY KOHTAaKTOPOB B JOIOJHEHHUE K DJIEK-
Tpudeckoil. Mexanuueckas: GJIOKMpOBKa BBINOJHAETCS HA 0a3e MPOCTOrO U HAJIEKHOTO
PBIYAKHOr0 MexaHu3ma. KonnuecTBo BBOJIOB MPUHUMIIUAIBHO HE OTPAHUYEHO U OIpe-
JeNsieTCcsl JIOTMKOW pabOThl CUCTEMbl aBTOMATHKHU, YHPABISIONIEH KOHTAaKTOpamHu.
TpexBxonoBbie ABP Ha 0a3e 1BYyXBXOJOBBIX, KaK MPaBUJIO, BBIMOJHAIOTCA HA HOMU-
HaJbHbIE TOKU 10 630 A. DTO CBSI3aHO C KOHCTPYKTUBHBIM UCIIOJTHEHUEM KOHTAKTOPOB
Y yIPaBJISEMBIX BBIKIIIOUATEIIEH. IIpu Tokax Oonbie 630 A, TpexBxoaossie ABP
BBINIOJIHAIOTCSL HEMOCPEACTBEHHO Ha TpexX ammaparax. MexaHudeckas OJIOKMpOBKa
IIPU 3TOM MIPOU3BOJIUTCS CIELMATIBHBIM TPOCOBBIM OJIOKUPOBOYHBIM MEXAHU3MOM.



Pucynok 5. Tupucmopmnuwiii (21ekmponntii) ABP. Pucynok 6. Inexkmpomexanuueckuiit ABP.

6.1.3. Inexkmpomexanuueckue ABP na aemomamuueckux GvlK1l0uameniax
¢ J1eKMpPOnPUEo0oM, yCTymas MpeablIyuM 10 ObICTPOAECHCTBUIO, TAKXKE MO3BOJISIIOT
OCYIIECTBUTh MEXAHHUYECKYI0 U JJIEKTPUYECKYIO0 OJIOKUPOBKHM IpPHU ABYXBXOJIOBOMU
(ppruakHast OJJOKMPOBKA) U TPEXBXOJ0BOM (TpocoBast OJ0kupoBKa) cxemax. K Hemoc-
TaTKaM MO>XHO OTHECTU 0oJiee CIOXKHYIO JIEKTPHUECKYIO0 cXeMy M 0oJiee BBICOKYIO
CTOMMOCTb 3TUX YCTPOUCTB NpU MOIIHOCTAX HIbke 100 kBA.

K nocromnctBam »tx ABP MOXHO OTHECTHM KOHCTPYKIIHIO, 0O€CIIeUnBarO-
IIYI0 HEBO3MO>KHOCTh 3aMBIKaHUs MEXAYy COOOMl JBYX BXOJOB, a TaKKe HaJIU4He
PYYHOTO VyIOpPABJIEHMS, KOTOpOE OOECleYMBAETCS HE3aBUCUMO OT HaNpsLDKEHUS
Ha ceTreBblx BBoAax. Crommocts ABP Ha ynpaBisieMbIX NepekirodaTensx Ipu
motHocTsAx Oonee 100 kBA Huke, yeM CTOMMOCTH amnmapaToB Ha KOHTaKTOpax
Y aBTOMAaTHYECKUX BBIKIIFOUATEISIX.

OO6muM 117151 Bcex paccMOTpeHHBIX TUloB ABP siBnisiercs, npu HeoOX01UMOCTH,
BO3MOKHOCTb BBEACHUS (DYHKLIHMU KOHTPOJIS YPOBHS HANpPSKEHUS, JIEMEHTOB pery-
JUPOBKU 3a/I€PKEK M CXEMbl yIpaBlieHUs pabOTON 3JIEKTPUYECKOrO TeHepaTopa.
KoHTposb ypoBHS HanpsikeHHs] He0OX0IuM 1111 pabOThl aBTOMATUKH 110 331aHHOMY
aJITOPUTMY: €CJIM HallpspKeHHue Ha paboueM Bxone ABP ynano Huke ycTaHOBIEHHOTO
YPOBHS, TO aBTOMAaTUKA ONPENEIIAET 3TO KAK OTKIIOYEHUE HANPSHKEHUS W IIPOU3BO-
JUT MEPEKIIIOYEHUE HArpy3KHU Ha TOT BXOJ, IJI€ YPOBEHb HANPSLKEHHS HAXOJUTCS B
JOIIyCTUMOM JMaIla3oHe.

Amnanu3 paznuusbix TUNIOB ABP mo3BoiisieT caenath CieAyonue BoIBOIBIL:

1. Ienecoobpa3Ho ucmnonb3zoBaTh ABP anexkrpomMexaHnueckoro Tura, BbIIOJI-
HEHHBIII Ha KOHTAKTOpPaxX, YIPaBISIEMbIX AaBTOMATHUYECKUX BBIKIIOYATENSIX WIH
yIPaBJISEMbIX NEPEKIIOYATEISAX C AJIEKTPOIPUBOIOM.

2. XenartenbHO HATIMYUE MEXAHWYECKON OJOKUPOBKH, HCKIIOYAIOIIEH BO3-
MO>KHOCTh 3aMbIKaHHUs IBYX BXOZOB APYT Ha Apyra.
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3. Ilpu ucnonp30BaHUHM B KaueCTBE PE3EPBHOIO MCTOYHHKA DIEKTPHUECKOTO
reHepaTopa cxema OecrepeOOMHOro 3IEKTPONUTAHUS JOJDKHA COAEp)KaTh HEOOXO-
JVMBIE DJIEMEHTHI [T yIpaBIeHUs ee paboToi:

- aBTOMATHUYECKHIA ITyCK ¥ OCTAHOBKA DJIEKTPUYECKOT0 TeHEepaTopa;

- BO3MOKHOCTb PETYJIHPOBKU PA3IMYHBIX BPEMEHHBIX MTapaMeTpoOB, B TOM YHUC-
e 3aJIep>KKU 00paTHOTO MEPEKIIOUEHHs] Ha CeTh, BPEMEHH Pa0OThl ANIEKTPUUECKOTO
reHepaTropa Ha XOJIOCTOM XOAY JUISl OXJIAKJIEHUS U T.11.

6.2. Ctabuamn3zaTopbl HANIPSIZKEHHSI.

Crabunuzaropsl HanpspkeHus (PucyHok 7, 8) miua OecniepeOOWHBIX CHUCTEM
UCTIOJIB3YIOTCS ISl BBIPABHUBAHMS TIEPETNA0B HANIPSDKCHHS TTEPEMEHHOTO CETEBOTO
Toka. B omHO(da3HBIX Momensx anmapara HampspkeHue ctabunmsupyetcs no 220 B,
a B Tpéxdasupix — g0 380 B cormacHo crammapram. Takue crabuinuzaTopsl
HE BBIPABHUBAIOT HANpPSDKEHHE OT AW3EIbHBIX WM OCH3MHOBBIX 3JEKTPOr€HEPaTOpPOB,
OHHM MOTYT CTaOMJIM3UPOBATH TOJIBKO CETEBOE HAMPSDKEHUE CTAI[MOHAPHOW AJIEKTPO-
CTaHIIHH.

Bce anektpornpubopsl BO BpeMs CKa4yKOB M OTKJIOHEHUH HAMpsOKEHHS OT HOP-
MaJIbHBIX TIOKa3aTeneil npumMepHo Ha 30% yBEIMUYMBAIOT PACXO YIHEPTUH, UTO MOXKET
MPUBECTH K MOJIOMKE TeXHUKHU. biiarogaps crabuinzaropy st cucteM Oecriepe0oit-
HOTO AJIEKTPOIUTAHMS BBl CMOYKETE 3aIUTUTh BCIO TEXHUKY OT MEPETaoB HAPSHKEHUS
B CETU U 3HAYUTEJIHHO COKOHOMUTH Ha 3JIEKTPOIHEPTUU.

B xoHCTpyKIHMIO 0AHO(A3HOTO 3JIEKTPOHHOTO CTAOUIM3aTOpPa BXOJAUT CHIIOBOM
TpanchopMaTop ¢ OTBOJAMH, IEHTPAJIBHBIN MPOIIECCOp, TJIaThl YIPABICHUS, CEMU-
CTOPHBIE CHJIOBBIE KJIFOUHU, CUCTEMA OXJIaKICHHUS U KOPITYC.

OTir4yreM 3JeKTPOHHOTO CTaOMIIN3aTopa OT JIEKTPOMEXaHUUECKOTO SBIIAETCS
OTCYTCTBHE TPYILIUXCS, EPEMEIIAIONINXCSI U Bpallaoluxcs 3eMeHToB. biarogaps
3TOMYy pecypc pabOThl JIIEKTPOHHOTO CTA0MIM3aTOpa 3HAYUTENBHO OOJbIIe
U CKOPOCTh pabOTHI B THICAYHU pa3 OBICTpEE MO CPABHEHHUIO C DIEKTPOMEXaHHMUECKUM
CTaOMIN3aTOPOM.

Pucynok 7. Oonogpaznvie cmadunuzamopvl HanpaxiceHus.
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Pucynok 8. Tpexghaznuvie cmadunuzamopovt HanPANHCeHU .

6.2.1. Bvioop mouwnocmu cmadounuzamopa HanpasiceHusl.

HomunanpHast mojiHasi MOITHOCTh CTAOUIM3aTOpa HAMPSHKEHUS BCET/Ia yKa3bl-
Baercs B BoJbT-aMiiepax (BA) u cooTBeTcTByeT nuTaromiemy Hanpsixenuro 220 B.

[Ipy CHMKEHMM NUTAIOIIETO HAIPSKEHUS, COOTBETCTBEHHO, CHUMXKAETCS €ro
BBIXOJIHAsE MOUIHOCTh. Takke He JOoIycKaeTcs JJIMTeNabHas pabdora craduiauzaropa
HaMpsOKEHUST TPU  TOHMXKEHHOM HANpPsDKEHUWU, T.K. OTO BBI3BIBAET IMEPErpy3Ky
U MOXET NPUBECTH K €ro OTKJIIOYEHHIO, YTO MPHUBEAET K OOECTOYMBAHUIO BCEX
noTpeOuTENeH.

UroObl M30ekaTh TaKUX ITOCICACTBUI, HECOOXOAUMO K IIOJIHOH MOIIHOCTH
norpeduteneil 100aBUTh KOAP(ULIMEHT HIKHErO IMpejesia HaNpsKeHUs cTabuiu3a-
Topa, KoTopbii paBeH 1,2 npu 180 B, u 1,3 — npu Hanpsokenuun 170 B.

6.2.2. IlIpumep pacuema mowinocmu cmaouIu3amopa HAnPAMHCeHusl.

MontHOCTh TOJIHOM Harpy3ku notpedureneit — 10 kBA.

Koadduiment HmkHero npeaena HanpspkeHus cradummszartopa npu 180 B — 1,2,

10%1,2 = 12 (kBA).

YroObl OblIa BO3MOXHOCTh MCHOJB30BATh CTAOMIM3ATOpP HAIPSKEHUS IJIU-
TEIbHOE BPEMs CO BCEU BKIIOYEHHOW HArpy3Koil, HEOOXOAMMO K MOJyYEeHHOW BBIIIE
MOIITHOCTH 100aBUTh KOA(PIHUIIMEHT 3armaca no MOIHOCTH, paBHbIN 1,25.

12#1,25 = 15 (kBA).

VY4uuThiBasi MOMYYEHHYIO MPU pacyeTax MOIIHOCTb BbIOMpaeM CTaOMIM3aTOp
MOIIHOCTBIO 15 KBA u BbIIIIE.

6.3 UnBepTopHbIii Npeodpa3oBaTe/b MOCTOSSHHOTO TOKA.

WuBepTopHbIi ITpeoOpa3oBarenb (MHBEPTOP) MOCTOSIHHOIO TOKA B IIEPEMEHHBIH,
CO BCTPOEHHBIM peNICHHBIM 0THO(A3HBIM CTAOMIM3aTOPOM HaNpsKEHUs IEPEMEHHOTO
TOKa, IIPeIHa3HAYEH IS CTaOWIIN3alK IEPEMEHHOIO HANIPSKEHUS AJ1s TOTpeOUTENEH.

HuBepTop obecrieunBaeT aBTOHOMHOE AJIEKTPONMTAHUE MOTpeOuTeNnel mnpu
OTKJIFOUEHHUH LIEHTPAIN30BAHHOI'O CETEBOIO HAIIPSHKEHUsI B UHBEPTOPHOM PEXKUME OT
BHEIIHUX MCTOYHHKOB IMOCTOSIHHOTO TOKa (aKKyMYJISITOPOB) IIyT€M MpeoOpa3oBaHUs
€ro B MEPEMEHHBIN TOK CTPOT0 CHUHYCOUIAIBbHOM ()OPMBI B BBIXOIHOM IeTIH MOTPeOH-
teneit (Pucynok 9, 10).
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Pucynox 9. Hueepmopmnbutit npeodpazoeamenv nOCMOAHHO20 MOKA.

M3-3a TOro, 4YTO HHBEPTOpPHAs CHCTEMa Ha BBIXOJE HMEET UACaIbHOE
HalpspkeHue, OecriepeOOHOE BKIIIOUYEHHE MPU MNPEKPALIEHUU AIIEKTPONUTAHUA OT
OCHOBHOI'0 HMCTOYHHKA, XOPOLIYI (PYHKIHMOHAIBHOCTh, OECHIyMHYIO pabOTy, OHa
SBIISIETCS] IPEKPACHOM 3aMEHOM ISl TPAJUIIMOHHBIX JIEKTPUIECKIX T€HEPATOPOB.

B koMIiekc WHBEPTOPHOW CHUCTEMBI BXOJUT CHIIOBOM HMHBEPTOpP C BMOHTHPO-
BaHHBIM 3apsATHBIM IPHOOPOM U HEOOCTYKUBAEMBIE aKKYMYJISTOPHI.

6.3.1. Paboma uneepmopa.

HHBepTOp MOCTOSIHHO TOJKIIOYEH K CETH JJIEKTPONMUTAHUS W 3a CYET Hee
HOJTy4aeT AJIEKTPHUUECTBO JUIS 3apsAa BHEIIHUX aKKyMYJSTOPOB. AKKYMYJSTOPHI
BCETJ]a HaXOAATCS 3apsKEHHBIMU, TOKA HHBEPTOP MOJKIIOYEH K DJIEKTPHUYECTBY.

[Ipy mpomagaHuyd OCHOBHOTO OAJIEKTPOIUTAHUS, WHBEPTOP AaBTOMATHYECKH
HEePEeKIIIOYaeT MUTAHUE HArPy3KH OT aKKyMYJIATOpPHbIX Oartapeil. Bkitouenue nuraHus
OT aKKYMYJISITOPOB IIPOUCXOJUT O€3 MpOomnagaHusl 3J1EKTPONUTAHUS HarPy3KH.

ABTOHOMHAs1 pa00Ta HHBEPTOPHOIM CUCTEMBI MOXKET MPOIIUTHCS OT HECKOJIBKUX
9acoB JI0 HeNEeIH, B 3aBUCUMOCTH OT MOIIHOCTH MOTPEOJICHUsI MOIKIIOYCHHBIX MPH-
OO0pOB M OT EMKOCTH aKKyMYJIATOPOB MOAKIIOUEHHBIX K HHBEpTOpY. Korga ocHoBHOE
AJIEKTPOTIMUTAHNE BO3OOHOBISETCS, HHBEPTOP aBTOMATHUYECKU HAYUHACT MOI3aPSAKY
aKKyMYJIATOPOB.

HHBepTOpHBIE CHUCTEMBI UMEIOT PsIi MPEUMYLIECTB Mepes dIEKTPHUSCKUMU
reHepaTopamu:

— oHM OoJiee KOJOTMYHbIE, B BUAY OTCYTCTBHUS MPOJIYKTOB CrOPAaHHUS TOII-
JUBHBIX MaTE€PHAJIOB;
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— OHU OecuryMHBI M HE CO3/Ial0T BUOpAIUIO;

— HET HeOOXOJIMMOCTH YeM JIN0O 3ampaBisaTh CHCTEMY, IIOATOMY OHAa HE HECET
3aTpar Ha HKCIUTyaTallHio;

— BBICOKHH KOA((DUIMEHT MOJIE3HOTO JCHCTBUS.

Cyzs 1o 3TUM IpEeuMyIecTBaM, CIeAyeT, YTO MHBEPTOpPHAsl CUCTEMa Topas/io
Oonee (yHKIMOHATBHA W yAO00HA B AKCIUTyaTaIluu, HEXKEIN dJIEKTPUICCKUE TeHepa-
TOPHI.

Henocratkom WHBEpTOpPHOTO TMpeoOpa3oBaTessi MOCTOSHHOTO TOKa SIBISICTCS
OTpaHUYCHHBIN dKcIuTyatannoHHbId pecypc AKDB kotopsiit cocraBnser 2000 nukinos
«apsa/pazpany, cieacteue yero AKb Heo6xoauMo MeHsITh Kaxibie 2-3 roja.

Pucynok 10. Ilpumep pazmewienusn o6opyoosanus.

6.4. UcTounnkm Oecriepe0OiiHOT0 MUTAHNUS, TUNIBI U XAPAKTEPUCTHKH.

Ucrounuk ©Oecnepebdoitnoro mnutanus (MBIT) (Uninterruptible power
systems (UPS) (Pucynok 11-13) - coueranue npeodpaszoBaTelieii, nepekiatovarenei
1 yCTpoHcTB XpaHeHus anektposnepruu (AKbB), obpa3zyromiee cucremy 3JIEKTpo-
NUTaHUS ISl TTOAICP>KaHUsT HENPEPHIBHOCTU MUTAHUS HArpy3KW B Cilydae OTKas3a
HMCTOYHHKA YHEPTOCHAOKCHHUS.

OcnoBuas ¢yskius WBIT cocroutr B obecriedeHHH HEMPEPHIBHOCTH TOJA4U
AJIEKTPOTIUTAHUS TiepeMeHHOTO Toka. MBIl Takke MOTyT MCTONIB30BaThCS ISl YITyd-
IICHUS Ka4eCTBa HMCTOYHHMKA OJJICKTPOTHUTAHHSA, YICPKHUBAs €ro XapaKTECPHUCTUKH
B 33JJaHHBIX Mpeeiiax.

Pucynok 11. Hcmounuk 6ecnepedoiinozo numanus HAcCmoabHO20 UCHOTIHEHUA.
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Pucynox 13. Hcmounuku decnepedoiinozo numanus HanoabHo20 UChOJIHEHUA.

MaccoBoe ucnons3oBanue WBII cBszano ¢ obecrneuennem OecrepeboitHOM
paboThl KOMIIBIOTEPOB, MO3BOJIAONIEe ToakI0YeHHOMY K MBI oGopynoBanuto mpu
IPONaJaHUM INEKTPUYECKOT0 TOKA WK IPU BBIXOE €r0 IMAPAMETPOB 3a JOIyCTUMBIE
HOPMBI, pabOTaTh HEKOTOPOE HEMPOAOJIKUTENbHOE BpeMs (Kak MpaBUiIo — J0 OJIHO-
ro yaca). Kpome xomnerorepoB, MBIl o0ecrnieunBaOT NUTAHUEM U APYTYIO JIEKTPU-
YECKYIO0 Harpy3Ky, KpUTUYHYIO K HaJIMYMIO MUTAHUS C HOPMAJIbHBIMU NapameTpam
IEKTPOIUTAOIIEH CETH, HAIIPUMEDP CXEMBbI YIIPABICHUS OTONMUTEIbHBIMA KOTJIAMHU.
UBIl cnocobeH KOppeKTHpoBaTh MapaMeTpbl (HAIpPsDKEHUE, 4YacTOTy) BBIXOJHOU
ceTu. MoOeT COBMEIIAThCA C Pa3IMUYHBIMU BHJAMH T€HEPATOPOB 3JIEKTPOIHEPIHU
(Hampumep, AU3EIb-TrEHEPATOPOM).

6.4.1. Ocnosnvie pynxkyuu UBII.

1. TlornomeHne CpaBHUTEIBLHO MajblX M KPaTKOBPEMEHHBIX BBIOPOCOB Ha-
MPSKEHUS.

2. @unbTpauus MUTAIOIIETO HANPSKEHUS, CHUKEHUE YPOBHS LIyMOB.

3. OOecnedeHue pe3epBHOTO JIEKTPONUTAHUS HATPY3KU B TEUEHUE HEKOTOPO-
r0o BPEMEHH I0CJIE MPONaJaHNs HAPSIKEHUS B CETH.

4. 3ammrTa OT neperpy3ku U KOPOTKOTO 3aMbIKAHUS.

6.4.2. Xapaxmepucmuxu UBII

1. Jlnanma3zoH BXOogHOro HampsbkeHwus, npu kotopom WMBII paboraroT or cetn
U HE MEpEeKIIoYaloTcs Ha paboTy OT BCTPOEHHBIX Oarapeil. Kak u3BecTHO, O0mbIINiA
JMarna3oH BXOJHOTO HANpsKEHUs YMEHbLIAET KOJMYECTBO MEPEXOJO0B Ha OaTapero
U yBEJIIMYMBAET CpoK ee dKkcruryaTanuu. Kpome toro, UBII ¢ 6onee mmpokum nuana-
30HOM BXOJHOT'O HampsDKEHUS MPOJOJIKAIOT paboTaTh OT CETU M NMUTATh Harpysky,
B TO Bpems kak MBI ¢ MeHbIIM Arana3oHOM yxe Tepeluid Ha 6aTapero U, pa3psiavB
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ee, 00eCTOunIN Harpy3Ky. OTO OCOOCHHO aKTyaJdbHO JJIs HAIIMX JJICKTPOCETEH, TIe
HEPEJIKU JUIUTEIBbHBIE «IIPOCATKI» HATIPSIKCHUS.

2. BpIxoaHas MOIIHOCTh — 3TO OCHOBHas xapakrepuctuka MBII, nmoka3piBaro-
11asl Ha KaKyt0 MaKCUMaJIbHYIO HArpy3Ky OH pacCUUTaH.

3. M3MeHeHHe BBIXOJHOTO HAIpPSDKEHUs TP Mepernaaax BXOJIHOro — obecre-
YEHHUE BBIXOJHOTO HAMPSKEHUS, TP KOTOPOM MOXKET HOPMaibHO (GyHKIIMOHUPOBATh
3ammiaeMoe UM oobopyaoBanue. [loHmkeHHbINH BoabTax Ha Beixojae MBIl cmocoben
BbI3BaTh COOM B paboTe 0OOPYIOBAaHUS U MOTEPIO JIAHHBIX, 3HAYUTEIHHOE MOBBIIICHUE
HaANPsHDKEHUS IPUBOJIUT K TEM K€ PE3ysIbTaTaM ILIIOC BBIXO 000pYAOBaHUS U3 CTPOSL.
[ToBbIlIeHNE HATPSKEHUS] TPOUCXOIUT PEXKe, HO TMOCIEICTBHUS HOCAT OoJiee 3HAYH-
TeJbHBIN yIIepo.

4. TlapaMeTpbl BEIXOJHOTO HAMNPsHKEHUS TpU paboTe oT OaTapeil — HanmpspKEeHHe,
4yacToTa, (popmMa CUrHajga. ITU mapameTphl OMPEAEsSIOT KaueCTBO reHepalnu, odec-
neunBaemoe MBII, ot yero 3aBucuT 001acTh NPUMEHEHUS KOHKPETHOT'O YCTPOIMCTBA.

5. Ipouecc nepexmouenusi MBIl na Gatapeto u obparno. s HOpMaIbHON
paboTtsl noacoenuneHHoro Kk MBIT o6opyaoBanus Bce MEPEKIIIOUCHUS U TIEPEXOHbBIC
MPOIIECCHI JOJIKHBI OBITh «HE3aMETHBI». DTO O3HA4YaeT, YTO OHM JOJDKHBI BBIMOJI-
HATHCS 3@ MUHUMAJIbHOE BPEMS U MPOXOAUTH KOPPEKTHO — B YACTHOCTH, COMPOBOK-
IaTbCs TMPaBWIBHOW CcuHXpoHM3anuen 4actorel WBII ¢  BHemHelW 4acToTou
MMATAIOIIEH CETH.

6. Ilosenenune MBIl nipu BOZBHMKHOBEHMHU MEPErpy3ku Ha Bbixoje. [Ipu mepe-
rpy3ke B pexxume pabotsl oT Oatapein MBIl Beikmrowaercs (ayis mpenoTBpaiieHus
BbIX0J1a U3 cTposi). Eciu B mporiecce paboThl OT ceTH BO3HUKIIA TIEpErpy3Ka (Harpumep,
Kk UBII Obu10 MOaKITII0OuEHO TOMOJHUTEIFHOE 000PYyI0BaHKE), TTOIB30BATENb JIOHKECH
3HaTh 00 3TOM, YTOOBI BOBpPEMsI YMEHBIINUTh Harpy3ky. B mpoTuBHOM ciyuae mpu
MpoNaJaHuy HaIpsHKeHUs B CETH 000pyIoBaHUE OyJIeT MOMEHTAJIbHO 00OECTOYECHO.
HawnbGonee 3¢ dekTHBHBIM SBISETCS COYETAaHWE 3BYKOBOW M CBETOBON WHIWKAIIWH,
toraa kak HekoTopeie UBII obGecrieunBatoT TOJBKO CBETOBYIO MJIM HE UMEIOT BOOOIIIE
HUKAKOW WHJIMKALIUU.

7. Hamnume «XOJOAHOTO» cTapra, T. €. BO3MOXHOCTh BKIOUUTh MBII mpu
OTCYTCTBUU HAMpPSKEHUSI B AJEKTponuTaronieil cetu. Takas GyHKIIUS MOXKET CTaTh
MIOJIE3HOM, HalpUMEp, €CIM BO BPEMS UIMTENBHOTO MPOINAJAaHHS MUTAHUSA HYKHO
BKJIFOUUTHh KOMIIBIOTEP WM MPUHSATH/OTIPaBUTH (HaKc.

8. Bo3moxxHOCTh crabunuzanuu yactoThl (s on-line WBIT). Hekoropoe
000pyTOBaHHE MOKET OBITh KPUTUYHO K YACTOTE MUTAIOIIETO HanpspkeHus. Hampumep,
y JIBUTaTesel NEPEMEHHOIO TOKA MPU U3MEHEHUHU YaCTOThI MUTAIOLIETO HANPSKEHUS
V3MEHSETCSI CKOPOCTh BPALLICHMUS.

6.4.3. Tunvt UBII.

1. off-line (pezepsubie) — 3t UBII (Pucynok 14) cmyxart ans pe3epBUpOBaHUS
UCTOYHHMKA OCHOBHOIO 3JEKTPOCHAOKEHUs (DJIEKTPOCETH) Ha Ccllydail aBapuu
(OTKIJIFOUCHMSI WM TIOHM>KCHUS/TIOBBIINIEHUST HampspkeHus1). Eciam 3To mpoucxomur,
cpabaThiBaeT MepeKIoUaTesib, M Harpy3ka IMEepexXOJAUT Ha PE3epPBHOE IUTAHUE
OT MHBEPTOpA, MUTAIOMIETOCS OT OaTapeil. B mraTHOM pexuMme MUTaHWE HArpy3KH
OCYIIECTBIISIETCA HAIMPAMYIO OT 3JIEKTPOCETH, KaK MPABUIIO, YEPE3 MOMEXONOAAaB-
nsromuil GuneTp. Jpyrue nasBanus pesepBubix UBII: stand-by, backup, in-line.
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Joctonncrsa pe3epBHbIX MbII:

- IPOCTOTA U, CIEA0BATENBHO, ICIICBU3HA;

- Beicokuit KII/I u, cenoBaTenbHO, HU3KME SKCILTYaTAl[MOHHbBIE PACXO/IbI.

Henocrarku pesepubix UbBII:

- OTCYTCTBHUE CTAOMIIM3ALMY HANPSXKEHUS U YACTOTHI B IITATHOM PEXHUME;

- Ooubiioe Bpems nepexintodeHus Ha nutanue ot AKb;

- moteps ¢asbl IPU MEPEKITIOUCHHUH.

B nenom MBII 3TOro kinacca MOXKHO XapakTepru30BaTh Kak KOMIPOMHUCC MEXKIY
IMPUEMJIEMBIM YPOBHEM 3aLIUTHI OT HEMOJNAJ0K B DJIEKTPOCETH U LEHOH. MOIIHOCTh
BBIITYCKAaEMBIX yCTpOUCTB KoJebnercs oT 220 mo 2000 BA.

batapes;

CnuwKom BblcOKoe Nnbo CNULLIKOM HU3Koe
?ﬁﬂ MNK OTCYTCTBYIOLWME HaNpsKeHNe B CeTu

o N - |

batapes

Pucynok 14. Pezepenvtit UBII.

2. line-interactive (iunerino-untepakTuBHbie UBIT) (Pucynok 15) — B mratHom
pekuMe CHA0XKAIOT HArPy3Ky HANPSHKEHUEM OT OCHOBHOM 3JIEKTPOCETH, B HEKOTOPOU
CTENIEHU PEryyupys HampsbkeHue (aBToTpaHchopmaTop), a Ipu aBapud B OCHOBHOMU
AJIIEKTPOCETH HArpy3Ka CUHXPOHHO IIEPEKIII0YACTCS HA HHBEPTOP.

[To mpuniuny padotsl nuHelHO-uHTepakTHBHBIE VBII cxoxu ¢ pe3epBHBIMU
UBII: onu Taxke ciaykat JJis pe3epBUPOBAHMSI OCHOBHOTO MCTOYHHKA JIEKTPOCHAO-
KCHUS, KOMIICHCUPYSI HEOONbINNE BCIJIECKA HAMNPSDKEHUS] W CTIIaKHUBask MOMEXH.
Bwmecte ¢ TeM oHM 00J1a1a10T PsJIOM CyLIECTBEHHBIX pasnuuuid. Tak, naseprop WUBII
BKJIFOUEH MapajuIeNIbHO 3JIEKTPOCETH M pabOTaeT B JBYCTOPOHHEM PEKUME: OCYIIe-
CTBJISIET MOHUTOPHHTI JIMHUM AJIEKTPOIIUTAHUS U B ONPEACIICHHBIX IIpejenax ooecrne-
YMBAET PEryJupoBaHHe U cTabmiu3auuio BbixogHoro HampsbkeHust MBI, a taxoke
IpoU3BOAMT 3apsia Oarapeil. Kpome 3Toro, MHOrue mpou3BOAMTENN YCTAHABIMBAIOT
B UBII sT0oro kiacca nonogHUTENbHBIE Y3JIbl ((eppOope30HaHCHBIE TPpaHCPOPMATOPHI
WIK aBTOTpaHC()OpPMATOPHI), MO3BOJISIONINE PACHIMPUTD JIMANAa30H BXOJHOTO Hampsi-
KEHUsI, IPU KOTOPOM HAIpPSHKEHUE Ha BBIXOAE MOJJEPKUBACTCS HA MPHUEMIIEMOM
ypOBHE 0e3 nepexojia Ha MUTaHue OT OaTape.
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JloctonHcTBa JMHENHO-UHTEpakTUBHBIX MDbBII: mocrarouno Beicokuit KII/]
n Oonee HajexHas Mo cpaBHeHHMIO ¢ pe3epBHbIMH MBIl 3ammra snekTponuraHus
IOJKJIFOYEHHOU HArpy3KHU.

Henocrarku nunerno-unTepaktuBHbix MbII:

- HECTAOUJILHOCTb BBIXOAHOTO HAMPSKEHUS B IITATHOM PEXHUME, 3aBUCALLASL OT
JMarna3oHa BXOJAHOI'O HAIPSDKEHUS; OTCYTCTBUE CTAOMJIM3allUU YacTOThl B IITaTHOM
pexuME;

- OTCYTCTBHE€ H3OJSIIMM HArpy3kKH OT 3JIEKTPOCeTH; HeAI(P(EKTUBHOCTh NpHU
paboTe Ha Harpy3Ky C BBICOKOW CTENEHbIO HEJIMHEHHOCTH;

- IPOHUKHOBEHHE UMITYJILCOB U IIyMOB U3 OCHOBHOM CETH Ha HarpysKy;

-HM3Kas UH(popMalMoHHas 0€30MacHOCTh (BO3MOKHOCTh HECAHKIIMOHHUPOBAH-
HOTO JJOCTyNa K 000pYy10BaHUIO MO MUTAIOIINM JIUHUSIM).

OTnenpHO CTOMT CKa3aTb O TEXHOJOTMM, W3BECTHOM KAK  «JENbTa-
npeoOpa3oBanue HampstkeHus» (delta conversion). bmaromaps ycoBepiieHcTBOBaH-
HO 0OpaTHOM CBSI3U HANpsDKEHHE Ha HArpy3Ke peryjiaupyercs IUIaBHO, a HE CTYIEH-
4aTo, KaKk B OOBIYHBIX JUHEHHO-UHTepakTUBHBIX WBII, cTaHOBUTCS BO3MOXKHOM
CTaOMJIM3aIMsl YaCTOThI BBIXOJHOIO HANPSDHKEHUs. JTa TEXHOJOTHS MO3BOJIAET 0Oec-
neunth Beicokuil KII/[ u Oonee HanekHyIO 3alUTY MOJIKIIOUYEHHOIO 000PY/I0BaHUS
OT HEMOJIAI0K B JJIEKTPOCETH.

B unenom nuneiHo-uHTepakTuBHBIE MBIl obecneunBaroT mnpuemieMbIi
YPOBEHb 3alUTHl 3JEKTPONUTAHMUSI M CIy>KaT JEHIeBOW aJbTEpHATUBOM Oolee
CJIO’KHBIM CHCTEMaM, IPeAHAa3HAYEHHBIM JJIs1 paOOThI C UyBCTBUTEIBHOM K HETIOJIaAKaM
B DJIEKTPOCETH Harpy3kou. Kak mnpaBwIO, MOIIHOCTH BBIIYCKAEMBIX YCTPOWCTB
cocrasisieT oT 250 1o 10000 BA.

Cxema pabotel MEN no Tononoruy Line-Interactive

BHauuTensHo
NOHUHEHHOE/NOBLILLEHHOS
WK OTCYTCTRYIOILME
HANPAKEHWE B CETH

HopmansHoe
HanpsixeHue
B CeTH

Boixon Bxoa

s :
[ 1 — [ | (=]
BaTapeﬂ Batapen

Sapﬂ,quoe L 3apsAgHoe
YGTPOWCTED Wuseptop YCTPOCTBO Wneeprop

MoHusenHoe MosslWWeHHoe
HanpsxeHWe HanpsxeHue
B CETH B CeTH

Brixon Beixog

- -iBaTapeﬂ;I:I/ EBTﬁpEﬂ

3apnagHoe | - 3aprgHoe L
YCTF;{!gCTBO Wneeptop YCTgGﬁCTBO " Wneeprop

Pucynok 15. luneitno-unmepaxmuenuiit UbII.

3. on-line (moctostnHo BriItoueHHble WMBII, ¢ nBoitHBIM mpeoOpa3zoBaHUEM)
(Pucynox 16) — obOecneymBarOT Harpy3ky OJJIEKTPOINUTaHHEM Oe3 morepu (asbl.
[Tpuntn padoter MBI nanHOTO Kiacca 3aKiIF0UaeTcsi B TOM, YTO BXOJHOE IEPEMEHHOE
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HaIpsDKeHHE MpeoOpa3yeTcsl BRIMPSIMUTEIEM B MOCTOSIHHOE, a 3aT€M MHBEPTOPOM —
oOpaTtHO B mepemeHHoe. J{axke mpu OOJBUIMX OTKJIOHEHUSX BXOJHOIO HAaIpPSKEHUS
UBII npogomkaeT nUTaTh HArPY3Ky YUCTHIM CUHYCOUJATBHBIM CTa0UIN3UPOBAHHBIM
HaIpsDKeHHEeM (Kak MPaBWIIO, OTKJIOHEHUS! aMIUTUTYAbl BBIXOJHOIO HAMPSIKCHUS HE
MPEBBIIAIOT 5% yCTaHABIWBAEMOTO IMOJb30BATEJIEM HOMUHAIBHOTO 3HAYCHHUS JIaKe
pyu paboTe Ha HETMHEHHYIO HATPY3KY ).

OcHoBHas oTnnuutensbHas yepra MBII aToro kimacca cocTouT B TOM, YTO MH-
BEPTOP BKIIIOUEH MOCJIEIOBATEIHHO ¢ UCTOUHUKOM OCHOBHOTO 3JIEKTPOCHAOKEHUS U
HaXOJIUTCSI BCETJa BO BKIFOUEHHOM COCTOSIHMU. [Ipy mponagaHuyu BXOJHOTO Hamps-
KEHUSI OH MEPEXOJIUT Ha MUTaHue oT OaTtapeil. braronaps ucnonb3yemoii cxeme Ta-
KO€ TMOHATHE KaK BpeMsl IEPEKII0YEHUSI Ha pe3epBHOE nmuTanue ot Oatapeit ais MBI
JAHHOT'O KJIacCa IPOCTO OTCYTCTBYET.

Hoctounctsa UBII ¢ aBoitnbiM npeobpazoBaHUEM:

- IOCTOSIHHASI CTa0UIIM3alUs HAPSHKEHUST U YaCTOTHI,

- HETIPEPBIBHOCTH (Pa3bl BBIXOHOTO HAMIPSKEHUS B JTIOOBIX PEKUMAX;

- OTCYTCTBHE BIIUSIHUE HATPY3KH HA OCHOBHYIO CETh;

- oJiHasi puiIbTpaIys UMITYJIbCOB U IIIyMOB OCHOBHOM CETH;

- BeICOKasi UH(GOpMaImoHHas 0€30MacHOCTb.

Henocratku UBII ¢ aBoitHBIM ITpeoOpa3oBaHUEM:

- CJIOKHOCTbh KOHCTPYKIIUU U, CJIIEI0BATENBHO, BBICOKAS LICHA;

- oTHOCcUTENbHO HeBbicOkuM KIIJ[ u, ciaegoBaTenbHO, BBICOKHE AKCIUTyaTald-
OHHBIE PACXObI (PACXO0/ SIEKTPOIHEPTUH, YTHIN3ALINS BbIACISIEMOTO TEILIA).

UBII nanHoro kimacca o0ecIeuYnBaOT caMyr0 HaJICKHYIO 3aIUTY TOIKITFOYSH-
HOTO 00OPY/IOBaHUS OT HEMOJIAJIOK B AJEKTPOCETH, YTO KOMIICHCHPYET 3aTpaThl Ha
ero NMpUOOpETCHHE W JAlIbHEHINeH AKCIuTyaTauei. Jlnama3oH MoITHOCTeH BBITyCKae-
MBIX YCTPOUCTB 04eHb IHUPOK — OT 600 BA 10 HECKOJIIBKMX COTEH KHIJIOBOJIBT-AMIIED.

ITo koHCcTpykTHBHOMY HMcnosHEHWIO MBIl MOXHO pa3aenuTs Ha HACTOJIbHBIE
(Kak TpaBWJIO PO3ETOYHBIC), HAMOJIbHBIE U cToeuHble (19"). OnMH MM HECKOJbKO
UBII ¢ xoMIIJIeKCOM JOTOJHUTEIBHOTO KOMMYTHUPYIOIIETO 000PY/I0BaHUS U Kabenei
oOpasyroT cucremy Oecniepedoiinoro nutanus (CBII).

Cxema paboTtel MEMN na Tonenarky Onling

B Wieeprop { —

Bartapea HophansHeii pemum,
P Garapen sapaxaetca Wwseprop

Brlson

=[~

Et HFGHHTF.ﬂb MHBBDT‘J]} HopmaneHeli pexum,

Barapes saprxeHa

-'v|= =[‘\l

e B

EaTapEEﬂ Het HanpsweHns Ha BXOfe -
nuTaHWe oT BaTapeu

Pucynok 16. HBII ¢ 06oiinbim npeodpazosanuem.
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6.4.4. Buioop UBII.

[TpaBwibHbIN BeIOOp WBII siBisieTCS HEOTHEMIIEMBIM 3aJI0TOM HAIEKHOCTH CH-
ctembl AnekTpocHadxkeHus. [lapamerpsr UBII momkHBI OBITH CTPOTO COMOCTABUMEI C
Harpy3koi, koropas Oyaet nmoakitoueHa Kk UBII.

[Tpu pacuere UBIT HeoOXoauMo ydecTs psiji MapaMeTpoB, KIIFOYEBBIM M3 KOTOPHIX
SBJISIETCS] MOILIHOCT.

Koaddunuent mourHocTH HArpys3ku - 3ta nudpa, Mmoka3bplBaeT KaKylo JI0JIO
MOIIIHOCTH, peaJbHO MOTPeOseT HAarpy3Ka, TO €CTh aKTUBHasi MOIIHOCTb. Eciu pac-
CMaTpHUBaTh HAarpy3Ky Kak HJ€albHOE CONPOTHBJIEHHE, TO B 3TOM CIIy4yae 3HAUYECHHE
koaddunrenTa OyJIeT paBHO €IMHMIIE, YTO SIBISIETCS MAKCUMAJIbHBIM 3HAUYEHHUEM.
KonaeHcaTopbl U KaTyIIKU HE ABJISIOTCS MOTPEOUTENSIMUA MOIIHOCTH, TIO3TOMY IS
HUX 3Ha4YeHue Ko3(puireHTa paBHO HyJ0. B 000py10BaHNN BO3MOXKHO NIpeodiaiaHue
KaK eMKOCTHOM, TaK U MHAYKTUBHOM cocTapisitolei. K o0opyaoBanuio ¢ EMKOCTHOM
COCTABJISIFOIIECH OTHOCSTCS KOMIBIOTEPBI U cepBepbl. HIYKTHUBHASA COCTABIISIOIIAS
IPUCYTCTBYET B YCTPONCTBAX C DJIEKTPOABUTATENSIMU, 3TO MOXKET ObITh HACOC, KOH-
TUITMOHED | T. M. JTa nHpopmaius Heodxoauma B ToMm ciydae, korna MBI Oyaer
3alUIIaTh 000PYJ0BAaHNE PA3HOTO THIIA, TAK KaK y MEPBBIX KOIDPHUIIMEHT MOITHOCTH
CTPEMUTCA K €UHUILIE, a Y BTOPBIX HaxoauTcs B uHTepBajie ot 0,8 go 0,9. B takom
cillydyae HEOOXOJUMO HAWTH CpPeAHHMN KO3()(PUUMEHT MOIIHOCTH, YTOOBI MOJYYUTH
TOYHBIN pE3yJIbTAT.

YToObl BBIYUCIHTH MOILIHOCTH HEOOXOJIMMO NEPEMHOKUTH HOMHUHAIbHYIO
morrHocTh UBIT Ha ko3¢ duiment MouHocTu. B pesynbTaTe onepaiuu mnoiaydaercs
YHCII0, KOTOPOE MOKAa3bIBAET MAKCUMAIbHYIO aKTUBHYIO MOIIHOCTh, KOTOPYIO CMOKET
o0OcnykuBaTh MCTOYHUK OecnepeOoiiHoro nutanus. Hanpumep, momuocts WBII
cocraBiser 10 kBA, a koapdunment mouHocTH Harpy3ku paset 0,9. B TakoMm ciyuae
AKTHUBHAsi MOITHOCTh HAarpy3ku coctaBuT 9 kBt. CyMMapHas MOIIHOCTh Harpy3Ku HE
J0JIKHA TIpeBbIaTh 9 kBT, a myyiie ecnu oHa OyeT HECKOJIBKO MEHBIIIE.

HemaioBakHO y4UTHIBaTh MEPCIEKTUBBI POCTA MOIIHOCTU HArpy3KU B OyIyIeM,
Jyutie cpasdy npuobpectu 6onee momubii UBII.

6.4.5 Pacuem akkymyaamopuwvix 6amapeit (AKB).

AKKyMyJISITOpHBIE OaTaper 00eCIedynBal0T MUTAaHUE HATPY3KH TIPH OTCYTCTBUHU
MUTAHUS B CETHU.

BpeMs aBTOHOMHOH pa®OThI BBIPAXAETCS B 4Yacax, a MOILIHOCTb HAarpy3ku B
kujioBaTTax. Hanpumep, nctounuk 6ecnepeOOiHOro MUTaHus «3allUIaeT» KOMIIbIO-
tep ¢ MouHOocThi0 500 BT (0,5 kBT). McTounuk OecrniepeOONHOrO MUTaHUs JOKEH
obecrnieunTh BpeMs pabOThl paBHOE 8 yacaMm.

IIpu pacuere BpemeHu aBTOHOMHOM paboTel MBIl HE0OX0IMMO Yy4YWTHIBAThH
KII/I maBepTOpa KOTOPOE PEKOMEHAOBAHO IPUHUMATH paBHbIM 0,85.

Jns cranpaptHoro 12 B akkymynsiTopa, BeTUYMHA HEOOXOJIMMON E€MKOCTH
Oarapeu COCTaBUT:

Q= (P*t) / V¥K1*K2=(500%8)/12*0,7%0,85=560 (A-u);
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rae Q — HeoOXxoauMas eMKOCTh aKKyMYJISITopa, A-4;
P=500 — umeromasics narpyska, BT;
V=12 — HanpsiKeHue KaXKJ0i aKKyMyJIsITOpHOU Oatapeu, B;
T=8 — Bpems pe3epBUpOBaHUs, Y;
K1=0,7— ko3¢ dunment riyOuHbl pa3psia akKyMyJsTopa;
K2=0,85—KII/] uuBepropa.

Taxum oOpazom, 115 Harpy3ku ¢ MomHocTbhio 500 BT s obecrieuenust paboThbl
B TE€UEHHE 8 4YacoB HeoOXoauma EMKOCTh aKKyMylaTopoB paBHas 560 Au. Takoii
pacuetr eMkocTu akkymyJssitopa npuMeHuM it AKb ¢ nanpsbkenuem 12 B. Kpome
TOT0, HY’KHO Y4Y€CTb, 4TO (pOpMysa IPUroIHA JUIsl JJIUTEIBHOIO BPEMEHU pabOThl OT
AKKyMYJISITOpa, a UMEHHO mopsiaka 8-10 gacoB. DTo 00yCIOBICHO TEM, YTO 3aBHCH-
MOCTbh EMKOCTH aKKyMYJISITOpa OT BPEMEHU 3apsi/ia HE UMEET JIMHENHBIA XapakTep Ha
BCEM IIPOTSHKECHUU.

Ecnu BpeMs paboThl MEHbIIE, TO HEOOXOAUMO BBOJUTH ITONPABKU. ITO CBA3AHO
C TeM, YTO MPHU MaJCHHKOM BPEMEHHU TOK pa3psna OONbLION U aKKyMYJSTOp OTAAET
Harpy3ke TOJIbKO HEKOTOPYIO 4acTh CBoeil €MKocTH. Tak, eciii HEoOXOAMMO BpeMs
pabotel B 30 MUHYT, TO pe3yJibTaT HAJIO MOJECIUTHh HA JBa, JAJI 2 4aCOB YMEHBIIUTD
Ha 40%, mis 4 yacoB — 30%, mist 6 yacoB — 40%. UToOb! onpeAeauTs TOYHO 3HAYCHUE
HE00X0IMMO MCMONb30BaTh TouHoe 3HaueHue KIIJ mHBepTOopa, KOTOpHI ycTaHOBIIEH
Ha UBII u conoctaBuTh AaHHBIE C KPUBOI'O pa3psiia ONPEAEIEHHOTO TUIIA aKKyMYJIsi-
TOPOB.

[Tocne Toro, kak HaiijileHa cyMMapHasi EMKOCTb, HEOOXOJMO BBITIOJIHUTH pacyer
KOJINYECTBA aKKyMYJIATOPHBIX OaTtapeil. UTOOBI €ro BBIOJHUTH HY’KHO CYMMapHYIO
€MKOCTb pa3JeluTh Ha EMKOCTh OJHOTO aKKyMyJsTopa. B HameM ciydae cymMMapHas
éMKkocTh coctaBmia 560 Au. Ilpennonoxkum, 4To €MKOCTh OJHOTO aKKyMyJsiTOpa
paBHa 50 Au. B Takom ciryuae Ham moHagoouTcs 12 Takux akKyMyJISITOPHBIX OaTapeil.

[lomydyenHoe 3HavyeHHE SIBIACTCA TNPUOMMKEHHBIM W MOXET MEHATHCA
B IpolIecce Cpoka CiIykObl MCTOYHMKA OecnepeboitHoro nutaHus. Pacuer BpemeHu
WBII sBnsiercss npuOamkEHHbIM, Tak Kak Bpemst 3aBucuT oT u3Hoca AKb u ycnosuii
JKCIUTyaTalli, B OCHOBHOM OT Te€MIIepaTypbl Bo3ayxa. Tak, HalpuMmep, pocT Temie-
paTypsl Ha oguH rpaayc nocie otMeTku 40° C cHMKAeT EMKOCTh aKKyMyJIATOpa Ha
5%, 4TO ABJISIETCSI OYE€Hb CYIIECTBEHHBIM. /{151 MaKCMMaIbHOTO CpOKa CIY>KOBI peKo-
MEH1I0BaHO noHWkaTh Harpy3ky Ha MBIl Ha kaxasie 10 rpagycoB mocie 25° C Ha
20%. Nnm e MOKHO OpraHM30BaTh XOPOILIYIO0 CUCTEMY OXJIAXACHUS U HE IOMYyCKaTh
BOOOIIIE KAKOTO-THO0 pOCTa TEMIIEPaTypBhl.

Jnis onpenenenus Bpemenu pabotel UBIT M0okHO BOCTIONB30BaThCS CIICIIMAIb-
HBIMHU TaOJIMLIaMH, B KOTOPBIX IPUBEIEHO BpPEeMsl aBTOHOMHOM pabOThI [Tl Pa3IMuHbIX
BunoB UWBII. Jlanubie Tabmuubl (Pucynok 17) BkmtouaroT B cebst Bpemsi pabOThI
B 3aBUCHMOCTH OT EMKOCTH aKKyMYJSTOPHBIX Oarapeil u CyMMapHOW MOIIHOCTHU
Harpy3ku. Takum oOpa3oM, Bbl MOXKETE CONOCTABUTH CBOM JAHHBIE C TAOJUYHBIMU
Y y3HaTh IPUMEPHOE BpPEMSI.

[Ipu BbiOOpe UBII HyXHO OTAaBaTh MpeAnoYTEeHUE ¢ OoJibleH EMKOCTHIO
AKKyMYJISITOPOB IPU COOTBETCTBUHM C 3aJaHHOM MOLIHOCTHIO. Takoil BEIOOP MO3BOJIUT
o0ecrneynTh MaKCUMaJIbHYI0 aBTOHOMHOCT.
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Bpenma pabotol MEMN ¢ akrymynatopom 128 8 3aBHCHMOCTH OT eMKOCTH Datapen W noaxAHEHHOR MOLLHOETH

EmxocTs akxymynaTopa, MownocTs nogenioyasedornn obopynosanus, Barr
Amnep UYac 200 500 700
120 ' 654 ' 26w ' 16y
200 ' 108y ' 43y Iy
250 ' 1354 I 544 | 394
Bpema paborul MBI ¢ akkymynatopom 24B B 388MCHMOCTH OT eMHOCTH DaTapen W NOAKNIOHEHHOR MOLWMHOCTH
Emrocre axuymynatopa, MownocTs nogemovassone obopynoaanns, Barr '
Amnep UHac 200 T 500 700 C 1000 1400
120 13y 52y kW 264 184
200 | &8y | 86y [ 62« | &3« | 31w
250 ' 27 4 | w8y | 78B4 | 544 | 384

Bpema pabotel MBM ¢ akkymynatopom 488 B 3aBMCHMOCTH OT BMKOCTH BATAPEW W NOAKNIOMEHHOR MOLMDCTI

EMiocTs BRKYMYNRTOPA, MowHocTs nogumdoomors obopynosanus, Barr
Awmnep Yac 200 500 00 1000 1400 2100
120 | 26w 1044 74y 52w 3164 25y
200 | 432y 1724 | 1249 | BBu | 62w | 41w
250 | 54w | 2bu | 156 | 108« | 7Bu | 51w
Bpema paboTe MBI ¢ akkymynaTopom 488 B 33BUCHMOCTM OT eMKOCTH BaTapeu W NOTReBAAEMON MOLIHOCTH
Emuocrs axxymymmiopa, MowmocTs nogumosesoro obopygosanns, Bary
Amnep Yac 200 ToO | 1000 | 2100 2900 3500 4200 5000 G000
120 64 | 74y | 524 | 254 | 184 | 154 | 124 | 14 | 08«4 |
200 4324 | 1244 | B6u |41u| 3Ju | 254 | 24 | 17u | 144
250 B4u | 1564 | 108y | 514 | 37u | 34 | 264 | 224 | 18w

Bpewmn astowommoh paiots HEBM cepwii Back Yerso, Back Office, Back Power Pro, Back Comfo Pro, Smart Power Pro*

Harpyama Back Verso / Back Office Back Power Pro / Back Comfo Pro Smart Power Pro
Ban 400BA ¢ GO0BA | BOOBA 10008A 40084 S00BA GO0BA | TOOBA | B00BA 1000BA 1400BA | ZOODOBA
200BT / 3008v | / 4808y | / 600Br | / 240Bv | / 300Bv | / 3608y | / 4008y | / 480Br | / 600By | /840Br | [ 12008~
50 28 Ei] 30 30 |
L 14 25 5 20
100 9 | 18 20 30 4 17 Il F7] 2% 45 51 51
120 & 13 16 0 1" 13 15 17 20 Eli] 41 41
150 4 ] 1m0 27 8 9 10 F 15 24 24 28
200 z 4 f 18 4 5 ] ] 1" 15 20 20
150 3 5 14 1 2 3 5§ 7 14 18 18
300 1 4 10 1 3 5 10 15 L
350 1 B 1 3 ] 13 13
400 z T 1 5 1 10
450 1 5 4 8 8
500 4 3 ] L]
] 1 1 3 4
T00 1 3
BOO 1

Pucynok 17. Ilpumep maoauy ona onpedenenus asmonomuou pabomot UBII.

6.5. DekTpuYecKkne reHepaTopsbl.

DNEeKTPUYECKU TeHEepaTop MPEICTABISAET COO0M POTOP, KOTOPHIN MPUBOIUTCS
B JIBIDKEHUE JBUTATEJIEM BHYTPEHHETrO cropanusi. Ha ceromHsmmHui JeHb PBIHOK
HACHIIIIEH CaMbIMU PAa3HOOOPA3HBIMU MOJEISIMHU, OT HEOOJBIIUX YCTPOWCTB MOIIIHO-
cThi0 B 4 KBT 10 COMMAHBIX arperaTos.
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MOoNIHOCTh — AaJIeKO HE €IMHCTBEHHAsI XapaKTePUCTUKA AIEKTPUUECKUX TeHe-
paTopoB.

MHorue xapakTepucTUKH IJIEKTPUUECKUX TEHEPATOPOB, a TAKXKE MX JIOCTOMH-
CTBa U HEJIOCTATKH, 3aBUCAT OT TOr0, HA KakoMm ToruiMBe OH pabotaer. [lo qaHHOMY
IPU3HAKY AJIEKTPUUECKUE TeHEPATOPhI JENATCS Ha OCH3UHOBBIE, TU3EIbHBIC U Ta30BhIC.

6.5.1. benszunoegwie zenepamopuol.

bensunoBbsie renepatopbl (Pucynok 18), paOoTtatoniue Ha OEH3MHE, CTOST
JIENIeBIe AU3EIbHBIX T€HEPATOPOB U MPOU3BOAAT MEHBIIIE IIyMa, HO OHU MEHEE HKO-
HOMHWYHBI U OTJIUYAIOTCS MEHBIIUM pecypcoM. BriOuparoT GEH3WHOBBIN IeHEpaTop,
TJIaBHBIM 00pa3oM, B TeX CIydasiX, KOT/la MPEJI0JIaraeTcs €ro KpaTKOBPEMEHHOE
3MU30UYECKOE UCIOIb30BAHME.

Pucynok 18. benzunosvie zenepamopel.

ben3nHoBBIE reHepaToOphI IETATCS Ha IBA OCHOBHBIX THUMA!

A) Jlsyxmaxmmnvle.

JlemeBbl, UMEIOT MPOCTYK) KOHCTPYKLHMIO, HO PAaCXOAYIOT CIMIIKOM MHOTO
TOIUIMBA M PabOTaIOT JIOBOJIBHO IIyMHO. MoTopecypc UMEIOT HeOONbIION (CpemHss
POJIOJKUTENBHOCTD PaboThl 10 KanmpeMoHTa — okojio 500 yacoB) U B OOJIBIIMHCTBE
CBOEM SIBJISIFOTCS] MAJIOMOIIHBIMH.

b) Yemwvipexmaxmmnule.

[TomaBnsitoriasi 4acTh OCH3UHOBBIX TEHEPATOPOB OTHOCHUTCS K ATOMY THILY.
Hawnbonee BeiHOCTUBBIMHE sBIISIOTCS arperatbl OHV-kiacca, i1 KOTOPBIX XapakTep-
HO BEpXHEE pacrnojoxeHne kianaHoB. OHu umeroT pecypc nopsaka 4000 uacos
Y pacCUMTAaHbI HA €XKEJHEBHYIO IKCILTyaTalllI0 B TCUEHUE 8-MU YaCOB.

6.5.2. /luzenvuole cenepamopul.

OTH TeHepaTtopsl 0oJiee TOJITOBEUHbl U JICIIECBBI B AKCIUTyaTallMu, YeM OeH3H-
HOBBIE, HO UX MPUOOPETEHUE 00XOIUTCS TOpaszao aopoxe. [Ipu mokymnke qu3enbHOTro
reHepaTopa, CleayeT YUUThIBaTh, YTO 3TU arperarbl OPUEHTUPOBAHBI HA MPOIOIKU-
TEJILHBIN peXuM pabOTHI.

XapakTepHbIMU HEIOCTATKAMM ISl TU3EIBbHBIX T€HEPATOPOB SIBIISIFOTCS CIIOMKHO-
CTH TIPU XOJIOJHOM ITyCKE B 3UMHEE BPEMS, IOCKOJIBKY AU3ENBHOE TOIUIMBO M3-32 BXO-
JISIIIKX B €r0 COCTaB NMapa(uHOB axke Mpyu HEOOIBIIOM MOPO3€ MTPEBPAIIACTCS B Tellb.

JluzenbHbIE T€HEPATOPhI TAKKE AEJSATCS HA IBE TPYMIIbI:

A) C o30yuHviM oxnasxcoenuem (Pucynox 19).
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JlocTOMHCTBaMH 3TOW PAa3HOBHIHOCTH TEHEPATOPOB SIBIISIOTCS CPABHHUTEIHHO
HH3Kasi CTOUMOCTH (IT0 OTHOIIICHUIO K JIU3EISAM C JKHJIKOCTHBIM OXJIAKJICHHEM) H He-
OOJIBILION BEC.

Pucynok 19. I'enepamoput ¢ 6030yutHbIM 0XAHCOCHUEM.

b) C arcuoxocmuvim oxnasicoenuem (Pucynox 20).

OTH TeHepaTopbl COCOOHBI O0TpaboTaTth 0e3 KamuTaiabHOTro pemoHTa 20 — 40
ThIC. YacoB. [[u3enu ¢ >KMIKOCTHBIM OXJaXJIEHHEM — 3TO TSHKENbIe CTallMOHAPHBIE
arperatbl, B OOJBIIMHCTBE CBOEM OCHAILIEHHBIC LIEJIBIM HAOOPOM BCEBO3MOXKHBIX
JIOTIOJIHUTENBbHBIX oniuil. Pa3nuuaior ABe UX pa3HOBUIHOCTH:
- HU3KOOOOPOTHEIE: YacToTa Bpamienus Bana — 1500 06/muH.;
- BBICOKOOOOpOTHBIE: ¢ yacToTo Bpamenus 3000 06/mMuH.

[lepByto rpymmy MO>KHO MCIOJIB30BaTh B HeMpepbIBHOM (24/7) pexume. [Ipen-
CTaBUTEIN BTOPOM MMEIOT MEHBIINU PECYpC, a TAKXKE SBISAIOTCA 00Jiee IIyMHBIMH
Y TIPO’KOPIUBBIMH.

Pucynok 20. I'enepamoput ¢ 3#cu0KOCHHBIM 0X1AHCOCHUEM.

6.5.3. I'azoevie zenepamopul (Pucynok 21).

Oto Obul Obl HIEATBHBIM BapUAHT ABTOHOMHOI'O TeHepaTopa, eciid Obl
HE TMOBBIIIEHHAs ONACHOCTH 0Kapa, B3phIBa WK OoTpaBieHUs. [10 HEKOTOPBIM OIIEHKaM
ra3oBbl€ T€HEPATOPhl MO CBOEM SKOHOMHYHOCTHU B 15 pa3 MmpeBOCXOAST AHU3EIbHBIE
aHAJIOTH, TPUYEM CTOJIb BHYIIUTEIHHOE MPEUMYIIECTBO OOYCIOBIEHO HE TOJBKO
HU3KOW CTOMMOCTBIO T'a3a, HO U MaJibiM U3HOCOM JIeTajeH.
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Pucynok 21. I'azosvie zenepamophol.

[Ipu BBIOOpE TeHepaTopa HEOOXOAMMO 3a0CTPUTh BHHUMAHHME K €IUHULAM,
B KOTOPBIX YKAa3bIBA€TCS MOIIHOCTH AJIEKTPOCTAHUMU. BoabT-ammepHoe 3HAUYEHHE
(manpumep, 10 kBA) cooTBeTCTBYeT MakCUMaIbHO BO3MOKHOM MOIIIHOCTH, KOTOPYIO
CTaHIUSI CMOXET TMOJJIEP)KUBATh BCEr0 HECKOJbKO MHHYT (WMJIM Ja)Xe CEKyH[).
[IpenenbHass HOMUHAIbHAS MOIIHOCThH YKa3bIBaeTcs B BarTax (Hampumep, 15 kBT),
KakK MpaBuiio, oHa cocrasisieT 80% OT 3HaYEHHUs B BOJIbT-aMIIEpPaXx.

6.5.4. Tun zenepamopa.

Bce anexTporenepaTopsbl AEIATCS HA ABE TPYIIIBL:

A) Acunxponnoie.

HMmeroT npocTyio KOHCTPYKIIMIO, U LIeHAa Ha HUX He 0co00 Bbicokas. Ho onu
OTJIMYAIOTCA HU3KUM Kaue€CTBOM I€HEPUPYEMOM 3IEKTPOIHEPTHH U HECITIOCOOHOCTBIO
o0ecrieuynBaTh MyCKOBbIE TOKM, HEOOXOAMMBIE Ul 3aIllyCKa MOTpeOUTENeil C 3JIeK-
TPOJBUTATEISIMHU.

b) Cunxponnvie.

Bbonee kauecTBeHHas1, HO U OoJiee 1oporasi pa3HOBUIHOCTb reHepaTopoB. Jlerko
MEPEHOCAT NePErpy3Ku, UMEIOLINE MECTO MPH 3aITyCKe IPUOOPOB C AIEKTPOMOTOPAMH.

DneKTpUYecKrue reHepaTopbl MOTYT ObITh YCTaHOBIIEHBI B KoHTeWHepe (Pucy-
HOK 22, 23). KoHTeitHep o0OecreunBaeT 3amuTy OT aTMOC(HEpPHBIX OCaIKOB, MEXaHU-
YECKUX TOBPEXKACHHUM, IIYMOU3OJSAIUI0, a TakKkKe COXpaHsSeT o0opyJa0BaHME
OT JOCTyHa IOCTOPOHHUX JIMI. OJEKTPOTeHEepaTop B KOHTEHHEpPE MOXKET ObITh
CMOHTHPOBAH Ha OTKPBITOH IUIOIMIAIKe (0€3 TOMOTHUTENBHOM T0pabOTKH).

[Tpu ncnonHeHUU KOHTEWHEpa JUIsl 3JIEKTPUUECKOT0 TeHepaTopa He0OX0IMMO
BBIITOJIHEHUE PSJa YCIOBUM.

1. Kopnyc u3 HEroprodero TeIuIoM30JALMOHHOTO HEPIKABEIOLIEro MaTepuaa,
CTOMKOTO K aTMOC(EpHBIM BO3JICHCTBUSAM WM U3 COH/IBUY MAHEIEH C ITyMOU3OJISIIHEH.

2. KonBepropHas cuctemMa BHYTPEHHEro o0O0OrpeBa ¢ NPUHYAUTEIHHOU
IPUTOYHO-BBITSX)KHON BEHTUIISIIUEN C 3aUTHBIMU JIEKOPATUBHBIMU PEILIETKAMMU;

3. Hanuuue cuctembl MOXKAPOTYIIEHUS.



Pucynok 23. Ilpumepol pazmeujenus 31eKmpuieckKux 2eHepamopos 6 KOHmelHepax.
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6.5.5. Tunoevie mpebosanus Kk NOMeEULeHUIO 01 YCMAHOBKU IIEKMPUUECKO-
20 2enepamopa.

[Tomenienue Juisi yCTAaHOBKU JJIEKTPUYECKOIO TeHeparopa (TeHepaTopHas) U
XpaHEHUs TOIUIMBA B COOTBETCTBUM C TpeOoBaHueM @DeaepaibHOTO 3aKOHA OT
22.07.2008 Ne 123-@3 (pen. ot 03.07.2016) "TexHuueckuid perjiaMeHT 0 TPeOOBaHUSX
MOKapHOHM Oe30MacHOCTU" CIeAYyeT BBLACIUTH OTPaXKJAIOIIMMH KOHCTPYKLUUSIMH C
npenenoM oruecroiikoctu He MeHee REI 180, 3anonnenue npoemoB He meHee El 90.

B nBepHbIX mpoeMax HEOOXOIUMO MPEAYCMOTPETh MOPOTH BBICOTON HE MEHee
15 cm. TlokpeiTHE TOJIa B MMOMEMICHUSIX AU3EIbIC€HEPATOPHON M XpaHEHUs TOIIMBA
JIOJI’KHO OBITh MPETyCMOTPEHO YCTOMYHMBBIM K BO3JICHCTBUIO HEPTEIPOTYKTOB.

[Tomemenne st ycraHoBKH reHeparopa (PucyHnok 24) nomkHO OBITH OTaIlIv-
BAa€MbIM, TEMIIEpaTypa BHYTPH HE JI0JKHA omycKaTbest Huxe +5°C.

OpHa U3 cTeH NOMEeNIeHUs TOJKHA BBIXOUTh HA YIIUILY.

Pa3Mepbl momenieHus sl YCTAHOBKM T'€HEpaTopa JIOKHBI 00ECIEeUUTh BO3-
MOXHOCTb 3alpaBKH TOIJIMBOM, CMEHBI Maciia, 00CIy>KUBaHUSI U peMOHTa. J[BepHOM
IPOEM JIOJKEH UMETh JOCTATOUHbBIEC pa3Mephl JJIsl MOHTaXKa U JIEMOHTa)ka MpH Karu-
TaJTbHOM PEMOHTE. 30Ha OOCIYKMBaHHS T'€HEPATOPHON YCTAaHOBKU COCTaBJISIET HE
MeHee | MeTpa oT reHeparopa

[Tomenienne reHepaTOpHON clieayeT o0OpyaoBaTh CHUCTEMOM TrazoaHaau3a.
Curnan o goctmxenuu 10% ot HKIIP momken nmoctynars B MOMEILIEHHE C KPYTJIO-
CYTOYHBIM MPEOBbIBAHUEM JICKYPHOTO MEPCOHAIA.

[Tomenienne TeHEpaTOPHOU cienyeT 00OpynOBaTh aBTOMATHYECKUMHU YCTa-
HOBKaMHU TMOKAPHOW CUTHAIU3ALMNH, MOXKAPOTYIICHUS W MEPBUYHBIMU CPEACTBAMHU
MOXapOTYLIEHHUS.

B momemennn MOmKHBI OBITH OOECTIEUEHBI MEpHI DJIEKTPOOE30MacHOCTH
Y MEpHbI M0 COOIIOJICHUIO CAHUTAPHBIX HOPM.

[Ipu ycTtaHoBKe razoreHepaTopa B MOMEIICHUU JOJKHA ObITh MPETyCMOTpPEHa
cucrtemMa 0€30MaCHOCTU Ha Ciyyall yT€UKH MPUPOJHOrOo raza (IaT4vK yTEYKH rasza
Y TA30BBIN KIIamaH).

Jnst yKIagKku CWJIOBBIX M KOMMYTAITMOHHBIX KaOeseil B MOy JOJKHBI OBITh
MpeyCMOTPEHBI KaOenbHbIe KaHalbl. |1 BBOa Kabeleil B MOMEIIEHUE JIEKTPOIIH-
TOBOM JTOJKHBI OBITh BBIIIOJIHEHBI OTBEPCTUS B COOTBETCTBUM C JMAMETPOM Kaleeit
u TpedoBanusaMu [1Y3 no npoksaake CUIOBBIX KaOEIbHBIX JIMHUM.

Cnegyer mnpeayCMOTpPETh IIOMOJIHEHHE 3anacoB TOIUIMBA, 3aMEHY Macia
Y OXJIQXKJAIOLIEH KUJIKOCTH.

[Ipn cymiecTBOBaHMM OMNACHOCTHM MPOHUKHOBEHHS BOJABI B TOMEIICHUE
IKCIUTyaTallMk TeHepaTtopa MoAylika (yHIaMeHTa JOJKHA OBITh MPHUNOIHATA Ha
ypoBHeM 1osia Ha 400 mm.

Jnuna v mupuHa QyHaaMeHTa 10KHBI COOTBETCTBOBATh ra0apUTHBIM pa3Me-
pam TeHepartopa, a riryOmHa momkHa ObiTh He MeHee 150-200 mm. [loBepxHOCTH
3eMJIM WJIM T10J1a TIOJT HUM JIOJIKHA OBITh MPABWJIBHO MOJATOTOBJICHA U UMETh CTPYKTYPY,
CIOCOOHYIO BbLAEpkKaTh BeC (DyHJaMEHTa C arperaToM.

Kpemnienne reneparopa mpou3BOJUTCS C MOMOIIBIO aHKEPHBIX OOJTOB depe3
YCTaHOBOYHBIE OTBEPCTHUSI OCHOBAHMS T€HEPATOpA.
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[Ipu ycraHoBKe TeHepaTopa B KOHTEWHEpE CHEUHMAIbHBIX TpeOOBaHUM aJis
YCTaHOBKHM KOHTEMHEpa ¢ reHepaTtopoM HeT. [lnomaaka noa KOHTEHHEp ¢ reHepaTopoM
JOJIKHA 00ecreynBaTh FOPU30OHTAIBHOE MOJ0KeHre. [IoBepXHOCTh 3eMin WM 1oja
10JI HUM JOJDKHA OBITh MPAaBWIBHO MOATOTOBJIEHA U UMETh CTPYKTYpY, CIIOCOOHYIO
BblIepXKaTh Bec (yHAameHTa c arperaroM. llonymka ¢yHaameHTa NOMKHA OBITH
MIPUIIOIHATA HaJl ypOoBHEM 3eMiun Ha 400 MM.

JlBurarenp reHeparopa MNpOU3BOAUT HEKOTOPOE KOJIMYECTBO TEIUIA, KOTOPOE
JOJKHO OBITh BBIBEACHO 3a Mpeesibl MoMelleHus (KOHTeWHepa), 4TO HEOO0XO0IuMO
JUIsl 0OecTrieYeHH s PAaBUIIbHON pabOThl YCTAaHOBKH.

[Tomemienue JOMKHO OBITH OOOpPYAOBAHO NPUHYAUTEIBLHOW MPUTOUYHO-
BBITS>KHON BEHTHJISLIHEH.

MomnocTs reneparopa | D nputouHol BeHTWISILMKA | D npuHYy IUTETbHON BBI-
TSUKHOW BEHTUJISILIAM

7-16 kBt 300-350 mm 350 MmMm

Jlnst opranu3aiy NpaBUILHOTO OXJIAKJICHUS ABUTATENs U BEHTUISIUU ITOMe-
HMICHUS] BaXKHO OOECHEeYUTh TePMETHYHYIO IOJady CBEKEro BO3AyXa C YJIMUIBI Ha
KpbUIBYATKy BEHTWJISATOpA JBUraTellsi 4Yepe3 BO3AYyXOBOJ W YHAJICHHS HArpeTroro
BO3/lyXa 4Yepe3 AJIEKTPOBEHTHIIATOP. [ BBITSIKHOM BEHTWIALIUU, B CTEHE, BBIXOAAILIEH
Ha YJIMIY, JeJlIaeTcsl OTBepcTUe U cTaBUTCS BeHTWIATOp (Pucynok 24). Bentunsarop
JOJKEH BKJIIOYATHCSl BO BpeMsi pabOThI CTaHIIUU, TUOO UMETh CUCTEMY aBTOMAaTHUYe-
CKOro 3allycka C TepMOcTaTUpoBaHHEM. EciM B NMOMEIIEHHWH €CTh E€CTECTBEHHAas
BBITSDKKA, OKHA W T.I. U TeMIepaTypa He MOAHUMAETCsS BbIle 35 TpaaycoB IpHU
MPOJIOJDKUATEIFHON paboTe CTAaHIMHM, TO YCTAaHOBKA BEHTWIISATOpA HE oOs3aTebHA
(maHHBIM 3aMep OCYIIECTBIISIETCS MPU TEMIEPATYpPe OKPYKAIOUIEro BO3yXa B IOMe-
menuu 20 C).

Hcxonsa U3 3TOro, BO3HUKAET HEOOXOAUMOCTh B OOOPYJOBAaHUHU IMOMELICHUS
BXOJIHBIM M BBIXOJHBIM BEHTWISILIMOHHBIMU OKHAMH, MPUCTIOCOOJIEHHBIMU K YCIIOBHSIM
AKCIUTyaTalli TeHepaTopa U CUCTEMbI OXJIAXKICHUSI.

Bo3nyx B momenieHuu, rje yCTAaHOBJIEH TI'€HEpAaToOp, AOJKEH IMepeMeniaThes
B HaIllpaBJICHUU OT F'€HEpaTopa NEPEMEHHOr0 TOKA K JIBUTATEII0 U PaiHaTOpy.

[Ipyn HemocTaTOYHON BEHTWISALMMU TEMIIEpaTypa B MOMEIICHUHU OyAET pacTw,
YTO MOBJIEYET 3a COO0I MOTEPIO0 MOITHOCTH JIBUTATENS BIUIOTH J0 MOJTHOM OCTaHOBKH
Te€HEPAaTOPHOro arperara.

[Ipoembl uisi TpUTOKA YW yHAJEHHS BO3AyXa JOJDKHBI OBbITh 3al[UIIEHBI
OT IOl U CHEra (KO3BbIPHKH, KAII03H U T.I1.).

[Ipu pa3MeleHnn resepaTopa B 3JaHUM HEOOXOOUMO IPENYCMOTPETh 3BYKO-
U30JISIUIO TOMEIIEHHUS.

OtBOA OTpabOTaHHBIX Ta30B JBUraTedsl JOHKEH OCYIIECTBISITHCS HapyKy
4yepe3 BBIIYCKHYIO CHUCTEMY COIJIACHO pEKOMEHJAlMi pYyKOBOJICTBA 3aBOa-
U3TOTOBUTEJIS 10 YCTAHOBKE T€HEPaTOPA.

[Ipn ycraHoBke Tra300TBOJHON TpyObl HEOOXOAUMO YYECTh psifl YCIOBHUH,
TaKuX KakK pe3yJbTUPYIOIIUE MMOTEPH MOIIIHOCTH, U30JIALIMS, [TO/IBECKA, YPOBEHD LIyMa,
3arpsA3HEHUE U T.]I.
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Pa3Melienre BBIXJIOMHOM MarucTpaiv JAOMKHO OOeCleuruBaTh 3alllUTy OT
MOTIAJJAHKS Ha €T0 TTOBEPXHOCTH Karesb ['CM 1 I00bIX IPYTHX TOPIOYUX TIPEIMETOB.

Brinmyck oTpaboTaHHBIX Ta30B MPOU3BOAUTCS HEMOCPEACTBEHHO OT TIYIIUTENS
MyTeM yJIMHEHUS BBITYCKHOTO TpaKTa JIBUTATEJIsl METAUIMUYECKON TpyOOoH, Auamer-
pPOM TMPEBBIIAIOIINM JUAMETP CaMOU BBIXJIOMHON TpyObl. B BBIXJIONHYIO cuUCTEMY
MEXTy TIYLIIUTENIEM U OTBOJAILYIO ra3bl TpyOoil JOKeH ObITh BMOHTUPOBAH BHOPO-
KoMIieHcarop auHHoM He MeHee 300 mMm. JlomyckaeTcs He GoJiee 2 TOBOPOTOB TPYObI
Ha yros 90 rpagycos.

OTBOJ ra3oB NPOU3BOJUTH B XOPOIIO ITPOBETPUBAEMOE MECTO B COOTBETCTBUH
¢ TpeOOBaHUSMU CAHUTAPHBIX CITYKO.

PexomenmyeTcst ucrosib30BaTh TPyObl 0€3 CBapHBIX IIIBOB.

BrIBO OMKEH OCYIIECTBISATHCS TOJBKO C UCIOJIB30BAaHUEM TPYO C TONIIUHON
cTeHkH He MeHee 1,5 mm. Mcnonb30oBaHme )KECTIHBIX KOPOOOB Mt TO(P HEAOMTYCTUMO.

Pucynok 24. Ycmanoeka zenepamopa 6 nomeuienuu.

B cBsi3m ¢ BBICOKOW TeMIIEpaTypoil CTEHOK TpyOOIpoBoaa Mpu paboTaroiiem
TEHEpATOpEe, €r0 MPECEYECHHE CO CTEHAMH W CTPOUTEIBbHBIMH KOHCTPYKLIHSMH U3
CropaeMoro Marepuajia HeoOXOJUMO BBIMIOJHATH C YCTPONUCTBOM METAJIIUYECKOTO
byTiIsipa, ¢ TPOTUBOIOXKAPHON Pa3EIKON U3 TEIIOM3OJISIIIMOHHOTO HECTOPAaeMOTO
Marepuaia TOJIIUHOW He MeHee 20 MM MeXIy Hapy»XHOW CTEHKOW TpyOOnpoBoja
Y BHYTpPEHHEN CTEHKOW MeTrauimdeckoro Qyrtisipa. B cimydae nmpoxoxxaeHusi Tpyoo-
MpoBOJa BOJU3M CTEH M KOHCTPYKIMH W3 CropaeMblX MaTepHalIOB TaKU€ Y4YaCTKH
TaK)Xe HEOOXOJMMO M30JIMPOBATh HECTOPAEMBIM TEIJIOM3OJISIIMOHHBIM MaTepUaioM
TOJIIIMHON HEe MeHee 20 MM.
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CucreMa 0TBOJIa MPOYKTOB CrOPAHUSI HAXOAUTCS TOJT U30BITOUHBIM JIaBJICHUEM
OT JIBUTATENs, ¥ TI0 dTOM NMPHYMHE JOJDKHA OBITH MOTHOCTHIO TE€PMETUYHA JJISI TOTO
yTOOBI MIPOAYKTHI CTOPAHUS HE MOMAJIau B BO3AyX MOMEILCHHUS.

3a3eMiIeHHME BCEX METAUIMYECKUX KOHCTPYKIIMI OCYIIECTBIISIETCS 4Yepe3
OOIIYIO «3EMITIO».

[Ipu mHCTAIAIIMKU TeHepaTopa TpeOyeTCsl MOJABECTH 3a3eMIICHHE K HUXKeIepe-
YUCJICHHBIM DJICMEHTaM:

— TreHepaTop;

— BBIHOCHAsI TAHEJb yIpaBiIeHUs (CUIIOBOM MOYJIb) (€CIU €CTh);

— TOIUTMBHBIC 0AKU U TOTUIMBHBIE MAarucTpaiy;

— KaOeJbHBbIC KaHAJIbI.

Pucynok 25. Cucmema éeHmunayuu noMeujeHus ¢ mepmocmamuposanuem.

6.5.6. Kabenu u coeounenus.

CunoBsie kabeu, MPOKIAIBIBAIOTCS B KOpoOe nin kabenbHOM KaHase. Pacuer
ceyeHnil kabenst mpousBecTu cornacHo Tadmumsl 1.3.4 [IYD usnanue 7. Ceuenue
CUTHAJIBHOIO Kadensa JoKHO ObITh He MeHee 0,75 MM.

6.5.7. Ilycko-nanaoounvie pabomot.

KOHTpOJIb COOTBETCTBUS BBITIOJHEHHBIX PA0OT MPOCKTY.

KoHTposb caTouHOM TOKyMEHTAIUH.

[TpoBepka MPaBUIBLHOCTH SJEKTPUUCCKUX COCAMHECHHH, TIPO3BOHKA MIPH HEO00-
XOJTMMOCTH.

KoHnTponb 3anpaBku reHeparopa pabOuYMMHU KUIAKOCTIMU (Macio, TOCOJ, TOI-
JIUBO).

[ToaxnroyeHne renepaTopa K CETH.

[IpoBenenne mpoBepok B cooTBeTcTBUU ¢ [1YD, TpeboBanusiMu 3aBojia - U3ro-
TOBUTEJIS.

[IpoBenenre UCTIBITAHUS TEHEPATOPA HA BCEX PEKUMAX CO CHATHEM XapaKTe-
PUCTHUK (PETYIHPOBKA BHIXOAHBIX XapAKTEPUCTHK B CIIy4ae HEOOXOIUMOCTH).

Cnaga paboT 3aKka3unKy ¢ 0()OpMIICHHEM aKTOB BBOJA B OKCILTyaTaIlHIO.

[Tepemaua HHCTPYKIUI TIO SKCIUTyaTaIlluu 000pyI0BaHUS 3aKa3UHKY.

Bunbl u mepuonaHOCTh pabOT MIPH TEXHUYECKOM OOCITYKUBAHUH aIapaTypbl
PE3epPBHOTO AJICKTPOIUTAHMSI IIPUBEICHBI B TIPIIIOKEHUH 1.
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6.6. By10KM KOHTPOJISI 1 ABTOMATHKH (0JIOKH yNIpaBJIeHHA ).

brnoku koHTpons u aBromatuku (65m0ku ympasinenus) (PucyHox 26) mpenna-
3HAYeHbI, JUIsl YIPABICHUS AIEKTPUUYECKUMHU Te€HEPATOpaMu JJIsl pe3epBUPOBAHUS CETU
BBINIOJIHAIOT CIIEAYIOUINe (PyHKIUU.

broku KOHTpoJIst 1 aBTOMATUKKU (OJIOKM yHpaBieHHs) 00eCIIeUnBaOT U3MEPEHNE
U OTOOpakeHUEe C MOMOIIbIO CBETOAMOJHON MHIMKAIMHU (KUIKOKPUCTATINYECKOTO
Ta0JI0) CIEIYIOUIUX MAPAMETPOB CETH U AJIEKTPUUECKOTO TeHepaTopa:

— Hanpspkenue cetu (koHTpob 3 da3).

— Hampsoxenue amekTpudeckoro reaeparopa (KOHTpouib 3 ¢as).

— YacToTy TOKa 3J1eKTPUUECKOro reHepaTopa.

— CyMMapHyto HapabOTKy AJIEKTPUUECKOr0 reHepaTopa.

— HapaboTky 10 04epeTHOTO TEXHHUECKOTO O0CTYKUBAHMUSI.

— KOHTaKTOp 3JIEKTpUYECKOr0 reHEPaTOpa BKIIFOUEH.

— KoHTakTop cet BKIIOYEH.

— HecocTosBmmiicss myCcK 3J€KTPUYECKOro Te€HEepaTopa Mocjae 3aJaHHOTO KO-
JIMYECTBA MOMBITOK MTyCKa.

— Hwuskoe naBnenue macia.

— Ileperpes oxmnaxaaromien »KUIKOCTH.

— YacroTa TOKa 3JEKTPUUYECKOT0 reHeparopa 0OoJIbIIe WM MEHbIIE 3aJaHHBIX
BEJIUYMH.

— Hanpsbkenue 31eKTpUyecKoro reHeparopa OoJbllie UM MEHbIIE 3a/1aHHbIX
BEJIMYUH.

Pucynok 26. broku konmpona u asmomamuxu (610Ku ynpasieHus) 2eHepamopom.

brnokn koHTponss W aBTOMaTWKHU (OJIOKK YINPaBICHHS) UMEIOT aBapPHIHYIO
3aIUTY C OCTAHOBKOW AJIGKTPUYECKOTO TeHEpaTopa M CBETOBOW WHAMKAIIMEH O MPH-
YHHE HEUCIIPABHOCTH:

— peBBIIIEHNE TEMIIEPATYPhI OXJIaXaaromei xuakoctu - 6onee (100 +4/-2) C
B Teuenue Ooiee 0,5 cex.;

— CHIDKEHHE naBiieHusa macia - MmeHee 0,4 kr/cMm 2 B Teuenue 6onee 0,5 cek.;

—HanpspKeHUE CeTH Oouible nomyctumoro - Hampsikenune 6onee 270 B 6onee
3 cek.;

— HaIpsDKEHUE CEeTU MEHbIe Aomyctumoro - Hanpspkenne menee 170 B Gonee
3 cex.;
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—4acToTa TOKa 3JIEKTPUYECKOro reHeparopa Oosblie JOMYyCTUMOW - 4acToTa
6oxee 57 I'; 6onee 2 cek.;

—4acToTa TOKA AJIEKTPUYECKOr0 IeHepaTopa MEHbILE JOIMYCTUMOH - YacToTa
Menee 45 I'n 6onee 10 cek.;

—HaMpsDKEHUE 3JICKTPUUECKOTO TeHepaTopa MEHbIIE JOMYyCTUMOTO - MEHEE
170 B 60xee 10 cek.;

— HaIPSDKEHUE DJIEKTPUUYECKOro TeHepaTopa 0oJIbIle JOMYyCTUMOTO - Oosee 270
B Goitee 2 cex.;

biiok KOHTpoJst M aBTOMATUKH (OJIOK YIpaBJieHUs!) MOXKET coyeTaTh B ceOe He
TOJBKO (PYHKLMM YNpaBICHHUS W KOHTPOJS, HO U (PYHKIUM HPOrpaMMHUPOBAHUSA
pa3iIMyYHbBIX pabo4yux napameTpoB. JlaHHOE yCTpOMCTBO MOXKET obecrneunBarh 0€30-
[acHyo pabOTy reHeparopa, ABUraTelsl U MOAKIIOYEHHOTO 00Opy/I0BaHus, a TaKxKe
B Clly4yae HEOOXOJAMMOCTH, NMPOU3BEAET 3aIIUTy OT KOPOTKOI'O 3aMblKaHHA. Takum
o0pa3oM, MpU BOBHUKHOBEHUU aBAPUMHBIX WM KPUTUYECKUX CUTYallUd, CBS3aHHBIX
C TMOBBILICHUEM TEeMIepaTyphbl ABUTaTeNsl, MOHWKEHHEM MJaBJICHUS WU YpPOBHS
Maclia, IUT yHpaBiIeHUs] aBTOMATHUYECKH OTKIIOYUT AIEKTPOCTAHIIUIO U OMOBECTUT
O CIIy4MBILIEMCS C TIOMOIIBIO 3BYKOBOH curHanu3anuu. Kpome Toro, myibT ymnpasie-
HUS MOXET HUMETh MaMATh Ha aBapUilHble CHUTyallMd, MPOU3OMICIAIINE paHee
C DJIEKTPOArperaToMm.

biox KoHTposs U aBTOMaTUKH (OJIOK YNpaBlE€HHUs) MO3BOJIIET OCYLIECTBISAThH
IPOCMOTP TaKHUX MOKa3aHWW KakK: Yachl HApaOOTKH; HAMpPsDKEHUE; aBICHUE MAacla;
TEMIepaTypa [BUTaTels; YPOBEHb TOIUIMBA; 3apsj] AKKyMyJSITOPOB M T.1. OTa
UH(pOpMaIUs TAK)KE MOXKET ObITh TOCTYIIHA JUCTAHLIMOHHBIM CIIOCOOOM, IIPU peaju-
3auu (yHKIUHU IUCTAHIIMOHHOTO YIIPaBJICHUS.

7. BAHIMTHOE 3A3EMJIEHUE

OCHOBHOI 11€JIbIO BBITIOJIHEHUSI pa0OoT 1o 3amuTHOMY 3a3emieHuto 11O sBmus-
eTcst obecriedeHre 6e30MacHOCTH MPH paboTe ¢ PIEKTPOYCTAHOBKAMHM, IIyTEM yCTpa-
HEHUS OMACHOCTH MOPAXKECHMSI DJIEKTPUYECKUM TOKOM IIPH NPUKOCHOBEHUH K KOPITYCY
000pyI0BaHUsl U JPYTMM HETOKOBEAYLIUM METAUIMYECKUM YacCTsAM, OKAa3aBIIUMCS
NI0J1 HAIIPSPKEHUEM BCJIEJICTBUE 3aMbIKAHUS Ha KOPITYC, @ TAKXKE IO IPYTUM IPUUNHAM.

3aumTHOE 3a3€MIICHHUE TAK)KE MOYKET MIPUMEHSITHCS JUIsl 3aLUTHI OT aTMOC(PEPHOTrO
ANIEKTPUYECTBA. 3a3eMJIAIOIIEE YCTPOUCTBO, JAOJKHO YIOBJIETBOPSATH TPEOOBAHUSIM,
AKCIUTYaTallMOHHOW TOoKyMeHTalu Ha o6opynoBanue 11O u tpeboBanusmu [1YD.

TexHnyeckue cpeicTBa ¢ HAPSHKEHUEM MTMTaHUS IEPEMEHHOTO TOKa Bbile 42 B
U MOCTOSAHHOrO ToKa Bhilie 110 B momnexar 3a3zemiuennto. CONpoOTUBIEHUE 3a3EM-
JISIIOLIET0 YCTPOMCTBA JOJIKHO ObITh HE Oosee 4 OMm.

Texnuueckue cpeacTBa JODKHBI OBITh TMOAKIIOUEHBI K 3a3eMIISIOLIEMY
YCTPOMCTBY € IMOMOILBIO OTIAEIBHOIO OTBETBIICHMs. [locnenoBarenpbHOe BKIIOUEHUE
B 3a3€MJISIOLIEE YCTPOUCTBO HEAOIY CTUMO.

B kaxm0i 31€KTPOYyCTAaHOBKE JIOJDKEH OBITh MPEIyCMOTPEH TIJIaBHBIA 3a3€M-
JAIOIIMM 32KUM WM IIWHA, K KOTOPBIM NPUCOEINHSIOT 3a3€MJIIIIONINE U 3alUTHBIE
IIPOBOJHUKH, IIPOBOJHHUKH TJIABHOW CUCTEMBI YPABHEHUS MOTEHIMAIOB, IPOBOJHUKHU
pabouero 3a3eMJIeHUs.
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B nomemenusx IO HE0OX0aUMO TPEayCMOTPETh YCTAHOBKY JIEKTPUUECKUX
PO3ETOK C 3a3€MJISIFOIIIMM KOHTAKTOM JJIsl MOJKIIOUEHUS TIEPCOHATBHBIX KOMITbIOTEPOB,
HACTOJILHBIX JIAMII, IPYTrOro 000py10BaHUs pab0YUX MECT.

JIns 3a3eMJIeHUs B DJIEKTPOYCTAHOBKAX Pa3HbIX HA3HAUEHUN U HANPSHKCHUH,
TEPPUTOPUATIBHO COJIMIKEHHBIX, KaK MPaBUIIO, MPUMEHSATH OJIHO O0IIee 3a3eMIISIONIEe
YCTPOUCTBO.

Paznuyator ecTecTBEHHBIE U MCKYCCTBEHHBIE 3a3eMIIMTENHN. B kauecTBe ecte-
CTBEHHOT'O 3a3€MJIUTEII HCIOJIB3YIOT 3JIEKTPONPOBOSIINE YaCTU CTPOUTEIbHBIX
Y TIPOU3BOJICTBEHHBIX KOHCTPYKIUA U KOMMYHUKAIUH.

JI71st 3a3eMIISIFOIIMX YCTPOUCTB B TIEPBYIO OUEPE]lb JOJDKHBI OBITh UCOJb30Ba-
HbI €CTECTBEHHBIE 3a3EMIIUTENU:

— BOJIOIIPOBOJIHBIE TPYOBI, MPOIOKEHHBIE B 3EMJIC;

— METAJUIMYECKUE KOHCTPYKLMH 3[JaHUM U COOPYKEHUM, UMEIOIIE HAJIC)KHOE
COCJIMHEHHE C 3eMJICH;

— MeTaJuIm4ecKue 000I0uKH Kabesel (32 UCKII0UEHUEM aTllOMUHUEBBIX );

— o0caanbie TpyObl apTE3MAHCKUX CKBAYKUH.

3ampemaeTcss B KAdeCTBE 3a3eMIIMTEJICH HCIOJB30BaTh TPYOOIPOBOJIBI
C TOPIOYMMU JKUJKOCTSMHU U Ta3aMu, TPyObl TeruioTpacc. Vcrnonb3oBaHue ecTeCTBEHHBIX
3a3eMJINTENIC B KAYECTBE AJIEMEHTOB 3a3€MJISIOIINX YCTPOWCTB HE JIOJKHO IMPUBO-
JUTh K UX TOBPEKIACHUIO ITPU MIPOTEKAHUM IO HUM TOKOB KOPOTKOT'O 3aMbIKAHUS WU
K HapyIIEHUIO pabOThl YCTPOUCTB, C KOTOPHIMU OHU CBSI3aHBI.

HcKkyccTBEHHBIM 3a3€MIIMTENIEM OOBIYHO SIBJISIETCS CTAJbHOM TMPOBOJHUK,
3aJI0)KEHHBIA B TPYHT TOPU3OHTAIBHO, BEPTUKAIHLHO JUOO HAKIOHHO, WIM Tpymma
TaKUX IMPOBOJHUKOB-AJIEKTPOJIOB, COCIUHEHHBIX MEXIy co00i. ['opu3oHTaNbHbIC
3a3eMJIMTEINN IPOKIAAbIBAIOT Ha r1yOuHe He MeHee 0,5 M.

B kauecTBe HCKYCCTBEHHBIX 3a3€MIIMTENECH IPUMEHSIOT:

— cTalibHbIC TPYOBI uaMeTpoM 30-50 MM, TOJIIIMHOM CTEHOK HE MeHee 3,5 MM,
JUJIMHOM 2-3 M;

— TOJIOCOBYIO WJIH YIJIOBYIO CTajib TOJIIMHON HE MEHEE 4 MM;

— TPYTKOBYIO CTAJIb THAMETPOM He meHee 10 mm.

B kauecTBe MCKYCCTBEHHBIX 3a3€MJIUTEINICH HEJIb3s MPUMEHSATh AJIFOMUHUEBBIE
o0oouku kabemnei, a TakkKe TOJble aTIOMUHUEBBIC MPOBOJHUKH, TaK KaK B TMOYBE
OHU OKHUCIISIFOTCS, & OKUCh AJIFOMUHMUS SIBJISIETCSI U30JIATOPOM.

VY CTpOoHCTBO 3alIMTHOTO 3a3€MJIEHUS] MOXKET OBITh OCYIIECTBICHO KaK KOHTYPHBIM
PACIIOJI0KEHUEM 3a3€MIIFOLIIUX TPOBOIHUKOB, TaK U BBIHOCHBIM.

[Ipy BBIHOCHOM 3a3€MJICHUM 3a3€MIIMTENIN Pa3MEIIAIOTCsl B CTOPOHE OT 3a3€M-
JsieMOro 00OpyJIOBaHMS, U B ATOM Ciyyae Kopilyca 0O0OpYyJOBaHUS HAXOJSATCS BHE
30HBl PAacTEKaHUsi TOKOB B 3emje. lIpu KOHTypHOM 3a3eMJIEHUHU, NPUMEHSIEMOM
OOBIYHO B OTKPBITHIX PACTIPEACIUTEIBHBIX YCTPOMCTBAX, 3a3€MJIUTEIH PACTIONATaI0TCs
BOKPYT 3a3eMJISIEMOr0 000py0BaHUS, BOIU3H OT HETO.

[Ipu ycranoBke OeH30reHeparopa, ra3o-, JU3elb reHeparopa (jajaee reHepaTop)
ero HeoOxoauMo 3azemiuTh. (Pucynok 27). Ha 3a3emnutensx IOJKHBI ObITH 000py-
JIOBaHbI 32KUMbI WJIK APYTUE€ YCTPOUCTBA, 00OECIEUUBAIOIINE HA/IE)KHOE KOHTAKTHOE
COeIMHEHUE MPOBOJHUKA 3a3eMJICHUS C 3a3emiiuTesnieM. [IpoTUBOMONIOKHBIA KOHEI
IIPOBOJIHUKA COEUHAETCS C KIIEMMOW 3a3€MJIEHUSI TEHEpPATOpA.



Pucynok 27. 3azemnenue zenepamopa

[Tnomans MOMEPEeYHOTO CEYCHHS 3a3eMIISIFOIINX MPOBOJIHUKOB JOKHA OBITH
He MeHee 6 MM® Ul MEIH WM He MeHee 50 MM® IS CTaTH. 3a3eMIIHTENb IOKEH
pacronaratbCsi B HEMOCPEICTBEHHON OJM30CTU OT reHeparopa. Ecimu renepaTop
HAXOJWTCS B 3/IaHUU, UMEIOIIEM KOHTYP 3a3€MJICHHS, JOIMYCKAETCS €ro 3a3€MJICHUE
4yepes 3TOT KOHTYP.

B nomemenusx 3azemisiiOlIMe TMPOBOJHUKHM CIEAYET paclojiaratb TaKUM
00pa3om, 4TOObI OHU OBLIU JTOCTYIHBI JJIsi OCMOTpa U HAACKHO 3aIlMIICHBI OT MeXa-
HUYECKUX MOBPEXKICHUIA.

7.1 IIpoTOKOJI NPOBEPKHU CONMPOTHUBJICHUSA 3a3eMJICHUS.

KoHTposb paboTocrocoOHOCTH 3alIMTHOTO 3a3€MJICHUS SIBJISICTCS 3HAYMMBIM
anemenToM ¢yHkimonupoanus [111O. PaGoTsl 1o 3aMepy CONMPOTHBIICHHS 3allUT-
HOTO 3a3eMJICHHSI, KaK MPaBUJIO, MPOBOJAATCS B MEPUOIbI, KOTAa TPYHT JTUOO MaKCH-
MaJbHO BBICHIXA€T, JMOO MPOMEP3aeT, YTO OOECIEeUMBAET MOJy4ueHHUEe Haubolee
JIOCTOBEPHBIX JJAHHBIX.

N3mepenune cOnpOTUBICHUS 3aIIUTHOTO 3a3€MJICHUS MPOBOAUTCA JJIEKTPOJIA-
O6oparopueii, umeromen nuneH3uio Poctexnamgzopa. Ilo pesymbratam u3mepeHuit
BBIJJAETCA TPOTOKOJ MpoBepku. [IpOTOKOI MPOBEPKH COMPOTUBJICHUS 3AIIUTHOTO
3a3€MJICHHUS SIBJISIETCSI OCHOBHBIM JIOKYMEHTOM, MOATBEPKAAIOLIUM €T0 COOTBETCTBUE
HOPMAaTUBHBIM JOKyMeHTaM. IIpotokon cocraBimsgercs Ha ocHoBanuun ['OCT P
50571.16-2007 «29nekTpoyCcTaHOBKM HU3KOBOJIbTHBIE. HacTh 6. UcnbiTanus» [Ipuno-
»enue H.

HcnpaBnenuss U AONOJHEHHUS B TEKCTE IMPOTOKOJA HMCHBITAHUM IIOCIE €ro
OKOHYATEeIbHOTO oopMiIeHUs He JormycKkatoTcs. [Ipu HeoOXoauMocTH ux 0GOpPMIISIOT
TOJIKO B BHUJE OTACIBHOTO JOKyMeHTa "J[omoJiHEHHME K MHPOTOKOJY HUCIbITaHUN"
(HOMEp, JaTa) B COOTBETCTBUU C MPUBEJACHHBIMU BBINIEC TPEOOBAHUSIMU K MPOTOKOY.
Ha xoHKpeTHBIE BUIBI UCHBITAHUN MOTYT O(DOPMIISITHCS OTACIBbHBIE MPOTOKOIIBI,
BXOJIAIIME B COCTaB OOIIEro MPOTOKOJIA UCTIBITAHUNA JIEKTPOYCTAHOBKH.

B npotokoJie ucnbpITaHuil HE TOMyCKAETCs MOMEIATh PEKOMEHJAIIUA U COBETHI
[0 YCTPAHEHUIO HEJOCTATKOB WJIM COBEPIICHCTBOBAHUIO MCIBITAHUMN 3JIEKTPOYCTa-
HOBOK.
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8. OFOBIIIEHHBINA AHAJIN3 XAPAKTEPUCTHK
PA3JIMYHBIX TUIIOB, BUJJOB CUCTEM BECIIEPEEOMHOI'O
JJIEKTPOIIMTAHUSA U PEKOMEHJIALIMHU UX ITPUMEHEHMUS.

8.1. AHa/IM3 XapaKTepUCTHK PAa3JIM4YHbIX BHIA0B CHUCTeM Oecriepe0OiHOrO
3JIEKTPONMTAHUSA U PEKOMEHIANUM UX MPUMEHEHUsI.

CKHUIl TeHepa-
Top,
—HUHBEPTOD;

—AKB.

Kareropus Bun Gecriepe- | Bpewms pesep- [Tepeuenn PacueTnas Tun npu-
AIEKTPO- OOHHOTO AJICK- BUPOBAHUS MpUMEHsIe- MOIITHOCTb MEHSEMOT0
cHaOXeHus TPONUTAHUS AIIEKTPONHTA- | MOTO 000pY- | BIEKTPOIUTAHUS | TeHepaTopa
HUS JIOBaHUS
I-1 xarero- | OgnoctyneH- | 15-30 muHyT becnepeboii- | YcranaBnuBaer- |He npey-
pust  BJIEK- | YaThId C1I0Co0. HBII HCTO4Y- | CI HA KaXIbli CMATPUBACTCS
TpPOCHa0- [Ipumensiercs HUK 3JI€K- | KOMIIBIOTED,
JKEHUS Kora Heo0Xxo- TPONUTAHUS | CEPBED.
Mo oDecrie- ¢ AKb Jlo 3 kBA
YUTH HECKOJIb- WNuBeprop c | YcranaBiauBaer-
KO KOMIILIOTE- AKb Csl  LIEHTPaIn30-
POB U cepBep. BaHHO Ha BCE
ITHO.
Ot 1 1o 50 kBA
HByxctynen- | Or 15MunyT  |-crabummsarop | ¥Ycranasnusaer- (1. bensuno-
9aThIi €110co0. | 10 8 yacoB HalpsDKEHUs; | C LEHTPAIM30- |  BEIE;
[Ipumensiercs —OJIOK KOHTpO- | BAHHO Ha Bce 2. Huzens-
Korja Tpedy- a1 u astoma- | I111O. HEIE;
eTcs MPOa0JI- tukn (610K | OT 1-10 100 kBA 3. T'asoBbie.
KUTECIIHLHOE ynpaBﬂeHHg);
BpEM3 pE3€p- —3JIEKTpHYe-
BUPOBaHHA CKUI TIeHepa-
3JEKTPOIHUTA- TOP;
HUS 1 00JIb- - MHBEpTOP;
masi Harpy3Ka. _AKE.
2-1 xarero- | JIByxcrynen- | Ilepuon  Bpe- (-crabGuimsarop | Y CTaHaBIMBAeT- [I.  JIM3eNbHBI
pus  DJEK- | YaThld CIOCOO. | MEHU HE MEHEE | HanpsDKEHUs; | C LEHTPAIM30- | C KUIKOCT-
TpOCHa0- 24 gacoB —OJIOK KOHTpO- | BAHHO Ha BCE |HBIM OXJIaXk-
JKEeHUS g u asroma- | 1HITITO. JICHUEM;
TUKA (6J‘[OK Or 1-no 100 p. T'a3zoBBIE C
ynpaBﬂeHH;{); KBA KUIKOCTHBIM
—SJeKTpHYe- OXJIAXK/ICHUEM
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8.2. CpaBHUTeJbHBIH AHAJW3 THUIOB FeHEPATOPOB M PEKOMEHIAIUU KX

IMPUMEHCHU.
Tunre- | B xakux | Bpe- Hapa- | Mom- [Ypo- DKOHOMHUYECKHUE MOKa3aTe-
HepaTropa| ciay4asx | Ms 0OTKa | HOCTb BEHb hi01
pPEKOMEH/y-| Hempe | Ha OT- my- | Croumocts | Ctou- Cron-
€TCsl UC- | PBIB- Ka3 Ma  |BBIpabOTaH-| MOCTh MOCTB 00-
MOJIB30BaTh | HOM HOM BJIEK- | FeHepa- | CIIy)KHBa-
pabo- TPORHEPTUH | TOpa HUS TeHe-
TBI partopa
bensuno- Korma npen-| He He 60- [[lo 15 70x | O6oiinercs | Hanbo- Huskas
BRI C rmoyiaraercs | Oosee jee kBT b JIOPOKE, Jiee HU3-
BO3AYII- Ero KpaTko- | 7- 8 4000 qeM - Kasd
HBIM OX- [BPEMEHHOE | 4acOB. | YacoB 3€IbHBIM
1Ak IeHU - PITH30 1Y e- HJIM Ta30-
eM CKOE HC- BBIM.
[MOJIb30BAHUE
Jluzens- [Korma npen-| He He 60- [[1o 30 70n | DkoHo- Brime Berimie uem
HBIN C rmoJjiaraeTcsa | 6osee jee KBT b MHYHEE yeM OeH- | OEH3UHO-
BO3IYII- €ro KpaTtko- | 7- 8 5000 4yeM OCeH3H- | 3MHOBO- | BOTO T'e-
HBIM OX- [BPEMEHHOE | YacOB. | YacOB HOBBIC T€- | 'O T€He- | HEPATOPOB
AKX ICHU- PITU30IHYe- HEpaToOpHl. | paTOPOB
eM CKO€E HC-
[MOJIb30BAHUE
Jluzenb- [Korma HeoO-| 24 20 Ot 8 mo 851
HBIHN C XOJIMMO gacau | 00040 | 1000 b
PKHUIIKO- |[JINTEIbHOE | Oosee 000 kBTt
CTHBIM  [HETIPEPHIB- JacoB
0XJIaK]Ie- [HOE HCIIO/b-
HIEM BOBaHMUE.
lMazoBeiii [Korma mpen-| He He 60- [[1o 30 65 OKOHO- Brimre Brimie uem
C BO3- rmoJjilaraeTcsa | 6osee jee kBT b MH4YHee, 10 | yeM OeH- | OEH3UHO-
MYIIHBIM ero KpaTko- | 10-12 10000 CpPaBHEHHUIO | 3MHOBO- | BOTO U JIU-
OXJIaXIe- BPEMEHHOE | YacOB. | YacoB ¢ OCH3UHO- | TO U - | 3€JIBHOTO
HHEM BITM30IHAYe- BBIMH U JIU-| 3€TbHOTO | T€HEepaTo-
CKOE HC- 3eNbHBIMH | TCHEpa- | pOB
[MOJIb30BAHUE TeHepaTo- | TOPOB
["a3oBe1i [Korma HEoO-| 24 He me- Ot 8 no 85 pamu
PKUIKO- [XOIHUMO yaca u Hee 1000 nb
CTHBIM  |[mymuTenbHoe | 6onee | 40 000 | kBt
OXJIaXK1e- [HEMTPEPHIB- 4acoB
HIEM HOE MCITOJIb-
BOBaHHE.
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9. 3AKJIIOYEHMUE.

B HacTosimux pekoMeHAalUsX MPUBEICHBl OCHOBHBIC BapUAHTHI MPUMEHEHUS
Pa3JIMYHBIX TUIIOB U BUJIOB CUCTEM Oecriepe0oitHOro aiekTponuTanus. PaccMorpeno
paznuyHoe oO0OpyJOBaHWE, NpHUMEHseMOe JUIs oOpraHu3ainuu Oecrnepe0oitHOro
AIIEKTPOIUTAHHUSA, a TAKKEe M3JI0’KEHbI ONTHUMAJIbHBIC MMyTH PEIIeHUs 3a7a4 no odec-
neyeHuro oecnepedoitHoro annekrponutanus [1110O.

[IpumeHeHne METOIUYECKUX PEKOMEHIAIMN MpU O0OpYAOBAHHHM CHUCTEMaMU
oecnepeboitHoro  snextpormtanus [IIIO  TepputropuanbHbBIX  MOJpa3ACIICHUN
BHeBeOMCTBeHHOU oxpanbl Pocrapauu, ®I'VII «Oxpana» PocrBapaum, a Takxke
WCIIOJIb30BaHUE JAHHBIX PEKOMEHAAIMN COTPYJHUKAMU MOAPA3JAECICHUN BHEBEIOM-
CTBEHHOUM oxpaHbl PocrBapauu, OCYLIECTBISIIONIMM MEPOINPUATHS 1O MPOBEpPKE
YPOBHSI  MHXKEHEPHO-TEXHUYECKON  YKPEIJIEHHOCTH  COOCTBEHHBIX  OOBEKTOB
MO3BOJIUT:

a) mpu oOcle0BaHUM OOBEKTa OIICHUTh YPOBEHb €ro oOecrieueHus Oecriepe-
OOMHBIM DJIEKTPONUTAHUEM;

0) mpuHATH 00OCHOBaHHOE pemieHue mo obopyaoBanuto IO cucremoit
Oecriepe0OMHOr0  ANEKTPONUTAHUS TPU  pa3padOTKE TEXHUYECKOTO  3aJaHus
Ha TPOEKTHUPOBAHUE, MPHU COTIACOBAHUM MPOEKTHOM JOKYMEHTAIMH, MPU MPUEMKE
TCO B akcIUTyaTauio;

B) TIpU pa3pabOTKe MPOEKTa OCYIIECTBUTH BBHIOOP KOHKPETHOTO BapHUaHTa
CUCTEMBI OecriepeO0HOr0 AIEKTPONUTAHUS, COOTBETCTBYIOIIETO YCIOBUSAM DJICK-
TpocHaOxeHus1, umeromumcs Ha [11O;

I') OCYIIECTBUTH BBIOOpP THMA OOOpPYAOBAHHUS CHUCTEMBI OecrepeOoHOT0
AIEKTPONUTAHUS;

1) paccuuTaTh HEOOXOAMMYIO MOIIHOCTh WMCTOYHUKOB OecrmepeOoiHOTo
AIEKTPONUTAHUS U aKKyMYJISITOPOB;

€) MPaBUIILHO OMPEEIUTh MECTO U CIIOCOO YCTAaHOBKU OOOPYOBaHUSI CUCTEMBbI
OecniepeboitHoro anexkTponutanus Ha [11O;

) CIUTAaHUPOBATh HEOOXOJUMBIC MEPOIPUITHS MIPU MPOBEICHUN TEXHUUECKOTO
00CITyKUBaHUSI.
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[Ipunoxenue 1

BU/bI U ITEPUOINYHOCTD PABOT

IPU TEXHUYECKOM 00CJIY;KMBAHUM allIaPATYPhl Pe3ePBHOIO 3JICKTPONUTAHUA.

1. Buasl 1 nepuoauYHOCTh padOT MPU TEXHUYECKOM OOCIYKMBAaHUHU CTAILUO-
HApHBIX KUCJIOTHBIX aKKYMYJISITOPHBIX YCTAHOBOK.

Tabmuma Ne 1

3CMIJIN.

/T HaumenoBanme pabot [TepuoananoCcTh
1. [KoHTpoas TeMnepaTypsl HOMELIEHUS U YPOBHs anekTponuta B | He pexe 1 paza B 10
akkymyJisitopax. [IpoBepka BEHTUISIMN TOMEIICHUS aKKYyMYJIsi- | THEH.
TOPHOM.
2. |W3mepeHue HampspKEHUS, TEMIIEpaTyphl U INIOTHOCTH 31eKkTpo- | He pexe 1 pasza B me-
JIUTA BO BCEX aKKyMYJISITOpaXx. CSIII.
3. | OcMOTp ¥ IPOTUPKA CTEJUIAXKEN M COCYJIOB, MPOMBIBKA 3allIUTHRIX | 1 pa3 B 3 mecsia.
CTEKOJI.
4. | Usmepenue HaNpspKEHUIA MEXK/Ty TUTACTUHAME U CBUHIIOBOM 00- 1 pa3 B 6 MecsIIeB.
KJIaJIKOM COCYZI0B, OCMOTp, YMCTKA U CMa3Ka TEXHUYECKUM Ba3elH-
HOM TIE€TYIIIKOB TUIACTUH KOHTAKTHBIX COEAMHEHUH IITUH U MEXAJIe-
MEHTHBIX COSIMHEHUH Y aKKYMYJISITOPOB B 3aKPHITOM HCTIOTTHEHUH.
5. |IIpoBeneHue KOHTPOJIBLHOTO pa3psiaa ¢ mocieayomen Heiitpanu- | 1 pas B rof.
3aleli IepeBSIHHbBIX COCYOB U CTEIIAXKEH COJOBBIM PACTBOPOM.
6. | Okpacka IIH1H, IEPEBIHHBIX COCYJOB U CTEIJUIAXKEH. 1 pa3 B 2 rojna.
7. | IlpoBenenue aHanmsa JIEKTPOJIUTA. He pexe 1 pa3a B 3 roza.
8. | JlonMBKa TUCTUIUIMPOBAHHOMN BOJIbI B aKKYMYJISITOPBI. [To mepe HEoOX01UMO-
ctu (1 pa3 B 10-30
JTHEN).
9. |W3mepeHue conpoTuBIeHUS U30JALMN OaTapen oTHocuTenbHO | [Ipu mpuemke BHOBb

CMOHTHPOBaHHOW WU
BBILIE/IIEH U3 KallUTajIb-
HOT'0 peMOHTa OaTapeu.

2. Buspl ¥ nepuoOAMYHOCTh pabOT MPU TEXHUYECKOM OOCIIYKUBAHUU BBIMPSI-
MHUTEJBHBIX YCTPOUCTB.

Tab6auma Ne 2
/1 HaumenoBanwue pabot [TepuoanunocTs
1. |IIpoBepka COOTBETCTBHS HANpPsDKEHHS M TOKa Ha BeIxoje pado- | He pexe 1 pazaB 10
TAIOLIET0 BHINPSMUTEIBHOTO YCTPOWCTBA NACHIOPTHBIM AAHHBIM. | THEH.
2. | Mexannueckas npo@uiakTuka 31eMeHTOB cxeMbl. OcMoTp, unctka | 1 pa3 B 3-4 mecsiua.
KOHTAKTOB U PEJI€; OCMOTP U MOATSKKA KOHTAKTHBIX COETMHEHU B
LETSIX IEPBUYHON KOMMYHHKAIIUHY, IIPOBEPKA pabOTH CBETOBOW U
3BYKOBOM CHUTHAJIHM3AIUH.
3. |IIpoBepka cTabunuzanuy HaIpsOKEHUS U TOKA, aBTOMATUKH, 3a- | | pa3 B rof.
LIUTHI ¥ CUTHAJIM3AlMK, U3MEpPEHHE TeMIIEpaTyphbl HarpeBa cele-
HOBBIX CTOJIOOB, MPOBEPKA MX MEXAHUIECKOTO COCTOSIHUSI U TTACK.
4. | VI3mepeHue nyJibCcalluy BRIIPSIMICHHOTO HAPSKEHUSI. 1 pa3 B roz.
5. | IIpoBepka HaaEKHOCTH MOAKITFOUEHUS 3a3EMIICHUS K KOpIycCy ycT- | 1 pa3 B ro.
pO¥ICTBA.
6. |UW3mepeHue conmpoTUBICHUS U30JSLUU CHUJIOBBIX U ONEPATUBHBIX | | pa3 B rof.
LICTICH.
7. | YpaneHue nbuid. 1 pa3 B 3 Mecsiiia.
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3. Buasl ¥ nepHOAMYHOCTh pabOT MPU TEXHHUUYECKOM OOCITYKMBAaHHHM WHBEP-
TOPHBIX YCTPOUCTB (CTAaTUCTUYECKHE MPEoOpa30BaTENN).

Tabauua Ne 3
/T HanmenoBanwue padbot [TepuoanunocTs
1. [IIpoBepka coOTBETCTBUS HAMPSIKEHUS U TOKA Ha BBIBOJIE pado- 1 pa3 B 10 gneii.
TAKOUIEr0 YCTPOMCTBA.
2. [Mexanunueckas npouaakTuka 31€MEHTOB cXeMbl. OCMOTp U Y- 1 pa3 B 3-4 mecsua.
CTKa KOHTAKTOB, MOJTSYKKA KOHTAKTHBIX COSAMHEHUH, POBEPKA
paboThl CBETOBOI CUTHAM3ALINY.
3. | U3MepeHune conpoTUBIIEHUS CHJIOBBIX LIETIE NEPEMEHHOTO TOKA. 1 pa3 B rog.
4. | VI3MepeHue OTKIOHEHHS BBIXOIHOTO HANIPSIKEHMUSL. 1 pa3 B roz.
5. |IIpoBepka HaJEKHOCTH KPETIJICHHS 3aIIUTHOTO 3a3eMJICHUS K KOp- 1 pa3z B rOI.
MyCy YCTPOWCTBA.
6. VY najieHue eI, 1 pa3 B roj.

4. Buapl 1 NEPUOJUYHOCTD pabOT NMPH TEXHUYECKOM OOCITYKMBAaHUM paciipe-
JEIUTENbHBIX IIUTOB.

Taomuma Ne 4
n/m HaumenoBanue pabot [TepuoanuHoCTh
1. [IIpoBepka coCTOsSIHUSI KOHTaKTHBIX COEMHEHUH U IUIAaBKUX BCTaBOK| 1 pa3 B roa.
(o HarpeBy W BHENIHEMY BHIY).
2. |[W3mepeHue conpoTUBIEHUS N30JIALUN TPOBOJIOB CUJIOBOH CETH. 1 pa3 B rog.
3. | 3mepeHue BBIXOIHBIX HAPSHKEHUM. 1 pa3 B ro.
4. | OcMoTp, UMCTKA, MPOBEPKA KOHTAKTHBIX COCJTMHEHUH. 1 pa3 B rog.

5. Buapl U nepuoAnYHOCTh padOT MPU TEXHUYECKOM OOCTYKUBAaHUM JIU3€Ib-,
OEH30- U ra30re€HEPaTOPHBIX YCTAHOBOK.

TaGnuma Ne 5
/T HaumenoBanmne pabot [TepronuuHOCTH
1. | BHemHuii ocMoTp 060pyTIOBaHUS. 1 pa3 B 10 nueil.
2. |3amyck pe3epBHBIX arperaroB (¢ (ukcamnmeii mokasanuii ¢ momo- | 1 pa3 B 3 mecsima Ha 1
b0 U3MEPHUTETBHBIX TIPUOOPOB). Y MOJ] HarPy3KOM,
1 pa3 B 10 nueii Ha 10
MUH.
3. | Mexanuueckas npoduaakTHKa BCEX pese, KOHTaKTOB. 1 pa3 B 3-4 mecsiua.
4. |IIpoBepka paOOThI JaTYUKOB ABTOMATUKH, MPETOXPAHUTEIEH, 1 pa3 B 3-4 mecsua.
CUTHAJIbHBIX JIAMIL.
5. | IIpoMbIBKa TOIJIMBHBIX U MacJIIHbIX 0auKOB, (ODUIHTPOB. 1 pa3 B ro.
6. |U3mepenue compoTUBICHHS U30JSIIUN CUIIOBBIX M oniepaTuBHbIX | 1 pa3 B 3 roxa.
LETEH.
7. Texnudeckoe 00CIyKMBaHUE B 3aBUCUMOCTH OT ycTaHOBIEHHOTo | CorjlacHO 3aBOJICKOM
KOJIMYECTBA OTPAOOTAHHBIX YACOB. UHCTPYKLHU.
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6. UucnenHocts oOciyxkuBaromux cotpyaHukoB IO ama anmaparypsl
PE3EpPBHOIO ANEKTPOIUTAHHUS.

Tabnuua Ne 6

Tun anmapartypsl Enununa obcnyxxuBanus | YucieHHOCTH (der.)
AKKYMYJISITOPBI 1 akkymyssitop (1 Ganka) 0,007
Brempsimurenu u npeoOpazoBareniv (AHBEPTOPHI):
no 1 kBt 1 mIT. 0,050
o 3 kBt 1 mmr. 0,100
cBhIle 3 kBT 1 1T, 0,120
PacnpenenurenbHble HUTHI:
IIEPEMEHHOT0 TOKa 1 manens 0,005
IMOCTOSIHHOTO TOKa 1 manens 0,010
beH30371eKTpUYeCKUE arperarsl 1 mr. 0,200
JIn3enbaneKTpuiecKue arperaThl 1 . 0,320
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