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MpeaucnoBue

Llenn, OCHOBHbIE NPUHLMNBLI U OCHOBHOM NOPSAOK NpOBeAeHns paboT No MEeXrocyaapCTBEHHON CTaH-
Aaptusauyuu yctaHosneHol B FOCT 1.0—2015 «MexrocyaapcTBeHHas cuctema ctaHaaptusaumn. OCHOBHbIE
nonoxeHusa» u MOCT 1.2—2015 «MexrocyaapcreBeHHas cucrema ctaHgaptusauun. CTaHaapTbl Mexrocyaap-
CTBEHHbIE, MPaBMNa n pekoMeHAaLMK N0 MEXTOCYAapCTBEHHON cTaHaapTuauun. MNpasuna paspabotku, npu-
HATUS, OOHOBNEHUS U OTMEHbI»

CeeaeHua o craHaapre

1 NOAIOTOBIJIEH 3akpbiThiM aKLMOHEPHBLIM 06LLECTBOM «Hay4HO-ucnbITaTenbHbIN UEHTP « CAMT3C»
N TexHU4EeCKMM KOMUTETOM No craHgaptusaumm TK 30 «InekTpoMarHUTHas COBMECTUMOCTb TEXHUYECKUX
cpeAcTBy» Ha OCHOBE CODCTBEHHOIO NepeBoAa Ha PyCCKUM A3bIK aHIMONA3LIYHON BEPCUU CTAHAAPTA, YKazaHHO-
ro B NyHKkTe 5

2 BHECEH depepanbHbiM areHTCTBOM MO TEXHUYECKOMY PETYNMPOBAHUIO U METPOMOTUK
3 NMPUHAT MexrocyaapCTBEHHbIM COBETOM NO CTaHAapTU3auuu, METPONOruM U ceptudunkauum (Npo-
ToKOn ot 12 aekabpa 2017 r. Ne 104-11)

3a npuHsATUE NPOronocoBanu:

KpaTkoe HaumeHoBaHWe CTpaHbl Kop cTpaHbl CokpalleHHoe HauMeHOBaHNe HaLMOHaNbHOro opraHa
no MK (MCO 3166) 004—97 o MK (MCO 3166) 004—97 no cTaHaapTU3auum
ApmeHus AM MwuHakoHoMUKN Pecny6nukn ApMmerns
Benapycb BY loccranpapt Pecnybnuku Benapycb
KasaxcTaH Kz loccrangapt Pecnybnuku KasaxctaH
Kuprususa KG Kblprblactangapt
Poccusa RU Pocctangapt
TaaXuKucTaH TJ TapxukcTaHgapT

4 [Mpukaszom degepanbLHOro areHTCTBa No TEXHUYECKOMY PErynMpOBaHUIO U MeTponoruum ot 14 aekabps
2017 r. Ne 1979-cT mexxrocyaapcTBeHHbIi ctangapt MOCT |IEC 61000-4-5—2017 BBeieH B AENCTBUE B Kave-
CTBE HauuoHanbHoro craHaapra Poccuiickon degepaummn ¢ 1 pekabps 2018 r.

5 Hacrosawui craHgapT MAEHTUYEH MexayHapoaHomy crangapty IEC 61000-4-5:2014 «3nektpo-
MarHuTHas coBMecTumocTb (BMC). YacTb 4-5. Metoabl UCNbITAHUA U U3MEPEHUI. CnbITaHne Ha yCTONYm-
BOCTb K BbIOpOCY HanpshkeHus» [«Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement
techniques — Surge immunity test», IDT].

MexayHapoaHbiv craHgapt IEC 61000-4-5:2014 noarotoBneH nogkOMUTETOM 77B «BblCOKOMACTOTHbIE
ANEKTPOMAarHUTHbIE ABMeHUA» TexHuyeckoro komuteta TC 77 IEC «OnekTpomMarHuTHasi COBMECTUMOCTbY.

TpeTtbe nzganve IEC 61000-4-5:2014 OTMEHSIET U 3aMeHSIET BTOPOE n3gaHue, onybnukosaHHoe B 2005
roay, u npeactaBnsaeT coOoi TEXHUYECKUIA NEPECMOTP.

IEC 61000-4-5:2014 BkniovaeT B cebs crneayloLne CyLECTBEHHbIE TEXHUYECKUE U3MEHEHUS MO OTHO-
LIEeHUIO K NpeablayLien pegakumm:

a) HOBOE npunoxeHne E no marematnyeckomy MOAENUPOBaHNUIO hopM BbIOpOCa;

b) HoBOe npunoxeHwe F no HeonpeaeneHHOCTU U3MEPEHUN;

C) HOoBOe npunoxeHue G no MeToay kanubpoBKU UMMNYMbCHbIX U3MEPUTENbHBIX CUCTEM;

d) HOoBOE npunoxxeHue H no ceA3n/pa3Bsaske BbIBPOCOB HANPSHKEHUSI B NMIMHUSAX C HOMUHATMNBHBIM TOKOM
cBbile 200 A;

€) B TO BpeMs Kak TpeGoBaHUA K UCMbITAHUAM HA YCTOMYMBOCTb K BbIBPOCY HanpsbkeHus Ans nopTos,
NoAKIOYaeMbIX K BHELLHUM NMHUSIM CBA3W NpuBeaeHsl B 6.2 BToporo usgaHus (IEC 61000-4-5:2005), B IEC
61000-4-5:2014 3701 TEME NOMHOCTbLIO NOCBALLEHO NPUNOXeHue A. B HeEM npuseaeHbl TpeboBaHMA K KOMOU-
HUpPOBaHHOMY reHepaTtopy Bbiopocos 10/700 MKc.

Mpu NnpumeHeHnn HacToALLero craHjapra peKOMEHAYEeTCS UCNOMb30BaTbh BMECTO CCbINOYHbLIX MeXay-
HapOAHbIX CTaHAAPTOB COOTBETCTBYIOLLME WM MEXIOCYAAPCTBEHHbIE CTaHAapPTbl, CBEAEHUSI O KOTOPbIX NpU-
BeAEHbl B JONOMHUTENBHOM NpuUnoxeHun JA

6 BBEAEH BMEPBbIE
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UHbopmayus 06 usMeHeHUsX K Hacmosuiemy cmaH0apmy nybrnukyemcs e exea00HOM UHOopmMayu-
OHHOM yKasamere «HayuoHanbHbie cmaHdapmbi», @ MeKcm U3MEHeHUl U Mornpasok — 8 eXemMeCIYHOM
UHGhOpMaUUOHHOM yKaszamene «HauyuoHanbHbie cmaHdapmbi». B criydae nepecmompa (3ameHbi) unu om-
MeHb! Hacmosuweeo cmaHdapma coomeemcemeyrouwjee yeedomneHue 6ydem ornybrnukosaHo 8 exxemeCcs4HOM
UHhOpMaYyUOHHOM yKka3zamersie «HayuoHanbHblie craH0apmbl». Coomeemcemsyrowas uHgopmayus, yeedom-
JIeHUe U MeKcmMbl pa3mewjaromces makxe 8 UHgopMauyuoHHOU cucmeme obujeao Mnosib308aHuss — Ha ou-
yuanbHom calime ®eldepasibHO20 a2eHmemea o MexHU4YEeCKOMy peaynuposaHuro U Memponoauu e cemu
UHmepHem (www.gost.ru)

© CraHgaptuHcopm, 2018

B Poccuiickon degepaumm HaCTOALWMIA CTAHAAPT HE MOXET ObITb NONHOCTLIO UM YaCTUYHO BOCNPOU3-
BEEH, TUPAXXMPOBAH U PacnpoCTPaHEH B KaYeCTBe ouumansHOro usganus 6e3 paspelueHusa degepansHoro
areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHUIO U METPONOrUU
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BBeaeHue

CtaHgaptbl cepun MOK 61000 nyGnukytloTca OTAENbHbIMWM YacTAMU B COOTBETCTBUM CO CREAYHOLLEN
CTPYKTYPOM:

- yactb 1. O6LMe NONOXeHUS:

obuee paccMmoTpeHne (BBeaeHue, yHaaMeHTanbHbIe NPUHLMMLI), ONpeaeneHunsl, TEPMUHOMOTUS;

- Y4acTb 2. dnekTpomMarHuTHasa oGCcTaHoBKa:

ONUCaHME SNEKTPOMArHUTHOW OOCTaHOBKM, Krnaccudukaums SNeKTPOMarHUTHON OOCTAHOBKW, YPOBHM
3MEeKTPOMarHUTHOW COBMECTUMOCTMU;

- vactb 3. Hopmb!:

HOPMbI 3NEKTPOMArHUTHON 9MUCCUUN, HOPMbI MOMEX0YCTOMYUBOCTM (B TEX CMyyasx, KOraa OHW He ABNS-
I0TCA NPeAMETOM PacCMOTPEHUS TEXHUYECKMMU KOMUTETaMu, paspabdarbiBalOWLUMKU CTaHAAPTbl HA MPOAYK-
umio);

- yacTtb 4. MeToabl UCMbITAHUIA U U3MEPEHUNIA:

METOAbl U3MEPEHUIN, METOAbI UCMbITAHUN;

- yacTb 5. PykoBoACTBa N0 YCTAHOBKE U MOMEXOMNOAABNEHMIO:

PYKOBOACTBA MO YCTAHOBKE, METOAbI U YCTPOWCTBA NOMEXONOAaBMNeHUS;

- yacTb 6. O0wyMe cTaHaapThbI;

- vacTb 9. PasHoe.

Kaxxgaa yactb ganee nogpasfensieTcs Ha HeCKONbKO YacTen, onyOGnmuKoBaHHbIX NMMO0 B KAYECTBE MEX-
JYHapOaHbIX CTAaHAAPTOB UMW TEXHUYECKMX TPeBOoBaHUN, NMOO TEXHUYECKMX OTHETOB, HEKOTOPLIE U3 HUX YXKE
onybrnukoBaHbl kak pasgensl. OctanbHble OyayT onybnuMKkoBaHbl C yKasaHMeM HOMEpa 4acTu, 3a KOTOPbIM
cneayet agedwuc, a 3aatem HoMmep pasgena (Hanpumep, 61000-6-1).

IEC 61000-4-5:2014 npeacraensieT co60i MeXayHapPOAHbIN CTaHAAPT, KOTOPbIN yCTaHaBNMBaEeT Tpebo-
BaHUS NOMEXOYCTOWYMBOCTU U NPOLEAYPbI UCMbITAHUI, OTHOCALLMECSH K BbIOPOCAM HanpsXXeHUs 1 Toka.
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M EXT TOGCYAAPGCTBETUHTHUB # CTAHIOLAPT

SnexkTpomMarHuTHas COBMeCTUMOCTb (SMC)
YacTtb 45
METOAbI UCNbITAHUA N USMEPEHWUIA
UcnbiTaHue Ha yCTOMYMBOCTL K BbIGPOCY HanpsxeHUs

Electromagnetic compatibility (EMC). Part 4-5.
Testing and measurement techniques. Surge immunity test

DNara BBegeHus — 2018—12—01

1 O6bnactb NnpuMeHeHus1 u uenb

Hacrosiwmin craHaapt ycraHaBnuBaeT TpeboBaHUS NOMEXOYCTOMYMBOCTU, METOAbI UCMLITAHUIA U Auna-
Nas3oH PeKOMeHAYEMbIX UCTIbITATENbHLIX YPOBHEN 4511 000pyA0BaHUS C Y4ETOM OAHOMONMSIPHBIX BLIOPOCOB Ha-
NPsXXEHMS, BbI3BAHHBIX NEPEHANPSDKEHUSIMU OT NEPEXOAHbLIX NPOLIECCOB B pe3ynbrate KOMMyTaLuuu Unu pas-
pPsS4OB MOMHUW. YCTAHOBMEHbI HECKOMbLKO MCMbITATENbHbLIX YPOBHEW, OTHOCALLMXCA K Pa3fMYHbIM YCIOBUAM
OKpy>atoLLen 06CTaHOBKM 1 pasMeLleHus. 3T TpeboBaHusa pa3paboTaHbl U NPUMEHUMBI 41151 ANEKTPUIECKOTO
U 3MEeKTPOHHOro 060pyAOBaHUS.

Llenbio HacTosiwero craHgapta SIBASETCA YCTAHOBIIEHME OCHOBbI AN OLIEHKM MOMEXOYCTOMYMBOCTU
SMEeKTPUYECKOro U 3nNeKTPOHHOro 06opyAoBaHUA NpU BO3AEWCTBMM BbIBPOCOB HanpshkeHusA. Metog ucnbiTa-
HUSA, NPEeACTaBMNeHHbIA B HACTOALLEM CTaHAapTe, ONUCLIBAET COrNacoBaHHbIA METOA ANl OLIEHKN YCTORUUBO-
cT 060pya0BaHMA MU CUCTEMbI B OTHOLLEHUW ONMPEAENEHHOIO SIBIIEHUS.

MpumMmeyvaHue — Kak yctaHoBneHo B PykoBogctee |IEC 107, HacToAWwuMiA cTaHAapT ABMSETCA OCHOBOMNona-
ralowumM ctaHaapTom B obnactu SMC u npefHasHavyeH ANS NPUMEHEHUS BCEMU TEXHUYECKUMM KomuTeTamu IEC,
OTBETCTBEHHbLIMUW 3a KOHKpeTHble BUAbI npodykuuu. PykoBogctso IEC 107 Takke ycTaHaBNUBaEeT, YTO TeXHUYeCcKue
komuTeThl IEC, paspabaTbiBatoline CTaHLapTbl Ha KOHKPETHLIE BUALI NPOAYKLMM, HECYT OTBETCTBEHHOCTDL 3a onpeje-
neHue HeoBXo4MMOCTI NPUMEHEHUS HaCTOSILLEro CTaHhapTa Npyu UCNBITaHUAX U (B cryvae ero NpuMeHeHus) 3a BelGop
UenelTaTenbHbIX YPOBHEH U KpUTepueB KadecTBa PyHKLUMOHMpoBaHUs obopyaoBaHusA. TexHudeckuii komutet TC 77 u
ero NOAKOMUTETLI FOTOBLI K COTPYAHWYECTBY C TeXHU4eckumn KomuteTamu |[EC, paspabaTeiBaolMmMy cTaHgapTsl Ha
KOHKpeTHble BUAbI NPOAYKLMY, B OLIEHKE UchbITaTeNbHbIX YPOBHEW NOMEXOYCTONYUBOCTY 411K COOTBETCTBYIOLLUX BUL OB

NPOAYKLUN.

Hacrosawmii ctaHgapt onpeaenser:

- OAManasoH UCNbITaTENbHbLIX YPOBHEN;

- ucnbiTatenbHoe 06opyAOBaHUE;

- UCMbITATEMNbHbIE YCTAHOBKY;

- METOAbI UCMbITAHWUNA.

3agava paccmarpuBaemMoro nabopaTtopHOro UCMbITaHUA — 3TO BbISBNEHUE peakuun UCTbITyeMoro 06o-
pyaosaHusa (MO) B onpeaeneHHbIX pexxumax (OyHKLUMOHMPOBAHUA Ha BO3AEWCTBME BbIGPOCOB HAMPSHKEHUS,
BbI3BaHHbIX NePexo4HbIMU NPOLIECCamMK B pe3ynbTarte KOMMYTaLWUU UNK paspsiaoB MOMTHUU.

HacTosiLuee ucnbiTaHWe He npegHasHavYeHo Ans NpoBepku cnocobHocTn usonaumm NO BblaepxuBaTb
BO3J€e/CTBME BLICOKOrO HanpsixeHus. Mpsmble BO3AENCTBUA TOKOB MOMHMEBbLIX Pa3spsaoB, TO eCTb NpsiMble
yAapbl MOSIHUI, B HACTOSLLEM CTaHAAPTE HE pacCMaTpPUBALOTCS.

W3pnaHue ocpuumanbHoe
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2 HopmaTuBHbI€ CCbINKU

CnegyloLwme cTaHAapTbl NOMHOCTHIO MM YaCTUYHO ABNSAOTCA HOPMATUBHBIMU CCbINKaMKU B HACTOSILLEM
cTaHaapte U HeobxoauMbl ANs €ro NpUMeHeHus. [ns AaTMpOBaHHbIX CCbINTIOK MPUMEHSIIOT TONbKO yKa3aHHoe
usaaHue. [ins HeAaTUPOBAHHBIX CCbINOK MPUMEHSIIOT NOCNEeAHEE U3AaHNE CCbINOYHOrO JOKYMEHTa (BKNoyas
nobble nonpaeku).

IEC 60050 (all parts), International Electrotechnical Vocabulary (IEV) [MexxayHapoaHbIA 9NEKTPOTEXHM-
Yyeckuin cnoeapb (BCe YacTi)]

3 TepMuUHbI, onpeaeneHnsl u CoKpauieHus

3.1 TepmuHbI 1 onpeaeneHua

B HacTosilem cTaHgapte npumMmeHeHbl TepMuHbl No IEC 60050, a Takke cnegyoLlime TepMUHbI C COOT-
BETCTBYOLLMMU ONpeaeneHUAMU:

3.1.1 naBuHHOe ycTpouncTBO (avalanche device): [luoa, ra3oBblii pa3psaaHUK UK APYTO KOMMOHEHT,
paspaboTaHHbIi Ans NpoGos U NPOXOXIEHWUSA TOKa NPU ONPeAeNeHHOM HaMpPs>KEHUM.

3.1.2 kanu6poska (calibration): CoBokynHOCTb Onepaumin, ycTaHaBnmMBawLLUX NOCPEACTBOM CCbINMOK Ha
CTaHAaapThbl COOTHOLLEHUE, CYLLECTBYIOLLEEe Npu onpeaeneHHbIX yCnoBUAX Mexay nokasaHuem u pe3ynsratom
U3MepeHud.

nl pumMedaHue 1— OTo0T TepMUH OCHOBaH Ha noagxoAe HeonpegeneHHOCTU VI3MepeHI/IVI.

MpumMevyaHne 2 — COOTHOLIEHNE MEXAY NOKa3aHWAMKU U pesynbTatamu U3MEpPEHUil MOXKeT BbiTb BblpaxeHo
KanubpoBOYHO AnarpaMMoil.

[IEC 60050-311: 2001, 311-01-09]

3.1.3 orpaHuumMtenbHoOe yCTPOMCTBO (clamping device): [luoa, BapucTop Unu Apyron KOMNOHEHT, KOTO-
pbI NpegHa3HaYveH Ana NPeaoTBPALLEHMS NPEBbILEHMSA NPUITOXEHHbLIM HANPSXXeHUEM 3a4aHHOTO 3HA4YEHUs.

3.1.4 koMOMHUPOBaHHbLIN reHepaTop BbIGPOCOB (combination wave generator, CWG): 'eHepaTop ¢
dopmMon umnyneca HanpskeHusa 1,2/50 unu 10/700 MKC B pexume X0noCToro xoaa u COOTBETCTBYIOLLEN ¢hop-
MO umnynsca Toka 8/20 unu 5/320 MKC B pexxume KOPOTKOIo 3aMblKaHUS BbIX0Oa reHeparopa.

3.1.5 ycTpoicTtBo cBA3M (coupling network, CN): SnekTpuyeckas cxema, npefiHazHayeHHas Ans nepe-
Jayun 3Heprum U3 o4HOW Lienu B Apyryio.

3.1.6 yctpouctBo cBasu/passasku; YCP (coupling/decoupling network, CDN): KomGuHauus ycTpoii-
CTBA CBSI3U U YCTPOMCTBA Pa3BA3KMU.

3.1.7 ycrponctBo pasBasku (decoupling network, DN): 3Onektpuyeckas cxema, npegHasHaveHHas
ANs npeAoTBpaLLeHus BO3AENCTBUA BbIOPOCOB HaNPsbKeHUs, NpuknagbiBaembix kK MO, Ha gpyrue yCTpoucTea,
o6opyaoBaHue UNu CUCTEMbI, KOTOPbIE HE YY4aCTBYIOT B UCTbITAHUM.

3.1.8 anutenbHoCTb (duration)

3.1.8.1 pnurenbHoCTb T, (BLIGPOC Hanpsixkenmns) [duration T, (surge voltage)]: BpemeHHoON uHTep-
Ban Mexay MOMEHTOM, B KOTOPbI UMNYNbCHOE HanpsbkeHne Bo3pacTtaet A0 0,5 ero NMKOBOrO 3HaYeHUsA, U
MOMEHTOM, KOrja oHO 3aTem nagaeT 4o 0,5 ero NnMKoBoro sHauyeHus T,

Td = Tw
(CM. puCyHKM 2 n A.2).
3.1.8.2 pnurensHocTh T (BLIGPOC TOKa Ana 8/20 mkc) [duration T, (surge current for 8/20 ps)]: Bup-
TyanbHbI NApameTp, onpeaensemMblil Kak BpEMEHHOW MHTEPBarn MeXay MOMEHTOM, B KOTOPLIA UMMYNbCHOE

HanpskeHue sospacraet Ao 0,5 cBoero nMkOBOro 3aHa4eHusi, » MOMEHTOM, KOraa oHo 3arem nagaer go 0,5 ero
MUKOBOTO 3Ha4eHUs T, YMHOXEHHbIA Ha 1,18

T,=118.T,

(cM. pucyHok 3).
3.1.8.3 pnurenbHocTb T, (BLIGPOC ToKa Ans 5/320 Mkc) [duration 7, (surge current for 5/320 us)]:
BpemMeHHOI nHTepBan mexay MOMEHTOM, B KOTOPbI UMMYIbCHOE HanpshkeHue BoapacTaet A0 0,5 ero nuko-
BOTO 3HA4EHUSA, U MOMEHTOM, Kora oHO 3aTem nagaet Ao 0,5 ero NMKoBOro 3HadYeHua T,
Ty=T,
(cM. pucyHOK A.3).
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3.1.9 adrhekTMBHOE BLIXOAHOE NMONHOE CONPOTUBIEHUE (reHepaTopa BblopocoB) [effective output
impedance (surge generator)]: OTHOLLEHME MUKOBOTO HANPSDKEHWUA XONOCTOrO0 X0Aa K MMKOBOMY 3HAYEHUIO
TOKa KOPOTKOro 3amblKaHus B TOM k€ BbIXOAHOM MOpTe.

3.1.10 anekTpuuyeckas yCTaHOBKa, 3rneKkTpoyctaHoBka (electrical installation): CoBokynHOCTb B3au-
MOCBSI3aHHOIO 3MNEKTPUYECKOro 060pya0BaHUS!, UMEIOLLIETO COTNMAacOBAHHbLIE XapakTEPUCTUKM U NpeaHasHa-
YEHHOro Ansi onpeaeneHHoOn uenu.

[IEC 60050-826: 2004, 826-10-01]

3.1.11 pnutenbHOCTb (PpponTa (front time)

3.1.11.1 anurenbHocTL (ppoHTa T, (BLIGPOC Hanpsbkenms) [front time T, (surge voltage)]: Buptya-
NbHLIA NapameTp, onpeaenseMblii Kak BPEMEHHOW UHTepBan T Mexagy MOMEHTaMu, Koraa uMnyfnbCHOE Ha-
npspkeHue cocrasnseT 30 u 90 % ero NMKOBOro 3HaYEHUS, YMHOXKEHHbIN Ha 1,67 (CM. pUCyHkn 2 n A.2).

3.1.11.2 pnutenLHOCTL hpoHTa T (BLIGPOC TOKA) [front time T (surge current)]: BupTyanbHbli napa-
METp, ONpeAensAeMbli Kak BPEMEHHOW UHTepBan T, MeXay MOMEHTaMU, KOrAa MMNYNbLCHbLIA TOK COCTaBnNAeT
10 1 90 % €ero NMKOBOro 3HAYEHUAA, YMHOXEHHbIW Ha 1,25 (CM. pucyHkn 3 n A.3).

3.1.12 BbICcOKOCKOpOCTHbIE nNuHUU cBA3mn (high-speed communication lines): JluHun BBOAA/BLIBOAA,
KOTOpble paboTaloT Ha YacToTax nepeaayu oiwwe 100 kM.

3.1.13 yCTOMYMBOCTb K 3NEKTPOMarHMTHOW nomexe (MOMexoycTOMYuBOCTb) (immunity): Cnoco6-
HOCTb YCTPOWCTBA, 000PY10BaHUA UNU CUCTEMBI (DYHKLIMOHUPOBATL 6e3 yxyaLeHUa B NPUCYTCTBUM KavecTBa
npu B031:|,el7|CI'BVIVI ANEKTPOMArHUTHbLIX NOMeX.

[IEC 60050-161: 1990, 161-01-20]

3.1.14 coegunuTenbHblie nuHUM (interconnection lines): JNiuHun BBOAA/BLIBOAA, W/WUNWU NUHUK CBA3MW,
W/MIM NUHUK BBOAA/BLIBOAA HU3KOTO HAMPSDKEHUA NOCTOSHHOTO Toka (< 60 B), rae BTOpU4HbIE Lenu (M30nu-
pOBaHHbIE OT CETU NEPEMEHHOIO TOKA) He NOABEPXKEHbI NePexXoAHbIM NpoLeccam nepeHanpsixeHus (To ecTb
BTOPUYHbLIE LIENU HAAEXHO 3a3eMIleHbl U UMEIOT EMKOCTHYIO hUILTPaLMIO NOCTOAHHOIO TOKa NPU Nynbcaunsax
oT nuka Ao nuka meHee 10 % OT NOCTOSAHHOW COCTaBMSAIOLLEN).

3.1.15 nopt anekTrponutanus (power port): [MopT, coaepxalmii NPOBOAHUK UNK KaGenb, HECYLUMIA 0C-
HOBHYIO 3NEKTPUYECKYIO SHEPTUIO, HEODX0AUMYIO ANA (DYHKUMOHWPOBAHWA annapara unu NoAKMOYEHHOro K
HeMmy cBsAizaHHOro o6opyaoBaHus.

3.1.16 nepBuyHasa 3awmTta (primary protection): Cpeacrea, npeaoTspalLalole pacnpocTpaHeHue
GonbLUel YacTu SHepruM NOMexu 3a npeaensl onpegeneHHoro uHTepdenca.

3.1.17 onopHoe 3asemneHue (reference ground): Yactb 3emnu, paccmarpupaemas Kak NPOBOAHMUK,
9MNEKTPUYECKUI NOTEHLMASN KOTOPOr0 YCIIOBHO MPUHUMAETCA 38 «HOMbY», HAXOAALMWCA BHE 30HbI BIUAHUA
noGbIX 3a3e MNAOLWMUX YCTPOWCTB.

[IEC 60050-195: 1998, 195-01-01]

3.1.18 Bpems HapacTanua T, (rise time T): IHTepBan BpeMeHW MeXay MOMEHTaMu, B KOTOPbIX MIHO-
BEHHOE 3Ha4YeHue umnynsca snepsble gocturaet 10 %, a 3ateM 90 % BenuuMHbI (CM. pUcyHKU 3 1 A.3).

[IEC 60050-161:1990, 161-02-05, MoAMMDULMPOBAHO: cCofepXaHue MpUMeYaHus BKMIOYEHO B OMNpeAeneHue, U
«nynbcayus» Bbina usMeHeHa Ha «UMMyNbC»]

3.1.19 BTOpUYHas 3awmra (secondary protection): Cpegcrea, ¢ NOMOLLBIO KOTOPbIX NOAaBNAETCA SHEP-
s, Npornyckaemas nepBUYHON 3aLLMTON.

MpumedaHUe — 3T0 MOXET ObITb CrielnarnsHOE YCTPOCTBO MMM XapaKTepucTuka, npucyLlas McrnbiTyeMomy
obopynoBaHuio.

3.1.20 BBIOpOC (Surge): BonHa SneKTPUMYECKOro TOKa, HAMPSHKEHWUS UM MOLLHOCTM NepexogHoro npo-
Liecca, pacnpoCTpaHAIOLLAsCs BAOMb NUHUK UMW LIENU U XapakTepu3yoLascs 6bICTpbIM POCTOM C NOCNEAYo-
MM Bonee MeaneHHbIM CHUKEHNEM.

[IEC 60050-161: 1990, 161-08-11, MOANPULMPOBAHO: «BbIGPOCH 3[eCb OTHOCUTCA K HAMPSKEHMIO, TOKY U MOLYHOCTH]

3.1.21 cuMMeTpuYHble nuHuu (symmetrical lines): Mapa cummeTpuyHO BO36YKaAEMbIX NPOBOAHM-
KOB C noTepsiMm Ha npeobpasoBaHue OT CUMMETPUYHOIO K 00LIeMy HECUMMETPUYHOMY BMAY CUrHanoB 6o-
nee 20 ab.

3.1.22 cuctemMa (system): COBOKYNHOCTb B3aMMO3aBUCUMbIX 31eMEHTOB, 06pa3oBaHHas ANs 4OCTUXeE-
HWUA NOCTaBNEHHOW LENM NyTeM BbINOMHEHUS 3a4aHHOW (OYHKUUN.
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NMpumMmeuyaHue — CuUcTeMa cYUTaAETCA OTAENEHHOM OT OKpyXaloLled 0O6CTAaHOBKU U ApYruX BHELIHWUX CUCTEM BO-
o6paxaeMoii NOBEPXHOCTLIO, KOTOpasi NpepbIBaeT CBSI3U MeXAYy HUMU U paccMaTpuBaeMol cucTemMol. Bnarogaps aTum
CBSI3IM CUCTEMa NoABepraeTcsi Bo3[1eCTBUIO OKpyXatollieil 0GCTaHOBKM, HAaXOAUTCS Nof BO3AEACTBUEM BHELLHUX CUCTEM
Unn cama BO3[1efCTBYET Ha OKPYXKatoLLyto Cpefly U1 BHELLHWE CUCTEMBI.

3.1.23 nepexoagHbii npouecc (transient): ABneHue unum BeNUUUHA, KOTOPbLIE U3MEHAIOTCA MeXay ABY-
Msi COCEAHUMU CTaLMOHAPHLIMU COCTOSIHUSIMM B TEYEHWE UHTEpPBAana BPEMEHMU, KOPOTKOro N0 CPaBHEHUIO C
paccmarpuBaeMoit LLKanoin BPEMEHM.

[IEC 60050-161:1990, 161-02-01]

3.1.24 nposepka (verification): COBOKYNnHOCTbL onepauui, KOTopas UCMONb3YeTCca ANsA NPOBEPKU cUCTe-
Mbl UCMbITaTENbLHOrO 060PYAOBaHUA (HaNPUMEP, UCTILITAaTENLHOIO reHepaTopa U ero coeanHUTENbHbIX Kabe-
new), ytobbl NPOAEMOHCTPUPOBATL, YTO UCTILITATENBHAsA CUCTEMA (PDYHKLMOHUPYET.

MpumMmevyaHue 1 — MeToabl, Ucnonb3yeMble AM1A BepUdMKaLMn, MOTyT OTNMYaTbCA OT METOA0B, UCNOSMb3YeMbIX
ANA kKanubpoBKu.

MpumMmevaHue 2—[InA uenei HacTosLero ocHoBornonaratoujero craHgapta SMC ykasaHHoe onpefeneHue orT-
nuyaertca ot onpeaeneHus, npusegerHoro B IEC 60050-311: 2001, 311-01-13.

3.2 Cokpawenms

AE — BCMOMorarenbHoe 060pyoBaHue.

CD — 9NEeMEHT CBSI3U.

CDN — ycrpouncto cesisu/passssku (YCP).

CLD  — orpaHnuuTenbHoe yCTPOUCTBO.

CN — YCTPOWCTBO CBSA3M.

CWG — kOMOUHMPOBAaHHbLIN reHepaTop BbIOPOCOB.

DN — YCTPOWCTBO pa3sBA3KM.

EFT/B — anekTpuyeckue ObICTpble NEpexoaHble NPOoLeCChl/NaYvku.
EMC — anekTpomarHutHas CoBMeCcTumocTtb (OMC).
ESD — anekTpocratudeckui paspaa (OCP).

EUT — ucnbityemoe o6opyaosanue (MO).

GDT — ra3opaspsiaHas Tpyoka.

MU — HeonpeaeneHHOCTU U3MEPEHUN.

PE — 3alUTHOE 3a3eMNeHue.

SPD  — yCTpOIicTBO 3aLWLMThI OT BLIGPOCOB HANPSDKEHUS.

4 O6Owue nonoxeHus

4.1 KOMMyTaLUOHHbIEe NepexoaHble NPOoLecChbl B CUCTEME 3NEeKTPONUTaAHUA

KOMmyTaL[I/IOHHbIe nepexogHble Npoueccbl B CUCTEME ANEeKTponuTaHna Moryt ObITh pasaeneHbl Ha ne-
pexoaHble NpoLecChbl, CBA3aHHbIE:

a) C nepeksovYeHNsIMM B MOLLHBIX CUCTEMAaX ANEKTPOCHABKEHUA, HanpUMep C KOMMYyTaLMel KoHAeHCa-
TOpHbIX BaTtapei;

b) He3Ha4YUTEeNbHLIMU NMOKANbHBIMU NEPEKMNIOYEHNAMU UMW U3MEHEHUAMN Harpysku B 3NEKTPUYECKUX
pacnpegenuTenbHbiX CUCTEMAX;

C) PE3OHMPYIOLUMMM LIENsIMW, CBA3AHHBIMK C NepekrioyaloLLmmMmn npubopamu, HanpuMep TUPUCTOPamMu,
TpaH3ucTopamu;

d) pasnuyHeIMKM NOBPEXAEHUSIMU B CUCTEMAX, TAKUMMU KaK KOPOTKWE 3aMblKaHWS LieNei Ha 3eMnio U
JyroBble paspsAgbl Ha CUCTEMY 3a3eMIIEHUS ANEKTPUYECKNX YCTAaHOBOK.

4.2 MepexogHble npouecchl OT pa3paaoB MOMHUIA

OCHOBHbLIMU MEXaHK3MaMM, NP1 MOMOLLM KOTOPbIX MOMHUW MOPOXAAIOT BbIBPOCHI HANPSDKEHUS, ABNSA-
I0TCA cneayiowme:;

Q) HEMOCPeACTBEHHbIN YAap MOSIHAM B HAPYXXHYIO (BHE 3aHNS) LIENb MHKEKTUPYET 3HAUUTENbHbLIE TOKM,
KOTOpbIE CO34aKT HANPSDKEHMS, NPOTEKAIOLLME Yepes CONPOTMBNEHME LieNK 3a3eMINeHusl UMy NONHOe Conpo-
TUBMNEHME HAPYXXHOW Lieny;

4
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b) Henpamon yaap MOnHUK (TO eCTb yaap Mexay obnakamm, BHyTpu obnaka unum B Haxogawmecs sonu-
31 00BEKTHI, KOTOPbLIN CO3AAET AMEKTPOMArHUTHbIE NONS) UHAYLMPYET HANPSHKEHUS/TOKU B NPOBOAHUKAX CHA-
PYXU W/UNN BHYTPU 30aHUS;

C) NpOTEKAIOLWMIA TOK OT MOMHUM K 3eMne B pe3yrbsrare 6nuskux paspsioB HENOCPEACTBEHHO B 3eMIIO
B3aMMOAENCTBYET C OOLUM KOHTYPOM 3a3eMISIEHUS CUCTEMbI 3a3EMITIEHUS SNIEKTPUYECKON YCTAHOBKM.

BbICTpOE U3MEHEHNE HANPSDKEHUS UINU NPOTEKaHUSA TOKA, KOTOPOE MOXKET BO3HUKHYTHL B pesynbrate cpa-
6arbiBaHMA YCTPONCTBA MOMTHUE3ALLMTBI, MOXET NPUBOAUTL K 06pa30BaHMIO SNeKTPOMarHUTHLIX NOMEX B pac-
NonoXeHHOM psAOM 060PyAOBaHUM.

4.3 AMuTaumAa nepexoaHbIX NPOLECcCOoB

XapakrepucTUKM UCNbITATENBLHOIO reHepaTopa YCTAHOBNEHbI TaK, YTOObI C MakCMManbHbIM Noaobuem
MMUTUPOBATL YKA3aHHbIE BbILLE ABNEHUS.

Ecnu UCTOMHMK NOMEX HaxoAMUTCA B TOW e uenu, 4to MO, HanpuMep B LENU 3NeKTponuTaHus (He-
NOCPeACTBEHHAA CBA3b), reHepaTop MOXET MMUTUPOBATL HU3KOE MONTHOE CONPOTUBIIEHME UCTOYHMKA HA
noptrax NO.

Ecnun ucTouHMK noMex He HaxoAUTCA B TOM e Lenu, 4to MO (KOCBEHHas CBA3b), reHepaTop MOXET UMU-
TupoBatb 6Gonee BbICOKOE MOSIHOE CONPOTUBNEHUE UCTOYHUKA.

5 UcnbiTatenbHble YPOBHU

MpeanoYTUTENBHLI AMana3oH UCNLITaTeNbHbLIX YPOBHENW NnpuBeaeH B Tabnuue 1.

Tabnuya 1 — McnbiTaTenbHble YpoBHU

UcnbiTaTenbHoe HaNpsSXXEHUA B peXUMe XONocToro xoaa, kB
YpoBeHb
«MpoBoa — NpoBoA» «MpoBog — 3emMna»D
1 — 0,5
2 0,5 1,0
3 1,0 2,0
4 2,0 4,0
xa) CneyuansHoe CneyunansHoe

) «X» MOXeT 6bITh Mt0B0it MCMbITATENbHEI YPOBEHb HUXE, BLILLE UMM MEXAY APYrUMU UCTILITATENbHLIMU YPOB-
HAMKU. COOTBETCTBYHOLLUIA UCMBITATEMbHbIA YPOBEHb MOXET ObITb YCTAHOBMEH B TEXHUYECKUX TpeboBaHMsAX Ha obopy-
[l0BaHNe KOHKpETHOro Buaa.

Ana cuMMETPUYHBLIX COEANHUTENBHBIX JIMHUIA UCNBITaHWE MOXET BbITb MPUMEHEHO K HECKOMBKUM NIMHUAM 0f-
HOBPEMEHHO MO OTHOLLEHUIO K 3eMJ1e, TO eCTb «MpoBofa — 3eMMSA».

McnbiTaTenbHble YpoBHWU BbIGUPAIOT B COOTBETCTBUM C YCNOBUAMM 3KCMryaTauuM ycTaHOBOK. Knacchbl
YCTaHOBOK NMpuBEeAEHb! B NpunoxeHun C.

[Mpu ncnbiTaHMM NPUMEHAIOT BCE UCMbITaTeNbHbIE YPOBHU, YKa3aHHble B Tabnuue 1, OT MUHUMAanbHOrO
00 U BKIIOYasA YyCTaHOBMNEHHbIW UCTbITATENbHbIA YPOBEHb (CM. 8.3).

BbIGoOp ucnbITaTenbHbIX YPOBHEN ANS pa3nuyHbIX MHTEpdENCOB NPEeACTaBIEH B NPUMNOXeHUU B.

6 UcnbiTaTensHoe o6opyaoBaHue

6.1 O6wwune nonoxeHus

Onpeaenexbl ABa TUNA KOMOMHMPOBAHHLIX BbIOPOCOB. Ka)ablit N3 HUX UMEET CBOW COBCTBEHHbLIE KOH-
KPETHbIE MPUMOXXEHWUS B 3aBUCMMOCTK OT TUMa nopra, noanexaiyero ucnoiraHnio. KoMGUMHUpOBaHHBI reHe-
patop BbiOpocoB 10/700 MKC UCNONbL3YIOT AN UCTILITAHWSA NOPTOB, NPEAHA3HAYEHHbIX ANA NOAKIIOYEHUS K
Hapy>XHbIM CUMMETPUYHLIM JIMHUAM CBA3W (CM. npunoxeHue A). KoMOMHMPOBaHHLIN reHepaTtop BbIOPOCOB
1,2/50 MKC MCnonb3yloT BO BCEX OCTaSIbHbIX Cy4asXx.
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6.2 KomMObuHupoBaHHbIit reHepaTop BbIGpocoB 1,2/50 mkc

6.2.1 O6bwue nonoxeHus

3ambicen HacToALLEero craHAaapTa B TOM, YTO hOPMbI BbIXOAHbLIX UMNYILCOB COOTBETCTBYIOT TpeGoBaHu-
AIM B TOYKAX, Iie OHU npuknaasisatorcs kK MO. dopmbl UMNYNLCOB ONpeAen€eHsl B BUAE HaNPSHKEHUS B peXuMe
XOMOCTOro X0/1a M ToKa B PeXumMe KOPOTKO3aMKHYTOro BbiIX0A4a reHeparTopa U no3ToMy AOSDKHbI MU3MEPATLCA
6e3 nogkniovenus MO. B cnyyvae nuTaHus u3genus ot UCTOYHMKA NepPeMEHHOTO UM NOCTOSIHHOTO TOKA, Koraa
BbIGPOC HaNPsDKEHWUS NPUKNAABLIBAIOT K IMHUAM NUTAHUSI NEPEMEHHOTO USI NMOCTOSIHHOTO TOKa, (hopMbl Bbi-
XOAHbLIX UMNYNBLCOB AOMKHLI COOTBETCTBOBATL TpeboBaHusaM Tabnuy 4, 5 u 6. B Tom cnydae, koraa BbIGPOCHI
HanpsKeHUA NoAAK0T HENOCPEACTBEHHO C BbIX0AA reHeparopa, (popMbl UMNYALCOB A0MKHbI COOTBETCTBOBATL
TpeboBaHuam Tabnuubl 2. He npeanonaraetcs, 4to6bl hOPMbI UMMYNBLCOB COOTBETCTBOBANM TpeGoBaHMAM
KaK Ha BbIXOAE reHeparopa, Tak U Ha BbIXx0Ae YCTPOMCTBA CBA3WU/Pa3BA3KM OAHOBPEMEHHO, HO TOMbKO TOrAa,
Korga 3To npumMeHumo k NO.

HacToawmit reHepaTtop npeaHasHayeH Ans reHepauumn BbIOPOCOB, UMEIOLWMX ANUTENbHOCTb:

- (hpoHTa HaNpsXXeHNA XoNocToro xoaa 1,2 MKC;

- UMNYNbCA HaNPSHKEHUA X0N0oCcToro xoaa 50 MKc;

- (ppOHTA TOKA NPU KOPOTKOM 3aMbIKAHWUM BbIXOAA 8 MKC;

- UMNYNbCA TOKA NPU KOPOTKOM 3aMblkaHuK Bbixoaa 20 MKC.

YnpouieHHas cxema reHepatopa npueefieHa Ha PUCYHKE 1. 3Ha4eHUs aNeMeHTOB Rgy, Rgy, Ry, L, 1
C BbIGUpaloT Takum 06pasom, UToObl reHeparop chopMupoBan BbIGPOC Hanpsbkenus 1,2/50 MKG B pexvme
XONOCTOro xoaa v Buibpoc Toka 8/20 MKC B peXxuMe KOPOTKOro 3aMblKaHusI.

C o/ 'm T
| I | O L O
u C, Rs Rsy

o O

U — NCTOYHMK BLICOKOTO HampsikeHus, R, — 3apAaHbIi pesucTop; C, — HaKoNUTESbHLIA KoHAEHCaTop;
Rg — pesucTopbl, hopmupytoljue thopmy UMNynbea; R, — pesucTop, Cornacyoui NnosiHoe ConpoTUBIIeHue,
L, — NHAYKTUBHOCTb, popMUpytOLasa BpeMs HapacTaHus, Switch — BbikmouaTerb

PucyHok 1 — YnpolleHHas cxeMa KoMBUHUPOBaHHOTO reHepaTopa BeIGpocoB

OTHOLLEHNE NUKOBOTO BLIXOAHOTO HAMPSKEHWS XONOCTOr0 X0A4a K MMKOBOMY 3HA4Y€HUIO TOKa KOPOTKOro
3aMbIKaHWSA 4 O4HOIO U TOFO e BbIXOAHOTO nopTa KOMBUHMPOBAHHOTO reHepaTopa BbIGPOCOB AOIMKHO pac-
cMaTpuBaThCs B kayecTBe ahEKTUBHOIO BbIXOAHOMO MOMHOMO CONPOTUBIIEHUSA.

Onsa ykazaHHOrO reHepaTtopa OTHOLUeHWEe onpeaensieT ahcheKTMBHOE BbIXOAHOE MOJIHOE COMpOTUBIE-
Hue 2 Om.

Koraa Bbixoa reHepaTopa noaknoyeH k O, hopma uMnynbca HanpsiXXeHUs U TOKa ABNAETCA PyHKUMUEN
BXOZHOrO MorHoro conpotuenerus NO. 310 CONPOTUBINEHNE MOXET U3MEHATLCA BO BPEMS NPUIOXEHUS Bbl-
6pOCoB HanpshkeHUsi kK 06opyaoBaHuio NGO u3-3a Hagnexawlen paboTbl YCTAHOBMNEHHbIX YCTPOWCTB 3aLUUTHI,
nm60o Npo6os 3a30pOB NN KOMMOHEHTOB, €CIMU 3aLLUTHbIE YCTPOWCTBA OTCYTCTBYIOT UMM HEUCNPAaBHbI. Takum
06pa3om, uMnynbCbl HaNpsbkeHus 1,2/50 MKC U UMNYNbChl TOKa 8/20 MKC AOMKHbI 06ecneyunBaTbCa Ha OAHOM
U TOM XK€ BbIX0Je reHepaTopa B COOTBETCTBUM C TPEOOBAHUSIMU HArPY3KK.

6.2.2 Paboumne xapaKkTepuCTUKMN reHepaTopa

nOJ'lFlpHOCTb nonoXxutenbHasA 1 oTpuyaTenbHaa

da3oBbIN caBUr B AnanasoHe ot 0 go 360° no OTHOWEHUIO K ha3oBoOMy
YIIy Hanpsi>XeHUsi B IMHUW SNEKTPONUTAHUA NEPEMEHHOIO
Toka MO ¢ gonyckom + 10°

YacToTa cnegoBaHus MMNynbLCoB 1 pa3 B MUHYTY WUnu YaLle

MWKOBOE BLIXOAHOE HaMpsKeHUe B peXxmme perynupyemoe B ananasoHe ot 0,5 kB go Tpebyemoro uc-
XOINOoCTOro xoaa NbITATENbHOIO YPOBHA

dopmMa umnynbca HanpsXKeHus cM. Tabnuuy 2 u pUCYHOK 2
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Jonyck yCTaHOBKM BbIXO4HOIO HanpsXXeHns cMm. Tabnuuy 3

BbIXOAHOW NUKOBbLIN TOK B PEXXMME KOPOTKOro B 3aBUCUMOCTU OT YCTAHOBIIEHHOrO NUKOBOTO Hanpsike-
3aMblKaHUA HuA (cMm. Tabnuupbl 2 n 3)

dopma uMnynbca Toka cm. Tabnuiy 2 U pUCYHOK 3

MpumMmevyaHune — BpeMeHHble NapaMeTpbl AEUCTBUTENBHBI A1 TOKa KOPOTKOro 3aMblKaHUA Ha BbIXOAE reHepa-
Topa 6e3 peaucropa 10 Om (cm 6.3).

Jlonyck yCcTaHOBKW BbIXOZHOIO TOKA B pexume cm. Tabnuuy 3
KOPOTKOrO 3aMblKaHus

Tabnuya 2 — OnpegeneHusa napameTpos umnynscos 1,2/50 n 8/20 mke

OrvtensHocTb Ty,

AnuTenbHocTb cpoHTa Ty, MKC MKC

HanpsbkeHue xonocTtoro xoga T,=167-T=12+x30% Ty=T,=50+20%

TOK KOpOTKOro 3aMbIKaHWs T,=125-7,=8220% Tg=118-T7,=20£20%

Tabnwu ya 3 — CooTHOwWeHne Mexay NUKOBbIM 3Ha4Y€eHUEM HanpsPKeHUA XOorocToro Xxoga U NUKOBbIM 3Ha4eHUEM TOKa
KOPOTKOro 3aMblKaHUA

MnKkoBOe HanpsxeHne B pexume xonoctoro xoaa =+ 10 % MUKOBBIN TOK B peXXMMe KOPOTKOro 3amblkaHuA + 10 %
Ha BbIXxoAe reHepaTtopa, kB Ha BbIXoAe reHepaTopa, KA
0,5 0,25
1,0 0,5
2,0 1,0
40 2,0

Cneayet UCnonb30BaTh FEHEPATOP C HE3a3€MNEHHbLIM BbIXOA0M.

U, HOpManuaosaHHoe
A

1,0
0,91

0.5

- w

0,3

0,14

0,0 .
T t
. OT 08003 { : /

AnuTensHocTk ponTa: T,=1,67-T = 1,2 MKkc + 30 %.
AnutenbHocTs: Ty= T, = 50 mMkc + 20 %.

MpumevyaHune — 3HadeHne 1,67 aABnAeTcs obpaTHO BEMIMYMHOW PA3HOCTU MEXAY MOPOroBbIMU 3HAYEHUSIMU
0,9n0,3.

PucyHok 2 — ®dopma nmnynbsca HanpsbkeHus xonoctoro xofa (1,2/50 MKC) Ha Bbixofie reHepaTopa
6e3 nogkntoveHus YCP
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TpeboBaHue K BENUMYUHE OTpULATENbLHOMO BbIOPOCA NPUMEHSIOT TONMBLKO K BbIXOAY reHeparopa. Ha
Bbixoae YCP orpaHuyeHuin Ha BENUYMHY OTPULATENBHOTO UMK NOMOXMTENLbHOMO BbIGpOCa He yCTaHaBNM-
BaIoT.

I, HopmanuaoBaHHbI
y

1,0

0,9

0,5

0,3 I

0,1
0,0

Or0ap0-0,3

AnutenbHocTb dpoHTa: T,= 1,25-T, = 8 MKc + 20 %.
OnutenbHoctb: Ty=1,18-T,, = 20 mkc + 20 %.

MpumeyaHue 1 — 3HaveHne 1,25 aBnsetca obpaTHoOI BENUYNHOI pa3HOCTU MeXAY NOPOroBbLIMUA 3HAYEHUAMU
0,91 0,1.

MpumMmedaHune 2 — 3HaveHne 1,18 nony4eHO M3 IMNUPUHECKUX AAHHBIX.

PucyHok 3 — dopma umnynsca Toka KOpOTKOro 3amblkaHus (8/20 MKC) Ha Beixoge reHepatopa
6e3 nogkntoveHunsa YCP

TpeboBaHue k BenUYMHE OTPULLATENBLHOTO BbIOPOCA NPUMEHSIIOT TOMNLKO K BbIXOAY reHeparopa. Ha Bbl-
xoae YCP orpaHuyeHuii Ha BENUUYMHY OTPULIATENBHOTO UM NONMKUTENLHOIO BIOPOCA HE YyCTaHABMMBAIOT.

6.2.3 KanubpoBka reHepaTopa

XapakTepucTukn UCMbITaTeNbHOro reHepaTopa A0DKHbI ObITb OTKanNMOpPOBaHbl A58 TOro, YTOObLI YCTaHO-
BUTb, YTO OHN COOTBETCTBYIOT TPEOOBAHUSAM HACTOSALLErO CTaHAapTa. [na SToro NPOBOAAT CreAyioLyo nNpo-
ueaypy (cM. Takke npunoxeHue G).

Bbixoa reHepatopa AOMmKeH ObiTb MOAKMIOYEH K U3MEPUTENbLHOW CUCTEME C AOCTATOYHOMN LUMPUHOW NO-
1nocCbl NPONYCKaHUSA, AOCTaATOMHbIMW BO3MOXHOCTAMW MO HANPSBKEHUIO U TOKY ANS MOHUTOPUHIA XapakTepu-
CTUK curHamnos. NpunoxeHune E cogepxuT MHOpMaumio O LUMPUHE NMOSOChI BbIOPOCOB HANPSHKEHUSA.

Ecnn ans uamepeHuns Toka KOPOTKOrO 3amblkaHMSA UCMONb3yT TpaHcdopmarop Toka (NPOOHUK), OH
AomkeH BbITh BoIOpaH TakuMm 06pasoM, UToObl HE MPOUCXOANIO HaCkILLEHEe MarHuTonposoaa. HumHasa (Mu-
Hyc 3 aB) yrnoeas yacrota npobHuka gomxHa ObiTb MeHee 100 Iy,

XapakTepucTukn reHepaTtopa A0SHkHbl OblTb M3MEPEHbI ¢ MOMOLLLIO BHELLHEro KoHaeHcaTtopa 18 mMkd,
NMOAKITFOYEHHOro NOCNEeA0BAaTENBHO C BbIXOAOM Kak Npu pasoMKHYTOW uenu (Harpyska He meHee 10 kOm), Tak
W NPU YCIIOBUAX KOPOTKOTO 3aMblKaHWUSI NPU TOM Xe YCTAHOBNEHHOM HanpsxkeHun. Ecnu kongeHcartop 18 mkd
BCTPOEH B reHepaTop, BHELUHWI koHAeHcaTop 18 MkD Ansa kanubpoBku He TPebyeTes.

Bce paboune xapakTepucTukm, ykasaHHble B 6.2.2, 3a UCKNoYeHneM casura das, AOSKHbI BbINOMHATLCA
Ha BbIXOAe reHepartopa. XapakTepucTuku casura a3 A0MmKHbI BbIMONHATLCA HA Bbixoge YCP npu 0°, 90°,
180° 1 270° anst 0oAHON NONSAPHOCTMW.

MpumedaHne — B cnyvae fobaBrneHnss [OMNOMHUTENBHOMO BHYTPEHHEro UMK BHELLHEro pe3ncTopa K BbIXOAY
reHeparopa Ansa ysenuieHns apdeKTMBHOro NoHOro ConpoTUBMeHUa UCToYHMKa ¢ 2 OM, Hanpumep o 12 unu 42 OM
B COOTBETCTBUM C TpebOoBaHUSAMU UCNBITATENBHOW YCTAHOBKW, AMUTENBHOCTL PPOHTA U ANUTENBHOCTE UCTbITATENbHBIX
UMMYNbCOB Ha BBIXOAE YCTPOWUCTBA CBA3N MOTYT BbiTb 3HAYUTENBHO U3MEHEHDI.
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6.3 YctpouncrtBa cBA3U/pa3BA3KU

6.3.1 O6wume NonoxeHnn
Kaxxgoe YCP coCTouT n3 CXeMbl pa3BA3KU U CXEMbI CBA3M, KAK YKA3aHO B MpMMEpPax Ha pucyHkax 5—11.

MpumeyaHune — Pe3auctopbl WKUNKU KOHAEHcATOPLI CBA3U MOryT 6bITb YacTbio YCP, yacTbilo reHepaTtopa unu
JANCKPETHLIMU BHELLIHUMU SreMeHTamu.

B nMHUAX NUTaHUs NEPEMEHHOTO UNKU NOCTOSIHHOTO TOKA YCTPOWCTBO pa3sBa3ku obecrneunBaer OTHOCH-
TErNbHO BbICOKOE MOMHOE CONPOTUBIIEHWE ANA BbIOPOCOB HANPSDKEHUS, HO B TO XK€ BPEMS MO3BONAET NpoTe-
KaTb TOKY K UCNbITyeMOMY 060pyAOBaHUIO. 3TO NOMHOE CONPOTUBMEHUE No3BonseT hopMUpPOBaTL UMNYSLC
HanpsbkeHus Ha Bbixoge YCP u npegorspawaer obparHoe nporekaHue Bbibpoca Toka B UCTOUHUK NepPeMEH-
HOrO WUIM NOCTOSIHHOTO TOKA. BbICOKOBONLTHLIE KOHAEHCATOPbI MCMOSb3YIOT KaK 9NeMEHT CBA3MW, N0A00PaHHbLIN
no BENUUUHE, YTOObLI 006eCNeUnTb NPOXOXKAEHNE UMMYNLCA NONMHOW AnuTenbHOCTU K UO. YCP AnSA UCTOYHUKOB
NUTaHUS NePEMEHHOTO UIN MOCTOSAHHOIO TOKA AOSMKHO ObITb CKOHCTPYMPOBAHO Tak, uTobObl hopma umnynbca
HanpsbKeHUa B PEXMME XOS10CTOro xoAa u hpopMa UMNyrnbca Toka B PeXMMe KOPOTKOrO 3aMblKaHMSI COOTBET-
cTBoBanu TpebosaHusm Tabnuy 4, 5 u 6.

Ana nuHuiA BBOAA — BbIBOAA CUIHANOB M JIMHWIA CBSA3W NOCIEA0BaTeNbHOEe MOSIHOE CONPOTUBMEHUE
yCTPONCTBA pa3Bsi3kM OrPaHMYEHO HEOOXOAUMON LUMPUHON MONOCHI AN NEPEAAYUN AaHHbIX. SNEMEHTbI CBA3M
MOTYT ObITb KOHAEHCATOPaMM, KOIAA NMHMA AonyckaeT ahdeKTbl eMKOCTHOM Harpysku, OrpaHuYnMTENbHBLIMK
yCTpONCTBaMn unu paspsgHukamu. Ecnu BBoA NOMeExu Npou3BOAMTCH B COEAUHUTENbHbIE NMUHUK, TO hopMa
MMNYNbCa MOXET ObITb UCKAXXEHA MEXAHM3MOM CBSI3M, Kak OnucaHo B 6.3.3.

Kaxxgoe YCP gomkHo yaosnerBopsATb TpeboBaHusmM 6.3.2 u 6.3.3 u cooTBETCTBOBATH TPEOOBAHUAM Kanu-
6poBku no 6.4. NpumeHeHne YCP npon3BoasT B COOTBETCTBUM CO CrieayioLLen Onok-cxeMomn (CM. pUCYHOK 4).

BriGop cxembl
CBsI31/pa3Bsskm

MopT nuTaHus
nepemeHHoro/
NOCTOAAHHOTIO ToKa?

Oa

MpoBsog — 3emnsi

CBA3b?

Mpoeoa — nposog \

1 ¢dbaza Unu NOCTOSIHHBIIA 1 ¢pasa unu NOCTOAHHbLIN
TOK: PUCYHOK 5, TOK: PUCYHOK 6,
3 asbl: pUcyHok 7 3 dbasbl: pucyHok 8
OKpaHVpoBaHHBLINA Het
KaGenb?
3kpaH OnuH KoHe
noaKIoYeH?

O6a KkoHLa \
CUMMETPUUHbIE Ha

INIMHWK?

PucyHok 12 PucyHok 9 PucyHok 10 unu 11

PucyHok 4 — Beibop MeToaa cBA3W/pasBA3KM
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6.3.2 YcTpoicTBa CBA3W/pasBA3KM AOSfIA NMOPTOB 3FIEKTPONUTAHUA MNEPEMEHHOro/MOCTOAHHOIO
TOKa C HOMUHaNbHbLIM NOTPEe6NAeMbIM TOKOM He Gonee 200 A Ha NMHUIO

MakcumanbHas amnnuTyaa, AnMTenbHOCTb (PPOHTA U ANUTENBHOCTL AOMKHbI ObITb MPOBEPEHDLI NO Ha-
MPSHPKEHMNIO B YCINOBUSX XOMNOCTOr0 X04a W N0 TOKY B YCNOBUSAX KOPOTKOrO 3aMblKaHUS Ha BbIXOAHOM nopte NO.
MapameTpbl UMNynbca, M3mepeHHble Ha nopte YCP, nogkntovaemom k MO, 3aBUCAT OT UCTOYHMKA reHepaTopa
W AeWCTBUTENbHbLI TONBLKO AN KOHKPETHOW UCMbITAHHON KOMOMHauuu «reHepatop/YCP». TpeboBaHue k Benu-
YMHE OTpULATENbHOTO BLIBPOCA NPUMEHSIIOT TOMNbKO K BbIxoA4y reHepartopa. Ha Beixoge YCP orpaHuyeHuii Ha
BEJIMYMHY OTPULIATENBHOTO BbIGPOCA HE YCTaHABMMBAIOT.

YCP AOMmKHO ObITb NOAKIOYEHO K U3MEPUTENbLHOW CUCTEME C AOCTaTOYHOW LUMPUHOM NOMOCk! npony-
CKaHWA, 0OCTaTOYHbIMWU BO3MOXHOCTU MO HaNPSXKEHUIO U TOKY AN MOHUTOPUHIa XapakTEPUCTUK CUTHAMOB.
MHAYKTUBHOCTb pa3BA3KM AOMKHA ObiTb BbiOpaHa usrotosutenem YCP Takum obpasom, 4ToGbl NnageHne Ha-
npsbkeHus Ha YCP He npesbiwano 10 % OT ero BXoAHOrO HanpsbkeHWs npu 3agaHHOM HOMUHANbHOM TOKE, HO
He AofmkHa npesbiwatb 1,5 MIMH.

OnA Toro 4ToObl NPEfOTBPAaTUTL HEXEnaTenbHoe nageHuwe HanpsbkeHus B YCP, 3HauyeHue anemeHTa
pas3Bsi3kn OMMKHO ObITb YMEHbLUEHO Anst YCP ¢ HomuHanbHbIM TOKOM Gonee 16 A. Kak crneacTBue, NMKOBoe
HanpskeHue U AnNUTenbHOCTb UMMYMNbCa HanpsiXXeHWs X0NOCTOro xXoAa, KOTOpble U3MEePSAIOTCA 6e3 Harpysku,
MOryT BapbUpPOBAaTLCA B Npegenax AonyCcKoB, NpMBEAEHHbIX B Tabnuuax 4, 5 u 6. MO ¢ 6onblumm notpebne-
HWEeM TOKa NpeacTaBnsaoT coboli 6onee HU3KMe NonHbIE CONPOTUBNEHUS U BbI3bIBAOT BbIBPOCH! HANPSXEHUS,
Grnu3Kkne K ycrnoBusM KOPOTKOTO 3amblkaHus. Takum obpasom, ANns CUMbHOTOYHbIX YCP chopmMa KpuBoW Toka
ABnAeTca npeobnagaioLlen, 6onbLume JONYCKW Mo onpeaeneHunto HanpsiXKeHUs NpuemMneMbl.

Tabnunuya 4 —MNapameTpbl hopMbl UMMyNbca HanpsxeHusa Ha nopte YCP ans nogknioderuns NO

MapameTpbl hopMbl UMNYFLCA MornHoe conpoTUBnEHNe CBA3N

HanpPAXeHNA B pexuMe
xornocToro xoaa®: b)

18 Mk®
(«npoBoa — nNpoBoA»)

9 MKk® + 10 Om
(«npoBoa — 3eMNAY)

MukoBOE HanpsKeHue:
HOMWHanNbHLIA TOK < 16 A

16 A < HOMUWHamnbHbIA TOK < 32 A
32 A < HOMUHanbHBIA TOK S 63 A
63 A < HOMUHanbHbIA TOK < 125 A
125 A < HOMUHanbHbIA Tok < 200 A

3agaHHoe HanpsxeHue +10 %/-10 %
BafaHHoe HanpsxeHue +10 %/-10 %
3agaHHoe HanpsxeHue +10 %/-10 %
3agaHHoe HanpsxeHue +10 %/—10 %
3agaHHoe HanpsxeHue +10 %/—10 %

3apaHHoe HanpsaxeHue +10 %/-10 %
3apaHHoe HanpsxeHue +10 %/-10 %
3apaHHoe HanpsxeHue +10 %/-15 %
3apaHHoe HanpsixeHue +10 %/-20 %
BapaHHoe HanpsixeHue +10 %/-25 %

AOnuTensHoCTL poHTa

1,2 Mkc + 30 %

1,2 Mkc + 30 %

OnuTensHoCTb:

HOMUHanbHbIA TOK < 16 A

16 A < HOMUHanbHLIA ToK < 32 A
32 A < HOMUHanbHbIA TOK < 63 A
63 A < HOMUHanbHbLIA TOK < 125 A
125 A < HOMUHanbHbLIA ToK < 200 A

50 Mke +10 mke/-10 Mke
50 Mke +10 MKke/-15 Mke
50 Mke +10 mMke/-20 MKkc
50 Mke +10 MKke/-25 MKke
50 mke +10 MKe/-30 mKe

50 mkc + 10 Mkc/—25 MKke
50 mkc + 10 Mke/—30 MKe
50 mkc + 10 Mkc/—35 MKke
50 mkc + 10 Mkc/—40 MKke
50 mkc + 10 Mkc/—45 MKe

MpuMeyaHue — HoMuHanNbHEIA TOK B Tabnvue 4 — STo HOMWUHanNbHLIA Tok YCP,

3) YamepeHne NapamMeTpoB MMMyNbCa HaNPsKeHUs AOMKHO MPOU3BOAMUTLCS MPU HeHarpyxeHHoM Bxoge YCP
ANSA NOAKMIOYEHNUS K UCTOYHUKY NUTaHUA NepeMeHHOro/nocTosHHOro Toka.

b) B Tabnuue NpuBeseHb 3Ha4eHNs A1 KOMBUHUPOBAHHOMO reHepaTopa BIGPOCOB HANPSHKEHUS C MAeamnbHbIMU
3HavYeHuAMU. Ecnu koMBMHNPOBaHHbLIA reHepaTop BLIGPOCOB MMeET 3Ha4eHWss napaMeTpoB, Brmakue K [JOMyCTUMbIM
3Ha4YeHUAM, OTKNoHeHUs napameTpoB YCP MOryT NpuBeCTU K reHepupoBaHUto 3Ha4eHUii 3a npefenamu ONyckos Ans
KoMBWHauuK «reHepaTop/YCP».

Tabnwuya 5 — MapameTpbl opMbl MMMynbca Toka Ha nopte YCP gnsa noakntodeHna MO

MonHoe CONpPOTUBNEHNE CBA3U

9 Mk® + 10 Om
(«npoBog — semns»)P)

T;=1,25-T,=2,5 Mk £ 30 %
T4=1,04- T, =25 wmke + 30 %

MapameTpbl HOpMbI UMMyrbCca
TOKa B peXxume KopoTKoro
3aMblKaH1A?)

18 Mkd
(«npoBoA — NpoBoAY)

T,=125-T,=8 Mkc + 20 %
T4=118-T, =20 MKkc 20 %

AnuTensHocTb ppoHTa

AnuTenbHoCTb

) N3MepeHne NapamMmeTpoB MMMyrbca ToKa [JOrKHO NPOM3BOAUTLCS NP HeHarpyxeHHoM Bxoge YCP ans nog-
KITOHEHNS K UCTOYHUKY MUTaHUA NepeMeHHOro/NoCTOSIHHOMO Toka.
b) 3naueHune 1,04 NOMYYEHO N3 SMMUPUHECKUX AaHHBIX.
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Tabnuya 6 — CooTHOLIEHUE MeXAY MUKOBBIM 3HAYEHUEM HaNPSXKEHWUs1 XONOCTOro Xog4a U NUKOBBIM 3HAaYEHUEM TOKa
KOpOTKOro 3amblkaHus Ha nopte YCP ansa nogkntodenna KO

MWKOBLIV TOK B peXumMe KOpPOTKOro
3amblkaHna + 10 % Ha nopte YCP
ana noakntoveHua MO (9 mkd + 10 Om), A

MukoBoe HanpsxXeHWe B pexume
xonocToro xoaa + 10 % Ha nopte YCP
Ansa noakntodeHua MO, kB

MUKOBLIN TOK B peXUMe KOPOTKOro
3aMblkaHna + 10 % Ha nopte YCP
ana noakntoveHna MO (18 Mkd), KA

0,5 0,25 1,7
1,0 0,5 83,3
20 1,0 166,7
4,0 2,0 333,3

B npunoxxeHuu H npuBeaeHobl faHHbie onsa MO ¢ HOMUHaNbHBLIM BXOAHbLIM TOKOM BbiLie 200 A B kKaXxaon
¢ase.

Yka3saHHbl€ Bbllle XapakTePUCTUKN NPUMEHMMbBI ANA OAHOMAa3HbIX CUCTEM (NMHUSA, HENTParbHbIW NPo-
BO/, 3aLUUTHOE 3aseMneHune) u TpexdasHbix cuctem (TpU NMUHERHbIX NPOBOAA, HEUTPAribHbIA NPOBOA U 3a-
LMTHOE 3a3eMIEeHue).

KoMGUHMpPOBaAHHDLIM
reHeparop
& d
YCTpOWCTBO pa3Bs3ku
PO P % C =18 mkd
L , 8 Vo ® £
Mopt nuTaHus I
nepemeHHoro/ N Mopt
MOCTOSHHOIO [ h Y Wno
TOKa =l= T
PE
I YCTpOICTBO CBS3N

PucyHok 5 — lMpumep ycTpoicTBa CBA3U U YCTPONCTBa pa3BA3KU A1 EMKOCTHOA CBA3N A5 JTIMHUNA
nepemMeHHoro/noCTOAHHOrO TOKa: CBA3b «NpPOoBOJ| — NPOBOJ»

YCTPOACTBO CBA3U

KOMGWHUpPOBaHHDIiA
reHeparop
—0 Py
R=100m
C = 9 mkd
YCTpoiCcTBO passAsku
o
L — Y Y\ O -
MopT nuTaHus I
nepemeHHoro/ S MNopt
NMOCTOSIHHOIO | ey M Y Wo
Toka ==
PE 1T T

PucyHok 6 — Mpumep ycTpoiicTBa CBSA3W U YCTPOWCTBA PasBA3KW AN eMKOCTHOR CBA3W ANA NUHUIA

nepeMeHHOro/MoCTOAHHOro ToKa: CBA3b «NPOBOJ — 3eMNA»
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Kom6uHupoBaHHbI#
reHeparop
A A
L C =18 mkd
192 o4
1 o 2
YCTPOCTBO pa3BA3ku o
S10%
L1 ) P,
Ll
T
MopT nuTaHus L Mopr
nepemeHHoro T T 1o
TOKA
N O ) .
o TIITT
I YCTPOICTBO CBA3N

Mepekntouatenu S, n S, MCMONb3YIOT ANS BbIGopa OTAMBHBIX NIMHUIA ANA NCMLITAHWIA.
Bo Bpemst crbITaHii NONOXEeHUE NepekriovaTens S, OTNUYAETCS OT NOMOXeHUs nepexniodaTens S;.

PucyHok 7 — lMpuMep ycTpoilcTBa CBA3N M YCTPOWCTBA pa3BA3KN AT EMKOCTHON CBA3U ANS NUHWIA NepeMEeHHOro Toka
(Tpu dpasbl). cBA3b «nposoa L2 — nposog L3»

KoMBuH1poBaHHbIi
reHeparop
(. O
[ h 4
R=100m
Lc-gmeo
S.
1 g\?“
YCTpOICTBO pa3BAaku
L1 o ® Y .
IT T 1 |
L2 T
MopT nutaxus L L n
NepemMeHHoro T T v
Toka 1 I
N r T l y A 4 -
o TTITT
| YcTpoiicTBo cBsA3n

Mepekntodatens S, UCMONb3YHOT AN BeIGOpa OTAENBHBLIX TUMHWIA ANS UCMBITAHMIA.

PucyHok 8 — MNpumep ycTpoiicTBa CBA3M W YCTPOACTBA pa3BA3KN AN eMKOCTHOW CBA3M ANSA NUHUA NepeMeHHOro Toka
(Tpu cbasbl): cBA3bL «nposof L3 — 3emns»

6.3.3 YcTpolicTBa CBA3U/Pa3BA3KN ANA COeaUHUTENbHbIX JIMHUNA

6.3.3.1 O6wue nonoxkeHus
MyHkT 6.3.3 onuceisaetT YCP ana Bcex TUNOB COEAUHUTENbLHLIX MUHWUIA 3@ UCKMIOYEHUEM HE3KpaHMpo-

BaHHbIX HAPY>XHbIX CUMMETPUYHBIX NIMHWUIA CBA3M, MPeaHA3HAYEHHbIX AN COeAUHEHUS LUMPOKO pacnpenenex-
HbIX CUCTEM, KOTOPbIE OMUCaHbl B NPUINOXEHUU A,

12
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Cnocob ¢cBA3K AOMmKeH ObiTk BbIOPaH B 3aBUCMMOCTH OT TUMOB COEAUHUTENLHBIX Kabenei, Cxem u ycno-
BMI 9KCMnyaTayuuu, npeaycMoTpeHHbIX cneuudukauuen npoaykra/craHaapTom.

CB$3b C HE9KPAaHUPOBAHHbLIMU NMUHMAMM TPebyeT yCTPONCTB CBA3M, KOTOPble 0becneunBaloT 40CcTaTou-
HYIO M3ONAUMIO MEXAY COEAMHUTENbHLIMU IMHUAMU U TEHEPATOPOM BbIOPOCOB, HO NMO3BONSIOT 3hEKTUBHO
nepeaasaTb UMMYMbC NEPEHANPSHKEHUSA.

ToBble ycTpolicTBa CBA3M, TAKUE KaK KOHAEGHCATOPbI UNnu razopaspagHbie Tpyoku, CnocobHble yaoBNeT-
BOPATb (DYHKLUSAM CBA3M U U30MALMKU, MOTYT ObITb MCNONb30BaHbl. CBA3b C UCMOMb30BAHMEM KOHAEHCATOPOB
noaaepXmMBaeT LENOCTHOCTb (DOPMbI UMMNYNbCA, HO MOXET UMETb MOCNEACTBUA ANnA dmnbTpauuu GbICTpoNn
nepeaavun AaHHbIX.

JlaBUHHbIE YCTPOWCTBA, TakMe Kak ra3opaspsiiHbie TpyOku, UMEIOT HU3KYI0 NMapasuTHYI0 eMKOCTb U No-
3BONAIOT NOAKMIOYEHNE K BONbLUMHCTBY TUNOB COEAMHUTENbHBLIX NMUHUMIA. HanpsbkeHne npobos coeauHuTens-
HOTO YCTPOWCTBA AOMKHO ObITb BLIOPAHO KAK MOXHO HUXKE, HO BbILLIE, YEM MaKCMManbHOe paboyee Hanpshie-
HWEe UCMbITYEMbIX NIUHWIA.

Bce YCP gomxHbl COOTBETCTBOBATL TpeboBaHMAM Kanubposku no 6.4.

Ecnu curHanbHbie IMHUM CUMMETPUYHBI, B YCTPOMCTBE Pa3BA3KU UCMONb3YIOT KATYLUKU UHAYKTUBHOCTU
C TOKOBOW KOMMNEHCALMEN.

Tpebyemas ah(PpeKTMBHOCTb pa3Bsi3kKM HA CTOPOHE BCMOMOraTernibHOro 060pyaoBaHusi 3aBUCUT OT Crie-
uudmkauum 060pyaoBaHUS U ONPEAEnsAeT 3HAaYEHUE INEMEHTOB pa3BA3KU (APOCCENU, Pe3UCTOPbI, KOHAEH-
caTtopbl, rasopaspsigHble TpyOku, OrpaHUYMTENbHbLIE YCTPOICTBA U T. A.), KOTOpble OyayT Mcnonb3oBarb. [na
TOro 4ToObI 06ECNeYnTb MaKCUMAarbHO BO3MOXHYIO 9(h(PEeKTMBHOCTb Pa3BA3kM U 3aLUMTY BCNOMOrarenbHOro
obopyaoBaHus, Ans BbIOOpa 9aNeMEHTOB Pa3Bsi3ku HEOOX0AUM aHaNU3 B KAX/I0M KOHKPETHOM Cry4ae.

6.3.3.2 Casisb/pa3sBsizka BbLIOPOCOB HANPSHKEHUS ¢ HEIKPAHUPOBAHHLIMU HECUMMETPUYHBIMU COEAUHU-
TenbHbLIMU NIUHUAMA

CB$3b C HEIKPAHMPOBAHHBLIMU HECUMMETPUYHBIMU COEANHUTENBHBLIMU NIUHUAMU MOXKET ObITb KaK «Npo-
BOJ — MPOBOA» TakK U «NpoBOA — 3eMnsy. Pa3eAska o6ecneunBaeTcsl O4HUM ApOCCENEM Pa3Bsi3Ku B KA 0
NMHUN.

Mpumep YCP ona HeakpaHMPOBaHHLIX HECUMMETPUYHBIX COEANHUTESNbHBIX NIMHUIA NOKa3aH Ha PUCYHKE 9.

KomBuHupoBaHHbIV
reHeparop

YCTpOMCTBO pa3Bsskn

Mopt
BCMOMOTaTenbHOro
o6opyaosaHus I'Iv?gT

YcTponcTeo ceAsn

1) Nepekntovarens S,

- npoBof — 3eMns: nonoxeHxue 0,

- nposog — npoBog: nosuuuu ¢ 1 no 4

2) nepekrntovatenb Sy: nosuuyuu ¢ 1 no 4:

- BO BPEMs UCMbITaHWI NosoxeHue nepekrodaTens S, oTNIMYAeTCs OT NOSOXEHUs nepekntoyaTens Sy

MpumevyarHune — CD: anemeHT cBA3K (cM. Tabnuuy 8).

PucyHok 9 — MpuMep yCTpoOiCTBa CBS3M W YCTPONCTBA pasBsA3KU AN HE3KPAHUPOBAHHBIX HECUMMETPUYHBIX
COefMNHUTENBHbLIX MUHWUIA: CBA3L «NPOBOL — MNPOBOL» W «NPOBOA — 3eMnsA»
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6.3.3.3 YCP ansl BbIOpPOCOB HaNpPshKEHUN C HEIKPAHMPOBAHHLIMU CUMMETPUYHLIMU COEIUHUTENBHLIMM
NINHUAMU

Ms-3a xapaktepHOW npupoabl HEIKPAHUPOBAHHOW NPOBOAKM CBSA3U C HEIKPAHUPOBAHHBIMWU CUMME-
TPUYHBIMU COEAUHUTENBHBIMU IMHUAMU (BUTBIMU Napamu) BCEraa OCYLLECTBASIOTCA B CMH(A3HOM pexume,
TO €CTb MeXAy BCEMU NUHUAMU U 3EMNEN.

CuuTaercs, 4To nepegaqa aHeprumn ot reHepatopa Bbi6pocoB k MO gormkHa ObITb MOCTOSAHHOW U He 3a-
BUCALLIEW OT uucna nuHui B Kabene, YTO dKBUBANEHTHO NOSIHOMY COMPOTUBIIEHUIO CBA3M 0KONo 40 Om. 310
9KBMBAJIEHTHOE MOTHOE CONPOTUBEHUE CBA3W pacnpeaenseTca Mexay NMMHUAMK kabens.

Mo aromn npuymHe 3HayeHne pe3ucTopa CBA3M, UCNONbL3YEMOr0 Ha KaXKa0i NUHMKM B nape, KpatHo 40 OMm.
3710 npaBuno npumMmeHsieTca ana kabenen o 8 nuHui/4 nap. YCP gomiHO ObiTb BLIOPAHO B COOTBETCTBUM
C yucnoM nuHuii/nap, cylecteylowmx B kabene, Ho ansa kabenel ¢ 6onee yem 8 nNuHUAMKU/4 napamu napbl
DOMKHbI ObITb pasgeneHbl U CBA3aHbl Yepes HeCKONbKO 8-NuHelHbIX/4-napHbiX YCP ¢ UICNonb3oBaHUEM TakuMX
3HaYEHUW PE3NCTOPOB CBSA3N, KaK ANA UCNBITAHUN 8-NUHENHbIX/4-NnapHbIX Kabenen.

CuHdasHble agpoccenu UCNonb3yiloT ANA pa3BA3KK, AOoMycKalowen ObICTPyYIO nepeaadvy AaHHbIX u o0be-
cnevunsatoen IPPEeKTUBHYIO Pa3BA3KY B CUH(A3HOM pexume.

OauH u3 npumepos YCP aAna He3KpaHMPOBaHHLIX CUMMETPUYHLIX COEAMHUTENBHBIX IMHMIA NOKa3aH Ha
pucyHke 10.

KombuHupoBaHHbIN
reHeparop

RC—

CDICDJICDICD

YCTPOWCTBO pa3sBsi3ku

Mopt Mopr
BCMOMOraTesSIbHOro 1o
o6opyaoBaHus

YCTpoiCTBO CBA3N

PacueT sHauYeHus pesucTopa ceasn Rq

Mpumep ansa n = 4.

Rc=4-400m =160 Om.

3Ha4eHnsa peancTopoB CBA3N BbIOPaHbl TakuM 06pa3oM, YTo6b! UX conpoTuBreHne B Napannernb Obino aKkBUBaneHT-
HO 40 OM. McnbiTaHne nopTa Ha YeTbipe NUHWKU, Hanpumep, TpebyeT YeTblpex pe3ncTopos no 160 OM Kaxablid.

L c TokoBOI KOMMNeHcaL el MOXET BKIoYaTh B cebs BCe YeThipe KaTyLUKU UnW TOMbKO Napel (Kak nokasaHo Ha pu-
cyHKe 10), 4ToBbl 6bITb 3PPEKTUBHEIMU.

MpumMmedaHue — CD — anemeHT cBs3n (cM. Tabnuuy 10).

PucyHok 10 — Mpumep ycTpoNcTBa CBA3N U YCTPOACTBa pa3BA3KW ANS HESKPAHUPOBAHHBIX CUMMETPUYHBIX
COeIVHNTENbHBIX MUHUIA: CBA3L «MPOBOAA — 3eMIIA»
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[na coeanHUTENbHBLIX BLICOKOCKOPOCTHLIX AMHUIA MOTYT ObiTb UCNOMNbL30BaHbLI NPUMEPDLI, NMPUBEAEHHbIE
Ha pucyHkax 10 u 11.

[na Toro uyTo6bl n3bexaTb KOHAEHCATOPOB CBA3N U Pa3BA3KK, OKa3bIBAIOLMX OUNLTPYIOLLIEEe AENCTBUE
Ha nepeaadvy AaHHbIX, TpebyeTca c6anaHCUPOBaAHHAS BbICOKOYACTOTHAsA CXEMA C MCMONb30BAHMEM KOHAEHCA-
TOPOB CBA3U C APOCCENEN CBA3N.

Ha pucyHke 11 nokasaH npumep YCP ana CUMMETPUYHbBIX COeANHUTENBHbIX IMHUA, NO3BONSIOLLMX NPO-
BEAEHME UCNbITAHUN CO CKOPOCTLIO coeauHeHns meHee 1000 MouT/c.

KoMGUHMpOBaHHbIN | —

reHepartop Rec _(‘L
[ ’)—l
[ ] Ral |Rs

BenomoratensHoe |
obopynosaHne ‘L
f

-

i Laa] L2 il Lia
Cop Cia |
|
é |
L__ - N ?
Pa3Bsiaka I Cssi3b

PacyeT 3Ha4eHuiA pe3sucTOpPOB M KOHAEHCATOPOB CBA3M:

Re v Rp: 3Ha4eHus pesncTopoB cBA3W BbibGpaHbl TakuM o6pa3oM, 4Tobbl UX conpoTuBneHne B napannens 6bino
akBuBaneHTHo 40 Om. Takum o6pa3om, UcMbITaHWE NopTa Ha fiBe napbl, HanpuMep, TpebyeT ABYX peancTopoB no 80 Om
KaxkZbliA, a AN UCNblTaHWA NopTa Ha YeTbipe napbl TpedytoTes YeTkipe pesucTopa no 160 OM Kaxabli.

Ra Rg, Cq, Co, Ly, Ly, Ls: Bce KOMMOHEHTHI nogo6paHbl TakuM 06pa3oMm, YTOOLI yCTaHOBNEHHEIE UMMYILCHBIE Na-
pameTpbl 6bINK BbINOMHEHEI

PucyHok 11 — NMpumep ycTpoiicTBa CBA3M M YCTPOUCTBA pa3sBA3KU AN HESKPaHUPOBaHHbLIX CUMMETPUYHBIX
COefJVHNTENbHbIX JIMHWIA: CBSA3b «MPOBOAia — 3EMIIsi» Yepe3 KOHAEeHcaTophbl

Ecnu HOopmarnbHOEe (PYyHKUMOHMPOBaHUE HE MOXET ObiTb AOCTUrHYTO u3-3a BnusHus YCP Ha UO, ko-
MUTETaM MO NPOAYKLUMU CReayeT yka3arb COOTBETCTBYIOLLYIO ONEpaLMIio UNu YyCTAHOBUTb, YTO UCTILITAHNE HA
YCTOMYMBOCTb K BbIOPOCY HanpshkeHusl He TpebyeTcs.

6.4 KanubpoBka ycTpONCTB CBA3W/pPa3BA3KU

6.4.1 OOwme NONoXeHus

[na Toro 4ytobbl pe3ynsrarbl UCNLITAHWIA C pa3HbiMM YCP Obinu CpaBHMMbI, NOCREAHWE AOMKHbLI NPO-
XOAWTb NEPMOANYECKYIO KanuBpoBKy. [nsa aToro HeobxoamMma cneayioLlas npowueaypa ans usmepeHus Hanbo-
nee cyLecTBeHHbIX xapaktepuctuk YCP. MNapameTpbl uMnynbca, uaMmepeHHoie Ha nopte YCP, nogknioyaemom
k MO, 3aBUCAT OT UCTOYHMKA reHepaTopa U AeiCTBUTENbHbLI TONMLKO AS1S KOHKPETHOM UCTIbITAHHON KOMOUHaLUuK
«reHepatop/YCP».

MameputensHoe o6opyaoBaHue, UCMonb3yeMoe Ans kanubpoeku YCP, fOMKHO OTBEYaTb TEM e Tpebo-
BaHUSIM, YTO NPEAbABNAIOT K kKanubpoBke reHeparopa (cMm. 6.2.3).
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6.4.2 Kanubposka YCP ansa nopToB 3f1eKTPONUTAHUA NepPeMeHHOro/noCTOAHHOrO ToKa ¢ HOMMU-
HanbHbLIM NOTPeGNsieMbIM TOKOM He bonee 200 A Ha IMHUIO

Xapakrepuctuku YCP formkHbl ObITb U3MEpeHbl B YCMOBUSIX XONOCTOFO Xoaa (Harpyska He MeHee
10 kKOM) 1 B yCnoBUaX KOPOTKOro 3aMbikaHus (meHee 0,1 OM) Npu TOM ke YCTAaHOBNEHHOM HaNPSXEHUW.

OcraToyHOo€e UMMYIbCHOE HaMpPsHKeHUe, U3MEPEHHOE MeXAY UCTILITYEMbIMU IMHUAMM U 3€MANEN Ha Nop-
Te NMUTaHUS NepPeMEeHHOro/MOCTOSAHHOIO TOKA YCTPONCTBA pa3eAsku 6e3 nogknoveHna O u nutaowen cetu,
He AOIMKHO npeBbIwaTh 15 % OT MakCUManNbHOTO NPUMEHSAEMOTO UCTILITATENbLHONO HAMPSKEHUA UMK ABYX pas3
OT HOMMHANBLHOTO NUKOBOIo HanpsbkeHua YCP, B 3aBUCMMOCTH OT TOro, 4To GonbLue.

HexenatensHoe UMNyNbCHOE HanNpsXKeHUe, U3MEPEHHOE MEXAY NIMHUSIMU, HE NOABEPXKEHHLIMU UCNbI-
TaHuaAM, n 3emnen 6e3 nogknioueHusa MO u nuTaloLwel CeTu He AOMKHO npeBbIlaTh 15 % OT MakCMManbHOTO
NPUMEHAEMOrO UCNbITATENBHOIO HaNPSHXKEHUA (XONOCTON X0A4).

MpumevyaHne — M3-3a cTpykTypbl YCP 3HauUTeNbHaA YacTb UCTILITATENBLHOIO HanpshkKeHUs MOXET NOSBUTLCS
KaK HanpsikeHWe «NpoBog — NPOBOA» BO BPEMsA CBA3W «NPOBOA — 3eMIsA». DTO HanpspkeHue MoXeT 6biTb Bhille COOT-
BETCTBYIOLLEr0 UCNBITAaTENLHOMO YPOBHA «NPOBOA — NPOBOA» B CMyYae BLICOKOro nosnHoro conpotuenernnsa MO (cm. 7.3
ANA AONONHUTENBHON UHopMaLuK).

Bce xapaktepucTtuku, ykasaHHole B 6.3.2, Tabnuuax 4, 5, 6, 40/mKHbI ObITb BbINOMHEHLI HA Bbixoae YCP
B PEeXUME XONOCTOro XoAa nopra NUTAHWUA NePEMEHHOIO/MOCTOSHHOIO ToKa.

6.4.3 Kanuobposka YCP ana coeanHUTENbHbIX NIMHUMA

6.4.3.1 O6Gwme nonoxxeHus

PekoMmeHaoBaHO M AOCTATOMHO NPOBOAUTL KanubpoBky YCP ana coeAuHUTENBHbLIX IMHWIA B TOM XK KOH-
durypayum (C yCTaHOBMEHUEM TeX Xe CaMbiX ANIEMEHTOB CBSI3U M pa3BsA3KM), koTopas OyaeT ucnonb3oBaHa
npu NpoBeAeHUU UCTIbITAHUNA.

OcTaTo4HOEe UMMYMbCHOE HaNpsXKeHUe, U3MEPEHHOE MEXAY UCTILITYEMbIMU NIMHUSIMKM U 3EMIIEN HA NOp-
Te MoAKNioYeHua BcnomoraTenbHoro obopyaosaHuss YCP 6e3 nogknioyeHus MO u BcnomoratenbHOro 06o-
PYAOBaHUS, AOMKHO BbITb UBMEPEHO U 3aPETMCTPMPOBAHO TakuM 06pa3som, 4yTobbl nonb3osarenu YCP mMornu
onpeaenuTk, 4OCTATOYHA NK 3aLUMTa ANA UCTMONb30BAHUSA C KOHKPETHBLIM BCMOMOraTenbHbIM 000py10BaHMEM.

6.4.3.2 Kanubpoeka YCP ans HECUMMETPUYHBLIX COEAUHUTENbHbIX NUHUI

M3mepeHns npousBoASAT C MMNYNbLCOM, NPUMNOXKEHHbLIM K OQHOW LIEMKX CBA3KM 3@ OAMH pas.

MakcumanbHyto amnnuTyay, ANUTeNbHOCTb PPOHTA U ANMTENBHOCTE UMMYNbCA U3MEPSIOT ANst HOMU-
HanbHOIO UMMNYNbLCHOTO HanpshxkeHus u Toka YCP Ha BbixogHoM nopTte NO B cooTBETCTBUM € Tabnuuen 7.

Bxoabl ycTponcTBa pa3sBA3KM CO CTOPOHbI BCMOMOraTenbHOro 060pya0BaHUst A0MKHbI ObITb 3aKOPO4EHbI
Ha 3alUTHOE 3a3eMMEHUE ANSI U3MEPEHUS UMMYNbCHOTO HaMNPSHKEHUS U UMMYNbCHOIO TOKa Ha BbIXOAHOM
nopte NO.

BenuunHa ocTaTtouHOro HanpsXKeHUsi 3aBUCUT OT TpeboBaHMI K 3aLLUMTe BCMOMOraTensHOro obopyaosa-
HUSA. MOSTOMY HMKAKUX HOPM B HACTOSILLEM CTaHZapTe He YCTaHOBMEHO.

Tabnuya 7 — CeogHasa Tabnuua npouecca kanmbpoku YCP ans HECUMMETPUYHbLIX COeAUHUTENBHBIX NMUHUIA

CTopoHa BcriomoraTeris- | CTopoHa UenbiTyeMoro

Cessb

N3mepeHune

Horo oGopyLoBaHUs

obopyaoBaHuA

Bbi6poc HanpsxxeHNs
co cTopoHbel MO

OauH nposog —
3eMnA

OnWHOYHas NNHUS.
MukoBoe HanpshKeHue,
ATUTENBHOCTb (PPOHTA,

ATUTENBHOCTL

Bce nuHMKM 3aMKHYTHI
Ha PE

XonocToit xog

BuiGpoc Toka co cTo-
poHel MO

OauH nposog —
3eMnA

OfnHOYHas NMHUA.
[MnkoBOE HanpsiKeHue,
ANUTENbHOCTL PPOHTA,

ANUTENbHOCTL

Bce nMuHWMKM 3aMKHYTHI
Ha PE

KopoTkoe
3aMblKkaHue

Bbi6poc HanpsxeHus
co cTopoHsel MO

OnuH nposog —
nposog

OanHoYHas NUHUA.
[MukoBoe HanpsiKeHue,
ONUTENBHOCTL OPOHTA,

LAIUTENbHOCTB

Bce nuHMKM 3aMKHYTHI
Ha PE

XonocToi xof

Buibpoc Toka co cTo-
poHel MO

OgwvH nposog —
npoBsoz

OauHOYHAsA NUHUA.
[MuKkoBoE HanpsKeHue,
ANUTENbHOCTb (PPOHTA,

ANNTENBHOCTL

Bce nuHWMKM 3aMKHYTHI
Ha PE

KopoTkoe
3aMblkaHue
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CTopoHa BCcrnomoraTens-

CTopoHa UcnbITyeMoro

Ce43b N3amepeHune
Horo o6opyaoBaHna ob6opyaoBaHuA
OcTaTovHoe Hanps- OauH nposog — OaHa nuuua — PE XonocToi xog XonocTow xoa,
KEHWE CO CTOPOHBI 3eMns 3a OfVH pas.

BCMOMOraTensHoro
oGopyaoBaHus (c ane-
MeHTaMU 3aLuThl)

MukoBoe HanpaxeHue

Llenblo HacTosLwero npouecca kanubpoBkM SBMSETCA NpoBepka Haanexawero yHKLUMOHUPOBaHUSA
KOMMOHEHTOB, HACbILLEHUA pa3BA3bIBAKOLLMX APOCCEnen, pa3sasbipatoLlero addyekra ycTponcTea pasBsisky,
Harpy3o4HOn cnocoBHOCTU MO TOKY M acpdekTa cBA3M YyCTpOMCTBa CBA3U. MeToa CBA3M, ONMCaHHbIN B Npu-
BEAEHHbIX BbILLE MYHKTAxX, OKa3blBAET BNUAHWE HA DOPMY UMMYNbCOB HaNpshkeHWs u Toka. NapamMeTtpbl Ana
kKanubpoBkKu onpeaeneHsol B Tabnuue 8.

Tabnuya 8 — Xapakrepuctuku BoidpocoB Ha MO nopte YCP AN HECUMMETPUUHBLIX COSAUHUTENBHBIX JTUHWIA

BbixogHoe Voo Ha ﬂngel;:::ﬂb AnuTenbHocTb I Ha HO‘E::T:”;W Onurene-
HanpsxeHue | Bbixoge (Hanpf?x(eﬂue) T (Hanpaxenue) T, | Bbixoae ('rox)pT HOCTb (TOK) Ty
MeTog cBA3u reHepaTopa | MO YCP T.2167-T f T4=Ty MO YCP T.=1 25f T Ty=118-T,
a). b). o), +£10 %, fab% +30 %, +20 %, f+36% r +30 %,
kB kB - ! MKC A - ! MKC
MKC MKC
«[lMpoBog — 3eMna» 4 4 1,2 38 87 1,3 13
R =40 0Om
CD =0,5 Mk®
«MpoBog — 3emns» 4 4 1,2 42 95 15 48
R =40 Om
CD=GDT
«[lMposoag — nposoa» 4 4 1,2 42 87 1,3 13
R=400m
CD =0,5 Mk®
«[lMposog — nposoa» 4 4 1,2 47 95 1,5 48
R=400m
CD=GDT

a) PekomeHayeTcs kanubposaTs YCP npu caMoM BEICOKOM HOMUHAMNLHOM HaNPSXXEeHWN UMNYrbea, Tak Kak aTo
Mo3BOMUT CBECTU K MUHUMYMY 3D EKThI MEePEKIoHeHUs WyMa, CO34aBaeMoro orpaHuYUTeNbHBEIMU YCTPOWCTBaMu U
rasopaspsaHsIMu Tpybkamu. 3Ha4deHne AN HacTpoWKK reHepaTopa, npuBefeHHoe B Tabnuue, coctasnsaeT 4 kB. Ecnu
YCP paccunTaHo Ha gpyroe MakcuManbHOe UMMNYNbCHOE HanpsXXeHne, KanmbpoBKy cnegyeT OCcyLecTBAATL NP 3TOM
MaKcMMarbHOM HOMUHaNbHOM UMMYECHOM HanpsbkeHun. Cneyudukanms NMKOBOro ToKa KOPOTKOro 3aMblKaHWs [ omK-
Ha ObITb afanTupoBaHa coOoTBETCTBYIOWMM 0BGpa3om. Hanpumep, ecnm MakcumarnsHoe HanpsbkeHue 1 kB, 3HaveHue
TOKa KOPOTKOro 3aMblKaHWs, NoKkasaHHOe B HacTosLel Tabnuue, JomKHO BbiTb YMHOXEHO Ha 1/4.

b) Mpn cBS3N C NOMOLLBIO ra30BLIX Pa3pALHUKOB, OrpaHUHUTENBHBIX UINU NaBUHHBLIX YCTPOCTB BO3HMKAET onpe-
[ eneHHbI WYM NepeknoyYeHmns, BIMSIWMA Ha popMy umnynbca. Pabota ¢ MakcumanbHO BO3SMOXHBIM UMMYIIbCHBIM
Hanps’keHWeM MO3BOSIUT CBECTM K MUHUMYMY BRIMSIHUE LUyMa Ha pesynbraThl U3aMepeHnii. PekomeHayeTcst npeHebpeyb
LUyMaMu nepekoMeHnsa Ans UsmMepeHnii BpeMeH poHTOB U 3HAYEHWUIA ANUTENBHOCTW.

©) B Tabnnue NpuBeseHsl 3HaYeHNs AN KOMBUHMPOBAHHOO reHepaTopa BIGPOCOB HaNpPSXEHNS C naeanbHLIMU
3Ha4YeHUAMMN. Ecnu KOMBUHMPOBaHHEIA reHepaTop BbIGPOCOB MMEET 3Ha4YeHUs napameTpos, Grnakue K AONYCTUMbIM
3Ha4YeHUAM, TO OTKITOHeHWs napaMeTpoB YCP MOryT NpuBOAUTL K FeHEPUPOBaHWIO 3HAaYEHWA 3a npefenamun 4onycKos
4Ns KOMOUHauun «reHepatop/YCP».

6.4.3.3 Kanubpoeka YCP Ans CMUMMETPUYHBIX COEAUHUTENBHBLIX NMUHUIA

KanmbpoBoYHble n3MepeHUst AOMXKHbI ObITb BbIMOSHEHbI, Kak NoKasaHo B Tabnuue 9, NPy HOMUHANBHOM
UMMYNbCHOM HanpsikeHun YCP. MakcumanbHas aMmnnutyaa, AnUTenbHOCTb (hpOHTa U ANUTENBHOCTb BbIGPO-
ca J0MmKHbI ObITb U3MeEpEeHbI Ha BbIxogHOM nopte MO B cOOTBETCTBMU C Tabnuuen 9.

Bxoabl yCcTponcTBa pa3BA3ku K BCMOMOraTtenisHOMy 000pyaoBaHUIO0 AOMKHbI ObITh 3aKOPOYeHbl Ha PE
ANa usMepeHun HanpPsbkeHus U Toka Ha BbixogHom nopre UO.
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BennunHa oCcTaTovyHOro HanpsiXXeHus 3aBUCUT OT TPebOoBaHMI K 3aLuTe BCoMoratenbHoro o6opyaosa-
HUA. I'IoaTomy HUKAKMX HOPM B HacToALWEeM CTaHAapTe HE YCTaHOBJIEHO.
PekomeHayeTca, uTobbl HANPsXKEHWE XONMOCTOr0 X0A4a Mexay NPOBOAaMM pasHbIX nap Takke U3Meps-
nock. udpdbepeHumansHoe HanpsXKeHne Mexay napaMu MOXET nopoXaaTb NoxHble oTkasbl B O, KoTopoe
npeaHasHa4vyeHo Ans pa60TbI B CETAX C BbICOKOW CTEMEHbIO CUMMETPUN. HOprI Ang 9Toro 3HayeHunsa He ycra-
HaBNUBAIOTCSA, TaK KakK AOMyCK 3aBUCUT OT KOHCTpyKuum MNO.

Tabnuya 9 — CsoaHas Tabnuua npouecca kanubposkn YCP AN cCUMMETPUYHBIX COEAUHUTENBHBIX JIMHUIA

MeHTaMW 3aLuThl)

TpakT 40 Om?)

CTopoHa CTopoHa
CBA3sb VlsmepeHme BCnomMoraTesnibHoro NCMbITYeMOro
oBopyaoBaHua obopyaoBaHuA
BbIGpoc HanpspkeHua CuHasHbIN Bce NuUHWKM 3aMKHYTHI Bce nuHMM 3amKHYTHI XonocToi Xoa.
Ha cTopoHe NO PEXUM. BMecTe. Ha PE Bce nuHuu
Bce npoBoga — [MnukoBoe HanpshKeHue, coefjuHeHbl Mexay
3eMns. ANUTENBHOCTL OPOHTA, coboit
TpakT 40 Om® AnuTenbHocTb BeIbpoca
Bbi6poc Toka Ha cTo- CuHasHbIN Bce nuHWM 3amMKHYTHI Bce nuHUM 3amKHYTHI Bce nuHun
poHe MO peXUM. BMecTe. Ha PE 3aMKHYTbl Ha PE
Bce npoBoga — | TWKOBLIV TOK, ANUTENb-
3emns. HOCTb (PpOHTa, ANnTENb-
TpakT 40 Om® HOCTb BhIBpoca
OcTaTo4Hoe Hanps- CuHbasHbIN Kaxpas nuHua — PE XonocTow xoz XornocToW xoa
XeHue Ha CTopoHe peXUM. nooyepeHo.
BCTOMOraTernbHOro Bce npoBoga — MuKkoBoe HanpsKeHue
obopyfoBaHus (c ane- 3eMns.

a) TpakT 40 OM 03HayaeT, 4YToO MnofiHoe conpoTusneHune nepefaydn scerga 40 OM. 3TO 3HAUMT, 4YTO ANA CBA3N C
oAHoi napow ucnoneb3ytT 80 OM Ha nuHuio unu 40 OM Ha napy, Ans cBA3U ¢ ABYMSA napaMu ucnonsaytot 160 OM Ha
nuHuio unm 80 OM Ha napy, AN CBA3W € YETbIpbMA NapamMu ucnonb3ytor 320 OM Ha nuHuio unu 160 OM Ha napy.

Tabnuya 10 — XapakrepucTMKM MMNYNLCOB NepeHanpsxeHns Ha nopte NO YCP ansa cMMMETPUYHLIX COeUHUTENb-

HbIX JIMHWIA
BbixogHoe V, . Ha AnvtensHocte | finutencHocTe .. Ha OnuTtenbHocTb | AnutenbHocTb
oc poHTa (HanpaxeHue) SC
HanpsxeHue | Bbixoje (Hanpsxenve) T BbIXoAe ¢poHTa (ToK) T (ToK) Ty
MeTog cBAsH revepatopa | MO YCP | T TS CTEL i No yCP T=125-T, T4=118-T,
a), b), o), +10 %, fe30% +509" +20 %, + 30 %, +30 %,
kB KB - ! - ’ A MKC MKC
MKC MKC
CuHdasHbli 2 2 1,2 45 48 1,5 45
d)
pexum CDY.
TpakT 40 Om

a) PekomeHayeTca kanubpoeaTb YCP npu caMoM BLICOKOM HOMMHAMNBLHOM HaNpsXKEeHUW UMNYNbCa, Tak Kak 3To
MO3BOSUT CBECTN K MUHUMYMY 3D EKTbl NMEeperioveHns WyMa, Co3faBaeMoro orpaHniUTENbHLIMN YCTPOCTBaMmn 1
rasopaspsiiHeiMM TpyGKamu. 3HauyeHWe Arnsl HACTPOWKKU reHepaTopa, NnokasaHHoe B Tabnuue, coctasnseT 2 kB. Ecnu
YCP paccuutaHo Ha Apyroe MakcMMarnbHOe UMNYNbCHOe HanpsbKeHWe, kannbpoBKy cneayeT ocyLwecTBATb Npu STOM
MakcuMarnbsHOM HOMUHANBLHOM UMMYNLCHOM HanpskeHUn. CrneLpndukaLms NUKOBOro ToKa KOPOTKOro 3aMblKaHUs [OMnxX-
Ha ObITb ajanTupoBaHa COOTBETCTBYIOLMM 06pa3oM. Hanpumep, ecnu makcumanbHoe HanpsxkeHue 4 kB, 3HaueHue
TOKa KOPOTKOro 3aMblKaHusi, NokasaHHOE B HacTosiWwen Tabnuue, A0mKHO BbiTb YMHOXEHO Ha 2.

b) Mpu cBA3K ¢ NOMOLLBIO ra3oBLIX Pa3PSAAHNKOB, OrPAHUUMTESNBHBIX I NTABUHHLIX YCTPOCTB BO3HUKAET Onpe-
JEeneHHbIiA LLyM NepekriodeHus], BNUSAIOLMIA Ha dpopMy UMnynbca. Pabota ¢ MakcUManbHO BO3MOXHBLIM UMMYNbCHbLIM
HanpsiXXeHWeM Mo3BOMMUT CBECTM K MUHUMYMY BITMAHUE LWyMa Ha pesynbraTbl uaMepeHuil. PekomerayeTcs npeHebpeyb
LLyMaMU NepeKITioHeHns AN U3MepPEHUIA BpeMeH PPOHTOB U 3HAYEHUI ANTUTENBHOCTU.

©) B TabnuLie NpuBeeHb! 3HaYEHNS 1S KOMBMHUPOBaHHOTO reHepaTopa BbIBPOCOB HaNPsXXeHUs C uaearnsHLEIMM
3HaYeHusiMK. Ecnn kKoMBUMHUPOBaHHLI reHepaTop BLIGPOCOB UMEET 3HauYeHUsA napaMeTpos, Gnuakne K AoNyCTUMbIM
3HaYeHUsIM, TO OTKITOHeHUsi napameTpoB YCP MoryT npuBoaUTb K reHepupoBaHMWIO 3HA4YeHWIA 3a NnpeaernaMm onyckoB
Ans KoMbuHauumn «reHepatop/YCP».

9 YcTpolicTBO CBSA3N MOXET BLITh OCHOBAHO Ha KOHAGHCATOpaX, ra3oBbIX Pa3pAHUKaX, OrPaHUMTENLHLIX UK Na-
BUHHbIX YCTPOWCTBax UIM UCMONbL30BaTh Mto6oi cnocob, KoTopblil obecrnevnBaeT NPOXOXAeHUE NONE3HbIX CUrHANoB U npa-
BUNbHOE pyHKUMOoHUpoBaHue MO 1 B TO Xe BpeMS COOTBETCTBUE NapameTpam hopMbl UMNYNbLCOB HACTOSILLIEN Tabnuubl.
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7 UcnbiTaTenbHas ycTaHOBKa

7.1 UcnbiTaTenbHOe o6opyaoBaHue

B cocTaB ucnbiTaTenbHOR yCTaHOBKM BXOAUT cneayiowiee o6opyaoBaHue:

- NO;

- BCromorartensHoe 060opyaoBaHue, npu He0BXoa4UMOCTH;

- kabenu (onpeaeneHHOro TMna v ANuHbI);

- YCP;

- KOMOBUHMPOBAHHbLIN reHepaTop BbIGPOCOB;

- OMOpHas nnacTtuHa 3a3emMneHus 4ns UCMbITaHMI 9KPAHUPOBAHHbLIX NIMHUI, KaK ykasaHo B 7.6.2 un Ha
pUCyHke 12.

MpumedvyaHne — Onsa ygobcTBa MOXHO MCMOMB30BaTL MCMBITATENBHYHO YCTAHOBKY C UCNONBb30BaHWEM 3TasOH-
HOI NNIOCKOCTM 3eMIUW, Kak 3To onpegeneHo B IEC 61000-4-4.

7.2 MpoBepkKa UCNbITaTeNbLHOro 060pyAOBaHUA

Llenbio Bepudukalmm sensetcs obecneveHne npaBuiibHOrO PYHKUMOHUPOBAHUA UCNbITAaTENbHOW yCTa-
HOBKM. MicnbiTaTenbHasa ycTaHoBKa BKIOYaET B cebs:

- KOMOMHMPOBAaHHBIN reHepaTop BbIOPOCOB;

- YCP;

- coeauHuTenbHble kKabenu ucnbiTaternbHOro 060pyaoBaHUs.

Onsa Toro 4ytobbl y6eanTbca B TOM, YTO cUCTEMA (DYHKLIMOHMPYET NPaBUNIbHO, A0MKEH ObiTb NPOBEPEH
cneaylowmin curHan:

- BbIBPOC HaNpPsXKEHUs1, NPUCYTCTBYIOLLMI Ha Bbixoae YCP.

JocTaTtouHO NPOBEPUTL, YTO UMMYNLC NPUCYTCTBYET NpU NOGOM UCNLITATENLHOM YPOBHE C UCMONbL30-
BaHWEM MOAXOAALLEro M3mMepuTesnibHoro o6opyaoBaHuna (HanpuMep, ocuunnorpaca) 6e3 noaknioYeHns K cu-
cteme NO.

MpumMmeyvyaHue — McnbiTaTeneHble NabopaTopuu MOryT ONpeAeniuTe BHYTPEHHEE KOHTPOSIbHOE OMOPHOE 3Have-
HUWe, NPUCBOEHHOe AaHHON NpoLesype NPOBEPKMU.

7.3 VcnbiTaTenbHasa ycTaHOBKa ANA BO3AENCTBUA BbIOPOCOB HaNPsiXXeHUs Ha NOPTbI
3MEeKTPONUTaHUSA UCNBLITYEMOro 060pyaoBaHUs

BeiGpoc HanpspkeHus 1,2/50 MKC AomKkeH ObITb NPUMOXKEH K Knemmam nutaHust MO yepes eMKOCTHOe
YCTPOMCTBO CBA3U (CM. PUCYHKK 5, 6, 7 1 8). YCTpoKcTBa pasBs3ku HEOOX04UMbI 4Ns1 TOro, YToObl u3bexarb
BO3MOXHbIX HEraTMBHbIX NOCNEACTBUII AN 060pyAOBaHUsl, He NOABEPraeMoro UCNbITaHUIO, KOTOPOE MOXET
nony4yarb 3MEKTPONUTaHWE OT TeX Xe NUHUIA U 0becnevnTb AOCTAaTOMHOE NOMHOEe COMpPOTUBIEHUE PA3BA3KU
Ans BbIbpoca HanpsiXXeHUs Takum 06pa3om, UTOObI YKa3aHHbIN BbIOPOC MOT ObiThb MPUNOXKEH K NMUHUAM, NOA-
BepraemMbIM UCMbITAHUIO,

BbiGop TexHu4Yeckux xapaktepuctuk YCP, npuBeeHHbIX B Tabnuue 4, npousBoasT Tak, YToObl COOTBET-
CTBOBATb HOMWHaNbLHOMY TOKY noTpetneHna NO (Hanpumep, MO ¢ HOMUHANBHBLIM TOKOM NOTpebneHna 5 A
AOMKHO ObITb UCMbLITAHO C UcNonb3oBaHnem YCP, cooTBeTCTBYIOLMM crnieuudukaunsm YCP ¢ HOMUHANbHbIM
Tokom 16 A). JTio6oe YCP ¢ 60onblUMM HOMUHANbHbLIM TOKOM MOXET ObITb MCMOMNb30BAHO, ECMU OHO YAOBRET-
BOpsieT TpeboBaHusAM crneyudukauyum B Tabnuue 4 Ans COOTBETCTBYIOLLEro 6onee HU3KOro HOMWUHANbLHOTO
Toka MO (Hanpumep, YCP ¢ HOMUHanNbHbIM TOKOM 64 A MOXeT ObITb MCMONbL30BaHO Anst ucnbitanus MO ¢
HOMMWHAanbHbLIM TOKOM NOTpebneHusa 5 A, eCnn OHO COOTBETCTBYET TeXHMYECKUM TpeboBaHuam YCP ¢ Homu-
HanbHbIM TOKOM 16 A).

Ecnu He yka3aHO nHOe, AnvHa kabens nutaHus mexay MO 1 yCTpONCTBOM CBA3U HE AOIMKHA NPEBbI-
wartb 2 M.

C uenblo co3aanusa cneuudmkauuii B pamkax HacTosILLEro ctaHaapta nopramu NUTaHUsi CYMTaloT nop-
Tbl, HENOCPEACTBEHHO CBA3AHHbIE C CEThIO ANIEKTPONUTAHNUS NEPEMEHHOTO UM NOCTOSIHHOIO ToKa (pacnpeae-
NUTENbHOW CEThLID).

MpumedvaHune — KoMUTETLI MO NPoAYKLUM MOTYT NPUHSATL peLUEHUEe O HEOBXOLUMOCTU NPOBELEHUSA UCTIbITAHWUIA
3MeKTPUYECKMX MOPTOB, HE MOAKIHOMEHHBIX K pacrpefenuTenbHbIM CETAM, B COOTBETCTBUM C HACTOSALLMM CTaHAapTOM C
ncnonb3oBaHnem YCP, onpegeneHHbIx B 6.3.2 nnun 6.3.3.
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Mpu ucnbiTaHMu 060pyAOBAHUA C INEKTPONUTAHMEM MOCTOSIHHOIO TOKa BLIOPOC HaNPSHXXEHUst NpUKna-
AblBaeTca mexay nuHuamu (Hanpumep, 0 B u muHyc 48 B), a Taicke nooyepeqHo mexay Kakaou nuHuen u
3eMnen (Hanpumep, 0 B n 3emna n Munyc 48 B n 3emns).

[ns usgenuin ¢ ABOWHOW nsonsaumen (To ectb Npoaykuuu 6e3 cneuuansHOro TEpMUHanNa 3as3eMreHus)
UCTbITAHUSI O CXEME «MPOBOA — 3€MANA» HE NPOBOAAT.

KoMuTeTbl MO NPOAYKLMU MOTYT NPUHATL PeLUEHUE O NPUMEHUMOCTM UCTILITAHUA NO CXEME «MpPOBOA —
3eMrisi» K NPOAYKLUMU C ABOMHOMN U30NAUMEN M 3a3E€MNAIOLMMU COEAUHEHUSIMU, OTNUYHBLIMU OT PE.

7.4 VcnbiTaTenbHasa ycTaHOBKA AN BO3AeMCTBUA BbLIGPOCOB HaNpsXeHUn
Ha He3KpPaHUPOBaHHble HECUMMETPUYHbIEe COeANHUTENbHbIE JIMHUU

YCP He fOmMKHO BMUATL HA onpeaeneHHble PyHKUMOHANbHbIE YCIOBUSA Lenein, NoaBepraloLmxcsa uc-
NbITAHUAM.

MNpumep yCTponcTBa CBA3U NPUBEAEH HA PUCYHKE 9.

Ecnu He ykasaHo uMHoe, AnuHa kabens nutanusa mexay VO u ycTpoiCTBOM CBA3U HE A0ShKHA NPEBbl-
warb 2 M. [ina nsgenuii ¢ ABOMHOM usonsauuen (To ectb Npoaykuum 6e3 cneyunanbHOro TepMuHana 3asemre-
HUST) UCTILITAHMA NO CXEME «MPOBOJ — 3EMIsi» HE NPOBOAAT.

7.5 UcnbiTaTenbHas yCTaHOBKA A4Sl BO3AEMCTBUA BbIOPOCOB HanpsixeHUA
Ha He3KpPaHUPOBaHHbIE CUMMETPUYHbIE COeUHUTESNbHbIE JIMHUN

Mpumepbl yCTPOMCTB CBA3U AS1A CUMMETPUYHBIX COEANMHUTENBLHBIX NIMHUI NPUBEAEHbI Ha pucyHkax 10
n11.

MpumMmevyaHune — Ecnu Ucnonb3ayloT pa3psfHUKA CBA3U, TO UCTILITaTENbHbLIE YPOBHU HE MOryT ObITb yCTaHOB-
NeHbl HUXKe HanpsxeHus cpabaTbiBaHus paspsiiHuKa cBs3M (HanpsbkeHue cpabaTbiBaHWA ANSA ra3oBoro paspsifHuka c
HOMUHarnbHBIM HanpsxeHuem 90 B cocTtaBnseT okono 300 B).

Ecnu He ykazaHo uHoe, aAnuHa kabens nutanusa mexay MO u yCTpoMCTBOM CBSA3WM HE AOIDKHA NpeBbl-
warb 2 M. Mpu UCMbITAHUAX HA BO3AENCTBME BLIOPOCOB HANPSHXKEHUSA HA BbICOKOCKOPOCTHLIE COeAMHUTENb-
Hbl€ MMHUM UCMBITAHUA HE NPOBOAST, €CNN HOPMarbHOE (PYHKLUMOHUPOBAHWE HE MOXET ObiTb AOCTUTHYTO
us-3a snusaxus YCP Ha UO.

7.6 VcnbiTaTenbHasa ycTaHOBKA ANA BO3AEUCTBUA BbIGPOCOB HaNpsXeHuUs
Ha 3KPaHMPOBAHHbIE NIUHUK

MenbiTyemoe obopyaoBaHue U30NMpPYoT OT 3eMMW U NPUKNAALIBAIOT BLIOPOC HANPSXKEHUS K ero MeTtan-
nM4eckomy Kopnycy; Harpysky (unu BcnomoraTensHoe o6opyaoBaHue) B nopre(ax), nognexailem(ux) ucnbl-
TaHUIO, 3a3eMMISAOT. ITO UCMbITAHWE NPUMEHSIIOT K 060PYA0BaHMIO C OAHUM UINKM HECKONMbKUMUW 3KPaHUPOBaH-
HbIMK Kabenamu (CM. pUCYHOK 12).

MpumevyaHune 1 — OnopHasa nNnacTuHa 3aseMreHus], YNnoMuHaemMas Ha pucyHke 12, npepcrasnsaeT coboit Hus-
Koe OMopHOe MorHoe conpoTuereHne. Ans sToi Lenu mMoryT 6biTb MCMONb3oBaHbl BblAeNeHHbIN kabenb nnu Metannuye-
cKkasi nnacTuHa.

Bce noakniodeHns k MO kpome ucnuiryeMoro(bix) nopra(oB) AOMKHbLI ObITb U30NUPOBaHLI OT 3EMMU C
NMOMOLLIbIO COOTBETCTBYIOLLMX CPEACTB, TAKUX Kak M3onupyrowme TpaHcdopmaTopsl 68630NacHOCTM MU noa-
X0AsiLLee YyCTPOWCTBO Pa3BA3KM.

[nnHa kabena Mexay UChbITyeMbiM(1) NOPTOM(aMu) U YCTPONCTBOM, MOAKMKOYEHHbLIM K APYrOMY KOHLY
kabena (AE Ha pucyHke 12), AormkHa ObITb:

- 20 m (NnpeanoyvTuTEnbHasa ANUHA), UNu

- caMas kopotkasi gnmHa oonee 10 M, kOTOpPYIO 0OeCneYnBaeT N3rOTOBUTENb B 3apPaHEE M3rOTOBMEHHbIX
kabensax, UCNonb3yeMbIX B pearnbHbIX yCTAHOBKaX.

na kaGeneii, ANMHA KOTOPbIX B COOTBETCTBUM CO cneuudukaumeii nsrotoputens npesbiwaet 10 m, uc-
NbITaHuii He TpebyeTcs.

Kabenb mexagy MO n BcnomoratenbHeiM 060pyaoBaHUeM AoSmkeH ObiTb coBpaH B NETNU C MUHUMATb-
HOWM WHAYKTUBHOCTbIO UM HAMOTAaH Kak GupunapHas katyLuka u pacrnosiokeH Ha U30NIMPOBAHHOW NOACTAaBKE.

Mpasuna nogaym BbIGPOCOB HANPSXKEHWUSA HA 3KPAHWPOBAHHbLIE NIMHWUK:

a) npu 3a3eMneHnn KPaHoB Ha 060MX KOHLAX:

- UCMbITAHME NPOBOAAT B COOTBETCTBMU C PUCYHKOM 12.
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McnbiTaTenbHbIM YPOBEHb NPUKNAABLIBAIOT K 9kpaHaM. Mpu 3TOM MCNONb3YIKOT NOMHOE COMPOTUBMEHUE
UCTOYHMKA reHepatopa 2 Om 1 KoHZeHcaTop 18 MKD (cm. 6.2.3);

b) npu 3azemneHnn sKpaHOB HA OAHOM KOHLE:

- UCMbITaHWE NPOBOAAT B COOTBETCTBUM C 7.4 Unn 7.5 (CM. PUCYHOK 4), TaK KaK 9KpaH He JaeT HUKAKOW
3aLWUTLI OT BbIOPOCOB HANPSHKEHUS, BbI3BAHHBIX MArHUTHLIMU NONSAMU.

MpumeyaHue 2— B 3ToM criydae UCMbITaHWE Ha BO3eACTBIE BEIGPOCa HanpshkeHUst He MPUMEHSIOT K SKpaHy.

Ana UO, He umerowero MeTannuyeckux Koprnycos, UMMynbC NOAaT HENOCPEACTBEHHO HA 3KPaHUPO-
BaHHbIN kabenb co CTOpOHbI MNO.

BesonacHbiin pa3genvTensHbIi Be3onacHbiit pasaenuTenbHbIi
TpaHcdopmaTop Unu yCcTponcTso TpaHcopMarop UM ycTponcTso
pas3BsA3kM pa3Bsi3ku
L L
N —( N
PE PE

Bcrnomo- =
= ATeNHOE L = 20 m (npepnoyTUTENLHO) no —
obopyno-  — {
BaHWe p FeHeparop

-

777 R77777 7R 7777 R P IO 7 /)wg%a

REZZ777R777 777 ¢

Wzonupytoluas OnopHoe
noactaska 3a3emneHue

HonycTtumo, 4Tobbl NnuTaHne k MO n/unu BcnoMoratensHoOMy 060py0BaHNIO NoAaBanoch Yepes yCTPOWCTBO pas-
BA3KW, @ He Yepes MoKasaHHbIN n3onupylowmii TpaHcdopmatop. B 3ToM cnyyae 3awmTHoe 3asemrneHne MO He [OMKHO
6bITb NOJKIIOYEHO K YCTPOWCTBY Pa3BA3KH.

MO ¢ nuTaHWeM OT ceTU MOCTOSIHHOrO ToKa W/MNu BcnoMoratenbHoe obopyfoBaHWe AOMKHLI ObiTb NOAKMIOYEHBI
Yyepes YCTpoicTBa pasBA3KM.

B cnyyae HeobxoauMOCTN M30NAUMK BCNOMOraTenbHoro o6opyaosaHus oT UMNYNbCHBIX MEPETPY30K NOAKNIOHEHNE
K 3eMIe Ha CTOpPOHe BCnoMoraTenbHoro 060pyAoBaHUa UCNBITYeMoro kabens MoxeT 6blTb 4OCTUTHYTO NyTeMm NOAKNoYe-
HWS HenocpedCTBEHHO K 3KpaHy pasbema, a He K LLaccu BecnomoraTensHoro obopyaosaHus. Tawm, rae Tpebyetca gononHu-
TenbHas n3onaums u kabenb MoXeT 6bITb NpoasieH 6e3 yuiepba ANA LEeNoCTHOCTU akpaHa (HanpuMep, ¢ UCNONb3oBaHUEM
KOaKCUarnbHOro LUMMHAPUYECKOro COAUHUTENS UMK KpaHnpoBaHHoro kabenbHoro coeguHuTens Ethernet), coeguHeHue
C 3eMrieil MOXeT ObiTb BHIMOMHEHO K 3KpaHy YANUHAWEro coefguHuTens. B stom cnydae anuvHa kabens usmepsercs
mexay MO n coeguuutenemM, a He mexay MO n BcnomoratenbHbiM 06opyaoBaHuem. AnuHa kabens Mexay coeguHuTenem
¥ BCnoMoraTternbHbIM 060pyf0BaHNeM HE UMEET peLLaloLLero 3Ha4YeHns.

PucyHok 12 — lMpumMep UcnbITaTeNbHON YCTAHOBKM ANA Nogaqu BeIGpOCoB HanpskeHUs
B 3KPaHWPOBaHHbIE NMUHUN

8 Mpouenypa ucnbiTaHus

8.1 O6wue nonoxeHua

Mpoueaypa ucnbiTaHWsA BKIOYaET B cebs:

- MPOBEPKY UCMbITATENLHOW annapaTypbl B COOTBETCTBUMN C 7.2;
- co3aaHue HopmMarnbHbIX NabopaTopHbIX YCNOBUIA;

- noATBEPXAEeHWe npaBunbHON pabotel NO;

- BbIMOSIHEHWNE UCMbITAHMWIA;

- OLIEHKY pe3ynbTaToB MCMbITaHWUNi (CM. pasaen 9).
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8.2 HopmarnbHble ycrnoBusi B UCNbITaTeNLHOW nadopaTopum

8.2.1 KnumaTtuyeckue ycrnoBus

Ecnun nHoe He ycTtaHOBNEHO B 0BLMX CTaHaapTax, CtaHgaprax Ha rpynny O4HOPOAHOW NPOoAYKLUMM UMK
cTaHagapTax Ha NPOAYKUMIO, KIMMMaTu4eckme ycnosusa B naboparopum 4OMKHbI COOTBETCTBOBATbL BCEM Npe-
AernbHbIM 3HAYEHUSIM, YCTAHOBMEHHbIM COOTBETCTBYIOLLUMW U3TOTOBUTENAMM ANs DYHKUMOHUPOBAHMA NO u
ucnbiTatenbHOro 060pya0BaHUS.

McnblTaHus He NPOBOASAT, €CMM OTHOCUTESNbHASA BNaXXHOCTb HACTOMbLKO BbICOKA, YTOOLI Bbi3BaTh 06pa3o-
BaHWe koHAeHcaTa Ha VO unu ucnbitatenbHOM 060pyA0BaHUM.

8.2.2 OnekTpoMarHUTHbIE YCNOBUA

OnekTpoOMarHMTHbIe YCroBuS B nabopartopuu JOMkHbI ObiTb TAKUMU, YTOObLI FAPaHTMPOBATL NpaBUIb-
Hyt0 paboty NO 1 He BAMATL Ha pe3ynbTaTbl UCNbITAHWUIA.

8.3 MpoBeageHue ucnbiTaHUM

MpoBepka gomkHa BbITb 0bsA3aTenbHON. MNpeanoYTUTENLHO NPOBOAUTL NPOBEPKY Nepesd UChbiTaHueM
(cm. 7.2).

McenbiTaHne cnegyet npoBOAUTL B COOTBETCTBUM C NITAHOM UCTILITAHUS, KOTOPLIA A0SPKEH XapaKTepuso-
BaTb UCMbITATENbLHYIO YCTAHOBKY, B TOM YUCneE:

- WUCMbITATENbHbIN YPOBEHD;

- KONM4YeCcTBO MMMNYNbCOB (A1 KaXXA0W Lienu CBA3K):

- KOMUYECTBO BbLIGPOCOB HANPSXEHUA YKa3aHO HWXe, eCNu UHOE He YCTaHOBNEHO B COOTBETCTBYIOLLEM
cTaHaapre:

[) ANA NOPTOB NUTAHMA NOCTOSAHHOIO TOKA W COEAUHUTENbHLIX NMUHUIA — NATH NONOXUTENbLHBLIX U NATb
oTpuLaTenbHbIX BbIGPOCOB HAMPSXKEHUS,

[) AN NOPTOB NUTAHWA NEPEMEHHOrO TOKa — NATL NONOXMUTENbHBLIX U NATL OTPULATENbHbLIX UMMYNbLCOB,
npu 0, 90, 180 n 270° Kaxabli;

- WHTEpBan BPEMEHU Mexay nocneaoBaTenbHbIMU UMNYNbCaMu: 1 MUH NN MEHEE;

- npeacTaBuTenbHbIE yCnosua akcnnyarauyumn UO;

- noptbl MO Ana ucnbITaHus.

MopTbl anekTponuTaHns (NePeMEeHHOro UM NOCTOSIHHOIO TOKAa) MOTYT ObiTb BXOAHBIMU WU BbIXOAHBLIMU
nopramu.

Mogaya BLIOPOCOB HaNPSDKEHMS HA BbIXOAHBLIE NOPTbI PEKOMEHAYETCA B NPUMEHEHUSIX, 1€ BO3MOXHO
NPOHWKHOBEHWE BbIOPOCOBR HanpspkeHus B MO uepes 3Tu BbIXOAHbIE NOPTLI (HAanpumep, NPU NepekioNeHnn
Harpy3ok ¢ 6onbnmM NOTpebneHnem sHeprum).

Mpu ucnbiraHum 3-hasHbIX CUCTEM CUHXPOHU3aLMA Ha30BbIX YINOB A0SMKHA OCYLLECTBNSATLCA U3 TOM XKE
UCMbITYEMOI IMHWUU, HAaNPUMEP B Cry4ae NPUITOKeHUsi BLIBPOCOB HanpsbkeHusa mexay L2 u L3 Anst CUHXPOHK-
3aummn a3oBoro yrna gormkHO ObiTb B3SITO HanpsbkeHue mexay L2 un L3.

CUHXPOHU3AUMIO HE NPUMEHSIIOT B Crly4ae OTCYTCTBUS HaNpsKEHUS NUTAIOWEN CETU MEXAY CBA3aHHbI-
MU FIMHUAMU, HaNPUMEP MeXAyY HENTpanbHbIM NPOBOAHUKOM U 3ALMTHLIM 3a3eMNEeHWeM B CUCTEMax pacnpe-
aenenund aHeprum TN-S. B aTom cnyvyae npuMeEHSIIOT NATb NOMOXKUTESNbHBIX UMNYSbCOB U NATb OTPULIATENbHbIX
UMMYMbCOB.

BbiGpochl HanNpshkeHUs He NPUKNaAbLIBAIOT K NOpTamM BBOAA/BbIBOAA HU3KOTO HANPSXKEHUSI NOCTOSIHHOIO
ToKa (< 60 B), korga BTOpPUYHbIE Lienu (M30NMPOBAHHLIE OT CETU NEPEMEHHOr0 TOKA) HE NOJABEKEHbI nepe-
XOAHbIM NepeHanpPsXeHNaM (To eCTb ABMAIOTCA HAAEXKHO 3a3€MSNEHHBIMU U UMEIOT €MKOCTHYI0 OunbTpauumio
npu nynbcauum ot nuka 4o nuka meHee 10 % NOCTOAHHOW COCTaBNSAIOLWEN).

MpuMeyaHue 1— Bcnyvae HanMuns HECKOMbKUX OAUHAKOBBIX Lieneit NpefCcTaBUTENbHbIE UCTIbITAHUSA BbIGpaH-
HOro KonuyecTsa Lienei MoryT ObiTb OCTaTOMHEIMMU.

Ecnun ucnbiTaHne npu YactoTe NOBTOPeHWUs 6onee 04HOro B MUHYTY BbI3bIBAET OTKa3sbl, @ UCMIbITAHWS NpU YacToTe
OlHO B MUHYTY — HET, UCMBbITaHWE C YacTOTON O4HO B MUHYTY MMEET NPeUMyLLecTBO.

MpuMeyaHue 2— KomuTeTbl N0 NPOAYKLMI MOFYT BbIGpaTe pasnuyHble (pasoBbie YITb, @ Takke YBENUYUTL Unu
YMEHBLUUTL KONMYECTBO BbIOPOCOB HaNpsXeHNs Ha a3y, ecriv 3To NPUMEHUMO ANt KOHKPETHOW NpoAYKLUUK.

MpuMedaHue 3 — BOMBLUMHCTBO 3aALLUMTHBIX YCTPOMCTB OBGLLETO NMPUMEHEHUS MMEIOT OrPaHNYEHHLIE BO3MOX-
HOCTW MO CpefHel MOLLHOCTH, Aaxe eCri UX MUKOBAas MOLLHOCTL UMM MUKOBasi BO3MOXHOCTL 06paBoTku 3Heprun nosso-
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nsAeT BblAepXMBaTL GonblUMe 3HaYeHUs Toka. Takum o6pa3oM, BpeMs Mexzay ABYMS BbIGpocaMi HanpsikeHUs1 3aBUCUT OT
BCTPOEHHBIX YCTPOICTB 3aluThl UO.

NpumevaHune 4 — [ononHutensHas MHOPMaLMs O NPUMEHEHUU UCTIbITaHWIA NpuBeaeHa B C.2.

Mpun ncnbiTaHuu «NpPoBOA — 3EMNA» NUHUW UCIILITLIBAIOT MHAMBUAYANbHO U NOCNEA0BATENbLHO, E€CMK
HeT apyrux TpebGoBaHuii.

Mpoueaypa ucnbiTaHUA AOMKHA TaKKe YYUTLIBATL HEMUHENHBIE BONbTaMnepHbie xapakrepuctukn UO.
MosTtomy A0oM¥HBLI GbITL NPOBEAEHLI UCNBITAHWA NPU BCEX BOnee HU3KUX UCTILITATENbHbIX YPOBHSX (CM. Tabnu-
uy 1), BKNio4asn BbIOpaHHbLIA YPOBEHb UCNLITAHUN.

9 OueHkKa pe3ynbsTaToB UCNbITaHUN

PesynsraTbl UCNbITaHWI AOMKHBI GbITb KNACCMMULIMPOBAaHBI C TOYKM 3pEHUSI NPEKPAaLLEeHUs BbIMOMHEHUS
PyHKUMM unu yxyaLleHusa kadectsa (pyHkumoHuposaHus MO B cpaBHEHUU C YPOBHEM KayecTBa (PYHKLMOHM-
poBaHus, onpeaeneHHbIM ero M3roToBUTENEM, 3aKka34YMKoM UCTILITAHUSI UMK COTMACOBAHHBIM MEXY U3rOTOBU-
Tenem u nokynatenem npoaykuuu.

PekoMmeHnayeTtca cneayiowasn knaccudukayms:

A — HOpManbHOE KayecTBO (PYHKLIMOHUPOBAHUA B NpeAenax, yCTaHOBIIEHHbIX U3rOTOBUTENEM, 3aKa3uu-
KOM MCNbITaHMA UNKU NOKynarenem;

B — BpemeHHOe npekpaLLeHne BbINOAHEHNA PYHKLMKU UMK yXyALLEeHUe Ka4ecTBa (PYHKLIMOHUPOBAHMUS,
KOTOPbIE UCHE3AIOT NOCHe NPeKpaLleHns BO3AEINCTBUA NOMEX, C BOCCTAHOBIIEHUEM HOPMANbLHOTO (hyHKLIMOHM-
poeanusa NO Ge3 BmeLLaTennCcTBa oneparopa;

C — BpeMeHHOe npekpaLieHue BbINONHEHUA (PYHKUMU Unu yxXyaLLeHne ka4ecTBa (PyHKLUOHUPOBAHMUS,
KOppeKuusi KOTOPbIX TPebyeT BMeLLaTensLCTBa oneparopa;

D — npekpauieHue BbINONHEHNA PYHKLUUU UMK yXyALIeHWE kauecTBa (PYHKLMOHUPOBAHUS, KOTOPbIE He
SIBNAIOTCA BOCCTAHABNMBAEMbIMU U3-3a NOBPEXAEHUA 060py10BAHUSA (KOMIMOHEHTOB), HAPYLUEHUSI NPOTPaMM-
Horo obecnevyeHns unu NOTepu AaHHLIX.

B AokyMeHTauum nsrotoeutens MoryT 6biTb YCTaHOBIEHbI Bo3aeicTeus Ha MO, koTopble MOryT paccma-
TPUBATLCA KaK HE3HAYUTENMbHbIE U, CNEA0BATENbHO, A0NYCTUMbIE.

HaHHasa knaccudmkaumsa MOXeT ObITb MCNONb30BaHa B Ka4eCTBE PYKOBOACTBA NPU ONpeaesnieHnn Kpu-
TepueBs KayecTBa (PYHKLIMOHMPOBAHUSA TEXHUYECKUMU KOMUTETAMMW, OTBETCTBEHHbLIMKU 3@ pa3paboTky obLmx
CTaHAapToB, CTAaHAAPTOB HA MPOAYKLMIO U rPyNibl OAHOPOAHON NPOAYKLUWK, NN B KAYE€CTBE OCHOBLI ANsl CO-
rMaLeHnst 0 KpUTEPUAX KayecTBa PYHKUMOHUPOBAHUA MEXAY U3rOTOBUTENEM U NOKynaTerneM, ecnu, Hanpu-
Mep, He CYLLUEeCTBYET NPMMEHMMOro OBLLEro ctanaapra, CtaHgapTa Ha NPOAYKLUMIO UNKU CTaHAapTa Ha rpynny
O0AHOPOAHON NPOAYKUUH.

O6GopyaoBaHue He JOIMKHO CTaTb ONacHbIM UK HEGe30nacHbIM B Pe3ynbTaTe NPOBEAEHUS UCTILITAHUIA.

10 lMpotokon ucnbiTaHUN

[MpoTOKON UCMbITAHWIA AOMMKEH COAEPXKATb BCe CBEAEHUS, HEOBX0AUMbIE ANsi BOCNPOU3BEAEHUS UCTIbI-
TaHuA. B 4aCTHOCTH, AOMKHO ObITh OTPAXKEHO CNEAYIOLLEe:

- NYHKTbl, YCTAHOBMEHHbIE B NaHe UCMbITAHWUIA, Kak yka3aHo B pasgene 8;

- ugeHtudpukauma MO u noboro cBS3aHHOrO ¢ HUM 060pPyaOBaHUSA, HAaNPUMEpP TOProBasi Mapka, Tun
NPoOAYKLUMU, CEPUIHBIA HOMEP;

- maeHTuduKaumsa ucnbiTatensHOro 060pyAOBaHMA, HaNPMMep TOpProBasi Mapka, TMN NpoayKUuK, ce-
PUNHbIA HOMEP;

- moBble 0co0ble ycroBusa 06CTaHOBKM, B KOTOPOI MPOBEAEHO UCTLITAHUE, HANPUMEP IKPAHUPOBaHHOE
NMOMeELLEHHUE;

- nioBble 0cobble yCrnoBusi, HEOOX0AUMbIE AN NPOBEAEHUS UCMbITAHUS;

- PUCYHOK U/unu cpotorpadumn cnbITaTeribHON YCTaHOBKU U pacnonoxeHus NO;

- YPOBEHb KayeCcTBa (PYHKLUMOHMPOBAHUSA, YCTAHOBIEHHbLIA U3rOTOBUTENEM, 3aKa34YMKOM UCTIbITAHUS UMK
nokynarenem;

- KpuTepuii kadecTsa (PyHKLMOHMPOBAHMUSA, YCTAHOBIEHHbIN B 00LieM cTaHaapTe, cTaHaapTe Ha npo-
OYKUMIO UMK B CTAHAApTE Ha rpynny OAHOPOAHOW NPOAYKLMMK;

- moGble Bo3aencTeust Ha MO npu ucnbiTaHum, HabnaaeMble BO BPeMsl UMW NOCHE NpekpaLleHnsi BO3-
OeWCTBUSA MOMEXU, U ANUTENbHOCTL HABNIOAEHNA 3TUX BO3AENCTBMIA,
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- BCe TuMNbl kKabeneli, KOTopble OblNK UCTBITAHbI, B TOM YMCIE UX ANWHLI, a TaKkke NopT uHTepdeiica MO,
K KOTOPOMY OHU ObInn NOAKMIOUEHbI;

- 000CHOBaHME peLLeHUs «COOTBETCTBYET / HE COOTBETCTBYET» (OCHOBAaHHOE Ha KPUTEPUM KadyecTBa
(PYHKLUMOHMPOBAHNSA, YCTAHOBMIEHHOM B 00LlEM cTaHgapTe, CTaHgapTe Ha NpoayKUMIo UK B cTaHZapTe Ha
rpynny O4HOPOAHON NPOAYKUMU, UMK B COMMAaLLEHNN MEXOY U3roTOBUTENEM M noKynaTtenem);

- nobble 0cobble yCNOBUSA MCNOMNbL3OBAHUSA, HAaNPUMEP ANMHA MNW TUN Kabensi, SKpaHMPOBaHUE UMK
3a3emMneHune, unu ycnoesus yHKUMoHupoBaHus MO, koTopble He0OX0AUMbI ANs AOCTMXKEHUS COOTBETCTBUS
TpeboBaHUsM;

- ucnbiTatenbHas KoHdurypauusa (annaparHoe obecrnevyeHue), B TOM YMCME UCNOMb3yeMbI MeToa
CBA3M;

- UCMbITaTenbHasa KoHurypauus (nporpammHoe obecrneveHue).
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Mpunoxexnue A
(cnpaBouHoe)

McnbiTaHua Ha BO3OeNCTBUE BLIOPOCOB HanpsXXeHUS HA HAPYXHbIe
He3KpaHMPOBaHHbIE CUMMETPUYHBbIE NTUHUU CBA3U, NpeaHa3sHa4YeHHble AnAa coeanHeHUsa
IUMPOKO pacnpenesieHHbIX CUCTEM

A.1 O6wune nonoxeHus

Mpw UenbITaHUM CUMMETPUYHBIX NIMHUIA CBA3K, KOTOpbIE NpeAHa3HavyeHbl ANA NPSMOro NOAKIYEHUS K HapyKHbIM
CEeTHAM 3MeKTPOCBA3MN [HanpuMep, KOMMYTUPYEMbIM TENEKOMMYHUKALMOHHLIM ceTAM obLero none3osaHus (PSTN)], cur-
Han 1,2/50—8/20 MKC He MOXeT OblTb NOAXOAAWMM. HapyXHble TeNEeKOMMYHUKALMOHHLIE CETU, KaK NpaBurio, UMEIT
AnuHbl kabenei cabiwe 300 M M MOTYT ObITb MHOTOKMITOMETPOBLIMU B ANUHY. B peaynkraTte npupogbl 3TUX ceTel curHan
10/700—5/320 mkc sBnseTcs 6onee NnpeacTaBUTENbHBIM AN hakTUYeCKUX BeIGPOCOB HaNPSXEHUs!, BO3HUKaIOLLUX B 3TON
obnacTu. B HacTosALeM NpunoxeHUn onpegeneHsl MeToAbl UCMbITAHWA W XapakTepUCTUKN reHepartopa AN UCTbITaHWs ¢
ucnorneaoBaHueM reHepatopa 10/700—5/320 mke.

MexayropofHele HapyXHble ceTu 06bIYHO UCMONb3YHOT HEKOTOPY POpMy NepBUYHON 3aluThl, kKorga kabenw Bxo-
AT B 34aHuA unu B Kopnyca obopyaosaHusa. [na obecrnedeHns npaBuneHoi paboTbl UCNbITYyeMoro nopta HeobxoanMo
YYUTBIBaTE BIUSHWE 3TO NEPBUYHOW 3aluThI. McnblTaHue crefyeT NPOBOAUTL C NMpefHa3Ha4YeHHo| nepBuyHoON 3awuTon
Tak, 4Tobbl KoopAuHaLUMA MeXay nepBUYHON U Ntoboi BTOpUYHOW 3awuToi BHYTpM MO Morna 6GbiTk npoBepeHa. Ecnu
TOYHbIE XapakTepUCTUKN NEPBUYHON 3aLLUWUTEl HE MOFYT KOHTPONUPOBATLCA, KOMUTEThLI MO NPOAYKLWA MOTYT onpeaensTb
pasnuyHble UcnbITaTenbHble YPOBHYW, KOTOPLIE JOMKHbLI ObiTh OL|EHEHbI C YCTaHOBKOW N 6e3 YCTaHOBKWU NEPBUYHON 3aLuu-
Tbl. Bonee nogpobHas nHdopmaunsa o6 aTom saBneHWn npusepena B ITU-T K.44.

A.2 KomBuHUpOBaHHbI reHepaTop BbiGpocoB 10/700 MKc

A.2.1 XapaKTepuUCTUKMN reHeparTopa

HacToswuit reHepatop npefHasHa4veH 419 reHepaLlun UMNyNbCoB, UMEIOLWUX ANUTENBHOCTb:

- hpoHTa HanpsKeHust xonoctoro xoaa 10 MKe;

- UMNyNbCca HanpsxXeHus xonoctoro Xoga 700 MKc;

- (OpOHTa ToKa Npu KOPOTKOM 3aMblkaHWK BeixoAa 5 MKC;

- UMNynbca ToKa Npu KOPOTKOM 3aMblkaHWUK Bbixoaa 320 MKC.

YnpolueHHan cxema reHepaTopa npusefeHa Ha pucyHke A.1.

3Ha4yeHUs pasnnu4HbIX 3NEMEHTOB BblGUpaloT TakuMm obpa3oM, 4Tobbl reHepaTop hopMUpoBan BhlleykasaHHbI
UMMyIbC.

Switch

oo

Sy

Switch Rm1 Rm2

Re
————ovo—t— 13+ T4

U Ce R, ==cC

S

_ : : 0
U — UCTOUHMK BLICOKOrO HaNPAXeHUs; R — 3apsAHbIA pesncTop; C, — HaKoNUTeNbHLIN KOHAEHCaTOop;
Ry — pesucTopsl, hopMupytolme thopMy UMnynbca; R, — pesucTop, Cornacyowuiti NonHoe ConpoTUBIeHNe;
Cs— KoHfeHcaTop, hopMUpYIOLYMIA Bpema HapacTaHua, Switch — BbiknoYaTenb,
Switch Sy — BbIknoYaTenNb, 3aMblkaeMbIi NPU UCMOMNBL30BAHNU BHELLHNX COTNACYIOWNX Pe3NCTopoB

PucyHok A.1 — YnpollieHHasa cxeMa KoMBGUMHUPOBaHHOro reHepaTopa Bbibpocos
(10/700—5/320 Mkc)

OTHoOLLEeHNE NMMKOBOro BLIXOAHOrO HaMPSXXEHWUS XONOCTOro XoAa K NMKOBOMY 3Ha4eHMIo Toka KOPOTKOro 3aMblKaHus
LNA O4HOro M TOro Xe BbIXOLHOro nopTa reHepaTopa KOMOUHUPOBaHHBIX UMMYNBLCOB AOMKHO paccMaTpuBaTbCsl B Kave-
cTBe 3P PEKTUBHOrO BEIXOLHOrO MOSTHOrO COMPOTUBIEHUS.

[nA ykazaHHOro reHepaTopa 3T0 OTHOLLEHWe onpefenseT ahdekTUBHOE BbIXOAHOE NONHOE conpoTueneHue 40 Om.
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A.2.2 Paboumne xapaKTepUCTMKU reHepaTopa

[MonapHocTb
YacToTa crnefoBaHus UMMynbLCoB
MukoBOE BLIXOAHOE HaMpshKeHWe B pexMme XOrocToro Xxofa

dopma UMnyrnbca HanpskeHus
[onyck ycTaHOBKM BBIXOJHOTO HanpsiKeHWs:
BbIXOfHOU NUKOBLIN TOK B PEXUME KOPOTKOrO 3aMblKaHMs

[onyck yCTaHOBKM BLIXO4HOIO TOKa B peXUMe KOPOTKOro
3aMblKaHUA

nonoXuTernbHas n oTpuuaTtensHas

1 pa3 B MUHYTY Wnun valle

perynupyemoe B guanasoHe ot 0,5 kB fo Tpebyemoro
UCNBITaTENLHOMO YPOBHSA

cM. Tabnmuy A.1 1 pucyHok A.2

cM. Tabnmuy A.2

B 3@BMCUMOCTMN OT YCTaHOBIIEHHOrO NMUKOBOIO HaNpsXXeHus
(cm. Tabnnybl A1 nA.2)

cM. Tabnuuy A.2

MpumevyaHune — SPDHeKTUBHOE BEIXOAHOE CONPOTUBIEHUE, KaK MPaBWIIO0, BKITOYAET CONPOTUBMEHUS BHYTPEH-
HUX 15 OM (R,,1) 1 25 Om (R, ,) pe3ncTopoB. Pe3ncTopbl R, , MOTYT ObITb UCKITHOHYEHb!, BKITKOYEHb! NaparnmnensHo unu
KOPOTKO3aMKHYThI U 3aMEeHEeHbl BHELLUHUMW pe3ncTopamMmn CBA3N NpW UCMOMb30BaHNUKN ANS MHOTOKPATHbLIX COeMHEHWIA (CM.

pucyHok A.1).

U, HopmanusoBaHHoe
!

1.0
0,9

0,5

- TW

0,3

0,1

0,0
T

AnutenbHocTb poHTa: 7,= 1,67-T = 10 MKc £ 30 %.
AnutenbHocTte: Ty = T, = 700 MKc £ 20 %.

PucyHok A.2 — dopma HanpsxeHusa xonoctoro xoga (10/700 mke)

I HOpManM3oBaHHLIN

3
1,0
0.9
0.5
TW
0.1
0,0
TI‘

AnutenbHocTe dpoHTa: Tp=1,25:T, = 5 MKkC + 20 %.
AnutenbHocTte: Ty = T, = 320 Mkec £ 20 %.

PucyHok A.3 — dopma nmnynsca Toka KopoTKoro aaMmblkaHms (5/320 Mkc)
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Tabnuya A1 — Onpeaenerus napameTpoB curHana 10/700 u 5/320 mke

AnuTeneHOCTL hpoHTa, AnuTensHoCTb,
MKC MKC
HanpsxeHue xonocTtoro xoaa 10+ 30 % 700 +20 %
ToK KOpPOTKOro 3aMblKaHuA 5+20% 320+ 20 %

Tabnu ua A.2 — CooTHoLeHne Mexay NUKOBbIM 3Ha4YeHUEM HalnpaXXeHNA XOonocToro xoga U NMKOBbIM 3Ha4YeHUEM TOKa
KOPOTKOro 3amMblKaHWA

MukoBoe HanpskeHWe B pexume xonocToro xoda + 10 % MuKOBLIN TOK B PEXMME KOPOTKOro 3aMbikaHua = 10 %
Ha BbIxofe reHepatopa, kB Ha BbIxoAe reHepaTopa, A
0,5 12,5
1,0 25
2,0 50
4,0 100

MpumedaHne — MakcumansHbIA TOK KOPOTKOrO 3aMblKaHUs M3MEPSIETCS MPU PasoMKHYTOM Kritode Sy Ha pu-
CyHke A.1

MNukoBoe HanpsXeHue XonocToro Xxoga wn NMUKOBLIA TOK KOPOTKOro 3aMblKaHUA U3MepPAKT C oAWHaKOBbLIMU YCTaHO-
BOYHLIMMW NapaMeTpamu reHeparopa.

A.2.3 KanubpoBKa reHepaTopa

Onsa Toro 4tobbl pe3ynbraThl UCMLITaHWA ¢ pasnuYHeIMU reHepaTopamu Bbinu cpaBHUMBIMU, reHepaTop AOMKEH
6bITb Nepuogmuyecku oTkanubposaH. [ins sToro NpoBOAAT CreAyoLLYo npouesypy, HE0O6X0AUMYIO AN U3MEPEHUS OCHOB-
HbIX XapaKTepUCTUK reHepaTtopa.

Bbixoa reHepatopa JomKeH ObiTb NOAKIIOHEH K U3MEPUTENBHON CUCTEME C AOCTATOMHOM WWPWUHOW NONOCHI NPO-
MyCKaHWs, [OCTaTOMHLIMU BO3MOXHOCTAMM MO HaMnpsPKEHWIO U TOKY AN MOHUTOPUHIA XapakTepucTUk curdanos. B npu-
NoxeHUn E coaepxuTes MHopMaLusa o WMPUHE Nonock! BEIGPOCOB HanpsKeHUsI.

Ecnu Ana n3amMepeHus Toka KOPOTKOro 3aMblkaHUs UCTONb3YHOT TpaHcgopmaTop Toka (NpoBHUK), OH AoxeH BbiTh
BblGpaH TakuMm o6pasoM, YToGkl He Npoucxoauno HacklweHne marHutonpoeofa. HwxHasa (MuHyc 3 Ab) yrnosas vactoTa
npo6HuKa formkHa 6eiTb MmeHee 10 L.

XapaKTepuCTUKN reHepatopa AOMMKHbI BblTe M3MepeHbl Kak Npy pasoMKHYTOW Lenu (Harpyska He meHee 10 KOM),
TaK U B YCINOBUSAX KOPOTKOrO 3amblkaHus (Harpyska He 6onee 0,1 OM) Npu TOM e YCTaHOBAEHHOM HaNPsXKEHUH.

Bce xapaKTepucTUKK, yKasaHHble B A.2.2, AOIMKHBI YAOBNETBOPATL Tpeb0oBaHUAM Ha BbIXOAE reHepaTopa.

A.3 YcrpolicTBa cBA3U/pa3BA3KN

A.3.1 O6Lme nonoxeHua

B cuny xapakTtepa npoBoAKW, UCNOMNb3yeMOi AN HE3KPaHUPOBAHHBIX HAPYXHLIX CUMMETPUYHLIX IMHWUIA CBA3N (BU-
Tble Maphbl), CBA3b BCErga OCYLUECTBAAT B CUH(A3HOM pexumMe. SrieKTpuyeckasi cxema CBA3W/Pa3sBA3KN NokasaHa Ha
pucyHke A.4.

CBsi3b C NOMOLYbIO pa3spAAHUKOB ABAAETCA NPeANOYTUTENBHLIM METOAOM CBA3M ANS HESKPAaHUPOBAHHBIX CUMMe-
TPUYHBIX HAPYXHBIX NUHUIA CBA3M, KaK NOKa3aHO Ha pucyHke A.4. YCTPONCTBO CBA3M Taloke BBINONHAET 3afjady pasaene-
HUA Toka BLIGpOCa HaNPsKEHWS Ha HECKOMLKO Nap B MHOTOXMITLHBIX Kabensax. BHyTpeHHuii cornacyowuin pesnctop R,.»
(25 Om) sameHseTcA BHeWHUM R = 25 OMm.

PekomeHayemble xapakTepuctukn YCP:

- MOfIHOe CONPOTUBMEHNE CBA3N R = 25 OM Ha NUHUIO NIHOC UMNEAAHC pa3spsifHUKa;

- pa3BssbiBaloLan KaTywka UHAYKTUBHOCTKM L = 20 MIH.

MpeanaraeMble KOHCTPYKUMA U 3HaYeHUA aneMeHToB YCP MoryT 6biTb HENpUrogHbI ANA BEICOKOCKOPOCTHLIX CETEl
(Hanpumep, DSL), nockonbky Tpebyemas ckopocTb Nepefiadu AaHHbIX MOXET YXYALUNTLCA.
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A.3.2 YcTpoicTBa CBA3W/Pa3BA3KN ANA HAPYKHbIX TMHUIA CBA3N

Komb6uHupoBaHHbIN
reHeparop

1

YcTpoiACcTBO paseasku

MepBuyHas
L 3alwuTa
Mopt 'a'a'a's N, :
BCMOMOraTesisHoro Mopt
oGopyaoBaHus ) | no
Y )
YCTPOACTBO CBA3K -

BHyTpeHHuin cornacytowuii pesnctop R, (25 OM) sameHsieTca BHELUHUM R = 25 OM.

MpumMmevyaHne 1—TlokasaHHble razoBble paspsAAHUKM MOTYT BbiTb 3aMeHEHBI CXEMOI OrpaHn4eHns Kak yKkasaHo
Ha pucyHke 9.

M puMedaHue 2 — Ecnu nopt Bcerga npegHasHa4eH 4na Ucnonb3oBaHuA ¢ onpe,qeneHHon nepBUYHON 3aLLmn-
TOW, UcnelTaHue npoBOAAT C I'[epBVIHHOI?I 38LLWITOVI B Uenax obecneyveHns cornacoBaHus 3NeMeHToB 3alinTbl.

PucyHok A.4 — lMNpuMmep UcnbITaTenbHOW YCTaHOBKM ANS HE3KPaHUPOBAHHBIX HAPYXHbLIX CUMMETPUYHBIX NNHUIA CBA3U:
CBA3b «MPOBOAA — 3eMMA» Yepes rasoBble paspsAHUKK (MepBUYHas 3alyUTa yCTaHOBNEeHa)

A.4 Kanu6poBka YCP

N3mepeHnst Tpou3BOAAT C NPUNOXKEHUEM UMMYNbCa K O4HOI Nape cBA3W 3a oAuH pa3. MakcumanbHas amnnuTyaa,
ONUTENBHOCTb PPOHTA U ANUTENBLHOCTL UMNYNbCa AOIPKHLI ObITL U3MEPEHbI ANSA UMMYNbCHoro HanpspkeHna YCP B ycro-
BMSAX XOMOCTOrO X0A4a 1 TOKa B YCNOBUAX KOPOTKOrO 3aMblKaHUS.

3HayeHus npuBeaeHbl B Tabnuue A.4.

Bxoabl ycTpoiicTBa pa3sBa3Ku Ha CTOPOHE BenoMoraTenbHoro 06opyaoBaHus AomkHbI ObITb 3akopoyeHsl Ha PE gns
U3MepeHUs UMMYNbCHOMO HaNPSXXEHUSA U UMNYNBbCHOTO Toka Ha BbIxogHOM nopte NO. BenuunHa ocTaToMHOrO HanpsiXeHUs!
3aBUCUT OT TpeboBaHWUI K 3almTe BCnomoraTenbHOro obopyaoBaHus. MoaToMy HUKaKMX HOPM B HacTOsILLEM CTaHAapTe
He yCTaHOBNEHO.

Mpouecc kanubposkn npuseaeH B Tabnuue A.3.

Tabnuya A3 — CeogHas Tabnuya npouecca kanubposku YCP Ansi HeaKpaHUpOBaHHLIX HapYXHbIX CUMMETPUYHBIX
NVHWIA cBA3N

CTOpOHa BCrnoMoratenb- CTOpOHa ucnbityemMoro
CeAsb UsmepeHue
Horo o6opyaoBaHua o6opyaoBaHua
BbiGpoc HanpsxeHus CuHdpasHbIi Ob6e NUHUM oaHoIA Napsbl Bce ucnonbsyemsie XonocToi xoA.
€O CTOpOHbI MO pPeXuMm. 3aMKHYTbl BMECTe. TNUHUK 3aMKHYTbI O6e nuHUM ogHoi
OpHa napa — MukoBoe HanpsixeHue, Ha PE napbl coeUHEHbI
3emns ANUTENbHOCTb PPOHTA, mexgay coboi
ANUTeNbHOCTL Bbibpoca
Bei6poc Toka co cTo- CuHdasHbIn O6e nuHWUM ofHO Napbl Bce ucnonb3yemble O6e nuHWUKM ofHoM
poHbl MO PeXnM. 3aMKHYTbl BMECTe. TNIUHUUA 3aMKHYTbI napbl 3aMKHYTbI
OpHa napa — MukoBoe HanpsKeHuWe, Ha PE Ha PE
3emnsa ANUTENbHOCTb PPOHTA,
ANUTenNbHOCTL BbIGpoca
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OkoHYaHue mabnuupl A.3

CtopoHa BcnomoraTenb- | CTopoHa MCMbITyeMoro
Ceasb UsmepeHue

Horo o6opyaoBaHuA obopyaoBaHua
OcTaTtouHoe Hanps- CuHasHbIn O6e nuHKUM ogHoW napbl XonocTon xof XonocToii xof,
)EeHWe CO CTOPOHBI pPeXUM. 3aMKHYThI BMeCTe.
BCNOMOraTenbHoro OpHa napa — MukoBoe HanpsxeHwe
o6opyaoBaHus (c ane- 3eMns
MEHTaMU 3aLyuThl)

Liensto HacTosLero npouecca KanmbpoBKU ABMAETCA NpoBepka Haanexallero yHKLMOHUPOBaHUS KOMMOHEHTOB,
HacblLWeHUs pa3Ba3biBaloWUX gpoccenei, passasbiBatolero addekra ycTpoicTea pa3Ba3ky, Harpy3odHoOW crnocobHocTr
no Toky u adpdpexTa cBA3N yCTpoiicTBa cBA3N. MEeTOoA CBA3N, ONUCAHHBLIN B NPUBEAEHHBIX BhiLLIE MyHKTaX, OKasblBaeT BRusi-
HWe Ha hopMy UMNYNBLCOB HanNpsXKeHUA 1 Toka. [MapameTpel AN kanMbpoBkK onpeaeneHbl B Tabnuue A 4.

Tabnuya A4 — XapakTepucTukn UMNynNbCoB nepeHanpsxeHna Ha MO nopte YCP ans HesKpaHWpOBaHHbIX HApYXHbIX
CUMMETPUYHBIX NTUHWI CBA3M

BbixogHoe Voo Ha OnutenbHocTe | AnuTenbHOCTL lso [nUTenbHoCTs | AnuTenbHocTs
HanpaxeHWe BbIXoAe dpoHTa (HanpsaxeHue) | Ha Bbixoge dpoHTa (ToK) T, (ToK) T,
MeToa cBA3n reHepaTo- MO YCP | (HanpsxeHue) T, Ty No YCP +30 % f +30 %d
pa @ b).0), +10 %, +30 %, +30 %, +20 %, _ch ’ _ch ’
kB kB MKC MKC A
CuHasHbIiA 4 4 8 250 145 3,2 250
pexum CD
1 napa
27,50m

a) [Ins YCP 6onee YeM ¢ OfHOIA napoi Kaxgas napa fomkHa ObiTb oTkanubpoBaHa OTAENbLHO, Kak ONUCaHo B
Tabnuye A.3.

b) CBA3b ¢ NOMOLLBIO ra30BbLIX PaspsfHUKOB, OrPaHNYUTENBHBLIX MW NABUHHBIX YCTPOWCTB 1€MOHCTPUPYET He-
KOTOpbIi LUYM NepeKntodeHns Ha opMe nmnyneca. Pabota ¢ MakcMmanbHO BO3MOXHBIM UMMNYSTbCHBIM HanpsikeHneM
MO3BOSIUT CBECTU K MUHUMYMY BIUSIHWE LLYMa Ha pe3yribTaTbl UBMepeHUiA, peKoMeHAyeTcA NpeHebpeyb LyMaMu nepe-
KIlOYEHWS ANA M3MepeHUii BpeMeH ppOHTOB M 3HAYEHUIA ANUTENBHOCTH.

©) B TabnuLe NpuBeaeHbl 3HaYeHNs AN KOMBUHUPOBaHHOIO reHepaTopa BLIBPOCOB HarpsKeHUs! C ufearbHLIMIU
3HadYeHUAMKU. Ecnn KOMBUHMPOBaHHLIA reHepaTop BLIOPOCOB UMEET 3Ha4YeHUs1 napaMeTpoB, Gru3kne K AonyCTUMBIM
3Ha4YeHNsM, TO OTKITOHeHUs1 napameTpoB YCP MoryT NnpMBoAUTb K reHEPUMPOBaHUIO 3HAYEHUIA 3a NpejenaMiu [0MyCcKoB
ansa komMbuHauum «reHepatop/YCP».

A.5 VcnbiTaTenbHasi yCTaHOBKa ANsl BO3AEHCTBUA BbIGPOCOB HanpsiXXeHUsl Ha HapyXHble
He3KpaHUpPOBaHHble CUMMETPUYHBIE TMHUW CBA3U

0N CUMMETPUYHBLIX COEANHUTENBHLIX MUHUIA U NMAHUIA CBA3M (CM. PUCYHOK A.4) eMKOCTHBIA MeTof CBA3M 06LIYHO
He MoXeT ObITb UCMonb3oBaH. B 3Tom criyvae cBA3b OCYLLECTBASAETCHA C MOMOLLBIO ra3oBbIX pa3psAaHuKoB. [pu aToM unc-
nblTaTeNbHbIe YPOBHU HE MOryT BbITb YCTAHOBNEHLI HUXE HanpsKeHUs cpabaTbiBaHWUA paspsiHUKa CBA3M (HanpshxeHue
cpabaTbiBaHWA AN ra3oBoOro paspsaHnka ¢ HoMUMHaneHLIM HanpsbkeHnem 90 B cocTasnsieT okono 300 B).

JormxHel ObITb paccMOTpeHbI iBe UCNbITaTeNbHbIE KOHMUIypaLmu:

a) AN OLIEHKM YPOBHS yCTOMUYMBOCTU 060pYL0BaHNUSA UCTIBITAHWE JOMKHO 6bITb NPOBEAEHO TONBKO C BTOPUYHOIA 3a-
wutoi B O ¢ HU3KUM UcnBITaTeNbHEIM YpoBHEM, Hanpumep 0,5 unu 1 kB;

b) ANs oUeHKM YPOBHS YCTORYMBOCTU CUCTEMBI UCTIBITAHNE JOIMKHO ObITb BBIMOMHEHO C AOMONMHUTENBHOW NEpBUY-
HOIA 3aLLlMTON Npu Bornee BLICOKOM UCMbITaTENbHBLIM YPOBHE, Hanpumep 2 unu 4 kB.

Ecnu He yka3zaHo vHoe, AnnHa coeguHUTENBHOK NMuHUK Mexay MO n YCP He AomkHa npeBbIaTh 2 M.

CBs3b Bcerfa ocyLIeCTBAT B CUHDA3HOM peXxumMe: BCe NPOBOAHUKU OQHOBPEMEHHO OTHOCUTENBHO OMOPHOrO 3a-
3eMIeHNs (CM PUCYHOK A.4).

MpuMedyaHue — MNpoBOgHUKN, HE MOABEPraeMbie UCTIbITAHUSIM, COEAUHAIOT C 3eMrieii C MOMOLLLIO YCTPORCTBa
CBSI31, KOTOPOE He BIUSIET Ha Norne3Hbli TpaduK faHHLIX MCNBITYEMOro nopTa (HanpuMep, rasopaspsigHas Tpybka).
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MpunoxeHue B
(cnpaBouHoe)

BbIGOp reHepaTopoB U UCNbITATENbHbLIX YPOBHEN

B.1 O6Luue nonoxeHus

BriBop ucneiTaTenbHbIX YPOBHEN JoMxeH ObiTb OCHOBaH Ha YCMOBWSX YCTAHOBKA M MOXET ObITb pernamMmeHTUpoBaH
B CTaHZapTax Ha NpoAyKuuIo UnK Ha rpynny o4HOPOAHON NPoAYKUMK. Ecnu ncneiTaTenbHele ypOBHU HE onpeaeneHbl, cne-
ZyeT ucnonb3oBaTb Tabnuupsl B.1 1 B.2 BMecTe ¢ nHopmaLueit, npuseaeHHoi B C.3. OTu cBeAeHUs BKIOYEHbI TOMBKO
NS UNNOCTPaLnK U He ABNSAOTCA pekoMeHAalneit nnn TpeboeaHneM. 3Ha4eHUs BeIGpaHbl TOMBKO B UINOCTPATUBHLIX
Liensix U He BblABUraloTcsi B Ka4eCTBE HEKOTOPOW PeKOMEHAYEMON NpaKTuKu.

B.2 Knaccudpukauusa o6cTaHOBKM

Knacc 0: xopoLuo 3alyuLleHHas anekTpuieckas 06CTaHOBKa, YacTo B CrieLuanbHOM NOMELLEHNM.

Knacc 1: 4yacTu4HO 3alumLieHHas anekTpuieckasi obcTaHoBKa.

Knacc 2: anekTpuyeckas o6cTaHOBKa, B KOTOPOI Kabenu XopoLUo pasgeneHsl, AaXe Ha KOPOTKUX ydacTKax.

Knacc 3: anekTpuyeckas obcTtaHoBKa, B KOTOPOIA kabGenu NponoxeHsl napannensHo.

Knacc 4: anekTpnyeckas o6cTaHOBKa, B KOTOPOI COANHWUTENbHBLIE NIMHUK NPONOXEHBI KaK HapyXHble kabenu co-
BMECTHO C CUIOBbIMK Kabensimu, 1 kaBGenu Cnonb3ayroT Kak AN 3NEeKTPOHHLIX, Tak U AN ANeKTPUYECKUX Lenei.

Knacc 5: anektpuyeckan o6cTaHoBKa AN aneKTpoHHOro obopyfoBaHus, NoAKIHOYEHHOro K kabensm cBA3u U BO3-
LYWHBIM NIMHUSAM SreKTponepefay B ManoHaceneHHoM paiioHe.

Knacc x: ocobble ycrnoBusi, ykasaHHble B TEXHUHECKOM ONMUCaHUK U3[ENUS.

Ons Toro YTo6bl NPOJEMOHCTPUPOBATL YCTORYUBOCTL Ha YPOBHE CUCTEMBI, AOMKHLI ObITb NPUHATHI AONONHUTENb-
Hble Mepbl, OTHOCALUMECS K pearibHbiM YCIOBUSIM YCTaHOBKW, HanpuMmep nepeudHasn sawuta. JononHuTensHas WHop-
Mauus npueegeHa B npunoxexum C.

B.3 OnpeaeneHue TMNOB NOPTOB

BHyTpUCUCTEMHLIN NOPT:

- MOpPT COeAUHEH C NMOpTaMu B TOI Xe cUcTeme.

BHyTpeHHUI nopT:

- MOAKIMIOYEH TONbKO K Kabenam B TOM Xe 3aaHuu;

- MOPT He NpepHasHaveH Ans NpefoCTaBNEHUA TakuxX YCNyr, koTopble MOryT TpeboBaTb HEMOCpPeACTBEHHOIO NOA-
KIMIOYEHNUS K Hapy>KHOW CBS3H,

- MOPT ranbBaHUYECKU He coeAuHeH ¢ KabeneM, KOTOPLI BBIXOAMT U3 3faHUsi C MOMOLLLIO Apyroro o6opyaosaHus
(Hanpumep, Yepes pasBeTBUTEND).

BHeLuHuWiA nopT:

- MOpT NpeAHasHadeH Ans NoAKMIoHEHUA HENOCPEACTBEHHO K JIMHWUK, BLIXOASALLEN U3 3[aHUS,

- MOPT UMEET ranbBaHU4eckoe coefuHeHne ¢ kabenem, KOTopbIil BLIXOAUT M3 3[1aHNUS C NOMOLLBIO Apyroro obopy-
Zl0BaHuA (HanpuMep, Yepes pasBeTBUTEND).

B.4 Tunbl reHepaTopoB U Bbi6pocoB

Bribpochl HanpsikeHUs (U reHepaTopbl) COOTHOCHTCS € Pa3nMyHBIMK Kiaccamu cnegytowmm obpasom:

- knaccel oT 1 go 5: 1,2/50 mkc (8/20 MKC) — ANA NOPTOB 3NEKTPONUTaHUSA, KOPOTKUX CUrHANbHLIX Lienei/nuHui n
nokanbHbIX ceTell (Hanpumep, Ethernet, Token Ring u T. A.)  aHanornyHeIX ceTe;

- knaccel oT 4 fo 5: 10/700 MKc (5/320 MKC) — AN CUMMETPUYHbLIX JIMHWIA CBA3W, NpeAHa3Ha4YeHHbIX ANSA coejuHe-
HWS LUMPOKO pacnpeferneHHbIX CUCTEM € NMOMOLLbIO TaKUX CPEACTB, Kak NpsiMoe NOAKIIoYEHUe K MHOMONosb30BaTeNlbCkuM
TENEeKOMMYHUKALMOHHBIM CETAM [HanpuMep, KOMMYTUPYEMbLIM TENEKOMMYHUKALMOHHLIM CETAM O6LLero norb3oBaHus
(PSTN), undpoBbiM aboHeHTCkMM nuHUAM (XDSL) n T. A.]; AnMHa nuHKi o6bIMHO cocTaenseT Gonee 300 M.

MonHoe conpoTUBNEHWE UCTOMHUKA AOMKHO ObITb TaKMM, KaK NMoKasaHO Ha PUCYHKaxX COOTBETCTBYIOLMX MCMbITa-
TeNbHbIX YCTaHOBOK.
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B.5 Tabnuubl

Tabnuya B.1 —lNopTel 3NeKTponuTaHns: BeIGOp NCMbITATENbLHLIX YPOBHEN (B 3aBUCUMOCTM OT Kilacca yCTaHOBKW)

McnblTaTenbHble YPoBHU, KB

MNCTOYHMK NuTaHnA NCTOYHUK NUTaHMA MNCTOMHWK NuTaHns MCTOYHWK NuTaHua
nepemMeHHoro Toka. nepemMeHHOro Toka. NOCTOAHHOIO TOKA. MOCTOAHHOrO TOKa.
BBoa/BbiBOA Beog/BbiBOA Beoa/BbIBOA BBoa/BLIBOA,
Knacc nepeMeHHoOro Toka. nepemMeHHoro Toka. MOCTOAHHOIO TOKA. NMOCTOSIHHOTO TOKa.
yCTaHOBKM HapyxHble nopTbi @) BHyTpeHHue nopTel & 9) HapyxHble nopTs! & BHyTpeHHue noptbl 3 &)
Bua cBssu Bua cesasu Bua cesasun Bug ceasu
«MpoBog — | «[MpoBoag — | «lpoBog — | «Mposog— | «IMpoBog — | «MpoBog — | «[MpoBoag — | «lMpoBog —
npoBoa» 3eMmnsA» npoBoa» 3eMns» npoBoA» 3emMnA» npoBoay 3eMnA»
0 NA NA NA NA NA NA NA NA
1 NA 0,5 NA NA NA NA NA NA
2 0,5 1,0 NA NA NA NA NA NA
3 1,0 2,0 1,0 2,0 NA NA NA NA
4 2,00 4,09 2,09 4,00 2,09 4,00 2,00 4,09
5 ©). b) ©).b) 2,00 4,09 2,00 4,00 2,00 4,00

a) PekomeHgyeTca He MPOBOAUTL UCMBITAHWUA, €Cnu AnnHa kabensa He 6onee 10 M.
) Ecnv nopT Beeraa NpeaHasHadeH Ans UCMoNb3oBaHUS C 3afaHHON NepBUYHON 3aLLVMTON, UCNBITAHUS NPOBO-
[AT ¢ NepBUYHONM 3aLLUMTON B Liensx obecneveHuns B3aMMOAeicTBIA ¢ arneMeHTamu 3aWwuTel. Ecnu nepBuyHas sawura
TpebyeTca Ans 3aluThl UHTepdenca, HO He NPefOoCTaBNAETCS, UCMbITaHUE TakXKe BbIMOMHAT U ¢ TUNUYHOW NepBud-
HOW 3aLWUTON Ha MaKcuMarnsHo 4ONYCTUMOM YPOBHE YKasaHHOW NepBUYHOI 3aLUnThI.
©) B 3aBMCUMOCTY OT Kracca MecTHOI cUCTEeMbI AaNeKTPOCHaBXeHMS.
9 KcnbiTaHue BHYTPUCUCTEMHBIX NOPTOB, Kak NpaBuUno, He TpebyeTcs.

MpumeyvyaHune — NA— He NpUMeEHUMO.

Tabénwuya B.2 — Lenn/nuHun: Bbi6op UCTbITATENLHBIX YPOBHEN (B 3@BUCMMOCTU OT Kracca YCTaHOBKM)

UcnblTaTenbHble YPoBHU, KB
HecumMMeTpuyHble CHMMeTpUYHble 3KpaHUpoBaHHble
Lenw/nuHnn: °). €) Lenun/mannd): ©). €) uenw/nuHnmd): 9. €)
Knacc
ycTa- o o . o o BHyTpeHHUI
JoBKM HapyxHbii nopT | BHyTpeHHuit nopT | HapyxHblid nopT | BHyTpeHHWit nopT | HapyxHbiit nopTt nopT
«[Mpo- «[po- «Mpo- «[po- «MMpo- «[Mpo- «[po- Mpo- «Mpo- «Mpo- «[po- «Mpo-
Bog— | Bog— | Boa— | Bog— | Bog— | Boga— | Bog— | Bog— | Bog— | Bog— | BOA— | BOA—
npoBoA» | 3emMns» | MPOBOA» | 3eMns» | NpoBoA» | 3emMns» | nposoa» | 3emns» | nposoa» | semns» [ nposoa» | semns»
0 NA NA NA NA NA NA NA NA NA NA NA NA
1 NA NA NA 0,5 NA NA NA 0,5 NA NA NA NA
2 NA NA 0,5 1,0 NA NA NA 1,0 NA NA NA 0,5
3 NA NA 1,0 2,0 NA NA NA 2,0 NA NA NA 2,0
4 2,09 [ 4009 | 209 | 4,09 NA | 4,00 NA | 4,09 NA | 4,00 NA | 409
5 2,00 | 400 | 209 | 4,0 NA 4,.0b NA 4,00 NA 4,0 NA 4,00

a) PekomeHfyeTCA He NPOBOAUTL UCTILITAHUA, €Crn AnNuHa kabensd, npegHasHa4YeHHOro Ans nepeaadn AaHHbIX,
MeHee 10 M.

b) Ecnmn nopT BCceraa npeaHasHaveH 4 UCMOMb3OBAHWUSA € 3afaHHOW NepBUYHOW 3aLUUTOR, NCMbITAaHWSA NPOBO-
AAT C NepBUYHON 3aLLWTON B Liensx obecneveHns B3auMOAENCTBIS C aeMeHTaMu 3aluTel. Ecrin nepBryHas saluTa
TpebyeTcs ANA 3alUMTLl MHTepdeica, HO He NpefoCTaBNSAETCA, UCMBITAHUE TaKXKe BbIMOMHAIT U C TUMUYHOR NepBUY-
HOW 3alLl1TON Ha MakcuManbHO AONYCTUMOM YPOBHE YKa3aHHOW NepBUYHON 3aLUMUThI.
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OkoHYyaHue mabnuypl B.2

©) BLIBpOCHI HaNpsHkeHUs! «NUHUS — NUHWA» MOTYT BO3HUKATb B TEX CETAX, A€ A5 3aluThl UCMONb3YHOT YCTPOM-
CTBa 3alUMTLI OT Neperpy3ok ¢ NOAKIYEHUEM K 3eMne. Takne BLIGPOCH! HAaNPSXXEHUA BLIXOAAT 3@ PaMKN HACTOSLLEro
cTaHaapTa. 370 ABMNEeHUe, O4HAKO, MOXET BbITb CMOAENMPOBAHO C NPUMEHEHUEM CUH(a3HOroO pexnmMa BLIOpocoB Ha-
NPsPKEHUA Yepes ONpefeneHHble aNeMeHTEl NePBUHHON 3aLUThI.

9 MenbiTaHne NopToB, NOAKIHHAEMbIX K aHTEHHaM, BLIXOAUT 38 PaMK1 HACTOALLEro cTaHAapTa.

©) YcrbiTaHne BHYTPMCUCTEMHBIX NOPTOB, Kak NpaBuro, He TpeByeTcs.

MpumedaHue — NA— He npUMeHUMO.
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MpunoxeHune C
(cnpaBouHoe)

MosicHeHuAa

C.1 PasnunuyHoe nonHoe conpoTuBneHne NCTOYHUKa

BbI6op MCTOYHUKaA NOMHOrO COMPOTUBNEHUSA reHepaTopa 3aBUCHT:

- OT TUna kabeneit/NPOBOAHNKOB/NNHUIA (3NEKTPONUTaHUS NMepeMeHHOro Toka, reKTPONUTaHUs MOCTOAHHOMO ToKa,
COEAUHUTENBHBIA U T. 4.);

- ANWHbLI kKabenet/NUHWIA;

- YCNoBMii NpuMeHeHUs 06opyaoBaHMUs (B MOMELLEHUAX UMU BHE UX);

- CXeMbl MOAaYN UCMbITATENBHOMO HaNPsKeHNS («MPOBOS — MPOBOA» WU KMPOBOZ — 3€MIIA»).

MonHoe conpoTueneHue 2 OM npeacTaBnsaeT co6oi NONHOE CONPOTUBMEHNE UCTOYHIKA HU3KOBOMETHON CETU anek-
TponuTaHus. MNpUMeHAOT reHepaTop ¢ 3hPEKTUBHEIM BLIXOAHBLIM conpoTuneHnemM 2 Om.

MonHoe conpoTueneHune 12 Om (10 + 2 OM) NnpeacTaBnAeT co6ol NONHOE CONPOTUBNEHNE NCTOYHWUKE HU3KOBOSLT-
HOI CETU 3NEKTPONUTaHWUSA 1 3eMnu. [pn ucnbITaHWAX NPUMEHSAIOT reHepaTop C NOCrNeAoBaTeNlbHO MOLKTHOUYEHHBIM J0-
NOSTHUTENBHLIM pe3ancTopoM 10 Om.

OddpekTnBHOE MornHoe conpoTtusneHne 42 Om (40 + 2 OM) npeacTaBnseT coboi NONHOE CONPOTUBNEHUE MeXay
BCEMW APYrVMU NUHUAMK U 3emneid. Mpn ncnelTaHNAX NPUMEHSIHOT reHepaTop C NocrnefoBaTenbHO NOAKMIOMEHHBIM A0-
NOSTHUTENBHLIM PE3NCTOPOM conpoTueneHnem 40 Om.

MpumMmeyvyaHue — MopTbl NOCTOSHHOMO TOKA, NPefHasHa4YeHHbIE AN NMOAKIOYEHUA K NpeobpasoBaTensm MoLy-
HOCTU NepeMeHHOro/NoCTOsHHOro Toka (HanpuMep, NoAKNtoYeHWe Brioka NUTaHWsA NOCTOSIHHOMO Toka HoyTEyka), He pac-
CMaTpUBaIOTCH B Ka4eCcTBe MOPTOB HWU3KOBOMBTHOTO NUTaHWUSA. ECM nuTaHne MOCTOAHHOMO Toka MojaeTcsa No NPOBOAHU-
KaMm, BKITFOHYEHHBLIM B CUrHasbHbliA Kabenb, TO 3TU COEAUHEHNS HE CYMTALOTCA NOPTaMU HU3KOBOSIETHOTO NUTaHUSA.

B HekoTopbIX cTpaHax (Hanpumep, CLUA) Apyrue cTaHgapThl, He oTHocsALMecs k cTaHaapTam IEC, MoryT TpebosaTb
UCMbITaHUS MTMHNIA NepEeMEHHOro ToKa B COOTBETCTBUMU C PUCYHKAMMW 5 1 7 Npu NOMHOM conpoTuenernn 2 OMm, 4To aBnNaeTca
6ornee XeCTKUMU UCTIBITaHNAMM.

C.2 lMpuMeHeHne UCNbITaHNM1

C.2.1 MNomexoycToYMBOCTb Ha ypoBHe o6opyaoBaHUs

WcnblTanne NpoBoAAT B NabopaTopHLIX YCNOBUSX Ha OTAENBHO B3STOM obpasue obopyaoBaHusi. [MomexoycToirum-
BoCTb MO npu TaknUX UCMbITAHUAX OTHOCUTCS K NOMEXOYCTORYMBOCTM Ha YpoBHE 060pYyAOBaHUS.

MenbiTaTenbHoe HanpsXXeHWe He AOMKHO NpeBblllaTh YCTaHOBIEHHOW cnocobHocTh nsonsuyun MO BeigepxmBaTh
BO3[ENCTBUE BbICOKUX HaMpsiKeHWA.

C.2.2 NMomMexoycTOWYUBOCTb Ha YPOBHE CUCTEMDI

MpeanoyTUTenbHbIE UCMLITATENBHBLIE YPOBHU NpuBedeHbl B Tabnuuax B.1 u B.2.

WcnblTanus, npoBeAeHHble B NabopaTopHbIX YCNOBUSX, OTHOCATCSA K oTaenbHoMYy MO, HO ero noMexoycTonuMBOCTb
He obBs3aTenbHO obecnevnBaeT NOMeXoyCTOMUNBOCTL BOnbLUel cucTeMbl, koTopasi BKntodaeT ato MO. ns Toro 4tobbl
obecneynTb NOMEXOYCTONYNBOCTE HA YPOBHE CUCTEMbI, PEKOMEHAYETCH MPOBEAEHWE UCMBITAHUA Ha CUCTEMHOM YpOB-
He, 4Tobbl CMOfenMpoBaThb peanbHyHo YyCTaHOBKY. OTa MoAenupyemMas ycTaHoBKa AOMKHA COCTOATb M3 oTaenbHbiX MO 1
TakKke AOIMKHA BKMOYaTb B cebs 3alyuTHbIe YCTPOUCTBa (YCTPOCTBA 3aLyuThl OT BEIOPOCOB HaMpsKeHWs), ecnu ux uc-
nofb3oBaHue TpebyeTcs MHCTPYKLUMER NO MPUMEHEHWIO CUCTEMbI MM 0BYCroBeHO onepaTopoM cucteMbl/ceTn. CrnegyeT
MCnonb30BaTh peanbHyo ANWHY U TUN COEAUHWUTENbHBLIX STMHUIA, NOCKOMBKY 3TO MOXET MNOBMUATL Ha 06Ul ypOBEHb 3a-
LMTBI CUCTEMBI.

MpocToe fobaBneHne BHELWHWX YCTPONCTB 3alLuUTEl OT BEIOPOCOB HaNPsKEHUS], KOTOPOE He COrNacoBaHo C APYrMMM
BHYTPEHHWMMW YCTPOACTBaMM 3aLLUTLI OT BEIOPOCOB HaMPsXKeHUs, MOXET He AaTb adbdeKTa 1 NPUBECTU K YXYALLIEHUIO Un
YNyYLUIEHNo O6LLEro YpOoBHS 3alUyUThl CUCTEMBI.

JononHutensHyto MHGOPMaLMIo 0 3alMTHBIX YCTPOWCTBaX OT BbIOPOCOB HaMpsKeHUs MOXHO MONyYuTb B MEXAY-
HapofHbIX cTaHaapTax cepuii IEC 61643 n IEC 62305-1.

Llenblo HacTosLLero ucnbITaHWA SBNAETCA Kak MOXHO Boree TOMHOe MOAENUPOBaHWE YCNOBWIA YCTaHOBKM, ANS
PYHKLMOHNPOBaHUSA B KOTOPLIX NpegHasHadveHo NO.

OcHOBHOE BHUMaHWe MpW UCMbITaHUAX YAENAeTCS UMUTUPOBAHUIO YCnoBuii yctaHoBku MO ¢ MakcuMansHbIM Mpu-
OrnXKeHneM K aKcnmnyaTauuoHHbIM.

B ycrnoBusix peanbHoi yCTaHOBKM MOTYT ObiTb MPUMeHeHbl 6oree BbICOKME YPOBHW HanpspKEHWS NpuW yCroBUK, YTO
3Heprus BLIGPOCOB HaNpsKeHWA JoMKHa BbiTb OrpaHnyYeHa yCTaHOBMEHHBIMU 3alUUTHLIMU YCTPONCTBaMU B COOTBETCTBUN
C WX XapaKTepUCTUKaMu orpaHu4eHns Toka.

NcnbiTaHne Ha ypoBHE CUCTEMbI TalkKe NpefjHasHavyeHo NS Toro, YTobbl Nnokas3aTb, YTO BTOPUYHbIE 3hdeKTh,
Bbl3biBaeMble 3aLUMTHLIMU YCTpoOicTBamMn (M3MeHeHne OopMbl CUrHamna, pexumMa, amnnuTyabl Hanps>KeHUs Unu Toka),
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He oKasblBaloT Henpuemnemoro sosgeicTaus Ha NO. [Ina npoBepkun oTcyTcTBUA «AedeKTHbIX okoH» B MO npu onpe-
JAErNeHHOM UCMBbITaTeNnbHOM HanpshkeHUn HeobxoAuMOo NPOBOAUTL UCMBITAHNA C NOCNEAOBaTENbHLIM YBENUYEHUEM UC-
NbITAaTENLHOrO HanpsXeHWa Ao TpebyeMoro ypoBHs. OTO onpeAeneHHoe ucnbiTaTeNbHOe HanpsKeHue onpeaenseTca
pabounMu ToYKaMu 3alUTHBIX 3NEMEHTOB UMM 3aluTHLIX ycTpoicts BHYTpU NO (IEC 61643-21:2000 u N3meHeHune
2:2012,6.2.1.8).

C.3 Knaccudukauusa yctaHOBKN

Knacc 0

XopoLUo 3allyLLeHHasn afeKkTpuyeckas 06cTaHOBKa, 4acTo BHYTPU cneLuanbHoOro NoMeLLeHus.

Bce Bxogsue kabenun obecneyveHbl cpeacTBaMm 3aluUThl (NEPBULHON U BTOPULHOW) OT NepeHaNpPsXEHWA.
Broku anekTpoHHoro 06opyAoBaHUs coefMHEHbI Mexay coboii kauecTBEHHO paspaboTaHHON cUCTeMolh 3a-
3eMIIeHus], KoTopasl CyLEeCTBEHHO He NoABepXeHa BUSHUIO 3HEPreTUYECKOR YCTaHOBKU UNU MOMHWUEBBIX
paspsifoB.

OneKTpoHHOe 06opyAoBaHUE UMEET BhbifeNEHHbIA NCTOMHUK 3MeKTponuTaHus (CM. Tabnuuy B.1).
HanpsixeHue uMnyrnbca He MOXET NpeBbICUTL 25 B.

Knacc 1

YacTuyHo 3alymiyeHHas anekTpudeckas obcTaHoBKa.

Bce Bxoasme B nomelleHne kabenu obecneveHbl cpeAcTBamMm (MEPBUYHOI) 3aLUMTHI OT NepeHanpspKeHA.
Brioku obopyaoBaHus coeMHeHbl MeXay coboil CUCTEMOIA 3a3eMIeHns], KoTopasi CyLLIECTBEHHO He nojBep-
XeHa BIMUSAHUIO SHEPreTUHECKO YCTaHOBKU UMM MOMHUEBLIX pa3psfioB.

OneKTpoHHbIe yCTpOoiCTBa UMET COBCTBEHHBIW UCTOYHUK ANEKTPONMUTaHUS, K KOTOPOMY He MOAKIIOYEHO
Apyroe obopyfoBaHue.

Onepauuu nepekrnoveHUa MOryT co3jaBaTb HanpsKEHUs1 MOMeX BHYTPU NMOMELLEHUS.

HanpsixeHue uMmnynsca He MoXeT npesbicuTb 500 B.

TpeboBaHus HacTosILLero knacca obecneunBaeT UCTbITaTeNbHEIA YPOBEHb 1, Kak onpefeneHo B Tabnuue 1.

Knacc 2

OnekTpuyeckasi 06cTaHOBKa, B KOTOPOI Kabenu XOpoLUo pasgeneHbl, AaXe Ha KOPOTKMX ydacTKax.
Ob6opyfoBaH1e 3a3eMNAOT Yepe3 OTAENbHOE COeiUHEHNE C CUCTEMO 3a3eMIeHNs SHepreTMYeckoi ycTa-
HOBKM, KOTOPOE MOXET GbITh MOABEPrHYTO BO3AENUCTBUIO HANPSHIKEHNUS NOMEX, FEHEPUPYEMOTo CaMoii ycTa-
HOBKOM UIN MOMHUEBLIMU pa3psifamMn. MCTOUMHUK aNeKTPONUTaHUA 3NeKTPOHHOro o6opyaoBaHUS oTaerneH
OT APYTUX Lieneid, kak NpaBuro, NyTeM BbIAENEHUsI TpaHcopMaTopa ANs CETU SMEKTPONUTAHUS.
HesalyieHHble Lieny NPUCYTCTBYIOT B YCTAHOBKE, HO OHU XOPOLLO pa3sAeneHsl, U UX KONUHeCTBO OrpaHUYEHO.
HanpsixeHue umnyrnsca He MOXET NpeBbicuTb 1 KB.

TpeBosaHua HacTosLero knacca obGecneunBaeT UCTbITATENbHDIA YPOBEHb 2, Kak ornpegerneHo B Tabnuue 1.

Knacc 3

BnekTpuyeckas obcTaHoBKa NpyU NapannenbHON NPOoKNajKe CUNOBLIX U CUrHamNbHLIX kKabenei.
OBopynoBaHue 3aseMnsioT Yepes oblee coeiUHEHUE C CUCTEMOM 3a3E€MIEHUsT SHEPrETUYECKOW YCTaHOB-
KU, KOTOpOe MOXET GbiTb NOABEPTHYTO BO3AEHCTBUIO HaMpPsPKEHNS MOMEX, FeHepupyeMoro camMoii ycTaHoB-
KOV UNu MOMHUEBLIMU pa3psagamun. Tok us-3a KOPOTKOro 3aMblKaHuUA Ha 3eMIlio, I'IepeKﬂIO‘-IEHVIVI U MOJTHU-
€BbIX pa3spsiioB B CUNOBOW YCTaHOBKE MOXET co3fjaBaTb HanpspKeHUst NOMEX ¢ OTHOCUTENbHO GonbLMmn
aMnnuTyaamMn B CAICTeMe 3aseMIieHnA. 3au.|,v|u.|,eHHoe SNEKTPOHHOE oGopy,qoaaHMe N MeHee 4YyBCTBUTESb-
Hoe anekTpoo6opyaoBaHue NpucoeanHeHbl k obLeil cucteme anekTponuTanns. CoeuHuTeNbHbIE Kabenu
MOryT ObITb YaCTU4HO NponoXeHbl BHE NOMELUEeHUA, HO NPOXoAUTb B6NM3N LIKMH 3a3eMneHus.

B YCTaHOBKe NPUCYTCTBYIOT MHAYKTUBHbIE Harpysku, He oGecneveHHble cpeacrtBaMu nomexonogaBrieHUA, n
06bI4HO He CyLEeCTBYET HMKaKOro pasfeneHnsi pasnuiHbX nonesbix kabenei.

HanpsxeHue uMnynbca He MOXET NpeBLICUTL 2 KB.

TpeboBaHus HacToALero knacca obecneumBaeT UCTbITaTeNbHLIA YPOBEHb 3, Kak onpegeneHo B Tabnuue 1.

Knacc 4

OnekTpuyeckan ob6cTaHoBKa, B KOTOPOI COEAMHUTESNBHBIE NIMHWUM NPONOXEHbI Kak HapyxXHble kaGenu co-
BMECTHO C CUNOBLIMU KabensaMmn 1 kabenu MCronb3yoT Kak ANA SNEKTPOHHLIX, TaK U ANA ANEKTPUYECKUX
Lenen.

ObopynoBaHue NOAKNIOHEHO K CUCTEME 3a3eMISIEHUS CUNOBOW YCTAHOBKMW, KOTOpPas MOXET NOABEpraTbCs
BO3/1€ACTBUIO HANPAXKEHUS MOMEX, FTEHEPUPYEMOro cCaMOl YCTAHOBKOW NN MONHNEBLIMU paspafamu.

Toku B fuana3soHe Knnoamnep us-3a KOPOTKOrO 3aMblKaHUA Ha 3EMII0, NEPEKITIOMEHWUIA U MONHUEBLIX pa3psi-
[ 0B B CUNOBOW YCTaHOBKE MOTYT CO3/jaBaTb HanpsKeHUa NoOMex ¢ OTHOCUTENBbHO BoNbLUMMKU aMNNUTYAaMK
B cucTeMe 3a3zeMneHnn. CeTb aNeKTPONUTaHUs MOXET ObiTb OfHOW U TON Xe Kak ANA 3NeKTPOHHOro, Tak
¥ npoyero anekTpoobopyaoBaHus. CoeMHUTENbHBIE Kabenu NponoXeHbl Kak HapyxXHble kabenu paxe k
BbICOKOBOSETHOMY 060pyfi0BaHmIo.

YacTHbIM criydaeM ykasaHHoO 06CTaHOBKW SIBNAETCA NOAKIIOMEHNE 3NEeKTPOHHOro o6opyaoBaHUA K Tene-
KOMMYHMKaLIMOHHON CETU B ryCTOHaCeNeHHbIX paioHax.

Cucrtematndeckn coopyxaemas CeTb 3a3eMNEeHUS MEXAy 3NeKTpoHHbLIM o6opyfoBaHMEM OTCYTCTBYET, W
cucTeMa 3a3eMNEeHNs COCTOMT TONbKO U3 Tpy6, kabeneld U T. n.

HanpspkeHne uMnynbca He MOXET NpeBbICUTL 4 kB.

TpeboBaHus HacToAWEro krnacca obecnevnBaeT UCNBITaTENbHLIA YpoBeHb 4, Kak onpegeneHo B Tabnuue 1.
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Knacc 5 | Onektpudeckas obcTtaHoBKa ANA 3NEKTPOHHOrO 06OPYAOBaHUSA, NOAKIOYEHHOMO K Kabenam CBA3M U BOS3-
LYLLUHBIM FIMHUSIM aneKTporepeaay B MarioHaceneHHoM paioHe.

Bce aTn kabenu v nuHUM cHabxeHbl cpefcTBamMu (MepBUMYHON) 3allMTLI OT NepeHanpskeHusi. Pacnpege-
NeHHas cucTeMa 3a3eMreHnsa Mexzy anNeKTPOHHLIM oBopyoBaHUEM OTCYTCTBYET (OTKPLITAs 3MeKTpoycTa-
HoBKa).

HanpsxeHusa umnynsca nomMexu, Bol3aBaHHbIE KOPOTKUMU 3aMblKaHUAMU (TokU He Bonee 10 KA) U MOrHUe-
BbIMMW paspsgamu (Toku He Gonee 100 kKA), MOTyT ObITb 3KCTPEMASIbHO BBICOKUMU.

Knacc x Ocobble YCIoBUA, YKadaHHbl€ B TEXHUHECKOM ONUCcaHun U3genua.

C.4 MuHMManbHbI ypoBeHb NOMEXOYCTOHYMBOCTH ANSA NOPTOB, NOAKMIOUEHHbIX K UCTOUHNKAM
ANeKTponuTaHua HepeMeHHOFO/nOCTOFIHHOFO TOKa

MWHUManbHbLIA YpOBEHb NOMEXOYCTONYUBOCTU NPU NOAKNIOMEHUN K CETAM SMEKTPONUTaHUS AOMKEH ObiThb:
- CBA3b «nposog — nposoax»: 0,5 kB;
- CBA3b «NpoBof — 3emnax»: 1 kB.

C.5 MNMomexoycToMUMBOCTb Ha ypoBHe 060pyAOBaHUA ANA NOPTOB, NOAKMIOYEHHbIX K COeAUHUTENbHBIM
NUHUAM

MenblTanus BosgencTBUEeM BEIOPOCOB HanpsiKeHUs Ha coefUHUTENbHBIX NIMHUAX HeoBXoANMBl TONBKO A1 HapyX-
HbIX COeAUHEHWA (BHe WKada/kopnyca).

Ecnn nMeeTca BO3ZMOXHOCTb NMpoBefeHNs UCTIbITaHUI Ha ypoBHe cuctemsl (MO ¢ nogknioveHHsIMU kabensMu co-
€AVHUTENbHBIX NIMHWIA), HET HeOBXOAMMOCTM B UCMBITAHWUSAX Ha YpoBHE 06opyAoBaHNs, ocoBeHHo B TeX criyyasix, Koraa
3KpaHUpoBaHWe COeAUHUTENbHLIX Kabenen ABnseTcs O4HOW W3 3alyuTHbIX Mep. Ecnu usrotosutens obopyaoBaHusi He
OCYLLEeCTBIIAET YCTaHOBKY 000pYAOBaHUA Ha MecTe JKcrnyaTauui, UM JomkHbl BbiTb onpegeneHbl AONyCTUMLIE YPOBHU
HanpsXXEHW NomMex Ha BXOAHBIX W BLIXOAHBIX 3aXuUMax 06opyfoBaHusA (0cobeHHO ANA UHTepdeNCcCoB CONPSKEHNS C TEX-
Honorudeckum obopyfoBaHnem).

MaroToBUTeNb 060pY0BaHNSA [OIMKEH UCNBITATL €r0 Ha OCHOBE ONPeASnEeHHbIX NCNBITaTeNbHBIX YPOBHEN AN Noa-
TBEPXAEHUSA NOMEXOYCTONYMBOCTUN Ha YpoBHE 060pYA0BaHNS, HAaNPUMEpP C YCTAHOBNEHHON BTOPUYHON 3aLLMTOil B nopTax
MO gns ypoeHs 0,5 kB. MNonb3osaTteny 060pyA0BaHNS UNKU NULa, OTBETCTBEHHbIE 3@ YCTAaHOBKY, AOSMKHbBI 3aTEM NMPUMEHUTL
Mepbl (HanpuMep, 3KpaHUpoBaHWe, aNeKTpUIecKoe coejuHeHne SNeMeHToB 060pyA0BaHNSA, 3aLMTHOE 3a3eMIEHME), He-
obxogumMble Ana obecrneyeHunsi TOro, YTobObl HanNps>KeHne Nomexu, BblaBaHHOE, HanpuMep, MOMHUEBLIMU pa3spsgaMm, He
npeBbILLano BeIOPaHHOro YpoBHS yCTORYUBOCTH.
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MpunoxeHue D
(cnpaBouHoe)

PekomeHAauUMu No AOCTUKEHUIO NOMEXOYCTOMUYUBOCTU ANA 000OPYAOBaHUA,
NOAKIMHOYEHHOro K HU3KOBONBLTHLIM CUCTEMaM pacnpeesrieHus 3NeKTPO3IHepPruu

HacToswwuin ctaHaapT paccMaTpuBaeT UCNbITaHUA ANS onpefeneHns YCTOWYMBOCTU K BbIbpocaM HanpsbkeHWs u
TOKa NS SneKTpoHHOro oGopygosaHus u cucteM. MO unm cuctema paccMaTpyBaeTcsa Kak YepHbI AWWK, U pe3ynbsraTsl
UCMbITaHWiA OLieHMBAIOTCH MO CIEfYoWUM KpUTEPUAM:

a) HopmarnbHoe yHKLUOHUPOBaHHUE;

b) BpemeHHas notepsa yHKLMKU UM BPEMEHHOE YXYALUEHUE KavyecTBa (PYHKUMOHMpoBaHUs, He Tpebylolme BMe-
LaTenescTBa oneparopa;

C) BpeMeHHas noteps yHKLMKU Unn BpeMeHHoe yXyflleHue KavecTBa dyHKLUUOHMpoBaHus, Tpebylolme BMeLla-
TenLCTBa oneparopa;

d) noTepst pyHKLMU C MOCTOSAHHBEIM 0TKa3oM 060opyAoBaHNA (03HaYaeT oTpULaTenbHbIA pesynsTar UCTbITaHuiA).

MockoneKy UCMbITAHUS B COOTBETCTBUM C HACTOALLMM CTaHAapTOM pacnpoCTPaHAKTCA Ha NOSHLIA AUanasoH BO3-
MOXHbIX BIUSIHWIA CpaBHUTENMbHO HEBOMNbLUMX TOKOB BbIOPOCOB HaNpsSXKeHWU Ha 3NeKTpoHHOe 0bopyAOBaHWe U CUCTEMBI,
BKITI04asl MOCTOSTHHOE NOBPEXAEHWe U paspyLueHne 0Bopy[oBaHUA U CUCTEM, TO criegyeT yuuTbiBaTb, YTO CYLLECTBYIOT
Lpyrve cooTBETCTBYIOWMNE CTaHAAPTbLI UCTbITAHUIA, B KOTOPbLIX BpeMEHHas NoTepsa PYHKUMU He ABMAETCA BaXHOW, a yae-
nsetcs 66nbluee BHUIMaHWe AeACTBUTENBHLIM NMOBPEXAEHUSAM U paspyLUEHUAM 060pyAOBaHNUSA U CUCTEM.

IEC 60664-1 paccmaTpuBaeT cornacoBaHHOCTb U3onsauun Ansa o6opyaoBaHns, NOAKNIOMAEMOro K HU3KOBOMLTHLIM
cuctemMam nutanus, a IEC 61643-11 aBnsieTca cTaHAapTOM Ha UCMbITaHWA ANA YCTPOWCTB 3aluThl OT BLIGPOCOB Hanps-
XEHWA, NOAKIHYaeMbIX K HU3KOBOSBTHEIM pacnpefenuTenbHelM cucTeMam nuTaHusa. JononHutensHo o6a 3T cTaHaapTa
paccmaTpuBaloT BIMsiHWe BpeMEHHOro nepeHanpsbkeHns Ha obopyposaHue. CtaHgapTtbl cepumn IEC 61000 He paccmaTpu-
BalOT BIIUSIHWE BPEMEHHOIo nepeHanpsikeHna Ha obopyoBaHne Unm CUCTEMBI.

MocTosHHOE NoBpexaeHne Bpsh Nu Korga-nnbo OyaeT npuemnemMo, NOcKosbKy 3TO NPUBOAUT K MPOCTO CUCTEMBI
¥ U3gepxKkaM No PEMOHTY UK 3ameHe. OTOT TWUM OTKa3a 0bbIYHO ABMSETCH pe3yNbTaToM HECOOTBETCTBUSA UNU OTCYTCTBUSA
3alLuTEl OT BbIBPOCOB HaMpshKeHUs, YTO AOMYCKaeT BLICOKWE HanpsXXEHU U Ype3MepHble TOKU B Liensx 060py0BaHUS U
NPUBOAMUT K NpeKpaLleHnto paboTkl, 0TKa3aM KOMMNOHEHTOB, NOCTOSIHHOMY NPOGOIO M30NALMM U ONACHOCTU BO3ropaHus, 3a-
LbIMIEHNS UNK BNEeKTPUYEecKoro NOpaxeHns. Takxke HexenaTenbHbl cryyan foboro HapyLeHsa pyHKLMOHUPOBaHUS UMK
yXyaLleHusa paboTbl 060pyAOBaAHUA UMK CUCTEMBI, 0OCOBEHHO ecrnn 06opyAoBaHUE UMK cUCTEMa SIBRSIOTCH KPUTUYECKUMM
1 AOMKHBI NofaepXuBaTh hYHKLUMOHMPOBaHUE BO BpeMA BO3ENCTBUA BEIGPOCOB HanpshKeHUs.

[na venbiTaHnia, pacCMOTPEHHBIX B HACTOSILLEM CTaHhapTe, aMmnnuTyAa NPMMEHSEMOro HanpsKeHUs ucnbiTarerb-
HOro YPOBHS (Knacc ycTaHOBKN) U pe3ynkTUPYHOLLUIA UMMYNBC TOKa UMET NpAMOoe BIMSHUE Ha peakumio 06opyAoBaHuS.
lMpoLie roBopsi, YeM BbllLie YPOBEHb HaNpspKeHUs Belbpoca, TeM BbILLE BEPOATHOCTb HapyLIeHUs (PYHKLMOHUPOBaHUS Unu
yxygllenua paboTel, 3a ucknoueHneM obopyaoBaHus, paspaboTaHHoOro Ans obecneveHnss COOTBETCTBYIOLLErO YPOBHS
YCTOWYMBOCTY K BbIOpOCaM HanpspKeHus.

[na ucnbiTaHns YCTPOWCTB 3aluUThl OT BEIGPOCOB HaNPsKEHNS, MPUMEHSIEMBIX B HU3KOBOMBTHBIX pacrnpefenuTenb-
HbIX cucTeMax nutaHmsa no [EC 61643-1, ucneltateneHblit knacc |1l onpegenser KOMOGUHUPOBaHHLIA UCMbITaTENbBHBINA re-
HepaTop ¢ 3 hEeKTUBHLIM BEIXOAHLIM MOMHEIM CONPOTUBNEHWEM, paBHbIM 2 OM, KOTOPLIA co3gaeT opMy UMMNynbca Toka
8/20 MKC B pexume KOPOTKOro 3amblkaHus U popMy UMnyneca HanpskeHus 1,2/50 MKC B pexumMe xonoctoro xoga. Ha-
CTOSILLMIA CTaHAaPT UCMONb3YeT TaKoi e KOMBUHWPOBaHHLIA reHepaTop NpU UCMbITAHUAX Ha YCTORYMBOCTL K BiBpocam
HanpsxeHua Ans o6opy4oBaHUA U CUCTEM C MUTAHWEM, HO C PasnNUYHBIMU SMeMeHTaMM CBA3M U Talkoke MHOrAa ¢ nocre-
[l0BaTENbHO BKITHOYEHHBIM COMPOTUBNEHNEM. 3HaYEHUe HanpPsXXeHUs UCMbITaTENbHOrO YPOBHS (KNacc yCTaHOBKM) HAcTosA-
Liero cTaHzapTa U NMKoBOe HanpsikeHue U, B pexume xonoctoro xoaa no IEC 61643-1 ABNAOTCA 9KBMBANEHTHLIMW. 3TO
HanpsbkeHue onpefenseT 3Ha4YeHne NMKOBOro Toka B PeXUMe KOpoTKOro 3aMblkaHUs Ha BbIXOAE reHepaTopa. Benegcteue
pasnu4uin B MeToaax UCMbITaHUI pesynsTaThl UCTBITaHWA HanpsiMyro CPaBHUBATLCA HE MOTYT.

YeTo4MBOCTL K BbIGpOCaM HanpsikeHus oGopyAoBaHUS UM CUCTEM MOXET ObiTb JOCTUTHYTa MPU NOMOLLM BCTPO-
€HHbIX 3MEeMEHTOB UNWU YCTPOWACTB 3aluUTbl, U BHELUHUX YCTPOWCTB 3alyuTbl. OAHUM U3 caMblX BaXHbIX KpUTepues
BblGOpa YCTPOMCTB 3alUUThl OT BLIGPOCOB HaNPsKEHWS SBINAETCA YpOBeHb HamNpsXKEHUs 3aluuThl Up, onpepenenHsiii n
npvBeaeHHbl B IEC 61643-11. 3ToT napameTp AomxeH 6bITb cornacoBaH ¢ HanpskeHUeM, BblAepXKuMBaeMbiM o6opygo-
BaHueM U,, B cootBeTcTBUM ¢ IEC 60664-1, KOTOpoe ABNAETCA MakcuManbHbIM HanpsbkeHneM, A0MyCTUMBIM Ha 3axXuMmax
YCTPOWCTB 3allWTLl OT BEIGPOCOB HaNpsKEHWS BO BPEMS UCMbITaHUi B crelnanbHbIX YCIOBUSIX. U,J Mcnonb3yeTcs TOMbKO
B |[EC 61643-12 ans cornacoBaHus ¢ HanpsbkeHWeM, BbiepxunsaeMeiM obopyaosaHueM U, 3Ha4yeHUe ypoBHS Hanps-
XKEeHUA 3aLUMThbl MPU COMOCTaBUMOM BO3A4EWCTBUU Ha oBopyaoBaHue JOMKHO GblTb HUXE HamnpsKeHUs YPOBHS NMomexo-
YCTOMYMBOCTM NPKU 3TOM COMOCTABUMOM BO3AEACTBUU NPUMEHUTENBHO K 0GOPYAOBaHNIO, UCMBITaHHOMY B COOTBETCTBUM
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C HacToALWMM CTaHAapTOM, HO 3TO He OnpefeneHo B HacToslee BpeMs, 0COBEHHO U3-3a TOro, 4TO PopMbl UMNYNLCOB B
3TUX ABYX CTaHfapTax He Bcerga conocTaBUMBI.

B uenom ypoBeHb YCTOWYMBOCTM K BbIGpOCaM HanpspKeHUst B COOTBETCTBUW C HACTOSILLIMM CTAHAAPTOM HUXeE, Yem
arnekTpuyecKkas NpovHOCTb U3onsaummn B cootBeTcTBUM ¢ IEC 60664-1, ogHako cneayeT cobniogaTb OCTOPOXHOCTb B OT-
HOLLEHWUM BO3AENCTBISA BPEMEHHBIX NepeHanpsixeHuii cornacHo IEC 60364-4-44 Ha ycTpoWCTBO 3aWuUThl OT BbIGpOCOB Ha-
NPSXEHUSA (MM BCTPOEHHbIA aMeMEeHT 3aLLuTbl OT BEIGPOCOB HAMPSXKEHWUS), UMEIOLNIA CAULIKOM HU3KWIA YPOBEHb 3aLLMThI.
BrosiHe BO3MOXHO BbIGpaTh YCTPOWCTBO 3aLuThl OT BbIGpOCOB HaNpsXXeHUs, koTopoe byfeT 3awmiatb o6opyaoBaHue ot
0TKa30B, cOXpaHss paboTocnocoBHOCTbL BO BPEMS BO3[eNCTBUA BLIOPOCOB HANPAXEHUS, U BLIAEPXUBaTL YCNOBUA GONb-
LUMHCTBa YCrOBUIA BPEMEHHOro NepeHanpskeHus.
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MpunoxeHue E
(cnpaBouHoe)

MaremaTuyeckoe mogenuposaHue (popm Beibpoca

E.1 O6wme nonoxeHus

B npunoxeHun E aaHbl CCLINKU Ha MaTemMaTU4eckue (opMbl CUrHanoB:

- ANS NPOEKTUPOBAHUA reHepaTopos BbIGPOCOB;

- MopenupoBaHus 3¢ppeKTUBHOCTU 3aLUThI OT BLIGPOCOB LM POBLIX YCTPOICTB.

dopMynbl onpeseneHbl ¢ Y4ETOM crnegytowmx TpeboBaHuiA:

1) ans Toro yto6bl BOCNPOM3BECTU HOMUHASbHBIE AJNIUTENBHOCTL (PPOHTa M ANUTENBHOCTL (MMMyrbCa), Kak 3To
onpeAerneHo B HacToALEeM CTaHAapTe B OTHOLWEHUW UMMNYIbCHBLIX FeHepaTopoB B COCTOSIHUM XONOCTOro XofAa U KOPOTKOro
3aMblKaHMSA Ha BbIXOAE,

2) AnA Toro 4To6bl NOMOYL NPOEKTUPOBLLMKaM LM poBLIX YCTPOACTB B CO3[JaHNN MOAENW LieNU UCXOAHLIX reHepa-
TOpPOB, UCNONL3YA YNPOLLEHHbIE CXeMbl, NPEeACTaBMEHHbIE B CreLuanM3npoBaHHOM cTaHAapTe ¢ HOMUHAmNbLHBEIMA 3Haye-
HUSIMW 3MEMEHTOB CXeMbl, NPU UX Hanu4uu,

3) Ana Toro 4To6bl UMETL NPOU3BOAHYIO, PaBHYIO HYMI0 B MOMEHT Hayaria oTc4eTa BpeMeHU BO usbexaHue Hecta-
BGUNBHOCTM NPU BLINONHEHNN YUCAEHHOrO MOAEeNNPOBaHus;

4) ans Toro 4To6bl MMETb OAHY W Ty Xe basoByto dopmyny, ucnonbsyemyto B IEC ans nepexofHbiX SIBMEHWA,
TaKUX KaK 3MeKTpOCTaTUYECKWiA paspag, anekTpuyeckuit ObiCTphlii nepexofHblil npouecc (nayka) (EFT/B) u Beibpoc
HanpsxeHus.

MpumedyaHune — Ana Beibpoca HanpsxeHus (1,2/50 Mkc) u Beibpoca Toka (8/20 MKc) onpeaeneHHble MateMaTu-
Yeckne hopMbl CUrHaNoB XOPOLLIO COOTBETCTBYIOT TeM, UTo onpeaeneHsl B IEEE C62.45-2002. CpaBHeHue ans Beibpoca
HanpsxeHus (10/700 MKC) He MOXeT 6biTb BbIMONHEeHO, notoMy uTo IEEE C62.45-2002 npepocTaBnaeT 3Ha4eHnsa Ans
Beib6poca HanpskeHus (10/1000 mkc). Onsa Beibpoca Toka (5/320 MKC) 3Ha4YeHUA OTCYTCTBYIOT.

Mcnonb3ytoT crieaytoLue ornpeaeneHuns napaMmeTpos:

1) T,,— BpemeHHO6It MHTepBan, onpeaensaemMbli kak Bpema mexay 50 % nepeaHero u safHero ppoHToB UMNYNLCa;

2) T — BpeMs HapacTaHusi BbIGpoca HanpsxeHus, onpegensemMoe Ans nepeaHero poHTa UMNynbca Kak BpeMs
Mexay MOMEeHTaMU, Korga MMnynbcHoe HanpsxeHue coctaenset 30 u 90 % ero aMnnuTyabI;

3) T, — Bpemsa HapacTaHus BeIOpoca ToKa, onpegensemMoe Ans nepegHero ppoHTa MMNYNbCa Kak BpemMs Mexay
MOMEHTaMMU, Korga UMMynbCHbIM Tok cocTaBnseT 10 n 90 % amnnuTyasl,

4) T4— BpeMeHHO nHTepBan Mexay MUHUMAarbHLIM 3Ha4YeHMEM aMniUTyabl UMMYnbCa Ha ero nepeaHeM poHTe
1 50 % amMnnuTyabl UMNysbca Ha ero 3agHeM PPOHTE;

5) T;— ANUTeNLHOCTL (hpoHTa, onpefensemast Kak BpeMsl MeXAy nepecedeHneM JIMHUK, UMEtoLLeil HaKIoH, Ko-
TOpPbIA @nnpPOKCUMUPYET NEPefHNA POHT MMMYMbCa, C FOPU3OHTANBbHON NMUHWEN, NPOXOASLLEN Yepes MUHUMArbHOE U
MaKcMMarbHOe 3Ha4YeHWs aMmnUTyAbl UMMySibca COOTBETCTBEHHO. OnpeaeneHHble crneaytolue 3Ha4eHMst XOPOLLO COOoT-
BETCTBYIOT CUrHanaM, NPeaycMoTpeHHbIM YNPOLLEHHBIMU CXeMaMM ¢ UCMONb30BaHNeM MOAENMPOBaHUS:

- UMnNynbe HanpsxeHus (1,2/50 mke): T,=1,67'T, T4=T,,

- UMNynbc Toka (8/20 mkc): T,=1,25- T, T4=1,18 T,

- UMnynbe Hanpsxenus (10/700 mke): T,=1,67-T, Ty=T,,

- umnynec Toka (5/320 mkc): T,=125 T, Ty=T,,

6) BW — nonoca 4YactoT uMnynsLCcoB, onpefensemMas Ha 4yacToTe, rge cnekTpasibHas XapakTepucTuka HaduHaeT
cnagaTh ¢ HaknoHoM MUHyc 60 ab/gekaaa.

E.2 HopmManusoBaHHbI1 BO BpeMeHHOW obnacTu BbIGpoc HanpsxeHus (1,2/50 MKc)
HopmanuaoBaHHbIA Bo BpeMeHHo 06nacTu BeIBpoc HanpsxeHus (1,2/50 MKC) BbipaXeH Kak

[ p ]nSURGE
— —t
Y T -
v t)=k 1 ! e E.1
SURGE ( ) KsURGE ) NSURGE ' (E1)
i3
rae k,=1,
T4 = 0,356 MKc;
Ty = 65,845 MKc;
vy =0,94,

Nsurce = 1,852,
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4
| (nSURGETZ j“sumss

T T
ksyroe = € 2 !

padumk BeIGpoca HanpsxeHusa 1,2/50 MKC B 3aBUCMMOCTU OT BPEMEHMW NokasaH Ha pucyHke E. 1.

v

0,8
0,6
0,5
0,4

0,2

Pn

Bblﬁpoca(t)

1,0*

™.

~—
T, =50 mkc \\

10 20 30 40 50 60 70 80 90 100 "
t, MKC

CyHOK E.1 — BbIGpoc HanpsxeHus (1,2/50 MKC): ANUTenbHOCTL MMnynbea T,

YBernuyeHHbl pparMeHT nepegHero poHTa MMNynbca NpUBeAeH Ha pucyHke E.2.

v

[
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Bbleoca(t)
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PucyHok E.2 — Beibpoc HanpsxeHus (1,2/50 MKc): AnuTensHOCTb nepeaHero dpoHTa T
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AMMNNUTYA@ CNeKTpanbHOI XapakTepucTukK, CooTBeTcTByoLWel hopmyne (E.1), npuBeaeHa Ha pucyHke E.3.

Af, BTy,
A

0

-20 i S S —20 nB/nexana

—40 -

.\ 0,85 MI'y

—80 nb/nexapa
2 My

-120 .
0,001 0,01 0,1 1 10 £, My

y 4
y AV
/

-100

PucyHok E.3 — Bribpoc HanpsixeHus (1,2/50 MKc): cneKTpanbsHas xapaktepuctuka ¢ Af = 3,333 kY
Nmnynbc HanpsXeHWsa BoO BpeMeHHo oBnacTh XopoLo MofenupyeTcs Ans YacToT MeHee 2 MI'L, Takum oBpasom
COOTBETCTBYlOLL@sA nonoca nponyckanma BW =2 ML,

E.3 HopmanusoBaHHbLIV Bo BpeMeHHoW o6nacTtu Bbl6poc Toka (8/20 Mkc)
HopmanusoBaHHbI BO BpeMeHHOW obnacTu Belibpoc Toka (8/20 MKC) BhipaXeH Kak

t SURGE
' (_] _t
i T -
I} )=k 1 1 e®2 (E.2)
SURGE )
"1 ksurse [ ¢ ]nSURGE
1+ —
Y
rae k;=1,
T4 = 47,52 MKc;
Ty = 4,296 MKC;
iy = 0,939,
NsuRGE = 2741,
1
- (HSURGEfz J'Ismee
T
ksurce = € 2 !
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Mpaduk Buibpoca Toka 8/20 MKC B 3aBUCUMOCTM OT BPEMEHU MoKa3aH Ha pucyHke E. 4.

I
A

ab|6poca(t)

1,0

M\
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0,5
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T,=17 mkc \
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N

N

10 20 3

PucyHok E.4 — Bribpoc Toka (8/20 MKC): AnNnUTeNbHOCTL uMnyneca T,

0 40 50 60 70

80 90

YBernuyeHHbIl pparMeHT nepegHero poHTa UMNynbca NpUBeAeH Ha pucyHke E.6.
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100
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PucyHok E.5 — BeIGpoc Toka (8/20 MKC): ANMTensHOCTL NepeaHero gpoHTa 7,
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AMNNNUTYAa CNEKTPanbHON XapakTepucTMkK, cooTseTcTytowell hopMyne (E.2), npuBeseHa Ha pucyHke E.6.

Af, ATy
A
0 TTTT 1
—20 nb/pekana
=20
0,05 My
2N |

=40 A

0,15 MI'y,

-60 <
\
N

—-80 S
\ N \ -60 gb/nekapa

~100 \
N
NI\
~120 N .
0,001 0,01 0,1 1 10 f, My

PucyHok E.6 — Bbibpoc Toka (8/20 MKc): cnekTpansHas xapaktepuctuka ¢ Af = 10 kHz

MMnynbc Toka Bo BpeMeHHoi o6nacTi XxopoLwo MogenupyeTcs Ans Yyactot MeHee 0,15 MI, Takum o6pasom cooT-
BeTCTBYIoWas nonoca nponyckanus BW = 0,15 MIw.

E.4 HopmManusoBaHHbIif Bo BpeMeHHoili obnacTu BbiGpoc HanpsxeHust (10/700 MKc)
HopmanuaosaHHbI BO BpeMeHHol o6nacTu BbiGpoc HanpsikeHus (10/700 MKC) BbIpaXeH kak

(LJT]SURGE 1
Y\ e (E.3)

v =k
SURGE v
Ksurae (t J"SURGE
+H L

Y

rae k,=1,
T4 = 2,574 mkc;
Ty = 945,1 MKc;
V1 = 0,937'
Nsurck = 1,749;
1
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Kl

P ;
ksurce =€ 2
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Mpachuk BeIBpoCca HanpsixkeHUs 10/700 MKC B 3@BUCUMOCTM OT BPEMEHU NoKa3aH Ha pucyHke E.1.
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PucyHok E.7 — Bribpoc HanpsixeHus (10/700 MKC): AnUTeNbHOCTL umnynbsca T,

YBenuueHHsIi# hparMeHT nepegHero poHTa MMMNynbca NpUBEAEH Ha pucyHke E.8.
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PucyHok E.8 — BbIBpoc HanpsixeHus (10/700 MKe): ANUTENLHOCTL NepefHero ¢gppoHta T
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AMMNUTYAa CNEKTpanbHON XapakTepucTukKU, cooTBeTcTBylowel dopmyne (E.3), npuBeaeHa Ha pucyHke E.9.
Af, BTy
A

-20
P \\.
‘:;:'\\
B
—60 \;‘ SEay
\\\ \\\~
NN \\ "~ -
—-80 ™S ]
\\\ —60 nb/pekapa
N\,
—100 N
04MML | N
=120 \u;

\\
=140 >
0,001 0,01 0,1 1

f, My
PucyHok E.9 — Bei6poc HanpsixeHus (10/700 MKe): cneKTpansHas xapaktepuctuka ¢ Af = 0,2k

NMnynbc Hanps)XeHna Bo BpeMeHHow 0bnacTi XopoLUo MogenupyeTcs Ansa yactot meHee 0,4 ML, TakuM o6pasom
COOTBETCTBYOLLasa nonoca nponyckanusa BW = 0,4 My,

E.5 HopmanusoBaHHbIil Bo BpeMeHHOW oBnactn Bbi6poc Toka (5/320 mkc)

HopmanuaoBaHHbIA BO BpeMeHHo obnacTy Beibpoc Toka (5/320 MKC) Belpa)eH kak

( ¢ )nSURGE

— -t
i T -
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i % ——e™ |, (E.4)
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Y
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Mpaduk BeIbpoca Toka 5/320 MKC B 3aBUCMMOCTM OT BPEMEHW NoKa3aH Ha pucyHke E.10.
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PucyHok E.10 — Beibpoc Toka (5/320 MKc): ANnUTenbHOCTb uMnynbca T,

YBenuYeHHbIN hparMeHT nepefHero GpoHTa UMMynbca NPUBEAEH Ha pUcyHKe E.11.
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PucyHok E. 11 — Buibpoc Toka (5/320 MKc): AnnUTenbHOCTL nepeaHero dpoHTa 7,
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AMNNNTYA@ CNeKTpanbHOR XapakTepucTUKKU, COoTBETCTBYOLWEN hopMyre (E.2), npuBeaeHa Ha pucyHke E.12.
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PucyHok E.12 — Bruibpoc Toka (8/20 MKe): cnekTpanbHasi xapaktepuctuka ¢ Af= 0,4 kl'y

MMnynec Toka Bo BpeMeHHOI 06racTi XopoLwo MoAenupyeTcs Ans YactoT MeHee 1 MITL, Takum obpa3om cooTeeT-
CTBYyloLLast nornoca nponyckaHus BW =1 Mlu.
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MpunoxeHue F

(cnpaBouHoe)

PaccMoTpeHue HeonpeneneHHOCTU U3MEePEHUN

F.1 YcnoBHble 0603HaueHus

Vp — nuKoBoe 3HaYeHre aMnnuUTyAbl UMNYNbCca HanpshkeHUsA Mpu XonoCcToM XOAe.
Ty — ANUTENbHOCTL OPOHTa UMMYNbCa HaNPsKeHUA B pexume xonocToro xofa: Ta,= 1,67 Ty,
Ty — BnUTenbHOCTL NepefHero opoHTa MMMynbCa HampskeHUs B PeXuUMe XOMocToro XoAa onpenenseTcs kak

BpemMsi oT 30 0 90 % NUKOBOro 3HaYeHus.
v — AUTENbHOCTL NepefHero PpoHTa UMMynbca HamnpskKeHWss B peXnMe XOnocToro XoAa onpefenseTcs kak
Bpems oT 10 o 90 % oT nukoBoro sHadeHus: T, = 0,80- T4, = 1,33-T},.

T, — DNUTENbHOCTL UMMYNbCa HaNpsXeHUs B PeXUME XONOCTOro XoAa.

Ip — NnKOBOE 3HaYeHhe aMMIUTYA bl UMMYNbCa TOKa B PEXUME KOPOTKOTO 3aMblKaHUs.

Ty — ANUTENBHOCTL NepeaHerc poHTa UMMyIbca Toka B PeXnUMe KOPOTKOro 3aMblkaHus: Ty = 1,257,

T,; — DNUTeNbHOCTL NepeaHero PPoHTa MMMynbCa ToKa B peXUME KOPOTKOro 3aMblkaHWs onpefensieTcs kak Bpe-
Msi oT 10 4o 90 % OT NUKOBOro 3HaYEHMs.

Ty — ONUTeNbHOCTL MMMYNbCa TOKa B PeXUME KOPOTKOro 3aMblKaHus.

MpumeyaHne — 3Ha4yeHWe U OTHOLLEHUA MexXZy cumMBonamu u(x;), ¢, ufy), uiy), U(y) n y pasbsicHaAtoTcA B
IEC/TR 61000-1-6.

F.2 O6wwme nonoxeHus

CooTBeTCTBME peanaoBaHHON BENMYUHEI MOMEXU BENUYWHE NMOMEXU, YCTaHOBIIEHHON B HacTosLWeM cTaHgapTe,
06bIMHO NMOATBEpPXAAETCA C NOMOLLBIO psja U3MepeHuii (HanpuMep, N3MepeHWe BpEMEHM HapacTaHUa UMNynbca ¢ no-
MOLLbto ocLunnorpada ¢ UCnonL3oBaHeM aTTeHaTopoB). PesynsTaT KaXAoro UsMepeHns BKodaeT B ceba HekoTopoe
3Ha4eHWe HeornpegeneHHocT nsmeperus (MU) n3-3a HecoBepLLEHCTBa U3MepUTENbHbLIX NPUBOPOB, a TakKe OTCYTCTBUS
BOCMPOM3BOAUMOCTU camoil UsmepseMoit BennmnHbl. OLieHKa HeonpeefleHHOCTU N3MepeHns B HacTosAWeM cTaHaapTe
OCYLLIeCTBNSAETCA B COOTBETCTBUM C MPUHLUMNAMU U MeTofaMu, onucaHHbIMuU B IEC/TR 61000-1-6.

[ns Toro 4Tobbl OLEHWUTL HeoNpeeneHHOCTb U3MepeHUs Heo6XxoanMO:

a) YCTaHOBUTb UCTOMHUKN HEOMNPEAENEeHHOCTH, CBA3aHHbIE KaK C U3MEepUTENbHOI annapaTypoW, Tak U ¢ usMepse-
MOW BEMUYNHON;

b) ycTaHOBUTL PYHKLMOHAIBHYIO 3aBUCUMOCTb (M3MEPUTENBLHYIO MOAENb) MEXAY BAUSIOLUMU (BXOAHBIMU) BENU-
YMHaMK U U3MepPeHHON (BLIXOAHOM) BENMUUUHON,

C) NONy4YuTb OLIEHKY W CTaHAapTHYIO HEONpeAENeHHOCTb BXOAHbIX BENTUYMH;

d) nony4ynTb OLEHKY UHTEepBana, CoAepKallero ¢ BLICOKUM YPOBHEM [OBEPUS UCTUHHOE 3HaYeHUe U3MepsieMoit
BEMUYMUHBI.

Bonee nogpobHasn uHdopmauus npusegeHa B IEC/TR 61000-1-6.

Mpu NcnbITaHUAX HAa NOMEXOYCTONYUBOCTL OLIEHKU M HEONPEAENEHHOCTU pacCUUTLIBAIOT MO NapaMeTpam BeNMUYUHbI
nomexu (Hanpumep, Bpems nepefHero ppoHTa, amnIuTyaa u ANUTeNbHOCTL). TakuM 06pa3oM, OHU ONUCHIBAIOT CTeNeHb
COOTBETCTBUS BEMMYNHBLI MOMEXM C COOTBETCTBYIOLLMMU TpeboBaHUSIMIW HACTOSILLIEro OCHOBOMNONaraloLLero cTaHaapTa.

OTH OLIEHKN U HeonpeAEeneHHOCTH, NONYyYEHHbIE 4115 KOHKPETHON BENUYUHBI MOMEXHU, HE ONUCHLIBAIOT CTENEHb COOT-
BETCTBUA MEXAY MO ENUPYEMBIM aMeKTPOMarHMTHBIM SIBITEHUEM, Kak 3TO onpefieNieHo B 0OCHOBOMNONararoLLeM ctaHgapre,
U pearnbHbIM 3MEKTPOMarHUTHLIM SIBNEHUEM B MUpe 3a npegenaMun nabopatopum.

MockonbKy BNMsiHME NapaMeTpoB BeMMUMHBI Nomexu Ha MO anpuopu HeuasecTHO, U B GonblMHCTBE cnydaes MO
AEMOHCTPUpPYET HeNMUHeWHoe NoBeAeHUe, eAMHCTBEHHOE 3HaYeHUe OLSHKWN W HeonpeAeneHHOCTN He MOXeT BbiTb onpeae-
NeHo ANs BeNUYMHbBI Nomexu. [1o3ToMy KaxAblid U3 NapaMeTpoB BENUYUHBLI NOMexn ByAeT conpoBOXAATLCA COOTBETCTBY-
toLeit OLEeHKON U HeonpeaeneHHOCThIO.

370 npuBoAUT 6oree YeM K ofHOMY BrofXXeTy HeonpeAeneHHOCTH.

F.3 WcTOuHUKM HeonpeaeneHHOCTN NpU U3MepeHUaX BbiGpoca HanpskeHuA

Huxe npuBefieH CMUCOK COCTaBNSIOLLMX, UCTONb3YeMbIX AN OLEHKN BIUSIHUA KaK W3MepUTenbHEIX Npubopos, Tak
M UcnbiTaTeNIbHOM YCTaHOBKU:

- NoKa3aHue MNUKOBOro 3Ha4YeHus,

- nokasaxue yposHsi 10 % (unu 30 %),

- nokasaHue ypoBHsi 90 %;

- nokasaHue ypoBHsi 50 %;

- LWKpUHA NONOCHI NPONYCKaHUS U3MEPUTENBHOW CUCTEMB;

- ¢popma UMNYNBLCHOro OTKIINKa U3MEPUTENBHOR CUCTEMBI;
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MOrpeLHOCTb M3MEPEeHUs MO FOPU3OHTaNBHOW ocu ocuunnorpada;

NOrpeLHOCTb U3MEPEHUS MO BEPTUKaANBHOW ocu ocuuniorpada;

NOBTOPAEMOCTb U3MEPUTENBHOW CUCTEMbI, U3MEPSEMON BEMUYNHBI U YCTAHOBKM (TUM A);
kanubpoBka ocuunnorpada u U3sMepUTENBHON CUCTEMBI.

F.4 HeonpeaeneHHoOCTL KanubpoBKU BbIGpOCa HanpsKeHUA

F.4.1 O6wue nonoxeHns

B cry4ae ncneiTaHust Ha yCTOMYMBOCTL K BEIOPOCY Hamnps>KeHWA BENUYUHAMU MOMEXW ABMSIOTCS HanpshkeHue Bbl-
6poca 1 Tok BbIBpoca, BeipabaTbiBaeMble reHepaTopoM BLIGPOCcoB 1 npuknageisaemelx k MO. Kak yxe obeyxaanocb B F.2,
GroAXeT HeonpegeneHHocTn TpebyeTcs ANA KaXAoro MaMepseMoro napameTpa BeMMYnHbl nomexu. MNapameTpbl BENWYMH
nomexu: Vp, To, 1 T, ANA HaNPpsKeHUs XONOCTOro xoaa u /p, Ty u Ty ANS TOKA KOPOTKOTO 3aMblkaHus.

HacroAwuit noaxod, NPUHATLIA ANSA OLUEHKW HeonpeAeneHHOCTU U3MEepeHus umnynbca, onucad B F.4.6 n F.4.7.
B Tabnuyax F.1—F.3 npuBeaeHbl npumepsl GHOAXKETOB HEOMPELENEHHOCTU A5 NapaMeTpoB Beibpoca HanpskeHus. Ta-
6nuubl BKMHOYatoT BXOAHbLIE BEMUYMHBI, KOTOpblE cyUTaloTCA Haubonee 3HadMMbIMKU ANSA 3TUX NPUMEPOB, feTanu (4uc-
NOBbIe 3HAYEHUSA, TUM PYHKLMU NIOTHOCTU BEPOATHOCTM U T. [.) KaX4oro Bkrnaja B HeonpefeneHHOCTb U3MepeHus u
peayneraThl pac4eToB, HEOOXOANMbBIX AN ONPeAeneHns Kaxaoro 6roaxeTa HeonpeaeneHHoCTw.

F.4.2 QnutenbHocTb copoHTa BbIGpOCca HanpsKeHUs B peXKMMe XONOCTOro Xoaa

NaMepeHHyto BENUYUHY — ANUTENBHOCTL PpoHTa BbIGpOCa HanpsXKeHNs B peXXrMe X0NoCTOoro Xofa paccyuThLiBatoT
C MOMOLLbO OYHKLMOHaNBHOW 3aBUCUMOCTM

2
Ty =1 25J[1,33(T90% ~Ta9+3R)| ~Tds

rae Tys == (F1)
B

Tap o5 — Bpemsi npu 30 % OT NMUKOBOW aMNINTYAI;

To0 95 — Bpems npu 90 % OT NUKOBOW aMNNMUTYAbI;

3R  — KoppeKLMsi Ha HEBOCMPOW3BOAUMOCTS;,

Tys — Bpems HapacTaHusi NepexofHON XxapakTepucTUKn U3MepuTeneHoi cuctems (ot 10 o 90 %),

B — LUMpPWHA Nosiockl NPONYCKaHWS U3MEPUTENIbHON CUCTEMBI Ha YpoBHE MUHYC 3 AB;

o — KoadppuLmeHT, 3HadeHne kotoporo (360 + 40) Mkc - k'Y (B, KI'y, n Ty, MKC).

Tabnuya F1 — MNpumep Glogxeta HeonpeaeneHHOCTU AN ANUTENBLHOCTU PpOHTa BEIGpOCa HaMpsXeHUs B peXxumMe
xonocToro xona Tg,

Ob6osHa- | OueH- En. nam. Mpanuua EAa. PDFa) Henu- () c En. u(y) Ea.
YyeHue Ka owunoéKkun NU3M. Tenb NU3M. U3M.
T30 9% 0,25 MKC 0,005 MKC Tpeyronsb- | 2,45 | 0,002 -2,08 1 0,004 MKC

0 Has 0 3
To0 % 1,15 MKC 0,005 MKC Tpeyronsb- | 2,45 | 0,002 2,08 1 0,004 MKC
0 Has 0 3
3R 0 MKC 0,025 MKC Hopmans- | 1,00 | 0,025 2,08 1 0,052 MKC
Haq
(k=1)
o 360 MKc -KIy 40 Mmkc-kly| lMpsamo- 1,73 23,1 —-0,001 1/klMy 0,043 MKC
yrosibHas 9
B 500 Ky, 50 Ky Mpamo- 1,73 28,9 0,001 | mke/klMy | 0,039 MKC
yronbHas r 4
uy) = VZuy)2 0,08 | mkc
Uly)y=2uJy) 0,16 MKC
y 1,20 MKC
a) DyHKUMA pacnpeaeneHns BEPOATHOCTU.
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T30 o Tgo o — NokasaHna spemenn npun 30 unu 90 % OT NUKOBOW amnnNUTyALl. MpaHuLa ownbkn nonyveHa U3
npeanonaraeMoii Yactotel guckpetusayunm 100 ruraBeibopok/c M cnocobHOCTU MHTepnoNAUMKM Tpaccel ocuunnorpada
(byHKUMA NNOTHOCTU BEPOATHOCTU TPEYronbHOW| hopmbl). B NpoTMBHOM crnyyae criefiyeT npeanonaratb NPSAMOYronNbHYHO
hYHKUMIO NNOTHOCTU BEPOATHOCTU. 34eCb paccMaTpUBaETCA TOMbKO BKNaj B HEOMNPEAENEHHOCTb U3IMEPEHUA B CBA3U C
4acToTON AMCKPETU3aLMKM, ANA AONONHUTENbHLIX BKNaAoB cM. F.4.5. MNpeanonaratot, YTo NokasaHWA Taq o = 0,25 MKC 1
Tg90 % = 1,15 MKc.

Tys — pacyeTHoe BpeMa HapacTaHWA NepexofHON XapakTepUCTUKU U3MepUTENLHON cucTemMbl. KoadhduuneHT o
(cM F.1) 3aBncUT OT hopMbl UMNYNBCHOrO OTKWKA U3MepuUTenbHoi cuctemMbl. [luanasoH (360 + 40) Mke - K'Y AaBnaeTca
npeAcTaBUTENBHLIM ANA WWPOKOTO KNacca CUCTEM, Kaxkaasl M3 KOTOpPbIX UMeeT pasfnnyHyto hopMy UMNYNbCHON Xapak-
Tepuctukmn (cm F.4.6 n Tabnuuy F.4). LLinpuHa nonocsl B N3MepUTENLHON CUCTEMbI MOXET GbITb NONyYeHa KCnepUMeH-
TanbHoO (MpsIMOe M3MEPEHWe LWNPUHLI NOMOCH) UAN PACCUNTLIBAETCS U3 MOMOCH! MPONYCKaHWA B; Kaxaoro anemeHTa
M3MepUTENbLHOW cucTeMbl (NO cyllecTBy, NPoBHMKa HanpskeHUA, kabena u ocuunnorpacda), UCNonNb3ya cnegyoLlee

ypaBHeHue
2 2
) (&)
=== +=1+ -
B B1 82

Ons B npegnonaratot ouyeHky 500 'y 1 rpanuuy norpetuHocty S50 k'Y ANst NpAMOYronbHOR PYHKUWUN NNOTHOCTU
BEPOSATHOCTH.

SR — HeBOCNpPOM3BOAUMOCTb ANUMTENbHOCTU NepefiHero gpoHTa npu amnnutyge ot 30 go 90 %, AaeT Konude-
CTBEHHYIO OL|eHKY OTCYTCTBWS BOCNIPOWN3BOAMMOCTU NPU U3MEPEHUUN Tgy op — T3 o, OOYCNOBNEHHOM U3MEPUTENBHOM ar-
napaTypoi, pacrnonoXeHMemM W3MepUTENbHON YCTaHOBKA U CAMUM FreHepaTopoM BbiBpoca HanpsxXeHUs, 4To onpeaerneHo
3KCMepUMeHTanbHo. JTy OLieHKy TWna A, OCHOBaHHYto Ha (PopMyIe aKCrepuMeHTanbHOro CTaHAAPTHOO OTKNOHEHNSA S(gj)
BbIGOPKU U3 N NMOBTOPHEIX M3MEPEHNI qj PaccuuTHIBatOT

e § npepAcTaenseT coboit cpefHee apudpMeTUHeckoe n3 3HaueHui g;.

MpeanonaratoT, YTO rpaHuLa norpelHocTy s(q,) = 25 He (OfHO CTaHAapTHOe OTKIOHEeHWe HOpMarnbHON (YHKLMK
NAOTHOCTU BEPOATHOCTH), @ oLleHka — O Hc.

MpumeyaHune — [nA Toka KOPOTKOrO 3aMblkaHWs BIOAXKET MOXeT BbITb NoNyyYeH aHarornyHeIM o6pasom. B aToM
cnyyvae Ty,g BKITHOY@ET NOMNocy nponyckaHus npoGHuka Toka BMecTo NpoBHuKa HanpsixeHus. [lanee dyHKLUMOHanbHYHO 3a-
BUCUMOCTb pacCcqUTLIBAKOT CreaytowmmM o6pasom

2 2
T =1.25y(Too 9 ~Tro o + 3R ~Tiis

F.4.3 MNukoBoe 3HaYeHne BLIGpOCA HanpsXeHus B peXume XonocToro xoaa
NamepeHHyto BENMUMHY — MUKOBYH aMnnuTyay BbIGpoca HanpsaXeHNs B peXXMMe XOMOoCTOro XoAa paccHUTHIBIOT C
MOMOLLBI0 (OYHKLMOHAMNBbHOW 3aBUCUMOCTH

y :VPR(1+5R+6V)A’

T

rae Vpg — nokasaHne NUKOBOTO HaNpsKeHUs,;
A — ocnabnenune npobHWUKa HaNPsKEHUA NO NOCTOAHHOMY TOKY;
S8R — KoppeKUWUs Ha HEBOCNPOU3BOAUMOCTD;,
8V — TO4HOCTb U3MepeHNUs No BePTUKanbHON ocn ocuunnorpada,
B — koadpuymeHT, 3HaueHue kotoporo (12,7 £ 1,4) 'y,
B — wmnpuHa nonockl NponyckaHUs U3MepUTeNnbHOW CUCTeMbI Ha YpOBHe MUHYC 3 AB.
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Tabnuya F.2 — MNpumep BrogxeTa HeonpeaeneHHOCTU ANS NMUKOBOro 3HaYeHus BbIBpoca HanpsiKeHUs B pexume Xo-
ocTOro xo4a Vp

O6o3Ha- Mpanuua Ea. Denu- Ea. Ea.
YeHue OueHka | EA. u3m. OLUUGKM n3m. PDF®) Tenb ux) ¢ nam. uy) n3Mm.
Vpr 3,84 B 0,007 5 B TpeyronbHas | 2,45 | 0,0031 1001 1 3,06 B
A 1000 1 50 1 Mpsmoyronb- | 1,73 28,9 3,84 B 111 B
Has
SR 0 1 0,03 1 | Hopmanehas | 1,00 | 0,03 | 3,84.103 B 115 B
(k=1)
3V 0 1 0,02 1 | Mpamoyrone- | 1,73 | 0,012 | 3,84-103 B 44,4 B
Has
B 12,7 Ky, 1,4 KMy [ Rpamoyronb- | 1,73 0,81 0,38 B/ky | 0,32 B
Has
B 500 Ky, 50 KMy [ Mpamoyronb- | 1,73 28,9 - B/kMy | 0,29 B
Hasi 0,009 6
usy) =VZu(y)? 0,166 | kB
Uly) =2 ugly) 0,33 kB
y 3,84 KB
BblpaxeHo B npoLeHTax oT 8,6 %
3,84 kB
a) PyHKLMSA pacnpefenenist BeposTHOCTH.

Vpr — MoOKasaHWe MUKOBOrO HamnpsiKeHus. paHuua MorpeluHoCTU MonydeHa B MpegrnosioxeHnn, YTo ocymnso-
rpad MMeeT BepTUKanbHOe paspelueHne 8 BUT C BO3SMOXHOCTLIO MHTEPNONSLMK (TpeyronbHasa dpyHKUUA pacnpegenerHus
BEPOATHOCTH).

A — ocnabneHue nNpoBHMKa HanNpPsHKeHUA NO NOCTOSHHOMY TOKy. Mpeanonaratotcs 3HaveHune oueHkn 1000 U rpaHu-
La norpellHocTn 5 % (yHKUUA pacnpefeneHnsi BepOoATHOCTU NPAMOYrofbHON PopMbl).

S8R — Konun4ecTBEHHasA OLieHKa HEBOCMPOU3BOAMMOCTU U3MEPUTENLHOIN YCTAHOBKW, KOMNOHOBKU N U3MEPUTENbHBIX
npubopoB. 3T oLeHKa TUna A, OCHOBaHHas Ha 3KCNepUMEHTaNIbHOM CTaHAapTHOM OTKNOHEHUN BbIGOPKN N3 NOBTOPHLIX
M3MepeHUin NUKOBOro HanpskeHus. OHa BblpaxaeTcs B OTHOCUTENBHBIX BENMUMHAX U npegnonaraet oueHky 0 % v rpaHn-
Ly norpeluHocT 3 % (04HO CTaHAaPTHOE OTKIOHEHMWe).

8V — KonuyecTBeHHas oLjeHKa HETOYHOCTU U3MEPEHNa aMNAUTYALI MOCTOAHHOMO Toka ocuunnorpadom. Mpeano-
naratoT rpaHuly norpelHocTyn 2 %, PyHKLUMIO pacnpegeneHna BepOATHOCTU NPAMOYronbHOW dopmbl U oueHKy 0.

B — ko3 pULMEHT, 3aBUCALLMIA OT POPMBI Kak UMNYNBLCHOMO OTKINKA M3MEPUTENBHO| CUCTEMBI, TaK U CTaHAapTHO-
ro UMNyfbCHOrO CUrHamna B OKPEeCTHOCTU MuKka (cMm. F.4.7). UnTepBan (12,7 + 1,4) k'Y ABnaeTca NpeacTaBUTENbHLIM Anst
LUMPOKOro Kracca CUCTEM, Kaxaas U3 KOTOPbIX MMEET pasfnyHyio popMy UMMYIbCHOM XapakTepUCTUKH.

B — cm. E.4.2, TOT e CMBICIT 1 Te e 3Ha4YeHUs KakK AN OUEHKM, Tak U Ans rpaHuLbl oLWnGKN.

MpumevyaHune — [na Toka KOPOTKOro 3amblkaHns 6ogxeT MoXeT BbiTb pacCMOTPeEH aHanoru4HeIM o0bpasoM.
B sTOM crnyyae B BKIo4aeT B cebs nonocy nponyckaHusi npoGHUKa Toka BMeCTo NpobHMKa HanpsxxeHua. [Janee napaMeTp
[ M3aMeHsoT B COOTBETCTBUM C Tabnuueit F.5 B F.4.7.

F.4.4 nuTenbHOCTb BbIGpOCa HaNpsiXKeHUs1 B peXXUMe XONOoCToro XxoAa
N3mepeHHyto BENUYUHY — ANUTENBHOCTL BbIOpOca HaNpsXeHns B peXuMe XOroCcToro Xofa PaccHUTLIBAOT C Mo-
MOLLbH0 PYHKLMOHaMbHON 3aBUCUMOCTH

2
B
Ty :(Tso%,F—Tm%’R+6R){1—(E) }

rie Tsooq r — BPemsi Npu S0-NpoLeHTHOW NMUKOBOWA aMnMTyAe nepegHero poHTa BeIGpoca;
Tso 4 £ — Bpemsi Npu 50-NpoLeHTHON NMKOBOIA aMnnuTyae 3agHero dopoHTa BeIGpoCa;
3R — KoppeKLUus Ha HeBOCNPOU3BOAUMOCTE;

B — wmpwrHa nonocel NPonyCcKaHna U3MepuTenbHONW CUCTEMBI Ha YpoBHE MUHYC 3 Ab;
B — KoadduLUmeHT, 3Ha4eHne koToporo (12,7 * 1,4) k'u,
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Tabnuya F.3 —lMpumep GrogxeTa HeonpeaeneHHoCTU ANa ANUTENBHOCTY BIBpOca HanpsKeHUs B peXXMMe X0nocToro
xopa Ty

O6o3sHa- OueHika Ea. | MpaHuua Ea. PDF2) Oerm- u(x) c En. vam, u(y) Ea.
YyeHue N3M. ownbkun N3M. Tenb NU3M.
Ts0 9% R 0,5 mke | 0,005 0 | mkc | TpeyroneHasa | 2,45 | 0,002 | -1,00 MKC 0,0020 | mkc
Tso 0 F 51,2 Mkc | 0,005 0 | mkc | TpeyroneHasa | 2,45 | 0,002 1,00 MKC 0,0020 | ™mkc
SR 0 |we | 015 | mo | TOPUINAT] 400 | 015 | 1,00 mee | 015 | mke

Mpsimo-
B 12,7 Ky, 1,4 Ky, yronbHas 1,73 | 0,81 | —0,0052 | mkc/kly | 0,0042 | mke
B 500 | KMy | 50 KT y':op;'x‘;ﬂ 1,73 | 28,9 | 0,000 13 | mkc/ky | 0,0038 | mkc
Ug(y) = VZui(yy? 0,15 MKC
Uy) =2 udy) 0,3 MKC
Y 50,7 MKC

2) DYHKUNA pacnpeseneHns BEpOSTHOCTH.

Tso %R Tso % £ — OTCHET BpeMeHu npu 50-nNpouUeHTHOI NMKOBOW aMNNUTyAe NepeaHero UNu 3agHero poHTa Bbl-
Bpoca HanpsXeHUs B pexume XornocToro xoaa. MpaHuua owunbku nonyveHa s npegnonaraemoii 4acToTel AUCKPETU3aLUK
100 ruraebiBopok/c (Tak xe, Kak B E.4.2) n BOZMOXHOCTU UHTepnonayun Tpaccekl ocuunnorpada (yHKUUs MIoTHOCTK
BEPOATHOCTU TpeyronbHON popMbl). B NnpoTUBHOM criyyae cnefyeT npeanonaraTe NPAMOYrofbHY0 (YHKLUIO NITOTHOCTU
BEPOSATHOCTU. 3AeCb paccMaTpuBaeTCa TOMNbKO BKNaj B HEONPEAENeHHOCTL U3MEPEHNS B CBA3W C YacTOTOW JUCKpPETU-
3auuu, AN LONoNHUTENbHLIX BkNagos cM. F.4.5. Npeanonaralot, 4To nokasaHua Tsy o, g = 0,5 MKC U T5q o = 51,2 MKC.

SR — Konu4ecTBeHHas oLeHKa HeBOCNpPOU3BoAUMOCTU AnddepeHLmnansHoro M:'amepeva BpeMeHH(')FO WHTepBana
T50 o — T50 % g ¥3-3a BIUSHUS U3MEPUTENBLHONA YCTAHOBKM, KOMMOHOBKM W U3MepUTErNbHLIX NMPUGOPoB. 3TO OLeHka
TUNa A, OCHOBaHHasA Ha 3KCnepuMeHTansHOM CTaHAapTHOM OTKIIOHEHWM BbIGOPKU M3 MOBTOPHLIX U3MepeHuid. Mpeano-
nararot rpaHuLly norpeLHocTn s(q,) = 150 He (04HO cTaHAapTHOE OTKNOHEeHUe HopMasibHOW (yHKLUK MIIOTHOCTW BEPOAT-
HOCTH) ¥ oLeHKy O He.

B — cm F.4.3, Takoe xe 3Ha4YeHne 1 Te Xe BeNMYUHbI KaK ANS OLEHKU, Tak U ANS rpaHuULbl NOrPeLLHOCTH.

B —cM E.4.2, Takoe xe 3Ha4YeHne 1 Te xe BENUYNHLI Kak AN OLEHKM, TakK 1 AN rpaHuLbl NOrpeLHoCTy.

MpumMmeyaHne — [N BpeMeHHOro WHTepBana ASIMTENBHOCTU T4 TOKa KOPOTKOMO 3aMblkaHUsi BIoAXeT MOXeT
ObITb paccMOTPeH aHanoruyHelM o6pasom. B aTom crniydae B BkntovaeT B cebsi norocy nponyckaHusi NpoGHUKa Toka

BMeCTO NpoGHUKa HanpsbkeHUs. [anee napaMeTp B U3MeHSIOT B COOTBETCTBUM C Tabnuuei F.5, U dyHKUMOHanbHoe
OTHOLLEHWE

2
B
T, :1,18(T50%’F—T50%’R+6R) 1—(Ej

F.4.5 JanbHellune BKNagbl B HeonpeaeneHHOCTb U3MEepPEHUIA NPU U3MePEeHUsIX BpeMeHU U aMNnuTyAabl

Owwnbka BpeMeHHOW Basbl 1 AXUTTEP: XapakTepUCTUKN ocuuniorpada MoryT 6biTb NPUHATE B Ka4eCTBE OLEHOK
OLUMGKM (PYHKLMIA MIOTHOCTW BEPOSTHOCTU NPsiMOYrofibHOW popMbl. OBGbIYHO 3TU BKMaakl npeHeGpexnmMo Marnbl.

PaspelueHune No BepTUKanu: BKNag 3aBUCUT OT BEPTUKAIbLHOMO paspeLueHus No aMnnutyge AA 1 Ha CKIoHe Tpaccsl
dAldt. HeonpeaeneHHOCTb CBA3aHa C NOMOBUHON LUMPUHLI paspelueHns u (AA/2)/(dA/dt). Ecnn BeinonHseTcs nHTepnons-
LA Tpacchl (CM. pYKOBOACTBO ocuunnorpada), MCnonb3yroT PYHKUMIO MNIIOTHOCTU BEPOATHOCTU TPEYronbHOM hopMsl, B
NPOTUBHOM CriyYae — YHKLMIO NIOTHOCTU BEPOSTHOCTU NPSMOYronbHOW hopMbl. STOT BKMag He MOXET ObiTb He3Haum-
TenbHbIM Npu |dA/dt | < (AA/T)), rae T; — nHTepBan BeIGOpKK ocuunnorpada.

CmeLLeHre No NoCcTOAHHOMY TOKY: CMeLLEHME Mo NOCTOSHHOMY TOKY ocLuniiorpada BHOCUT CBOW BKaj B norpeLu-
HOCTb U3MEPEHUS MWUKOBOTrO HaMpsPKEHWUS!, ecni MUK M3MepsieTcs OT HOMWHamNbHOW HyNeBOWi NMHWM MOCTOSHHOrO TOKa
ocuunnorpada. 3ToT BKNag MOXET ObITb NPOMTHOPUPOBAH, ECNU NporpaMma A8 CHUTLIBAHUS NokasaHuit ocuunnorpada
U3MepSIET MUK OT 6a3oBOW NIMHUM MMMySbCa.
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F.4.6 UckaxkeHune BpeMeHM HapacTaHUA U3-3a OFPaHMYEHHOW NPOMYCKHOW CMOCOGHOCTU U3MEepPUTENbLHOW
CUCTEMbI

UckaxeHne BpeMeHn HapacTaH1s BLIYUCASIIOT ¢ NOMOLLbIO 06LIYHOMO NpaBuna coveTaHNs BpeMeH HapacTaHus, Ko-
TOpoe AEeWCTBYET NpU KackagupoBaHUM ABYX HEB3aMMOAEWCTBYIOLMX CUCTEM, KOrAa BPeMA HapacTaHNa UX NepexoaHbIX
XapaKTepucTUK MOHOTOHHO Bo3pacTaeT (cM. Elmore), To ecTb

Tra = \JTrz + TI\%S )

rae T,y — BPeMs HapacTaHWsi cUrHana Ha BLIXOfle U3MEpPUTENLHON CUCTEMBI (UCKaXeHHOe BPeMSA HapacTaHns);
T, — Bpems HapacTaHWsA cUrHana Ha BXOAE U3MEePUTENLHON CUCTEMBI;
Tpms — BPeMs HapacTaHWsi NepexofHON XapaKTepUCTUKU W3MEPUTENBHOM CUCTEMbI. BaxHO 3aMeTUTb, YTO BbIBOA

ypaBHeHuUs (F.2) ocHOBaH Ha crnefyiowem onpegeneHn BpeMeHn HapacTaHusa (cm. Elmore)

(F.2)

s 2
Tus = (|27 [ (E-T5) By (D)t (F.3)
0
rae ho(t) — uMnynbcHas xapakTepucTuka U3MepUTENbHON CUCTEMBI, MMEIOLLiel HOPMUPOBaHHYI 06nacTb, To ecTb
Tg — Bpems 3afepXKun, KOTopoe onpeaensaeTca Kak
Tg = fthy (t)at. (F-4)
0

YpaBHeHue (F.3) HamHoro npotle B o6palieHUn ¢ MaTeMaTU4eCKoil TOHKM 3peHuns, Yem 0Bbl4HOe Ha OCHOBE NOpo-
roBeix ypoBHel 10 1 90 %. TeM He MeHee B TEXHUHECKUX NPUNOXEHUSX BpeMsi HapacTaHua ot 10 4o 90 %, kak npasuno,
06beAUHAKT NocpescTBOM ypaBHeHUs (F.2). C y4eToM NponycKHOM cnocoBHOCTM cucTeMbl ABa onpeaeneHunsi NpuBoasT K
ConocTaBUMbIM BpEMEHaAM HapacTaHus. [lecTBUTEeNBHO, €Cnu onpeaensoT

a=Ty,sB, (F.5)
TO MOXHO BWAETb, YTO 3HAYEHUS o, MONyYEHHbIe W3 ABYX OnpefeneHWil BpeMEHU HapacTaHus, He OYeHb CUNLHO
pasnuyatotes.

3Ha4eHMs o, COOTBETCTBYIOLLME pasnUYHbIM popMaM UMNYNbLCHOW XapakTepucTuku h(t), npusefeHsl B Tabnuue
F.4. Kak BugHo u3 tabnuubl F.4, He NpeAcTaBNAeTCA BO3MOXHBIM ONPEAENUTb YHUKaNbHOE 3HaYeHWe o, NOCKONbKY o
3aBUCUT KaK OT MPUHSATOrO onpejeneHnst BpEMEHU HapacTaHUs [HanpuMep, Ha OCHOBE NOPOroBbIX 3HAYEHWA UNK No cop-
myne (F.3)], Tak 1 OT (pOpPMbl UMNYNbCHOW XapakTepUCTUKM U3MEPUTENBHON cUCTEMBI. PasyMHas oLeHKa oL MOXET BbiTb
noryyeHa Kak cpegHee apudMeTUdeckoe MexXay MUHUMArbHEIM (321 - 10-3) u MakcumarbHbIM (399 - 1073) 3HaueHuaMY,
KoTopble nosiBRsAtoTCs B Tabnuue 1, To ecTb 360 - 103, KpoMe Toro, MoXHO NpeAnonoXuTk, YTo, B CflyYae OTCYTCTBUS
UHdpopmaLuun 06 n3MepuTerbHOW CUCTEME KpOMe ee MpOoMyCKHOW cnocobHocTh, nioboe 3HaveHne o Mexay 321 - 10—3
1 399 - 10-3 paBHOBepOATHO. MHaue roBops, NpeanonaratoT, YTo o — CryYaiiHas BeSIMunHa, UMeloLas NPSMOYrofbHYH
hYHKLMIO MIIOTHOCTI BEPOSITHOCTU C HUXHEl 1 BepxHeii rpaHuuamu 321 - 10-3 1 399 - 103 cooTBeTcTBeHHO. CTaHAapT-
Has HeonpeAeneHHOCTb oL KONIMYECTBEHHO ONpeAENSIET KaK a) UHANDPEPEHTHOCTL K MaTeMaTUYECKoin MOAENNU, NPUHATON
NS onpeaeneHusi BpeMeHU HapacTaHus, Tak U b) uHanddepeHTHOCTL K hopMe UMNYILCHOIR XapakTepUCTUKN CUCTEMBI.

Tabnuya F.4 — KoacduumeHT o, ypaBHeHue (F.5), U3 pa3nnyHbIx ogHOHaNpaBneHHbIX UMMNYNbLCHBIX XapakTepucTuk,
COOTBETCTBYIOLLMX OAHOW U TOW Xe Nnoroce NponyckaHusa cUCTeMbl B

2-1 NOpAAROK
3HaueHmns o, yMHOXeHHble Ha 103 layccoBckas 1-1 nopAAoK (kpuTU4eckoe MpsaMoyronbHas TpeyroneHan
3aTyxaHue)
o ypaBHeHue (F.3) 332 399 363 321 326
o: 0T 10 10 90 % 339 350 344 354 353

F.4.7 VckaxeHWe aMNnuUTYAbl U ANUTENbHOCTU UMNYNbCa U3-3a OrpaHNyYeHHON NPONYCKHOW CNOcoBHOCTH

usmepuTe.anov'l CUCTEMbI

McKkaxeHHbIA UMNYNbCHBINA curHan vV, (t) Ha BbIXofe N3MepUTENLHON CUCTEMBI ONpEAENETCA MHTErpanoM CBEpTKH

Vout (t) = JMn (T)h (t - T) dr, (F.6)
0
rae V,(f) — BXOQHOW MMNYNbCHBIA curHan,
h(t) — wvMnNynbcHasa xapaKTepucTUka U3MEPUTENbHOW CUCTEMBI.
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Crepyet oTMeTUTb, UTO A - A(t) = hy(t), rie A sBnseTcst ocnabneHnemM N3MepuTENbHON CUCTEMBI MO MOCTOSHHOMY
ToKy. BxoaHO curHan MoxeT 6biTb annpoKcMMUpPOBaH ero pasrnoxeHueM B psg Teiiriopa B MOMEHT BpeMeHN t,, Koraa
BXOA AOCTUraeT CBOEro MUKOBOrO 3Ha4eHus V,

Vi, ()=V, + iy )(t t) ol )(t t) T (F7)

pt

CnepnyeT 0TMETUTb, YTO COCTaBNAIOLLASA NepBOro Nopsifika OTCYTCTBYET B ypaBHeHUM (F.7), Tak Kak V'(t ) 0. Janee
Vm(t ) <0, TaK kaK TOYKW BOrHYTbI BHU3 (Makcumym), u Vi '(t ) > 0, TaK Kak Ansa cTaHaapTHbIX hopM cmrHanos npeacras-
NALLKUX UHTepec, BpeMsl HapacTaHUsA MeHbLUe, YeM BpeMst cna,qa. MopcTaBnsas ypasHeHue (F.7) B ypaBHeHue (F.6) n no-
Cre ynpoLieHWiA y4nTbIBas, YTO LUMPUHA MONOCH NPOMNYyCKaHUs U3MePUTENBHON CUCTEMbI BeMMKA MO OTHOLLEHUIO K LMPUHE
Morockl BXOAHOrO CUrHana (Tak, YTo COCTaBnsoLMe CTENEHHOro psiaa, NOopsSAOK KOTopbIX BorbLue ABYX, NPeHeBpexmnmo
marel), nony4aemM

Vp B 2
Voa = 1—@ , (F:8)

rae Vpd — NUKOBOE 3Ha4YeHne BbIXOAHOro nMnynbea,
A — ocnabneHune I/I3MepVITej'IbHOI7I CUCTEMbI MO NOCTOAHHOMY TOKY,

(F-9)

Mpryem napameTp B 3aBUCKT OT 2-i NPOU3BOAHOR CTaHAAPTHOIO BXOLHOMO CUrHana W napameTpa o, ornpefesieH-
HblX B F.4.6. Tak Kak MaTeMaTu4ecKkoe BblpaxeHue AN CTaHAapTHLIX BbIOPOCOB HanpsiXeHWs NpUBeEeHO B HACTOSLLEM
NpUNoXeHUN, BenndnHa 3 MoXeT BbITb YACNEHHO paccyuTaHa U npusegeHa B Tabnuue F.5.

OUEeHKY NCKaXeHNs IMPUHBI BXOAHOrO UMnynbea T, Nony4yatoT, y4uThIBas, YTO NMoLa/b BLIXOLHOMo UMMNynbca —
STO Nnowaab BXOAHOro MMnynbeca, AeneHHas Ha ocnabneHue no NOCTOAHHOMY TOKY A CJ'Ie,E[OBaTel'IbHO

Volw = AV Ty (F.10)
rae T,4— WMpUHa BLIXOAHOMO UMMYnbLCa.
Moatomy
oo e g1 g (F11)
g = = . )
w Avpd w 1_(&)2 w
B
Tabnuya F.5 —KoagpguumeHT B, ypaBHeHue (F.9), Ana cTaHAapTHBIX BeIGPOCOB HanpsiKeHWs
1,2/50 MKkc 8/20 Mke 10/700 mkc 5/320 mMke
B 12,7+1,4 14,8+1,6 1,06 £0,11 2,00+£0,22

F.5 MpuMeHeHue HeonpeaeneHHOCTU B KpUTEPUAX COOTBETCTBUSA reHepaTopa BbIGpoca HanpseHUs

TakumM 0BpasoM, 4515 Toro UToBsl BbiTh YBEPEHHLIM, HTO FeHepaTop COOTBETCTBYET CBOUM TEXHUHECKUM XapaKkTepu-
CTUKaM, pesynsraThl KannBpoBKU JOMKHBI HAXOAUTECA B MPefenax, YCTaHOBMNEHHbIX B HAaCTOSALLEM CTaHAapTe (3Ha4eHs
JOMYCKOB He YMEHbLIAKTCS B CBA3N C HEOMPEAENEHHOCTBIO U3MepeHuit). JaneHelne pekoMeHgaLmMu AaHbl B pasgene 6
IEC/TR 61000-1-6:2012.
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Mpunoxexnue G
(cnpaBouHoe)

MeToa KanMGPOBKM MMNYJSIbCHbIX U3MEPUTESIbHBLIX CUCTEM

G.1 O6wue nonoxeHusn

KanubpoBka reHepatopa TpebyeT Ucnonb3oBaHUsS U3MEPUTENbHON CUCTEMBI, YTO BHOCUT UCKaXEHWE B U3MEpEH-
Hbli UMNYNBCHBIA cUrHan. MckaxeHue aBnaeTca pyHKUUen NpUNoXXeHHoOro UMNynsca U UCNoNb30BaHHbLIX U3MEPUTESNbHBIX
XapaKTepUCcTUK CUCTEMBI.

OueHKy OTKIUKa 3MepPUTENbHOW CUCTEMBI Ha CTaHAapTU30BaHHbIA UMMYNLC MOXHO MONYYUTL U3 MHTErpana cBepT-
ku (IEEE Std 4—1995 u IEC 60060-2). MeToa TpebyeT noryveHus: aKCnepuMeHTanbHON NepexofHOW XapaKTePUCTUKM U3-
MEPUTENBLHON CUCTEMBI. 3aTeM C MOMOLLIbIO YNCITIEHHBIX BBIMUCITIEHWIA OLIGHMBAKOT UCKaXEHUs!, BHOCUMBbIE B TEOPETUYECKUIA
MUMNYNbCHBIA CUTHAN U3MEPUTENBHOR CUCTEMOR. 3TO NO3BOMNSAET OLEHUTL 3P eKT OTKNUKa U3MEPUTENBHOW CUCTEMBI Ha
napameTpbl UMIMYNbea, To eCTh BpeMsl HapacTaHus, MMKOBOE 3HaYeHue U AnuTenbHOCTb. OGHapyXeHHbIe cucTeMaTuyeckue
oWmnBKN MOryT BbITh MCMONb30BaHbLI 41151 KOPPEKTUPOBKN Pe3ynLTaToB KanubpoBKU, YTO NO3BONSET NOBLICUTL €€ TOYHOCTb.

G.2 OueHKa u3MepeHusi OTKIUKA CUCTEMbI C NOMOLLLIO UHTEerparna cBepTkn
TeopeTuyecku nepegatodHasi YHKUMSA U3MEPUTENBHOW CUCTEMBI, MCMONb3yeMoW ANs KanubpoBku (Npeobpasosa-
Tenb nnioc ocyunnorpad), MoXeT BbITb onpeAeneHa NyTem NpPUOXeHNs1 AMPaKoBCKOro uaearnbsHOro UMNynbca K Bxoay
cucteMbl. Hanuune yHKLUKM Nepefadn NO3BOMAET OLUEHUTb UCKAXKEHUS, Bbi3BaHHBIE U3MepUTENBLHOW cucTeMon. MycTb
Vi(t) — uMnynbc, NpuknaasiBaeMblil K BXOAY U3MepUTENbHON cucTeMbl. UIMNynec Ha Boixoae V,, (f) paccuuTeiBatoT ¢ no-
MOLLbIO MHTErparna cBepTku
t
Vout (8) = Vi () g (t-T) Iz, G1)
0
rae ho(t) — HopManusoBaHHbIH MMMYSbCHBIA OTKIMK U3MEPUTENBLHON CUCTEMBI, TO €CTb

oo

[ (H)at =1.
0

Mockonbky 6oree NpakTMYHO U3MEPSTh XapakTepUCTUKN NEPEXOAHOM, @ He UMMYNLCHOW XapaKTepUCTUKN U3MepU-
TeNbHOM CUCTeMbI, MCMOMb3YHT SKCMepUMEHTalIbHYI0 HOPMasM30BaHHYI0 NEPEXOfHYI0 XapakTepucTuky g(t) Bmecto hy(t)
n ypaBHeHue (G.1) usmeHsitoT cnegytowum obpasom

t

Vour () == Vi (2)- g (t =), ©2)
0
t
rae 9(t)= fhy (x)a.
0

Ans onpeneneHus g(f) MaMepuTensHYO cucTeMy NoABepraloT BO3AEHCTBUIO CKavka HanpspkeHMs/Toka U u3Mepsi-
toT ee BbIXof. BpeMsa HapacTaHusi NPUNOXEHHOro ckayka AOmKHO ObiTb MeHee, YyeM 1/10 BpeMeHUn dppoHTa/HapacTaHus
nMnyneca (cM. Tabnuuy 2), Tak Kak HensbexHas HeuaeansHOCTb CTYNeHYaToro MCTOMHNKA pacnpocTpaHsieTca Ha V f)
W, cnegoBaTenbHO, NPOABMNSAETCA B BUAEe HenfeanbHOCTU UCTONb3yeMOoi M3MepuTenbHO cucTembl. bonee Toro, us-3a
3aTyxaHus npeobpasoBaTens amnnMTyga ckavka AorkHa ObiTe OCTAaTOMHO BbICOKOW, HYTOOLI 0becneunTb Ha BXoge oc-
Lunnorpadpa curHan ¢ JOocTaToMHOW JUHaMUKON Ansa obecrnedeHnss XopoLueil TOHHOCTH.

MpunoxeHune E faeT MaTemaTuyeckyo Mofenb cTaHAapTHLEIX (POPM UMMYNbLCOB BhIGpOCa HanpsHKeHUs, reHepu-
pyeMblx KOMBUHUpOBaHHEIMU reHepaTopamu 1,2/50 u 10/700 Mkc. Takme MaTemaTudeckue opmbl UMMYILCOB MOTYT
ObiTb NPUHATHI B KavecTBe BXOAHbLIX V(). COOTBETCTBYIOLMIA UCKaXEHHBIA BEIXOAHOW curHan V, (f) paccunThiBaloT
no dopmyne (G.2). CpaBHuBas V(t) n V, () nerko obHapyXusarT cucTeMaTU4ecKyto oLMOKy, Nopoxgaemyro nsme-
pUTENbHOR CUCTEMOW U BNUAIOLLYIO Ha NapameTpbl CTaHAapTHOro curHana (BpeMsa HapacTaHWsi, MUMKOBOE 3HaYeHue n
ONUTENbHOCTB).

MeTog KanubpoBKkW Npegnonaraer Mcnosib3oBaHUe npeobpasosarens (4enuTeNa HanpspPKeHWe/ToK) U ocuunnorpa-
da. Kak npeobpasosatenb, Tak n ocuunnorpad AOMKHL UMETb LOCTATOUHYIO Harpy3ouHylo COCOBHOCTb MO Hanpsixe-
HUIO/TOKY, CNIOCOBHYI0 BblAepXUBaTL MMNYNbChI HANPSKEHNST XONOCTOro XoAa/Toka KOPOTKOro 3aMblKaHUs.

Ons ocuunnorpada Tpebyercsi WMpuHa nonockl nponyckaHus He MeHee 10 MIY M yacToTa JUcCKpeTUsaUuu
100 meraBeiBopok/c.
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G.3 iMnynbcHasa usMepuTenbHasa cucTeMa Ans HanpsKeHus xonoctoro xoaa (1,2/50, 10/700 Mkc)

CurHan B BUfe ckavka HanpsxeHUs nojaeTca Ha BXoh AeNuTens HanpsKeHWs, U nepexoaHast XxapakTepucTuka
3anuncbiBaeTCs ¢ MCMonb3oBaHeM L poBoro sanomuHatoLero ocuyunnorpadga. MeHepatop ckavka HanpshkeHus fon-
XeH cooTBEeTCTBOBRATL TPeboBaHUAM, ycTaHoBMNeHHbIM B G.1. 3anncaHHyo nepexoaHylo XapakTepuCcTUKy 3atem Hop-
ManusyoT Tak, YTO YPOBEHb YCTOWYMBOrO COCTOSHUA CTAaHOBUTCS paBHbIM eguHule. OTKANK U3MEPUTENBHOR CUCTEMBI
(AenuTenb HanpsxeHus nntoc ocyunnorpad) U, «(t) Ha cTaHgapTU30BaHHOE HanpsXeHWe XON0CToro XoAa MoxXeT BbiTb

out
paccynTaH Kak
d t
Ugut ()= [Up ()9, (t-)d, (G3)
0
rie g () — HopMMpoBaHHasA sKcnepUMeHTarnbHas NepexofHasn XapakTepucTuka CUCTEMbl N3MEPEHUs HanPsHKEHUS,
U;,(t) — cTaHgapTu3oBaHHas hopMma cUrHana HanpshkeHUs XonocToro xoaa.

CucTemaTnyeckyro oLNGKY, BHOCUMYIO M3MEPUTENbHOA CUCTEMOM, oLueHUBatloT nyTeM cpaBHeHus U (f) ¢ U, (1)
Pesynerat kannmbposku BeIBpoca 3aTeM KOPPEKTUPYIOT C YYETOM CUCTEMATNYECKOH OLNGKN.

KoaddununeHT genenns genutens HanpsXeHUs no rnocTosHHOMY TOKY forkeH BbiTb oueHeH Ans Lenei kanmbpos-
KN HanpspKeHua XonocToro xoga. Ansa Toro 4Tobbl YMEHbLUUTE NOrPELLHOCTL U3MEPEHUS, CneayeT UCnonbL3oBaTk OANH Y
TOT e ocuunmnorpad Kak AN1A 3an1Mcy NepexofHO XapakTepUCTUKN U3MEPUTENBbHOW CUCTEMBbI, Tak U ANA Kanubposku
reHepatopa BbIGpoca HanpsxeHus. Tak Kak amMnnnTyaa HanpsXeHUsa ckadka, Kak NnpaBuno, 3HaYUTENLHO HUXE, YeM aM-
nnuTyga uMnynbsca Belbpoca HanpsXeHUs, U3MeHeHWe BepTWKanbHoro macwTaba ocyunnorpadpa (Bonsr Ha AeneHue),
BEposATHO, ByAeT HeoBXoAUMO NpU BLINOMHEHUN ABYX USMepeHUA. Brraa B HeonpeAeneHHOCTb, 06YCrNOBMNEHHLIA nepe-
KItodeHMeM BepTukarbHoro maclwraba ocuunnorpada, npeHebpexumo Man, ecnu UCNosb3oBaH COBPEMEHHBIA LMdpo-
BOIA 3anomuHatowuin ocumnnorpad. TeM He MeHee pekoMeHAYeTCs NpocnexusaeMas kKanubposka BepTUKarbHON LLIKarbl
ocuunnorpada, An8 Toro YTobbl NOrpeLlHOCTb BEPTUKANBHOM WKanbl Morna 6biTb OLEHeHa B COOTBETCTBMU C BbIbpaHHOIA
HacCTPOIKON (BOMLT Ha AeneHue).

G.4 lmnynbcHasa nsMepuTenbHas cuctema Ans Toka KOpoTKoro 3ambikaHua (8/20, 5/320 mkc)

CurHan B BUZe cKadyka TOKa MogaeTcs Ha BXOh AeNUTENs Toka, U NepexogHas xapaKTepucTuKa 3anuckiBaeTcsl C
Ucnonb3oBaHMeM LM POBOro 3anoMuHatolwero ocuunnorpaga. YnpoleHHas cxema noaxoAslero reHepartopa 6pocka
ToKa npuBegeHa Ha pucyHke G.1. FeHepaTop ckadka ToKa [ofKeH COOTBETCTBOBATL TpeGoBaHNUsM, YCTaHOBMNEHHBIM B G. 1.

— <
I_.
+
- ) Upc sw o—J a cD

Upc — cTabunnsmpoBaHHbIA peryripyeMblii ICTOMHUK HaNpsKeHNsA NOCTOAHHOTO ToKa,
R — orpaHu4nTenbHbIN pesncTop; L — MHAYKTUBHOCTb AFA HAKOMMEeHWUA SHepruu;
SW — BbIcTphlii BbIkNOYaTeNb NUTaHUSA; D — GbICTpbIN cunoBon guoa; CD — ToKkoBbIN AenuTenb

PucyHok G.1 — YnpolleHHasa cxeMa reHepartopa ckadka Toka
3anucaHHyto NepexofHyro XapakTepucTUKy 3aTeM HOPManU3yIoT TaK, YTO YPOBEHb YCTOWYUBOrO COCTOSIHUS CTaHo-

BUTCS paBHbIM efnHULe. OTKNUK U3MepUTEnbHON cucTeMbl (AenuTenb Toka nrtoc ocuunnorpad) /o 4(f) Ha ctaHaapTUso-
BaHHbIA TOK KOPOTKOrO 3aMblKaHWUS MOXET GblTb paccyuTaH kak

t

d
Loyt () == j/,n (t)-g;(t-1)d, (G.4)
dt
0
rae g{f) — HopMuUpoBaHHasA aKCMepUMeHTanbLHas NepexoaHas XxapakTepucTka cUCTeMbl U3MEPEHUs ToKa,
lint) — cTaHpapTUsupoBaHHas (opMa cUrHana Toka KopoTKOro 3aMbIKaHus.

CucTemaTnyeckyo oLIMBKY, BHOCUMYIO N3MepUTENbHON CUCTEMON, OLIeHUBAIOT MyTeM cpaBHeHus /i (f) ¢ I, Af). Pe-
3yneraT KanubpoBkK BeIGpoca 3aTeM KOPPEKTUPYIOT C Y4ETOM CUCTEMATUYECKON OLLMOKN.

Onsa yenei kannbpoBKK Toka KOPOTKOro 3aMblKaHWsA AOMmKeH ObiTe MCNOSb30BaH KanubpoBaHHbLIA TOKOBBIWA LLYHT
Wnu TpaHcdhopmaTop Toka. UToObl YMEHBLUUTL OLUMGKKM U3MEPEHUS, MOXHO UCMONb30BaTb OAUH U TOT Xe ocuunnorpad
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KaK Ans 3anucy NepexofHON XapakTepUCTUKM U3MEPUTENBHO CUCTEMEI, Tak U AMsi KanuGpoBKU reHepaTopa BeiGpoca
HanpsbkeHus. Tak Kak aMnnuTyga HanpsbkeHWUs ckadka, kKak npaBusio, 3Ha4YUTEmNbHO HUXeE, YeM aMMnnuTyaa UMnyrsca Bbl-
Opoca HanpsHKeHWs!, U3MEHeHWe BepTUKarnbHoro Maclutaba ocuunorpade (BONLT Ha jeneHne), BeposiTHo, ByaeT HeoBxo-
AVMMO MpW BbINOSTHEHWN ABYX U3MepeHUiA. Bknag B HeomnpeaeneHHOCTs, 0GyCroBeHHbI NepekroieHneM BepTuKansHoro
MacLuTaba ocuunnorpada, NpeHeGpexxMMo Mar, ecriv UCToNb30oBaH COBPEMEHHEIN LiMcpOBOI 3anoMUHatoLLUA ocLunio-
rpad. TeM He MeHee peKOMeHLYETCA NpocnexuBaeMas kanubpoBka BepTUKarnbHOM LKasbl ocuunnorpada, A Toro YTo-
Obl oLLMGKa BepTUKaNbHOM LKarbl Morna ObiTb OLiEHEHa B COOTBETCTBUM C BEIGPaHHON HACTPOWKOI (BOMET Ha feneHue).
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Mpunoxexue H
(cnpaBouHoe)

CBA3b/pa3BA3Ka BbIOPOCOB HaNPsXKeHUA B JIMHUAX C HOMUHaNbHbLIM TOKOM CBbiwe 200 A

H.1 O6wue nonoxeHus

Mockonbky NO ¢ BEICOKUM TOKOM MOTPeGNeHnst UMeeT HU3KME MOSTHBIE COMPOTUBMEHUS, KOTOPLIE MOTYT Harpyxarb
reHepatop BbIGpoca HanpsKeHWs, Tak YTo Gonbluas YacTb 3Hepruu BeIGpoca MOrnoLaeTcs BoIXOAHbLIM MOSMHLIM COMpo-
TUBINEHNEM reHepaTopa BbiGpoca, MOXeT ObITb NpoBeAeHa NpeaBapuUTeNnbHasa OLeHKa ¢ Lenblo onpeaeneHus:

- ABNAeTCA N LienecoobpasHbIM NpoBeAeHNE UCTIbITAHWSA Ha YCTONYUBOCTb K BEIBPOCY HamnpsxeHus;

- MOTYT 1 GbITb UCMbITaHbl CEOPOYHbIE Y31kl MO OTAEMBHOCTH,

- MOXeT N BbITb UcnblTaHo MO B pexume Gonee HU3KoOro Toka noTpedneHns (cMm. 6.3).

Kak npaBuno, MO c BLICOKMM TOKOM MOTpebrneHnsa UCMBITHIBALOT Ha MECTe YCTaHOBKM.

Heo6xo4MMO BEINOMHUTE paccMoTpeHne AeicTBMA BCTpoeHHbIX SPD. SPD 1MetoT XopoLLyto MPon3BogUTENbHOCTD,
Korga NpunoXeHHbI BLIGPOC AOCTATOMHO BLICOK AN TOro, 4Tobbl oHu cpaboTtanu. SPD B Lenom nornoLyatoT 6onbLuyo
YacTb Bbibpoca. Ecnu uMnynbcHoe HanpsixeHue Huke nopora cpabateiBaHns SPD, nonHeli Beibpoc nonagaet B NO.

H.2 PaccMoTpeHue CBA3U U pa3BA3KU

YTo6bl ucnbiTate MO ¢ BEICOKUM TOKOM NOTPebneHus, ANs KOTOPOro HegocTynHbl KomMepyeckue YCP, MoryT 6biTb
MCnonb30BaHbl CriefyioLine YCTaHOBKM:

- crnepyeT Ucnonb3oBaTk YCTPOWCTBO CBA3M (CM. PUCYHKUN 7 1 8);

- YCTPOWCTBO pasBA3KW MOXET COCTOSITb M3 OTAENbHLIX JPOCCenei UM JoCTaToMHO AMUHHOMO Kabensa nutaHus,
yTOGEI 0GecneunTb JOCTaTOMHYIO UHAYKTUBHOCTb, MpW YCROBUU YTO NpsMas gnuHa 1 M nposoja npepcTaBnseT cobon
WHAYKTUBHOCTL 0Koro 1 MKIH. PekoMeHayeMble 3HaYeHUs UHAYKTUBHOCTU NpuBegeHbl B Tabnuue H.1. Utobbl o6ecneunTb
Hagnexalyuii pexum guddepeHumnansHoi pa3Bsasky, B Kaxaoi NMHUM fornxeH BbiTb MCnonb3oBaH OTAENbHbIA 4poccenb
Unu NpoBog. 3reMeHTLI pa3BsA3Ku, Takue Kak KOHAEHCaToOPbL! UK BAapUCTOPLI UIW UX KOMBUHALIMK, HE MOTYT BbiTb UCTIONb-
30BaHbl B YCTPOACTBE pa3BA3KM.

Tabnwnya H.1 — PekoMeHayeMble 3HAa4YEHUS WHOYKTUBHOCTY 41A pasBA3KM NUHMIA (Tok > 200 A)

HoMuHaneHbIM Tok MO PekomeHgyemasa UHAYKTUBHOCTb pa3BA3ku, MKMH
200 A < HOMUHanbHbIA TOK < 400 A Ot 200 go 100
400 A < HOMUHanbHLIA ToK < 800 A OT1 100 go 50
800 A < HOMWHanbHbIK ToK < 1600 A Or 500025
/ (aMnep) < HOMUHanNbHLIA TOK < 2 - | MHAYKTUBHOCTb YMEHbLUAIOT Ha Ko3dpduuneHT 2

H.3 JononHuTenbHblie Mepbl NPeAOCTOPOXHOCTU

Mpy UcnbITaHM cucTeM ¢ TpexdasHbIM NUTaHUeM U HOMUHANbHLIM HanpsbkeHneM nutaHua MO Gonee 415 B B
KaxaoW ase HanpstkeHUe NUTaHUA MOXET NOBPEAUTL reHepaTop BbIGPOCOB HaNPsKEHUS.
OnemeHTbl CBA3M JOIKHLI UMETb, MO MEHbLLEWH Mepe, Takoe Xe HOMUHaNbHoe HanpsxeHue, kak NO.
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Mpunoxexnue JA
(cnpaBouHoe)

CBegeHus 0 COOTBETCTBMM CChISTIOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB
MEeXrocygapcTBEeHHbIM CTaHOapTaM

Tabnunya OA1

OB03HaYeHNe CCbINOYHOro CTeneHb

OBo3Ha4eHe U HauMeHoBaHWe

MeXAyHapoAHOro ctaHgapra COOTBETCTBUA COOTBETCTBYHOLLEro MeXrocygapcTBeHHOIo cTaHaapTa

IEC 60050 (all parts) —

*

BaTb NepeBod Ha pyCCKI/II7I A3bIK JaHHOIo MeXxayHapogHoro ctaHgapTta.

* COOTBETCTBYIOLLWIA MEXTOCYLapCTBEHHbIA CTaHgapT oTcyTcTBYeT. [Jo ero NpUHATUS PEKOMEHAYETCS UCMONb30-
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Bbubnuorpadusa

High-voltage test techniques — Part 2: Measuring systems

(BeicokoBonbTHaa TexHUKa. YacTs 2. M3aMepUTenbHbIE CUCTEMBI)

Low-voltage electrical installations — Part 4-44: Protection for safety — Protection against volt-
age disturbances and electromagnetic disturbances

(Hu3koBonbTHBIE aneKTpuyeckue yctaHoBkU. YacTb 4-44. 3awuTa ansa 6e3onacHocTu. 3awura
OT PE3KUX OTKNOHEHUI HANPSPKEHMS U ANEKTPOMarHUTHBIX NOMeEX)

Insulation coordination for equipment within low-voltage systems — Part 1: Principles, require-
ments and tests

(KoopauHauma nsonauum ana obopyaoBaHUs B HU3KOBOSBTHBIX cucTeMax. Yactb 1. MpuHumnbI,
TpeboBaHWUA U UCNBITAHMS.)

Electromagnetic Compatibility (EMC) — Part 1-6: General — Guide to the assessment of mea-
surement uncertainty

[GnekTpomarHuTHas coemectuMmocTb (BMC). YacTb 1-6. ObLyme nonoxexus. PykosoacTeo no
OLeHKe HeonpeaeneHHOCTU U3MEPEHUIA]

Electromagnetic Compatibility (EMC) — Part 4-4: Testing and measurement techniques — Elec-
trical fast transient/burst immunity test

[GnekTpomarHuTHas cosMecTuMocTb (BMC). YacTb 4-4. MeToAbl UCNbITaHUA U U3MepeHmi. Uc-
NblTaHNe Ha YCTONYUBOCTL K ANEKTPUYECKUM BLICTPEIM NepexofHbLIM npoLeccam/navkam]
Low-voltage surge protective devices

(Hu3koBONLTHBIE YCTPOICTBA 3aLLMTHI OT NepeHanpshkeHui)

Low-voltage surge protective devices — Part 11: Surge protective devices connected to low-
voltage power systems — Requirements and test methods (Hu3koBonkTHeIE yCTpoiicTBa
3aluTLl OT NepeHanpsxXeHnidi. YacTtb 11. YcTpoiicTBa 3alluThl OT NepeHanpsxeHun, nogcoeamn-
HEeHHbIE K HU3KOBONLTHBEIM CMCTEMaM pacrnpefeneHmns anekTposHeprun. Tpe6oBaHus u MeTogbl
ucnbITaHWi)

Low-voltage surge protective devices — Part 12: Surge protective devices connected to low-
voltage power distribution systems — Selection and application principles (HuskoBonksTHble
yCTpoiicTBa 3aLuThl OT nNepeHanpspkeHnin. YacTte 12. MpuHymnel BeiGopa U NpUMEHeHUs)

Low voltage surge protective devices — Part 21: Surge protective devices connected to tele-
communications and signalling networks — Performance requirements and testing methods
(Hu3koBONLTHEIE YCTPOCTBA 3aLLUUTLI OT NepeHanpspkeHnid. YacTe 21. YcTpoiicTBa 3awmuThl OT
nepeHanpsXeHui, nogcoefnHeHHbIe K TENEKOMMYHUKALMOHHBIM U CUrHaNU3aLUOHHBIM CETSAM.
TpeboBaHuMs K aKCrnyaTaLMOHHLIM XapakTepucTkam 1 METOA LI UCNbITaHUIA)

Protection against lightning — Part 1: General principles

(3awmTa ot MonHuK. YacTb 1. O6LMe NPUHLMNLI)

IEEE Standard Techniques for High-Voltage Testing

(MeTog kbl BLICOKOBOSETHBLIX UCMbITAHWUIA)

IEEE Recommended Practice on Surge Testing for Equipment

Connected to Low-Voltage (1000 V and Less) AC Power Circuits

[PekomeHayemasn npakTuka no ucnelTaHuio obopyaoBaHUs Ha YCTOMYMBOCTL K BeiBpocaM Ha-
NPSXKEHUA, NOAKITO4AeMOro K HU3KoBonsTHeIM (1000 B u MeHee) cMnoBbIM LiensiM NepeMeHHOro
ToKa]

Resistibility tests for telecommunication equipment exposed to overvoltages and overcur-
rents — Basic Recommendation (McnbiTaHnsa Ha yCTOWYUBOCTD AM1A TENEKOMMYHMKALMOHHOMO
obopyaoBaHus, NoLBepraroLerocss BO3AEWCTBUIO MEPEHanpsXeHUd U neperpysok Mo TOKY.
OcHoBHble pekomMeHaaLum)

The Transient Response of Damped Linear Networks with Particular Regard to Wideband
Amplifiers, Journal of Applied Physics, vol. 19, no. 1, p. 55—863, January 1948

(MepexopHasn xapakTepucTuKa NUHENHbIX Lenen ¢ 3aTyxaHnem, 0CoBeHHO B OTHOLLEHUU LUMPO-
KOMOMOCHBIX ycunutenei)
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