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HALIIOHATNBHUIA BCTYN

Lleit cTanaapt € ToToxHuiA nepeknag IEC 62053-21:2003 Electricity metering equipment (a.c.) —
Particular requirement — Part 21: Static meters for active energy (classes 1 and 2) (3acobu Bumipto-
BaHHS enekTPUYHOI eHeprii 3MIHHOro CTpymy. CneujanbHi Bumorn. YactuHa 21. JliYNNbHUKN aKTUB-
Hoi eHepril cTaTuyHi (knacis To4HoCTI 1 i 2))

TexHiYHUI KOMITET, BiANOBiganbHWA 3a Uen cTaHzapT, — TK 90 «3acobu BUMIpOBaHHSA €NeKT-
PUYHUX | MArHiTHUX BENUYUHY.

[lo ctaHgapTy BHECEHO Taki pefakuiiHi 3MiHu:

— cnosa «us yacTuHa |IEC 62053», «ueit JOKYMEHT» 3aMiHEHO Ha «uen cTtaHpapT»;

— CTPYKTYPHi eneMeHTu cTaHjapTy. «TUTYNbHWIA apkyw», «lepeamoBy», «HaujioHanbHWA BCTYN»
Ta «BibniorpadiyHi AaHi» — 0OPMIIEHO 3riAHO 3 BUMOramu HauioHanbHOI cTangapTuaalii Ykpaitu,

— y «Mepeamosi go IEC 62053-21:2003» Ta y poaaini «HopmaTuBHi NOCUNAHHA» HaBeAEeHO
«HauioHanbHi NOSCHEHHS», BUAINEHI B TEKCTI pamKoio;

— vy «Mepeamoei go |IEC 62053-21:2003» HasefeHo nuie T€, WO HesnocepeqHbO CTOCYETLCA
LbOro cTaHaapry,;

— 3i 3MICTY BUy4YeHO iHGOPMAL|ito NPO PUCYHKN i Tabnuui,

Oopatkn A, B € HeBia'eMHOIO 4acTUHOKW UbOro cTaHgapry.

Y ubOMy cTaHaapTi € nocunaxHs Ha [EC 62052-11, sikWit NPUIHATO B YKpaiHi AK HauioHansHWi
cranaapt [ACTY IEC 62052-11 «3acobu BUMIPIOBAHHS eneKkTpUYHOT eHeprii 3MiHHOro cTpymy. 3araneHi
BUMOrM, BUNPOBYBaHHS Ta ymoBu BUNpobyBaHb. HacTuHa 11. NiYNNBHUKN ENEKTPUYHOI eHeprii», Ta
wa |IEC 62053-61, sikuit yNnpoBaAXeHo B YKpaiHi K HauioHanbHUi cTaHaapT ACTY IEC 62053-61:2008
«3aco6u BUMIpIOBAHHA EMNEKTPUYHOT EHEPril 3MIHHOTO CTPyMY. CneuianbHi Bumorn. YactuHa 61.
MOTYXHICTb BNACHOTO CMOXUBAHHS Ta BMMOTH LLOAO HANpyru».

Y UbOMY CTaHAapTi € Takox MOCUNaHHA Ha IEC 61358:1996, sikuit CKacoBaHO i3 3amiHOK Ha
IEC 62058-11:2008 Ta IEC 62058-31:2008.

PewTy cTaHaapTie, Ha siki € NOCUNaHHA B UbOMY cTaHaapTi, B YKpaiHi He BNPOBafXEHO | YuH-
HUX 3BMICTb HUX HeMae. IxHi konii MoxHa oTpumaTn B [ONOBHOMY hoHAI HOPMATUBHUX [OKYMEHTIB.

NEPEOMOBA pgo IEC 62053-21:2003

Lleit craHgapT pasom 3 IEC 62052-11 ckacoBye Ta 3amiHAE Apyre BUAEHHA IEC 61036 (2000 p.)
Ta BCTAHOBMIOE TEXHIYHI 3MiHM.

Lleit cTanaapT NpusHayeHo Ans 3acTOCyBaHHSA 3 HaBeASHUMU HMXYe BignoBiAHWMMW YacTUHaMu
ctanpapTis IEC 62052, IEC 62053 Ta IEC 62059, siki HanexaTb 40 rPynu cTaHaapTis, WO CTOCYOTb-
cs 3acoBi8 BUMIPIOBAHHA €NeKTpUYHOT eHepril 3MiHHOro CTpyMy:

IEC 62052-11:2003 Electricity metering equipment (a. c.) — General requirements, tests and
test conditions — Part 11: Metering equipment

IEC 62053-11:2003 Electricity metering equipment (a. ¢.) — Particular requirements — Part 11:
Electromechanical meters for active energy (classes 0,5, 1 and 2)

IEC 62053-11:2003 3amiHsie cneuianbHi sumoru 3a |EC 60521:1988 (2-e BUAEHHA)

IEC 62053-22:2003 Electricity metering equipment (a. c.) — Particular requirements — Part 22:
Static meters for active energy (classes 0,2 S and 0,5 S)

IEC 62053-22:2003 3amiHAe cneuianbHi BUMorun 3a |IEC 60687:1992 (2-e BUAaHHA)

IEC 62053-23:2003 Electricity metering equipment (a. ¢.) — Particular requirements — Part 23:
Static meters for reactive energy (classes 2 and 3)

IEC 62053-23:2003 3amiHse cneuianbHi BUMOrn 3a IEC 61268:1995 (1-e BuAaHHS)

IEC 62053-31:1998 Electricity metering equipment (a. ¢.) — Particular requirements — Part 31:
Pulse output devices for electromechanical and electronic meters (two wires only)

IEC 62053-61:1998 Electricity metering equipment (a. ¢.) — Particular requirements — Part 61:
Power consumption and voltage requirement

IEC 62059-11:2002 Electricity metering equipment (a. ¢.) — Dependability — Part 11: General
concepts

IEC 62059-21:2002 Electricity metering equipment (a. ¢.) — Dependability — Part 21: Collection
of the meter dependability data from the field.
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HAUIOHANBHE NMOACHEHHA

IEC 62052-11:2003 3acobu BMMIpIOBaHHS eNeKTPUHHOI eHeprii 3MiHHOro cTpymy. 3aransui su-
MOrY, BUNpOByBaHHA Ta yMOBKM BUNPoOyBaHb. YacTuHa 11. JliUMNbHUKM enekTpuYHO! eHepril

IEC 62053-11:2003 3acobu BUMIiploBaHHS eneKkTPU4HOI eHeprii 3MiHHOrO cTpymy. CrieuianbHi
BumMorn. HactuHa 11. EnektpomexaHiyni niYyunbHUKkM akTWBHOT eHeprii (knacis TouHocTi 0,5, 1 Ta 2)

IEC 62053-22:2003 3acobu BUMIplOBaHHA eNeKTPUYHOI eHeprii 3MiHHOro cTpymy. CneuianbHi
BAUMOrK. HYactnHa 22. CtaTuyHi NinNbHUKM akTMBHOI eHeprii (knacie ToyHocTi 0,2 S ta 0,5 S)

IEC 62053-23:2003 3acobu BUMIptOBaHHA enekTpUYHOi eHeprii 3amiHHOro cTpymy. CneuianbHi
BUMOru. YactuHa 23. CTaTnyHi NiYMNbHUKM peakTUBHOI eHeprii (knacie ToyHocTi 2 i 3)

IEC 62053-31:1998 3acobu BUMipioBaHHA eneKTPUYHOI eHeprii aMiHHOro cTpymy. CneuiansHi
BuMorn. HactuHa 31. IMnynbCHi NpUCTPOi BMBEAEHHA (Nule ABONPOBIAHI) ANA enekTpomexaHiy-
HUX | eNeKTPOHHUX NIYUNbHUKIB

IEC 62053-61:1988 3acobu BumipioBaHHA eneKkTPUYHOI eHeprii 3aMiHHOro cTpymy. CneuianbHi
Bumoru. HYactuHa 61. lMoTyKHICTb BNACHOrO CNOXWBAHHA Ta BUMOMM LWOA0 Hanpyru

IEC 62059-11:2002 3acobu BUMIpOBaHHA enekTPUYHOT eHeprii amiHHOro cTpymy. HapinHicTs.
YactuHa 11. 3aranbHi nonoxeHHs

IEC 62059-21:2002 3acobu BUMIplOBaHHSA enekTpUYHOT eHeprii 3aMiHHOro cTpymy. HaginHicTs.
| YacTuHa 21. 36upaHHa AaHuX WOAO HAAINHOCTI NiYMNbHUKIB 3a peaynbratamu ekcnnyarauil.

Llein cTaHgapT € HOPMaTUBHUM [OKYMEHTOM ANs BUNPOBYBAHHA TUNY MIYUNBHUKIE €neKTpU4HOI
eHepril. BiH ycTaHoBMOE cneuianbHi BUMOTM A0 NiYUNbHUKIB LUMPOKOrO 3aCTOCYBAHHSA, NPU3HAYEHUX
Ans ekcnnyatauil y npumiwleHHi abo 308BHI. BiH He nowwuproeTbes Ha cneuianbHe obnagHaHHs (Take,
AK BMMiptoBanbHi nepeTsoptoBavi i (abo) aucnnel, 3MOHTOBaHI B OKpeMuUx Kopnycax).

Llen cTaHgapT npusHayeHo Ans 3actocyBaHHs pasom i3 IEC 62052-11. Akuwio Byab-aki BUMoOri,
fIKi BUKMNaAeHo B LibOMY CTaHAapTi, CTOCYIOTbCS BUMOT, WO iX MicTuTb |IEC 62052-11, To BUMOr# LibOro
cTaHAapTy MakTb NpiopuTeT nepen BUMoramu, HopmosaHumu B IEC 62052-11.

Llei cTaHgapT yCTaHOBMKE BigMIHHOCTI:

— MDK NiYUnbHUKaMKU Knacy TOYHOCTI 1 i MiYWNbHMKAMW Knacy TOYHOCTI 2;

— MiX NiYUNbHUKaMK 3 BUMOramu 3a Knacom 3axucty | i knacom saxucty I

— MK NiYUNbHUKaMU, NPU3HAYEHUMUN ANSI 3aCTOCYBAHHA B Mepexax, ocHalleHux abo He ocHa-
LEeHUX AYroracHUMW peakTopamu y3eMrneHHa HelTpani.

HopmoBaHi BUMOTK po3rnafanTb SK MiHIManbHi, Wo 3abeaneyyloTb HanexHe yHKUilBaHHS
niYMnbHUKa 3a 3BMYanHMX pobouux ymos. [Ins ymos crneuianbHoro 3actocyBaHHs Moxe ByTu Heobxia-
HWM [HLWKXA piBEHb BUMOT, WO Tpeba norogXxysBaTn MiX CNoXuBa4Yem Ta BUPOOHMKOM.
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HALIOHANBHUM CTAHOAPT YKPAIHU

3ACOEUN BUMIPKOBAHHSA ENEKTPUYHOI EHEPIII
3MIHHOI'O CTPYMY

CneuianbHi BUMoru
HactuHa 21. JliuMnbHUKKM aKTUBHOT eHeprii cTaTUyHi (knacie ToyHocTi 1 Ta 2)

CPEACTBA UBMEPEHUW 3NEKTPUYECKOW 3HEPIUU
MEPEMEHHOIO TOKA

CneumnanbHble TpebosaHus
HacTb 21. CHEeTUYMKM aKTUBHO SHEPrn CTaTUYECKME (knaccos TO4HOCTM 1 1 2)

ELECTRICITY METERING EQUIPMENT (A. C.)

Particular requirements
Part 21. Static meters for active energy (classes 1 and 2)

YuHHui Big 2013-05-01

1 COEPA 3ACTOCYBAHHA

Lleit cTaHfapT nowwmploeTbCa NULE Ha HOBI BUrOTOBREH] CTATUYHI MIYUNBbHUKMA aKTUBHOT eHepril
knacie To4HoCTi 1 i 2, NpU3Ha4eHi ANA BUMIPIOBAHHSA aKTUBHOT eNeKTPUYHOT eHeprii 3MIHHOro cTpymy
B Mepexax i3 yactoTow 50 Ny abo 60 Iy i oro 3acTocosyoTh NULLE A4S BUNPOBYBaHHS TUNY NMiMUNBbHUKIB.

Lleit cTaHgapT noWMpOETbCA NMULE Ha CTaTUYHI NIYUIBHUKY aKTMBHO] eHeprii, npu3HayeHi ans
3acTocyBaHHsa B npuMmilleHHi abo 30BHI, ski MICTATb BUMIpPIOBaNbHUI €NeMeHT i NiYUNEHUA(-1)
MeXaHi3am(-1), poamilLieHi B 0ogHOMY Kopnyci niunnbHuKa. Bid Takox NOLUMPIOETLCA Ha iHAUKaTOPK yHK-
UitoBaHHsA Ta BunpodyBanbHi BUBOAWN. AKLLO NiYUMNLHUK MaE BUMIpIOBarnbHi eNeMeHTH, npuaHayveHi BinbLu
HDX ANs OAHOTO BUAY eHeprii (GaraToeHepreTuyHi niunnsHKL), abo AKWo B Kopnyci NiYnnbHUKa 3MOH-
TOBAHO IHWI (PYHKLiAHI eneMeHTH, Taki K iHAWKATOP MaKCUMAanbHOro CNOXWUBAHHA, eNeKTPOoHHI Ta-
pudikaTopu, TanMepm, NnpuitMadi CUrHanis 3 IMNYNbCHUM KEPYBaHHSAM, iHTepdeicn kaHany nepena-
BaHHA AaHWX TOLLO, TO 3acCTOCOBYIOTb TaKOXK BiANOBIAHI CTaHAAPTH ANS LWX NPUCTPOIB.

Lle cTaHaapT He NOWMWUPIOETLCA Ha:

— NIYUNBHUKK aKTMBHOT eHeprii, y SKUX Hanpyra Ha KiHusix 3'eAHyBanbHUX knem nepesuiyye 600 B
(niHinHa Hanpyra ANs NiYWnNbHUKIB y BaraTohasHux Mepexax);

— TMEPEHOCHI NIYUNbHUKK;

— IHTepencn aaHnx NiYMILHOrO MexaHismy NiYnnbHUKA;

— eTanoHHi NYUNbBHUKN.

CToCOBHO NpuiMarnsHo-3gaBansHUX BUNpoOyBaHb OCHOBHI MONOXeHHs HaBeneHo B IEC 61358.

Bumoru wono HaginHocTi BUknageHo B cTaHgaprax cepii IEC 62059.

BupaHHs odidinHe
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2 HOPMATUBHI NOCWNAHHA

HageneHi HNUXK4E HOpMAaTUBHI AOKYMEHTH MiCTATb MONOXEHHA, AKi yepes NoCUNaHH:A Yy LbOMY
TEKCTi CTAHOBMNATb NOMOXEHHA UbOro cTaHaapTy. Y pasi gatosaHux fnocunaHb 3acToCoBYHOTE TiNbKK
HaseneHi BUAAHHA. Y pasi HepaToBaHWUX nocunaHb Tpeda kopucTyBaTuch OCTaHHIMW BUAAHHAMU
HOpMaTWUBHUX [ OKYMEHTIB.

IEC 60736:1982 Testing equipment for electrical energy meters

IEC 61358:1996 Acceptance inspection for direct connected alternating current static watt-hour
meters for active energy (classes 1 and 2)

|EC 62052-11:2003 Electricity metering equipment (a. c.) — General requirements, tests and test
conditions — Part 11: Metering equipment

IEC 62053-61:1998 Electricity metering equipment (a. ¢.) — Particular requirements — Part 61:
power consumption and voltage requirement.

———
HALIIOHANTBHE MOACHEHHA
|EC 60736:1982 BunpobyBanbHe obnagHaHHs Ans AIYUNBHUKIB ENeKTPUYHOI eneprii

|IEC 61358:1996 MpuitmanbHuin KOHTPOMb AN CTaTUYHUX AIYUNBHNKIB aKTUBHOT eHeprii 3MiHHOTO
CTpyMY HeanocepeHboro niaKnio4eHHs (knacis TounocTi 11 2)

|[EC 62052-11:2003 3acobn BUMIpHOBaHHA eneKTPU4HOI eHeprii 3MiHHOTO CTPYMY. 3aranbHi B®-
mory, BunpofysaHHsa Ta YMOBW punpodyBaHb. Yactuua 11. JIi4MNbHUKA eneKTpUHHOI eHepril

IEC 62053-61:1998 3ac0bn BUMIpHOBaHHA enekTpuuHoi eHeprii 3MIHHOIO CTPYMY. CneuianbHi
sumorn. Yactuna 61. MoTYXHICTb BNacHoro CROXMBaHHSA Ta BUMOrM WOAO Hanpyru.

3 TEPMIHU TA BU3HAYEHHA MOHATb
Y ubOMy CTaHAapT 3aCTOCOBYIOTh TEPMIHU T3 BU3HAYEHHA NOHATH, nasepneHi y IEC 62052-11.

4 CTAHOAPTHI 3HAYEHHA ENEKTPUYHUX BENMWYUH

33CcTOCOBYIOTH 3HAYEHHH, nasepeHi y IEC 62052-11.

5 MEXAHIYHI BUMOTU

3aCTOCOBYHOTE BUMOTH |IEC 62052-11.

6 KNIMATUYHI YMOBU
33CcTOCOBYHOTH YMOBW, naseaeHi B IEC 62052-11.

7 ENEKTPU4HI BUMOTW

JopnaTtkoBo AO eneKTpUYHNX BUMOT 32 IEC 62052-11 nNiYNNbHUKA MaloTh BianosigaTu HaBeaAeHUM
HUK4e BUMOTam.

7.1 MoOTyXHIiCTb BNAacHOro CNoXWBaHHA

MMOTYXHICTb CrioXuBaHHA B Konax Hanpyru i CTpymy Tpeba Bu3HaA4aTh 32 HOpManbHUX yMOB,
aa3HavyeHux y 8.5, Byab-AKNM npuaaTHUM ANA LUbOro METOAOM. 3aranbHa MakcumanbHa noxubka
BUMipIOBaHHA NOTYXHOCTI BNacHoro CNOXUBAHHA HE MOXE nepesuLyyBaTy 5 6.

7.1.1 Kona Hanpyau
AKTVBHa | NoBHA NOTYXHICTb CNOXUBaHHA Y KOXHOMY KOfli HaMmpyru niYnnbHUKa 3a HOMiHanNbHOT

Hanpyru, HOMiHanbHOT YacToTH | HOpManbHOT TemnepaTypy He MOXyTb nepeswLlyBaTh 3HA4EHb,
HageOeHux y Tabnwui 1.
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Tabnuus 1 —[MoTyXHICTb CNOXMBAHHSA B KONax Hanpyri ans oaHodasHux Ta GaratohasHux NiYUNbHUKIB
BKMIOYHO i3 J)Kepenom XWBNeHHs

PR iR [xepeno KWBNeHHs, 3'eaHaHe Dxepeno KvBneHHs, He 3'eaHaHe
3 KONamu Hanpyru 3 Konamn Hanpyru
Kono Hanpyru 2BTi10BA 0,5BA
Yy ,
[onomikHe JKEPENo XMBNEHHS — 10 B:A

Mpumitka 1. [ins Toro o6 yaroauTv TpaHchopmaTopm Hanpyri 3 NiYUNLHUKOM, BUPOBHMK NiYNNEHUKE NOBUHEH 3a3HAYATH, AKOIO
€ HaBaHTara — iHAYKTUBHOIO YY EMHICHOIO (NULE ANA NIYUNLHUKIE, MiAKTIOYEHUX yepea TpaHcopmarop).

Mpumitka 2. BuwenaseneHi undpu € cepegHiMu 3HaueHHamM. [ossoneHo BUKOPMCTAHHA IMNYNLCHUX AMKEPEN XUBNEeHHs
3 NIKOBMMU 3HAYEHHAMU NOTYKHOCTI, AKi NEPEBULLYIOTb Ui HOPMOBAHI 3HAYEHHA, OAHAK Tpeba ynesHWTUCA B TOMY, WO napameTpu
nigxnioyeHnx TpaHcopMaTopie Hanpyr1 € ageksaTHUMK,

Mpumitka 3. [inA GaraTodyHKuUiiHWX NinnsHuKis aus. IEC 62053-61.

7.1.2 Kona cmpymy

[MoBHa MOTYXKHICTb, CNOXUBaHA KOXHUM KOMOM CTPyMYy, Y nivunbHUKy 6esnocepeaHLOro nigknio-
YeHHsi 3a 6a3oBOi cUnMKM CTPyMy, HOMIHaNbHOI YacTOTU Ta HOPManbHOI TEMNepaTypn He MOXe nepe-
BULLYBATU 3Ha4YeHb, HaseaeHux y Tabnuui 2.

[MoBHa NOTYXHICTb, CNOXMBAHA KOXHUM KONOM CTPYMY B NiYMABHUKY, nigKno4eHoMy Yepes TpaHc-
topmaTop, He MOXe NnepesuLLyBaTh 3Ha4YeHb, HasedeHnx y Tabnuui 2, 3a cunu CTPyMYy, LU0 OOPIBHIOE
HOMIHanbHIN BTOPMHHIA cuni cTpymy BiANOBigHOro TpaHccopmaTopa, 3a HOpManbHoi TemnepaTypu
i HOMIHanbHOT YacToTHm.

Tabnuus 2 — [OTYXHICTb CNOXUBAHHA B KONax CTpymy

Knac ToyHocTi
Ni4vnsHUKK

1 2

OpaHodasHi Ta GaratogasHi 40BA 25BA

Mpumitka 1. HomikanbHa BTOpMHHA Cuna CTPYMY — L 3HAYeHHS BTOPMHHOI AW CTPYMy, 3a3HadveHe Ha TpaHcdopmaTopi
CTpyMy, Ha sAkomy Ba3zoBaHo xapakTepucTuku TpaHcdopmaropa. CraHaapTHi 3Ha4YeHHA MakcuMansHoi BTOPMHHOT CWiM CTpyMmy
AopiBHIOIOTE 120 %, 150 % i 200 % Big HOMIHANLHOT BTOPUHHOT AN CTPYMY.

MpumiTka 2. [ins Toro wob ysroauTv TpaHcopmaTopy CTPYMY 3 NiMMIEHUKOM, BUPOBHMK NiYMNLHUKA NOBMHEH 3a3HavyaTtH, AKoKW
€ HaBaHTara — iHAYKTMBHOIO 41 EMHICHOIO (NTULUe ANA NIMUMBHUKIB, NigKNIOYEHNX Yepes TpaHcopmaTop).

7.2 BnnMB KOPOTKOYaCHMX NepeBaHTaXeHb CTPYMOM

JTYMNBHWUK Mae BUTPUMYBaTM KOPOTKOYACHI MEPEBAHTaXEHHA CTPYMOM Be3 nowkomxeHs. Micns
NOBEPHEHHA A0 NOYaTKOBMX POBOYMX YMOB NIYNMbHUK MAe HOPManbHO YHKLOBATH, a 3MiHa NOXUBKN
BUMIPIOBAHHA HE MOXE NepeBullyBaTV 3HavyeHb, HaBedeHux y Tabnuui 3.

BunpobysantHe Koo mae ByTv npakTU4HO Ge3iHAYKTUBHUM, a BUNPoBYBaHHS Ans Baratogas-
HUX NiYUNbHUKIB Tpeba BUKOHYBaTK NOCNILOBHO ANA KOXHOT dhasu.

Micns AiT KOPOTKOYACHOrO NepeBaHTaXEHHs CTPYMOM 3a HAsiBHOCTI Hanpyrv Ha Knemax niunns-
HWKYy A3l0Tb 3MOTY MOBEPHYTUCS A0 NOYATKOBO| TEMMNEPATYPU i3 YTPMMAHHSM BCTAHOBMEHO! Hanpy-
r B horo koni(-ax) (npubnuaHo npotsrom 1 rog).

a) NliunneHuk 6e3nocepeqHboro NiaKNYEHHS

NiynnbHrk mae 6y 3aaTHUM BUTPUMYBATU KOPOTKOYACHI NEPEBAHTAXKEHHS cTpymom cunoto 30 /.y
3 BIAHOCHUM AonycTuMum sigxunom Big 0 % Ao miHyc 10 % NpoOTSrom ogHOro nignepiogy HomiHanb-
HOT YacToTH. .

b) JliYnnbHuk AN NiSKNIOYEHHs Yepes TpaHchopMaTop CTpymy

NiduneHuk mae 6yTv sgatHumM BuTpumysaTn npotsirom 0,5 ¢ cuny cTpyMmy, Lo AopisHie 20 fmax
3 BiAHOCHUM fgonycTumum eigxunom Big 0 % ao minyc 10 %.

MpumiTka. Lia BUMOra He CTOCYETLCA NIHMNBHUKIB, WO MaIOTh KOMYTaUiiiHi KOHTAKTM B Konax cTpymy. Y Takomy paasi
noTpiGHO 3acTocoBYBATH BMUMOTM BiANOBIAHOrO CTaHAapTy.

..
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Ta6nuus 3 — 3MiHn noxubku BHACNIAOK KOPOTKOHYACHOTO nepeBaHTaXeHHA CTPYMOM

r MpaHwui 3MiH BIAHOCHOT noxubku, %
NidunbHUK ANS 3HayeHHA KoedpiuieHT ANS NiYUNBHAKIB KNACY TOYHOCTI
cunu CTpymy NOTYXHOCTI
1 2
BGeanocepeaHbOro NiAKNoYeHHA Ib 1 1.5 1.8
nigknioyeHHs yepes TpaHcgopmaTop I 1 05 10
cTpymy n ' .

7.3 Bnnue camoHarpiBaHHs
3MiHa NoxnBKU BHACAIAOK CaMOHarpisaHHs niYMNBHUKA HE MOXEe NepeBulllyBaTy 3Ha4eHb, HaBe-
peHux y Tabnuui 4.

Tabnuus 4 — 3miHn noxubkn BHACNiAOK camoHarpisaHHsa

MpaHuui 3MiH BIAHOCHOT noxwbkw, %
3HaYEHHN CUMU CTPYMY KoediLieHT NoTyxHOCTI ANA NiYWNbHAUKIB Kacy TOYHOCTI
1 2
Imax 1 0,7 1,0
0,5 (iHayKTMBHA HaBaHTara) 1,0 1,5

BunpobysaHHs Tpeba NpoBOANTH Tak: nicns BUTPUMYBaHHSA NiYnnbHUKa nig HOMiHaNbHOK Ha-
npyrow MpoTsroM npuHanmHi 2 rog AnA niYunbHKUKIB knacy TowHocTi 11 1 rog Ana NiMUNBHUKIB Knacy
TOYHOCTI 2, 3@ BiACYTHOCTi CTPyMy B KOnax cTpymy, B HUX Tpeba noAaTu mMakcumarnbHy cumny cTpymy.
MoxuBky NiYMNbHNKE BUMIPIOOTE 33 koedillieHTa NOTYXHOCT, Lo nopisHIOE o0anHULi, BeanocepeaHbo
nicns nogasaHHA CTPYMY, @ NoTiM Yepes KOPOTKi MPOMDKKW Yacy Ans Toro, wob martu 3mory oaepxarut
npaennbHUA rpadik KpUBOT 3MIHEHHA noxunBkn y Burnsai yHKUii Hacy. MepesipaTy NOTPIOHO NpUHaNMHi
npoTarom 1 rog, i B OyAb-AKOMY pasi, AoKK 3MiHa NoxnbBkn NpOTAroM 20 x8 He nepesuutysatume 0,2 %.

MoTiMm we came nepesipsHHA Tpeda BUKOHATH i3 koediLliEHTOM NOTYXKHOCTI 0,5 (i3 iHOYKTUBHOW
HapaHTarow).

KaBenb Ans NiAKAOYEHHS NiYunbHUKa A0 Akepena UBMEHHs Mae ByTv 3aBAoBXKM NpubnusHo 1 M
i3 nonepeYyHnM nepepisom, WO zabeaneyye rycTuHy cTpymy Big 3,2 Almm? go 4 Almm?,

7.4 Bunpo6yBaHHA Hanpyrow 3MiHHOro CTpyMmy

BunpoBysaHHA Hanpyrow amiHHOro cTpymy Tpeba BUKOHYBaTU arigHo 3 Tabnuueio 5.

BunpobyBanbHa Hanpyra mae ByTN NPaKTUYHO CUHYCOTAHOI dopMu, Matu 4acToTy MixX 45 'y
i 65 'y i 11 Tpeba npuknagat NpoTArom 1 xB. [)xepeno Hanpyrn mae 6yTu MOTYXHICTIO HE MeHLWe
Hix 500 B-A.

Mig yac BunpobyBaHHs HaNpyrow LWoAC «3eMni» 4ONOMIXKHI Kona 3 HOMIHMbHOK0 HANPYro MEHLUS
abo Takow, Wo gopisHioe 40 B, mae ByTi 3'eAHaAHO 3 «3EMIIEHON.

Yei ui BunpoByBanHs Tpeba BUKOHYBaTH i3 3aKpUTAM KOPNYCOM, @ KOXYX Ta KPULLKA 3aTuckadis
matoTb ByTH Ha CBOIX Micusax.

Mia 4ac uboro BUNPOBYBaHHA He NOBMHHO BUHUKATW npo6oto, NpoGUBHOTO Po3paay abo nepe-
KpUTTA i3onauil.

Tabnuusa 5 — BunpobyBaHHA Hanpyrow 3MiHHOTO CTPYMY

BunpoBysansHa Hanpyra,
BunpoByBanHa 3acTocoByioTh AD cepeaHbOoKBaApaTuyHe Touky NpUKNasaHHa eunpoBysansHoi Hanpyry
3HaYeHHA

a) Mix ycima konamy CTpymy Ta Hanpyri, a Takox
[OMOMIKHUMIA KONaMK, HOMIHanbHa Hanpyra Aknx

; ; 2«8 nepesullye 40 B, 3'eaHaHnmmn Mix coboio, 3 0AHO 6o
A AiYMnNBbHUKIB Knacy nepesuLlye 4U B, 3 €4 % cODOM0, 3 OAHOTO DOKY,
saxvcty | i «3emneron, 3 iHworo Boky
2 kB b) Mix konamu, Lo He npuaHaveHi Ans 3'eAHaHHA MiX

cobor nia yac poboTw
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BunpoGysansHa Hanpyra,
BunpoBysaHHs 3acTocoByoTb 40 CepeAHbOKBaApaTUYHeE Toukn NpUKNaaanHHA sunpobyBansHol Hanpyru
JHaYeHHA
a) Mix ycima konamu CTpyMy Ta Hanpyru, a Takox
4 kB AONOMIKHUMK KOnamm, HOMiHaJ'Il?HB Hanpyra sikux
nepesuwlye 40 B, 3'eanannmu mixx coboto, 3 ogHoro Goky,
) ) i «3emneton, 3 iHworo Boky
NiYWNbLHKUKIB KNacy
saxucTy Il 2 kB b) Mix konamw, WO He NpU3HaYeHi ANg 3'eAHaHHA MiX
coboto nig 4ac pobotun
c) BisyansHe nepeBipAHHA Ha BIiANOBIAHICTL BUMoram 5.7
IEC 62052-11

8 BUMOI'n LLoao TOYHOCTI

3acTocosyoTb BUNpobyBaHHs Ta ymoBu BunpobysaHb, HaseneHi B IEC 62052-11.

8.1 M'paHuui noxmbku B Aiana3oHi CTpyMy HaBaHTaru

AKwo NivunbHUK nepebyBae 3a HOPManbHUX YMOB, 3rigHO 3 8.5, TO BIAHOCHI NOXMOKK HE MOXYTb
nepeBuLLyBaTh rPaHUYHNX 3HAYEeHb, HOPMOBaHUX y Tabnuuax 6 i 7 Ana BiANOBIAHOrO Knacy TOYHOCTI.

AKLWO NIYUNBHUK CNPOEKTOBAHO ANS BUMIpPIOBAHHA eHeprii B 06ox Hanpsmkax, TO 3HaYEHHS,
HaeeneHi y Tabnuui 6 i Tabnuui 7, Tpeba 3acTocoByBaTU ANSA KOXHOMO Hanpsmky.

Tabnuusa 6 — Mpaxuui BigHocHOT Noxnbkn (oaHOa3HMX NiYUNbHKUKIB Ta BaraToasHnx NiYMNbHUKIS
i3 CUMETPUYHUMK HaBaHTaramm)

3HaYeHHA CUMKU CTPYMY NiYnnbHUKB

Ipanuyi BigHOCHOT Noxudku, %
ANA NiIMMNBHUKIB KNAacy TOYHOCTI

Koeqaiu,ieHT
BeasnocepeaHbOro nigknioveHnx yepes HOTYMHOCT) 1 2
NiAKNIOYEHHA TpaHcdopmaTop
005hk=s!I<011l 002/,<1<005/ 1 +1.5 £ 2.5
0,1 ls <12 Imax 0,05 Ih </ < Imax 1 +1,0 +2,0
0,5 (iHaykTMBHA HasaHTara) +15 £:2.5
01hk<l<02k 0,05/h<1<0,1 14
0,8 (emHicHa HaBaHTara) +15 _—
0,5 (iHaykTuBHa HaeaHTara) +1,0 +2,0
0,2 s =1 = Inax 0.1 Ih <1< Imax
0,8 (emHicHa HaBaHTara) +1,0 =
3a cneuianbHUMK BUMOramin 3amOBHUKA
0,25 (iHayKTMBHA HaBaHTara) +3.5 —
02h<igh 01hslsh
0,5 (emHicHa HaBaHTara) 25 —

Tabnuusa 7 — MNpaHuui eigHocHo! noxnbku (BaratoasHux NiUMNLHWKIB 3 0QHOMA3HOK HABaHTarow

3a cuMeTpuyHoi BaratodasHoi Hanpyru B Konax Hanpyru)

3Ha4YeHHA CuKu CTPYMY MiYUNbHAKIB

MpaHuyi BigHOCHOT noxnbku, %

KoediuieHT ANA NIYUNBHUKIB KNAcy TOYHOCTI
Gea_nocepem-cboro nigknYeHnx Yepes NOTYXKHOCTI : ,
NIAKNIYEeHHA TpaHcopmaTtop
0,1 Iy </ < Imax 0,05 In </ < Imax 1 +2.0 £30
0,2 /s £/ < Imax 0,1 In 21 < Imax 0,5 (iHaykTvBHa HaBaHTara) +2.0 +3.0
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PiaHuus MK 3HAYE€HHSM BIAHOCHOI noxubku 3a ymoBu oAgHo(hasHol HaesaHTaru Ta CUMETPUYHOT
GaraTodasHol HaBaHTaru, 3a 6a3oBoi cunn CTpymy l, Ta koediLieHTa NOTYXHOCTI, Lo [OPIBHIOE OaN-
HUL, AnNS NiYMnbHUKIB Be3nocepeqHboro nigKnioYeHHs i, BignosigHO, 3a YHOPMOBAaHOI cvunu cTpymy /y
Ta KoediuieHTa NOTYXHOCTI, WO [OPIBHIOE OAMHWULI, ANA AIYNABHUKIB, NIAKNIOYEHNX Yepes TpaHchop-
maTop, He MOXe NnepesuLlyBaTh 1,5 % i 2,5 % ANa Ni4nNbHAUKIB knacie TouHocTi 1 i 2, BignoBigHO.

MpumiTka. Y pasi sunpoBysarHa Ha signoBigHicTe BuMoram Tabnuui 7 gunpobysanshnit cTpym Tpeba nojasaTi Ha KOXEH

BUMIPIOBAHUA ENEMEHT nocnifpoeHo.

8.2 MpaHmMui NOXMOKKU 3anexH

NopaTtkoBa BigHOCHA noxubka, cnpuinHeHa 3mMiHo

YMOB 3rigHO 3 8.5, He MOXe nepesullyBaTy rpaHn4HNX 3H

BiJHOro Knacy TO4HOCTI.

0 BiA BNNUBHUX YUHHUKIB
BNAMBHOrO YMHHWKA BIQHOCHO HOPManbHUX
aueHb, HaBefeHux B Tabnuui 8 Ans Bigno-

Ta6nuusa 8 — [oaartkoei noxnbku sanexHo Bifl BNANBHWX YNHHUKIB

3HaueHHA CUMN CTPYMY (CMMETPUHE CepepaHiit TemnepaTypHui koediLieHT,
HaBaHTara, AKLWO He 333Ha4YeHO IHLWE) %/ K, AnsA NiYWNbHWKIE Knacy TOYHOCTI
BrnvBHI YAHHUKN KoedpiuiieHT
NiYNNBHUKIB NYNNBHWKIB, NOTYKHOCTI
GeanocepefHEOro | MiAKMIO4EHNX YEPe3 1 2
nigKNoYeHHA TpaHcdhopmarop
0.1 b €1 < Imax 0,05 Iy £ 1 < Imax 1 0,05 0,10
3mMiHa HaBKONULWHLOT 05
TemMnepaTypu 02 k<! <hax | 01h<!Slnax | (iAykvBHA 0,07 0.15
HaeaHTara)
Ipanuui aoaaTKOBOT
gigHOCHOT Noxudku, %
ans nivMMNsEHKUKIB Knacy TOYHOCTI
1 2
3mina Hanpym 10 % 0,05/ << Imax | 0,02 <1< Imax 1 0,7 1,0
0,5
0,1 Iy <1< Imax 0,05/ <!<lmax | (iHAYyKTMBHA 1,0 1.5
HaBaHTara)
3wmika uactotn +2 % ° 0,05l <1< Imax | 0,02 Iy < [ £ Imax 1 05 038
0,5
0,1 /s <1 < lmax 0,05 Ih <1< lmax | (iHAYKTWBHA 0.7 1,0
HaBaHTara)
3B0pOTHa NOCNIAOBHICTL thas 0,11y 0,1/, 1 1.5 1.5
AcumeTpisi Hanpyri *) I In 1 2,0 4,0
[apMOHIYRI CKNagHuKW y Konax 051 05/ 1 08 10
Hanpyrv Ta CTpymy 1S e ¢ '
MMocTiiHWi CTPyM Ta napHi 2
rapMOHIKU Y KORi 3MIHHOTO ﬂ‘Ji—‘ — 1 3,0 6.0
cTpymy 2
He_napHi rapmonhgu y Koni 0.5l 2) 05 J,nm 1 3.0 6.0
3MIHHOrO CTPYMY
CyBrapMOHiki Y KOmi 3MIHHOTO 0.5 2 05 1,2 4 3,0 6.0
CTpymy
IHayKUis aosHiu_JHboro Hene- o t 1 2.0 3.0
pEepBHOro MarxiTHoro nons
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Kineus Tabnuui 8

3HaYEHHA CUNU CTPYMY (CUMETPHYHA CepeaHii TeMnepaTypHuit koediljieHT,
HasaHTara, AKWo He 3asHadeHo iHwe) %/ K, Ana nivmnsHUKiB KNacy TouYHoCT
. KoediuieHT
BnnuneHi YuHHUKN x ) A . 2
niYunbHuKie NYUNBHKKIE, NOTYKHOCTI
GeanocepeaHboro | NiAKNIOYEHNX Yepes 1 2
nigKknnYeHHA TpaHcgopmMarop
IHAYKUIA 30BHILLUHBOrO MarHiT-
I/ ! 1
Horo nons 0,5 mTn® x U 2.0 3.0
PapioyacToTHi enekTpomar-
Stk I, 1
HITHI nons lo n 2,0 3,0
DYHKUIIOBAHHA JONOMIKHUX
b 0 ! 0,05 J, < 1
npUCTPOiB 05 Iy n 1 05 0
K KTWUBHI 3aBagu BeaeHi
OHAYKTWBHI 3aBagu, Haseq I I 1 2,0 3.0
panioyacToTHUMKM Nonamm
Wenaki nepexiaxi npouecw/
RV FIOREORHIHPOR Iy I 1 4,0 6,0
nakeTu iMnynscis
3racHi konueansHi xeuni '© — In 1 2,0 3,0

" Ans pianasonis Hanpyry Big mMinyc 20 % Ao MiHyc 10 % i Big 10 % A0 15 % rpaHuui AOAATKOBNX BIZHOCHMX NOXUBOK y TPM paau
NepesnLLYIOTL 3Ha4YEHHA, HaseAeHi B Wi TaBnuui.

3a Hanpyrn Huxue 0,8 U, noxubka niumnsHuka Moxe amiHiosaTics mik 10 % i miHyc 100 %.

? KoedbiLieHT rapmoHik Hanpyru mae 6yTu meHwe Hix 1 %. Woao ymos BunpoBysanHHAa — ave. 8.2.218.2.3.

® BaraTodasHi NivUNLHIKK 3 TPbOMa BUMIDIOBaNbHUMU eneMeHTaMu MaioTb ByTH 3AaTHUMMK 34ilcHIoBaTY BUMIPIOBAHHA | peccT-
pauilo i3 3asHaqdenumu y Uil Tabnuuyi rpaHuuamMn 104 aTkoBOT BiiHOCHOT NoxnBKu, AKWO nepepsaHo Taki thasu:

— oaHa abo Agi thaam B TpUchazHil YOTMPUNPOBOAOEINH MepeXxi;

— OfiHa 3 TpbOX a3 y TpudasHiii TPMNPOBOAZOBIR Mepexi (AKLLO MUALHIK poapobneHo ans Takoi mepexi).

Lle crocyetsca nuwe nepepuBaHHA cas | He CTOCYETBCA Takux BWnagkie, Ak BUXiA4 3 nagy nnaekoro 3anoBiKkHWKa
TpaHcdopmaTtopa

“'Le sunpoBysarts He NOWMPIOETLCA Ha NiMMABHUKN, NiAKTIOYeHi yepes TpaHcdopmaTop. Ymosw BuUNpobyBaHbL BU3HAYEHO
y posgini A.1.

* Ymosu BMNpoGysaHHs BU3HaYeHo B 8.2.1—8.2.4.

® IHAYKUiA 30BHIWHLOro MarkiTHoro nona 0,5 MTh, CTEOPEHA CTPYMOM YacTOTO, OAHAKOBOK 3 HacTOTOK Hanpyrw, Lo i NoaanTs
Ha NiYUNBHUK, | 32 HaNHECNPUATNMBILWKMX YMoB dhaan Ta HaNPAMKY, HE MOXEe CMpW4UHIOBATY A0AaTKOBOT BIAHOCHOT NOXMBKM NiunnbHUKE,
Aka nepesullysana b saHayeHHs, HaBeaeH y Wi Tabnuui.

MarkitHy iHaykuilo Tpeba cTBopioBaTH, PO3MILLYIOUYM NiYMNLHUK B LEHTPI KinbuenoaiGHol KOTYLLIKKM 3 cepeaHim giametpom 1 m,
KBEAPaTHUM NepepisoM BUTKIE, Manoi paaianbHo 1XHbOIO TOBLUMHOK NOpIBHAHO 3 giameTpom i fika mae 400 amnep-euTKis.

" CTocyeTbes A0NOMDKHMX NPUCTPOIB, PO3MILLEHWUX ¥ KOPNYCi NiYWNbHUKA, Ha AKi HaNpyry NoAalTs NepepuB4acTo, Hanpuknag
enekTpomartita 6araToTapudgHoro NiYMNLHOro MexaHiamy.

BawaHo, wob micue nigknioHeHHs Ao AonomikHoro(-Hux) npuctpor(-is) Byno mapkosaHo, Wwob nosHaywTy npasunsHWi cnocit
NAKNIOYEHHR. AKWO Ue 3'€4HAHHA BUKOHAHO Y BUrNALI LUTENCENLHUX BUNOK i PoO3eTOK, TO ix Mae ByTH 3axulIeHO Bif HenpasunbHOrO
NiAKNIOYEHHA.

OaHak 3a BiacyTHOCTi Takoro mapkoeaHHa aGo 3axXUCTy BiA HENPaBUNLHOTO NIAKMIOYEHHS, AOAATKOBI NOXWBKN He MOXyTsb
MEPEBNLLYBaT 3Ha4YeHb, HaBeAeHWX y Uil Tabnuui, skwo BunpobyBaHHs niYnnsLHUKA 34ICHIOTE 3i 3'EAHEHHAM, AKE CTBOPKE
HaWHeCNPUATAMNBILLI YMOBH.

B PexomeHaosaHuMin BUNPoBYBansHUMN TOYKAMM ANS 3MIHW Hanpyrv i 4acTtotw € l, — ANA NiNUNLHUKIB BeanocepegHsoro
NIAKNIOYEHHR Ta I, — ANA NIHUNBHUKIB, NigKMIOYEHNX Yepes TpaHcgopmarop.

¥ Cepeaniit TEMNepaTypHui koedillieHT Tpeba Bu3HauaTU AN BCboOro poBouoro AianasoHy. PoBounit gianasoH Temneparypm
noTpiGHo noginuTyu Ha iHTepeann no 20 K. CepeaHiii TemnepaTypHui koediuieHT TpeGa y Takomy pa3i BUIHAYATM ANS LMX iHTepsanis,
NpoBOAAYM BUMIDIOBAHHSA ¥ Todkax Ha 10 K suwe i 10 K Hukue 3a cepeuHy iHTepsany. i 4ac nepesipAHHA 3HaYeHHs Temnepartypu Hi B
AKOMY pasi He MOXe BUXOAUTH 3@ MeXi BCTaHOBNEHOro poBoyoro AianasoHy TemnepaTypu.

'? Lie BuNpoBysaHHA NOWMPIOETLCA NNLLE HA NMUALHWKY, NIAKTIONEH] yepea TpaHchopMaTop.

lMepeBipsHHA KOXHOT 3 OAATKOBUX NOXMBOK, CNPUYMHEHUX BNANBHUMMY YUHHUKaMW, BUKOHYIOTb
HE3anexHo BiA PewTn BNANBHUX YUHHUKIB, ANS SKUX JOTPUMAHO BiANOBIAHNX HOPMAaNbHUX YMOB
(ams. Tabnuuyro 11).

8.2.1 lNepeeipsiHHa mo4YHoCcmi 3a HasieHOCMIi 2apPMOHIK
YMOBW nepeBipAHHS:

— CTPYM OCHOBHOI YacTtotu: /1 = 0,5 /yay:

— Hanpyra oCHOBHOI YacTtoTu: Uy = U,;

— KOeIiUieHT NMOTY>KHOCTi Ha OCHOBHIl YacToTi: 1;

— BMicT 5-1 rapmoHiku Hanpyru: Us = 10 % Big U,
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— BMicT 5-1 rapmoHiku cTpymy: /s = 40 % Big cUnuU CTPYMY OCHOBHOT FrapMOHiKH;

— KoediUieHT NOTY)XHOCTI ANS rapMOoHiku: 1;

— asa Hanpyr OCHOBHOI YacTOTK i rapMoHikn — 36iralTbCa Ha NO3MTUBHOMY NEPETUHI HYNS.

Y pesynsTari NOTYXHICTb rapMOHIK BHacnifok HasBHOCTI 5-1 rapMoHiku cTaHoBuTb Ps = 0,1 Uy - 04 [ =
= 0,04 P,, 260 cymapHa akTMBHa MOTYXHICTb (OCHOBHa NIIKOC rapMoHikK) fopisHioE 1,04 P;.

8.2.2 BunpobyeaHHsi Ha ennue HenapHuUx 2apMOHIK i cy62apMOHIK

BunpoByBaHHs Ha BNNUB HENAPHWUX rapMoHiK i cybrapmMoHik Tpeba BUKOHYBATW 3a CXeMOoH, 306pa-
KEHOI Ha PUCYHKY A.4 abo 3 iHWWUM oBnagHaHHAM, 34aTHUM reHepyBaTn curHanu notpibHoi dopmu,
a hopMU KPUBMX CTPYMYy MalTb BYTW TakMMu, ik MokasaHo Ha pUcyHky A.5 i A.7, BIANOBIAHO.

[opaTkosa BigHOCHa noxubka, KOMM MiYMNbHUK NiAAaKTb BUNPOOYBaHHIO KPUBOK CTPyMY,
5K BK@3aHO Ha pUCYHKy A.5 abo A.7, MOPIBHAHO 3 TUM, konn Gopma KpUBOI CTPYMy BiAnoBiAae Hop-
ManbHUM yMOBaM, HE MOXE NEepPeBULLYBaTH rPaHUYHMX 3Ha4YeHb, HaBeAeHuX Y Tabnuui 8.

MpumiTka. 3HaYEHHA BEMUYMH, HABEAGHUX HA PUCYHKaX, AIMCHI nuwe Ha yactoTi 50 My OAns iHWWX YacToT Ui 3IHaYeHHs
Tpeba BiANOBIAHO NepepaxoByBaTW.

8.2.3 Bunpo6yeaHHsi Ha €nyiiue nocmiliHo20 cmpyMy i NapHUxX 2apMOHiIK

BunpobyBaHH® Ha BNAMB NOCTINHOrO CTPYMy i NapHUX rapMoHik Tpeba BUKOHYBaTH 3a CXEMOH,
306pakeHoI0 Ha pUCyHKY A.1, abo 3 iHWNUM 0BnaaHaHHAM, 30aTHUM reHepyBaTh curHanyu HeodXigHol
dopmu, a hopma KpuBoi CTPpyMy Mae ByTw Takow, SK MoKas3aHO Ha PUCYHKY A.2.

[lopaTkoBa BigHOCHA NoxuGKa, KONMU NIYUNBHWK NiAAAKTH BUNPOOYBaHHIO KPUBOK CTPYyMY,
SK BKa3aHO Ha PUCYHKY A.2, NOPIBHSHO 3 TUM, KONU dopma KpvBoi CTpyMy BIiANOBIAAE HOPMaNbHUM
YMOBaM, He MOXE MEPEBULLYBaTU rPaHNYHMX 3HAYeHb, HasedeHnx y Tabnuui 8.

MpumiTka. 3Ha4YeHHA BENUYNH, HABEAEHUX HA PUCYHKEX, AincHi nuwe Ha vactoTi 50 My. Ans iHWKWX YacToT Ui IHAYEHHA
Tpeba BiANOBIAHO NepepaxoByBaTh.

8.2.4 IHOyKUiA 308HIWHLO20 HENEPEPBHO20 MazHIMHO20 Noss

IHAYKUiO HENEPEepPBHOro MarHiTHOrO NOSs MOXHa oAepXaTu, BUKOPUCTOBYIOYU eneKkTpomarHit
3rigHo 3 gogatkom B, WO XuBUTLCS Bif NOCTIMHOTO CTPyMY. MarHiTHe none Tpeba npuknagatv 40 BCiX
[AOCTYMHUX NOBEPXOHb NiYMMbHUKE, SKUIA Mae ByT BCTAHOBMEHO B MO0 poboye NonoXeHHsS. 3Ha4YeHHS
npuknaaeHol MarHiTopywiiHol cunu mae ctaHosut 1000 amnep-BUTKiB.

8.3 MNepegipsiHHA Nopory YyTNMBOCTI Ta BiACYTHOCTI camoxopny
[ns yux nepesipsHb YMOBW i 3HAYEHHS BMANBHUX YMHHUKIE MaIOTb OYyTW Takumu, AK BU3HAYEHO
B 8.5, 3a BUHATKOM OEAKUX 3MiH, HaBeeHUX HUXKYe.

8.3.1 Mowyamkoeul 3anyck nivyusibHUKa
MiYNNBHUK Mae novaTn HopManbHO (DYHKLiIOBATU He NidHiWe HiX Yepe3 5 ¢ nicns npuknanexHs
00 BiAMNOBIAHMX MO0 KNEM HOMIHanNbHOT Hanpyru.

8.3.2 lNepeeipsiHHs eidcymHocmi camoxody

FAKUL0 Hanpyry NpUKNaaeHo, a CTPYM Yy KOni CTPyMy He NpOoXoAuTb, TO Ha BunpobysansHoMy BUBOAI
niYnnbHUKa He Moxe hopmyBaTUca Binblie HiX OAWH IMNYNbC.

[ns uboro BMNpoByBaHHA KOMo CTpymMy mae ByTu po3iMKHEHO, a Hanpyry B Kona Hampyru Tpe-
Ba nogasaTu 3i 3aHa4yeHHsM 115 % Big HOMiHANbLHOTO.

MiHiManbHa Tpueanicte BunpobyBaHHs At Mae CTaHOBMTMU!

600-10° ‘ : L
At > ————— (xB) ANA NIYUNbHWKIB Kracy To4HOCTI 1;
kmU, lnax
- _ 480-10° A : .
At > —————— (xB) Ans NIYUNBHWKIB Knacy TOYHOCTI 2,
kmU, | pax
ne k — KinbKicTb iMnynbcis, aki hopMye BUXIQHMA NPUCTPINA NiYuNbHUKA HA OAHY KINOBaT-roAnHY
(imn./kBT - ron);
m — KiNbKiCTb BUMIPIOBaNbHUX €MEMEHTIB;
U, — HOMiHanbHa Hanpyra, y Bonbrax;

Imax — Ma@kcumanbHa cuna cTpymy, B amnepax.
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Ons NiYnNbHUKIB, NIAKMTIOYEHUX Yepel3 TpaHcdopMaTop, 3 NepBuHHUMKU abo HaniBnepBuHHUMU
NIYUBLHUMU MexaHiaMmamy nepenaTHe Yucno K mae BiANOBIAaTU BTOPUHHUM 3HAYEHHAM (Hanpyru

i cunu cTpymy).

8.3.3 lNepegipsiHHA nmopo2y Yymnusocmi

NiYUNbHUK Mae 3anpauoBaTi Ta NPoAOBXKYBATWU PEECTpyBaTH MOKa3n, 3a 3Ha4eHb CTapToBOl CUIU
cTpymy (i ans GaratodasHoro NiYMnNbHUKa — TaKoX 32 CUMETPUYHOI HaBaHTaru), HaeeaeHux y Tab-
nuui 9.

AKLLO NiYUNBbHUK CNPOEKTOBAHO ANS BUMIpPIOBaHHA eHeprii B 060x HanpsiMkax, To ue sunpobysaH-
HA Tpeba npoBOAWUTW ANA NOTOKY €Hepril B KOXHOMY Hanpsmky.

Ta6bnuus 9 — CrapToBa cuna cTpymy

Knac To4HoCTi niYMnbHUKa
NiyunsHuk ansa KoediuieHT noTyxHoCT
1 2
GeanocepeaHbOro NiaKnioYeHHs 0,004 I, 0,005 Iy 1
NigKNIYeHHR Yepes TpaHcopMaTop CTpyMy 0,002 I, 0,003 Iy 1

8.4 MNMepepatHe yncno (crana) NiYnnbHUKa
CniBBiAHOLWEHHSA MK KinMbKiCTiO iMnynbcie BunpobysanbHOro BUBOAY i MoKasamu NiYUNbHOro

MexaHiaMy Mae BignosigaTv MapKoBaHHIO Ha nacnopTHin Tabnuyyi niynnbHuka.

8.5 YMOBM OnsA nepeBipAHHA TOYHOCTI
Mig Yac nepesipAHHA BUMOT LWOAO0 TOMHOCTI Tpeba AOTPUMYBATUCA Takux yMOB BUNPODYBaHHS!
a) niyuneHuK Tpeba nepesipATH Yy NOro KOpnyci 3 yCTAHOBIEHUM KOXYXOM; YCi NpuaHayeHi ans
Yy3eMIIEHHSA YacTuHU mae ByTn y3eMneHo;
b) nepen Byab-skum BUNPOBYBAHHAM €NeKTPUYHi Kona Mae ByTn BBIMKHEHO MpoTArom pocrar-
HbOrO Yacy ANs LOCATHEHHA Tennosoi cTabinkHOCTI;
c) noaaTkosi yMoBM Ansa GaratodasHux NiYnbHUKIB:
— NocnifoBHICT a3 mae ByTu Takow, K MapkoBaHO Ha CxeMi 3'eHaHb;
— Hanpyra i CTpym MmawTb 6yTW NpakTU4HO cumeTpudHumu (aue. Tabnuuyo 10);
d) HopmanbHi ymoBu HaBegeHo B Tabnuui 11;
e) Bumoru woao sunpobysansHux ycraHosok HasedeHo B |[EC 60736.

Ta6bnuus 10 — CumeTpia Hanpyru Ta CTpymy

o Knac To4HOCTI NiYnnbHUKa
BaraTtodasHi NiYMneHUKK

1 2
KoxHa 3 Hanpyr Mix ¢asol i HenTpannio Ta mix Byab-AkuMu 4BOMa (hasammn He NOBMHHA 19 £ 19
BIAPIZHATUCS Bif CEPeHbOro 3HaveHHs BignosigHol Hanpyrv BinbLue Hix Ha S il
KoxeH CTpyM B MPOBIAHMKAX HE NOBUHEH BiAPI3HATUCA BiA CEPEAHbOrO 3HAYEHHA CUNK +29 99
cTpymy BinbLue HiX Ha se e ki 4
3cyB (a3 KOXKHOro 3 LiMx CTPYMiB BiAHOCHO BIAMOBIAHOT hasHOT HanNpyru, He3anexHo 20 2°
Bif X ha30BOro kyTa, He NOBMHEH BIAPI3HATUCA 0AWH BiA 0aHOro BinbLie HiX Ha

Ta6Gnuus 11 — HopmanbHi ymoBU

Honyctumi sigxunm
BrnueHi YnHHUKA HopmansHe 3Ha4YeHHs ANA NHMNEHUKIB. KNacy TOHHOCTI
1 2
HopmansHa Temnepatypa, abo 0 0
HaskonuwHs TeMmn : ) * -
2P AKLLO T He BcTaHosneHo, 23 °C B 2°C x2°C
Hanpyra HowmiHaneHa Hanpyra +1,0% +1,0%
YacroTa HomiHantHa vacToTa +0,3% +05%
MocnigoBHicTL a3 ©1—2—3 — —
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Kineus Tabnuui 11

fonyctumi Bigxunu

BnnnBHI YUHHUKN HopmanbHe 3Ha4eHHs ANA NIMNMBHUKIB KNECY TOYHOCTI
1 2
AcumeTpis Hanpyri Bci chasun npueaHaHo — —
dopma Kpusoi KoedilieHT rapMoHiK He Binblue HixX:
(NOCTifHWIA CTPYM Ta NapHi rapMOHIKi, CUHYyCOiaHI Hanpyri Ta CTpyMu
HenapHi rapMoHiku1 Ta cybrapmoHixu) 2% 3%

[HAYKUIA 30BHILUHBEOTO HENepepBHOTO

: OpIBHIOE HYTMIO — =
MarHiTHoOro nons Aop y

3HadeHHs IHAYKUIT, WO CnpuYvHAE
3miHy noxubku, He Binblue Hix:

IHAYKUis 30BHILUHBOrO MarHiTHoro nonsa

i i i i 0 0
33 HOMIHaNLHOT 4acToTw MarHiTHa IHAYKUIA ACPIBHKOE HYNO +0,2 ) + 0.3 Vs

ane B Oyab-AKOMY BUNaaky
mae ByTi meHLe Hix 0,05 MTn ¥

EneKTpoMarHiTHi pagiodacToTHi nons,

gig 30 KMy a0 2 My HopiBHIOIOTE HYNHO <1B/Mm <1 B/M
DYHKLIOBAHHA A0NOMDKHUX npucTpois [onomixri NPUCTPOT HE dYHKUIIOOTE - —
KoHayKTviBHI 3aBagu, HasejeHi paalodac- [lopiBHIIOTS HYIIO A -

ToTHUMY nonamu, Bia 150 «Mu Ao 80 My

Y Akwo sunpobysaHHs NPOBOAATL 3@ TemnepaTtypw, Aka BIAPIIHAETLCA BiA HOPMarnbHOrO 3HEYEHHS, y MEkKax AO0nyCTUMUX
gigxunie, TO peayneTaTh noTPibHO CkopurysaTh BBEAEHHAM BiANOBiAHOro TEMNEPaTypHOro koedilieHTa NiYUNBHUKE.
2 BunpoGoByBaHHA CKNaAaETbCA 3 TakvX eTanis:

a) ana opHohasHoro Ni4nNbHUka — BU3HAYRIOTE noxuBKY NiUNABHNKA, CNOYATKY NIAKMIYEHOrO A0 Mepexi 3Bu4aiHum cnoco-
Bom, a NoTiM nicns iHBEpTYBaHHA 3'€4HaHb 3 Konamu cTpymy, a TakoX 3 Konamu Hanpyru. MonoBuHa pizHWUI MK Umu
ABOMA NOXWUBKaMW CTAHOBUTb 3HAYEHHA 3MiHW noxuBku. Yepes HesuaHauyeHicTe asv 30BHILHLOMO Nona BunpobysaHHsA
tpefia BukoHysatu 3a 0,1/, BignosiaHo, 3a 0,05 I, ia koediuieHTom noTyxHocti 1, Ta 3a 0.2/, signosiaHo, 3a 0,1l
iz koedilieHTom noTyxHocTi 0,5;

b) ans TpUdasHoro NiYMNbHAKE — BUKOHYIOTE TPK sumiptoBaHHa 3a 0,1 Iy, signosigHo, 3a 0,05 I, i3 koediujieHTOM noTyxHoCTI 1,
AKi 3AIACHIIOTE Y Takuit cnocif, konu nepea KOXHUM HACTYNHUM BUMIDIOBAHHAM NepemMuKaioTb dasmn y konax cTpymy Tak,
wob pisHnus aa M Korom Hanpyrv Ta gianosigHvMm konom cTpymy 3Binbluiyeanace Ha 120° a0 NOBHOTO MOBOPOTY.
Haibinblua pigHUUA MDK KOMHOIO 13 BU3HAYEHUX Y Takuit cnocib noxvboK Ta iXHiM cepeaHiM 3HAaYEHHAM € 3HaYEHHAM IMiHN
noxubu.

8.6 InTepnpeTauis pesyneraTis BUNpoOyBaHbL

[eski pesynstaty BUnpoOyBaHb MOXYTb BUXOAUTK 3a Mexi, HaBeaeHi y Tabnuusax 6 i 7, BHacni-
[0K HEBM3HAYEHOCTI BUMIPIOBAHHA Ta iHLWKX napameTpiB, 30aTHUX BNAMBATW Ha pesynbraTy BUMIptO-
BaHHA. O4HaK, SKWO B pa3i OAHOIO 3MILLEHHS HYNbOBOI NiHiT napanenbHo camin coli Ha 3Ha4YeHHs, He
Binblue HiX ycTaHoBneHe B Tabnuui 12, BCi pesynsTaty BUNpPODYBaHb BUABNATLCH B MEXaX 3HAYEHb,
HaBeneHux y Tabnuuax 6 17, To TUN AiYUNbHUKA MOXKHA BBaXKaTy Takum, WO BiANOBIA3E BUMOram.

Tabnuus 12 — |HTepnpeTauisa pesynbsrarie BunpobysaHb

Knac ToYHOCTI NiYnnbHuKa
1 2

[lonycTvMe 3MiLLEeHHs HYNbOBOI NiHil, % 05 1,0

il
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OOOATOK A
(oBog'AzkoBUI)

CXEMA BUMPOBYBAINbHUX KINT ANS BUSHAYEHHA BMIMBY NOCTIMHOIO
CTPYMY, MAPHUX TAPMOHIK, HEMAPHUX TAPMOHIK | CYBrAPMOHIK

Mpumitka. 3HayeHHA BENUYMH, HaBeAeHUX Ha pucyHkax A.2, A3 i A.5—A.8 e aincHumi nuwe gna yactotn 50 Iy
AnA iHWKX YacToT ix mae ByTu BigNoBiAHO nepepaxosaHo.

A.1 OgHonisnepiogHe BUNpPAMNEHHA (NOCTIMHUA CTPYM Ta napHi rapmMoHiku)

"lmax
EtanoHHuit — 2
o——10 . o
NiYUABHUK
l———«
L + ] o
Bunpobosy- Banadcy-
Upsepena BaHWi BanbHuii
NiYunNbHUK iMmnepaxc
L Q Q
Re D R
‘Imepm

Mpumitka 1. Onsa 3abeanedyeHHn TO4HOCTI BumMipioBarHHa BanaHcysanbHwil iMNegaHc mae AOpPIBHIOBATK iMNejaHCy BUNpoO-

GosysaHoro niyuneHukKa.
Mpumitka 2. BanaHcyeansHuil iMneaanc moxe 6yTu ans Ginbwoi 3pyYHOCTI 3aMiHEHO NIYMNBHUKOM TaKoro camoro Tuny,

Ak sunpoBGoByBaHNA NiYNMABHNK.

MpumiTtka 3. Bunpamui gioan mawoTe GyTu ogHoro Tuny.
MpumiTtka 4. [Ana 3abeaneyerna GanaHcy B oBuABI NaHKK KONa MOXHA BKNKOYATM AOAATKOBI pesncTopu Rg. 3HAYEHHA

ix onopy mae 6yTu npubnusHo 8 10 pazis Binbwe Big onopy BUNPoBOBYBAHOrD NiYNNLHUKE,

PucyHok A.1 — Cxema BunpoByBarnbHu1X Kin 3a ogHoNienepiogHOro BUNpAMNEHHS

BunpoByBaHHA NOCTIMHUM CTPYMOM i NapHWUMKU rapMoHiKamu

1,5
2 1.0t
>
{=}
5
S
m
=
g o05fF
(1]
=
o
(=]
R=2
0
___0'5 |I!IIlIitIJlIlIlIllIIlJItJIIJ_J_thI!!I!IIlIIIII||I||I||Ir|I!I|Ir|IrII|IllllllIII!II'IJII!IIHIPI|
0 333 6,67 1000 13,33 16,67 20,00

Mepiog, mc
PucyHok A.2 — ©opma KpuBOi CTpyMy 3a oAHONIBNEPIOAHOro BUNPAMIEHHS
11
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AHanis rapmoHik o 20-i

60 %

50 %[ =]

40 %

30 %

e

20 %

SRR

Fopy b

CTtanuii cCKNagHUKk CTPYMY Ta BMICT rapMoHik nopieHaHo 3 yactoTow 50 Iy

5] 5 :‘:. I'__l m T = e -
50Ty 2-a 4-a 6-a B8-a 10-a 12-a 14-a 16-a 18-a 20-a

0%

Cranui [apMoHikn
CKNafHWK CTpyMy

PucyHok A.3 — Po3noain BMICTy rapMoHik 3a 04HONIBNEPIOAHOrO BUNPAMNEHHSA
(HenoBHWi ananis ®yp'e)

A.2 ®azokepoBaHe YBiIMKHEHHS (HenapHi rapMoHiku)

leHepaTop
Hanpyru Uret

ETanoHHui BunpoBosysanuit
NIYUNBHUK NiYNNBHUK
— —
l MeHepartop E o il
CTDYM}' ref test
L ‘ . KeposaHol >
dopmn

Ry

N

MpumiTka. ETanoHHWi NivunsHUK mae ByTh 3paTHUM npasunbHO BUMIpIOBATW aKTUBHY eHeprilo (OCHOBHOI YacToTH +
rapMmoHix) 3a HasBHOCTI rapMoHiK

Pucynok A.4 — Cxema sunpoOysanbHux Kin (qoeiakosa)

12




Kpusa cTtpymy

BmicT rapmoHik nopiBHAHO 3 OCHOBHOW YacToTol 50 Iy
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YBiMKHEHHA Ha 5-1 Ta Ha 15-n minicekyHAi (Bif novaTky nepioay)

1,5

1+ ———— dopma sunpobysansHoro cTpymy (/y 4m /)

/

dopma 3a HopmanbHux ymos (0,5/, un /) ———=

TpueanicTe HapocTaHHA nepeaHboro ponHTy 0,2 Mmc £ 0,1 mc
Toukw BBIMKHEHHA: 5 mc i 15 Mc £ 1 mC

-1'5 Lisovotiianssvesnionnnsasvaasritbosinvenisveironbevesrsnrvveneabvgvonvennnneoi besirnuiisungigl
i

0,00 3,33 6,67 10,00 13,33 16,67 20,00

Mepiog, mc

PucyHok A.5 — Qopma Kkpueoi 3a ha3oKkepoBaHOro yBIMKHEHHA

70 %

60 % I~ |5

50 % —

40 % —

30 %[~

20 % —

10 %

B M

50 Ny 3-a 11-a 13-a 15-a 17-a 19-a 21-a
FapMoHiku

PucyHok A.6 — Posnoain BMICTy rapMoHik y pasi pa3okepoBaHOro yBiMKHEHHA
(HenoBHWN aHania ®yp'e)
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A.3 Moaynsiuis cnneckamu (cy6rapmoHiku)
Cxemy BunpoByBanbHNUX Kin HaBeaeHO Ha pUCyHKy A.4.
BunpobysansHa copma: no 2 nepiogu cniecky i naysu

1.5
dopma kpuBOi 3a cnnecky (/p umn Iy)
1.0
®opma 3a HopmansHux ymos (0,5/, un 0,5/,)

; 0.5 /
==
(=8
=
(8]
:a /\
S o0
[+ 8
£
© \—/ \/
=
(=N
[=]
€ _05F v

-1+

L 1,5 |IlIII'IIJ|||IIilll!]||J|||IIIIIllll!lhl'llrllllll'llllllI|II|IJ|IU|||IIIHIHIIII!!IIIHrrIIrllllllil'llilllIl!HIll'IJlJIIIIII|II!IIlIIH"HF'III’IIIIIlIJJJl‘-J.
0.0 8,0 16,0 24,0 32,0 40,0 48,0 56,0 64,0 72,0 80,0
Mepioa, mc
PucyHok A.7 — dopma Kpueoi 3a cnneckis

60 %

50 % __/ CrknagHuk 50 Iy
x
S 40 %[
=
& -
: g
[&] \
= 30 % - =
I
=}
=
=N
&
G
= 20%[
3

10 % [~

- ! H H [] ] | - e

12,5 7.5 62,5 87,5 12,5 137,5 1625 187,5 2125 237.5

YacrtoTa, Ny

PucyHok A.8 — Poanogin rapmoHik 3a cnneckis (HENoBHWIA aHanis ®yp'e)

14
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JOOATOK B
(oboBs'sA3koBMN)

ENEKTPOMATIHIT ANA NEPEBIPAHHA BMJINBY
3OBHIWHIX MATHITHUX NOniB

MacwTat 1:1 (yci poamipn B MinimeTpax)

55 i L, ~22
A r N J
o
T T+ + - =
A I I
| | | I
| | | |
| ‘ 1 | | |
| | I |
| I | |
4 | I | I
| I | I
I ' | | I
] I I ! I
1 | 1 |
¥
P g2
A ( 3 l
[o sunpoBosyBaHOro NiYnnbHNKa
T T
| ' |
| |
0 . -l -l |
o
27, I I
| |
| ' I
Y 4 y

Mpuknagn oBMoTkW: 500 BuTkie @ 0,6 mm / 0,28 mm?
a6o 1000 euTkis @ 0,4 mm / 0,126 mm?

MnacTuHYacTe ocepas i3 nutomumu eTpatamn: 1,0 Br/kr

PucyHok B.1 — EnexkTpomarHiT ANA NepeBipAHHA BNNWUBY
30BHILLHIX MarHiTHUX nonie

15
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