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MacnopT KauecTBa 3/1€KTPOIHEPrumn aNeKTpoarperaTta gusenbHoro, mogenso 34/4-200-4
npoussoacrtsa HoBocubupckuin 3asog NeHepaTopHbIX YcTaHOBOK (H3IY)

B naHHOM nacnopTe npeAcTaBaeHbl peanbHble TEXHUYECKME AaHHble, YKa3aHHOro
BbllUe 3/1eKTpoarperaTta, B CpaBHEHWUM C TpeboBaHUAMM MeXKAYHAPOAHOro CTaHAapTa
MCO 8528-1:1993 «3nekmpozeHepamopHbie YyCMAaHOBKU MnepemMeHHO20 MmOKd C
nopwHesbIMU Osuzamenamu 6HympeHHe20 czopaHus. lpumeHeHue, MmexHu4ecKue
XapaKkmepucmuku u napamempbl», a Takxe TpebosaHuamu OCT P 53174-2008
«HayuoHanwbHblli cmaHdapm pocculickolii ¢gedepayuu. YcmaHoseKu
aneKmpozeHepamopHbie ¢ Ou3esibHbIMU U 2a308bIMU Osu2amenamu 6HYymMpeHHe20
czopaHusa. Obujue mexHu4ecKkue ycnoeus»

TexHMYeckMe JaHHble NOAyYeHbl ¢ Nomouwbio npmbopa «AHANM3aTOP KayecTBa
anekTpoaHeprum  C.A 8230» cepunHbin Nel82970HMH, BepcMa  NpPOrpaMmMHOro
obecneyeHns 102183. M3mepeHMa NpoBOAMANCL B COOTBETCTBUM C TpeboBaHMAMMU
FTOCT P 53178-2008 «YcmaHOBKU 3neKmpozeHepamopHble ¢ 6eH3uHosbiMU,
ou3esnbHLIMU U 2a308biMU O8U2aMENSAMU BHYMpeHHe20 czopaHusa. Memoobi
ucnoimaHuii».

Ta6nuua 1. Pe3ynbTtatbl UCNbITAHUIA

HanMeHOBAHME NOKA3aTeNs Hopma gnAa aneKTporeHepaTopHbIX Pe3yanath|
YCTAHOBOK TUMNOB WCMNbITaHUN
CornacHo tpeboBaHuam FOCT P 53174- Tun cornacho MCO 8528-1:1993 Mogenb
2008 a/leKTpoarperaTa

G1 G2 G3 3A4-200-4

1. YcTaHOBMBLUEECA OTK/IOHEHUE
HanpAXeHUs NPU HEM3MEHHOM 5 +2,5 +1 0,013
CMMMETPUYHOWN HarpysKke, %, He 6onee

2. lNepexoaHoe OTKIOHEHME
HanpAaxeHus, % He bonee
- npu cbpoce 100% CMMMETPUYHOM

135 125 120 +2,85
Harpysku
- 0, Y
npu Habpoce 100% cMMMETPUYHOM 5 20 15 118,58
Harpysku

3. Bpems BOCCTaHOBEHMSA HaMpPAXKeHUn
npwu cbpoce-Habpoce 100% 10 6 4 2,8
CUMMETPUYHOM HarpysKu, C
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4. [NepexoaHoe OTKNOHEHME YacToTbl, %

He 6onee
- 0 Y

npwu cépoce 100% cMmmeTpryHOM 18 12 10 +1,34
HarpysKku
- 0, Y

npu Habpoce 100% cummeTpUYHOM 15 -10 7 -6,4
HarpysKku

5. Bpems BOCCTaHOB/IEHMSA YaCTOTbI NpuU
cbpoce-Habpoce 100% cMMMeETPUYHOM 10 5 3 4,6
Harpysku, ¢

6. YcTaHOBMBLLEECA OTK/IOHEHWE YacTOTbl
Nnpu HEM3MEHHOM CUMMETPUYHOM 2,5 1,5 0,5 0,06
Harpyske, %, He bonee

7. YcTaHoBMBLUEEeCA OTKAOHEHME YacToThl

3,5 2 2 2,0
npw U3MeHeHMU Harpysku, %, He bonee
8. KoadduumeHT amnantygHol C 0,3 03 e
MmoaynAunmn
9. CtaTnam no yactote, % He bonee 8 5 3 0,39

10. KoadPpUumMeHT ncKaxkeHun
CMHYCONZANBbHOCTM KPUBOM HaMNPAXKEHUS, 16 10 5 1,4
%, He bonee

YcTaHaBnBaeTcA
11. KoadpdpuumneHT HebanaHca AMHENHbIX Nno COrMaLLeHNto
HanpPsXXeHWN NpU HECUMMETPUYHOM MeXay 10 5 He nsmepsanca
Harpyske ¢as3 N3roToBuUTENEM U
notpeburtenem

I'IpMN\eanme - HOprI Nno BCEM NOKaA3aTesIAM AN1A 3/1EKTPOreHePaToOpPHbIX YCTAHOBOK K/1aCCa G4
YCTAaHaB/IMBAKOTCA MO COrslalleHno mexxay n3rotoemtenem v I'IOTpE6MTe.ﬂeM.

Mcxoas mn3 TpeboBaHMM K KAvecTBY 3/1EKTPO3HEPrnM pPasnyHbIX notpebutenen,
[OCTom ycTtaHoBAEHO 4 Knacca NpUMEHEHUA SNEeKTpoarperaTos.

1. Kaacc npumeHeHusa G1
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[laHHbIN Knacc paccuMTaH Ha noTpebuteneit, ANa KOTOPbIX BaXKHbIMU ABAAKOTCSA TONbKO
OCHOBHbIE XapaKTEPUCTUKM HanpaxeHus u dacTtoTbl. [Mpumep - Cuctembl obuiero
NpUMeHeHu1A (oCBeLLeHME, HarpeBaTeM U NPoYne NPOCTbIe INEKTPUYECKUE HATPY3KU)

2. Knacc npumeHeHua G2

[aHHbIA Knacc paccyMTaH Ha notpebutenei, y KoOTopbix TpeboBaHus K
XapPaKTEPUCTUKAM Hanps)KeHUA 3/1eKTpoarperaToB COOTBETCTBYIOT XapaKTepUCTUKaM
HanpsyKeHUa CUCTEM  INEKTPOCHAOXKEHUs  KOMMepYeckux npeanpusatuin.  Mpwu
NEepPeKNOYEHUN Harpy3oK [OOMNYyCKAlTCA BPEMEHHbIE YCTAHOB/NEHHblE OTK/IOHEHMUA
HanpsaskeHna M 4yacTtoTbl. Mpumep - CUCTEMbI OCBELLEHUA: HACOCbl, BEHTUNATOPbI U
NOAbEMHUKMN.

3. Knacc npumeHeHus G3

[aHHbIA KNacc paccynmTaH Ha noTpebutenen, KoTopble MNPeabABAAOT XKECTKue
TpeboBaHMA K XapaKTEPUCTUKAM HaNpPAXKEHUS, YacToTbl U1 GOPMeE KPUBOM HaMpPAXKEHUA.
Mpumep - Cpeactsa ANCTAHLMOHHOM CBA3M U TMPUCTOPHbIE CUCTEMbI YNIPaBAEHMA.

Cnepyet yunTbiBaTb BO3MOXKHOCTb BAMAHUA Ha GOPMY KPMBOM HanpsxKeHUs npu paboTe
Ha BbINPAMUTENbHYIO HArpy3Ky M HarpysKy, ynpaBasemyto TUPUCTOPaMMU.

4. Knacc npumeHeHusa G4

[aHHbIA Knacc paccynTaH Ha noTpebutenei, KoTopble NPeAbABAAIOT MKECTKue
TpeboBaHUA K XapaKTepPUCTUKAM HaNpPAXKEHUA, 4YacToTbl U GOpMe KPUBOWN HaNpPsXKEHMUA.
Mpumep - Cuctembl 06pabOTKM AaHHbBIX NN BbIYUCAUTE/IbHbIE CUCTEMDI.

Ademanusayus.

ﬂyHKm 1. YctaHoBMBLUEECA OTK/IOHEHME HanpAaxeHuna npu HEeN3MeHHOMN CMMME‘TpM‘-IHOﬁ
Harpyske 6U,, % BblumcnaoT no popmyne:
U —Umi
6Uy — max min * 100 ,
| HANPAXKeHUA cooTBeTCTBEHHO, B, U, — HOMWHanbHOe 3HayeHue HanpaxeHuda, B.

rae Unmax Unin — Hanbonbllee M HanmmeHbluee 3HaYeHuA

MN3mepeHna NnpoBOANANCL NPU HEU3MEHHON CUMMETPUYHON Harpy3Ke, pasHon 100% ot
HOMWHANBHON.
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YcTaHoBuMBLWEecA OTKNOHeHue Hanpsxenns, dU, Npn HEN3MEHHON CUMMETPUYHOM
Harpyske
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Bpems, cek

B gaHHOmM cnyyae mbl umeem, U, = 400,1B, U,,;, = 400,0B, U,=400,0 B,
oTcloZa noayyaem 8Uy = 0,013%.

MyHkm 2. TlepexogHoe OTKAOHEHWE HanpsxeHus npu Habpoce u cbpoce 100%
CUMMETPUYHOW HarpysKu onpegenstot no ¢opmyne:

- _ Udyn,min_Ur + _ Udyn,max_Ur
SUdyn - U *100 , SUdyn - U * 1 OOr roe Udyn,min (Udyn,max)

r r
- MaKCMMaJibHOE “n MWHUMaIbHOE 3Ha4eHuA COOTBETCTBEHHO,
3aperncTpmnpoBaHHblie MnNpun nepexoaHoOm npouecce, B, Ur — HOMWHa/IbHOE

3HaYeHune HanpaxeHusn, B.
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MepexosHoe oTknoHeHuWe HanpsxeHua dUgy,, npu c6poce n Habpoce 100%
CUMMETPUYHOM Harpy3Ku
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Bpems, cek

B paHHom cnydae mbl umeeM, Ugypnmin = 325,7B, Ugynmax = 411,4B,
U,=400,0 B, otciona nonyuaem 6U,, = —18,58%, SU;’yn = 2,85%.

Myukm 3. Bpems BOCCTaHOBNAEHMA HaNpsa)eHus npu cbpoce, Habpoce 100%
CUMMETPUYHOM Harpy3kn. 30HY AONYCTUMbIX 3HAYEHWM HaANPSAKEHUA MNPUHUMAEM
paBHon *1% ot U, T.e. or 396,0B pmo 404,0B, Torga cornacHO npuBEAEHHOWM
ocuMnNnorpamme MMmeem BpemMA BOCCTAHOBAEHMA HanNpsAXKeHuAa pasBHbim 2,8 cek

(6epeTca makcumanbHoe Bpems npu cbpoce/Habpoce).
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Bpems BoCCTaHOBAEHUA HanpaXeHUa npu cépoce M Habpoce 100% CUMMETPUYHOM

Harpysku
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Bpems, cek

MyHkm 4. [epexogHoe OTK/JOHEHME 4acToTbl  nNpu Habpoce u cbpoce 100%
CUMMETPUYHOW HarpysKu onpeaenstot no ¢opmyne:

- f ,min_far f ,max_far
8fq =%*100 , Ofd :%*10& rae  famin famax

T T

MaKCMMasibHOE U MUHMMAJIbHOE 3HAYEHMA YAaCTOTbl COOTBETCTBEHHO, BbIXOAALLME
3a npegenbl AOMNYCTUMbIX 3HayeHuU, U, fip — @¢aKTMyeckoe 3HayeHue
YCTaHOBMBLUENCA YacToTbl, L, paBHOe npu Habpoce Harpyskn HOMWHAbLHOWM
yactoTe, npu cbpoce — HOMUHANBbHOM YacToTe C Y4ETOM CTaTM3MA MO YacToTe U
AO0NYCTUMOrO 3HAY€HUA YCTaHOBMBLLETOCA OTKAOHEHWUSA YacTOTbl NPU HEM3MEHHOM
Harpyske, f, — HOMMHasbHOE 3HaYeHMe YacToTbl, L.

B paHHOmM cnyyae wumeem: fyin = 46,80 'L, fg e = 50,67 T,  for, =
50,00 T'u, f, = 50Ty, otciopa umeem: 8f; = —6,4%, 8f; = 1,34%.
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MepexoaHoe oTkNoHeHWe YacToTbl 8fy npun cbpoce n Habpoce 100%
CUMMETPUYHOM HArpy3Kn
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Bpems, cek

MyHKm 5. Bpems BOCCTaHOBAEHMA YacToTbl Npu cbpoce/Habpoce 100% CUMMETPUYHOM

HarpysKu.
Bpemsa BocCTaHOBNEHMA YACTOTbI Npu cbpoce u Habpoce 100 % CUMMETPUYHOW HarpysKu
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B paHHOM cnyyae umeem: 30HaA AOMNYCTUMbIX 3HAYeHUM YCTaHOBMBLUEroca

3HayeHus yvactoTbl (20,5% ot f,4) paBHa 49,75+50,25 Iy, 3 rpaduka Haxoaum
toocer = 4, 6 Cek.

MyHKmM 6. YcTaHOBMBLUEECA OTK/JOHEHWE 4acToTbl NPU HEU3IMEHHON CUMMETPUYHOM
Harpyske &1, % BbluMcaaOT No popmyne:

_fmax_fmin
6f3’_2—fr* 100 , rae fiax fmin — Hanbonbliee M HaumeHbllee 3HaYeHMA

4YaCTOTbl COOTBETCTBEHHO, 'L, ﬁ, — HOMWHaNbHOE 3HaYeHuMe 4acToThbl, L.

YcTaHOBMBLIEECA OTKOHEHWe YacToTbl 8f,, Npu HEM3MEHHO CMMMETPUYHOI
Harpyske
50,1 300

- 295

= YacToTa, Iy,

Yacrora, Iy,
Tok, A

e TOK, A - 280

49,95

- 275

49,9 270
1 11 21 31 41 51 61

Bpems, cek

B faHHOM cnyyae Mbl UMeeM, far = 50,06 T, f,i, = 50,00 Ty, f£-=50,0 ',
oTcloZa noayyaem Sfy = 0,06%.

ﬂyHKm 7. YcTaHoBMBLIEEeCA OTKNOHEHME YacTOoThl npn USMEHEHUN HATPY3KHU.

YcTaHoBMBLLEEeCA OTK/IOHEHUME YaCcTOTbl npn UasMmeHeHNN HarpysKkun 5fy, % BbIMMCAAIOT NO

dopmyne:

fst,max_fst,mm % 100
2fr
adeHunA 4acToTbl cooTBeTCcTBEHHO, 'y, npyn 10% n 100% Harpyske, f, — HOMWHaNbHOE

Sk
I
I+

, TAe  fstmax fstmin — Hanmbonbllee n HaumeHbliee
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B aaHHOM cnyyvae umeem: fo min = 48,60 T, formax = 50,60 I', f,. = 50 I'y, otcioaa

umeem: §f, = 3,87%.

MyHKm 8. KoadpdnUMeHT amnanTyaHoOM moaynaymu.

He uamepsancsa.

fir—fi
MyHkm 9. Ctatuam no 4actoTe BbluMCAAOT no dopmyne §fy = "; ~ %100, rpe
T
fir = 4acTOTa B yCTAaHOBUBILEMCS peXHUMe X0JIOCTOTO X0/a
Onpep,eneHMe CTaTn3Ma Mo 4YactoTe
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NV v

- 250
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L 150
= HanpaxxeHue, B

49,4 Tor; A

- 100
49,2

s lﬁ

1 11 21 31 41
Bpems, cek

- 50

B gaHHom cnyvae umeem: f;, = 50,04Tn, f. =50,24Tw, orcropa nonyyaem
6fs: =0,39%

MyHkm 10. KoadpPULMEHT NCKaXKEHNA HECUHYCONAANBHOCTU KPUBOM HAMNPAXKEHWUS.
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Ko3appuumeHT nckarkeHna CMHYCOUAANbHOCTU KPUBOWU IMHEUHOTO

HanpAa>XeHuAa
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Bpems, cek

KoadpdnumeHT UCKarKeHnAa CMHYCOMAANbHOCTU KPUBOM HaNpAXEeHUA uamepaeTtca
B pexkume X.X. 3 npuseaeHHoro rpadpuka nmeem Uyng=1,4% (nepsble 50 cekyHA).

MyHkm 11. KoaddpuumeHT HebanaHca AMHENHDBIX HANPAXKEHUM NPU HECUMMETPUYHOMN
Harpy3Kke ¢as.

He namepsanca.




