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Macnopt KauyecTBa 3/1eKTPOIHEPruM 3NeKTpoarperata Au3esibHOro, moaenb
A[200C-T400-1PM1 Ha 6a3e gsuratens SDEC SC9D340D2

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 cz2opaHus. lpumeHeHue, MmexHu4ecKue
XapaKkmepucmuku u napamempbl», a Takxe TpebosaHuamu FOCT 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
obecneyeHuns 102183, Homep B rocyAapCcTBEHHOM peecTpe CpeacTs namepeHuin 28710-
09. MamepeHua nNpoBoAMANCL B cOOTBETCTBMKU ¢ TpeboBaHuamu [OCT P 53178-2008
«YcmaHoeKu 3nekmpozeHepamopHoie ¢ b6eH3uHOo8bIMU, OU3esnbHbIMU U 2a308bIMU
dsuzamenamu eHympeHHe20 c2opaHua. Memoodsl ucneimaHuii».

Ta6auua 1. Pe3ynbTaTbl UCNbITAaHUN

Hopma ana anekTporeHepaTopHbIX Pe3ynbtathl
HanmeHoBaHMe noKasaTens pMa AN P patop Y -
YCTaHOBOK TUMOB UCNbITAaHUI

CornacHo TpeboBaHuam FOCT P 53174- Mogenb

Twun cornacHo MCO 8528-1:1993
2008 a/leKTpoarperaTa

G1 G2 G3 A1200C-T400-1PM1

1. YcTaHoBMBLIEECSA OTKNOHEHNE
HanpAXeHUs NPU HEM3MEHHOM 5 +2,5 +1 0,04
CMMMETPUYHOM Harpyske, %, He bosee

2. lNepexoaHoe OTKIOHEHME
HanpAXeHus, % He bonee
- npu cbpoce 100% cMMMETPUYHOIA

135 125 120 +3,45
HarpysKku
- 0, A
npv Habpoce 100% cMMMETPUYHO 5 20 15 18,0
HarpysKku

3. Bpems BOCCTaHOBEHMSA HaMPAKEHNA
npu cbpoce-Habpoce 100% 10 6 4 4,6
| cMMMeTpMYHOM HarpysKu, ¢
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4. NepexoaHoe OTKNOHEHME YacToTbl, %

He 6onee
- 9 "

npwu cépoce 100% cMmmeTpryHOM 18 12 10 +0,42
HarpysKku
- 9 "

npu Habpoce 100% cummeTpUYHOM 15 10 7 -9,66
Harpysku

5. Bpemsa BoCCTaHOB/EHMA YacTOTbI NpU
cbpoce-Habpoce 100% CMMMETPUUHOM 10 5 3 4,5
Harpysku, ¢

6. YcTaHOBMBLLIEECA OTK/IOHEHWE YacToTbI
Nnpu HEM3MEHHOM CUMMETPUYHOM 2,5 1,5 0,5 0,14
Harpyske, %, He bonee

7. YcTaHoBMBLUEEeCA OTKAOHEHME YacToThl

3,5 2 2 0,14
npw U3MeHeHMU Harpysku, %, He bonee
8. KoadduumeHT amnantygHol c 0,3 03 G
Mmoaynaumm
9. Ctatu3m no vyactoTe, % He bonee 8 5 3 0,02

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

C

o CTaHaB/NMBaeTcA
11. KoadpdpuumneHT HebanaHca AMHENHbIX (y
Mo CornaleHunio

HaNpPAXeHUN NPU HECUMMETPUYHOWN 10 5 3,39

MeX
Harpy3ke ¢a3 AY
WU3roToBuTENEM U

notpebutenem)

MpumeyvaHue - Hopmbl NO BCem NOKasaTenam A INeKTPOoreHepaTopHbIX YCTaHOBOK Knacca G4
YCTaHaB/IMBAOTCA MO COFMIALIEHMIO MEXAY U3TOTOBUTENEM U NOTpebutenem.

Mo pe3ynbTaTaM MUCNbITaHUI Aun3se/ibHaAa reHepaTtopHaa YCTaHOBKaA

A200C-T400-1PM1 cooTBeTcTBYeT Knaccy «G2».
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MNcxopa ns TpeboBaHMIM K KauecTBY SN1EeKTPOIHEPrnmn pasnunyHbix notpebuteneit, FOCTom
yCTaHOBANEHO 4 Knacca NpMMEeHeHUs sNeKTpoarperaTos.

1. Knacc npumeHeHusa G1

[aHHbIN Knacc paccymMTaH Ha noTpebuteneit, 4Na KOTOPbIX BaXKHbIMU ABAAKOTCA TONbKO
OCHOBHbIE XapaKTEPUCTUKM HanpaxeHus u 4acTtoTbl. [Mpumep - Cuctembl obuiero
npUMeHeHunA (oCBeLLeHMe, HarpeBaTeNn U NPoOYNE NPOCTbIE INEKTPUYECKUE HATPY3KK)

2. Knacc npumeHeHusa G2

[aHHbIA  Knacc paccyMTaH Ha noTtpebutenen, y KoOTopbix TpeboBaHMA K
XapaKTEPUCTMKAM HaMNPS)KeHUA 31eKTpoarperatoB COOTBETCTBYHOT XapaKTePUCTUMKAM
HaMNpPAXEeHMA  CUCTEM  3/IEKTPOCHAOXKEHMA  KOMMepYecKux npegnpuatuin. lMpwu
NEPEKNOYEHNUM HArpy30K [AOMNYCKATCA BPEMEHHbIe YCTAaHOBAEHHbIE OTKAOHEHUA
HanpAXXeHMAa M 4yactoTbl. Mpumep - CUCTEMbI OCBELLEHWMA: HACOCbl, BEHTUAATOPbI U
NOABbEMHUKMN.

3. Knacc npumeHeHusa G3

[aHHbIA KNacc paccynmTaH Ha noTpebutenen, KoTopble MNPeabABAAOT XKECTKue
TpeboBaHUA K XapaKTEPUCTUKAM HaNpPAXKEHUA, 4acToTbl U GOPME KPUBOW HaNpPAKEHUA.
Mpumep - CpeacTBa AUCTAHLMOHHOM CBA3U U TUPUCTOPHbIE CUCTEMbI YIPaBAEHUS.

CnepyeT yunTbiBaTb BO3MOKHOCTb BAMAHUA Ha GOPMY KPMBOM HanpaxeHusa npu pabote
Ha BbINPAMUTENBbHYIO HAarpy3Ky M HarpysKy, ynpaBasaemyto TUPUCTOPaMMU.

4. Knacc npumeHeHusa G4

[aHHbIA KNacc paccynmTaH Ha notpebutenen, KoTopble MNPeabABAAOT XKECTKue
TpeboBaHMA K XapaKTEPUCTUKAM HaNpPAXKEHUS, YacToTbl U1 GOPMe KPUBOM HaNpPAXKEHUA.
Mpumep - Cuctembl 06pabOTKM AaHHDBIX NN BbIYUCAUTENIbHbIE CUCTEMDI.
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Ademanu3zayus.

MyHKm 1. YcTaHOBUBLUEECA OTKNOHEHME HAMPAXKEHUA NPU HEM3MEHHON CUMMETPUYHOM
Harpyske 6U,, % BbluncnatoT no popmyne:

Umax—Unmi
sU,, :—ma’zcu == %100 , rae Upax Unin — Hanbonbluee M HaMMeHbluee 3HayeHun
r

HanpAXXeHua cooTBeTCcTBEHHO, B, U, — HOMWHanbHOe 3HayeHue HanpaxeHuda, B.
N3mepeHna NpoBoaAUINCE NPU HEM3MEHHOM CUMMETPUYHOM Harpy3Kke, pasHoi 100% ot
HOMMHANbHOM.

YcTaHoBMBLUIEECA OTKNOHEeHMe HanpsxeHus, BU, Npu HEN3MEHHON CUMMETPUYHON
Harpyske
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Bpems, cek

B paHHOM cnyvae mbl umeem, U, ., = 400,68, U,,;, = 400,3B, U,=400,0 B,
oTcloZa noayyaem 8Uy = 0, 04%.
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MyHkm 2. NepexoaHoe OTKNOHEHME HanpsaKeHusa npu Habpoce n cbpoce 10%<>100%
CMMMETPUYHOWM Harpy3KkM onpeaenatot no popmyne:

— _ Udyn,min_Ur + _ Udyn,max_Ur
SUdyn - U * 100, 6Udyn - U * 100, rae Udyn,min (Udyn,max)

r r
- MaKCUMMabHoe " MUHMMaNbHOE 3Ha4YeHun COOTBETCTBEHHO,
3aperucTpupoBaHHble MNpu nepexogHom npouecce, B, U, — HOMWHanbHoe

3Ha4vYeHne HanpaxxeHuA, B.

MepexosHoe oTknoHeHue HanpsxeHusa &U gy, npu c6poce n Habpoce 100%
CUMMETPUYHOMN HarpysKu
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Bpems, cek

B paHHom cnydae mbl umeeMm, Ugynmin = 328,0B, Ugynmax = 413,88,
U,=400,0 B, oTctoga nonyyaem (S'U:iyn = —18, 0%, SUji'yn = +3,45%.
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Myukm 3. Bpems BOCCTaHOBNEHMA HaNpsAeHus npu cbpoce, Habpoce 100%
CUMMETPUYHOM Harpy3kn. 30HYy AONYCTUMbIX 3HAYEHWM HaANPSKEHUA MNPUHUMAEM
paBHo *1% ot U, T.e. or 396,0B pmo 404,0B, Torga cornacHO npuBEeAEHHOWM
oCUMNNOrPaMMe WMMEEM BPEMSI BOCCTAHOBNEHWUA HANPAXeHMA paBHbiM 4,6 cek
(6epeTca makcumanbHoe Bpems npu cbpoce/Habpoce).

Bpemsa BoccTaHOBNEHUA HanpaXKeHWUA npu cbpoce n Habpoce 100% cMMMeTPUYHOM
Harpysku
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MNMyHkm 4. T[lepexogHoe OTKJAOHEHWEe YacToTbl npu Habpoce un cbpoce 100%
CMMMETPUYHOWM Harpy3KkM onpeaenatoT no popmyne:

afd_ — fd,mh}_farb * 100 ) 6fd+ — fd,ma;_farb * 100’ roe fd,min' fd,max

r T

MaKCMMaNbHOE U MUHMMA/IbHOE 3HAaYEeHMA YacTOTbl COOTBETCTBEHHO, BbIXOAALLMNE
3a npegenbl AOMNYCTUMbIX 3HayeHuU, U, f,p — ¢aKTUyeckoe 3HayeHue
yCTaHOBMBLUEMCS 4acToTbl, U, paBHOe NpuM Habpoce HarpyskM HOMMHaNbHOWM
yactoTe, Npu cbpoce — HOMMHANBHOM YacToTe C YYETOM CTaTM3Ma MO YacToTe M
AOMNYCTUMOTO 3HAYEHMA YCTAaHOBMBLLETOCA OTKIOHEHMSA YaCcTOTbl NPU HEU3MEHHOW
Harpyske, f, — HOMMHasbHOE 3HAaYeHMe YacToTbl, L.

B paHHOM cnyyae wumeem: fyin = 45,17 TL, fgmax = 50,21Tn,  fup =
50,00 'y, f, = 50Ty, otciopa umeem: 8f; = —9,66%, 8f; = +0,42%.

MepexoaHoe oTKNoHeHue yactoTbl 8f 4 npu cbpoce u Habpoce 100% cMMMeTPUUHOM
Harpyskmu
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MyHkm 5. BpemA BOCCTAHOBAEHMA 4YacToTbl Npu Habpoce 100% cMMMETPUYHOM
HarpysKu.

Bpems BOCCTaHOBNEHUA 4acTOTbl Npu Habpoce 100 % CMMMETPUYHOIN Harpy3Ku
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Bpems, cek

B pmaHHOM cnyyae wnmeem: 30Ha AONYCTUMbIX 3HAYEHWM YCTaHOBMBLLEroCA
3HayeHuMAa YacToTbl £0,5% oT yacToTbl pakTnyeckon mouHoctu f,,=50,0 paBHa 49,75 +

50,25 Ty, n3 rpadmka Haxoaum Ly i, = 4, S cex.
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MyHKm 6. YcTaHOBMBLUEECA OTKAOHEHWE 4acToTbl MPU HEU3MEHHOW CUMMMETPUUYHOM
Harpyske 4§ f;, % BblumcasAoT no Gopmyne:

_fmax_fmin
Sfy—T* 100 , rae fiax fmin — Hanbonbliee M HanmeHbllee 3HavyeHMA

4YaCTOTbl COOTBETCTBEHHO, L, f;« — HOMWHaNbHOE 3HaYeHuMe 4acToThbl, L.

YcTaHoOBMBLUEECA OTK/IOHEHUE YaCcTOTbl GfY, NpPU HEM3MEHHOMN CUMMETPUUHOM
Harpyske
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Bpems, cek

B faHHOM cnyvae Mmbl UMeeM, frar = 50,11 T, fin = 49,97 'y, f.=50,0 'y,
oTcloZa noayyaem Sfy = 0,14%.
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INyHKm 7. YcTaHOBMBLUEeCA OTK/IOHEHME YacTOTbl MPU U3MEHEHUN Harpys3Ku.

YcTaHOBMBLUIEECA OTKAOHEHWE YacTOTbl NPU U3MEHEHUM Harpysku 6 f;, % BbluMCAAIOT NO

dbopmyne:

fstmax—fstmi
§f, ==+ S”’“”;f SR %100 , rAe  fsemax fstmin — Havbosbliee M HaumeHbluee
T

3HaYeHMA YacToTbl cooTBeTCTBEHHO, 'y, npn 10% n 100% Harpyske, f, — HOMMHaNbHOE
3HayeHune vacToThbl, l'u.

B aaHHOM cnyyvae umeem: for min = 49,88 TL, formax = 50,02 Tn, f,. = 50T, oTcioaa
nMmeem: Sfy = 0,14%.
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50,15 600

50,1 |

- 500

AI\ - 400
| . | A -
: WYV WS- 8
= -
o 49,95 " V— | I 0 2
g L s
s ]
49,9 =
L - 200
49,85 | —
L Yacrora, Iy,
== M OLLHOCTb, KBT - 100

49,8 |

49,75 0
1 11 21 31 41 51 61 71 81 91 101 111 121 131 141 151 161 171

Bpems, cek




@‘“3” HOBOCI/IGVIpCKMI?I 3aBop, r. Hosocubupck, yn. Asponopt, 56
\l in reHepaTopPHbIX YCTaHOBOK .. gf&oz'%or?z'ngig

www.nzgu.ru

MyHkm 8. KoadPpuumeHT amnantygHOM moaynaymu.

He nsmepsanca.
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MyHkm 9. CTtaTM3m Mo 4YacToTe BbluMUCAAOT No ¢dopmyne &fy; =fi‘;_fr*100, roe

r

fir = YacToTa B yCTAaHOBUBILEMCS PEKHMe X0JIOCTOr0 X0/1a

OnpepeneHue cTaTM3ma no 4yacrtote
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Bpems, cek

B gaHHOm cnyvae umeem: f;,. = 49,991y, f. =49,98Tw, orcropa nonyyaem
6f =0,02%
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MyHkm 10. KoadpPULUMEHT MCKaXKEHNA CUHYCONAANBHOCTN KPUBOM HANPAMXKEHUSA.

Ko3apdUUMEHT UCKAXKeHUA CUHYCOUAANBbHOCTU KPUBOWU JIMHEUHOTO
HanpaXKeHuA
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Bpems, cek

KoadPpUumMeHT NCKaXKEHUA CUHYCOMAANbHOCTU KPUBOM HaNpAXKeHUA M3mepaeTcs

B pexkmume X.X. N3 npuseaeHHoro rpadpuka mmeem Uing=1,4%.
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Mynkm 11. KoapodnumeHT HebanaHca NMHENHbIX HANPAXKEHUA NPU HECUMMETPUUYHOWN
Harpy3ke ¢as.

KoaddpuumeHt HebanaHca ¢asHbIX (NMHENHbIX) HanpaXKeHui onpeaenstoT no

Umax—Umi
dopmyne: K5 = W* 100, roe Unax ¥ Upin Hanbonbluee M HaumeHbllee u3

r

n3MepeHHbIX $asHbIX (MUHENHbIX) HANPAXKEHUN NPU CUMMETPUYHOM HarpysKe, paBHOM
25% OT HOMMHANbHOM WM pa3banaHCMPOBAHHOM HArpy3Ke MpU TOM XKe MOLHOCTM -
pPa3MblKaHUM OAHOW U3 ¢das.

B AaHHOM C/1y4ae Mbl UMeeM:

JIuHeliHble HanpsaXXeHun dasHble HanpsXXeHun
uv | uw | vw UN | VN | W-N
3-x ¢pa3Hana cMMMeTpUYHaA HarpysKa, 25% oT HOMUHaNbHOM
400,7 | 3985 | 4003 | 2314 | 2304 | 2304

PasbanaHcMpoBaHHaA HarpysKa - pasoMmKHyTa ¢asa "U"
4015 | 3905 | 3925 | 2313 | 2282 | 2236

Monyyaem:

KHe6,(1)33H = 3139) KHe6,JII/IH = 2,55

3aKknyeHue.

Mo pe3yaibTaTaM MCNbITAaHUM An3esibHaA reHepaTopHad YCTAHOBKA

A[200C-T400-1PM1 cooTBeTCTBYET KNaccy npumeHeHumAa «G2».




