YcTpoiictBa 3awmTbl PoTOINEKTPUUECKUX cuctem Y3PIC.
TexHuyeckoe onucaHue.

Ha3HaueHuMe:

Y3®3C — 370 cneunanm3npoBaHHble YCTPOMCTBA 3aWMTbl OT UMMY/IbCHbIX nomex (Y3UN),
npegHasHa4yeHHble ANA 3aWMTbl Lene NOCTOAHHOIO TOKa GOTO3NEKTPUYECKMX CUCTEM OT
MMMNYNbCHbIX NepeHANPAXKEHUN, Bbl3BaHHbIX yA4apamMu MOHUM B 34aHMA N COOPYKEHWUS,
KOHCTPYKLIMN CONHEYHbIX SNEKTPOCTAHUMMI, a TaK e yaapamu moaHum 8 /131 n gpyrmue
KOMMYHMKaLMKN, HAaBOAKAMMW OT yAAPOB MONHUNA.

Y3D3C npumeHATCA KaK A1A 3alWnTbl KaK KOHTPO1EPOB Y MHBEPTOPOB, TaK U COMHEYHbIX
6atapei. YcTaHaBNMBAlOTCA, B 3aBUCMMOCTU OT UCMOIHEHUA COJIHEYHOM SNEKTPOCTAHUUK, B
HenocpeacTBeHHOM 6M30CcTU OT 6aTapel, Ha BBOAAX B 343aHUA U KOHTEWHEPDI, B
pacnpegenuTenibHble YCTPOMCTBA PALOM C MHBEPTOPaMM U KOHTPOIIEpPaMM.

BbINoNHEHbI B CTAaHAAPTHbIX 9N1EKTPOTEXHUYECKUX KOPNYCax A1A MOHTA)Ka Ha peiKy DIN.

PucyHok 1. BHewHun Bng Y3$P3C
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1. TexHUYeCKME XapaKTepPUCTUKHU

1.1 O6wan uHpopmauma.

Onpepenexne Y3®3C no NOCT P 51992-2011 (M3K 61643-1:2005) - oaHOBBOAHbIE [BYX-
M TPEXNONIOCHbIE YCTPOMCTBA 3aLUMTbl OT MMNYAbCHbIX Nomex (Y3UI) orpaHuumMBatoLwero Tuna,
1 - 3 Knacca ncnbITaHUm.

CooTBeTcTBYIOT TpeboBaHUAM:
- BSEN 61173:1995, IEC 61173:1992 Overvoltage protection for photovoltaic (PV) power
generating systems;
- TOCT P 51992-2011 (M3K 61643-1:2005) YcTpoicTBa 3aLMUTbl OT UMMY/IbCHbIX
nepeHanpAXXeHui HU3KOBO/IbTHble. YacTb 1.

Y3®3C knacca 3 npegHasHavyeHbl ANA 3alWMTbl KOHTPO/1IepPOB (MHBEPTOPOB),
YCTaHaBAMBAKOTCA HEMNOCPEACTBEHHO PALOM C 3alumLaemMmbiM 060pya0BaHNEM;

Y3®3C Knacca 2 npefHa3HaYeHbl Kak AnA 3alWMTbl KOHTPO1epOoB (MHBEPTOPOB), TaK U
CO/THEYHbIX 6aTapel, NpumeHATCca oTaeNbHO Uau BMmecTe ¢ Y3PIC knacco 3 nam 1+2,
YCTaHaBAMBAKOTCA PALOM C 3almaembiM 060pyaoBaHNEM, pacnpeaenMTeNbHbIX WKadax 1
AWMKAX, HAa BBOAAX B 34aHUNA U COOPYKEHUS;
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Y3®3C Knacca 1+2 npUMeHsIOTCA, B OCHOBHOM, A1 3aLUUTbl 060pYyA0BaHUA KPYMHbIX
YCTAaHOBOK, a TaK e B CNy4asX, Korga BbICOKa BEPOATHOCTb YAapa MOJIHUM B 34aHUA U
COOPYKEHMUA, TAe YCTAaHOB/IEHbI CO/IHEYHbIE 3NEKTPOCTAHUMN, NpUMeHAtoTca BmecTte ¢ Y3P3C
K/laccoB 2 uam 3.

Y303C-[1 (nob6aBoyHble) NpeaHa3HaYyeHbl 419 COBMECTHOIO UCMonb30BaHusA ¢ Y3P3C
Knacca 2 anA BbINOAHEHUA Y-CXxeMbl 3alMTbl M NOBbIWEHUA paboyero HanNpAXeHUA B Lenu.

1.2 dneKTpUUeCKMne XxapaKTepUCTUKU

Y3®P3C BbINoAHEHbI Ha 6a3e OKCUAHO-UMHKOBbLIX BAPUCTOPOB, MMEIOT PasbeauHUTENN,
npegHasHayeHHble AN OTKAOYEHUA YCTPOMCTBA OT CUI0BOM CUCTEMBI NPU Neperpese
BapUCTOPa UM KOPOTKOM 3aMblKaHMK B Y3DIC, a TaK e 3/1eMeHTbl KOHTPOJIA COCTOAHMUSA.

Y3d3C 3 knacca BbiNoJIHEHDbI N0 Y-cxeme, 61arogapsa yemy obecneymBatoT 3alUUTY HE TOJIbKO
OT cuHdasHbIX (NpoBoa-3emsn), HO 1 oT anddepeHumranbHbIX NomMmex (NPoBoA-NPoBoA).

Y3®3C 2 knacca BbINosIHEHbI N0 V-cxeme, o6ecneymBatoT 3aWmTy OT CUHbA3HbIX NOMeX
(B uenu npoBoa-3emns).

Y3®3C knacca 1+2 BbinosHeHbl No V-cxeme, o6ecneymBatoT 3almnTy OT CUHPA3HbIX Momex
(B uenu npoBoa-3emns).

Y3$3C-[1 (nobaBoyHbIe) NpeaHa3HauYeHbl 418 COBMECTHOro Mcnonb3oBaHus ¢ Y393C
Knacca 2 4nA BbINOJIHEHUA Y-CXEMbl M NOBbIWEHMA paboyero HaNPsAXKeHUA B LLenu.

CropocTb cpabaTbiBaHus Y3PIC ntoboro TMna He npesbiwaeT 25 HC, npuyem 4em MeHblue
HOMMHANbHbIA U MAaKCMMabHbIN pa3pAagHble TOKW, TEM OHa BblLUE.
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4) Y303C knacca 3 6) Y3®3C knacca 2 u 1+2 6) Y303C-/1
3-nontocHasa Y-cxema 3-nontocHaA V-cxema 2-r1oa110CHAA cxema

PucyHok 2. ®yHKyuoOHanbHbIE cxembl Y3PIC

Ha ¢hyHKUUOHAMbHbLIX CXeMax MOKA3aHbl MO/IbKO 8apUCMOpPs6I U mernaosslie pazbeduHumerndu.
KaxcObili usz 3nemeHmos, NoKAa3aHHbIX Ha CXemax, Moxcem 6bimb KaK 0OUHOYHbIM 8ApUCMO-
POM, MAK U COCMOAMb U3 08YX Us7U MpPeX napasnnesnbHo 8KAOYEHHbIX 80pUCMOPOS.

B Kaxcoom Y3®IC npumeHaromMca 8apucmopsl 00H020 U MOo20 Xe HOMUHAsA 80 8CEX
eemeax V unu Y cxemel.
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KoHTponb coctoaHua Y3d3C

na KoHmpons cocmosHua Y3®P3C ucrnonsb3ytomca 08e He3a8UCUMbIX CUCMEMbI:

1. CeemoOuo0HbIl UHOUKAMOpP COCMOSAHUSA, N0380AAOUWULT KOHMPOAUPOB8AMb
ucnpasHocms Y3®3C (mennosoli pazveduHumens He cpabomars) npu nooKA4YeHHol

b6amapee usnu 8HewHemM UCMOYHUKe NUMaHus. MHOUKamop cocmosHUsA uMmeemcs y ecex

Y3®3C, kpome dobasouHbix Y3DIC-A. MHOukamop pabomaem mosbKo rnpu

npasunbHol noodKao4YeHHol noaapHocmu. Ceemoouod 3a2opaemcs npu Haxcamuu
KHonKu «mecmy. lpu cpabameisaHuu A06020 U3 Mena08020 pazveduHumernel
ceemoouod 2opems He byoem. XapakmepucmuKu cxemMbl UHOUKQUUU NpusedeHs! 8
mabnuue 1, hpyHKYUOHANbHAA CXemMa Ha puc. 3a
2. JucmaHYUOHHAA CXeMa KOHMpPOsA nepez2pesa, NPUHYUN pabomsi Komopouli 0OCHOBAH HA
Pa3MbIKAHUU mepmMonpedoxpaHumessd npu Hazpese sapucmopa eviwe 85-105 °C.
Kaxcosili sapucmop (cbopKka sapucmopos) umeem ceoli mepmorpedoxpaHumerls,
mepmorpedoxpaHUmMenu 8KA4YeHbl nocnedosamesnsHo. KOHMpPoabHasa yenos moxem
noodKMYamMeCA K Mtoboli cucmeme KOHMpPOoss, hukcupyroueli obpois anekmpuyeckol
uenu. KoHmponeb nepezpesa umeemcsa y ecex Y3®3IC-L, onyuoHanbHO y 0CMAasnbHbIX
Y3®3C, 8 HazsaHuu Komopbix 0obasnaemca bykea «K». [lpu nepezpese sapucmopa
KOHMpobHbIl mepmonpedoxpaHumens cpabamsisaem boicmpee, Yem menrnosoli
pasmeiKamersib 8apucmopa. Xapakmepucmuku npusedeHsl 8 mabauye 2,

(hYHKYUOHAbHAA CXema Ha pucyHke 36.

s .
h
."" )

K cucreme
KOHTpPONIA

RU

a) UHOukamop cocmosaHus

6) KoHmponb nepezpesa (019 mpex sapucmopos)

PucyHOK 3. ®yHKUUOHAMbHbIE CXeMbl cUCMeM KOHMPOosa cocmoaHua Y3®3C

Tabnuya 1. XapakmepucmuKu UHOUKAMOpPa COCMOAHUS.

MakcumaneHoe 0aumesnsHoe paboyee HanpsaxceHue, Uc, B 75 150 300 420 | 600 | 800
HanpsaxceHue 6amapeu, docmamo4Hoe 0114 25 50| 100 140 | 200 | 270
AIPKo2o ceeveHUs ceemoduoda, B

Mompeb6semoili mok npu Haxcamoli KHornKe «Tecm», 10

He bonee, MA

Tabauya 2. XapakmepucmuKku OUCMAHYUOHHO20 KOHMPOSIA.

XapakmepucmuKa 3Ha4yeHue
Temnepamypa nogepxHocmu eapucmopa, rnpu Y3®3C knacca 3 85-95°C
Komopol cpabamsieaem mepmrnonpedoxpaHumens | Y3b3C knacca 2, 1+2; Y3®3C-/] 85-105°C
MakcumarneHbIl MoK 8 uenu OUCMAHUUOHHO20 KOHMPOA 05A
MakcumarneHoe delicmeaytouee HanpaxeHue yenu OUCMAaHYUOHHO20 KOHMPOA 250 8B
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Tabauya 3. Inekmpuyeckue xapakmepucmuku ¥Y3®3C knacca 3

Tun Y3®3C | Y3®3C-3 | Y393C-3 | Y3P3C-3 | Y3D3C-3 | Y3P3(C-3 Y3®¥3C-3
XapakmepucmuKu 75/4 150/10 300/10 420/10 600/10 800/10
Makc. dnumesnbHoe 75B 1508 300 B 420 B 600 B 800 B
paboyee HanpaxeHue, Uc
MakcumarnoH. pa3psaoHbil 4 KA 10 KA 10 KA 10KA 10KA 10 KA
mok, Imax(8/20 us)

UcneimamenbHobili 2 KB 5«kB 10 kB 10 KB 10 KB 10 KB
umnynec Uoc (1,2/50 us)

YpoeseHb Hanpa . <0,22KkB | <0,33 kB <0,6 KB < 0,7 KB <1,0KB <1,2KB
3awumer Up npu Uoc

HanpsaxeHue npu moke 112+10% | 200+10% | 400+10% | 540+10% | 720+10% | 1020+10%
ymeyKku I1mA B B B B B B

Mpumeuarue 1. Bce napamempbl 00UHAKOBbI MPpU Mt06bIX 803MONCHbIX MOOKMOYEHUSX:

e yenax (+)-(-); (+)—PE; (-)—PE;

MpumeyaHue 2. HanpaxceHue npu mMokxe ymevku pakmuyecKku A8aaemcsa cymmoli KAacCughuKayUOHHbIX
HanpaxeHul Nocaedo8amesibHO BKMOYEHHbIX 8apUCMOpPO8 (C60POK 8apucmopos).

Tabauya 4. nekmpu4veckue xapakmepucmuku Y3®3C knacca 2 (Imax=15KA)

Tun Y3¢3C Y393C-2 Y393C-2 y3®3C-2 y3®3C-2
XapakmepucmuKu 75/15 150/15 300/15 420/15
MakcumasnsHoe 0numesibHoe 758 1508 3008 4208
paboyee HanpsaxceHue, Uc
Makcum. pa3padHeili mok, Imax 15 KA 15KA 15KA 15KA
(8/20 ps)
HomuHanbHell pa3padHeili mok, In 8 KA 10 KA 10 KA 10 KA
(8/20 ps)
YposeHb HanpareHua 3auumesl Up <0,4KB <0,5kB <0,7 KB <0,9kB
npu In
HanpsaxceHue npu moke ymevKu 100+10% B 200+10% B 390+10% B 510+10% B
ImA

MpumeuaHue 1. Mapamempsi yKa3aHsl 019 00H020 nostoca 8 yenax (+)—PE u (-)— PE;
MpumeyaHue 2. HanpsaxceHue npu moke ymeyvku 1 MA hakmuyecKku A8,19emcs KAacCupuKayUOHHbIM
HanpsaxeHuem sapucmopa.

Tabauya 5. Inekmpuyeckue xapakmepucmuku Y3®3C knacca 2 (Imax=40KA)

Tun Y3®3C | Y303C-2 | Y393C-2 | Y3P3IC-2 | Y3P3IC-2 | Y3P3IC-2 y3®3C-2
XapakmepucmuKu 75/40 150/40 300/40 420/40 600/40 800/40
Makcum. dnumenesHoe 758B 150 B 3008 420 B 600 B 800 B
paboyee HanpaxeHue, Uc
Makcum. pa3psAaodHsIli Mok, 40 KA 40 KA 40 KA 40 KA 40 KA 40 KA
Imax (8/20 us)

HomuHanbHeIl pa3psad- 15 KA 20 KA 20 KA 20 KA 20 KA 20 KA
HbIl mok, In (8/20 us)

YposeHb HanparceHuA <0,5KB <0,7 KB <0,9KB <1,0KB <1,1KB <1,3KB
3awumer Up npu In

HanpsaxceHue npu moke 100+10% | 200+10% | 390+10% | 510+10% | 750+10% | 1000+10%
ymeyku ImA B B B B B B

MpumeyaHue 1. Mapamempsl yka3aHsl 0458 00HO20 nosoca 8 uensax (+)—PE u (-)— PE;
MpumeyaHue 2. Hanpsx}ceHue npu moke ymevku 1 MA hakmuyecKku A8a5emca KAacCughUKAUUOHHbIM
HanpsXeHUeM eapucmopa.
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Tabauya 6. Inekmpuyeckue xapakmepucmuku Y3®3C knacca 2 (Imax=80KA)

Tun Y3®3C | Y303C-2 | Y393C-2 | Y3P3C-2 | Y3P3IC-2 | Y3P3IC-2 y3®3C-2
XapakmepucmuKu 75/80 150/80 300/80 420/80 600/80 800/80
Makcum. dnumensHoe 75B 1508 300 B 420 B 600 B 800 B
pabouee HanpsaxceHue, Uc
Makcum. pa3psadHsbili Mok, 80 KA 80 KA 80 KA 80 KA 80 KA 80 KA
Imax (8/20 us)

HomuHanbHeIl pa3pso- 25 KA 30 KA 30 KA 30 KA 30 KA 30 KA
HbIli mok, In (8/20 us)

YposeHb HanparceHuA <0,5KB <0,7 KB <0,9KB <1,0KB <1,1KB <1,3KB
3awumel Up npu In

HanpsaxeHue npu moke 100+10% | 200+10% | 390+10% | 510+10% | 750+10% | 1000+10%
ymeyKku I1mA B B B B B B

ToK Yepe3 KoHMaKmMel 32A 32A 32A 32A 32A 32A
Y3®3C, He bosnee

Mpumeyarue 1. MNapamempsi yKa3aHsl 0419 00HO20 noatoca 8 uensax (+)—PE u (-)— PE;
MpumeuaHue 2. HanpsaxeHue npu moke ymeyku 1 MA chakmuyecKu A8a15emcs KAaccu@uKayUuOHHbIM
HanpsaXeHUeM eapucmopa.

MpumeuaHue 3. MakcumasbHo dornycmumblli MOK Yepe3 KOHMAKMbl YKA3aH 071 C/y4Yas 8KAHOYEeHUS
nposodos, udyuiux om bamapeu K uHeepmopy (KoHmponnepy), yepe3 8800HbIe U 8bI800HbIE
KoHmMakmeol nosatocos Y3®3C.

Tabauya 7. Inekmpuyeckue xapakmepucmuku ¥Y3®3C knacca 1+2
Haxodsmcsa e paszpabomke Y3P3C Knacca 1+2 ¢ MAKCUMAnbHbIM paspsaodHsim mokom 100 KA
(8/20 us), makcumansHbiMu 0aumenbHeiMu pabovyumu HanpaxceHuamu 150, 300, 420, 600 u
800 Bonem. aHHble npedocmasasaomcs o 3anpocy.

Tabauya 8. Inekmpuyeckue xapakmepucmuku Y3®3C-/]

Tun Y3®3C-A Uc Imax(8/20 us) In (8/20 us) Up npu In Uv (npu 1 mA)
Y303C-A4 75/15 75B 15 KA 8 KA <0,4KB 100+10% B
Y393C-A4 150/15 1508 15 KA 10KA <0,5KB 200+10% B
Y393C-A 300/15 300 B 15 KA 10KA <0,7 KB 390+10% B
Y303C-A420/15 420 B 15 KA 10KA <0,9KB 510+10% B
Y3®3C-A 75/40 75B 15 KA 10KA <0,5KB 100+10% B
Y3®3C-[ 150/40 1508 40 KA 15KA <0,7 KB 200+10% B
Y393C-/ 300/40 300 B 40 KA 20 KA <0,9KB 390+10% B
Y3®3C-/1420/40 420 B 40 KA 20 KA <1,0KB 510+10% B
Y3®3C-/] 600/40 600 B 40 KA 20 KA <1,1KB 750+10% B
Y3®3C-A 75/80 75B 80 KA 25 KA < 0,6 KB 100+10% B
Y393C-/ 150/80 1508 80 KA 30 KA < 0,7 KB 200+10% B
Y3®3C-/ 300/80 300 B 80 KA 30 KA <0,9KB 390+10% B
Y303C-/1420/80 420 B 80 KA 30 KA <1,0KB 510+10% B
Y3®3C-/] 600/80 600 B 80 KA 30 KA <1,1KB 750+10% B

YKa3aHHble 8 mabauye napamempei:

Uc - makcumanesHoe danumesibHoe paboyee HaNpsxeHUe

Imax - makcumanoeHebil paspadHelli mok, (8/20 us)

In - HoMuHanbHLIG pa3pAoHsIt Mok, (8/20 us)

Up - yposeHb HanpaxeHUs 3auwums!

Uv — HanpsxceHue, npu KOMopom MoK ymeuKu eapucmopa paseH 1 MA (KaaccuguKkayuoHHoe).
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1.3 KoHcTpyKuua

Y3®3C n Y3PIC-[] pasmeLaroTca B CTaHAAPTHbLIX INEKTPOTEXHMYECKUX KOPpNycax ANA MOHTa)Ka
Ha penky DIN, BbINOAIHEHHbIX M3 NAaCTMAcChl, He NoAAepPXKMBatOLWEN ropeHne. B 3aBucMmocCTum
OT XapaKTepucTuk, Y3P3C pasnnyaroTca cBoMMM rabapmutamm U Maccoii.

Ha nnueson nosepxHocT Bcex Y3PIC ycTaHOBAEHA KHOMKA «TECT» M CBETOAMOL,
MHAMKaTopa coctoaHmsa, Y3DIC ¢ MHOAEKCOM KK» MMEIOT TaK *Ke KIeMMHYI0 KON04KY ANA
NoAKNOYEeHMA ANCTAaHLLMOHHOIO KOHTPOAA Neperpesa Bapuctopa (puc.1). B Tom cnyyae, ecam
KONO/AKA He YCTAHOB/IEHA, MECTO A1A YCTAaHOBKM 3aKPbIBAETCA 3arayLUKOM.

Bce Y3DI3C-[l umeroT AMCTAHLUMOHHbIA KOHTPO/1b MEeperpesa BapucTopa, MHANKaToP
COCTOAHUA He NpefyCMOTPEH.

Pasmep 60okosol npoexkyuu Y3®IC u Y3PIC-/L] scex munos ocmaemcs 00UHAKOBbIM
(pa3HuUUa Mmoxcem 3aKA4YAMbCA MOALKO 8 HAAUYUU UAU OMCymcmauu KaeMMHOU Kon00Ku
OUCMAHYUOHHO20 KOHMpoAA). LLlupuHa pasnu4yHa u KpamHa 17,8 MM —cmaHOapmMHoOMy
pasmepy 31eKmpomexHUYecKux ycmpolicms, MoHmMupyemsix Ha peliky DIN. Takol pazmep
Ha3siearom ewe 1 U.

o | ol[O]D]l[OTDTD][D[D][D]O

45,0

80,0

©) ©

T —

-

T T T T T T T T T T T T
42,5 17,8 35,6 53,5 71,0

65,5
80,0

PucyHok 4. FlabapumHeie pazmepsl (1-4 U) Y3®3C knaccos 3 u 2, Y303C-/[

Tabauya 9. Fabapumei u sec Y3®3C knaccos 3 u 2, Y393C-4

Tun ycmpolicms WupuHa Fabapumei, Bec, He
U MM bonee, 2
Y3®3C-3: 75/4, 150/10, 300/10, 420/10, 600/10, 800/10 2 80x80x36 140
Y3®3C-2, 75/15, 150/15, 300/15, 420/15 2 80x80x36 150
Y3®3C-2: 75/40, 150/40, 300/40, 420/40 2 80x80x36 170
Y3®3C-2: 600/40, 800/40 3 80x80x36 240
Yy3®3C-2: 75/80, 150/80, 300/80, 420/80 4 80x80x71 340
Y3®3C-2: 600/80, 800/80 6 80x80x107 480
y3®3C-/A: 75/15, 150/15, 300/15, 420/15; 1 80x80x18 75
Y3®3C-/: 75/40, 150/40, 300/40, 420/40 1 80x80x18 85
Y3®93C-/]: 600/40 2 80x80x36 150
Y3®3C-/: 75/80, 150/80, 300/80, 420/80 2 80x80x36 170
Y3®93C-2: 600/80 3 80x80x36 240
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1.4 dKcnayaTtauMoOHHbIE XapaKTepUCTUKHU

Tabauya 10

Knumamuyeckoe ucnoaHeHue no FOCT 15150-69. YX/i3.1

Y 2.1(t°He Hume -25°C)
CmeneHb 3aujumbi 060s04KU (kK00 IP) no FOCT 14254-96 (IEC 60529) IP 20
Fpynna omeemcmeeHHocmu no CTI1 Commeng-001-2014 4-I0, 3-I0 —no 3aKasy.
Cpok cnyxcbbl, nem 5
Fapasmulinslili cpoK, ¢ MoMmeHMa 88004a 8 IKCMAYaAMAyUo Mecayes 12 (Ho He bonee 18

¢ 0amel 8bINycKa)

MpumeyaHue. CpoK cayrbbl Moxem bbimb NpooseH NMpu yca08uUU exe200HbIX MposepokK (Ho He bosee,
yem Ha 5 nem). Cm. pazden 2.3

2. YKasaHuA no Bbl6Opy, MOHTAXY U IKCNAyaTauuu.

Mpu npumeHeHnn Y3PIC A0NKHbI YUNTbIBATLCA OCOOEHHOCTM 3aLLMLLAEMbIX COTHEYHbIX
3NEeKTPOCTAHLUMM, TEXHONOIMMA MOHTA)Ka CTAHAAPTHAA ANA HU3KOBOJIbTHbLIX 3/1EKTPOYCTAaHOBOK.
Huke, B KpaTkKoMm ob6beme, NnpuseaeHa MHbopmauma 06 0CHOBHbIX ocobeHHocTax Y3P3C,
KOoTopoKn ByaeT AOCTAaTOYHO A8 KBAaANPUUMPOBAHHOIO CNELMANUCTA NPU UHCTANNALNMN.

MNepen Tem, Kak NPUCTYNUTb K BHECEHMIO B NPOEKT Y3DIC, COCTaBNEHUIOD MOHTAXKHbIX CXEM
Mo UX NOAKNIOYEHUIO HEOHXOANMO BHUMATE/IbHO O3HAKOMMUTLCA C AAHHBIM TEXHUYECKMM
OMUCaHMEM, A TaK YKe, eC/IN HY)KHOE peLleHne B HEM He onncaHo, ¢ MHCTpyKuuen no Bbibopy
M NPUMEHEHUI0 YCTPOICTB 3awuTbl poToaNeKTpuueckux cuctem (Y393C).

2.1 Bbl6bop TMNA YCTPOMCTBA 3aLUUTDI.

Y3®3C 8bInoaHAIM Mpu 0CHOBHbIe (PYHKUUU, Kax Aol U3 KoOmopbix coomeemcmayem ceoe
Mecmo YyCMaHOBKU:
1) 3awuma monbko obopydosaHus (UHBepPMOpPbl, KOHMPOAepPsl). YcmaHOBKa 8
HenocpedcmseHHoU 6aU30cmu om 3auwuwiaemoz2o 06opyGo8aHUs.

2) 3awuma om 3aHOCA ONACHbIX nepeHanpaxeHull 8 30aHUA U COOPYX(eHUs, 3aujuwaem
MnoodKAYeHHble K OaHHOMY 8800y Kabersu, pacnpedenumesbHsie ycmpolicmea, o06opydosaHue.
YcmaHoska 8 HenocpeocmeeHHol 6au3ocmu om 88004.

3) 3awuma conHeyHbix bamapeli. YcmaHo8Ka 8 AWUKAX U bOKcax 8 HernocpedcmeeHHOoU

b6au3ocmu om conHeyHbix bamapel.
B 3a8ucumocmu om pasnu4Hsix 06cmosmensbcms, 00HO ycmpolicmeo moxcem
00HOBPEMEHHO 8bIM0AHAMb 08€ UAU 0axe mpu 8blIUEYKA3AHHbIX QYHKUUU.

— N B mowm cny4ae, ecnu He bepemca 8
— N | pac4yem 8eposmMHOCMb NPAMo20 yoapa
- MO/IHUU 8 30aHUe UsU COOpyHeHUs, 20e
H BF yCmaHosneHa homoanekmpuyeckas
ConHeuHas E’ cucmema, unu 8 camu bamapeu, mo 014
batapen 3awumsl uH8epMOPA UaU KOHMposnepa
y3e3C3 IT docmamouHo ycmaHosume Y303C 3
= KAacca, KaK MoKAa3aHO HA pucyHKe 5.
PucyHoK 5
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batapes Y303C-2 ®3C-3
| I—
Ceoomnm =1
(cTeHa, Kpbiwa) - PUCyHOK 6.

Ha pucyHke 6 noKasaHo cxema 3awjumel ¢ 08yMA cmyneHamu. HenocpedcmeeHHO Ha 8s8o0e 8
30aHue (KoHmeliHep unu Opyzoe coopyxceHue) ycmaHossneHo Y3®3C knacca 2 (unu knacca
1+2). Ezo 3a0a4ya — 02paHuU4uUMb rnomexy 8 uernu nposoo-3emsas. Mexdy Y3PI3C-2 (Y3b3C
1+2) u Y3®3C-3 0onxHo 66imb paccmosHue He meHee 10 mempos (6epemcs 6 pacyem OaUHA
Kabens). Ecnu dnuHa Kabens meHbuwe, HE06X00UMO UCMOMAb308aMb pazdenumensHsbili
Opoccenb eMKOCmMbio 6 MKIH, paccuumaHHbIl HaG MAKCUMAsbHbII pabovuli mok.

Ha ex00 Y3®3C-3 nocmynaem umnynsC nepeHanpameHus, yposeHs Komopozo 3Ha4yumenbHo
ymMeHbuweH Y3®3C-2. Kpome o2paHu4eHus rnomexu 8 yenu nposoo-3emsas (CuHga3Has)
Y3®3C-3, sbinonHeHHoe Mo Y-cxeme, o2paHu4usaem nepeHanpaxceHue 8 yernu rnposoo-rnposoo
(OughpepeHyuansvHasa nomexa).

|_|II ¥
— | ~—
— e
|
CosiHeyHas 1
bartapesn y303C-1

i
= PUCyHOK 7.

Mpu Heobxo00UMOCMU MOXCHO 8bIMOAHUMb Y-CXEMY MPU MOMOULU COBMECMHO20 BK/HOYEHUS
Y3®3C knacca 2 u Y393C-A (puc.7). [aHHOe pewieHue Mmoxem rnpuMeHAMbCS 8 MOM CAy4de,
Ko20a Heobxo0umo oOHospemeHHOo npumeHums Y3UI kaacca 2 (Uucxo0s u3 MowHocmMu rnomex)
u obecrnieyums 3auwumy om oughgpepeHUUanbHbix nomex. MaxkcumasnbHbili pa3paoHsIl MoK
Y3®3C-/] 0onxmceH bbimb He MeHbUE MAKCUMAIbHO20 pa3psaodHo20 moka Y3®3C, a 6 cayyae
YCMAaHOBKU 3moli KoMmbuHayuu Ha 88o00e 8 30aHUEe — MIPeBbILIAMb €20.

Mpu sbibope muna Y3®3C Heobxo0umo pyKosodcmeosamuscs cedyrowumu mpebosaHUAMU:
- MaKcumasbHoe 0numesbHoe paboyee HanpsaxceHue (Uc) 00ax#HO 6bimb 8bluie HANMPAXEHUS
X0/10cmo20 x00a cosHevHol bamapeu (8 x0n100HbIl conHevHbIli 0eHb, 6e3 Hazpy3Ku);

- 8 Cy4ae coemMecmHo20 npumeHeHus Y3®3C-2 u Y3P3IC-L ux MaKcumasnsHble 0a1umesbHble
paboyue HaNpAXEHUA CYMMUPYOMCA;
- 8 cayvae npumeHeHus 0s8yx cmyneHell 3aWUmsl MAKCUMAsbHble 0aumensHble paboyue
HanpsaxceHua Y3®3C oboux cmyneHeli 00ax#cHbI 6bIMb 0OUHAKOBbIMU;
- nIpuHAMuUe peweHus o Knacce Y3®3C, Konuyecmse Kackados 3aujumel, eblbope Y3®3C no
MaKcumasnbHoMy paspaoHomMy moky (Imax), umnynscHomy moky (limp) denaemca Ha ocHoge
0#UOAemMoe20 yposHA nomex u cmolkocmu 060py008aHUSA K NepeHanpaHeHUsm.

bonee nodpobHas uHpopmayusa npusedeHa 8 MHCMpyKyuu no ebibopy u npumeHeHuro
ycmpoiicme 3auw,umsl pomosneKmpu4eckux cucmem (Y3®3C).
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2.2 Ocob6eHHOCTU NOAKNIOUYEHNA U MOHTAX.

MoHmax u nodkaoyeHue Y303C npou3sooumcs € UCrnonb308aHUEM CMAHOAPMHbIX
crnocobos, UHCMpPYMeHMOo8 U Mamepuanos, NpuMeHAemblx 015 HU3KOB0/bMHbIX
371eKMPOYCMAHOBOK U pacripedeanumesibHbix ycmpolicms. OcHo8Hble 0cObeHHOoCMU
nodkaroyeHuUss u MoHmaxca ¥Y3®3C npusedeHsbl HuUM ce.

| = &=
{PE A { PE
LPES

I ® ®
6) ModkntoyeHue Y3®3C ¢ | PE |

—g ? npedoxpaHumenamu

E— (== I | —
3

® o 2) coemecmHoe
| PE | nooknwyeHue Y3®3C
*——0 u Y303C-4

a) MooknroueHue Y3$3C

. 8) ModkntoyeHue Y3®3C c
6e3 npedoxpaHumeneli

HOMUHAbHLIM PA3PAOHbLIM MOKOM
80 (120) KA & paspvis yenu.

PucyHok 8. Paznuy4Hbie crnocobbi nodkawoveHus Y3@3C

Ana nooknroueHus Y3®IC ucnonb3zytomca MHO20X(UsbHble MedHble Kabesnu. OKOHY08Ka
3QYUWEHHbIX H(Us C TOMOUbIO 8MY0YHbIX KAOes1bHbIX HAKOHEYHUKO8 He 0643amesnbHa, HO
HenamesnvHa. PekomeHOyemca 014 NoOKAYeHUA K Kaemmam (+) u (-) Y3®IC sbibupame
coomeemcmeayroujue ysema. ooKkaoueHue K Knemme PE 00#HO 0eaamoscs Mpoeooom
303eMseHus ¢ ¥enamo-3eneHol usonayueti (Hanpumep, B-3).

Mposoda 0ocHbI 6biMb, M0 B03MOXCHOCMU, MUHUMGA/IbHOU O/1UHbI.

Tabauya 11. PekomeHOyemble cevyeHUs #un 018 nooKaoveHus Y3P3C

MakcumarnboHsili paspaoHsili mok Imax, KA 10 15 40 80 100

PekomeHOyemoe ceueHue, He meHee, Mm? 16 16 25 25 35
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lModknwvyeHue K MokKoeedywum npoeooam

Heobxodumo cobaodame noaspHocms, uHa4ye He bydem pabomames c8emoouoOHbIl
UHOUKamop cocmosAHuUs. BoamoxHbl 08a crnocoba noodKaoYeHus :
- 0218 Y3®3C scex munos: napasnensHo, Ko2oa noaroca Y3®3C nodKawouaemcsa K nposooam
(+) u (-) c nomowibto M1106bIX NOOX00AUWUX coeduHUMenel uau KOHMAaKmMos;
- 0218 Y3®3C ¢ makcumanbHbim pa3psadHeim mokom 80 u 100 KA: 8 pa3pbie moKoseodyu ux
nposo0os (KaK NoKasaHo Ha puc. 88), Npu amom mokK, nompebasemsbili Hazpy3Kol He 00xceH
npessiiams 32 A, u doaxceH 6bimb ycmaHo8seH coomeemcmeayowuli npedoxpaHumens.

3awjuma om KopomkKozo 3ambiKaHus 8 Y3®P3C

B Y3®3C scex munos (cm. n.1.2 puc.2) 8 uenu Kaxc0o20 8apucmopa ycmaHos8s1eH mersnoeol
pa3veduHUMesns, Komopeblli MAK He 8bIMoAHAeM ByHKUUU NpedoxpaHumesns npu KOPoOmMxKom
3aMbIKaHUU 8 ycmpolicmee. Tem He meHee, 8 coomeemcmauu ¢ mpebosaHUAMU 31eKMpPOo- U
noxcapobezonacHocmu neped Y3®3C co cmopoHsl conHevyHol bamapeu 00ax#HO bbimeb
BK/IIOYEHO ycmpolicmeo 3auumesl om ceepxmoka. B cayuae Y3®3C-3 amo moxcem 6bimb KaK
asmomamuyeckull 8bIKaAOYamMens, Makx u naasxkuli npedoxpaHumens. Ansa Y3®3C kKnaccos 2
u 1+2 - monbKo naaskul npedoxpaHumensb. Imu npedoxpaHumenu mo2ym bbime
ycmaHoeseH sl Kak 8 uenu 6amapeu (puc. 6,7), mak u 8 yenu nooknro4eHua Y3®3C (puc. 86).

MpedoxpaHumenu 8 yenu nodkaryeHusa Y3®3C ycmaHasausaromca 8 08yx C/ay4asnx:
- ecnu npedoxpaHumenu (Uunu aemomamuyeckue 8biknrYamenu 011 Y3®3C-3) He
ycmaHosseHsl 8 yernu bamapeu neped Y393C;
- ec/lu HOMUHQbHbIU MOK npedoxpaHumensa 8 yenu bamapeu 6onbwe, yeM HOMUHASbHbI
MoK, yKa3aHHbIl 8 maba.12.
Tabauya 12. Xapakmepucmuku ripedoxpaHumereli 8 yenu nodkaryeHus Y3®3C

MakcumarnoeHeil pa3pAadHeili mok Imax, KA 10 15 40 80 100

HomuHanbHsil mok npedoxpaHumens gG, A 32 63 80 125 160

ModknroyeHue K 3a3emadarowjum ycmpoilicmeam u cucmeme ypasHU8aHUs
nomeHyuanos

Mposoda, komopsimu Y3D3C nodKkaYaemcs K cucmeme 3a3eMsaeHuUs U ypasHUBAHUSA
nomeHyuanos 801 Hbl bbiMmb MUHUMAAbHOU O/UHbI. HE0b6X00UMO 8bIM0aAHAMS, 0 MeHbuel
mepe, cnedyroujee npasusao: 0AUHa mokoeedyujeeo Kabeas om mecma nooknaoyeHus Y393C
0o 3awuujaemoao obopydosaHus (uau xce Y3PIC emopoli cmyneHu) 00axcHa 6bimb meHbwe
CYyMMbI On1UH Kabens 3aujumHo20 3a3eMaeHUs U Kabesns, KomopbiM nodKaoveH Y3PIC k
3qwuwaemoli nUHUU.

Y3®3C umeem, KAk MUHUMYM, 08e Knemmbl « PE» 0718 MOOKAOYEHUSA K 3aUuUMHOMY
303eMseHUro. MIx MOXCHO UCN016308amb 0414 NOOKAOYEHUA K HECKO/IbKUM MOoYKam (puc.8),
Hanpumep:

- 0418 Y3®3C nepsoli cmyneHu (ycmaHoeneHo Ha 8so0e 8 nomeujeHue) — 0718 NOOKAOYEHUA K
WUHe 3aUuUmHO020 303eMseHUA U MOKo8eodywuM MemassoKOHCMPYKUUAM 8 mecme
YCMAHOBKU;

- 0018 Y3®3C, ycmaHosseHHo20 psadom c obopydosaHuem - 015 NOOKAOYEeHUSA K WUHE
3a3emseHuUs U 00nMosMHUMEsbHO K 3a3eMsaeHHOMY Koprycy ob6opydosaHus, WKagy u m...

MoodknroyeHue Y3PIC-[]
Y3®3C-[] ycemaHasausaemcs arisiomuyio ¢ Y3®D3IC, coeduHaemcs yepe3 Knemmeol «Y3PIC» ¢
Knemmamu «PE» Y3®3C 0symsa nposodHUKamu. 3azemaeHue K Y3DIC-/] nodkaouyaemcs, Kak
OMuUCAaHo 8bllWe.
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lModknwouyernue yeneii OUCMAHYUOHHO20 KOHMPOA.

Mpou3sodumcs yepe3 KAEMMHYI KOA00KY, YCMaHOo8/AeHHYo Ha auyesol naHenu Y3®$3C
moouguKkayuu «k» u Y3O3C-A. [na nodKnoueHUa ucnonbdyemcs 2ubKuli MHO20M UsbHbI
nposod ceyeHuem 0,5-2,5 mm?> Cnedyem uzbezame coemecmHoli u 6s1U3Koli NPoKAadKu
nposoda cuesHaauzauyuu u Kabenel, Komopbimu nodknaouaemca Y3®3C. lpu Heobxodumocmu
nepece4yeHus OHO 00AHCHO bbiMb 8bIM0AHEHO MO0 NMPAMbIM Ye/1IOM.

2.3 3Kcnayatauuma u npoBepKa UCNPaBHOCTU

B xo0e aKkcnayamauyuu Heobxodumo nposepames cocmosHue Y3P3C u Y3P3C-/l c nomouwjbro
B8CMPOEHHbIX 8 HUX cpedcmes BuazHOCMUKU (cm. n.1.2, «kkoHMpoasb cocmoaHus Y3®3C»). Ecau
Y3®3C npasunbHO NOOKAOYEH U UCPABEH, a bamapes Haxo0umcs 8 pabome U HanpsaxceHue
cocmasndgem He meHee 30% om MAaKCcUMAsIbHO20 0aumenbsHo20 paboyezo HanpsaxceHus Y3P3C,
mo npu Haxcamuu KHonku «Tecm» ceemoduod UHOUKamMopa SPKo 20pum.

Lns ducmaHyuoHHo20 KoHMposs nepezpesa Y3®3C-k (Y3DIC-/]) nodkaroyaromcs K aobol
cucmeme KoHMpons, peazupytouweli Ha obpois yenu (pasmsiKaGHUE KOHMAKMos). B mom
cay4ae, ecsau cucmema OUCMAHYUOHHO20 KOHMPOsA He NOOK/oYeHd, mo 018 nepuoodudecKux
Mpo8epoOK MOMCHO UCMOAb308aMb 0b6bI4YHbIU mecmep.

Y3®3C asnaemca UCKAYUMENbHbIM Ha0eXHbIM ycmpolicmeom ¢ 60a6WUM 30r1acom no
8CeM 3/1eKMPUYECKUM XAPAKMEPUCMUKAM.

Bbix00 e20 u3 cmposa moxcem ripou3olmu o caedyrouum npuvUHam:

- yCmaHoss1ieHHoe ycmpolicmeo He Coomeemcmeayem ypPoB8HIO U UHMeHCUBHOCMU
s8030elicmsyrowux Ha He2o0 nomex (Mpusooum K paspyweHuro uau nocmerneHHol dezpadayuu
sapucmopos);

- HanpsaxceHue 3awuwaemoll yernu no KaKUM-mo npuvyuHam rnpessIcuno MakcumanbHoe
0numernosHoe pabouee HanpsaxceHue Y3PIC, ymo rpusesno K nepezpesy 8apucmopos,
cpabamoigeaHUO mepmornpedoxpaHumeneli 8 yenu KOHMPOsA U mernsao8bix pasmbeikamernel.

Mpu cpabameisaHuu A6ol cucmembl KOHMPOAA (PA3MbIKaHUe yenu OUCMAHYUOHHO20,
KOHMpOs, He 20pum c8emoouo0 UHOUKAMOopPa COCMOSAHUSA Npu nodaHHOM HAMPAXEHUU U
Haxcamoli KHorke mecm) ycmpolicmaeo noodaexum 3ameHe.

Kpome pabomel cucmem KOHMpPOosA 00AXCHA NPOoU3800UMbCA MPOBEPKA HAMPAXEHUS, Npu
Komopom npoucxodum ymeyka moka 1 mA e uensax (+) - PE, (-) - PE, a mak »e (+) —(-) 0na
Y3®3C-3 (daHHbie 004 paszHbix munoes Y3®3C npusedeHsl 8 mabauuax 3-8).

Lonycmumeim omknoHeHuem cdumaemcsa 10% om HOMUHQAA, KAK U YKA3aHO 8 mabauyax.
Mpu cHuxceHuu HanpaxceHusa Uv 6onee, yem Ha 10% ucnons3zosaHue Y3®3C donycmumo
MOosbKO 8 MOM Cay4ae, ecsiu MAaKCUMAbHO 803MOXCHOe paboyee HanpaxeHue He MeHee, Yem
Ha 20% meHbue, YeM MaKkcumMasbHoe 0aumensHoe paboyee HanpaxceHue Y3P3C.

Mpu omknoHeHuu Uv 6onee, yem Ha 15% om HomuHana ycmpolicmea nodsaexcam 3ameHe
He3asucumo om paboyezo HaNpaxceHUs 8 3auuwaemoli yenu.

Heobxo00umo 8Kka04UMb NPosepPKy ycmpolicme 3awumel 8 mexHu4yecKue pe2aameHmeol o
06CnyHUBAHUIO YCMAHOBKU, U NMPou3800UMmMeb repuoouyeckyro nposepky. PekomeHdayuu no
nposepkKe 8 xo0e 3KcnaAyamayuu rnpusedeHol 8 0okymeHme «llepuoduyHocme U cooepicaHue
npoeepoK ycmpolicme 3auw,umsl om rnepeHanpaxceHul».

lMposepKy ¢ ucnonb3zo8aHUeM UHCMPYMeHMAAbHbIX Cpedcme Heobxodumo nNpou3sooums 8
06a3amenbHoM nopAoKe 018 NpodsaeHUA cpoKa cayicbol Y3PIC.
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3. MapkupoBKa 1 ynakoBKka. Komnnaekrt nocrasku.

Ha nuuesoli naHenu 0603HaYeHbl Kaemmbi 0715 MOOKAOYEHUSA 303eMAeHUsA, 3aujuuaemoli
uenu (0o6opydosaHus), OUCMAHUUOHHOU CU2HAAU3AUUU, KHOMKA U ceemoduod UHOUKamopa
cocmosHuA. Ha Hekomopbix munax ycmpoticme moxcem 6bimb YKa3aHO MAK e
MaKcumasnbHoe 0s1umesnbHoe paboyee HanpsaxdceHue. [pumep MapKUPOBKU nuyesbix naHenel
rnoKasaH Ha puc.9-10

758 1508 4208 g ® K conneunon 6aT@®pee .T. .f.
K conneuHoi 6aTapee e = K conHedynoi 6aTapee
Y3®3C
MoHuTOpHHT * ' MOHMTOpMH600/4O ‘ . MOHUTOPUHT Y3®IC “ '
neperpesa  Hopma OTKa3 neperpesa HopmBTKaR neperpesa HOpPMBTKaB
150B P 9
@) Q 2208 UCYHOK 9.
) o 0008 o Jluyessle
Tect TecT TecT
PE naHenu Y3®3C
s PE PY Ps RIE P RIE ° RIE PS
Y303C Y393C Y303C
y3oac-a y3®3C-a4 y3®3C-4
75B 1508 4208
MOHUTOPUHT 75B 150B 420B 600B 75B 150B 420B 600B
neperpesa
MoOHUTOPUHF MOHUTOPUHF
neperpesa neperpesa
PucyHok 10. /luyessbie
naHenu Y3®3C-
[ ) *——0 [ @  J 'a
PE PE FE

Ha 60oKosoli nosepxHocmu yKa3viearomcs:
- nosHoe HaumeHosaHue ycmpolicmea;
- 3HQYeHUA MAKCUMasbHO20 OumesibHo20 paboyezo HanpaxceHUs Un u MakcumasnbHO20
pa3psadHo20 moka Imax;
- Mecay u 200 npouzsoocmsa;

YnakosKa npou3sodumcs 8 KOpobKuU U3 20(hpOKAPMOHA Uau noausmuseH. B 3a800cKyto
YNAKOBKY 8KAa0bleaemcsa 00UH riacriopm u3oenus.

4. UHdopmauua ana 3akasa

lMpu 3aKa3e cinedyem ykazame HA38aHUE U30es1UA 8 KOMOPOM OMPAXEHb:

- K/1acc U HasHavyeHue ycmpolicmesa;
- MaKcumasnbHoe 0snumesnbHoe paboyee HanpsaxceHUe U MAaKCUuMasnbHsll pa3paoHell mok
- Hanu4ue OUCMAHYUOHHO20 KOHMPOsA nepezpesa 014 Y3P3C.

HaseaHusa ycmpolicme u coomeemcmeayroujue UM 371eKmpuveckue XapaKkmepucmuKku
npusedeHsl 8 mabauuax 3-8 (n.1.2).

lMpumepsol 3aKa3a:
ycmpolicmeo 3aujumel Kommerxc Y3®3C-3 150/10
ycmpolicmeo 3auwjumel Kommerxc Y3P3C-2 420/40k
ycmpolicmeo 3aujumel Kommenxc Y3®3C-4 300/80
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