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Ha KOTOPBIH AaHa Howmep nynra, Ha KOTOpBIA 1aHa Howmep nynra,
TIPUIIOKEHHUS TIPUIIOKEHHUS
CCBUIKA CCBUIKA
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I'OCT 1516.2-97 7.4.1,7.13.1 I'OCT 17703-72 [Mpunoxenue 1
I'OCT 2991-85 8.9 I'OCT 18311-80 [Mpunoxenue 1
I'OCT 8865-93 33.1 I'OCT 19132-86 3.74
I'OCT 9920-89 323,743 I'OCT 21130-75 373
I'OCT 10434-82 3.74 I'OCT 21242-75 3.74
I'OCT 12969-67 8.1 I'OCT 23216-78 7.14.1,8.9
I'OCT 12971-67 8.1 I'OCT 24634-81 8.9
I'OCT 14192-96 8.7

6. Orpanndenne cpoka paeictBus cHATOo IlocranoBnenwem ['occranmapra CCCP ot

27.03.92 Ne 290

7. UBNAHUE (utomns 2003 1.) ¢ MU3menenussmu Ne 1, 2, yTBepkIeHHbIME B MapTe 1986 T.,
mapre 1992 r. (MY C 6-86, 6-92)

HacTosmuil ctanmapT pacnpocTpaHseTcs Ha NPedOXpaHUTENU, NpeJHAa3HAaYeHHbIE Ui
AIEKTPOYCTAaHOBOK TpeX(a3HOTO MepeMeHHOro Toka 4acToTsl 50 u 60 'l ¢ HOMHHAIBHBIM
HanpspkeHneM ot 3 mo 220 kB, B ToM umcie Ha NMpenoXpaHUTENH, NMpeAHa3HauYCHHBIE Ha
9KCTIOPT.

CraHzgapT HE paclpoCTpaHseTCsl Ha NPEIOXPAaHUTENH CIEHHUANbHBIX HCIOIHEHHH,
IIPeAHA3HAYCHHBIE Ul paOOTHI B YCIIOBUSX:

HaIIM4YMsL B OKPY’>KAIOIEM BO3AyXE AbIMA, TOKOIPOBOAAIMINX MM XMMHUYECKH aKTHBHBIX
Ta30B WM I1apoOB, COJIM, MOBBIMICHHOTO KOJHNYCCTBA MBI,

MOKapo- WK B3PBIBOOIACHBIX MIOMELEHUH (HalpUMep B Ta30BBIX LIaXTax);

MOBBIIICHHONW BHOpalMU, a TaKKe TPSACKA M yAapoB (HAmpuMep, AJs TOJBHIKHOIO
COCTaBa 3JIEKTPU(HUINPOBAHHBIX JKEIE3HBIX JOPOT, IKCKaBaTOPOB H T.11.).

TpeOoBaHMs HACTOSAIIETO CTAHAAPTA SIBISIOTCS 0043aTENIBHBIMU.

TepmuHBI, IPUMEHEHHBIE B CTAHAAPTE, U UX ONPEEIICHNUS ITPUBEACHBI B IPHIIOKEHUH 1.

(M3meHenHas pepaxuus, Uzm. Ne 2).



1. KTACCU®UKALUA

1.1. IlperoxpaHuTeny NOAPA3ASISIOTCS O HIKECIEAYIOIMM OCHOBHBIM ITPU3HAKAM.

1.1.1. TTo poxy ycTaHOBKH:

JUIst paOOTHI B MOMEIIEHHSAX (KaTeropuu pasmenienus 3 u 4%);

U pabOTHI HA OTKPBITOM BO3IyXe (KaTeropus pasmerneHus 1%);

JU1sl pabOTHI B METAIUTNIECKUAX 000JI0YKaX KOMIUIEKTHBIX PACIIPEACIUTEIBHBIX YCTPOUCTB
(KPVY), ycTaHaBIHBaeMBIX B IIOMEIICHUAX (KaTETOPUH pa3MemieHus 3 u 4*) u Ha OTKPBITOM
BO3IyX€ (KaTeropus pasmenieHus 2°*).

* TIo TOCT 15150.

1.1.2. Ilo Ha3HAYEHNUIO — TS 3AINATHI:

CHJIOBBIX TPaHC(HOPMATOPOB, BO3AYIIHBIX M KaOCIbHBIX JIHMHUH;
KOHJICHCATOPOB;

3JIEKTPO/ABUTATEIICH;

TpaHC(HOPMATOPOB HATIPSHKCHHS.

[Mpumeuanne. Ilpenoxpanurteny, NpegHa3HaYCHHbIE IS 3aIUTHl OZHOTO BHAA 00OPYHOBAHHUSA,
MOTyT OBITH MCHOJIB30BAHBI IS 3alIUTHI APYTOro BHAA OOOPYJOBAHUS, €CIM 3TO MPEIyCMOTPEHO B
COOTBETCTBYIOIINX CTaHAApTax MIM TEXHHYECKHX YCJIOBHSX (namee MMeHyeMbIXx «CTaHmapThl Ha
KOHKPETHBIE CePUH WJIH THIIBI IPEAOXPaHUTENEI»).

1.1.3. Tlo cmocobHOCTH OrpaHUYMBATh TOK IIPU OTKIIIOYEHUH:
TOKOOTPaHUYUBAIOIIHE;

HETOKOOTPaHUYMBAIOIIHE.

1.1.4. TTo muama3oHy TOKOB OTKJIFOUCHUS *:

* Ha npenoxpaHuTeNu TpaHcHOpMAaTOPOB HAIMPSDKEHHS HE PACIIPOCTPAHAETCS.

Kimacca 1| — ¢ Iuama3oHOM OT OJHOYACOBOIO TOKA IUIABJICHHUS O HOMHHAJIBHOTO TOKA
OTKITFOUYCHUS (00IIeTo IPUMEHEHH);
Kjacca 2 — C JAMANa30HOM OT HOPMHUPOBAHHOTO MHHHMMAJBHOTO TOKA OTKIIOYCHHS,

MIPEBBIMIAIOIIETO OJHOYACOBOW TOK IUIABJICHMS, O HOMHHAIBHOTO TOKAa OTKIFOYECHUS
(IpUMEHSIOTCS, TJIAaBHBIM 00pa3oM, Ul COBMECTHOH paboThl C BBIKIIOYATENIEM HArpy3KH
WIN JpyTUM anmnapaToM, CIIOCOOHBIM OTKJIIOYaTh TOKH, MEHBIINE HOPMHPOBAHHOTO
MHHUMAJIBHOTO TOKA OTKJIIOUEHHS IIPEIOXPAHNUTETIS).

1.1.5. Tlo criocoOy rameHus Iyru:

C NPUBCACHUCM AYI'M B TECHOC COIPUKOCHOBCHUE C MCIKHMMHU 3€pHAMH HAIIOJIHUTECIIA
(TpeToOXpaHUTENTU ¢ MEJIKO3EPHUCTHIM HAITOJHUTEIIEM);

C PE3KUM paclIMpeHHeM (BBIXJIOIIOM) Ia3oB, 00pa3yIoMmuXcsl IPH BO3AECHCTBUH IYTH Ha
TBEP/bIil ra30TeHePUPYIOIINIA MaTeprall (BBIXJIOHBIE PEI0XPAHUTEIH).

1.1.6. I1o HATMYHIO [TOKOJISI OCHOBAHUS:

C LIOKOJIEM;

0e3 OKOJIA.

1.1.7. TTo KOHCTPYKTHBHOH CBSA3H MEXIY HOITIOCAMHU:

TPEXIOIIOCHOS UCIOHEeHUEe* * — ¢ 00IIel paMoii Ha 3 mostoca;
OJTHOTIOJIFOCHOE HCIIOJTHeHHE **,

** B craHmapTe, eciM HE OTOBOPEHO HHAde, IOJ «IIPEHOXpaHUTEIeM» IOHUMAaeTcs Jroboe
HCTIOJTHEHHE — OJIHOIIOJIIOCHOE MM TPEXIOIIOCHOE.

1.1.8. Ilo moyoXXeHHIO 3aMEHSAEMOro »J>JeMeHTa (JepxKarens — Yy BBIXJOMHBIX
npeJoXpaHuTeNell)  OTHOCHUTEIbHO  KOHTAKTOB  OCHOBAaHHS  IOCIE€  cpabaThIBaHUS
TIPEAOXPAHUTEIIS:

C HEM3MEHSIOIINMCS TTOJIOKEHUEM;

C OTKHHYTBIM ITOJIOKECHUEM.

1.1.9. 1o HanMYHFO YCTPONUCTB CUTHAIHM3ALNH, OJIOKUPOBKHU H YIIPABICHUS:

C MECTHBIM yKa3aTeleM cpabaThIBaHUS W Oe3 Hero;

C yZIapHBIM YCTPOMCTBOM JUIi MECTHOTO YIIPABICHHS NPHUCOECIMHEHHBIM armapaToM WU
YCTPOMCTBOM JUCTaHLMOHHOM CUTHAIN3ALUH, OJIOKHUPOBKHU U yIIPABICHUS;

6€e3 yCcTpOWCTB IUCTAHIIMOHHONW CUTHAIN3AINY, OJIOKUPOBKHU U YIPABICHHUS.

1.1.10. ITo Buxy 3aMeHSEMOT0 3JIeMEHTA:

B BUAC OJUHOYHOI'O IMaTPOHA,

B BUAC IBYX WJIN HECKOJIbKUX MapaJlUICJIbHbIX WJIN MMOCICA0BATCIbHBIX ITATPOHOB,

B BHJIC TINIABKOT'O 3JICMCHTA (C JOIIOJTHUTCIIBHBIMH [leTaJ'lﬂMl/I).

2. OCHOBHBIE (HOMHWHAJIBHBIE) TAPAMETPBI

2.1. K HOMHHANBHBIM TTapaMeTpaM MPEeIOoXPaHUTEIs] OTHOCITCS:

HOMHMHAJIBHOE HalpsDKeHHe mpenoxpaHutens Uy, (COOTBETCTByIOIIee HaHOOJbIIee
pabouee HanpspKeHHE TpegoxpannuTens — Uyy);

HOMHUHAJIbHBIN TOK MIPEAOXPAHUTEINS L0y

HOMMHAJIBHBIM TOK 3aMEHSEMOT0 3JIEMEHTA Iyy0y 5, PABHBIH Loy

HOMMHAJIbHBIM TOK OCHOBAHUS IPEIOXPAHUTENS Loy oc;

HOMUHAJIBHBIN TOK NaTPOHA oy (A1 TOKOOTPAaHUYHMBAIOLIUX MPEIOXpaHUTENEN);

HOMUHAJIBHBIN TOK JEprKaTells 3aMEHSIEMOTro MIEMEHTA Iy, , (IPY HAJTMUUH JepaKaTems);

HOMUHAJIbHBIN TOK OTKJIIOUEHHUS MPEIOXPAHUTENS I 1oy

[IpemoxpanutensM  TpaHCHOPMATOPOB  HANPSOIKCHUS  MPHUIHCHIBACTCS  TOJBKO
HOMHHAIBbHOE HanpspkeHue Uy, (M COOTBETCTBYIOIIEE HaWOOJNbIIee pabodyce HAmpsHKEHUE
Usp)-

3HaYeHNsT HOMHHAJIBHBIX ITAPaMETPOB [OJDKHBI BHIOMPATBCS W3 YHCIA CTaHAAPTHBIX
3HAYCHUH, IPUBEICHHBIX B Ta0II. 1.



Tabmuma 1

2.3. CtpyKTypa yCIOBHOTO 0003HAUEHHUS IPEIOXPAHUTENS

nmx X X-X X-X X X

O603HaueHNe 3HayeHHe napameTpa
napamerpa TOKOOTPaHNYUBAIOIIUE HETOKOOTPaHUIHMBAIOIIUE
MPEIOXPaHUTENIN NPEeIOXPaHUTEIN
Uson/Unp, KB | 3/3,6; 6/7,2; 10/12; 15/17,5; 20/24; | 6/7,2; 10/12; 15/17,5; 20/24; 35/40,5;
35/40,5 110/126; 150/172; 220/252

Liow ¥ Liowos A | 2;2,5; 3,255 6,3; 8; 10; 16; 20; 25;
31,5; 40; 50; 63; 80; 100; 125; 160;

2;2,5;3,2;5;6,3; 8; 10; 16; 20; 25;
31,5; 40; 50; 63; 80; 100; 125; 160;

200; 250; 315; 400; 630; 800; 1000 200

Liowiocs A 10; 25; 40; 63; 100; 125; 160; 200; 25; 63; 100; 200
400; 630; 800; 1000
Loy A 25; 63; 100; 200
Lyowms A 2:2,5;3,2;5;6,3; 8; 10; 16; 20; 25; -
31,5; 40; 50; 63; 80; 100; 125; 160;
200; 250; 315; 400
I*woms KA 12,5; 3,25 4; 5; 6,3; 8; 10; 12,5; 16; 205 | 1,6; 2; 2,5; 3,2; 4; 5; 6,3; 8; 10; 12,5;

25; 31,5; 40; 50; 63 16; 20

* 3HaueHus [, o, YCTAHOBICHBI AT OTKIIOYEHHS TOKAa KOPOTKOTO 3aMBIKAHMS B HHIYKTUBHOH
LeMy.

[IpeanoururenbHoe 3HAYEHHUE I,y NPU OTKIIOYEHHUH TOKA KOPOTKOI'O 3aMBIKaHUS B
€MKOCTHOM e JUIsl IPeI0XPaHUTEIs], 3aIMIIAIOIIEr0 KOHJIEHCATOP, I0JDKHO MPEBHIIATh B
20 nim 50 pa3 Loy, (B CIIydae OHOPOAHON CEpPUU MPENOXPAHUTENEH — HAUOOIBIIUH [y, ).

(M3menennas penakuusi, 3m. Ne 1, 2).

2.2. B cranmaprax Ha KOHKPETHBIC CEPHH WU THIIBI TpeIOXpaHHUTeNed W (WiH) B
OKCILUTyaTAallMOHHONW  JOKYMEHTAIlMd  JOJDKHBI ~ YKAa3bIBaThCS ~ TEXHHUYECCKHE  AHHEIC
MIpeIOXpaHUTENIeH COTIACHO MPUIIOKEHHIO 2.

I'pynma O6ykB u 1udp ycIOBHOTO 0003HAUEHUS, PACIOJIOKEHHBIX O IMEPBOTO THPE,
03HAYaroT CEpUI0, COBOKYITHOCTh CEPUH M 3HAUEHUS! HOMHHAJIBLHOTO HAIPSHKEHUS — THII, a
0003HaUCHKE B I[CJIOM — THITOUCIIOJHEHUE TPEIOXPAHUTEIIS.

[Ipumep ycinoBHOTO 0003HAUCHHS MPEIOXPAHUTENS C MEIKO3CPHUCTHIM HAMOJIHUTEIICM,
MpeIHa3HAYCHHOTO IS 3al[UTHl CHIIOBOTO TpaHC(hopMaTopa KOHCTPYKTHBHOTO UCIIOTHECHUS
101, Ha HOMUHanbHOE HampsbkeHue 10 kB, HomuHanmbHBIA TOK 20 A, HOMUHAJIBHBIN TOK
oTkitoueHus 20 KA, KIMMaTHYeCKOro UCroyiHeHust Y, kareropuu pasmeruenus 1 no FOCT
15150:

Ipeooxpanumens IIKT 101—10—20—20 V1

| Kareropus pasmenienus no 'OCT 15150

Kimmmaruueckoe ucnonnenue no I'OCT 15150

HomuHanbpHbIN TOK OTKIIFOYCHHUS OpeaoXpaHUTEIIA B
KujioamMiiepax

HomuHanbHbIi TOK IPCAOXPAHUTECIIA B aMIIepax

Homunaneaoe HAIIpsSOKCHUC TNPCAOXpPAaHUTCIIA B

KHNJIOBOJIbTax
Tp6X3Ha‘IHOC 4quciio, O3Ha4Yaromee YCIIOBHO€
0003HaYeHUE KOHCTPYKTUBHOTO HCIIOJITHCHHUA

OJTHOTIOJIFOCHOE WJIM TPEXIIONIOCHOE HCIOJHEHHUE,
rabapuT 3aMEHSEeMOTO JJIeMeHTa (Jep)kareis) |
KOJIMYECTBO MAaTPOHOB, MaTepual Kopiyca narpoHa

u Jap.
Hasnauenne: T — i1 3amuThl  CHIIOBBIX
tpaHcopmaropoB u  gmHuil; K o —  gud
KOHJieHcaTtopoB; J| — nana anexkrponsurateneii; H

— JUIs TPaHC(OPMATOPOB HAMIPSHKCHUS

Bykeer K (¢ MeNKO3epHHCTHIM  KBapLEBBIM
HaIoJIHUTeNIeM) WK B (BbIXstonHoM)

[Ipenoxpanutens

IIpumedanne. Ecnu npegoxpanuTens npenHasHadeH AT OTKIIOYEHUS TOKa KOPOTKOTO 3aMBIKAHUS
B MHIYKTHBHOM M €MKOCTHOI LIENH, TO B YCIOBHOM 00O3HAYCHUH MPEIOXPAHUTEIS YKA3BIBAIOT 1, 10y B
HHJyKTHBHOH LIeTH, a I ;0 B EMKOCTHOH IIENH YKA3bIBAIOT B CTAHAAPTAaX Ha KOHKPETHBIC CEPUH HIH
TUIBI IPEIOXPAHUTEIICH.

B ycioBHOM 0003Ha4eHMH YKa3bIBAIOT /,uo B EMKOCTHOHM IIENH, €CJIM HpeIOXpPaHUTeNlb
MpeIHa3HaueH TOJIBKO JUIsl OTKIIFOUEHHSI TOKA KOPOTKOT'O 3aMbIKaHHs B €MKOCTHOI IETIH.

(M3meHenHas pepaxuus, Uzm. Ne 1).
3. TEXHUYECKUE TPEBOBAHMUSI
3.1. O6mmue TpedoBaHUS

3.1.1. IlpemoxpaHHUTENN TO/DKHBI HM3TOTOBJIATHCS B COOTBETCTBHM C TPEOOBAHUSIMHU
HaCTOAIIEr0 CTaHJapTa U CTaHJapTOB MJIM TEXHUYECKUX YCIOBHH Ha KOHKPETHBIE CEPUH WIIN
THIIBI TTpEeJOXpaHUTENeH (B JalbHEHIIeM HMEHyEeMble CTaHAapThl HA KOHKPETHBIE CEpHH WIIN
THUIBl TIPEJOXpaHUTENeH) 1Mo paboduM 4YepTekaM, YTBEPXKIEHHBIM B yCTaHOBJICHHOM
TTOPSIIKE.

(U3menennas pepakuus, Usm. Ne 1).

3.1.2. IlpemoxpaHuTenu IOJDKHBI MpeTHAa3HAyaThes UIS SKCIDTyaTallMd B paioHax ¢



YMEpPEHHBIM M (WJIM) XOJNOJHBIM KIMMaToM B YCIOBHUSX, IPEIYyCMOTPEHHBIX JUIf
knuMatudeckux ucnonnenuit Y, XJI u YXJI, kareropuit pazmemenus 1, 2, 3, 4 mo TOCT
15150, u yaoBIETBOPATh B YaCTH BO3JEHCTBHS KIMMATHYECKUX (haKTOPOB BHELIHEH Cpejbl
tpeboBanusm [OCT 15150 u TOCT 15543.1.

3.1.3. IIpemoxpaHuTeny TODKHBI IPEAHA3HAYATHCS JUIsL pabOThl Ha BBICOTE HAJl YPOBHEM
Mops 1o 1000 m.

[Ipumeuanue. [lomyckaercs mpuUMEeHEHHE NpemoxpaHureneld Ha BbicoTe Oonee 1000 M ¢ yueTrom
morpaBok o 'OCT 1516.1 u TpeboBanuii 1. 3.3.3 HACTOSIIETO CTaHAAPTA.

3.1.2,3.1.3. (U3menenHas pegaxkuus, U3m. Ne 2).

3.1.4. Ipenoxpanurenn Ha Uy, < 35 kB momkHBI mpemHa3HAYaThCS Ui PabOTHI B
ANEKTPUYECKUX CETAX KaK C M30JMPOBAHHOMW, TaK M C 3a3EMJICHHOW HEHTpabio, a Ha Uy >
110 kB — st paboTHI B CETSAX C 3a3eMJICHHOW HEUTPAbio (C KOA(PPHUIIMEHTOM 3aMBIKAHHS
Ha 3eMJII0 He BhIme 1,4).

3.2. TpeGoBaHus K 3JIEKTPUYECKON MPOYHOCTH M30JISAIIUN

3.2.1. DnekTpudeckas MPOYHOCTh M3OJISAIINN MIPEeIOXpaHUTENEH JOKHA COOTBETCTBOBATh
tpeboBanusam ['OCT 1516.1.

Jlomyckaercsi, 10 COIJIaCOBaHMIO C 3aKa3YyMKOM, H3TOTOBJIECHUE IpPEAOXpaHuTeneil c
JIEKTPUUECKOI TMPOYHOCTHIO HM3OJILMU MEXAYy KOHTAKTaMH OCHOBAaHMsS MpPU BBIHYTOM
3aMEHSIEMOM 3JIEMEHTE, COOTBETCTBYIOIIEH TPeOOBaHUSM K IIPOYHOCTH W3OJLSIIUH Ha 3EMITIO.

3.2.2. JlonojHUTENbHBIE TPeOOBaHUS K DIEKTPHUYECKOM MPOYHOCTH  W3OJLILUH
MpeJOXpaHUTENed KAaTerOpUH pa3MEIIeHUs 2, OompenenseMble KOHACHCAIWEH BIaru
(BBIIaIEHUEM POCHI), TOJDKHBI OBITH YCTAHOBIICHBI B CTAHAAPTAX HA KOHKPETHBIE CEPUH WITH
THUIIBI IPEAOXPAHUTENEH STOM KATErOPUH.

3.2.3. IIpenoxpaHuTeny KaTeTOPUH pa3MemieHus | JODKHBI UMETh UIMHY IyTH YTEUKH
BHerHelr m3omsanuu ocHoBauus mo ['OCT 9920.

Kareropuss mpemoxpaHuTenei B 3aBHCHMOCTH OT JUIMHBI IYTH YTEYKH BHEUTHEH
nzossinuu (A, b unu B) nomwkHa ykaspiBaThes B CTaHIApTaX Ha KOHKPETHBIE CEPUU WIIH THUIIBI
IIpEOXPaHUTEIIEH.

(M3menennas penakums, U3m. Ne 2).

3.3. TpeGoBaHus MO HATPEBY

3.3.1. Temneparypsl HarpeBa W COOTBETCTBYIOIIME IPEBBILICHUs TEMIIEPaTypbl (IpH
3¢ GeKTUBHOHN TeMIlepaType OKpykaromiero Bo3ayxa miroc 40 °C) gacreit mpenoxpaHuTens 1
MIPUMEHEHHBIX MaTePHAaJIOB B MPOAOIDKUTEIHHOM PEXXUME TIPH TOKE, PABHOM HOMHUHAIEHOMY
TOKY TIPEJOXPAHUTENS, He JOJDKHBI IPEBhIIATh 3HAYCHUH, IPUBEICHHBIX B Ta0II. 2.

Tabmuma 2
Yactu npefoxXpaHuTeseil, UX MaTepuall, IOKPhITHUS U Haunbonpimue nomyctumele
XapakTep coeIMHeHus 3HayeHus, °C
TeMIepaTypa MPEBBIIECHNS
Harpesa Temreparypbr**
1. KoHTaKT - neTany M KOHTAaKTHBIE COEAMHEHHs B
BO3JyXe€:
a) TpPYXUHHBIE KOHTaKkThl (M3 MeAW U MEIHBIX
craBos*?):
0e3 MOKPHITHSA 75 35
¢ MOKphITHEM** cepeBpOM MM HEKeIeM 105 65
C HOKpBITHEM 0710BOM* 95 55
0) KoHTakTHbIC (B T. 4. OOJTOBBIC) COCTUHEHHUS (U3
MeN, ATIOMUHUS WM UX CIIaBOB), B T. Y. BBIBOJBI
PeIOXPaHUTEI* :
0e3 MOKPBITHS 90 50
C HOKPBITHEM CepeOpOM MIIH HUKeneM* 115%° 75%6
C TIOKPBITHEM OJIOBOM 105 65
2. Meramyeckne 9acTH, HCIIOJIb3yeMblE — Kak *8
TIPY>KUHBI
3. M3ossnuoHHBIE MaTepHalIbl WIM METAUTMYECKHE
YacTH, CONpHKACAIOIUEcs C  W3OSILHUOHHBIMU
MaTepHallaMH, CJIETYFOLINX KJIaccoB
HarpeBoctoiikoct (mo 'OCT 8865)
Y 90 50
A 105 65
E 120 80
B 130 90
F 155 115
H 180 140
C Cs. 180* Cs. 140

* JlomycTUMBIE TeMIIEepaTyphl KOHTAKTHBIX COSIHMHEHUI N3 MAaTepPHaIOB, HE YKa3aHHBIX B Ta0I. 2, U
C JApyTMMHU TIOKDPBHITHSMH YCTAaHAaBIMBAIOT B CTaHIAApPTaX HAa KOHKPETHBIC CEPUHM WM THIIBI
MIpeIOXPaHUTEINEH IPH HATMINU COOTBETCTBYIOMINX TEXHIUECKUX 000CHOBaHUH.

** Jlng mpenoxXpaHHTeNIed KaTeropu pasMelieHHst 4 HauOOJIbINNE JOMYCTHMBIE HPEBBINICHHS
TeMIlepaTypbl HpHHUMAIOT Ha 5 °C BhIIIe yKa3aHHBIX B Ta0II. 2.

*3 ECIIM KOHTAKT - JETAll HMEIOT PasHble HOKPHITHS, JOIYCTHMbIEC TEMIIEPATYDPEl IPHHUMAKOT 110
TOM Jeranu, Ui KOTOPOH HOPMBI HarpeBa UMEIOT MEHBIIINE 3HAYEHMUSL.

** Hopmbl HArpeBa 3aJaHbl /IS yCIOBHS, KOIJA CIOM MOKPHITHS HA KOHTAKTHBIX TOBEPXHOCTAX
(xoTs1 OBl YTOHYEHHBIH) COXpaHsETCs IOCIEe HCTBITAHUS Ha MEXaHWYECKyl0 HM3HOCOCTOHKOCTh. Ecnm
YCJIOBHE HE BBIMOIHAETCS, TO KOHTAKTHI CIEAYET pacCMaTPUBaTh KaK HE UMEIOIHE TTOKPBITHSI.

*5 EC/IM KOHTAKT - ICTANH HMEIOT Pa3Hble MOKPHITHS, TO AOMYCTHMBIC TEMIEPATYPhl KOHTAKTHOTO
COeIMHEHHMS IPUHUMAIOT T10 TOH AeTaiH, U1l KOTOPOH HOPMBI HarpeBa MMEIOT OOJIBIINE 3HAUCHUS.

*6 Jlns BBIBOZIOB npenoxpanutens — 105 °C (cooTBeTcTBYyIOIIEE PEBEIIIEHIE TEMIIEpaTypsl — 65
°C) — He3aBHCHUMO OT HaJW4{s WIM OTCYTCTBHUS ITOKPBITHS, MPUCOEIMHIEMOT0 K BEIBOJY BHEIIHETO
IIPOBOJHUKA.

*7 OrpaHHuMBAETCS TONBKO OCOOBIMH YCIOBHAME paGOThI META/IHYECKMX dacTeil (ILIaBKHif




3J'ICM€HT) " Tpe60BaHI/IeM OTCYTCTBUA HOBpC)K,Z[eHI/If/‘I COCCAHUX yacTen.
#8 TeMnepaTypa WM MPEBBIICHUE TEMICPATYPbl HE JOJDKHBI JOCTUIaThb TAKOT'O0 3HAYCHUA, IPU
KOTOPOM 3HAYECHHUEC YIIPYIOCTH MaT€prajia CHUXKACTCA HUXKE HOPMBI.

(U3meHeHHas pepaknus, U3m. Ne 2).

3.3.2. B cimydae HCHONB30BAHUS TPEIOXPAHUTENS IIPH TEMIEpPaType OKPYKArOIIEro
Bo3ayxa Beme 40 °C (s kareropun pasmenierns 4 — sorime 35 °C), Ho He BhIIIE 60 °C,
TOKOBasi Harpyska JO0JDKHa 6bITl:. CHW)KCHAa TMIPOTUB 3HAYCHHA HOMHHAJIBHOI'O TOKa
MPEIOXPAaHUTENsI TaK, 4TOOBI TEMIIepaTypa HarpeBa €ro yacrteil He MpeBhICHIA 3HAYCHUH,
yKa3aHHbBIX B Ta0J. 2.

CreneHb CHW)XEHHMS HAarpy3Kd M, TpPH HEOOXOAMMOCTH, APYrMe YyKa3aHWS JaroTCs
N3rOTOBUTENIEM.

3.3.3. B ciryuae UCIIONB30BaHMSA MPeIoXpaHuTens Ha BeicoTe 6omee 1000 M Hax ypoBHEM
MOps TEMITepaTypy HarpeBa ero 4acTeil CHIKAIOT MPOTHB YKa3aHHBIX B Ta0JI. 2 3HAYCHUH Ha
0,4 % =a xaxase 100 m cBepx 1000 M.

(BBeaeH nonojHuTeNabHO, M3M. Ne 2).
3.4. Tpe6oBaHus K MeXaHUYECKOH PadOTOCIOCOOHOCTH

3.4.1. Tlo MexaHHMYECKOW H3HOCOCTOMKOCTH MPEJOXPAHUTENH JOJDKHBI BBIIEPKUBAThH

CJIEIYIOMIee YUCIO OMepalfii «yCTAaHOBKA — W3BJICUCHHE» (BKJIIOYCHHE W PYYHOE HITH
aBTOMAaTHYECKOE OTKHIBIBAHKUEC) 3aMCHIEMOTO JIEMEHTA (JIepKaTes):

npenoxpaHuTend Ha Uyoy <35 KB wooiviiiiiieieee 300

npenoxpaHuTenu Ha Uy = 110 KB oo, 150

3.4.2. YcTpoWCTBO U AMCTAaHIIMOHHOW CHTHANW3AlMU, OJOKMPOBKU WM YIPAaBIICHUS
JIOJKHO 110 MEXaHUYECKOW M3HOCOCTOMKOCTH BhIAepkUBaTh S00 oneparuii.

3.4.3. IlpegoxpaHnTENN KAaTErOPUU pa3MemieHns | TOIDKHBI HOPMalIbHO padoTaTh, B TOM
YrcIie TOMYyCKaTh CMEHY 3aMEHIEMOTO 3JIEMEHTA, B YCIOBHSX TOJIONIE/Ia TIPH TOIIIUHE KOPKHU
mpaa 10 20 MM U BETpEe CKOPOCTHIO 0 15 M/c, a Ipu OTCYTCTBUM ToJiojiela — TIpU BeTpe
ckopocThio 10 40 M/c.

3.4.4. TlpenoxpaHuTeNd KaTEerOpWH pa3MemieHus | ITOJDKHBI OBITH paccuuTaHbl Ha
TSHKCHHE TIPOBOJIOB B TOPU30HTAIHHOM HAIllpaBJIeHHUH, B IUNIOCKOCTH IOJIfoca, He Menee 250 H
s ipenpoxpanuteneit Ha Uy, < 35 kB u He menee 500 H mns npenoxpanureneit Ha Uy, >
110 xB.

3.5. TpeGoBaHus K CTOIKOCTH MPU CKBO3HBIX TOKAX

3.5.1. TIlpenoxpaHuTenu JOJDKHBI BBIIEPXKHBATh 0€3 TMOBPEXKICHUH, MOTYLIHX
NPEISITCTBOBaTh WX HOPMAaJIBHOM  paboTe, JJIEKTPOJMHAMHYECKOE M TEPMUYECKOE
BO3/ICfICTBHE CKBO3HBIX TOKOB MEPETPY3KH W KOPOTKOTO 3aMBIKaHMS NPH 3HAYCHUSX ITHX
TOKOB M COOTBETCTBYIOIIMX BPEMEHAX, OIPEAEIIEMBIX «BPEMSI-TOKOBOH XapaKTEPHUCTUKOH
MIPEAETBHO JOMYCTUMBIX TEPErpy30K», MPUBOAMMON B CTaHAAPTaX HAa KOHKPETHBIE CEpHU
WJIN TUIBI IPEAOXPAHUTEINEH.

TpeOoBanust HAcTOAIIEr0 IyHKTa HE PpAacIpOCTPaHSIOTCA HA IPEAOXPAHUTENN

TpaHcHOPMATOPOB HAMPSKCHHSI.

3.5.2. IlpenoxpaHuTenu JOJDKHBI BBIIEPKUBATh MHOTOKPAaTHOE BO3AECHCTBHE MEPETrPy30K
(coueraHus TOKa M BPEMEHH €ro MPOTEeKaHHUs), He MPEBBIIAOIINX IPeAeIbHO JOIyCTUMBIE,
olnpenenseMble BpPEMsI-TOKOBOM XapaKTEpPUCTHKOW MpPEAeNbHO JOMYCTUMBIX IIEPErpy3oK,
3a/1aBa€MOI M3TOTOBUTENEM JUISl KAKAOrO 3HAUYEHUS Iy, A AMANA30HA, SKBUBAJICHTHOIO
BPEMEHH ly o 0T 0,01 10 90 ¢ (32 HCKITIOYEHUEM TIPETOXPAHUTENCH TCKTPOIBUTATEIICH, ISt
KOTOPBIX YKa3aHHBIA JHaa3oH cocraBisier 5—o60 c).

3.5.3. IlpenoxpannTend, MpeIHa3HAYEHHBIE TAKXKE VIS 3alUThl KOHJIECHCATOPOB, TOJKHBI
B JIONOJHEHHWE K W3JIO)KEHHOMY B I 3.5.2 BbIIEpXKHBaTh 0€3 MOBPEXKICHHH, MOTYIIHX
MIPENSITCTBOBaTh HOPMAJIBHON paboTe, NMPOIyCKaHUE Pa3psAHOTO TOKa KOHAEHCATopa IpU
3Ha4YeHWN MHTerpana /xoyins, yka3aHHOM B CTaHIAPTaX HA KOHKPETHBIC CEPUU WU THIIBI
MIPEAOXpaHUTENIe, HO HE MPEBBIIAIOIEM 3HAYCHUE, OMNPEACICHHOE M3 BPEMA-TOKOBOH
XapaKTepUCTHKH MPEeIbHO AOIMYCTUMBIX Ieperpy3ok (1. 3.5.2) mist spemenu 0,01 c.

IIpumeuanue. Ha mnpegoxpaHuTeny, HOpeAHA3HAUCHHbIE TOIBKO MM 3aIUTHl KOHAEHCATOPOB,
tpeboBanms m.m. 3.5.1 u 3.5.2 He pacmpocTpaHSIOTCS, a 3HadeHHe MHTerpana J[Koyis HpenerabHO
JIONyCTUMOM Ieperpy3kd yKas3bIBaeTCss B CTaHJapTaX Ha KOHKPETHbIE CEpUM MM  THIIB
NIpeJOXpaHUTeNICH.

3.6. TpeGoBaHMs K OTK/II0YAIOLIEH CIOCOOHOCTH

3.6.1. Orkmovaroniasi CroCOOHOCTh MPEAOXPAHHUTENST MPU TEeperpy3kax M KOPOTKHX
3aMBIKaHHSX JJOJDKHA 00€CIIeYMBATHCS IIPH YKa3aHHBIX HHKE XapaKTEPUCTUKAX U YCIIOBHSX.

3.6.1.1. HanpsbkeHKe ceTd — BIUIOTH JI0 PABHOTO HauOOJIbIIEMYy padodyeMy HaIpsKEeHHUEO
U,y COOTBETCTBYIOIIIEMY HOMHHAIEHOMY HAIPSDKEHHIO MPeoXpaHuTelst U oy

IIpumeuanus:

1. Jnsa npenoxpanuteneit Ha U, = 15 kB, npeqHa3sHaueHHBIX IS UCTIONB30BAHUS B CETAX C Uyygy
= 13,5 kB, u npenoxpanuteneii Ha U, = 20 kB, npennazHaueHHBIX I UCIIOJIB30BAaHUS B CETSIX C
Uiwow = 18 kB, nomyckaercs IOMOTHHUTEIFHO HOPMHUPOBATH OTKIIOYAIOIIYID CHOCOOHOCTH TIPH
YKa3aHHBIX HOMHHAJIBHBIX HAMPSKCHUSIX CETE, HCXOMs U3 HAUOOJIBIIUX pabounx HampspkeHuit 15,2 u
19,8 kB cooTBeTCTBEHHO.

2. llpm npUMEHEHHM NpEAOXpaHUTENeH JuId 3allUThl KOHAEHCATOPOB Ha HOMMHAJIBHBIE
HamnpsDKEHHs MEHBIINE, YeM HOMUHAJbHbIE HANpsOKEHUS INpelOoXpaHHUTeNed, [OMycKaeTca B
CTaHJapTax Ha KOHKPETHBIC CEPUH WIIM THITBI MPEIOXPAHHUTENCH NOMOIHUTEIFHO HOPMHPOBATH HX
OTKITIOYAIOMIYIO CIOCOOHOCTD IPH COOTBETCTBYIOIIMX HOMHHAIBHBIX HANPSDKEHUAX KOHIEHCATOPOB.

(M3meHennas penakuusi, M3m. Ne 1).

3.6.1.2. Tok oTkiroueHHsl (IEHCTBYIOIlEe 3HAUCHHE IEPUOIMYECKON COCTaBISIONICH
OXXHJAEMOTO TOKA [y, COOTBETCTBYIOIIEE MOMEHTY BO3HHKHOBEHHSI HIyrH) — OT
OJTHOYACOBOT'O TOKA IUIaBJICHHUS (A1 IpeoXpaHuTeNnel kiacca 1) WM MUHIMaIbHOTO TOKa
OTKITIOYCHHUs (U1 TIpelmoXpaHuTeNel Kiacca 2 W TIpedoXpaHHuTeNed TpaHCPOPMAaTOpOB
HaNpsDKEHUS1) U BIUIOTh 10 HOMHHAJIBHOTO TOKA OTKIIOYECHUS NMPENOXPAHUTENS [j 0y MPU
mo0oM MomeHTe (yrie) BO3HMKHOBEHHS KOPOTKOT'O 3aMBIKAHHMS OTHOCHTENBHO HYyJIA
CHHYCOMJbI HAIIPSAKCHUA CCTHU.

3.6.1.3. BoccranaBnuBaronieecss HalmpsKeHHE — B COOTBETCTBHHM C HOPMHPOBAHHBIMU
XapaKTEepUCTUKAMH COOCTBEHHOTO MEPEXOAHOTO BOCCTAHABJIMBAIOIIETOCS HANPSDKEHUS



(IIBH), yka3anHbIMH B 1I. 3.6.2.

3.6.2. HopMupoBaHHOe mnepexoiHOe BoccTaHaBiMBawomieecsa HampsbkeHue (IIBH) mns
0’KHAeMOT0 TOKa OTKJIIOYEHHUS, PAaBHOTO [, 4,0y ONpeAeNseTcs (4epT. 1) yCIoBHOMN IrpaHUYHOM
JUHHUEN B BUJE JBYX OTPE3KOB, XapaKTEPU3yEeMbIX HOPMUPOBAHHBIMHU MapaMeTpaMu U, U f,
(nByxmapamerpuueckoe I1BH), n nuHuel 3anma3apiBaHus, XapaKTepHU3yeMOi KOOpIHMHATAMHU
u'n t4.

3HavyeHUs MapaMeTpoB U, W ¢, AJS MEPBOTO TACSIIETO AYTY TONOCA MPEAOXPAHUTEINS,
KOOPIHMHATHI ' M {g, @ TAKXKE CIIPABOYHBIC 3HAUCHMSI CKOPOCTH S HapaCTaHUsI COOCTBEHHOTO
[IBH 1151 TOKOOrpaHUYMBAIOUIIMX U HETOKOOTPaHUYUBAIOLINX [IPEIOXPAHUTENEH TPUBEIECHBI
B TalOuI. 3.

Kpusas co6crsennoro [1BH menu B MecTe ycTaHOBKH NMPEIOXPAHUTEIS TIPU OKUTAEMOM
TOKE OTKJIFOUEHUS], PABHOM I, 10y, HE JOJDKHA OBITH BBIIIE HOPMUPOBAHHON IPAHIMYHOM JTMHUH
U, KpoMe TOro, JO/DKHA OJUH pa3 Iepeceub JIMHUIO 3ama3fblBaHUS U BTOPHUYHO €€ He
nepeceKaTh.



Hopmuposannsie xapakrepuctuxku IIBH

YTO YpOBEHb INeEpeHanpsKeHust npu Uy, HE BBIIIE yKa3aHHOTO B Tabm. 4 ypoBHS Ui
COOTBETCTBYIOIIIETO MEHBIIEI0 HOMHUHAJIBHOIO HaNpsDKeHHs npenoxpanutens. Hampumep
npenoxpanutenb Ha Uy, = 10 kB Moxer ObITh npuMeHeH B ceTH ¢ Uy, = 6 KB, ecnu
HCIBITaHUS NOKa3any, 4To npu U, = 10 kB nepenanpsixenus He npesbiuatoT 23 kB.

Ecnu nepenanpspxenue npu Uy, NPEBBIIIAET NEpEeHANpPsDKEHNE, HOPMUPOBAaHHOE B Ta0JI.
4 s COOTBETCTBYIOILEIO MEHBIIEr0 HOMHHAIBHOTO HANPSDKEHHSI NPEAOXPAHMUTENS, TO
BO3MOXKHOCTh NPUMEHEHHSI JAHHOTO NpemoxpaHutensi B CeTH C Upone <  Ulon
YCTaHABIMBACTCSl IyTEM JOIOJHUTEIBHBIX HCIBITaHWH, MPOBOJMMBIX IO COTJIAIICHUIO
MEXIY 3aKa34HMKOM M M3TOTOBUTEIIEM.

JlomycTuMOCTh  NPUMEHEHMs NPENOXPaHMUTENEeH, B TOM  YHCIE  BBIXJIOIHBIX
MIPEAOXPaHUTENIEH, B CETSIX C HOMHHAIBHBIM HANPSHKEHHEM, MEHBIINM HX HOMHHAIBHOTO
HalpsDKCHUS, YKas3bIBA€TCS B  CTaHAApTax HA KOHKPETHbIE CEPUM WM  THIIBI
IIpel0OXpaHUTEIEH.

Ta6nuua 4
kB
6/7,110/1 | 15/17, | 20/2
Usion/ Usp 3/3,6] 2 2 5 4 135/40,5
HanGonbmee pomycTuMoe IepeHanpspkeHHe, MakcumanbHoe| 12 | 23 | 38 55 75 126
3HAa4YCHUE

1 — ycnoBHas rpannyHas auHus [1BH; Uep=————
2 — nnus 3ana3aeiBanys [1BH (mapasenbHas rpaHHYHOM © |
JIUHAN); 3 } 4
U, paBHO: ;JE |
A : i
14 - 15 ﬁ Uyp— 474 TOKOOIPaHUYMBAIOMIUX §,: :
. u'f - I 2
[pe1oXpaHuTeNeH, i
1,4 - \/EUHP — JUIS BBIXJIOMHBIX Tpenoxpanuteneit Ha Uy |
< B I
SRR ’\/5 g ty i3 Bpema
1,4-1,3 ﬁ U,p — A1 BBIXJIONHBIX NPENOXPAaHUTENEH Ha
Uion 2 110 B;
1
u'= 5 ug; tg=0,15¢,.
Yepr. 1
Tab6muma 3
Bun ITapametpst A Uyor/ Uy, KB
MpeOXpaHUTEICH u 3/3,616/7,2(10/12] 15/17,(20/24 | 35/40,{110/126|150/172{220/252
KOOPJIMHATBI 5 5
ToxoorpaHnuus U., KB 6,2 112,4(20,6 | 30,0 |41,0| 69,6 — — —
arorme t,, MKC 20 | 35 | 50 60 75 100 — — —

u', kKB 2,114,116,9 (10,0 |13,7] 23,2 — — —
t4, MKC 3 5 8 9 11 15 — — —
S, kB/mke (0,31(0,3510,41| 0,50 0,55 0,70

Herokoorpannu u., kKB 7,1 114,2(23,8| 34,5 |47,2| 80,0 | 187 256 374
u t,, MKC 45 | 80 | 115 | 138 | 168 | 230 | 360 455 600
BaoIINE u', kB 23147179 | 11,5]157] 26,7 | 62,3 | 853 | 124,7
t4, MKC 7 12 17 21 25 35 54 69 90
S, kB/mke [0,16(0,18]10,21] 0,25 [0,28 [ 0,35 | 0,52 | 0,56 [ 0,62

3.6.3. HaubGoxpmve nonycTuMble HEpEHANpPsDKEHUs, BOSHUKAIOIIUE MEXKIY BBIBOAAMH
TOKOOT'PaHWYMBAIOILIETO MPEIOXPAHUTENS TP OTKITIOYEHUH, TIPUBEICHBI B Ta0. 4.

[Mux HanpspkeHWs Ha JIyre NpefoXpaHHUTENsl MOXKET MPEBBINIATh 3HAYE€HHE, YKAa3aHHOE B
Tabn. 4, B Teuenne He Oonee 200 MKC, IIPH YCIIOBHH, YTO €r0 3HAUEHHE HE MpEBBILAET 26,
36, 50, 63, 85 m 132 kB CcOOTBETCTBEHHO IS yKa3aHHBIX B TaOJHIle HOMHHAIHHBIX
HaIpsHKEHUH.

C TouKkM 3peHus NepeHANPSHDKEHUH MPH OTKIIIOYEHUH NPUMEHEHHE TPEJOXPAaHNTENS TIPH
HOMHHAIBHOM HaNpsDKeHUH CeTH  Uyoye, MEHBIIEM, HY€M HOMHHAIBHOE HAaNpsDKCHHE
npenoxpaHutens Uy, JOMyCTUMO B TOM ClIy4ae, €CIIH MPOBEICHHbIEC UCIIBITAaHUSI [TOKA3aIH,

3.6.4. 3HaueHne OAHOYACOBOTO TOKA IJIABJICHUS MPEIOXPAHUTENS JODKHO 3aKITI0YaThCs
MEXITy CICAYIOUMMH 3HAYEHUSIMH €r0 HIDKHETO U BEPXHETO MPEICIIOB:

HokHANA ipeaen — 1,3 Loy

BepxHuii penena — 2,0 Loy

[To cormacoBaHuWio C 3aKa3yuKoOM JJisi TPEJOXpaHUTENe Kiacca 2 JOMyCKaeTcs
yCTaHABJIMBATh IPYTHE TPEACTHI.

3.6.5. HopMupoBaHHBII MHUHUMAJIbHBIM TOK OTKIIOYEHHUS TOKOOTPAHUYUBAIOLIETO
MPEIOXPaHUTENS KiTacca 2 YKa3bIBACTCS H3TOTOBUTEIICM.

(M3meHenHas pepaxuus, Uzm. Ne 2).

3.6.6. Bpems ayru ¢, nIpedoOXpaHHUTENS TPH KPATHOCTH Iy ; OTHOCHTEIBHO Iyoy, PABHOU
100 u 6oitee, JOIKHO OBITE, C, HE OoJIeE:

0,01 — st mpemoxpaHuTeNeld ¢ METKO3EPHUCTHIM HATIOJTHUTEIIEM;

0,05 — m1st BBIXJIOMHBIX MPEAOXPAHUTENCH C [0, = 100 A;

0,08 — 11st BBIXJIOMHBIX MPEAOXPAHUTENCH C [0, < 100 A

st MeHbIIMX KpaTHOCTEW M JUIsl MpeJOoXpaHHuTeNeid TPaHC(POPMATOPOB HANPSHKEHUS
HE HOPMHUPYETCS.

3.6.7. Dddexr TOKOOrpaHWYEHUS (U1 TOKOOIPAHWUYMBAIOUIMX IPEIOXpaHUTEICH)
JIOJDKEH HAYMHATHCS TP KPATHOCTH Iy ; OTHOCUTEINBHO Iy, HE O0i1Ee 40.

3.6.8. IlpemoxpaHuTenu, MpeTHA3HAYCHHBIC TAKXKE JUIA 3aIlUTHl KOHJICHCATOPOB, B
JOTIONTHEHHE K M3JI0KEHHOMY B TLIL 3.6.1—3.6.7, HOIKHBI OBITH CIIOCOOHBI OTKIIOYATh
3alIMIIAEMbIi TTOBPEKACHHBIM KOHICHCATOP KaK B YCJIOBHSAX MPOTEKAHUS MEPEXOJAHOTO

TOKa, MPH HAaUOOJIbIIIEM THKE MEPEXOTHOTO HAMPSHKEHUS BIUIOTH 10 3HaYeHwus 2,0 UHOM,K\/E




(toe Uyonx — HOMHHAJIIBHOE HANpsDKEHHE KOHAEHCATOPa), TaK M B YCIOBHAX IPOTEKAHHS
€MKOCTHOTO TOKa IPOMBIIIJICHHOIN 4acTOTHI MpHU HampspKeHUH, paBHOM 1,1 Uy € YIETOM
[MOCTOSIHHOW COCTABJISAIONICH, OOYCIIOBJICHHON 3apsAfoM, OCTAIONIMMCSA B LEHH IOCTC
OTKJIIOYEHHUS.

3HauCHHUS OTKJIFOYACMBIX EMKOCTHBIX TOKOB JOJDKHBI OBITh B Tpeienax: oOT
MUHUMAaJIBHOIO TOKa OTKJIFOUEHUS], PABHOTO TOKY ILIABJICHUS MPU NPEIAYTOBOM BPEMEHHU fyy
= (5£2) MHH, 10 HOPMHPOBAaHHOTO MaKCHMAIFHOTO TOKA OTKITFOUCHUSI.

3HaueHHe HOPMHUPOBAHHOTO MAaKCHUMAaJbHOTO TOKa OTKIIOYEHHUS, a TakkKe 3HAYCHUS
HauOOJNBIIE JIOMyCTHUMOW DJHEPrUM pa3psna W HamOomblmero wHTerpana Jxoyms
OTKJIFOYEHHSI EMKOCTHOTO TOKA YKA3bIBAIOTCS B CTaHJIApTaX HAa KOHKPETHBIE CEPUU WIIN THITBI
NpeaoXpaHuTeseH.

IMpumeuanne. Eciu mpenoxpaHuTeIH KOHISHCATOPOB IpeJHA3HAYEHBI JIS pabOTHl B IEIAX, B
KOTOPBIX OTCYTCTBYIOT WHIYKTHBHBIE TOKH, TO OHU JOJDKHBI YAOBIETBOPSATH TOJBKO TPEOOBAHUSIM
HACTOSILEro MyHKTa, @ MUHUMAJIbHBIN TOK OTKJIIOYEHHSI MOXKET OBITh II0 COTJIACOBAHUIO C 3aKa3YMKOM
YCTAQHOBJIEH PaBHBIM TOKY IIIABICHUS MIPH f;; < 3 MHH

3.6.9. CpaOatpiBanue (OTKIIOYCHHE) TMPEIOXPAHHUTENS JODKHO MPOUCXOJUTH C
COOJTFO[IEHIEM CIIEAYIOMINX TPeOOBaHMIL:

a) MPEIOXPAHUTETH C MEITKO3EPHUCTHIM HATIOJTHUTEIIEM:

HE JOJDKHBI BBIOPAChIBAThH IJIaMsl MJIM HAIIOJHUTENb;, HEOOJBIION BBIOPOC IUIAMEHH U3
yIIapHOTO YCTpOIcTBa WM yKaszaTelsl JOIYCTHM, €CJIM 3TO HE NPUBOJMUT K IIEPEKPBITHIO.
Pazmepsl W KOHGHrypanus 30HBI BBIXJONA JOJDKHBI YKa3blBaTbCsi B CTaHAapTax Ha
KOHKPETHBIC CEPUUN UJIU TUIIbI npeﬂoxpaHHTeneﬁ;

rocie cpabaTbIBaHUs TNPEJOXPAHUTENS €ro 4acTH, 3a HCKIIOYEHHWEM TeX, KOTOpbIE
MOJUIEKAT 3aMEHE MOCNe KaXXIOTO OTKJIIOYEHHS, JIOJDKHBI OBITh NPAKTUYECKH B TOM JKe
COCTOSIHMM, Kak M Inepel cpabarsiBaHueM. JIOIDKHO OBITh BO3MOXKHO —H3BIICUCHHE
(OTKUIBIBaHHE) 3aMEHSAEMOTO AJIEMEHTa 0e3 TOTOIHUTENBHBIX TPYIHOCTEH IO CPAaBHEHHUIO C
W3BIIeYeHNEM (OTKHIABIBAHIEM ) HEe Pa0OTaBIIIEro 3aMEHIEMOTO DIIEMEHTA;

yKa3aTellb cpabaThIBaHUS TOJDKEH CUTHAJM3UPOBATE O CPa0aTHIBAHUN PEIOXPAHUTEIS;

yAapHOE YCTPOHCTBO (IIpM €ro HaJWYWH) MJOIDKHO O00ecrednBaTh HE00X0AnMoe
BO3JICHCTBUE HA YIPABISIEMOE UM yCTPOMCTBO;

rnocie cpabaThlBaHUsl MPEAOXPAaHHUTENb JOJDKEH BbIJEPKUBATh BO3BpAILAIOIEECs
HalpsbKeHUE, IPUIIOKEHHOE K €ro BBIBO/IAM;

0) BBIXJIOIHBIE IPEIOXPAHUTEIH:

BBIXJIOII INITAMECHH, I'a30B U YyacTel MIaBKOro DJIEMEHTA HE JOJKEH BbI3bIBATh NMEPEKPLITHUA
Ha COCEJHMH TOJIIOC MPEJTOXPaHNUTENs], Ha 3a3eMJICHHBIE YacTH MM cOocelHee 000pyJ0BaHNE
(ecnmm TIpeOXpaHUTENb YCTAHOBJEH COIJIACHO YKa3aHWSIM H3roTOBHTENs). Pasmepsr u
KOH(Uryparus 30HbI BBIXJIONA JOJDKHBI YKA3bIBATHCS B CTAHIAPTaX HA KOHKPETHBIC CEPUH
WJIH THITBI TIPEIOXPaHUTENICH;

mocie cpadaThIBaHUS TPEIOXPAHUTENS €T0 YACTH JOJDKHBI OBITh MPAKTUIECKA B TOM K€
COCTOSIHWH, KaK W Iepe]] cpadaThIBaHuEM, 32 UCKIIFOUCHHEM TeX, KOTOPBIE TIOMJIE)KAT 3aMeHe
mocje KaXIOro OTKIIOYEHHs, a TakkKe dYacTeil, yJacTBYIOIIMX B TalleHUH IyTH H
MOJUIeXKAIIUX 3aMEHE I0CIe HECKOJNBKHUX OTKIIOYEHHI; IOMyCKAlOTCS HE3HAYHTEIbHBIC
MOBPEXKICHNST JepiKaTelss 3aMEHSeMOro JJIeMEHTa W JAeTaliedl KpEIUICHWs, €ClIM 3TO He
MeIlIaeT YCTaHOBKE 3aMEHSIEMOro JJIEMEHTa U HE MOXET OTPAa3sHThCS HAa XapaKTepUCTHUKAX
NPEIOXPaHUATENIS,

JOIDKHO OBITh BO3MOXKHO H3BJIeYeHHE (OTKHIBIBAHHME) 3aMEHSIEMOIO 3JIEMEHTa
(nepxarenst) 0e3 JONOJHUTENBHBIX TPYAHOCTEH [0 CpPaBHEHHIO C  H3BIICUCHHEM
(OTKHIBIBAaHHEM) HE PaOOTAaBIIEro 3aMEHIEMOTr0 JIeMEHTa (JIepKaTels);

rmocie cpabaThIBaHMSl IPEAOXPAHUTENb JOJDKEH BBIJEP)KUBATh BO3BpAILAIOIIEecs
HalpsDKEHNE, IPUIOKEHHOE K €r0 BHIBOAM.

YTOYHEHHBIE KPUTEPHU YIOBJIETBOPUTEIBHOTO COCTOSIHMSI YacTed IpemoXpaHHUTels
mocie ero cpadarbiBaHWs (OTKIIOYEHUS) NOJDKHBI OBITH YCTAaHOBJICHBI B CTaHIApTaxX Ha
KOHKPETHBIC CEPHHU HIIM THIIBI IPEIOXPAHUTEICH.

(M3menennas penaxkuusi, Asm. Ne 2).

3.6.10. Jlms  kaxmoro THma  IpenoxpaHuTens  (KpoMme — IpenoxpaHUTeneit
TpaHc(hOPMATOPOB HAMPSDKEHHS) U IJIST KAKJOT0 3HAYCHHUS] €r0 HOMHHAIBHOTO TOKA JTOJIKHBI
6])IT]) OIPEAC/ICHBI W MNPHUBCACHBI B CTaHAapTax Ha KOHKPCTHBIC CEPUM WU THIIbL
npeoXpaHuTeNnell U B SKCIUTyaTallMOHHON TOKYMEHTALMU XapaKTepUCTUKU-3aBUCMOCTH (B
BUJI€ KPUBBIX):

a) OSKBHBAJICHTHOTO TMPEIYyTOBOTO BPEMEHU fyny OT  loxn
XapaKTEPUCTHKA TUTABIICHHS;

0) PKBHBAJICHTHOTO BPEMCHH OTKIIOUYCHUS ln, (HAHMOONBIIEro 3HAUCHHS) OT [y —
«BPEMSI-TOKOBAs XapaKTEPUCTHUKA OTKIIIOUCHHSDY,

B) SKBUBAJICHTHOTO BPEMEHHU IMPEACIBHO JAOMYCTUMON MEPErPy3KH lycnr OT loyn
«BPEMSI-TOKOBAsI XapaKTEPHCTHKA MPEAETHHO TOIYCTUMBIX MEePerpy30k» (1. 3.5.2);

r) HauOompmuX (TMOydaeMbIX U Pa3HBIX CTEIEHEH acHMMETPHH O0XKHIA€MOT0 TOKa)

«BPEMSA-TOKOBAs

3HAUYEHHH TOKa OODPBIBA iog OT [y, — «XapPaKTEPUCTUKA TOKOOI'PAHWYEHHs» (TOJNBKO JUIs
TOKOOTPAHUYHMBAIOIIUX PEIOXPAHUTEIICH ).
Crioco0 MOCTpOEHHsI YKa3aHHBIX XapaKTePUCTHK — corjacHo 1. 1.12 u 2.5

00513aTENIEHOTO MPUIIOKEHUS 2.

3.6.11. Bpems-TokoBasi XapaKTepUCTHKa IUJIABICHUS JOJDKHA JaBaThCs Ui JManazoHa
BpPEMECHHU:

ot 0,01 mo 3600 ¢ — a1 mpemoxpanuTenei kiacca 1;

ot 0,01 mo 600 ¢ — st MpemoxXpaHUTENEH Kiacca 2.

B 3aBucuMoCTH OT Ha3HAYeHUS MpPEHOXpaHHUTENEH M MX Kiacca Uil HUX HOPMHUPYIOTCS
KOOPAMHATHI OTAETBHBIX TOYEK XapaKTEPHUCTHKH COTIIACHO HIDKECIEIYIOIIEMY:

a) A BCEX MpefoXpaHuTenieidl kimacca 1 — abcuucca TOYKH, COOTBETCTBYIHOILAS
opaunare 3600 ¢, momwkHa ObITh B mipeaenax (1,3—2,0) Loy (cM. 1. 3.6.4);

0) s mpemoxpaHuTenei kimacca 2 abcuucca npu opauHaTe 600 ¢ HE HOPMHPYETCS.
Yacth KpuBOH Mexay 10-MHHYTHBIM TOKOM IUIABJICHHS W TOKOM ILUIABJICHHS, PAaBHBIM
MHHUMAaJIBHOMY TOKY OTKJItoueHus (11. 3.6.5), n300paxaercs MyHKTHPOM;

B) B JONOJHCHHE K TPEOOBAHUSAM IOANMYHKTA ¢ WIM 6 HOPMUPYIOTCS CIICAYIOIIHE
KOOPAHHATHIL:

JUIS TIpEIOXpaHUTeNell CHIIOBBIX TpaHcopmaTopoB mpu opaumHate 10 ¢ abcmucca
JOJDKHA OBITh paBHA WM MEHbINE 6 [, ,, a Tpu opauHate 0,1 aOcmmcca gomKHA OBITH paBHA
wia 00mbmie 7 Lioys (Thows/ 100)0"25, npu 3ToM sl Loy, = 16 A TOMKHO BBIIOJHSTHCS
COOTHOIIIEHNE TOKOB Iasjienus — I,; 0,1/ I, 10 > 2;

U TIpeOXpaHUTeNel dIeKTpoaBuraTenei mpu opauaare 10 ¢ abcumcca qomkHA OBITH
paBHa WA 00IbIIE 3 oy » IPH Lyon» < 100 A 1 paBHA MK OONBIIE 4 5 TIPU Loy, > 100 A,



a ipu opaunate 0,1 ¢ abcuucca 10/KHA ObITh paBHA MWK MeHbLIE 20 /oy 5 (IHOMJ/IOO)O’25 .
OTkNnOHEHUs 3HaueHUs [y, NMPH JAHHOM IIPEJAyrOBOM BpPEMEHH OT 3HAa4YeHUS TOKa,
MOJY4YEHHOTO0 MO BPEMS-TOKOBOHM XapaKTepHCTHKE IUIABJIEHHs (MUl NAHHOTO Iyoy,), HE
JIOJDKHBI IpeBbiaTh + 20 %.
Ecim He OroBopeHo [Ipyroe, BpEMSA-TOKOBBIE  XapaKTCPUCTHUKH
OTHOCSIIIUMHUCS K TEMIIEPAType OKpyxkaroero sozayxa 20 °C.

CUHUTAKTCA

(U3meHeHHas pepaknus, U3m. Ne 1).

3.6.12. Bpems-TokoBasi XapaKTepUCTHKA OTKIIOUEHUS JOJDKHA JaBaThCS Ui TUana3oHa
TOKOB OTKJIFOUEHHS:

OT OJHOYACOBOTO TOKa IIIABICHUS 1O HOMHHAIBHOTO TOKA OTKIIOYEHHS — I
npeaoxpaHuTenei kiacca 1;

OT HOPMHPOBAHHOTO MMHUMAJIBHOTO TOKAa OTKIIOUEHHS JO HOMHHAIBHOTO TOKa
OTKJIFOUEHHUS — JUIs IIpeoXpaHuTene kiacca 2.

3.6.13. XapakrepucTHKa TOKOOTPAHUYEHUS IOJKHA AABAThCS I AUana3oHa I, OT
3HAYEHMsI, COOTBETCTBYIOLIETO HAYaTy TOKOOTPAHUYEHHUSL, 10 3HAUCHHSI, PABHOTO 1 ;op-

3.6.14. Bpewms maBieHust IpeAoXpaHUTeIs TpaHC(hOpMaTopa HanpspKEHHs npy Toke 1,25
A nomwxHO 661Th O0nbIIe 10 ¢, a mpu Toke 2,5 A — menbie 10 c.

(U3meHeHHas pepaknus, U3m. Ne 1).
3.7. TpeOoBaHNS K KOHCTPYKIINH

3.7.1. Pe3b0OBbIe COEOMHEHMs NPENOXPAHUTENsS] JOJDKHBI OBITH TPENOXPAHEHBl OT
CaMOOTBHHYHBAHHSI.

3.7.2. Meramndyeckue 4YacTd TPEAOXPAHUTENS, MOABEPraroUIrecs BO3IACHCTBUIO
KJIMMaTH4eCKUX (PakTOpOB BHEIIHEH Cpeabl, IODKHBI OBITH 3alIMIIEHBl OT KOPPO3WH II0
I'OCT 9.303, T’'OCT 9.401 u oTpacneBoil HOpMATUBHO-TEXHUUECKON JOKYMEHTALIHUU.

(U3meHeHHas pepaknus, U3m. Ne 1).

3.7.3. Iloxosb ocHOBaHUSA (IIPH €TO0 HATMYKMH) UM paMa MPeIoXpaHUTeNs JOJHKHB UMETh
KOHTAKTHYIO IUTOMIAJKY JJISI MPUCOSAMHEHHS 3a3€MIIIONIETO MMPOBOJIHUKA M 3a3E€MIISIOLIIIA
3axkum 1o ['OCT 21130 u TTOCT 12.2.007.0.

Boaue 3a3emiistoniero 3akuMa J10JbKeH ObITh HaHeceH 3Hak 3a3emiienus mo 'OCT 21130.

3.74. KoHCTpyKUHS KOHTaKTHBIX 3aXMMOB BBIBOJIOB TIPEIOXPAHUTENS JIOJKHA
ynosietBopsaTh TpedoBanusiM ['OCT 10434 u TOCT 21242.

3a)XMMBI BCIIOMOTATEJIBbHBIX IENel ycTpoicTBa Uil JUCTAaHIMOHHOM CHTHAJIM3aLUH,
OJIOKMPOBKM M YHpaBlIeHHs (IPU €ro HaJIWYMU) JIOJDKHBI YJOBJIETBOPSTH TPEeOOBaHUSIM
I'OCT 10434 u TOCT 19132, nonyckaTb NpUCOEAMHEHHE K HUM IMPOBOAOB MPHU HOMOLIU
OTBEPTKH U UMETh MaPKUPOBKY LICTICH.

3.7.5. BHyTpeHHHE SIIEMEHTHI H3OJINH, MEXaHW3MBI W JJIEKTPHUYECKHE YCTpOicTBa
BCIIOMOTATENBHBIX Ienel (MpH UX HAJHMYUHN) NPEAOXpPaHHUTENICH KaTeropuu pasMemmieHus |
JTOJDKHBI OBITH 3aIUIIEHBI OT TIOMaIaHUs Ha HUX aTMOC(EPHBIX 0CATAKOB.

3.7.6. KoHCTpyKIMs mpenoxpaHUTeNed KInMaTHYecKoro ucmomHeHus XJI momkHa B

JIOTIOJTHEHWE K TpeOOBaHUSAM HACTOSIIETO CTaHIApTa COOTBETCTBOBAThH TpeboBanusM ['OCT
17412.

3.7.7. B KOHCTPYKIIUH MPEIOXPAHUTENSI JO/DKHA OBITh MPEIYCMOTPEHA BO3MOXKHOCTH
YIOOHOW YCTAaHOBKM ¥ U3BJICUCHHS U3 KOHTAaKTOB (BKJIFOUCHHS ¥ OTKHJBIBaHUSA)*
3aMEHSAEMOr0 JIEMEHTa WIH €ro AepiKaTellsd MO HamnpspDkeHueM (Ho 0e3 TOka) IMpH MOMOIIN
KIIEIIEH, OTICpaTHBHBIX INTAHT WU JIPYTHUX MpeIHa3HAYEHHBIX IJIsS 3TOTO MPHCIOCOOICHUH,
TIpH yCWJINH, He TipeBbimaromem 150 H.

* [Ipu mapHUPHOM KPETIJICHUH OTHOTO KOHIIA 3aMEHAEMOr'0 3JIeMEeHTa (IepKkaTess).

B TexHmueckn OOOCHOBAaHHBIX CIydasx (Hampumep OONBIION HOMHHAIBHBIA TOK,
MTOBBIIIEHHBIE BHOPALMOHHBIE HArpy3KH) IOITyCKAETCS M3TOTOBICHUE TMpPENOXpaHHUTENEH, B
KOTOPBIX YCTAaHOBKAa M H3BJICYCHHE 3aMEHSIEMOTO JJIeMEeHTa (IepyKarens) W3 KOHTaKTOB
OCHOBaHHMsl TPOM3BOJUTCS HEMOCPEICTBEHHO BPYYHYIO (B TOM HHucle NpuU OOJITOBOM
COEJIMHEHUM) TIPH CHATOM HAaNpsHKEHUH (HAalpUMEp NpEeJIOXpaHMTEeNH Ui Lened c
MIOCJICIOBATENILHO BKIIFOUCHHBIM PAa3beIMHUTEIIEM ).

3.7.8. KoHCTpyKIMsI KOHTaKTOB OCHOBAaHHS, 3aXBaToOB M Tp. JOJDKHA HCKIIOYATh
BO3MO>KHOCTh BBITAIKHBAHUS 3aMEHIEMOT0 3JICMEHTA WK €T0 JepKaTelsl U3 KOHTAKTOB TIOJ]
JICHCTBUEM DIIEKTPOJMHAMUYCCKUX CHIL.

3.7.9. [IpenmoxpaHUTeny MOJDKHBI, KaK MPaBUIIO, CHAOXKAThCS yKa3aTeneM CpadaThIBaHUS
JUTS TIONYYCHUS BU3YaJIbHOTO CHTHAJIA O PaCIIaBICHIH TUTABKOTO 3JIEMEHTA.

HeobOxomnMocTs Hannums ykaszarens cpaOaThIBaHHs YCTaHABIMBACTCSA B CTAHAApPTax Ha
KOHKPETHBIC CEPUH WM THITBI IPEIOXPaHUTEICH.

3.7.10. IlpemoxpaHuTesb, NMpeAHA3HAYCHHBIA ISl MCIOJIB30BaHUS B OJIOKE C APYrUM
amnmaparoM (HaImpuMep C BBEIKIIOYAaTelIeM Harpy3kd), JOJDKEH MO TPeOOBAHMIO 3aKa3zdHmKa
CHa0XaTbCS yNAapHBIM YCTPOWCTBOM JUI BO3JCHCTBUS HA MEXaHU3M OTKIFOUCHHS
NPUCOETMHEHHOTO amapara.

[TpenoxpaHuTesb, B 3aBUCUMOCTH OT €r0 YCTPOMCTBA M Ha3HAUCHUS, MOXKET CHA0XKaThCsI
TaKXe yIapHbIM YCTPOMCTBOM ISl BO3/JIEMCTBUS HA MEXAHM3M YCTPONCTBAa CUTHAJIM3ALUU,
ONIOKMPOBKM W VIPABJICHUS WIKM IS BO3JCHCTBHS HAa MEXaHW3M AaBTOMATHYCCKH
OTKHIBIBAIOIIECTOCS 3aMCHIEMOT0 JIEMEHTA (JIepIKaTeNs).

YaapHOoe yCTpOWCTBO JOJDKHO, B 3aBUCHMOCTH OT Ha3HAYEHHS, BBHITIONHATHCS JIETKOTO,
CPEIHETO WM TsDKEJIOTO THIa (yKa3blBaeTcs B CTAHAAPTaX HAa KOHKPETHBIC CEPUU WM THITBI
MpeIOXpaHUTeNIe)  UMETh MEXaHHUECKUE XapaKTEPUCTHKH, IPUBEACHHBIC B Ta0II. 5.

Tab6muma 5
Tun Mexannueckas | CBo6oxnslii | Hopmuposa | ITonHsrit MuHuMansHoe MakcumanbHast
yZlapHOTO SHEprus, xom*, MM 2 HHBINA xon*3, MM YCHJIUE B KOHIIE | IPOJOJIKUTEIBHOC
YCTpOIicTBa | mepeaBaeMasi Ipu paboumnit HOPMHPOBaHHOTO T X0ma**, Mc
HOPMHUPOBAaHHOM Xom**, MM pabouero xona, H
pabouem xoze, x
Jlerkuii 0,3+0,25 4 8 20+£10 He 100
HOPMHUPYETCs
Cpennuii 1,0+0,5 6 16 30+10 20 100
Tsoxenbiit 2,0+1,0 6 6 13+3 40 100




* CBOOOJHBIN X0 — XO0JI, IPH KOTOPOM BBIXOJ] SHEPI'MH HE HOPMHUPOBAH.

** HopMupoBaHHBIA paboYMii XOA — XOA, IPU KOTOPOM MEXaHW4ecKas JHEeprus IODKHA ObITh
nepejiaHa IPUEMHOMY YCTPOMCTBY.

*3 [TomHbIi X071 — paccTosiHiE My Ha4albHBIM M KOHEYHBIM MOJI0KEHUSIMHU OOHKa.

4 [IpOKOIKHTETBHOCTD X01a — BPEMS OT MOMEHTA BO3HUKHOBEHHS IyTH 0 MOMCHTA OKOHUAHHST
IBIKEHUS OOMKA.

3.7.11. TlatpoHBl TpeAOXpaHHUTENCH KaTeropuit pasmemieHus | u 2 Bo u30exkaHHE
OTCHIpEBaHMS BHYTPCHHUX YaCTEH W HAIOJHUTENS TOJKHBI OBITH BOJOHCTIPOHUIIACMEL.

3.7.10,3.7.11. (M3menennas pegakuus, U3m. Ne 2).

3.7.12. IlnaBkuii 2JIeMEHT MPEAOXPaHUTEINS HE TOJDKEH KOPOHUPOBATH MPH HAMPSDKEHUH,

o UHp o
paBHOM Uy, mis npenoxpanurenei Ha Uyoy < 35 kKB, 1 —= — ju1a npeioxpanureneii Ha

3
Uson = 110 B.

3.7.13. TlmaBKkuil 3M€MEHT AO0DKEH OBITh 3aIUIIEH OT KOPPO3UU WJIM M3TOTOBJIATHCS M3
MeTaJlIa, He MOBEPKEHHOTO KOPPO3HH.

3.7.14. OnopHbIe U30JATOPHI ipeoxpanuteneit Ha U, = 35 kB kxareropun pazMenieHus
1 momxHBI OBITH pPAaCCUMTaHBl HAa W3THOAIONIMA MOMEHT, CO3JaBaeMbIii COBMECTHBIM
JIEMCTBHEM TSHXKEHUsI TPOBOZOB M BETPOBO Harpy3ku (1.i. 3.4.3 u 3.4.4), ¢ koadpunnerTom
3amaca He MeHee 1,5.

3.7.15. B KOHCTpYKUMH MpeIOXpaHUTENel C aBTOMAaTHYECKH OTKHJIBIBAIOIIUMCS
3aMEHSCMBIM JJIEMEHTOM (JIep)KaTelieM) JOJDKHA OBITh MPEeIyCMOTPEHA 3aJepiKKa Hadala
OTKHJIBIBAHUS, YYUTHIBAIONIAS BpeMsl TYI'M W HWCKIIIOYAIOIAs BO3MOXKHOCTH 00Opa3OBaHHS
OTKPBITOH JyTH.

3.8. TpeOoBaHUA K HAIEKHOCTH

3.8.1. TIlpemoxpaHuTenb MJODKEH BBLICPKHBATh HCHBITAHUS Ha O0€30TKAa3HOCTh
cpabaThIBaHUS MIPH CJIIYIOIINX UCXOMAHBIX ITOKA3aTeNAX HaIe)KHOCTH:

JIOBEpUTENIbHAs BEpOsITHOCTH 0,7;

BEPOSTHOCTh OE30TKa3HOTO CpadaThIBaHUS:

IPU TOKaX KOPOTKOTO 3aMbIKaHus — He MeHee 0,95;

IIpY TOKax neperpy3ku — He meHee 0,9.

3.8.2. Cpennuii CpoK Ciry>KObI IPEAOXPAHUTENST MEXK/Y CPETHUMU PEMOHTaMHU:

JULS TIPEJOXPaHUTENEH ¢ MEJIKO3EPHUCTHIM HANIOJIHUTENEM — HE MEeHee 5 JIET;

JUTSl BBIXJIOITHBIX NIPEAOXPaHUTENICH — He MeHee 3 JIeT.

[Ipumeuanne. HeoOX0ANMOCTH CMEHBI 3aMEHIEMOTO IEMEHTa (IeprkaTessl) IpU CpeiHeEM PEMOHTE
YCTaHaBJIMBACTCS B AKCILTYaTALMOHHOI JOKYMEHTAIMH Ha OCHOBE OIIbITA SKCILTyaTallUH.

3.8.3. Cpoxk ciykOBI IpeOXpaHuTEN O CIIHCaHNs — He MeHee 20 JeT.

3.8.4. KoHCTpyKIWSI TIPEeIOXPAHUTENEH B YACTH CTOMKOCTH K BHEITHUM MEXaHHYECKUM
BO3ICHCTBUSAM JOJDKHA COOTBEeTCTBOBaTh TpeOoBaHmsM ['OCT 17516.1. Homep rpymisr
MEXaHMYECKOTO MCIIOJHEHMS YKa3bIBalOT B CTAaHIApTaX WIM TEXHUYECKUX YCIIOBUAX Ha

KOHKPETHBIE CEPUH WM THITBI IPEIOXpaHUTEICH *.

* TpeboBanue BBeneHo B aeiicteue ¢ 01.01.94.
(BBenen nonosHuTenbHo, M3m. Ne 2).
4. KOMILVIEKTHOCTb

4.1. B KOMIUIEKT NPEAOXPAHUTEINS JOJIAKHBI BXOUTh:

MIPEeIOXPaHUTETI;

komiuiekT 3UIT ofMHOYHBI *;

kommiekt 3UII rpymmoBoit * (Ha rpymmy mpemoxpaHWTeNnell) — MO TpeOOBaHUIO
3aKa34nKa;

koMIuIiekT 3UIT peMOHTHBIN * — 1O TpeOOBaHUIO 3aKa3YHKa.

4.2. K KOMIUIEKTy MPEeJOXPaHUTENs] JOJDKHBI IPUIAaraThes:

MacropT NPEAOXPaHUTENS;

TEXHUYECKOE OMMCAHUE U MHCTPYKIIUS 110 IKCIUTyaTall|H;

Begomoctu 3UTT*.

* Ecim komrutekt 3UIT mpeaycMoTpeH KOHCTPYKTOPCKON TOKYMEHTAIHEH.
4.1—4.2. (M3menennas penaxkuus, Uzm. Ne 2).

KommyecTBo 3K3eMIUAPOB ATHX AOKYMEHTOB Ha MPENOXPAHUTEIh WM HA TApTHIO
MpeIoXpaHUTe]Ied yCTaHABIMBACTCSA B CTaHOAPTaX HA KOHKPETHBIE CEPHH WA THIIBI
npepoxpanuteneidi. HeoOXoAMMOCTh  JOMOJHUTENBHOTO — KOJMYECTBA  JK3EMILIIPOB
JOKYMEHTAITUH OTpeeisieTcss TpeOoBaHNEM 3aKa3yHKa.

4.3. CocraB kommuektoB 3UII, ykasamHepix B 1. 4.1, a Takke KOJIUYECTBO
npeoXpaHuTeNe B rpyIme, Ha o0ecedeHne KOTOPOi pacCunTaH rPyHIIOBOW U PEMOHTHBIH
xommiekT 3UII, ycraHaBnuBaeTcs B CTaHAapTaX Ha KOHKPETHbIE CEPUM WM THIIBI
IIpelOXpaHUTEIEH.

5. TPEBOBAHUA BE3OITACHOCTH

5.1. TpeGoBanms 0e30mMaCHOCTH K KOHCTPYKIMH MPEJOXpAaHHUTENICH IOIKHBI
cootBerctBoBaTh ['OCT 12.2.007.3.

5.2. [Ipr HEBO3MOXHOCTH W3BJICUCHHS U YCTAaHOBKH 3aMEHIEMOTO dJIEMEHTa (IepiKaTels)
NPEIOXPAHUTENS 110l HAIPSHKCHUEM C MOMOIIBIO NPEAHA3HAUCHHBIX IS 3TOTO KIIEIIeH,
ONIEPATHBHBIX INTAHT WM JPYIHX HPHCHOCOONCHUI yKa3aHHBIE OIEpaliM JOJDKHBI
MPOU3BOANTHCS MPH OTKIIOYEHHOH M 3a3eMJICHHOM LEMd CO CTOPOHBI MCTOYHUKA H, IPU
HEOOXOANMOCTH, TAKXKE CO CTOPOHBI ITPUEMHHUKA INEKTPUIECKON SHEPTUH.

6. IIPABUJIA IIPUEMKH
6.1. IlpemoxpaHurtenu (KOHKPETHBIE THIIOMCIIOJIHEHUS, THUIIBI, CEPUH, B YaCTHOCTH,

OJTHOPOHBIE cepun) JTOJKHBI MTOJIBEPTaThCs MIPEIIPUATHEM-U3TOTOBUTEIIEM
MIPUEMOCIATOYHBIM, IEPUOAMICCKIM U THITIOBBIM HCITBITAHHSIM.



6.2. B 3aBUCHMOCTH OT BHJOB HCHBITAHUH M MPOBEPSIEMBIX IMMapaMeTPOB OOBEKTAMHU
UCHBITAHUH ~ MOTYT  OBITh:  TPEXIOJIOCHBIA  MPENOXPaHHUTENb,  OJHOIOJIIOCHBIN
NPEAOXPaHHUTENlb, 3aMEHSIEMBIH DJIEMEHT, yJapHOe YCTPOMCTBO, OTAENbHBIE COOpPOYHBIE
€/IMHULIBL.

[IprHaIeKHOCTh TPEIOXPAHNUTENCH K OJXHOPOJHON CepuM, OOBEKTHI MCIIBITAaHWH, MX
MIPUMEHUMOCTD Ul Pa3JIMYHBIX BHUJIOB HCIIBITAHUM M KOJMYECTBO OOpa3lOB YKa3bIBAIOT B
CTaHJapTaX Ha KOHKPETHBIC CEPUH WM THIIBI IPEIOXPaHUTEICH.

OO6pa3sl 00BEKTOB M THUIOBBIX HCTBITAHUN M MEPUONNICCKUX HCIBITAHUN JTOJDKHBI
OBITH OTOOpaHBI U3 YHCIIA H3IENNH, IPOMISIIINX TPUEMOCIATOYHBIC UCTIBITAHUS.

Jomyckaercs moaBepraTh OTISIBHBIM BUAAM UCTIBITAHUI pa3HbIe dK3eMIUIIPHI (00pa3iibl)
oOBeKTa.

6.3. Jlomyckaercsi B 3aBUCUMOCTH OT KOHCTPYKTHUBHBIX OCOOEHHOCTEH IpegoXpaHnuTereit
(a a7t MpUEMOCIATOYHBIX UCIIBITAHUI — TaKke OT 00beMa IMPOM3BOACTBA):

MMpOBOAUTL HUCIILITAHUA 663 YCTaHOBKU OTHACIbHBIX C60p0‘iHbIX CAUHUIL] HUIIN [leTaIleﬁ,
(YHKIMOHAIBHO HE BIMSIOIINX Ha PE3yJIbTaThl HCIBITAHUIHA;

MIPUMEHATH BO BPEMSI HCIIBITAHNH MHBEHTapHBIE COOPOYHBIE €ANHHIIBI U IETAIIN;

UMHUTUPOBATh OTHEJbHbIE COOpPOYHBIE EIMHUIBI W JETAId COOTBETCTBYIOIIMMHU
YCTPONCTBaMU;

BBOJIWTH OTACIBHBIC YTOYHEHHS YCIOBHIA MPOBEICHIUS HUCIIBITAHHH.

W3noxeHHbIe MOMyNMIEHUS NODKHBI yKa3bIBaThCS B CTAHAAPTaX HAa KOHKPETHBIE CEpPHU
YT THITHI (TUIIOUCTIOTHEHS) IPEIOXPaHUTENeH U (MITH) B IPOTpaMMaX UCTIBITAHUH.

6.1—6.3. (U3meHenHas pegakuus, U3m. Ne 2).

6.4. IlpuemMka U BBIMYCK IpEJOXpaHUTENCH B MEPUOJ A0 MEPBBIX MEPHOAMYECKHX
HCIBITAHUN OCYIIECTBISETCS HA OCHOBE IIOJIOKUTEIbHBIX PE3YJbTaTOB THUIIOBBIX U
MIPUEMOCIATOUHBIX HCIBITAHUM.

IlepBble neproanYecKre UCIBITaHUS JOKHBI IIPOBOAUTHCS MOCIE TUIOBBIX MCIBITAHUN
B CPOK, HE IIPEBBIIIAIOIIUI YCTAaHOBIICHHBII CPOK MPOBEAEHHSI IEPUOANYECKUX UCIIBITAHUN.

6.5. IlpuemocaaTounbie HCBITAHUS

6.5.1. IIpenoxpaHuTenn IOKHBI MPEABIBIATECSA K IPUEMKE MOIITYYHO M MOABEPraThCs
MIPOBEPKE CILIOUIHBIM KOHTPOJIEM.

6.5.2. VcnpiTanus OOIDKHBI MPOBOAWTHECS IO MPOTPaMME, BKIIOYAIOIIEH CleAyIOIIne
BH/bI HUCIBITAHUH U IMMPOBEPOK 1 YKa3aHUA O MOCJICAOBATCILHOCTH UX IPOBEACHUS:

a) IPOBEPKY Ha COOTBETCTBHE TPeOOBaHUSAM COOpOYHOTO YepTexa (1. 7.1);

0) IPOBEPKY AIIEKTPUUECKOTO COITPOTUBIICHHS 3aMEHEMOr0 dieMeHTa (I1. 7.2);

B) HCIBITAHWE BOJOHENPOHHUIIAEMOCTH TIATPOHA NPENOXpAHMUTENed  KaTeropui
pasmernenust 1 u 2 (1. 7.3);

I') MCHBITAHHE HM3O0JALUM, B TOM YHCIIE H30JISIIMM BCHOMOTATENBHBIX Lerned (Ipu ux
HAJIMYHAX) OJHOMHUHYTHBIM HAPSHKEHUEM TIPOMBIIUIEHHON 9acTOTHI (11. 7.4);

) IPOBEPKY KOMIUIEKTHOCTH, KOHCEPBAIlMU 1 YIAKOBKH Ha COOTBETCTBHE TPEOOBAHMAM
KOHCTPYKTOPCKOH IOKYMEHTALHH.

6.6. Ilepyoguyeckue UCIILITAHUS

6.6.1. Ilepuoanyeckue UCTIBITAHUS NIPEAOXPAHUTENEH IPOBOAAT HE Peke OJHOTO pasa B 5
JIeT.

6.5.2—6.6.1. (M3meHenHnas penakuusi, A3m. Ne 2).

6.6.2. B 00peM meproInvIecKuX UCIIBITAHUN JOJDKHBI BXOIUTH!

a) MpoBepKa Ha COOTBETCTBHE TpeOoBaHUAM cOOpodHOrO uepTexa (1. 7.1);

0) mpoBepKa AMEKTPUIECKOTO CONPOTUBIICHUS 3aMEHIEMOT0 deMeHTa (1. 7.2);

B) UCIBITAHHE BOJOHENPOHHLIAEMOCTH MATPOHA IPEAOXPaHUTENICH  KaTeropuit
pasmenienus 1 u 2 (1. 7.3);

I') HUCHBITAHME M3OJLSILMM, B TOM YHCIE HM30JSIIUM BCIOMOTAaTeNBHBIX Ienell (mpu ux
HAJIMYMM) W TIPOBEpPKa IMyTH YTEYKH BHEIIHEH H30JIALUM HpeJoXpaHUTeNeld KaTerophu
pasmerienus 1 (1. 7.4);

) UCTIbITaHue Ha Harpes (1. 7.5)%;

* Kpome npenoxpaHuTeneil TpaHCOPMATOPOB HAIPSHKECHHSL.

€) UCIIBITaHNe HAa MEXaHMYECKYI0 paboToCrocoOHoCTh (1.1. 7.6.2—7.6.4);

K) UCIIBITAaHNE Ha CTOMKOCTH IPU CKBO3HBIX TOKax (1. 7.7);

3) UCTIBITAHNE HA OTKIIFOYAIOIIYIO CTIOCOOHOCTH (11. 7.8);

M) WCHBITAaHUS 1O OINpEJICNICHUIO BPEMS-TOKOBBIX XapaKTEPUCTHK IUIABICHHS U
OTKITIOYCHUS M XapaKTePUCTHKH TOKOOTrpaHudeHus (1. 7.11);

K) MCIbITaHUE HA CTOWKOCTH K BO3JIEHCTBUIO KIMMAaTHUECKUX (DPaKTOPOB BHEIIHEH Cpebl
(m. 7.12);

JI) IPOBEPKA OTCYTCTBUS KOPOHUPOBAHHUS TUIABKOTO 31eMeHTa (1. 7.13);

M) MEXaHWYECKHEe UCIIBITaHuUS IPEeJOXpaHuTenel B ynakoske (. 7.14).

6.6.3. O0beM NEepUOJMYECKUX HCIBITAHUN MOXET OBITh COKpAIlleH MO CPaBHEHHIO C
yKa3aHHBIM B 1. 6.6.2 W cojeparh TOJBKO HanOoJiee TSDKENbIE HCIBITAaHUS U PEXHMBI,
BBISIBJICHHBIE [TPY TIPEIBAPUTEIBHBIX ¥ KBATH(UKAINOHHBIX UCIIBITAHUSX.

OOBbeM COKpaIlIEHHBIX IEPUOJMUYECKUX HCIIBITAHWN YCTaHaBIMBAETCS B CTaHIapTax Ha
KOHKPETHBIC CEpHHU HIIM THIIBI (THIIOUCIIONHEHUS) IPEAOXPAHUTEIICH.

(M3meHenHas pepaxuus, Uzm. Ne 2).

6.6.4. Ecniu B mporiecce MepHOINYECKUX HUCTIBITAHUH MOTy4eHbl HEYIOBICTBOPUTEIbHBIC
pe3ysbTaThl, TO, MPU HEOOXOAMMOCTH, Pa3padaTbIBAIOTCA M BHEAPSIIOTCS MEPONPUATHSA,
UCKITIOYAIOIINeE X TIOBTOPEHUE.

ITocne BHenpeHUs 3TUX MEPONPUATHI AOIKHBI TPOBOAUTHCS IOBTOPHBIE UCIIBITAHUSA 110
TEM MYHKTaM [pOrpaMMbl, MO KOTOPBIM OBUIM MOJYyY€HBl HEYAOBIETBOPUTEIbHbIC
pe3yJbTaThl, a TAK)KE T€ MPOBEACHHBIE PaHEE UCIBITAHUS, HA PE3YIbTAaThl KOTOPHIX MOTYT
MIOBJIUSATh BHECEHHBIE U3MEHEHHUS.

Pe3ynbTaThl MOBTOPHBIX UCIIBITAHUH SBIISIOTCSI OKOHYATEIbHBIMH.

6.6.5. Ecim mpu HACTYIUDICHHH CpOKa IIPOBEINCHUS OUYCPENHBIX IEPHOIUUECKUX
WCTIBITAaHUH OTCYTCTBYIOT 0Opasipl TNpEJOXpaHWTENEH BCIEINCTBHE NepephlBa B HX
MIPOM3BOACTBE, TO MCIBITAHUS MPOBOAATCS HAa 00pa3lax M3 NEepBOH MapTHH, U3TOTOBICHHON



oce BO300HOBJIEHHS IIPOU3BOJICTBA.

Jo 3aBepuieHUs OTAEIbHBIX (JUIMTEIBHBIX 110 BPEMEHU) UCIIBITAaHUH, IPETyCMOTPEHHBIX
IIPOrPaMMOM IIEPUOJUYECKUX HCIBITAHUM, OCHOBAHUEM JUIsl BBIIYCKAa IIPEIOXpaHUTENCH
SIBIII€TCSI IPOTOKOJI IPEABIAYILUX NEPUOIUIECKUX UCTIBITAHU.

(M3menennas penakuusi, M3m. Ne 2).
6.7. TunoBble HCNIBLITAHUS

6.7.1. TumoBble HWCIBITAHUS JOJDKHBI IMPOBOAUTHECS IIOCIAEC OCBOCHHS TEXHOJIOTHU
MPOM3BOJICTBA TPENOXpaHUTENel NpPU 3allyCKe B CEPUITHOE MNPOU3BOJCTBO, a TaKXkKe B
MOJHOM WJIM COKpAIlleHHOM 00beMe NP HW3MEHEHHH KOHCTPYKLUH, IPUMEHSIEMbIX
MaTepl/IaHOB WX TEXHOJIOTUHU HpOI/l3BOHCTBa, €CJIM 3TU U3MCHCHUSA MOFyT OKa3aThb BJIIMAHUC
Ha XapaKTEPUCTHKH WK MapaMeTPhl MPEIOXPaHUTEICH.

6.7.2. TTonHbI 00BEM TUIOBBIX UCIIBITAHUI JIOJDKEH BKJIIOYATH UCTIBITAHHUS U MIPOBEPKH
1o . 6.6.2 u, KpoMe Toro, ucIbiTaHus 1o m.a. 7.6.5, 7.6.6, 7.9, 7.10, 7.17.

6.7.3. Heo0X0oanMOCTh MpOBECHUSI THITOBBIX HCIIBITAHUN M MX 00BEM IPH M3MEHEHUH
KOHCTPYKIIUH, MPUMCHSIEMBIX MaTECPHUAIOB WA TEXHOJOTHH MPOU3BOJICTBA OIMPEICISIOTCS
H3TOTOBHTENEM (Pa3padOTIHKOM).

B 3aBucuMOCTH OT XapakTepa BHOCHMOIO HW3MCHEHHS HCIBITAHUSAM JIOJDKHBI
MOJIBEPraThCsi T€ HIM HHbIE OOBEKThI W3 YHWCIA yKAa3aHHbIX B 1. 6.2, a TaKke, Npu
HEO0OXOIMMOCTH, OT/IETbHBIE IETATH U 00pa3Ibl MAaTEPHAJIOB.

Jomyckaercst  pacnpoCTpaHsAiTh Ha  J@HHBIE MPEJAOXPAHUTENH  OJOXKUTEIbHBIE
pe3yanaTbl TUITOBBIX l/ICH])ITaHI/lﬁ AHAJIOI'MYHBbIX KOHCprKTOpCKI/IX NI TCXHOJIOT'MYCCKUX
pelﬂeHI/lﬁ HIINn MaTepl/IaJ'lOB, HpOBeﬂeHHbIX Ha [lpyFI/lX HU3aeinuAax.

6.7.4. JlonyckaeTcsl 3aCUMTHIBATh HMCIBITAHMS, MPOBEICHHBIC HA OMBITHBIX 00paslax, B
Ka4yeCTBE TUITOBBIX HCIBITAHUM, €CITH COOJFOICHBI CIICAYIOIINE YCIOBUS:

ONBITHBIC 00pa3ibpl OBUIM HW3TOTOBICHBI II0 TEXHOJOTMH W Ha O0OPYIOBaHWH,
MPEyCMOTPEHHBIX JUIsI CEPUHHOTO IPOHU3BOICTBA;

komuccueit mo mnpumemke OKP He ObuTM 1maHBI pEKOMEHIAIMH 10  JOpPadOTKe
KOHCTPYKIIMH, TPEOYOIIHe POBEICHHS JOTOTHUTEILHBIX HCIIBITAHHUIA.

6.7.1—6.7.4. (M3meHeHnHnast peaaxuus, M3m. Ne 2).

6.8. TIpOTOKONBI MEPHOANYECKUX HIM THIIOBBIX HCIIBITAHUHA JOJDKHBI IPEABSBISITHCS
MOTPEOUTEIIIO IO €ro TPeOOBAHUIO.

7. METOJIbI HCTIBITAHUM
7.1. IlpoBepka Ha COOTBETCTBHUE TPeOOBaHUAM cOOpoYHOro yepre:xa (m. 3.1.1)

7.1.1. [IpoBomuTCS TIpOBEpPKA:

a) COCTOSHHS 3alUTHBIX MOKPBITUH HAPYKHBIX YaCTei, COCTOSHUS MOBEPXHOCTH
HApYXXHBIX HM30JALUOHHBIX YacTeil, MPaBUILHOCTH MAapKUPOBKH, Haiu4us (ecinu OHHU
MIPeIyCMOTPEHBI KOHCTPYKIKEH) yKa3arenst cpabaTbiBaHus U (MIIH) yIApPHOTO yCTPOHCTBA U
(unm) ycTpoiicTBa Ui AUCTAHIIMOHHOW CHTHANM3AIMH, OJIOKUPOBKU M YIIPABJICHUS U APYTUX

TpeOOBaHUIT cOOPOYHOTO YepTeka, KOTOPhIE MOI'YT OBITh IPOBEPEHBI BH3yalbHO — IIyTEM
BHELIHETO0 0CMOTPA;

0) rabapuTHBIX, yCTAHOBOYHBIX M ITPUCOEANHHUTENBHBIX Pa3MEpOB* — IyTeM U3MEpEHUs
YHUBEpPCAJILHBIM M3MEPUTEIIbHBIM HHCTPYMEHTOM WK mabioHamu. JlomycKaeTcsi mpoBEpKY
yKa3aHHBIX pa3MepoB MPOBOJAWTh Ha JAETalsX M COOPOYHBIX EIUHMIAX 10 COOpKH
MIPEAOXPaHUTEIS (3AMEHIEMOT'0 JIEMEHTa, IIATPOHA);

B) MaccChl MIPEAOXPAHUTENI* — ITyTeM B3BEIIMBAHUS Ha Becax OOIIEro NPUMEHEHUS HIIN
C MOMOUIBIO TPYXUHHOTO AMHaMoMeTpa. JlomyckaeTcs onpenensiTh MacCy MpeloXpaHnuTeNs
IIyTEM CYMMHPOBAHHUS MacC OTACTbHBIX JIEMEHTOB 1 COOPOYHBIX €ANHMUIL.

* Tonbko IpH NEPUOANYCCKUX U TUITIOBBIX UCIIBITAHUSIX.
7.2. IlpoBepKa 3/1eKTPUYECKOI0 CONPOTHUBJIEHUS 3aMeHs1eMOoro djieMeHTa (1. 3.1.1)

7.2.1. IIpoBepka 3JIEKTPUYECKOTO CONPOTHUBIICHUS 3aMEHSIEMOr0 3JIE€MEHTa IMPOBOIUTCS
OJITHUM U3 CIEIYIOUINX METOIOB!

a) METOJIOM aMIlepMeTpa U BOJBTMETPA — ITyTEM M3MEPEHMs MaJeHUs! HAIpsDKEHHUs Ha
IIOCTOSTHHOM TOKe, He npesblmatomeM 3HaueHue 0,1 ., Py Ki1acce TOYHOCTH NpHUOOpOB
He HIKe 0,5;

6) TyTeM HENOCPEACTBEHHOTO W3MEPEHUS CONPOTHBICHUS MEXAY KOHIIEBBIMHU
KOHTaKTaMH 3aMEHSIEMOT0 3JIEMEHTA C TIOMOIIbIO JBOHHOTO MOCTA.

Ecnu 3aMeHsieMbIil SIeMEHT COCTOUT U3 OBYX WK OoJiee maTpoHOB (y MpenoXpaHuTeIeh
C MEJIKO3EPHHUCTHIM HAIOJIHUTENEM), TO ONPEEIACTCS CONMPOTHBICHUE KaX/IOT0 MaTPOHA B
OTAEIBHOCTH.

3HaueHHe W3MEPEHHOTO CONPOTHBIICHHUS HE JODKHO BBIXOAWTH 3a IPEIebl,
YCTaHOBJICHHbIE KOHCTPYKTOPCKOM JOKyMEHTAIUEH.

7.3. UcnpiTaHue BOAOHENPOHUIIAEMOCTH MATPOHA mpeAoxpanuTeeii (m. 3.7.11)

7.3.1. VcnblTaHne BOJOHENPOHUIAEMOCTH MATPOHA MPOBOJUTCS OOHUM U3 CIEIYIOLIUX
croco0oB:

a) BHYTpPh IIaTPOHA dYepe3 CIE[UabHOE OTBEPCTHE B KPBIMKE (BIOCIEICTBUN
3armamBacMoe) IMoJaeTcsi BO3MyX ¢ u30bITouHbiM naBieHuem (0,05+0,005) MIla (0,5+0,05
Krc/cM’), M TaTpoH MOrpykaercs B cocyl ¢ Bomoii Ha 10 c¢. Ilarpon cunraercs
BBIICP)KABIIMM HCIIBITAHUE, €CIU IIOCIE TOTPYXKEHHS €ro B BOLY OTCYTCTBYET BBIXOJ
ITy3BIPHKOB BO3/AYXa;

6) maTpoH morpy)kaercsi B HpO3pavHbIi cocyn ¢ Bomoi Ha 10 ¢, mocme yero cocyn
3aKpBIBAETCS] YIUIOTHSIOMIEH KPBIIIKOM M B HEM CO3[AeTCs pa3pekeHHe 10 OCTATOYHOTO
nmasiienus B (0,05 £ 0,005) MIIa (0,5 + 0,05 KFC/CM2). [laTpoH cuuTaeTcsi BBIACPIKABIINM
UCTIBITAHUE, €CIIH OTCYTCTBYET BBIXOJ My3BIPHKOB BO3/AyXa U3 €T0 BHYTPEHHEH 10JI0CTH;

B) MaTpoH (IIpy KOMHATHO# Temriepatype oT 15 1o 35 °C) norpy»aroT B BaHHY C ropsiueit
Bozoit Ha 5 mMuH. OOBEM BOIBI AOJDKEH OBITH MO KpaiHeid mepe B 10 pa3 Oousbine oObemMa
natpoHa. Temmneparypa BoJbl JOKHA HaxoauTbed B npenenax 70—380 °C. IlatpoH cuurtaroT
BBIICPKABIIAM HCITBITAHHE, €CIHM TOCJIE MCUE3HOBEHHUS ITy3bIPHKOB BO3YyXa, BBI3BAHHBIX
IIepPBOHAYAIEHBIM MIOTPY>KEHHEM, TTOSBICHNE HOBBIX ITy3BIPHKOB HE OOHAPYIKEHO.



(M3menennas penakuusi, U3m. Ne 2).
7.4. UcnibiTanue uzosinuu (1. 3.2)

7.4.1. Hcneltanue H30J5UMU  [peloOXpaHUTeNed, B TOM 4YHUCIE  M3O0JSLUU
BCIIOMOTATENBHBIX Lenei (pu ux Hammuwnn), npooautcs mo [OCT 1516.1 u TOCT 1516.2.

7.4.2. MeToapl OTIONHUTEIBHBIX HCIBITAHUNA HM30JALIWAN TpEIOXpaHHUTENEH KaTeropuu
pa3MeIeHus 2, onpeaensieMbIX KOHACHCAINeH Biaru (BBITaJCHAEM POCHI), YKa3bIBalOTCS B
CTaHAapTax Ha KOHKPETHBIE CEPUU WM THIIBI IPEIOXPAHUTEIICH.

7.4.3. IIpoBepka IIMHBI MyTH YTEUYKH OTIOPHOM M3OJIALUH MPEIOXPaHUTENeH KaTeropuu
pasmemenus 1 mpoBoautes mo 'OCT 9920.

(M3menennas penakuusi, U3m. Ne 2).
7.5. UcnpiTanue Ha Harpes (1. 3.3)

7.5.1. VcnpiTaHuiO TOABEPTacTCS HOBBIA TPEXIIONIOCHBIA TpPEIOXpaHHUTENb (WA TpU
OJTHOTIOJTFOCHBIX TIPENOXPAHUTENS), YCTAHOBICHHBIN B HanbOoee HEOMAaronpusITHOM B 9acTH
HarpeBa IMIOJIOKCHWHM W3 UWCIA OSKCIDTYaTAllMOHHBIX TIOJOKEHUH, MPeayCMOTPEHHBIX
uHCTpyKuuen uzrotopurens. [Ipegoxpanurenu Ha Uy, = 35 kB nomyckaercsi HCHIBITBIBATh
HAa TIOHIDKEHHON OMOPHOM M30JIALNH, €CITH IPH 3TOM HE 00JIeTYAr0TCS YCIIOBHUS HCITBITAHHH.

(U3meHenHas pepakuus, Usm. Ne 2).

7.5.2. TlpenoxpaHUTENb HCIBITHIBAECTCS C 3aMEHSAEMBIM JJIEMEHTOM (Iep)kaTesieM) Ha
COOTBCTCTByIOIJlI/lﬁ HOMUHaJIbHBIN TOK, YCTAHOBJICHHBIM B IMPCIHA3HAYCHHOM [JId 3TOI'0
aeMeHTa (Jiep)karesisi) OCHOBaHHH.

[onoxxuTenbHbIe pe3ysIbTaThl UCTIBITAHHS TPEIOXPAHUTENSI C 3aMEHSIEMBIM 3JIEMEHTOM
(nepxkateneM) Ha HauOomplmMii (B CepuUM IPEAOXPaHHUTENICH) HOMHHAIBHBI TOK
MOJTBEPXKIAIOT KaK 3TOT HOMUHAJIBHBINA TOK, TAK ¥ HOMHUHAJIBHBINA TOK OCHOBaHMs. B ciyuae
€CII CepHs TpeNOXpaHuTeNel SBISIETCST OJHOPOAHON (yCTaHABIMBAEeTCS B CTaHIapTe Ha
KOHKPETHYIO CEPHIO  IIPEAOXpaHHUTENCH, TO pe3yiabTaThl yKAa3aHHOTO  HCIIBITAHUS
pacIpOCTPaHSIOTCSl HA BCE OCTAJIbHBIE MCIIONHEHUS 3aMEHSEMBIX 3JIEMEHTOB, BXOJSIINX B
JTAHHYIO OJHOPOAHYIO CepHIO (IIPH OCHOBAaHUH MPEJOXPAaHHUTENEH).

7.5.3. VcmplTaHue NMPOBOAWTCS B MOMEIICHHH, B KOTOPOM IPAKTHYECKH OTCYTCTBYIOT
CKBO3HAKU WJIIM MCTOYHUKHU JOPYIUX IMOTOKOB BO3AYyXad, 3a HCKIOYCHHUEM TEX IIOTOKOB,
KOTOpbIE BBI3BaHBI HArPEBOM HCIIBITYEMOTO Ipenoxpanuteis. [IpemoxpaHurtens m0JKeH
6bIT]) TAKKE 3alllMIICH OT COJIHCUHBIX U JPYTHUX TEIIJIOBBIX H3HylleHHI>lI.

Temmneparypa okpy’karoIiero Bo3ayxa npu ucneltanu — oT 1wioc 10 °C po mmoc 35
°C.

7.5.4. IlpucoequHeHNE BHIBOJIOB TIPEIOXPAHUTENS K UCTIBITATEIBHON LETTH TPOU3BOAMUTCS
TOJIBIMHM MEIHBIMH TIPOBOJHUKAMH JUTMHOW OKOJIO 1 M, CMOHTHPOBAaHHBIMH B IIJIOCKOCTH,
NapauleNbHON TUIOCKOCTH OCHOBAHHS INPENOXPAHUTENSI C JIIOOBIM HallpaBlIeHHEM B 3TOU
IUIOCKOCTH, 0e3 00s3aTeNbHOT0 COONMIONCHUS DIIEKTPUUCCKUX PACCTOSHUA MEXIy HHUMHU.
CeueHre IPOBOJHUKOB — COTIIACHO Ta0I. 6.

Ta6nuia 6

HomuHanbHEIH TOK Ipenoxpanutens (3amensieMoro| CedeHue MOABOISIINX TPOBOJHUKOB,
JIEMEHTa), A MM
Ho 25 Bkitou. Or 20mo0 30
Cs. 25» 63 » » 40 » 60
» 63» 200 » » 120 » 160
»200» 400 » » 250 » 350
»400» 630 » » 500 » 600
» 630 » 1000 » » 800 » 1000

(U3menennas pepakuus, Uzm. Ne 2).

7.5.5. HcnplTanue NpOBOAUTCS IIyTEM MPOIYCKAHUS Yepe3 TPHU IOCIEN0BATEIBHO
COE/IMHEHHBIX I0JII0ca 0AHO(A3HOTO MepPEMEHHOro ToKa 4acToThl (50£5) ', paBHOTO [0y,
B TEYEHHE BPEMEHHM, JIOCTATOYHOIO Ui [OCTHM)KEHHUS YCTAaHOBMBILETOCS IPEBBIIICHUS
TeMIIepaTypbl 4yacTell NpEeIOXpPaHUTENs, YTO CUUTAETCS BBINOJHEHHBIM, €CIIM H3MEHEHHE
Temneparypsl He npessiaeT 1 °C B 4ac Ipu HEU3MEHHBIX TOKOBOM Harpy3ke U TeMIepaType
OKPY’KaIOIIEro BO3yXa.

7.5.6. IlpeBbllieHne TeMIepatypsl (TeMIepaTypa) OTASNbHBIX YacTel MpeaoXpaHHuTes,
JUISL KOTOPBIX 3Ta BENWYMHA HOPMUPOBAHA, ONPEEISIETCS TepMONIapaMu, TEPMOMETPAMH WITH
KOHTaKTHBIMH TEPMO3JIEMEHTAaMH, pACIIOJIOKCHHBIMH W 3aKPEIUICHHBIMH TaK, YTOOBI
00€eceunTh XOPOIIYI0 MPOBOAMMOCTh TEIla B HauOOJEe HAarpeToM JOCTYIHOM MECTE.
[Iapuky TepMOMETPOB JOJDKHBI OBITH 3aLIMIIEHBI OT HApYKHOTO OXJIAXKIICHUS. 3alUIeHHAs
MIOBEPXHOCTh JOJDKHA OBITH IPEHEOPEeXKMMO Maja II0 CPaBHEHHIO C OXJaxJIaromleit
MMOBEPXHOCTHIO TOM YaCTH, K KOTOPOU MPUKPEIIIEH TEPMOMETP.

7.5.7. Temmneparypa OKpYXalolIero BO3[yXa OINpEAeTseTcs] B TEUYEHHE IOCIIeTHEN
YEeTBEPTH NEpHOJa MCIBITAHUS KaK CpelHeapu(MeTHYecKoe 3HAueHHWe II0Ka3aHWii
HECKOJIBKUX (HE MEHEe TPeX) TEPMOMETPOB, KaX/IbIii U3 KOTOPBIX ITOTPYXKEH B HAIIOJHEHHBIN
TpaHC(hOPMATOPHBIM MACIOM cocy 06bemoM 200—500 cM® 1 pacronokeH Ha PAaCCTOSHUH
(1 +0,2) M OT HCIBITYEMOTO TIPEIOXPAHUTENS (BOKPYT HETO).

7.5.8. Ilocne ucIbITaHNS U OXJIAXKACHHS TPEIOXPAHNTEIS IO TEMIIEPaTypPbl HOMEIICHUS
(. 7.5.3) mpoBoOUTCSA U3MEPEHHE AIEKTPHIECKOTO COMPOTHBIICHHS 3aMEHIEMOTO dJIEMEHTa
corjacHo 1. 7.2.

7.5.9. llpenoxpaHuTenb CYHUTAETCS BBIAEP)KABIINM HWCIBITAHWE HAa HArpeB, €ciu
YCTaHOBHBIIIEECS] TPEBBILICHUE TEMIIEPaTyphl (TEMIEpaTypa) €ro 4acTeil He NpEBbIIIAcT
3HAYeHMs, YKa3aHHOTO B Ta0J. 2, a 3HAaUEHHE HIIEKTPHUECKOTO CONPOTHBIICHUSI 3aMEHSIEMOTO
JJIeMEeHTa, W3MEpPEeHHOe COorjlacHo M. 7.5.8, He BBIIUIO 3a Mpenenbl, YCTaHOBJICHHBIE
KOHCTPYKTOPCKOM JOKyMEHTaIHEeH.



7.6. UcnbiTaHHe HA MeXaHNYeCKY10 padoTocnocodHoCTs (1. 3.4)

7.6.1. O01IHE TONOXKEHUS

7.6.1.1. B 00beM HCIIBITAHUH Ha MEXaHUYECKYIO PaOOTOCTIOCOOHOCTH BXO/IHT:

a) TpPOBEpKAa YCHWIMH, HEOOXOAMMBIX MJISi YCTAaHOBKM M H3BJICYCHUS] 3aMEHSEMOTO
anemeHTa (1. 7.6.2);

0) UCTIBITaHUE MPETOXPAHUTEIS Ha MEXaHIHIECKYI0 H3HOCOCTOMKOCTH (1. 7.6.3);

B) WCHBITAaHWE YCTPOMCTBA [UIS [UCTAaHLMOHHOM CHTHANIM3alMM, OJIOKMPOBKH U
ynpaBieHus (TIPH ero HaJHMIUH) Ha MEXaHUIECKYI0 H3HOCOCTOHKOCTS (11. 7.6.4);

T') HCTIBITAHWE Ha OTIEPUpPOBaHUE MpH Tonoiene (1. 7.6.5);

JI) WCTbITAaHWE Ha OIEPUPOBAHME IIPH COBMECTHOM JEHCTBUM TSDKCHHUS! IPOBOJOB MU
BETPOBOH Harpy3ku (1. 7.6.6);

e) HCHBITAHUC HaA TSXKEHUEC ITPOBOIOB npeﬂoxpaHHTenel‘/i, HC NOJIC)KAIUX UCIIBITAHUIO I10
MOJYHKTY O (11. 7.6.7).

(M3menennas penakuusi, M3m. Ne 2).

7.6.1.2. Jlna ucnbITaHUs MPEJOXPaHUTENb yCTAHABIMBACTCA HA XKECTKOH KOHCTPYKLUU
CIEIYIOUINM 00pa3oM:

a) npenoxpanurensd Ha Uy, < 35 KB — Ha BepTUKAILHOH IIIOCKOCTH M ¢ BEPTUKAIBLHOM
TUTOCKOCTBIO CHMMETPHH;

0) mpemoxpanutenb Ha Uy, = 110 kB — B HOpPMaJIbHOM 3KCIUTyaTallHOHHOM
MOJIOKEHUH, TpHYeM s HUCHBITaHWH mo 1. 7.6.1.1 a momyckaercs ycCTaHOBKa Ha
IMOHMYKEHHON OTIOPHOM U30JISAIUH.

7.6.1.3. VicibiTanue MpOBOAMTCS MPH OTCYTCTBHM HANPSDKEHHWS M TOKOBOW Harpysku B
LENU PEJOXPAHUTEIS.

7.6.2. TlpoBepka ycwius (m. 3.7.7), HE0OXOAMMOTO Ui YCTAHOBKH M H3BIICUCHUS
3aMEHSeMOro 3JeMeHTa (AepkaTels) WIM A ero BKIIOYEHHUS M OTKUIBIBAHUS (€clu B
KOHCTPYKIIMU TPEIyCMOTPEHO IIApPHUPHOE KPEIJICHHE OJHOTO KOHIA), IPOBOAMTCS C
MOMOILBI0 JUHAMOMETPA MpPHU NPUMEHEHHMU KIElel, ONepaTHMBHOM INTAHTM MM JPYTUX
TIPUCTIOCOOJIEHHH, TPEeJHA3HAUYEHHBIX [UIsl JAHHOTO IPEIOXPAaHNTEIIS.

7.6.3. VcnblTaHue npefoXpaHHUTeNss Ha MEXaHHMYEeCKylo H3HOcocToMKocTh (1. 3.4.1)
MIPOBOAMTCS IIPU YHCIIE ONepanuii yCTaHOBKM M M3BJICUCHUS (BKIJIIOUEHHS W OTKU/IBIBAHHA)
3aMeHsAeMOH JacTh (Iepkarens) coryacHo 1. 3.4.1.

Omnepay MPOBOASTCS NPEIHA3HAYEHHBIMU IUISI HUX IPHCIOCOONCHUAMH (HarpuMmep,
KJIEI[aMH, OINEpPAaTUBHBIMU IITAHramMu). Y MpPEdOXpaHUTeNneil C aBTOMAaTHYECKUM
OTKHBIBAHUEM 3aMEHSEMOr0 3JIEMEHTa IIOCNie cpabaThlBaHWs NPUBEICHUE B JEHCTBHE
MEXaHHM3Ma OTKHUBIBAHUS IPOM3BOANUTCS COOTBETCTBYIOIINM UMHUTUPYIOLIUM YCTPOHCTBOM.

Ilepen ucmelTaHMEM U TOCJIE HETO MPOBOJIUTCS ONpPENAETIeHHE KOHTAaKTHOIO HaXKaTHs
MEXAy KOHTaKTaMH OCHOBaHHMS M 3aMEHSEMOro 3JieMeHTa (lepiKaTeisl) — MO YCHIUIO
OTTATMBAHUA TOABWKHON 4YacTH KOHTAaKTa, U3MEPEHHOMY B MOMEHT IMOTEPH KOHTAKTa C
MOMOILBI0 JUHAMOMETPAa MHpU BCTABIEHHOM M BPEMEHHO 3aKpPEIUICHHOM 3aMEHSIEMOM
aseMeHTe (mepskarene). MOMEHT NOTepH KOHTaKTa IPH OTTATMBAHUM (DUKCHPYETCs C
MIOMOIIBIO, HANPUMeEP, KOHTPOJILHOM JIaMITbl HA HarpspkeHue 10 12 B umu ToHko# (mopsiika
0,1 MM) momockm Oymaru, 3alIOKEHHOM MEXIy KOHTAaKTHBIMH ITOBEPXHOCTSIMH U
0CBOOOYK/IAIOIIEHCS B MOMEHT TIOTEPH KOHTAKTA.

[Ipenoxpanurens  CUMTAeTCs  BBIACPKABIIMM  HWCIBITAHWE HAa  MEXAHHUYECKYIO
H3HOCOCTOI>1KOCT]), €CJIM II0 OKOHYaHHMHM HMCIbITaAaHUSA HC 06Hapy>1<eHo MCXaHHYCCKUX
HOBPEXIEHNH, MOTYIIHMX INPEIsSTCTBOBaTh HOPMaJIbHOW paboTe, a KOHTAaKTHOE HakaTHe He
W3MEHWIOCh WM, €CIIM YMEHBIIWIOCh, TO He Oomee, yeM Ha 20 % mepBOHAYaIbHOTO
3HAYCHMS.

7.6.4. YcTpoHCTBO U TUCTAaHIMOHHOM CHTHANW3alMu, OJOKMPOBKH M YIPAaBJICHHS Ha
MEXaHUYeCKYI0 M3HOCOCTOUKOCTP (1. 3.4.2) MCHBITHIBAIOT MPU yKa3aHHOM B 1II. 3.4.2 gmcie
ormepandii B YCTaHOBKE, WMHUTHPYIOIIEH JEHCTBUTENBHBIE YCIOBHS €ro paboThl,
BO3HMKAIOIINE ITPU cpabdaThIBaHUH YAAPHOTO yCTPOWCTBA IPEIOXPAHNTEIS.

YCTpoicTBO [ AMCTAHIMOHHON CUTHAIM3ALUM, OJIOKHMPOBKU M YIPABICHUS CUUTAIOT
BBIJICP>KaBIINM UCIIBITAHHUE, ECIIH BCE OIEPALIMH IPOU30ILIN 0€3 OTKA30B.

Kpome Toro, Ha Tpex maTpoHax MPOBEPSIIOT XapaKTEPUCTHKH YIAPHOTO YCTPOWCTBA,
NPUBEJICHHBIE B Ta0JI. 5, IIyTeM CHSATHSI XapaKTEPUCTUKU NPYXKHHBI (3aBUCUMOCTD yCHIIUS OT
X0/1a).

YnapHoe yCTpPOWCTBO CUMTAOT BbIIEPKABIIMM HCIIBITAHUE, €CJIM BCE Olepauuu
nmpon3oluI 0e3 OTKa3oB, a XapaKTepHCTHKH €ro HaxoJiITCs B Ipeleiax JOIYCKOB,
MIPUBEJICHHBIX B Ta0II. 5.

(M3meHenHas pepaxuus, Uzm. Ne 2).

7.6.5. UcnplTaHne mpemoxpaHUTENs KaTerOpuH pasMelieHus | Ha omepupoBaHHE B
ycrmoBuax rononena (m. 3.4.3) mpoOBOAWTCS TPH €ro YCTaHOBKE B JKCILIYyaTAIIHOHHOM
MOJIO)KEHUH C HApallMBaHWEM HA OTKPBITBIE Ppa3MbIKAEMble COEAMHEHUS W ApYyrue
INOABMIXXHBIC YaCTHM MW Ha COCECAHUEC C HHMHU HCIOJABHMXKXHBIC 4YaCTU II0 BO3MOKHOCTH
paBHOMEpHOM KOpkH NpAa TonumuHoi 20 mM. HapamuBaHue ibaa mMpoM3BOAMTCS IMyTEM
OOpBI3THBAHUS YacTeH MTPEAOXPAHUTEINS BOJIOW TIPH TEMIIEPaType OKPYIKAIOIIEro BO3yXa OT
MuHyc 7 10 munyc 20 °C ¢ BbLAEP)KKOH MOCIIe 3aMOPaXXKHBaHUS HE MeHee 3 u.

[To oKOHYaHMM BBIAEPKKH IPOM3BOAUTCS OIEpallsl YCTAHOBKH HIIM, COOTBETCTBEHHO,
W3BJEYECHUs] (BKJIIOYCHHUS WM, COOTBETCTBEHHO, OTKHIBIBAHUS) 3aMEHSEMOIO 3JIEMEHTa
(mepxaTens) ¢ MpUMEHEHHEM IIPETYCMOTPEHHBIX UL ITHX ONepaIfii MPHUCIOCOOICHUH.
VYcunue npu onepupoBaHUH He AODKHO mpeBbimaTh 300 H, uTo mpoBepsercs ¢ moMOIIbio
JuHamometpa. JlomyckaeTcs, Ipu HeOOXOANMOCTH, IIPUMEHEHHE MHOTOKPATHBIX TOJYKOB U
MIPEABAPUTEIBHOE, 1O ONEPALUH, CKAIbIBAHKE JIbAA. Y Ka3aHHOE UCTIBITAHUE IIPOBOJUTCS KaK
JUTSA OTIEPALliy YCTAHOBKH (BKITIOYEHHS ), TaK U IS ONIEPAIIH W3BJICUCHUS (OTKUIBIBAHUS).

VY mnpenoxpaHuTenel ¢ aBTOMATHYECKH OTKHABIBAIOIIMMCSA HAaTPOHOM (Zepxarenem)
MpOBOAUTCA IPOBEPKa onepanunu aBTOMATUYECKOI'0 OTKHUAbIBAHHA IIYTEM HWMUTALIUN
pacIulaBiIeHus IUIaBKOTO 3JIEMEHTa.

IMpu HamuuuuM ykaszatesns cpadaThlBaHUs WM yJAPHOTO YCTPOMCTBA MPOBEPSIETCS €ro
cpabaTbIBaHHUE ITyTEM pacIUIaBJICHHs TUIABKOTO 3JIEMEHTa B TeueHHe He Oonee 5 muH. Tak ke
IIPOBOAMTCS MPOBEpPKA IpEIOXpaHUTENCH C aBTOMAaTHYECKH OTKUABIBAIOIIMMCS MaTPOHOM
(nepxarenem), cpabaTHIBAIOLIMM OT CBOETO YAApPHOTO YCTPOHCTBA.

[IpenoxpanuTens CUYUTAETCS BBIACPKABIIMM HCIBITAHWE, €CIM YKa3aHHBIC OIEpaliy
MIPOM3BEJCHBl YCIICIIHO, IPH YCWIMH, HE TMPEBBIIIAIONIEM yKa3aHHOE BbIIE, W 0e€3
MEXaHUIECKUX TIOBPEXKICHUM.

7.6.6. UcnipiTaHnio Ha OTIEPUPOBAHHUE MPH COBMECTHOM JIEHCTBUU TSHKEHHS MPOBOJIOB M
BeTpoBOH Harpy3ku (T.m. 3.4.3 u 3.4.4) monBepraroTcs TOIBKO MPEIOXPAHUTENH KaTETOPUI



pasmemieHuss 1 € aBTOMAaTHYECKM OTKHIBIBAIOLUIMMCS MM OTKUIHBIM (TIPH ITOMOIIH
ONEpaTUBHOM IITAHTH) 3aMEHSEMBIM DJIEMEHTOM (nepkaresieM). VcnbplTaHue MPOBOAUTCS C
y4eTOM TpeOOBaHHi 1. 7.6.5 ¥ COIIACHO HIKECIIEAYIOIIEMY.

7.6.6.1. K BeIBOZIaM ITPEAOXpaHUTEIISI PUKIIA/IBIBACTCS TOPU3OHTAJIbHAS, HalpaBiIeHHAs
NapajuleNbHO OCH OIIOPHOTO M30JIsiTOpa (C JOIyCKaeMbIM OTKJIOHEHHEM +5 °), Harpyska,
paBHasi HOpPMUPOBAHHOMY 3HAUEHHIO JIOIyCTUMOTO TSDKEHHUS IPOBOJOB (11. 3.4.4).

7.6.6.2. B 3aBHCUMOCTH OT KOHCTPYKTHBHBIX OCOOCHHOCTEH TIpeIOXpaHUTENs |
MapyCHOCTH OTAENBHBIX €ro YacTei, K MPeAOXPaHUTEN0 B OJHOW WIIM HECKOJIBKHX TOUYKaX
[0 BBICOTE TMPHKIAABIBACTCS TOPH3OHTAIbHAS Harpy3ka (HAarpy3kw) B HaIpaBICHUU
HauOONbIIeH MapyCHOCTH, pacCYMTaHHas MCXOJs W3 ckopoctd Betpa 40 m/c (m. 3.4.3).
BennunHa Harpy3kn M TOdka (TOYKM) €€ HPWJIOKEHUS YKa3blBalOTCS B CTaHJApTaX Ha
KOHKPETHBIE CEPUH WM TUIIBI IPEJOXPAHUTETIEH.

7.6.6—7.6.6.2. (U3menenHas penakuus, Uzm. Ne 2).

7.6.6.3. IlpunoxkeHHe TOPU3OHTAJIBHOW HArpy3KH MOXET OBITh OCYIIECTBIICHO,
HalpuMep, ¢ MOMOIIBI0 TPOca, MEPEeKUHYTOro 4depe3 OJOK, ¢ HeOOXOOMMBIM TPy30M Ha
BEPTUKAIBHOM YacTH.

7.6.6.4. B mpomecce HUCHBITaHHH TO M. 7.6.6 TPOBOAAT TPEXKPATHYIO IIPOBEPKY
BBINIOJIHCHHS ONepaldii BKJIIOYEHHS W OTKHUABIBAHMS 3aMEHSEMOH 4YacTh (Hepikares),
KOTOpasi IOJDKHA MOATBEPIUTH HOPMAIIBHYIO paboTy, 63 MEXaHWYECKHUX TTOBPEIKICHHUH.

(U3meHenHas pepakuus, Usm. Ne 2).
7.6.7. VcnblTaHue Ha TsDKEHHME IPOBOJIOB IPOBOIAT IMyTEM IPHUIIOKEHHS K BBIBOJAM
MIPEJOXPAHUTENS] YCUINA, HAlPaBJIeHHE M 3HAUY€HHE KOTOPOTO IOJKHBI COOTBETCTBOBATH

YKa3aHHbIM B II. 3.4.4.

(BBejeH 10n0JHUTENbHO, M3M. Ne 2).

7.7. UcnibITaHue HA CTOMKOCTH NP CKBO3HBIX TOKax (1. 3.5)

7.7.1. O01Ue NONOXKEHHs

7.7.1.1. HcnbelTaHuto mNoABEpraeTcs HOBBIM NPENOXpPAHUTENb, 3aKPEIJICHHBIH Ha
JKECTKOM, 3a3€MJICHHOM OCHOBaHMU.

7.7.1.2. WUcnblTaHue NpOBOAMTCS MPHU TEMIEpaType OKPYXKArOLIEro BO3AyXa, KOTopas
nomwkHa ObITh B mpenenax 10 °C-35 °C m mpu KOTOPOH MPENOXPaHUTENh HOJDKCH JI0
HCIBITAHUS BBIAEPKUBATHCSA HE MEHee 2 4.

7.7.1.3. CeueHune n JUIMHA NOABOASAIINX MPOBOJHHKOB — T€ )K€, YTO U NPH HCIIBITAHUT
Ha Harpes (1. 7.5), 32 HCKIFOUCHUEM TIPpeJOXpaHUTEeNe KOHICHCATOPOB, ISl KOTOPBIX 3TO HE
00s13aTeJIBbHO.

MeToa mocTpoeHusi BpeMsI-TOKOBOif XapaKTePUCTUKH NPeAebHO T0MyCTHMBIX
neperpy3ox
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1 — BpeMsI-TOKOBasl XapaKTEepUCTUKA IUIABJICHHS; 2 — BPEMS-TOKOBAs XapaKTEPUCTHKA
MPEAEIBHO JAOMYCTUMBIX MEPErpy30K Iy, 10, Ly 0,01 — TOKH TUIABJICHUS TIPH SKBUBAJICHTHOM
Bpemenu 10 u 0,01 ¢ cCOOTBETCTBEHHO

Yepr. 2

7.7.1.4. VctipiTanye IpOBOIUTCS TIPH JII0OOM yZA0OHOM HampspkeHuH (HO He Bhiie Uy,),
00ecIeunBaroIIeM BOZMOXHOCTD ITOJIy4eHHsI TpeOyeMOoro ToKa 4epe3 MpeaoXpaHUTelb.

7.7.1.5. Jlo u 1mocie HCHOBITaHUS TPOBOAUTCS HM3MEPEHHE  DIIEKTPUUYECKOTO
COMNPOTHUBIICHHS 3aMEHSIEMOT0 3JIEMEHTA COTJIACHO II. 7.2.

7.7.2. JIns TOCTpOCHHS BpPEMSI-TOKOBOH XapaKTEPHCTUKU TPENENBHO JOIMYCTHMBIX
meperpy3ok (.. 3.5 u 3.6.10) ucnomip3yeTcst BpeMsI-TOKOBasI XapaKTePUCTHUKA TUIABICHUS (II.
3.6.11) myrem yMHOXeHuUs1 abciuce nocnenHel Ha kodduuueHt K (cM. 4ept. 2). 3HaueHue
koaddunuenta K (K < 1) ompenensiercss HA OCHOBAHWH IMPEIBAPUTEIILHBIX HCIBITAHHNA U
YKa3bIBaCTCsl B CTAaHAAPTaxX HAa KOHKPETHBIE CEPUU HIIH THITbI IPEIOXPaHUTEIICH.

7.7.3. VcnblTaHue npeRoXpaHHUTENIEl CHIIOBBIX TPaHC()OPMATOPOB, BO3IYIIHBIX U



KaOeNpHBIX JIMHUH IS IPOBEPKH BPEMSA-TOKOBOW XapaKTEPUCTHKH MPEAETHHO JTOYCTUMBIX
neperpy3ok (koaddunrenta K) IpoBOAUTCS TOKOM MPOMBIIUICHHON 4aCcTOThI HA OJHOM H
TOM e 00pasIie B CICAYIONINX TPEX PEKUMAX:

pexum 1, conepxkamuii 3 Bo3aeHUCTBUS TOKOM, paBHbIM K1, 19 + 10%, 1JINTENbHOCTHIO
(10+0,5) ¢ xaxxnoe u c UHTEpBAIAMH BpeMeHU Mex .y HuMH B (180+10) c;

pexum 2, conepxxauuii 30 Bo3aeicTBUil TOKOM, paBHBIM K1y, 19 + 10%, JJIMTENBHOCTHIO
(10+0,5) ¢ xaxmoe u ¢ HHTEpBaJIaMH BpeMeHH Mexay HuMH B (600+30) c;

pexumM 3, comeprkamuii 20 BO3AEHCTBUI TOKOM, paBHBIM K1, 901 +10%, AMUTETBHOCTHIO
(0,01+0,0005) ¢ xaxkmoe U ¢ MHTEpBaTaMU BpeMeHH Mexx 1y HuMH B (600£30) c.

Jonmyckaercss BMECTO YyKa3aHHBIX BO3JCHCTBUII TOKAa NPOMBILUIEHHON 4YacTOTHI
MPUMEHSTH pa3psiibl TOKa OT KOHAEeHcaTopa 1o 1. 7.7.5.

7.7.4. VicnplTanue mpenoxXpaHUuTeNel dJeKTPOABUTATENIeH sl MPOBEPKH BPEMSI-TOKOBOM
XapaKTEPUCTUKU TIPENeNIbHO JIOIyCTUMBIX Teperpy3ok (koadduuuenta K) mnpoBOIUTCS
TOKOM MPOMBIIIJICHHOW YaCTOThI HA OHOM U TOM K€ 00pasiie B CACIYIONUX ABYX PSIKUMAX:

pexum 1, conepxamuii cinenyromme 100 MUKIOB:

ToK K1 19 B Teuenue 10 c; uatepBan Bpemenu 10 c;

1
ToK K1, 10 B Teuenue 10 c; Tok gl(lHJI 10 B Teuenue 3560 c; uHTepBas BpeMeHH (mepen

crnexyronmm nukiom) 10 c;
pexum 2, conepxaiuii cinenyromme 2000 HUKIOB:

1
TOK KI,; 19 B Teuenne 10 c; Tox gl(lm 10 B Tedenne 290 ¢, uHTEpBaAI BpeMeHHu (mepen

cnexyronmm nukiom) 300 c.

7.7.5. UcnblTaHus npegoxpaHuTeseil KOHAEHCATOPOB Ha CTOMKOCTh K pa3psIHbIM TOKam
KOHJICHCATOpa TPOBOMSITCSA IPU IMMapaMeTpax HUCIBITATCIBHON IEeny, MOJ00paHHBIX Tak,
4TOOBl TIPH 3aLIYHTUPOBAHHOM IEPEMBIYKON 3aMEHIEMOM D3JIEMEHTE IIPeOXPaHUTENIs
MOJY4UTh NPU HANPSDKEHUH, paBHOM Uy, € IpeJieNIbHBIM OTKIIOHeHHeM MUuHYC 20 %:

HOPMHUPOBAHHOE 3HAYCHUE MHTErpayia Koy mpefenbHO JOMYCTHUMBIX Meperpy3ok (1.
3.5.3) ¢ mpenenbHBIM OTKIIOHEHHEM +10 %;

OTHOIIICHUE MEKIY MOCIEAYIOMMMHY TiHKamMu Toka — oT 0,8 1o 0,95;

4acTOTy KoJieOaHMA pa3psaIHBIX TOKOB, YACIOBOE 3HaUeHHE KOTOpoi (B K[ 1I) cocTaBmseT:
1,2 Uyonw (x[m) mpu Loy, < 31,5 A, 0,8 Uy (K[m) mpu Loy, > 31,5 A u 8 %[, ¢
MpeaeNbHBIMI OTKIOHSHHSAMH 3TUX 3HaUeHui — 1umoc 20 %.

VcnpITanus IpOBOIATCS B CICAYIOMIUX IBYX PEXKAMAaX:

pexxum 1, comepkamuii 5 paspsmoB B Tedenue (600+30) ¢ mpu gacrore KoneOaHUit
pa3psIIHOTO TOKA, YUCIIOBOE 3HaUeHHe KOTopoil (B K['m) coctaBmseT 1,2 Uy, A Loy, < 31,5
An 0,8 Uy, 1 Loy, > 31,5 A, ¢ mpenensHBIME OTKIIOHEHHSIMEA — TITEOC 20 %5

pexum 2, comepxkammii 100 paspsmoB mpu uactore 8° k'l ¢ HHTepBaTaMH MEXIy
paspsaaMu, KOTOPBIC TOJKHBI 6I)ITb YCTaHOBJICHBI B CTaHAApTaxX Ha KOHKPETHBIC CCPUU UIJIN
THUIIBI IPEAOXPAHUTEIIEH.

7.7.6. IIpoMexxyTKM BpEMEHH MEXAY MCIBITaTeIbHBIMHU peKuMaMHu 1o m.im. 7.7.3—7.7.5
JIOJDKHBI  BBIICP)KUBATBCS TaKUMH, 4YTOOBI MPEIOXPAaHUTEIh OCTBUI J0 TEeMIEpaTyphl
HCTBITATEIFHOTO TOMEIICHUS.

7.7.7. TlpemoxpaHUTENh CUUTACTCS BBIICPKABIINM HWCIBITAHHE HA CTOHKOCTh NpH
CKBO3HBIX TOKaX, €CIIM HE OOHAPYXKEHO MEXaHHYECKHX MOBPEKICHHUN M DJICKTPUICCKOE
COTIPOTHUBIICHUE 3aMEHSEMOT0 AJIEMEHTa, U3MEPEHHOE TIOCIIE €r0 HCIBITAHHs, He BBIILIO 32

MIPEIeITbl, yCTAaHOBJICHHBIE KOHCTPYKTOPCKON TOKyMEHTaIneH.
7.8. HcnpITaHus HA OTKJIIOYAIONLLYIO CIIOCOOHOCTH

7.8.1. UcnplTaTenbHas 1enb

7.8.1.1. VcnbiTanus TpeIoXpaHUTENS HA OTKIFOYAIOIIYI0 CIIOCOOHOCTh — IMPSMBIC WA
CHHTETHYECKHE — MPOBOIATCA B ONHO(DA3HBIX HCHBITATEIBHBIX LEMSIX HCIBITATEIBHBIX
CTCHIIOB WX (TOJIEKO TIPSIMBIC HCITBITAHHS) B JICKTPUICSCKUX CHCTEMaX.

7.8.1.2. Ko3h¢uimeHT MOIIHOCTH HWCHBITATEIBHON LEMd IOKEH WMETh 3HAYCHHS,
yKa3zaHHble B Tabn. 7 W §, B 3aBUCHMOCTH OT HCIBITATEIBHOTO peknma. CrocoObt
onpenenenus kodg¢urmenta momuoctd — mo 'OCT 687.

Jis  CTeHOIOB, B KOTOPBIX HCIOJB3YIOTCA KoJieOaTeNpHBIE KOHTYPHI, IIOJHOE
COIPOTHBIICHUE UCTIBITATEIILHOM IIEMH OMPEACIAIOT 03 y4eTa eMKOCTHOTO COMPOTHUBIICHUS.

7.8.1.3. Yacrora TOKa WCIBITATENILHON Lenu pAoibkHa ObITh (50+5) ', kpome
HCTOKOOTpAaHNYUBAIOIINX npeﬂoxpaHI/lTeneﬁ, MpeaHa3sHa4YCHHbIX JJIs pa60TI)I npu
HOMHHAIBHOW yactoTe 60 I, s KOTOpBIX YacToTa ToKa JoinkHA ObiTh (60+5) 'l Ecmu
MPOBEACHUE WCIBITAHUA TIPH STOM YaCTOTE TEXHHYCCKH HEBO3MOXHO, TO YCJIOBHUS
MIPUMEHEHHS YKa3aHHBIX IPEIOXPAHUTEICH JTOJKHEI OBITh COTIIACOBAHBI MEXY 3aKa34UKOM
1 U3TOTOBUTEIEM.

7.8.1.4. 3azemiieHHME WCIOBITATENFHON IIeMH (KPOME CHHTETHYECKHAX HCITBITAHHA)
TIPOU3BOIUTCS OJHUM H3 CIECTYIOIIUX CIIOCOOOB:

a) IpM HAIMYUM U3MEPHUTEIBHOIO IIYHTa — 3a3¢MJDIETCS BBIBOA  LIYHTA,
HEINOCPEICTBEHHO COCJMHEHHBIN C BEIBOJOM MCTOYHHUKA ITUTAHHUS;
0) npu OTCYTCTBUM H3MEpPUTEIBHOI'O IIyHTA — 3a3emisiercs Jrobas Touka

UCIIBITATEILHON LIeNH, WCXOJsl W3 KOHKPETHBIX OCOOCHHOCTEH HWCIBITATEIbHOW LEnu |
ynoOCTBa HCIBITAHUM, NpUYEM B Cilydae IUTaHHS HEIOCPEICTBEHHO OT TIeHepaTopa
JIOITyCKAeTCsl OCYLIECTBIATh 3a3€MJICHHE Yepe3 aKTHBHOE MM €MKOCTHOE CONPOTUBIICHUE
WY Yepe3 NapajuieIbHOe COEIUHEHNE TaKUX COIPOTUBIECHUIL.

7.8.1.5. B ucnelTaTensHOM LIENIU HE JOJKHBI MPUMEHSTHCS PEAKTOPHI, MOABEP KEHHbBIE
HAaCHIIICHUIO.

7.8.1.6. Uckaxenne ¢(popMbl KpHBOH BO3BPAIIAIOMICTOCS HAMPSDKEHHUS (€CIH TakKoe
NCKaKCHNE HEW30€XHO) HE MOJDKHO BBI3BIBATH YBEIHMUCHHS MAaKCHMAaJIbHOTO 3HAYCHHUS
HaIpspKeHus Oosiee 4eM Ha 7 % HOPMHPOBAHHOTO 3HAUCHUS.

7.8.1.7. 3ammra OT mepeHanpsHKEHUH, MPUMEHEHHAs B WUCIBITATENIBHON IEMH, TOJDKHA
OBITH BBINOJIHEHA TaK, YTOOBI P HOPMAJILHOH ONEpanyy OTKIIOUCHUS MPEIOXPAaHUTENS HE
HPOUCXOIMIIO TIPOOOEB, MOTYILIMX OOJIETYUTh YCIOBHS UCIIBITAHUSI.

7.8.2. UcnbITyeMBlil IpeAOXpaHUTENb, €T0 YCTAHOBKA U MOBEICHHUE ITPU UCTIBITAHUT

7.8.2.1. TlpenoxpaHuTenb JODKEH COOTBETCTBOBATH KOHCTPYKTOPCKOM JOKYyMEHTAllUH,
MIPEACTaBISEMON HM3TOTOBUTENEM Iepe]l UCIBITaHUSIMH (COOPOYHBIH YepTeX, MOHTaKHBIN
YepTexk, YePTEKH OCHOBHBIX COOPOYHBIX €MHMUII, TACTIOPT, MHCTPYKIHMS 110 SKCIUTYaTaIlH).

7.8.2.2. Ilna ucHBITaHHUA NPENOXPAHUTENb 3aKPEIUIAETCSl Ha HKECTKOM, 3a3€MJIEHHOM
ocHoBaHMU. [TooXeHne MpeaoXpaHuTelsl B IPOCTPAHCTBE, KOH(UTypanus HCIBITATEILHOTO
KOHTypa M MecTa KPEIUICHHs MOJABOAAIINX TOK IPOBOJHHUKOB (IIIMH) JOJDKHBI YKa3bIBAaThCS B
CTaH/apTax Ha KOHKPETHbIE CEPUU WIIH THIIbI IPEIOXPAHUTEIICH.

IIpenoxpanurenu Ha Uy, < 35 KB, eciiu B yKa3aHHBIX CTaHAApTax HE OTOBOPEHO IPYroe,
JI0JDKHBI YCTaHABIMBATHCS B BEPTUKAIGHOM HOJIOKEHHH, KOHTYP OJDKeH ObITh [1-00pa3Hsii,



a IPOBOJHUKY (IIMHBI) — 3aKpeIyIeHbl Ha paccTosHUM 0,5 M OT BBIBOJIOB IIPEIOXPAHUTEIS.
7.8.2.3. TloBeneHue mMpenoxXpaHUTENss BO BpeMs HCHBITAHUH JOKHO COOTBETCTBOBATh
TpeboBaHusM 1. 3.6.9.

7.8.3. O0beM HUCTIBITAaHUH ¥ TapaMeTPhl UCIIBITATENILHBIX PEXKUMOB

7.8.3.1. B 00beM HCIBITAHMI Ha OTKIIOYAIOIIYIO CIIOCOOHOCTH TOKOOTPaHHYMBAIOLINX
MIPEAOXPaHUTENICH BXOASAT CIEAYIOIINE NCTIBITATEIbHBIE PEKUMBI (CM. Takke Tabdi. 7):

a) pexumM | — OTKIIOYCHHWE OXHUAAEMOro TOKa [, HeHCTBYyIOIIee 3HAaYCHUE
NEPUOJUYECKON  COCTaBISIIOUIEN  KOTOPOrO  paBHO  [ouom, HPU  HOPMHUPOBAHHBIX
xapakrepuctukax [IBH cormacHo 1. 3.6.2 u Tabm. 3.

Kpusas cobctsennoro I1BH ucnpITaTenbHON 1€y TOHKHA YAOBIETBOPATH CIEIYOLIIM
TpeboBaHusM (depT. 3):

ee orubaromast He JOJKHA ObITh HU)KE YCIIOBHON IPaHMYHON JTHHUH;

ee HavaJlbHasl 4acTh HE JI0JDKHA [ePeceKaTh JMHUIO 3aria3/IbIBaHus;

0) pexuM 2 — OTKIIOYEHHE OXHIACMOro TOKa [, JCHCTBYIOIIECEe 3HAYCHHUE
MEPUOANYECKON COCTaBIIAIONIEH KOTOPOro OJIM3KO K TOMY, KOTOpPOE JaeT MaKCHMAJIbHYIO
SHEPTHI0 Oyrd. 3HaUeHHe [, OnpenelsieTcsi OAHUM U3 CIeIYIOMINX CIIoCO00B:

10 yKa3aHHOI HIbke (opmyie, eciii B pexuMe | OAMH W3 OIBITOB BBINOJHEH MpPU
CUMMETPUYHOM TOKe [} > 150 Loy 5

r/ie i — MTHOBEHHOE 3HAa4YeHHE TOKa B MOMEHT pacIlIaBJICHHS,

nyTeM TOpuHATUS [,  paBHBIM  TpeX-  YETHIPEXKPaTHOMY  3HAYEHHIO  TOKa,
COOTBETCTBYIOLIETO SKBHBajeHTHOMY BpeMeHH 0,01 ¢ mo BpeMs-TOKOBOH XapaKTEpUCTHKE
miaBieHus. Ecnom aTa XapakTepucTHKa COAEPXKUT JaHHBIE JJIsi SKBUBAJIEHTHOTO BpPEMEHU
menee 0,01 ¢, TO NpPeaNOYTUTENHHO NPUHUMATh TOK, coorBercTByrommii 0,008 c;
HOpMUpoBaHHbIe Xapaktepuctuku [IBH — cormacHo 1. 3.6.2 u Tabn. 3 co ciemyromumMu
HU3MEHEHUSIMHU:

1
3HAUCHUA NapaMeTpa U, YyBEIIMYUBAIOTCA B OTHOILICHUN == N

9

JUIsL TIapaMeTpa ¢, TPUHUMAIOTCS JiBa TpENeNbHBIX 3HAUeHHs — TPEXKpaTHOE U
YeTBIPEXKPATHOE 110 OTHOILICHHUIO K 3HAUEHHIO, YKa3aHHOMY B Ta0II. 3;

JIUHHS 3aMa3bIBaHUs U KOOPIUHATHI #' ¥ {3 HE HOPMHUPYIOTCS.

Kpusas cooctBennoro I1BH ucnbITaTenbHOM 1IeNU TOHKHA YAOBICTBOPATH CIICIYOLIIM
TpeOOBaHUSAM:

€¢ HauOOJIBIINIA UK HE JOJDKCH OBITh MEHBIIIE TTapaMeTpa i;

HAKJIOHHAs 9acTh e€e orubaromieii (4epT. 3) MOIDKHA MPOXOIANTh MEKIY IBYMS JIHHUSMH,
OTPEeeISIEeMbIMU TPEXKPATHBIME U YSTHIPEXKPATHBIMU 3HAYCHHUSIMH 1;.



IHocTpoenue orudaromeii [IBH, onpenensieMoro 1Byms napamerpamMmu
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1 — orubaromtas I1BH; 2 — ycnoBnas rpannunas muaus [IBH; 3 — co6ersennoe [IBH
Yepr. 3

Ecmm I, > I}, TO ucnpITaHus B peXuMax | W 2 MOIDKHBI OBITH 3aMEHEHBI HIECTHIO
HCUBITAHUAMH TIPH HOMHHAJIBHOM TOKE OTKIIOYEHHS TMIPH yIiIaX BKIIOYEHHUS II0
BO3MO>KHOCTH POBHO pacIpelleleHHBIX, IPUOIN3UTENbHO Yepe3 30 3JeKTpUIecKruX rpagycoB
onuH ot apyroro. Ilapamerpsl cobctBenHoro IIBH u Bpemst mopnepkaHus HampsDKEHHS
MOCJIC OTKJIFOUYCHHUS TOKa — T10 pekumy 2 (Tadi. 7);

B) pexuM 3 — OTKIIOYEHHE OXHIAaeMoro Toka I,
MePUOIUIECKON COCTABISIONIEN KOTOPOTO PaBHO:

0JIHOYaCOBOMY TOKY IUIaBJICHUsI — IJIs IpeloXpaHuTenel kiacca 1;

MUHUMAaJTHFHOMY TOKY OTKJIFOUEHUSI — IS IIPETOXPaHUTEINeH Kiacca 2.

Xapaxrepuctuku [IBH ve HOpMupYIOTCSL.

Perymupyemoe WHIYKTHBHOE CONPOTHUBICHHE WCIBITATENFHOW Ilemu X IOJDKHO
ITYHTHPOBATHCS aKTUBHBIM COIIPOTHBIICHHEM R, dncieHHo paBHBIM 40X . OnHako, ecian 3To
3HaueHue R He o0ecneunBaeT, Mo KpaiHel Mepe, KpuTuieckoe aeMiipupoBanue KoneOaHUi
I1BH, TO OHO TOJKHO OBITH YMEHBILEHO IO 3HAYCHUSI, ONIPEAesIeMoro 1o Ghopmylie

;[eﬁCTByfomee 3HA4YCHUC

1
R:—&XL,
2 fn
rae fy — CoOCTBeHHas dYacToTa IIemd 0e3 JIOMOJIHUTEIBHOTO  3aTyXaHus
(nemmpupoBaHus);

fN — TIPOMBIIIUICHHAS YacTOTA.

[Ipu ucnpITaHUU TOKOM /3 IOMyCKaeTCs MpeABapUTEIHHOS HArPEBaHHUE TIPEIOXPAHUTEIS
BO BCIIOMOTATEIBHOM CXEeMe, IMMHTAaeMOH OT HCTOYHHKA OoJiee HHU3KOTO HANpsDKEHUS, HO
TpeOyeMoil BETMYMHBI HCIIBITATENIFHOTO TOKa. [IpH IMmepekioYeHuN ¢ MCTOYHHKA HU3KOTO
HaTPsDKCHUS Ha MCTOYHHK BBICOKOTO HAIPSDKEHHS TOK HE JOJDKECH IpPEphIBAThCs Ooliee deM
Ha 0,2 c. TOK OT WCTOYHMKA BBICOKOTO HANPSHKEHUS MOJDKCH, MPAaKTUYECKH, OBITH
CUMMETPHYHBIM.

s mpenoxpaHuTene kinacca 1 1ommycKaeTcsi yCKOPEHHBIN MPpeIBapUTEIbHBIN MOIOTPEB
OT HCTOYHHMKA HHU3KOTO HANpsDKEHUS TOKOM, paBHbIM 1,15 /3 u Oomee; mpu 3TOM
JUTMTEIEHOCTh BpEMEHH ITOIOTPeBa J0JDKHA ObITh He MeHee 20 MUH.

HpeuoxpaHnTenH, np€aAHa3HAaYCHHBIC TOJIBKO UIA 3alllUThl KOHACHCATOPOB, MCIBITAHHUIO

B peXHMe 3 He MOJIBEPraroTCs.

(M3meHennasi penakuusi, M3m. Ne 2).

7.8.3.2. HapaMeTpLI HCOBITATC/IbHBIX PEIKUMOB NOJKHBI COOTBETCTBOBATH YKA3aHHBIM B

Tabm1. 7.
Tab6muma 7
ITapametp 3HaueHHe mapameTpa Ajs
UCTIBITATENIbHBIX PEKUMOB
1 | 2 3
BoccranasiuBaromieecs HapsDKCHUE 0,87 Uyp Unp
MIPOMBIIUICHHOX  4acTOTHl  (BO3BpallaroLIeecs
HaIpsDKEHHe)'
XapakTtepucTuku codctBeHHoro repexonHoro|llo m. 7.8.3.1 ITo m. He
BOCCTaHABJIMBAIOIIETOCS HAIPSKEHUS a 7.8.3.16 |HOpMHEpYIOTC
s
Koaddumment momuOCTH 0,153 0,4-0,6
JelicTByromee 3Ha4YEeHUe TIEPUOANYECKOI [11 L (em. . [;‘,5
COCTABIIAIONICH 0KUIaeMOTO TOKA (/o 1) 7.8.3.1)
MrHoBeHHOE  3HAY€eHHE TOKa B  MOMEHT He 0,851,-1,061, He
BO3HUKHOBEHUS yTH HOPMHUPYETC HOPMHPYETC
o b
Yron BKIIOUEHHUS B CHHYyCOMAY HampspkeHws, 371. He panmee |0—20 mocme| JlroGoit
rpaxycel HYyJIA HYyJIA
HAaIpsDKEHUS | HaPSDKEHUS
Bo3HukHOBEHME ayru mocie Hyisl HanpspkeHus,| OAuH OmbIT He He
3J1. TPaLyChl 40-65° HOPMHPYETC | HOPMHUPYETC
o o
JlBa ombiTa
65-90
Bpems  mommepkaHuWs — HampsDKEHHS — TIOCHE 15 60
OTKITIOUEHHS TOKa, C
UYwciio oneITOB 3 3 2

Ipenensroe oTkIoHEHHE — MTIOC 5 %.

2 JlomyckaeTcss HayaTh HCHBITaHMS (HEpBBIA OMBIT) mpu xapakTtepuctukax [IBH, mpousBombHO
OTJIMYAIOIIMXCS OT HOPMUPOBAHHBIX, X C BOSHUKHOBEHHEM IyTH IpU yrie oT 65 1o 90 am. rpamycos
rocie HyJisl HanpspkeHusl. Ecnu B 9ToM ombITe HamOonbImmil MUK HANpsHKEHWS Ha Jyre JOCTUTaeTCs
yepe3 BpeMs, paBHOE Wi Oosnbliee 2¢, (Tabm. 3), TO OMBIT ICHCTBUTENEH, U peXUM | 3aKaHYHBaeTCS B

TOM K€ IIETIH.

B mpoTtmBHOM ciydyae cxema JOJDKHA OBITh M3MEHEHa TakK, YTOOBI MOJIYYUTH HOPMHPOBAHHBIC
xapakrepuctuku [IBH, u Bce ucnbITanns pexxuma 1 JOJDKHBI OBITH TPOBEAEHBI B 3TON HOBOW CXeMe.
? VKa3aHHOE 3HAUCHHE HE TOJKHO OBITH IPEBHIIEHO. Perymuposanue ko3 UIHEHTA MOIIHOCTH C

IIOMOLIBIO PE3UCTOPOB HE JIOIYCKAeTCs.




* ITpenensHoe oTKIOHEHHE — MUHYC 10 %.

5 Eciu HCIIBITATENbHBI CTCH]] He 00ECIIEUMBACT BO3MOKHOCTD TIOICP/KAHMS TOKA HEM3MEHHBIM 1
HE NPHMEHSETCS YCKOPEHHBIH IpeiBapuUTeNbHbI nojgorpes (m. 7.8.3.1), To yka3aHHOe HpeielbHOE
OTKJIOHEHHE MOJKET OBbITh MPEBBIIIEHO B JIIOOYI0 CTOPOHY B TeueHue He Oonee 20 % Bcero BpeMeHM
IUIAaBJICHUSI B JIJAHHOM OIIBITE, MPH YCJIOBHMH, YTO B MOMEHT BO3HMKHOBEHHUs IyTH 3HAYeHHE TOKa
HAaXOAUTCS B HOPMHPOBAHHBIX NpEAeax.

® Eciu HEBO3MOXHO MOTYYHTh BOSHMKHOBCHHE NYTH MEXKIY yKa3aHHBIMH YITIAMIH, TO BCC TPH
OIIBITA IIPOBOJAATCS IIpU yriax oT 65 1o 90 21. rpagycos.

7 Bpems HOIepKaHUs HAINPSKEHUS JOIDKHO OBITH HE MEHee yKA3aHHOIO 3HAUECHMS, 4 HAYAIBHOE
3HAUCHUE HANPSDKCHHUs JODKHO OBITh PaBHO HOPMHpOBaHHOMY. EciM HCHBITaTeNBHBIH CTEHI HE
obecrieynBaeT BO3MOXKHOCTH HOAJEP)KAHHUS HANpPsHKEHWs HEU3MEHHBIM, TO BO3Bpallaronieecs
HamnpsHKeHHEe MOXKET CHU3UThCS Ha 15 % HOPpMUPOBAHHOTO 3HAUEHUSI.

8 s NpPENOXPAHUTENEH, IMOIBEPKEHHBIX B OSKCIUTyaTallud BO3JEHCTBHIO BO3BPALLAIOIIErOCS
HaNpsHKEHHs B TEUSHUE BPEMEHH MEHbIIE | ¢, BpeMs MOJIepKaHUs HAIPSDKEHUSI TOJDKHO OBITH PaBHO
lec.

B npomecce wcnplTaHW TIPOBOIUTCS Takke HM3MEPEHHE IIepeHaNpsDKeHud  1pu
OTKJIIOUCHHH W 3HaYCHUI TOKOB 0OpHIBA.

7.8.3.3. B 00beM ncnpITaHNH HA OTKITIOYAIONIYIO CIIOCOOHOCTh HETOKOOTPaHUYMBAIOLIHX
MIPEeIOXpaHUTEICH BXOMST CICAYIONINE UCTIBITaTeIbHBIC PEXKUMEI (CM. Taroke Tao. 8):

a) pexuM | — OTKITIOYEHUE 0’KHIAEMOTO TOKa, ACHCTBYIOIIEE 3HAUCHNE TIEPHOTNICCKOM
COCTaBIIIIOILIEH KOTOPOTO PABHO I,0q, HPU HOPMHUPOBAHHBIX XapakTepuctukax I[IBH
coriacHo 1. 3.6.2 u tabm. 4.

Kpugas cobcrennoro [IBH ncnsiTarenpHOI e T0HKHA YIOBIETBOPATH TPEOOBAHUAM
m 7.8.3.1a;

0) pexuM 2 — OTKIIIOUEHHE OXHJaeMoro Toka B auanazoHe oT 0,7 /oy 10 0,8 1o
HOpMHUpOBaHHbIe Xapakrepuctuku [IBH — coriacHo pexumy 1;

B) PSXKHUM 3 — OTKIIFOUCHHME OXXHMIAaeMOro Toka B auamazoHe OT 0,2 ooy 10 0,3 1o oms
HOpMHpOBaHHbIE XapakTepuctuku [IBH — cornmacHo pexumy 1;

r) pekuM 4 — OTKIIOUCHHE OXHIAeMOTro Toka B mpenenax ot 400 mo 500 A;
xapaktepuctuku [IBH HOpMuUpyIOTCS B CTaHZapTaxX Ha KOHKPETHHIC CEPUM WM THITBI
MIpENOXpaHUTENEH;

1) PeKUM 5 — OTKITFOUEHHE 0KUIAaeMOT0 TOKa B mpenenax oT 2,7 Loy, A0 3,3 Lions, HO
He Hxe 15 A; xapakrepuctuxu [IBH — He HOpMupytoTCs.

HpHMeanHe, HpeﬂOXpaHI/ITeJ'IPI, NpeaHa3HAaYCHHBIE TOJIBKO JUJIA 3alllUMThI
HCHBITAHUAM B PEKHUMaAX 4uSHe NOABEPraroTCs.

KOHAEHCATOpOB,

7.8.3.4. TlapaMeTpbl HCHBITATENIBHBIX PEKUMOB JIOJDKHBI COOTBETCTBOBATH YKA3aHHBIM B
Tabm. 8.

Tab6mumua 8

IMapamerp

3HaveHue IapaMeTpa sl UCIIBITATEIIbHBIX PEXXHUMOB

| 2

3

| 5

BoccranapinuBaroeecs
HaInpsDKeHUe
MIPOMBILIIEHHO
YacTOTHI
(Bo3BpalLaroeecs
HanpspKeHue)': TUTSE
npepoxpanuteneit ¢ Uyoy
< 35 kB T
npenoxpanuteneit ¢ Uyoy
> 110 kB

Usp
0,75 Usp

XapaKTepUCTHKH
03KHJIAEMOT0
NIEPEXOJHOrO
BOCCTaHABIMBAIOIIETOCS
HAIPSDKCHHS

INom. 7.8.3.3

He nopmupytores

JlelicTByoliee 3HaueHHUE
TIePUOINIECKOH
COCTaBJISIONICH
0XKHUAAEMOT0 TOKA (Loy11)

1
Io,qu

057 Io,uom -
098 [o,uou

052 [o,qu -
093 ]o.qu

400 A - 500
A% ¢ MHHAMAJIbHBIM

2;7 [qu - 353III0M

TokoM 15 A?

Koaddumuent
MOIITHOCTH

0,15*

0,3-0,5

0,6-0,8

Yron BKIIOYEHHS 1O
OTHOILIEHHIO K  HYJIO
HaIpspKeHUs,
JNEKTPHYECKUX
TpagycoB:

1-¢ ucripITanue

2-e UCIIbITAaHHE

3-¢ ucIpITaHUe

Munyc 5 - mioc
15
85-105

130-150

Munyc 5 - mioc
15
85-105

He Hopmupyertcs

85-150

He
HOPMHUpYETCs
To xe

He nHopmupytrorcs
To xe

»

Bpems  momnepikaHus
HaIpPSOKCHUS ocne
OTKIIIOYEHHs TOKa, C:°
JUIs TIpeloXpaHuTeneit ¢
HEU3MEHHBIM
MOJIO’KEHUEM JIeprKaTelst
ToCIIe OTKITIOUEHHUS

JUIs TIpeloXpaHuTeneit ¢
OTKHMHYTHIM
MIOJIOXKEHUEM JiepiKaTems
10CIe OTKITIOUEHHUS

0,5

Yucino  OMBITOB  IIpH
3HAYEHU U
HOMHHAJILHOTO TOKa
3aMEHSEMBIX DJIEMEHTOB
MPEAOXPAHUTEIIS:
HaMMEHbIIEM
HanOOoJIbIIEM

w

Yucio Jiepxarenei
3aMEHsIEMOT0 DIICMEHTA

16




' TIpenensroe oTkOHEHHE — MTOC 5 %.

2 ECIM TIpH MCIIBITAHHE BPEMs OTKJIIOUGHHS NPEIOXPAHHTENS 3aMETHO NPEBBILACT 2 C, TO 3TO
HCIIBITAHUE IOJDKHO OBITh IIPOBEAEHO INPH OOJbLIEM TOKE, YTOOBI IOJIYYHTh BPEMs OTKIIOYECHHS
PaBHBIM PUOIM3UTENBHO 2 C.

3 Ecii 03KHgaeMblil TOK 110 peXuUMy 4 MEHbILE, YeM II0 PEKUMY S5, TO UCHBITaHHE B PEXHUME 5
MOXET HE MPOBOJUTHCS.

* Yka3aHHOE 3HAUCHHE HE JOIDKHO OBITh IPEBBIIICHO.

> BpeMmsi IIOJIepKaHHs HATIPSKEHHS TOJDKHO ObITh HE MEHEe YKA3aHHOTO 3HAUCHILS.

® Mcmbitanne B pexuMax 2—>5 IPOBOIST HA OJHOM U3 JABYX JepiKarelneil (o6oM), HCIBITAHHBIX
TpeMs BO3JCHCTBUAMU B pexxume 1.

(U3meHenHas pepaknus, Usm. Ne 1).

7.8.4. TlpenoxpaHuTtenu, NpeAHA3HAYCHHBIC TAKKE JUIS 3allUTHl KOHICHCATOPOB (II.
3.6.8), MOMKHBI B JOMNOJHEHHE K W3JIOXKEHHOMY B IL.I. 7.8.1—7.8.3 ucHbITBIBaTHCS Ha
OTKJIIOUEHHE EMKOCTHBIX TOKOB M TOKOB Pa3psi/ia KOHIEHCATOPOB.

7.8.4.1. HcnpiTanusd Ha OTKJIIOYEHHE EMKOCTHBIX TOKOB TMPOBOAATCS B JBYX
UCTIBITATEIBHBIX PEXUMAX:

PEXUM A — OTKIIIOUCHHE OXKHIAEMOT0 TOKa, PABHOTO HOMUHAJIBHOMY €MKOCTHOMY TOKY
OTKITIOUCHHS;

pexxuM b — oTKIIFOYeHHE 0KUTaeMOT0 TOKA, PAaBHOTO TOKY TUIABIICHUS TPH f;; = (5+2)
MUH.

[lomHOE coOmMpOTHBICHHE WENH NUTAHUS JOJDKHO OBITH TakUM, YTOOBI H3MEHEHHE
HaTPsDKSHUS TIPU BKITIOUYEHUH U OTKITIOUEHHH eMKOCTHOTO TOKa He npebimaino 10 %.

Koaddunment MormHocTH ey nutadus aoJpkeH ObTh He Oosee 0,15 (oTcrarommii), a ee
€MKOCTb J0JKHA OBITh, HACKOJILKO BO3MOYKHO, HI3KOH.

Koadunmenr MoOmIHOCTH WCHBITATENIFHON IIeNM JoJbkeH ObiTh He Oonee 0,15
(omepeskaromuii).

UcnpiTaTenpHas 1enms s pekuMa A IOIDKHA  COZAEPXKarh  IOCIIETOBATEIBHO
COCIMHEHHBIC HMCTOYHUK IUTaHWS, KOHJICHCATOpHl 0oO0med emkocThio C,, HMCHBITYEeMBIH
MIPEeIOXPAaHUTENh U BKIFOYAIOIIEE YCTPOMCTBO, a TaKKe KOHIEHCATOPHI 001Iel eMKkocThio C,,
BKITFOYCHHBIC TTAPAJUISNIFHO YYACTKY IENH, COAepIKAMIeMy HCIBITYeMBI MPeIoXpaHUuTeIh 1
BKJIIOYAIOLLEE YCTPOUCTBO.

1000
-
Hp

3navenne C, B MuKpodapanax J0KHO ObITh C, >

HanpsbkeHre UCTOYHWKA BBIOMPACTCS TAKUM, YTOOBI C YYETOM OTHOIICHHS & OBLIO
P

MTOJTyYeHO BO3BpaIIarolieecs HanpspkeHue, papaoe Uy, ¢ IpeaenbHBIM OTKIOHeHHEM +5 %.
VYron BkitoueHus 1oimkeH ObITh ot 0 1o 20 3. TpamycoB. Uncio omsrtoB — 3.

HcneitatenapHas 1Iienb OIS pexaMa b J0DKHA — cofepKaTh  IOCIIEAO0BATEIBLHO
COCIMHEHHBIE UCTOYHHMK MHUTaHHs, eMKOCTh C; M UCIBITYEMbIil MpPEIOXPaHHUTENb, a TaKXKe
OTKJIIOYAIOIIEe YCTPOWCTBO, BKIIOUEHHOE MapauIeNIbHO HCIIBITYEMOMY MPEIOXPAaHUTEN0, U
eMKOCTh C,, BKIIIOUEHHYIO ITapajyieIbHO HCTOYHUKY. 3HaueHue C, TO Xke, 4TO U JUIS PeKHMa
A. Yroi BkiroueHus — 1000, Yuciao oneiToB — 2.

dopma BOJIHEI TOKa B 000MX PEeKUMax JOJDKHA OBITh, HACKOJIBKO BO3MOXKHO, OJM3Ka K
CHHYCOHUJANFHON, YTO CYHWTACTCS BBIMOJHEHHBIM, €CITM OTHONICHHWE JCHCTBYIOMIETO

3HAYCHUS TOKA K ACUCTBYIONIEMY 3HAUCHHIO OCHOBHON COCTaBIISIOIIEH He mpeBbImaet 1,2.
Tok He TOIKEH ePEeXOIUTh Yepe3 HyJIb OOJIbIE YeM OJHMH pa3 3a MOIYIePHO/.
7.8.4.2. HcnpiTaHue Ha OTKIIOUEHUE TOKa pa3psAla KOHJEHCATOPOB MPOBOAUTCA C
MPUMEHCHHEM KOHJCHCATOPHON  YCTaHOBKH, OOCCIECUMBAIOIICH SHEPTHI0, pPAaBHYIO
HAUOOJIBIIEMY JOITyCTUMOMY 3HAYCHHUIO DHEPTUH pa3psa (1. 3.6.8) npu HanpsHKeHUU:

1,82U4 \/5 — JUTS TOKOOTPaHMYHBAIOIMINX MTPEIOXPAaHUTEICH;

L,10U,, V2 — JUTsl HETOKOOTPaHUIUBAIONINX MIPEIOXPAHUTETEH.

HacTpoiika ucnpITaTenbHOI e TOJHKHA OBITh IPOBEACHA IIPU 3aMECHE TIPEAOXPaHUTEIS
3aKOPOTKOH ¢ TIPeHeOPEKMMO MAIBIM MOJIHBIM CONPOTHUBIICHUEM II0 CPABHEHHIO C TOJTHBIM
COIIPOTHBIICHNEM UCTIBITATEIIFHON e U 00eCIIeUnBaTh:

HOPMHUPOBAHHOE HAaNOOIIbIIIee TOIMYCTHMOE 3HAUCHNE SHEPTHH Pa3psa;

4acTOTy KoyiebaHuil, YnciioBoe 3HaueHHe KoTopoil (B kKI'm) coctaBinseT: 1,2 Uy, pH Loy
<31,5 A; 0,8 Uy, ipt Loy > > 31,5 A; ¢ IpeieIbHBIM OTKIOHEHHEM ATHX 3HAUYEHUH — IITIOC
20 %;

OTHOIIEHHE MEXAY MOCIeAYIOIUMHU uKkaMu Toka — oT 0,8 1o 0,85. Uucno omeiToB —
2.

JIJiss BBIXJIONTHBIX TIPEJIOXPAHUTENICH BTOPOH OMNBIT MOHKEH OBITh MPOBEICH HAa HOBOM
npeJ0XpaHuTENe.

I[Ipy wWCHBITAHUK TOKOOTPAHWYHMBAKOINUX NPEIOXPAHHUTEICH OCTafoIeecs MOCie
OTKITIOUCHUS HANPSDKEHUE HA MPEIOXpaHUTENe TOJDKHO TOCPKUBATECS B TeueHne 10 MuH.
D10 TpedyeT, YTOOBI MPUMEHEHHBIH U WCIBITAHUA KOHICHCATOP HE HMMEN DPa3psIHOTO
COTIPOTHBIICHUS.

7.8.5. Hactpolika MCTIBITaTENFHON IETH IS TONyYeHHS TPeOyeMOoro Iy, MPOBOIHUTCS
pH  3aMEHe TMPENOXpPAaHHUTENA 3aKOPOTKOM C  TMPEHEeOpe)kKMMO  MajbIM  MOJHBIM
COIIPOTHUBIIEHHEM IO CPAaBHEHHIO C TIOJTHBIM COTPOTUBICHUEM HUCTIBITATEIBHOM LIETIH.

7.8.6. 3HavueHHWe BO3BPAIIAIONIETOCS HAMPSDKEHUS TP MCIBITAHUHA OIPEACISIOT 0
OCLIIITIOTpaMMe IO BEJIMYMHE OTpe3Ka, MePIeHANKYIIPHOTO OCH BPEMEHH, OTPaHMYCHHOTO
OTHOAIONIMMU KPUBOH HANpPsHKEHUS W MPOBEICHHOTO HA PACCTOSHUHU, COOTBETCTBYIOILIEM
0,015 ¢ oT MOMeHTa TIoracaHust JyTH.

YuciioBoe 3HAYCHHWE BO3BPAINAIOIICTOCS HAMPSDKEHHS PaBHO JJIMHE 3TOTO OTpe3ka (B

Macmrabe HamnpspKeHWs), JelICHHON Ha 2 V2. JlommyckaeTcss BMECTO YKa3aHHOTO OTpe3Ka
HCIIOJIb30BATh OTPE30K, 3AKIIOUYEHHBIM MEXIy BEpIIMHON BTOPOH IIOJHOM I1OJIyBOJIHBI
(mocme moracaHusl Ayrd) W MpsIMOH, KacaTeNpHOW K MpeaplayIned M IOCHenyrouen
MTOJTyBOJIHAM.

7.8.7. XapaKTepUCTHKH, ONpENeNsIoNie OJHOPOTHOCTh CEpPUU NpefoXpaHuTeneil, u
TpeOOBaHUS K UCTIBITAaHMSM Ha OTKITIOYAIOIIYIO CIOCOOHOCTh YKa3bIBAIOTCS B CTAHIapTaxX Ha
KOHKPETHBIE CEPUH MTPEJOXPAHUTEIEH.

7.9. UcnibiTaHus HA HaAeKHOCTD (1. 3.8)

7.9.1. TIpoBepka BEpOATHOCTH OE30TKA3HON pabOTHI MPHU OTKIIOYESHUH TOKOB KOPOTKOTO
3aMBbIKaHHUA U TOKOB Ieperpy3kH (1. 3.8.1) mpoBoaUTCS IIyTeM MPOBEACHUS /11 OINBITOB (HA 71
3aMEHSEMbIX JIEMEHTaX C OJHUM U TeM K€ HOMHUHAJIBHBIM TOKOM) B CIIEAYIOIIMX PEXKHMaX



(m.m. 7.8.3.1 m 7.8.3.3):

a) TPU TOKax KOPOTKOTO 3aMBIKaHHMs — B PEXHME 2 Ul TOKOOTPaHMYHMBAIOIIUX U B
pexxumMe 1 1 HeTOKOOTpPaHNYMBAIOIINX MPEJOXPaHUTENEH;

0) Ipy TOKax Meperpy3ku — B PEKUME 3 sl TOKOOTPAaHWYHMBAIOIINX U B PEXXKUME S5 IS
HETOKOOTPAaHWYHMBAIOIINX TPEIOXPaHNTEIIeH.

Hwu B 01HOM M3 yKa3aHHBIX OIIBITOB HE JOJDKHO OBITH OTKa3a.

Ecmm mpowmsomien 0TKa3, TO YHCIO OIBITOB (3aMEHSIEMBIX JJIEMEHTOB) JOJDKHO OBITH
YBEIHUYEHO 10 My, IPH 3TOM OTKa3 HE JOJDKEH MOBTOPHUTHCSL.

UmCIT0 ONBITOB 711 U 11 IOJDKHO COCTABIIATS!

JUTSI TOKOB KOPOTKOTO 3aMbIKaHUS 711 = 23, 1, = 48;

JUIA TOKOB Tieperpy3ku ny = 11, ny =24.

VY BBIXJIONHBIX HpPENOXpaHUTENCH 3aMeHa JepkaTels 3aMEHsIEMOro 3JIEMEHTa IOJKHA
MIPOM3BO/INTHCSI B COOTBETCTBUH C Ta0I. 8.

Jomyckaercst B yKa3aHHOE YHCIIO OIBITOB 3aCUUTHIBATH TAKXKE ONBITHI, IPOBEICHHBIE B
TeX )K€ PSKUMaX MPU UCHBITAHUIX HA OTKITIOYAIOIIYIO0 CIIOCOOHOCTD.

B cnydae omHOpomHOH cepuM NpenoXpaHWTENIel HCTBITaHUS JTOJDKHBI ITPOBOAMTHCS Ha
oOpasnax ¢ HauOOJBIINM HOMHHAIBHBIM TOKOM [aHHOW CEpUH MNpPU TOKAX KOPOTKOTO
3aMBIKaHHUS M Ha 00pa3lax ¢ HauMEHBIINM HOMHHAJIBHBIM TOKOM IIPH TOKaX IEPErpy3KH.
PesynpTaTsl pacpocTpaHstoTCs Ha BCE MPENOXPAHUTENN JAHHON OJHOPOIHOM CEpHH.

Jlomyckaercst 3aCYUTHIBATh OMBITHI, TPOBEICHHBIC MPU HCIBITAHUAX HA OTKIFOYAIOLIYIO
CHOCOOHOCTh Ha Pa3IMYHBIX THUIOWCIIONHEHHSIX MpPEAOXPaHHUTENCH, BXOAAIINX B IAHHYIO
OJITHOPOJHYIO CEPHIO.

7.10. Ompenenenue pa3MepoB M KOH(GUrypauuu 30HbI Bbixjona (1. 3.6.9) mpoBoautcs
IIpU HCTBITaHUM Openoxpanurteneit mo m.a. 7.8.3.1a u 7.8.3.3a. C 370l Lenbl0 B Tpex-
YeThIpeX MECTaX Ha MPEAINoaraeéMoil TpaHHIE 30HBI YCTAHABIMBAIOTCS METATHYECKHE
9KpaHbl, COEMHEHHBIE C 3eMJIel uepe3 MeIHy NMpoBoJIoKy auamerpoMm 0,1 MM U IIMHOM
40—50 mMM.

Pa3meps! 30HBI BBIXJIONA CUUTAIOTCS OATBEPIKICHHBIMH, €CJIM IPH UCTIBITAHUN HE MMENN
MECTO MEePETOPAHUsI yKa3aHHBIX IIPOBOJIOK.

st onpeseneHus 30HBI BBIXJIONA 110 1. 3.6.9a nomyckaeTcst IpUMEHSTh JPYTHE METO/IBI,
Hanpumep, GpoTorpadupoBaHue.

7.11. UcnbITaHus 10 ONpPeJe1eHUI0 BPeMA-TOKOBBIX XaPAKTEPUCTHK IIABJICHHUS H
OTKJIIOYEHHUS U XaPaAKTePUCTHK TOKOOTPAHUYCHHS

7.11.1. VcnipiTanus o OMpeeNIEHUI0 BpeMs-TOKOBON XapaKTEPUCTUKH TIaBieHus (ILII.
3.6.10 1 3.6.11) mpoBOJSATCS COTIIACHO HIDKECIEIYIOIIEMY.

7.11.1.1. dns 4YacTH KpPUBOM, COOTBETCTBYIOIIEH fn; = 0,1 ¢, HUCHBITAaHHS MOTYT
MPOBOJIUTHCS MPH JIFOOOM yIOOHOM HANpPsDKEHHHM B CXEME, MO3BOJIIONICH MOJICPKUBATH
MPAaKTHYCCKH HEU3MEHHOE 3HAYCHHE TOKA, MPOTEKAMIIET0 dYepe3 IPEIOXPAHUTEIb.
[IpucoenmuHeHre BHIBOAOB MPEIOXPAaHUTETS] K HCHBITATEIBHON CXeMe MPOHM3BOJIUTCS B
COOTBETCTBUHU C 1. 7.5.4.

HcnpiTanus mpoBOASTCA HE MEHEe YeM TP TpeX 3HAUCHHUSAX TOKa (A MONydYeHHS He
MeHee TpeX TOUYeK KpPHWBOW), a MPH KaXKIOM M3 3HAYCHHWH TOKa IPOBOAWTCS HE MeHee 5
M3MEpEeHUH BpeMEHH IUTaBICHUS, CpeIHEe 3HAUeHNE KOTOPBIX UCIIONB3YETCS IS IOy YeHHS
COOTBETCTBYIOIIEH TOUKH KPUBOM.

OKBHUBAJICHTHOE  BpeMs  INPUHMMAeTCs  pPaBHBIM  JCHCTBUTENHHOMY  BpPEMEHH,
HU3MEPEHHOMY CEKYHJIOMEPOM HJTU M0 OCIIUIUIOrpaMMe.

7.11.1.2. ]It 9acTH KpUBOH, COOTBETCTBYIOMIEH 5, < 0,1 C, MCIONB3YIOTCS JaHHBIE,
MTONTyYCHHBIC TP HWCHBITAHUAX Ha OTKIIOYAIONIYI0 CIIOCOOHOCTh. [lpw OTCYTCTBHM WIIH
HEJOCTaTOYHOCTH 3TUX JAaHHBIX MPOBOIATCS UCHBITAaHUS B cooTBeTCTBUU C M. 7.11.1.1 mist
MTONTyYSHHST TOYKH KPUBOW, COOTBETCTBYIOIICH SKBHBAaJICHTHOMY BpeMeHH, omu3komy k 0,01
c. DKBHUBAJICHTHOE BpeMs OIPENEIIeTCS KaK YacTHOE OT JeNeHUs wuHTerpaia JIKoyms

2
IUTaBJeHus Ha [, .

WuaTerpan [IXoyis IIaBICHUS OMPENeNIeTCs Mo 3aliCH HHTETPUPYIOMINM IIPHOOpOM Ha
ocomIiorpaMme (MITH BBIYHACISIETCS 110 KPUBOW TOKA) TS IPOMEKYTKAa BPEMEHHU OT Hadaia
MIPOTEKaHHUA TOKA 0 BOSHUKHOBEHHS AyTH.

7.11.2. VicibITanus 10 ONpeAeTIeHUIO BPeMsI-TOKOBOM XapaKTePUCTHKH OTKIIOUEHUS (TL.I1.
3.6.106 u 3.6.12) npoBoAATCS I TOCTPOSHUS YaCTH KPUBOM, COOTBETCTBYIOIICH:

tso < 0,1 ¢ — A7 TOKOOTPAHUYHMBAIONINX TIPEIOXPAHUTEINEH;

tso < 2 ¢ — TSI HETOKOOTPAaHIMYUBAIOIINX MTPEIOXPaHUTEICH.

OTH WCHBITAHMS TPOBOAATCS TOJIBKO B TOM CIIydae, €CIM JaHHBIE, MOJydYeHHbIE NpU
UCTIBITAHUAX Ha OTKJIFOYAIOIIYIO CIIOCOOHOCTD, SBIISTIOTCSI HEIOCTATOYHBIMHU IS TIOCTPOCHHUS
yKa3aHHOM 4acTH KPHUBOM.

OmnpenesneHre SKBUBAJIEHTHOTO BpeMeH! — coriacHo . 7.11.1.2.

YacTb KpHBOH, COOTBETCTBYIOIIAS f, > 0,1 ¢ (Wwm t,, > 2 c), IpUHUMaeTcs
COBIAAMONIEH C COOTBETCTBYIONICH YAaCTBIO KPHUBOH BPEMSA-TOKOBOH XapaKTCPUCTHUKH
IUTaBIICHHS (C TUTABHBIM MEPEX00M MEXTY IIEPBOH M BTOPOU YaCTHIO KPHUBOIA).

7.11.3. Jlns mocTpoeHHWsS XapaKTepUCTUKH TokoorpaHwueHwus (m.m. 3.6.10 m 3.6.13)
HCTOJNB3YIOTCS JaHHBIE, MONYYCHHBIE NPU HCIBITAHMSIX HAa OTKIIOYAMOIIYI0 CHOCOOHOCTH
(HanOopIINe U3 TTOTYYCHHBIX 3HAUCHUH iog).

IIpu HEZOCTaTOYHOCTH STUX AAHHBIX IIPOBOAATCS JOTIONHUTEIBHBIE HCIIBITAHMU, YCIOBHSA
MPOBEACHUS KOTOPHIX B 3aBUCHMOCTH OT KOHCTPYKTHUBHBIX OCOOCHHOCTEH IMperoXpaHUTEeNs]
YKa3bIBAIOTCS B CTAaHAAPTAX HA KOHKPETHBIC CEPUU HITH TUIIBI PEIOXPAHUTEIICH.

7.12. UcnibiTaHUE HA CTOHKOCTh K BO3/1eiiCTBUSIM KJIUMATHYECKUX (GaKTOPOB
BHemnHei cpeapl (m. 3.1.2)

7.12.1. Ucnprtanue Ha Braroctoiikocts mpoomst mo ['OCT 16962.1, (ucnerranue 207,
meronx 207—2).

7.12.2. VcmieiTanne Ha Bo3zeiicTBHE cMeH Temmeparyp mpoBomat mo ['OCT 16962.1
(ucmertanme 205, meron 205—2) mpu BepxHel Temmeparype mioc 50 °C u HIDKHEH
temnepatype muHyc 50 °C (muayc 60 °C mms xkmmMatudeckux ucnoiaeHuit XJI u YXJI
Kareropuit pazmemenus 1, 2 u 3).

7.12.1—7.12.2. (M3meHenHnasi pegaxkuus, M3m. Ne 2).

7.12.3. HcnblTanue Ha  OpBI3rO3aIIUIIEHHOCTh M TEIUIOBOM  yaap  (TOJNBKO
npeoXpaHuTeNell KaTeropuy pasMeleHus | ¢ KepaMUYeCKUM WM CTEKJISHHBIM KOPITyCOM
3aMEHSEMOT0 3JIEMEHTa WIH Jep)KaTelsl) MPOBOANTCS ITyTEM HarpeBaHUs MPETOXPaHUTEIs
MIPOIyCKaHUEM TOKA, PABHOTO HOMHUHAJIBHOMY, B T€UEHHE | U ¢ MOCIeTyOIUM HOIUBAHUEM
HCKYCCTBEHHBIM J0KIEM KOMHATHOH TEMITepaTypbl, HHTCHCUBHOCTHIO 3 MM/MUH, TIOJ YTJIOM



45° x BepTUKAIH, B TeueHue 1 d.

[Toce ucnbITaHUs TPEIOXPAHUTEND HE JOJDKEH UMETh BHIMMBIX ITOBPEKICHHH.

Jomyckaercss B CTaHZapTax Ha KOHKpPETHbIE CEPHUM WM THUIBl IpeJoXpaHUTeNen
yCTAaHAaBIMBaTh 3HAYCHHWE  IPOIYCKAaeMOTO TOKAa  MEHBIIE HOMHHAJIBHOTO  TOKa
TIPEIOXPaHUTEIS.

7.12.4. TlepedyeHb UCTIBITYEMBIX 3JIEMEHTOB (COOPOYHBIX €MHUI, MAKETOB), YTOUHEHHAS
METOJMKa, IPOBEPSEMbIC NTapaMeTPbl M KPUTEPUH OIEHKH PE3yNbTaTOB MCIBITAaHHUH IO II.II.
7.11.1 m 7.11.2 noMmXHBI TPUBOIUTHCS B CTaHAAPTaX HAa KOHKPETHBIE CEPUH WU THUIIBI
TpeIoXpaHuTeNeH U (W) IIporpaMMax MCTIBITaHUH.

7.13. IIpoBepKka OTCYTCTBUSI KOPOHUPOBAHUS IJIABKOTI0 3j1eMeHTa (1. 3.7.12)

7.13.1. OtcyTCcTBHE KOPOHUPOBAHUS TJIABKOTO AJIEMEHTa ONpEAeINseTCs B COOTBETCTBUU
¢ T'OCT 1516.2 Ha mpenoxpaHHUTeNe C HENEPEropeBUIMM IUTaBKMM 3JIEMEHTOM (Ul
MaTPOHOB — MPU OTCYTCTBUM HAITOJHUTENS M CHATOW BEpXHEH Kpbllke). BeiiepxkaBiimm
UCTIBITAaHWE CYMTAETCSI NPEIOXPaHHUTENb, Y KOTOPOTO HaNpsDKEHHE Havana IIOSIBICHUS
BUANMON KOPOHBI OOJIbIIIE HANPSDKEHHH, YKa3aHHBIX B 11. 3.7.12.

Omnpenenenre HaNPsDKEHUS Havyajla MOSBICHUS BUANMON KOPOHBI IIPOBOUTCS BU3YaJIbHO
B TeMHOTE. llepBoHa4YanbHO HAMpPSOKEHHE MOJHUMAETCSl A0 TaKOH BEIMYMHBI, YTOOBI ObLIA
SIPKO BBIpaXKEHA KOPOHA. 3aTeM HANpPSDKEHHWE CHIDKACTCS 10 MOJTYyYeHHS cliabo CBETAIIMXCS
TOo4YeK. BenwdamHa 3TOrO HANpPSHKEHUS NPHHUMACTCS 3a HANpsDKCHHE Hadana MOSBICHHA
BUJAMMOU KOPOHBI.

7.14. MexannvyecKue UCTIBITAHUS MPeI0XPaHUTE/Iel B yIIaKOBKe

7.14.1. MexaHnueckue UCTbITaHUS NpeoxpaHuTeneil B ynakoske nposozsarcsa no I'OCT
23216.

7.15. TemnepaTypHble yCJI0BHUS UCTILITAHUI

7.15.1. lnana3oH TeMIiepaTyp OKPYKAroIIero BO3MyXa Ul WCHBITAaHUN, IIPOBOANMBIX B
MTOMEIICHUH, U ISl KOTOPBIX TeMIlepaTypa He OrOBOpeHa HHEIM 0Opa3zom, — ot mrtoc 10 °C
1o mtroc 35 °C.

7.15.2. Jlnama3oH TeMmnepaTyp I UCTIBITAHUH, TPOBOTUMBIX HA OTKPHITHIX IUIOIIAAKAX
U B OTKPBITBIX KaMepax, He HOpPMHUPYeTCH.

7.16. Meroapl WCHBITAHUM OTHENBHBIX CEPHUH WIM THUIOB TIpeloXpaHuTened (B
4yacTHOCTH, mHpenoxpanureneid ans KPVY), nomonHsromue uiM yXKecTouyarollde METOJbI
UCHBITAHUHN, TPHUBEICHHBIE B HACTOSIIEM CTaHIAapTe, YCTAHABIMBAIOTCA B CTaHAApPTax Ha
KOHKPETHBIE CEPUH WIN TUIIBI IPEJOXPaHUTENIEH.

7.17. UcnbITaHUe HA paccesiHUe MOIIHOCTH
7.17.1. HcuplTaHus TPOBOAAT B YCIOBHUAX, HOPMHPOBAaHHBIX 1. 7.5. PaccesHune

MorHocTH ompenensoT npu 50 % u 100 % HOMHMHANBHOTO TOKa B YCTaHOBHBIIEMCS
pexume. McnibiTanne MOKeT OBITH COBMEIIEHO C UCTIHITAHUSMH Ha HarpeB 1o 1. 7.5.

7.17,7.17.1. (BBeaeHsbl 10NOJHUTENbHO, H3M. Ne 2).
8. MAPKUPOBKA, YITAKOBKA, TPAHCIIOPTUPOBAHUE U XPAHEHUE

8.1. TpexmomocHble  INpPENOXPAHUTENM W  OIHOIIOJIOCHBIE  IPEIOXPAaHUTEINH,
H3TOTOBIIIEMBIE C IIOKOJIEM (paMoii), TOJKHEI UMETh Ha Tokoie (pame) Tabmmuky o 'OCT
12969 u TOCT 12971, Ha KOTOPO# TOIKHBI OBITH YKa3aHBI:

a) TOBapHBIN 3HAK MPENNPUATHI-U3TOTOBUTENS *;

* ToBapHBIil 3HaK HE HAHOCUTCS Ha IIPe/IHa3HAUYCHHBIE HA HKCIOPT IPEIOXPAaHHUTEIH, €CIIU OH He
3aperHCTPUPOBAH B CTPaHE-UMIIOPTEPE, a TAKXKE IPU HAIUYMU COOTBETCTBYIOLIMX yKa3aHHH B 3aKase-
Hapse BHELUIHETOPrOBOH OpraHU3aluH.

0) mammenoBanue m3nenus («[IpegoxpanuTtensy);

B) THII WJIK THITOUCIIONTHEHUE TIpenoXpanuTens™® (.. 2.2 u 2.3);

r) o0003HaYeHHWE  KJIMMATHYECKOTO  HCIONHEHUS W  KAaTerOpUU  Pa3MeEIeHUs
npenoxpanutesst mo 'OCT 15150%;

* I[OHyCKaeTCH 06T)CZ[I/IH$[TI> JI@HHBIC 10 NMOAITYHKTaM 6 U 2.

JT) IOPSIZIKOBBIA HOMEP MO CHCTEMe HyMepalluH MPePHATHI-U3TOTOBUTENS *;

* Tonpko st mpenoxpanurteneii Ha U, > 35 kB.

€) HOMHHAJIbHOE HaNpsKEHUE B KHJIOBONIBTAX;
’K) HOMHHAJIBHBIA TOK IIPETOXPAHNTENS B amIiepax *;
3) HOMMHAJIBHBIH TOK OTKITIOYEHUS B KHWutoammepax *;

* KpoMe npenioxpaHureseii, npeHa3zHaueHHbIX I 3alUThl TPAaHC(HOPMATOPOB HANIPSHKCHHS.

W) Macca MpeIoXpaHuTeNs B KIIorpaMmmax *;

* TonbKo U1 pefoxpaHuTenei Maccoit ot 20 Kr U BbIle, TPAHCIIOPTHPYEMBIX B HEPa300paHHOM
BUJIE.

K) 00O3HaUEHHE CTAaHAapTa Ha KOHKPETHYIO CEPUI0 WIIM THI HPEIOXPAHUTENs, a JUis
MpeA0XpaHUTENeH, TpeIHA3HAYEHHBIX Ha 3KCIOPT, — 0003HAYCHUE HACTOSIICTO CTAaHAPTA;

JI) JaTa U3rOTOBJIEHUS (TOJ] BBIYCKA) IMPEIOXPaHUTEIS;

B Tex ciydasx, korja NpeAOXpaHUTENM HE HMMEIOT IIOKOJNs, IaHHbIe, yKa3aHHbIE B
HACTOSIIEM MYHKTE, OJDKHBI ObITh MPUBEISHBI B MaclopTe mpeaoxpaHutels. B macmopre
TaKXkKe YKa3bIBAIOTCSA 0003HAYCHHUSI KOHTAKTOB U H30JISTOPOB B COOTBETCTBUH C I.IL. 8.4 1 8.5.

(M3meHennas pegaxkmus, U3zm. Ne 2).
8.2. TlaTtpoH mpemoxpaHUTENs, ACpKaTellb, a TaKXKe KOHIIEBBIC nepkarend (MpH WX

HaJINYUH) TOJDKHBI IMETh MapKHUPOBKY € YKa3aHHEM:
a) TOBapHOTO 3HAKA MPENNPUATHSI-U3TOTOBUTENS *;



0) Tuma narpona (aepxkarens)*;

* ToBapHBIIf 3HaK HEe HAHOCHUTCS Ha MATPOHAX IpeJoXpaHHTeled, NpeIHa3HaYeHHBIX Ha SKCIIOPT,
€ClId OH HE 3aperucTpUpOBaH B CTpaHE-UMIIOPTEpE, a TakkKe I[PU HAIUYUU COOTBETCTBYIOIIUX
yKa3aHUH B 3aKa3e-HapsiJie BHEIIHETOPrOBOH OpraHu3alIiu.

B) KJIMMATHYECKOTO UCIIOIHEHH U KaTeropuu pasmenienus mo [OCT 15150%;

* JlomyckaeTcst 00bEIHHATH JAHHBIC 110 MOIITYHKTaM 0 U e.

T') HOMAHAQJIHOTO HAMPSHKEHUS B KHJIOBOJIBTAX;

Jl) HOMUHAJIBHOTO TOKa B aMIiepax;

€) JAaThl U3TOTOBJIEHUS (TON).

Crpykrypa 00O3HaYeHHs THIIa [ATpOHAa  (JepkaTens)  YCTaHABIMBACTCS B
KOHCTPYKTOPCKOW JJOKYMEHTAIUH.

8.3. 3aMeHseMBIil 3TIEMEHT BBIXJIOITHOTO MPEIOXPAHUTENS (IIABKUH 3JIEMEHT C ETaIIMHI
KpETUICHHST) TOJDKSH UMETh MapKUPOBKY C YKa3aHHEM:

a) HOMAHAJIFHOTO HANPSHKEHUS B KIJIOBOJIBTAX;

0) HOMHHAIIFHOTO TOKa B aMIIepax.

8.4. KoHTakT OCHOBaHUS NpeIOXpaHHUTENeH, TPaHCIOPTUPYEMBIX B pa30OpaHHOM BUJE,
JOJDKEH MMETh MapKHPOBKY C yKa3aHHEM YCIOBHOTO OOO3HA4eHHs! BapHaHTa WCIOIHEHUS
KOHTaKTa.

8.5. M3onsTop OCHOBaHUS MPEOXpaHUTENIEeH, TPAHCIIOPTUPYEMBIX B pa300paHHOM BHUJIE,
JIOJDKEH WMETh MapKHPOBKY, HaHECEHHYI0 Ha HWXXHEM TOpIE, C yKa3aHHEM YCJIOBHOTO
0003HaUCHHS U30JIATOPA.

(M3menennas penakuusi, M3m. Ne 2).

8.6. CmocoObl HaHeceHWs] MapKHUPOBKH JOJDKHBI YKa3bIBaThCd B CTaHOapTax Ha
KOHKPETHBIE CEepHUH WM THIBI TIPEIOXPAHUTENCH ¥ MODKHBI O0EClednBaTh SICHOCTD
HAJAMUCeH MpU MOHTaXe (YacTell mIpemoxpaHuTeNiel, TPaHCIIOPTHPYEMBIX B Pa30OpaHHOM
BHJE) U B TEUYEHHE BCEr0 BPEMEHHM JKCIUTyaTaluy (TaOMUYKH C TEXHWYECKHMHU JaHHBIMHU,
MapKHpOBKa NMAaTPOHOB U JepKaTeneit).

8.7. MapkupoBka TpancnopTHo# Tapsl — 1o ['OCT 14192.

TpaHcriopTHasi MapKHpOBKa JOJDKHa OBITh HaHECEHa Ha KakJ0e TPy30BOE MECTO M
JIOJDKHA  COZIEPXKAaTh OCHOBHBIC, JIONOJHUTENbHBIE W HWH(GOPMAIMOHHBIE HAANUCH H
MaHUMYJISIHAOHHbIE 3HAKH.

TpaHcIOpTHYI0O MapKHpPOBKY M MAaHUIYJSIMOHHBIE 3HAaKW CIEAyeT BBIIONHATH B
COOTBETCTBUM C TpeOOBAaHMSMH CTaHIApTOB Ha KOHKPETHbIE CEpUM WJIM  THUIIBI
MIpEIOXpaHUTEINEH.

8.8. Bce HeokpamreHHBIE METAUTHIECKHAE YaCTH MpPEHOXpaHUTENs (BKIOYAs 3aracHbIe
4acTH), TOABEP)KEHHBIE BO3ICHCTBUIO BHEITHEH Cpelbl B IPOILECCE TPAHCIIOPTUPOBAHUSI U
XpaHEeHHs, JOJDKHBI OBITH 3aKOHCEPBHUPOBAHBI C MMOMOINBIO 3AIIUTHBIX CMa3oK. JleHcTBue
KOHCEpBAIMH JIOJDKHO OBITh PACCUHUTAHO HA CPOK:

He MeHee 2 JieT — JJIsl [TPeoXpaHuTeNei;

He MeHee 3 JieT — /I 3allacHBIX YacTel.

BapuaHThI 3alIUTBI M YITAKOBKU JIOJKHBI COOTBETCTBOBaTh TpeboBanusMm 'OCT 9.014 u

yCTaHaBJIMBAThCS B CTAHAAPTAX HA KOHKPETHBIC CEPUH WM TUIIBI IIPEAOXPaHUTEINEH.

8.9. IlpemoxpaHuTenn ¥ HUX YacTH (TPU TPAHCIOPTHPOBAHUHU MpEJOXpaHHUTENEH B
YaCTHYHO pPa300paHHOM BHJE) JODKHBI OBITH Uil TPAHCIOPTUPOBAHHS YNAaKOBaHbI B
coorBercTBUM ¢ TpeboBanusamu ['OCT 23216, T'OCT 16511 u T'OCT 2991, a
MIpeAHa3HaYeHHBIE JUIA OKCIOpTa — B COOTBETCTBHU C TpeboBanmsimu ['OCT 24634.
VYnakoBKa JODKHA HMCKIIIOYAaTh BO3MOXKHOCTb MEXAaHMYECKMX MOBPEXKICHUH H3Ienuid B
IIpoIecce TPAHCIIOPTUPOBAHMS U NIPH MEperpy3kax, a Takke oOecreunBaTh B HEOOXOAMMBIX
CIydasX HX 3allUTy OT BO3LCHCTBUS BHEIIHEH Cpelpl. TpaHCIOpTHAas Tapa JOJDKHA
JOMYyCKaTh BO3MOXKHOCTH MHOTOSIPYCHOH TIIOTPY3KM B TPAHCIOPTHBIE CpEACTBA U
KOMIIJIEKCHON MeXaHH3aLUH MOrPy304HO-pa3rpy304YHbIX paloT.

Jist TPOMO3JKUX METAIMYECKUX 4YacTel (HampuMep pambl) IOIyCKaeTCsl MPHUMEHSTh
YACTHYHYIO YIIAKOBKY.

JlommyckaeTrcst TpaHCIOPTUPOBaHUE MTPEeJOXpaHUTENIeH UM UX YacTell B mpezenax OJHOTO
ropo/ia aBTOMOOHIILHBIM TPAHCIIOPTOM 0€3 YIaKOBKH MPH YCIIOBUU NPHHSTHS HEOOXOANMBIX
Mep, UCKIIIOYAIOIIUX BO3MOXHOCTh UX MOBPEXKICHUH.

[Ipn TpaHCIIOPTHPOBaHMHM B YHHBEPCAIBHBIX KOHTEHHEpaX NPEJOXPaHUTENH WIN WX
yacTh 0€3 WHIMBHIYAIFHOH YIAKOBKH JOJDKHBI OBITH HAJEKHO 3aKPEIUICHBI U
MIPEAOXPaHEHBI OT MEXaHMUYECKUX MOBPEXKICHUH.

Bug n THI TpaHCHIOPTHOHM Tapbl, a TaKXKE KAaTETOPHs YMAKOBKM M €€ HCIOIHEHHE MO
MIPOYHOCTH M CHOCOOBI KPEIUICHNS B Tape JOJDKHBI OBITh YCTAaHOBJIEHBI B CTaHAApTax Ha
KOHKPETHBIE CEPHH WM THIIBI IPEJOXPaHUTEICH.

8.10. IIpemoxpaHUTENN WM MX YaCTH B YIAaKOBAaHHOM BHJE JOIYCKaeTCs NEPEBO3UTH
TPaHCTIOPTOM JIFOOOTO BHA.

TpaHCIOpTHBIE CpeACTBAa M YCIOBHUS TPAHCIOPTUPOBAHMS IMPEIOXPAaHUTEIECH HOIKHBI
OBITh YCTaHOBJICHBI B CTAaHJAPTaX HAa KOHKPETHBIE CEPUH MM TUIIBI TPEJOXPAHUTENEH.

IIpenoxpanurenu TPaHCIOPTUPYIOT B COOTBETCTBHM C NpPaBUJIAMHM, IEHCTBYIOIIMMHU Ha
TpaHCIIOpPTE JaHHOTO BU/IA.

8.7—8.10. (MU3menennas penaxkuus, U3m. Ne 1).

8.11. VYcnoBus TpaHCHOPTHPOBAaHHS TPEAOXPAHUTENICH B YacTH BO3ACHUCTBHS
KIIMMAaTHIeCKNX (DaKTOPOB BHEIIHEH CPeIbl B 3aBUCHMOCTH OT XapakTepa W OCOOCHHOCTEH
yNaKOBaHHON MpPOXYKIMH W BHAA TPAHCIOpPTAa IOJKHBI COOTBETCTBOBATh TPEOOBAaHMAM
I'OCT 15150.

8.12. B xaxxmoe rpy30Boe MECTO JOJDKEH OBITH BIOJKEH YIaKOBOYHBIH JIUCT, CONEPIKAIIUI
nepevyeHb yIMaKOBaHHBIX yacTei, a B MEpBOE 0 HOMEPY MECTO, KpOME TOr0, — KOMILIEKT
SKCIUTyaTallMOHHON JOKyMEHTAllUH, yKa3aHHOH B 1I. 4.2.

8.13. VYcnoBus XpaHeHMs MpeNoXpaHUTeNed B 4YacTH BO3JIEHCTBHA KIMMATHUYECKUX
(aKTOpOB BHEIIHEH Cpelbl B 3aBHCHMOCTH OT XapakTepa W OCOOCHHOCTEH IoJuIexarieit
XPpaHEHHIO MPOIYKIUH JOJDKHBI COOTBeTCTBOBaTh TpeboBanmsM 'OCT 15150.

8.14. YmakoBka NpenoxXpaHuTeneil, oTmnpasiseMblx B pailoHsl Kpaiinero Cesepa u
MprpaBHEHHBIE K HUM MecTHOCTH, — 110 ['OCT 15846, rpymma 74.

(BBejeH nonojHuTeabH0, M3m. Ne 1).



9. YKA3AHMUSA IO DKCIINIYATALIUU

9.1. Dkcryaranust IpeaoXpaHUTeNe T0JKHA BECTHCh B COOTBETCTBUM C MHCTPYKIUEH
W3TOTOBUTEIS, @ TAKXKE B COOTBETCTBHH CO CIEAYIOIIMMH JICHCTBYIOINMHY NPaBIIaMU:

«[IpaBmaMu TEXHHMYECKOM OSKCIUTyaTalMM OSJEKTPUYECKMX CTaHIMA W ceTeiy,
YTBEPKAECHHBIMA MUHHCTEPCTBOM 3HepreTuky 1 anexTpudukaryn CCCP;

«[IpaBmwiamMu  TeXHWKH O€30IACHOCTH TPH  3KCIUTyaTalUd  3JIEKTPOYCTAHOBOK
NIEKTPUYECKUX CTAHIMH U MOJCTAHINI, YTBEPKACHHBIMH MUHHCTEPCTBOM 3HEPTETUKH U
anekrpudurkanmu CCCP u Ilpesummymom LK mpodcoroza pabodmx 3IeKTpOCTaHIMA 1
EKTPOTEXHUYECKOHN MPOMBIIIIIEHHOCTH;

«IIpaBumamMu TEXHMYECKOH OKCIUTyaTallMd dJIEKTPOYCTAaHOBOK MOTpeOuTenei» u
«[IpaBmamMu  TexHMKM  0€30MacCHOCTH  TPH  BKCIUTyaTallMH  3JEKTPOYCTaHOBOK
noTpeduTenein», yrBepKIeHHBIMH [ 0COHEpProHa130poM.

9.2. B mpouecce 3KCIUTyaTaldd MOJDKHBI BBINONHATHCS TpPeOOBaHUS IO IMOXKapHOM
6e3omacHoctu cornacuo ['OCT 12.1.004.

10. TAPAHTHUHA U3I'OTOBUTEJIA

10.1. HWsroToBuTens HODKEH TapaHTHPOBATH COOTBETCTBHE NpPEHOXpaHUTEICH
TpeOOBaHMAM HACTOAIIETO CTAaHAApPTAa TMpU COONIONCHUM YCJIOBHH  SKCIUTyaTallUH,
TPaHCTIOPTHPOBAHUS W XPAHEHNS, yCTAHOBJICHHBIX CTAHAAPTOM.

10.2. T'apaHTHIHBINA CPOK IKCILTyaTallud — JBa TOJIa CO THS BBOJA B HKCIUTyaTaIlHIO.

(M3menennas penakuusi, U3m. Ne 2).
103. Jns npenoxpaHutened, NpeAHA3HAYEHHBIX Ha OSKCIOPT, TapaHTUHHBIA CPOK

9KCIITyaTtanuu — 12 Mec. co JHS BBOJA B SKCIUTyaTalMio, HO He Oojee 24 mMec. ¢ MOMEHTa
MIPOCIIEAOBaHMs UX Yepe3 I 'ocy1apCTBEHHYIO TpaHHUILy.



ITPUJIO)KEHHUE 1

Cnpasounoe

TEPMUWHBI, IPUMEHSEMBIE B CTAHIAPTE, 1 UX ONPEJEJIEHUST*

* Cum. taroke OCT 14312, T'OCT 17703, T'OCT 18311, 'OCT 16504

Tepmun

OnpeneneHue

IMPEJOXPAHUTEJIN 1 UX COCTABHBIE YACTU

IIpenoxpanurenn

IIpenoxpannrenan
IJIABKUH

[penoxpanurennb
TOKOOTPAHNYHBAKOLIHIA

IIpenoxpanureian
HETOKOOTPAHUYHBAKOIIHN
i

IIpenoxpannrenan
BBIXJIONTHOM

Hon.  Ilpedoxpanumens
cmpensowul

IIpenoxpanureb c
MEJIKO3ePHHUCThIM
HANOJITHHUTEJIEM
IIpenoxpanureian
KJacca 1

IIpenoxpannrenan
KJjacca 2

IlnaBknii 3JIeMEeHT

Npe0XPaHUTeJIsI

3amMeHsieMbI i 3JICMECHT
npeaoxpaHuTe/st

KoMMyTanMoHHBIM 3JI€KTpUYECKUN ammapaT, IpeIHa3sHaYeHHbIH
JUISL OTKJIIOUEHHS 3alIUIAeMOM e MOCPEACTBOM pa3pyIIeHUs
CHEHaIbHO MPETyCMOTPEHHBIX [UIS 3TOr0 TOKOBEAYIINX YacTei
MOJ| IGUCTBHEM TOKA, MPEBBIMIAIOIIETO ONPEACICHHOE 3HAUCHNE,
C TOCTEAYIOINM T'allIeHHEM BO3HUKAOMIEH 3JIEKTPUIECKON TyTH
[TpenoxpaHuTens, y KOTOPOTO pa3pylleHHE MPEAyCMOTPEHHBIX B
HEM CIELHUAIbHBIX TOKOBEAYIINX YacTeil MPOUCXOAUT IyTeM HX
pacruiaBieHuss W (MJIM) WCHApeHHus TMOA JEHCTBHEM TOKa,

IMPEBBIITAOMICTO OIPCACIICHHOC 3HA4YCHHUEC, B TCUYCHHUC
JO0CTATOYHOT'O BPEMEHU
Hpe[[OXpaHI/ITeIIb, KOTOpLIﬁ B IIpouecce Cpa6aTLIBaHI/I$I B

3aJaHHOM JUAIAa30HE OXUAACMbIX TOKOB OI'paHUYMBACT TOK 0

3HA4YEHUS, CYILECTBEHHO MEHBIIEro, YeM 3HAYCHHE IHKa
0’KHAEMOT0 TOKa
[Ipemoxpanutenp, KOTOpHIA B  Mporecce  cpabaTHIBAHUS

HECYIIECTBEHHO OTPaHMYMBACT aMIUINTYLy TOKa IO CPAaBHEHHIO
CO 3HAYCHHEM OXKHIAEMOTO TOKa

[InaBkuii mpenoxpaHuTeNb, Yy KOTOPOTO TalleHUe IyTu
MPOUCXOOUT TIIyTeM ee O0OQyBaHUs Ta3aMu, OOpa3yeMBIMH
ra3oreHepupyrollUM  BEUIECTBOM  IOA  JEHCTBHEM  AYyTH,

BBIOpACHIBAEMBIMH C OOJIBIION CKOPOCTBIO, B BHJE BBIXJIONA, W3
JIyTOBOT'O NMPOCTPAHCTBA

IInaBkuii nOpegoXpaHHUTENb, Yy KOTOPOrO TalleHUEe JyTrH
MPOHUCXOMUT Onarojapsi €e TEeCHOMY CONPHKOCHOBEHHIO C
MEJIKMMU 3€pHAaMH HAIlOJTHUTENS, HAIPUMEpP KBapLEBOro MecKa
[TmaBkwii TpenOXpaHUTENb, CHOCOOHBI OTKIIOYaTh TOKH OT
HIDKHETO TIpeleia OJHOYACOBOTO TOKAa  IUIABICHUS IO
HOMWHAIIHOTO TOKA OTKITFOYCHUS

[TnaBkuii TmpemoXpaHUTENb, CIHOCOOHBIH OTKIIOYaTh TOKH OT
HOPMHPOBAHHOTO  MHHHMAJIbHOTO TOKa  OTKIIOUEHHS [0
HOMHHAIIBHOTO TOKA OTKIIFOYCHHUS

YacTb 3aMEHSAEMOro JJIeMEHTa HpeoXpaHuTeNs,
IpeqHa3sHAaYeHHas [UId pacIljiaBieHHs IMoj JAEHCTBHEM TOKa,
MPEBBIIAIOIIETO  ONpEAeleHHOe  3HAa4deHue, B  TEUEHHE
OINpPENETICHHOTO BPEMEHU

Yacte mnpenoxpaHuTens, MOATEkKaIas
cpabaThIBaHUS M IPEICTABIIAIONIAs COOO0M:

3aMCHC IIOCJIE €TI0

ITaTpon
NpeAoXpaHUTENs

Yka3areib
cpadaTbIBaHusl

YnapHoe ycTpoiicTBo

Jepxaresnb
3aMeHsIeMOro 3JeMeHTa

OcHoBaHHue
NMpeAoXpaHuTeIst

OnnopoaHasn
npel0XpaHuTe el

cepusi

y IpefoXpaHUTENEeH ¢ MENKO3EPHUCTHIM HAIlOJHUTENEM — OANH
uny Gosiee MaTPOHOB;

y TperoXpaHUTeNed BBIXJIOMHBIX
JIOTIOJTHUTEIBHBIMH JICTAISIMH KPETUICHHS

IUIABKAM DJJIEMEHT C

CbeMHass  4acTb  MpEeNOXpaHUTENss C  MEJIKO3ePHUCTBIM
HAIIOJIHUTEIIEM, MpEACTaBISIOIAs coboit 3aKpBITHIN
M30JLIIIUOHHBIA  KOPIIYC € KOHTAaKTHBIMH HAaKOHEYHHUKAMH,
CoZIepKaLIUi:

IJIaBKUM 3JIEMEHT; MEJIKO3EPHUCTBIN HAMOJHUTEND; YyKa3aTellb
cpabaTbIBaHHS WIN YOapHOE YCTPOMCTBO.

Ilpumeuanue. Yka3arenb cpaOaTblBaHUA WIM YIapHOE YCTPOWCTBO
MOI'yT OTCYTCTBOBAThb

Yacte mnpenoxpaHuTens, NpeAHAa3HAuCHHas s YKa3aHUs Ha
MECT€ PaCIIOIOKEHHSI TIPEIOXPAHUTEIS, CpabOTall JIH OH, TO €CTh
MPOU30IIUIO JI PACILIaBIE€HNE IUIABKOTO DJIEMEHTA

Yacte mpenoxpaHHUTENs, KOTOpas TIpH €ro cpabaThIBaHUU
0CBOOOXKIaeT HOPMHUPOBAHHYI0  MEXaHWYECKYI0  DHEpPTHIO,
CHOCOOHYI0O  BBI3BaTh  CpabaThIBaHWE JIpyroro  anmnapara,
MeXaHU3Ma OTKM[BIBAaHHUsS 3aMEHSIEMOro 3JIeMEHTa (AepsKaTess)
WJIN YCTPOICTBA CUTHATM3ANNH, OJJOKUPOBKH U YIIPaBICHUS
CpemMHass 4YacThb MpPENOXPaHUTENs, MpeJHAa3HAYCHHAs
KpEIJICHHs B HEM 3aMEHSAEMOro 3JIEeMEHTa.

[Ipumeuanue. [lepxaTenb MOXKET ObITh KOHLEBBIM — IS 3aKPEIUICHUS
KaXIOT0 KOHLIA TAaTpoHa, WIM TPENCTaBIATH COOOH  IOJBINA
H30JIAUOHHBIA KOPIIyC C JC€TalIMU i1 KPCIUICHUA 3aMEHIEMOIo
QJIEMCHTA U JpP. Y BBIXJIOIIHBIX HpeaoxpaHHTeneﬁ. B NOCJICAHEM Cliy4dac
BHYTPCHHHC CTCHKHU KOpITyCa ACPKATCIA MOTYT OBITH UCIIOJIE30BAHBI B
KaueCTBE Ia30reHEePUPYIOLIEro MaTepHaa Jjis JyroraleHus

OnopHas He3aMeHseMasl 4acTh TNPeNOXPaHUTENs, CoAepIKaiias:
IIOKOJHh (MOXET OTCYTCTBOBAThH); H3OJATOPHI, KOHTAKTHI LIS
YCTaHOBKH B HUX 3aMEHSIEMOTI0 3JIeMEHTa WK (IIpY HAJIMYUH) ero
Jepxarens (mepxkareneit); BBIBOABI AN IPUCOEIUHEHUS
BHEITHEH LIeNH; YCTPOMCTBA Ul CUTHAIM3ALWH, OJOKUPOBKH M
YIpaBJIeHUs (MOTYT OTCYTCTBOBATh)

Cepust Ipe1oXpaHUTeNne, y KOTOpO KOHCTPYKTUBHBIE OTIHYMS
JpyT OT Apyra BXOIAIIMX B HEe MPEeNIOXPAHUTENEH TaKOBBL, YTO
TIPU ONPEJIENICHHBIX YCIOBUX Pe3yIbTaThl JAHHOTO BHA (BHIOB)
WCTIBITAHNH, TPOBEACHHOTO (TPOBEINCHHBIX) HA OJXHOM WIH Ha
YMEHBIIEHHOM KOJMYECTBE MPEAOXPaHUTENEH 3TOH cepuH,
MOTYT OBITh PacIPOCTPAHEHHI Ha BCIO CEPHIO

IS

[TAPAMETPBI U XAPAKTEPUCTUKU ITPEJIOXPAHUTEJIEN

HovmunanbHoe
HANpsIZKeHHe
npeaoxpanuTteas U,

MexnynoarocHOe — HamnpsDKEHUE,  PAaBHOE  HOMMHAJIbHOMY
MeX Iy (hasHOMY HANPSDKEHHIO SJICKTPHUSCKUX CeTeH, st paboThI
B KOTOPBIX IIPpE€IHA3HAYEH IIPEIOXPAHUTEND.

IIpumeuanus:

1. 3HaueHHEe HOMHHAIILHOTO HANPSIKEHHS MPEIOXPAHUTEIIS COBIAIAET C
KJIACCOM HarpsikeHus siekrpoobdopynoanus no 'OCT 1516.1.

2. llpepmoxpaHutenu Ha HOMUHalbHbIE HanpsokeHus g0 20 kB



Hauboabiuee
HaTIPsIZKeHHE
npenoxpanuress Uy,
HomunaabHbIH

npeaoXpanuTes |,
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TOK

HomuHaabHbBIH
OCHOBAHMUSI
NpeJoXPAHHTES |yoym oc

TOK

HomunaabHbIi TOK
3aMEHsIEMOro JJIeMEeHTAa
NpeJoXPAHUTEIS | oy,

HomunaabHbIi
naTpoHa
NPeIoXPAHUTEIS | oy n

TOK

HomuHaabHbBIH
JepsKaTesisi
3aMEHsIEMOro JJIeMeHTAa

TOK

| HOM,J

OskupaeMblid TOK |,

HomuHaabHbBIH
OTKJIIOYEHHS]
npeJoXpanuTess o om

TOK

BKJIIOUUTECJIIBHO MPEAHA3HAYAOTCA TaKXKE Ui pa60TI>I B CCTAX C
HOMUHAJBbHBIMU HaNpsDKEHUAMH, ominyaromumuca Ha 5%-10% ot
KJ1acca HanpsbkeHus 1 ykazaHHbiMU B TOCT 1516.1
Hambompimee MEXIYMOMIOCHOE HANpsDKEHHE, Ha
paccuMTaH NpPENOXpaHWUTENb, B YaCTHOCTH, B
JUIUTEIBHOTO MPUIIOKEHHSI 3TOTO HANIPSKEHUS
Haunbonpmmit AOMyCTHMBIM IO yCIOBHAM HarpeBa dYacTei
IIPENOXPAHUTENS TOK HArPy3KH B MPOJIOJIKUTEIIBHOM PEXKHUME.
HpI/IMe‘{aHI/Ie. HomunaneHEIE TOK OpCAOXPAaHUTEIIA COBIIAAACT C
HOMHUHAJIbHBIM TOKOM 3aMCHACMOI'O 3JICMCHTA

Haunbonpmmit mOMyCTHMBIM IO yCIOBHAM HarpeBa dYacTei
OCHOBAaHHS TOK HAarpy3kd B IPOJOJDKUTEIBHOM pEXUME IpU
YCTaHOBJIEHHOM B OCHOBAaHHH 3aMEHAEMOM 3JIEMEHTE Ha TOT ke
HOMHHAJIBHBIN TOK

HauOonpmmit [OMyCTUMBIM IO yCIOBHAM HarpeBa 4acTei
3aMEHSIEMOI0 JJIEMEHTAa TOK HAarpy3kd B IPOAOJDKUTEIBHOM
peKMME TpH YCTaHOBKE OJJIEMEHTa B KOHTaKTax WM (IpU
HaJIMYUM) B JAepXarelie (IepkaTeisix) IMpeaHa3HadeHHOTO IS
HEro OCHOBAHUSI.

[Ipumeuanune. Ecnu 3amMeHsIeMbIl 2J€MEHT NPENOXPaHUTEN C
MCJIKO3CPHUCTBIM HAaIIOJIHUTCIICEM COCTOHUT nu3 HECKOJIBKHUX
IMapajuICJIbHBIX MMAaTPOHOB, TO €r0 HOMHUHAJIBHBIM TOK YHCJICHHO PaBCH
CYMM€ HOMHUHAJIBHBIX TOKOB IIATPOHOB

HauOonpmmit [OMyCTHMBIM IO yCIOBHAM HarpeBa 4acTei
MaTpOHAa TOK HAarpy3kKu B IPOAOJDKUTEIBHOM pEXHME INPHU €ro
YCTAaHOBKE BMECTE€ C KOHIEBBIMH JepkaTelsiMu (IIpU  HX
HaJIMYMH) B KOHTAKTax MMPeAHA3HauYeHHOT0 U HETO OCHOBAaHUSI.
ITpumeuanue. B ciydae, ecnu 3aMEHSIEMBIH JIEMEHT COCTOUT M3
HECKOJPKUX TAaTPOHOB (TApaJUIeNbHBIX), HOMHHAIBHBIA TOK
NaTpOHa PABEH YacTHOMY OT JE€JE€HHs HOMHUHAIBHOIO TOKa
3aMEHSIEMOI0 JIEMEHTA Ha YUCIIO IaTPOHOB

Haunbonpmmit AOMyCTHMBIM IO yCIOBHAM HarpeBa dYacTei
JiepKaTensl TOK Harpy3Kd B IPOJOLKUTEIBHOM PEXHUME IIPH €ro
YCTaHOBKE COBMECTHO C 3aMEHSEMBIM JJIEMEHTOM Ha TOT JKe
HOMUHAQJIBHBIH TOK B KOHTAaKTax NpPEeAHA3HAYEHHOI'O I Hero
OCHOBaHHMA

Tok, KOTOpBIA mpoTekan Obl B LEMH, B KOTOPOH YyCTaHOBJIEH
NPEOXPaHNUTENb, €CIH OBl NpPEeJTOXpaHUTEeNh ObUT 3aMEHEH
TIPOBOHUKOM (3aKOPOTKOM) C NMpeHeOpeXKNMO MaJlbIM ITOJIHBIM
CONPOTHUBIICHHEM IO CPABHEHHUIO C IMOJIHBIM CONPOTUBICHUEM
octambHOW dactu menmu. OXuUgaeMBId TOK B 0OIIeM clirydae
CONIEPXUT KaK MEPUOIUICCKYI0 COCTaBIISIONIYIO (ICHCTBYIOIIEe

KOTOpOE
YCIIOBHSX

3HAYCHHE KOTOPOH  Liun), TaK W alepuoIUYECKYIO
COCTAaBIISIIOLIYIO
Hambonpimee  meifcTByromee — 3HAaYeHHE  MEPUOIUYECKOM

COCTaBJ’IHIOIJ_[eﬁ 0XKHNJa€MOro ToOka B MOMCHT, COOTBGTCTByIOH_II/Iﬁ
MOMCHTY BO3HHUKHOBCHHA JOYI', KOTOPOC NPECAOXPAHUTECIIb

MunumMaabHbIH
OTKJIIOYEHUS
npeaoXpaHuTess o min

TOK

Toxk 0o0pbIBa
MPeI0XPAHUTEIS iog

OnnouacoBoi TOK
ILIABJICHUA
NpeIoXPAHUTES
Huxnnia npezaeJ
0IHOYACOBOI0 TOKa
IJIABJICHUA

BepxHuii npezgeJ
0THOYACOBOI0 TOKa
IJIABJICHHN

IIpeaayrosoe Bpemsi
Bpems nuiaBJsienust t,;,

Bpems OTKJIIOYEHUSA
npeaoxpanurens t,
JKBHUBaJEHTHOE BpeMsl
BupryanbHoe Bpems i,

Hurterpan [Ixoyuas

croco0eH OTKIIOYHTH NP HOPMHPOBAHHBIX XapaKTEPHUCTHUKAX
3aIIUIIAEMON TPEIOXPAHUTENEM DIIEKTPUIECKON TIETH
MunumanbHOe — JeHCTByIOIlee  3HAUC€HHE  IMEePHOJUYECKON
COCTAaBIISIIOLIEH OXUAAEMOT'0 TOKA B MOMEHT, COOTBETCTBYIOLLIUH
MOMEHTY BO3HUKHOBEHMS IyId, KOTOpPOE€ IPEIOXPaHUTEIb
croco0eH OTKITIOYHTH TP HOPMHUPOBAHHBIX XapaKTCPUCTHUKAX
3alUIIaeMON IPEIOXPAHUTENEM IEKTPUUECKOH LeTH
MakcuManbHOE MTHOBEHUE 3HAYEHHsI TOKa, JOCTHTAaeMoe IpHU
OTKITFOYEHUH TOKOOTPAaHUYUBAIOIIINM NpeIOXpaHUTEIIEM
0XHJ1a€MOT0 TOKa

Tok, mpoTekaHne KOTOPOTo depe3 MpeaoXpaHuTellb B TeueHue |
4 MPUBOAUT K PACIUIABIICHUIO IIJIABKOIO DJIEMEHTAa W 3HAYEHHE
KOTOPOr'0 3aKJIIOYaeTcss MEXIy HOPMUPYEMBIMU HIKHUM U
BEPXHUM IIpeeiIaMu

BripaxxeHHOE B J0NAX HOMHHAJIBHOTO TOKA 3aMEHSEMOro
3JIEMEHTAa HaWMEHbIEe 3HAYCHUE TOKa, IIPU IMPOTEKAHUU
KOTOpOro 4epe3 MpeNoXpaHUTENb MPOUCXOIUT pacIUIaBICHHUE
IJIABKOTO JIEMEHTa B TeUeHUE HEe MeHee | 9

BripaxxeHHOEe B J0JSX HOMHMHAJIBHOTO TOKa 3aMEHSIEMOIO
JJeMeHTa HauOoyblllee 3HAYeHHE TOKa, MPH MPOTEKAHUU
KOTOpOro 4epe3 MpeloXpaHUTeNlb MPOUCXOIUT pacIUIaBICHHUE
TUIABKOTO 3JIeMEHTa B TeueHue He Oonee 1 4

BpewMms oT MOMeHTa Havaia MPOTEKaHMsl TOKa, JOCTATOYHOIO AJIs
pacIulaBiIe€HUs IIJIABKOIO 3JIEMEHTA, 10 MOMEHTAa BOSHUKHOBEHUSA
Iyru

Bpewms or MoMmeHTa Hauana NpoTEKaHUs TOKA, JOCTATOYHOIO IS
pacIuiaBiIeHUs IIJIABKOIO 3JIEMEHTA, 10 MOMEHTA ITOracaHus YTl
UactHoe oT JeneHus wuHTerpana Jxoynss Ha  KBajgpar
JICUCTBYIOIIETO  3HAYEHUS TMEPUOJAMYECKON  COCTaBIISIIOIIEH
0XXHJIaEMOTO TOKa.

[Ipumeuanue. Pa3nnyaroT: 3KBUBaJIEHTHOE NPEALYTOBOE BPEMS lyy s
OKBUBAJICHTHOE BPEMS  OTKIIIOUEHUSA OKBUBAJIECHTHOE BpEMS
MPENENbHO OMYCTUMOM MEPETPY3KH Loy

Wurerpan kBazgpara TOKa B 33JaHHOM UHTEpBaJle BpPEMEHU

t}K.O;

4
I*t, = [i’dt, 3maueHme KOTOPOrO BBHIPAKACT  SHEPTHIO,
f
BBIACIISIEMYIO B BUAC TCIJIa B SHCKTqueCKOﬁ eIy, B 4aCTHOCTH,
B IICIINH, 3aH_[I/IIHaeM0ﬁ MNpEAOXPAHUTECIIEM, HNPUXOAANIYIOCA Ha
Ka)l(ﬂb]ﬁ OM COITPOTUBJICHHUA 3JICMCHTOB 3T0ﬁ nemnn (yﬂeﬂBHyIO

SHEPTHIO) 3a IIPOMEKYTOK BpEMEHU
fo-t
[Ipumeuanue. Paznuuaror: uHTerpan Jkoyns IUIaBIeHUST — IpHU

MPOMEXKYTKE #) - 1}, PABHOM TPEIyTOBOMY BpeMEHHU; HHTerpan J[xoys
OTKITIOYEHHS] — IIPU HPOMEXKYTKE #) - ¢;, PABHOM BPEMEHHU OTKJIIOUCHUS;
uHTerpan JDKOyns TpenensHO [OMyCTUMOW Ieperpy3ku — IIpu
OPOMEXYTKE f; - ¢, PaBHOM BpPEMEHHU IPEACIbHO JOIIyCTHUMOU



Bpemsi-TroxoBasi
XapaKTepUCTUKA
OTKJIIOYEeHUsI
npeJoXpaHuTeN s
Bpemsi-roxoBasi
XapaKTepUuCcTUKA
IJIaBJICHUSI
NpeIoXpaHUTEIsI
Bpems-TokoBasi
XapaKTEepUCTHKA
npeeabHO JOIyCTHMBIX
1eperpys3soxK
NnpeJIoXpaHuTeNs

XapakTepucruka
TOKOOTPAHUYEeHHSI
npeJoXpaHuTe st

IInk HanpsikeHuss Ha
Ayre NpeAOXPAHUTENs
Ilepenanpsizkenue  npu
OTKJIIOYeHUH
NpeAoXPaHuTes

neperpysku
KpuBasi 3aBHCHMOCTH 3KBHBAJICHTHOI'O BPEMEHH OTKIIOYCHHS
(manbonpmiero  3HA4YEHHS) OT  JCHCTBYIOIIETO  3HAYCHHA
MepUOANYECKON COCTABIISIONIEH 0’KUIAEMOTO TOKa

KpI/IBaH 3aBUCHUMOCTHU BKBUBAJICHTHOI'O MNPEAAYTOBOTO BPEMCHU
oT ,HeﬁCTByIOIIIeFO 3HA4YCHUA nepﬂozmqecxoﬁ COCTaBHSIIOHIeﬁ
OXXHJJa€MOI'0 TOKa

KpuBasi 3aBHCMMOCTH 3KBHBICHTHOTO BpPEMEHH MPEICIHHO
JIOIMYCTUMOM ~ TEPErpy3kKd  OT  JACMCTBYIOLIETO  3HAYEHUS
MIepUOANYECKOMN COCTAaBIISTIOIIIEH 0KHJIa€MOT0 TOKa,
olpeersionas I0MyCTUMbIE COYETaHHsI YKa3aHHBIX BPEMEHH U
TOKa, KOTOpBIE IIPENOXPAaHUTENh CIIOCOOEH MHOTOKPAaTHO
BBIJICP)KUBATh, OCTABAsICh CIIOCOOHBIM K HOPMaJILHOI padoTe
KpuBass 3aBucuMoOcTH HamOoJbIIero (M3 TONYyYaeMbIX IS
Pa3HbIX CTENEHeW acCHMMETPUH O0’KHIIAaeMOT0 TOKa) TOKa OOphIBa
OT ACHUCTBYIOUIETO 3HAYEHUS INEPHOANYECKOH COCTaBIIOMIEH
0’KHAAEMOT0 TOKA

MaxkcumanbHO€ MTHOBEHHOE 3HAUEHHE HAMPSDKEHUS MEXKAY
BBIBOJIAMH TIPEIOXPAHNTEISI BO BPEMS TOPEHUS yTH
MakcrmManbHOE MIHOBEHHOE 3HAYCHHE HANPSDKEHHS MEXKIy
BBIBOIAMH TIPEJOXPAHUTENI BO BpeMs €ro cpabOaTbIBaHUS,
KOTOpO€ MOJKET COBHAJaTh C IMMKOM HANpsDKEHUs Ha Oyre HIIH
MOXET BO3HUKHYTb B IIPOIIECCE BOCCTAHOBIICHUSI HANPSKCHUS

[MPUJIOXKEHME 1. (M3menennas penaxkuusi. U3m. Ne 2).

TIPHJIO’KEHHE 2
Obsi3amenvhoe

MNEPEYEHb TEXHUYECKHUX JAHHBIX, KOTOPBIE J1OJI’)KHbI
YKA3BIBATbCS
B CTAHJIAPTAX HA KOHKPETHBIE CEPUM WU TUIbI
NPEJOXPAHUTEJIEN
M B SKCILTYATAIIMOHHBIX JJOKYMEHTAX

1. TexHIUECKUE NaHHBIE, YKa3bIBaEMBbIE [T BCEX MPEIOXpaHUTeNeH, BXOIAIINX B CEPHUIO,
WA OTJETBHBIX THUIIOB.

1.1. Haznauenue (m. 1.1.2).

1.2. CtocoOHOCTh OTpaHUYMBaTh OKUAaeMbIid TOK (1. 1.1.3).

1.3. Knace (1 wmu 2) mo quana3oHy OTKIFOYaeMbIX TOKOB (1. 1.1.4).

1.4. Kimumatudeckoe UCTIOHEHUE U KaTeropus pasmenieHus (1. 1.1.4).

1.5. HomunansHoe HanpspkeHue Uy, (Ta0M. 1).

1.6. HomMuHANEHBIE TOKH I,y (OHH K€ HOMHHAIBHBIC TOKH 3aMEHSIEMBIX SJIEMEHTOB [y, ,)
MpeIOXpaHUTENICH, BXOJAIINX B CEPHIO, WITH TAaHHOTO THIIA MPEIOXpaHuTels (Tabm. 1).

1.7. HoMuHambHBIE TOKH OCHOBAHUH [, (OHHM XK€ HOMHHAIIbHBIE TOKH JepiKaTelnei
3aMEHSAEMOTO 3JeMEHTa [y, ;) TPeIOXpaHuTeNeH, BXOIIIMNX B CEPHI0, WM NAHHOTO THIA
npenoxpanutens (Tabm. 1).

1.8. HoMuHaNBHBIN TOK OTKITFOUEHUS [, 40y (TAOI. 1).

1.9. HopmupoBanusie Xxapakrepuctuk [IBH — B Buie cChUTKM Ha HACTOSIINHN CTaHIApT.

1.10. dakTUYeCKue MEPEHANPSHKCHUS MPU OTKIIOUYCHUHM W JOMYCTHMOCTh HMPUMCHEHUS
npeoxpaHuTeneit A1 MEHBIINX HOMUHAJIBHBIX HanpsbkeHui (1. 3.6.3).

1.11. DnexTpuueckoe COMPOTUBICHHE 3aMEHSIEMOro »JJIEMEHTa C JIOMyCKaeMbIMHU
OTKIIOHCHUSIMH.

1.12. BpeMs-TOKOBBIE XapaKTepHCTHKH TutaBieHus (1.1. 3.6.10 u 3.6.11) B Buae KpHUBHIX,
ITOCTPOCHHBIX B JIOTapU(PMHUECKOM MacmTade ¢ o, MO OCH aOCIUCC U IKBUBAIICHTHBIM
BpEMEHEM TI0 OCH OpOUHAT, C MPEANOYTHTEIBHBIMA  pa3MepaMH  OCHOBaHUS
sorapu()MUIECKON MKaIbI (Iekansl) 5,6 cM s aberwice u 2,8 ¢M U OpAWHAT.

1.13. Bpems-ToKOBBIE XapaKTepucTUKU oTKIroueHus (m.1. 3.6.10 u 3.6.12) co crnocobom
MOCTPOCHMSI 1 MacTabaMy COTJIacHO T. 1.12 HacTOSIIMIEro MPUIOKEeHHUS.

1.14. BpeMs-TOKOBBIE XapaKTEPUCTHKH MPEAeTbHO JOMYCTHUMBIX Ieperpy3ok (im. 3.5) co
CIocoOOM TTOCTPOCHHUS U MacIITadaMu COTJIacHO 1. 1.12 HACTOSAIIETO MPUITOKEHHSI.

1.15. I'abapuTHBIC YCTAaHOBOYHBIC W MPHCOCTUHHUTEIBHBIC pa3sMephbl MPEAOXPAHUTEIIS, a
TaKkXke Ta0apUTHBIC M YCTAHOBOYHBIC pPa3MEphl 3aMEHSICMOr0 JJIEMEHTa (JepikaTens) —
TPENOYTUTEIIFHO B BUIC Ta0ApPUTHOTO YEPTEkKa, a JJI OJHOIOIIOCHBIX MPEIOXpaHHUTEIICH,
KpOMeE TOT0, MUHUMAJIbHOE JIOITYCTUMOE PACCTOSIHUEC MEXKITY MOFOCAMH.

1.16. Macca npeaoxpaHuTes U Macca 3aMEHSIEMOT0 JJIEMEHTa.

1.17. Tlokazarenu HaJEKHOCTH.

2. TexHu4eckre NaHHBIC, JOMOTHUTEIEHO YKa3bIBaeMBbIC JJIS OTACIBHBIX CEpPHi (THIIOB)
TpeIoXpaHuTeseh (B 3aBICHMOCTH OT HX OCOOCHHOCTEH).

2.1. HomuHanbHBIE TOKH HATPOHOB Iy, MPENOXpaHHUTENEH, BXOIAIMINX B CEPHIO, WIN
JIAHHOTO THUMA TpeaoxpaHuTens (Tabna. 1) — nns mpeaoxpaHuTeNeld C MeTKO3ePHHCTHIM
HaTIOJTHUTEIIEM.



2.2. JimHa TyTH YTEYKH BHEIIHEH w3omAmuu ocHoBamua (m. 3.2.3) — s
NIpeOXpaHuTENeH KaTerOpruu pa3MerieHus 1.

2.3. HopmupoBaHHBI MHHMMaNbHBIH TOK OTKIIO4YeHHs (nm. 3.6.5) — s
npeaoxpaHuTesnel kiacca 2.
2.4. HopMupoBaHHBII MaKCHMAaJIBHBI €MKOCTHOH TOK OoTKitoueHus (1. 3.6.8) — s

MIPEOXpaHUTENICH KOHIEHCATOPOB.

2.5. Hambompmas mormyctuMasi 3Heprus paspsga (m. 3.6.8) — 1 mpemoxpaHUTeen
KOHJICHCaTOPOB.

2.6. Hanbompmmit waTErpan KOy OTKIFOYEHUS eMKOCTHOrO Toka (1. 3.6.8) — s
MIpeoXpaHUTENeH KOHIEHCATOPOB.

2.7. Xapaktepuctuku TokoorpanwueHus (m.m. 3.6.10 m 3.6.13) B BUAE KPHUBHIX,
IIOCTPOEHHBIX B JoTapr(pMIIecKoM MacmTade, ¢ Loy, M0 OCH a0CIHCC U o TI0 OCH OpJHHAT,
C TIPEIOYTUTENEHBIM pa3MepPOM OCHOBAHUS JIOTapH(OMHUECKOH MIKaIbI (eKabl) 5,6 cM Kak
Juts abcuuce, Tak ¥ Ui OpJMHaT.

2.8. Jlomyctumoe TskeHHe MpoBojoB (m. 3.4.4) g mpenoxpaHuTened KaTeropuu
pa3merneHus 1.

2.9. lpyrue, He TpeIyCMOTpEHHbIE HACTOSIIMM II€peYHEM, JaHHble (IIpU
HEOOXOJUMOCTH).



