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Explosionproof electrical apparatus with the type of protection
«intrinsically-safe electrical circuit». Technical requirements and test
methods

ITocranoBaennem I'ocynapcreennoro komurera CCCP no crangapram ot 30 oktsadpsa 1978 r.
Ne 2819 cpok BBe/ieHUs] YCTAaHOBJIEH
¢ 01.01.80

Hacrosmmuii crangapT pacmpocCTpaHsieTCsi Ha B3pHIBO3AILMIICHHOE 3JEKTPOOOOpYIAOBaHUE
(anexrporexnnueckue yctpoiictsa) rpynm [ u Il mo 'OCT 12.2.020-76 ¢ BHIOM B3pBIBO3AIIUTHI
«HMCcKpoOe3omacHas dJEeKTpUYeCcKass LEeNb» M 3JIEKTPOoOOOpYyJOBaHME C JPYTMMH BHUAAMHU
B3PBIBO3AIIUTHI, UMEIOIIEe NCKPOOE30MacHbIE U CBSI3aHHBIE C HUMHU HCKPOOIIACHBIE AIIEKTPUIECKHE
LENH.

CrangapT pacmnpocTpaHseTcss TakKe Ha JJIEKTPUYECKHE LENU HEB3PHIBO3ALIUIIIEHHOTO
ANEKTPOOOOPYNOBAaHUS, KOTOPbIE TajJbBAaHUYECKH CBSI3aHBl C HUCKPOOE30MACHBIMHU IIETSIMU
B3PBIBO3AIIUIIEHHOTO AJIEKTPOOOOPYI0BAaHUS U BIUAIOT HAa UX HCKPOOE30MacHOCTb.

CrangapT ycTaHaBIMBaeT TEXHUYECKHWE TPeOOBAaHUS M METOJbl UCHBITAaHUI MO OOecreueHUto
UCKPOOE30MaCHOCTH AIIEKTPHUUYECKUX IETICH.

Crannapt nosHocThi0 cooTBeTcTBYeT CT COB 3143-81, myonukamusm MOK 79-3 (1972 1.) u
MD3K 79-11 (1976 1.) B 4acT OCHOBHBIX TEXHUYECKUX TPEOOBAHUIN M METOI0B UCIIBITAHUH.

(M3menenHas pegakuusi, U3m. Ne 1).

1. TEXHUYECKHMUE TPEBOBAHUS
1.1.0O6mue TpeboBaHUA




1.1.1. Uckpobe3omacHbie dJIEKTPUUECKHE TIEMH Pa3ICAIOTCS HA TPH YPOBHS, YKa3aHHBIC B TAOJI.

1.
Tabnunal
3HaK ypOBHS HCKPOOE30MACHOMN ICKTPUIECKOH HenH
JUTS DIIEKTPOOOOPYIOBAHHSI TPYIIIT HaunmenoBanue ypoBHs B3pbIBo3amuTsl 1o TOCT 12.2.020-76
I 11

Ha ia Oco000B3pBIBOOC30IACHBII

Hb ib B3priBo6e30macHsbIi

Uc ic [oBBllICHHAS HAACKHOCTh MPOTHB B3phIBa

1.1.2. Mckpobe3onacHble HENH JA0JDKHBI UMETh KOA(PPHUIMEHT UCKPOOEe30MacHOCTH He HUxke 1,5
B HOPMAJIbHOM PEXUME pabOoThI 3JEKTPOOOOPYAOBaHUS, a TAK)KE B aBAPHIHBIX PEXKHMaX €ro MpH
MCKYCCTBEHHO CO3/1aBaeMbIX ITOBPEXKICHUAX AIEMEHTOB M COCAMHEHHUI*.

* OnpeneneHne TePMUHOB, IPUMEHIEMBIX B CTaHAAPTE, IPUBEICHO B CIIPAaBOYHOM IIPIIIOKEHHUH 4.

KonuyecTBO mOBpexJaeHUN B 3aBUCHMOCTH OT YPOBHS HMCKpPOOE30MAcHOW IEMH B KaXIOM
aBapuifHOM peXHMe BbIOUpaeTcs 1mo tad. 2.

Taonuma?2

KomnnuectBo HOBpC)K,HCHI/Iﬁ B aBapHﬁHLIX PCKrMax B 3aBUCUMOCTH OT YPOBHSA

Hanmawne (0TCyTCTBHE) OTKPBITHIX .
UCKPOOE30IacHOM Lenu

HOPpMaJIbHO UCKPAIIUX KOHTAKTOB

Wa ia mb | ib | Hc | ic
OTCYTCTBYIOT 2 2 be3 noBpexnenunit
Nwmerorest Bce Bo3MOXHBIE TOBPEXKICHUS 2 | 2 | Be3 noBpex eyt

I1 puMcecUdYaHHUC. B 3J'I€KTp0060py,HOBaHI/II/I TpynIibl Ic YPOBHEM B3PbIBO3AIIUTLL PII I/ICKpO6€30HaCHOCTL JOJIDKHa
00eceurBaTLCSA TOILKO B HCIIX, COACPIKAIUX HOPMAJIIbHO UCKPAIIUEC KOHTAKTHI.

(M3menenHas pegakuusi, U3m. Ne 1).

1.1.3. DaeMeHThl U COEAMHEHUS HUCKPOOE30MacHOM M CBA3aHHOW C HEM MCKpPOOMACHOH Iemnein
JIOJDKHBI  pacCMaTpUBATBCS KaK TMOBPEXKIAEMbIE, €CJIM WX DJEKTpUYecKas Harpy3ka (TOK,
HaNpsOKEHUE WM MOILIHOCTbD) WM KOHCTPYKTUBHOE BBITIOJIHEHUE HE YAOBIETBOPSAIOT TPEOOBAHUAM
HACTOSIIIET0 CTaHAapTa.

1.1.4. B sToM ciiydae, eciu B 3JIEKTPUUECKON LU UMEIOTCS 3JIEMEHTHI, Harpy>KeHHbIE OOJIbILE
4yeM Ha 2/3 HOMHHAJBHBIX 3HAYEHHUI TOKA, HANPSHKEHUS WM MOIIHOCTH, UM €CIIM MOBPEKICHHE
OJIHOTO 3JIEMEHTA UM COEAMHEHUSI MOXKET BbI3BaTh MOBBIIICHUE TOKA, HAPSKEHUS WIIM MOILLHOCTH
Ha OCTaBINUXCS JJIEMEHTAX 1N OOJIbIe YKAa3aHHOTO 3HAYCHHS WJIU BBI3BATh MOBPEKICHHUE dTUX
3JIEMEHTOB, TO MEPBUYHOE U MOCIEAYIOIINE MOBPEXKICHUS JOHKHBI pacCMAaTPUBATHCS KAK OJHO
MOBPEXKICHUE.

1.1.5. Hckpobe3onmacHbie IIeMA B  3aBUCHMOCTH  OT TPYNIbl WM  MOATPYIIIBI
B3PBIBO3AIIUIICHHOTO 3JIEKTPOOOOPYAOBaHUS JOJDKHBI PACCUUTHIBATHCS JUIS KCIIOJIb30BAHUS B
COOTBETCTBYIOIICH TMPEICTABUTEILHON B3PHIBOOTIACHOM CMECH, Kak 3TO yKa3aHO B Tabu. 3.
OpHEeHTUPOBOYHBIE 3HAYEHHUS MCKPOOE30MACHBIX TOKOB M HANPSDKEHUH OMpPENeNsioTcs 0
XapaKTePUCTHKAM UCKPOOE30MaCHOCTH COTJIACHO CITPABOYHOMY IIPUIIOKEHUIO 3.

Tab6numa3l
T’pymma u noxrpynmst CocraB cMecu ¢ HauOoJbIIeH
B3PPIBOAIHIICHHOTO IIpencraBuTeNbHAs B3PHIBOOIACHAS CMECh| BOCILIAMEHSIONICH CIIOCOOHOCTHIO
anekTpoodopyoBanus mo TOCT % o6 ’
12.2.020-76 0 OOPEMHDIC
I MeraHo-BO3yILIHAS 83+0,3
ITA [Iponano-Bo3nyiHas 5,3+£0,3
ITenTaHo-BO3AyIIHAS 46+0,3
IIB DTUIICHO-BO3 Y IITHAS 7,3+0,5
1IC Bopopono-Bo3ayniHas 21,0£2,0

1.1.6. Paccuutannpie mno 1. 1.1.5 3HauYeHUS TOKOB W HANPSHKECHUW  YTOUHSIIOTCS
OKCMIEPUMEHTAThHO Ha JEHCTBYIOIIMX MAaKeTaX WM OIBITHBIX 00paslax 3JIeKTPooOOpyIOBaHUS



METOJAaMH, YKa3aHHBIMU B pa3/l. 2 HACTOSLIErO CTaHAapTa.

1.1.7. Tlpu pacuere uCKpoOE30MACHBIX LEMEH 3IEKTPOOOOPYHAOBAHUS JIOMKHO YUYUTHIBATHCS
MaKCHMaJIbHO BO3MOXKHOE HANpPSKEHUE UX UICTOYHUKOB IMUTAHUS:

JUISL aKKYMYJIITOPOB Y TaJlbBAHMYECKHX 3JIeMeHTOB - O [ C;

Ui TpaHC(OpPMATOPOB - HauOOJIblIEe HANPSHKEHHE CETH, OTOBOPEHHOE CTaHAapTaMH WIIH
TEXHUYECKUMHU yCIOBUSIMU Ha 3JEKTPOOoOOpyAOBaHNUE.

1.1.8. Bo BHemHel uckpoOe30nacHO! LENu JOKHBI YYUTHIBATHCS €MKOCTh, MHIYKTUBHOCTD U
COIIPOTHUBIICHUE COCTUHUTENBHBIX Kabesei u mpoBOIOB.

1.1.9. KOHCTpPYKTHBHBIE 3JEMEHTHI HCKpOOE30MacCHBIX IEeMeH, pPACMOJOKEHHBIE BO
B3pBIBOOIIACHOM 30HE, JOJDKHBI OBITH PacCUMTaHBl TaK, YTOOBI TEMIIEpaTypa MX MOBEPXHOCTH B
HOpMaJIbHOM M aBapUMHBIX pexxumax (cM. m. 1.1.2) He mpeBbllasia BeauM4uH, ykazaHHeIX B [[OCT
22782.0-81.

(M3menenHas pegakuus, U3m. Ne 1).

1.1.10. MckpoGe3omnacHple U raJbBaHUYECKH CBSI3aHHBIE C HUMH HMCKPOOTACHBIC IETH JOJIKHBI
MMETh TallbBAHMYECKOE pa3JeieHUEe OT CUJIOBOM, CUTHAJIBHOW WM OCBETUTEIBHOW CeTel
NEPEMEHHOT0 TOKA.

Jomyckaercsi TrajlbBaHUYECKOE COEAMHEHHE HCKpOOE30MacHbIX W CBA3aHHBIX C HHUMH
NIEKTPUYECKUX IeNed 4Yepe3 HMCKPO3ALIUTHBIE 3JEMEHTHI C LEMSIMH ABTOHOMHBIX HCTOYHHMKOB
NUTaHUSI TIOCTOSTHHOTO TOKa (aKKyMyJISTOpHOM OaTaped, TreHepaTopa IOCTOSHHOTO TOKa,
npeodpazoBaTens).

1.1.11. HckpoOe3omacHasi 1enb HE MOJDKHA 3a3€MIIATHCS, €CIH JTOr0 He TPeOYIOT YCIOBHS
paboTHI AIEKTPOOOOPYTOBAHHS.

1.1.12. Ilpu 3a3eMeHIH UCKPOOE30TIACHBIX IIETIEH COeTUHEHHUE C 3eMJICH TOJKHO BBITOJHATHCS
B OJTHOM TOYKE.

B cnydae 3a3zemiieHus menu B ABYX TOYKaX HEOOXOIMMO YUYUTHIBATH BO3MOXKHOCTH HAaBEICHUS
OTIaCHOTO HANpsDKEHUS B 3TOU IIETIH M JOJDKHBI OBITH NMPETyCMOTPEHBI JIOTIOJHUTEIBHBIE MEpBI MO
00€eCrevyeHnIO €€ B3PbIBO3AIIUIIEHHOCTH.

1.1.13. JononHuTeNbHAs B3PHIBO3ALIUILIEHHOCTh HE TpeOyercs Ui MCKpOOE30MacHBIX Iernen
ypoBuss Wb, Wc amekrpoobopymoBanus | rpymmbl, OTKIIFOYaEMOTO OT CETH B COOTBETCTBHH C
TpeboBanusMu «lIpaBun 06e30MacHOCTM B YTOJNBHBIX W CJIAHIIEBBIX INAXTaX», YTBEPKICHHBIX
MunucrepctBoM yronbHo# npombiiieHHocTd CCCP 14 nexabpst 1972 r. u I'ocroprexHanzopom
CCCP 26 nexabpst 1972 r. mpu 3ara3upoBaHWU, a TaKXKe I MCKPOOE30MaCHBIX IENel CXeM
YIPaBJIEHUS, OCYIIECTBIISIOLIUX KOHTPOJIb 3a3€MIICHHUS.

1.1.14. Yactu »1eKTpoOOOpYIOBaHUSI C BHMJOM  B3PBIBO3ALIUTHl  «HMCKpOOE30macHas
3JIEKTPpUYECKasl LIETbY, PACIIOI0KEHHBIE BO B3PbIBOONIACHON 30HE, TOJKHBI cOOoTBeTCTBOBaThH ['OCT
22782.0-81 u TpeOGOBaHUSM HACTOSIIETO CTAHIAPTA.

(BBenen nonosiHuTeIbHO, U3M. Ne 2).

1.2. TpeboBaHUS K MNYTAM yTEUYKHU, ODIEKTPUYECKHUM 3a30paM U
PNEKTPUUYECKONW MPOUYHOCTHU U30NSILUUU

1.2.1. JInuHa myTH YTEYKH U DJIEKTPUYECKHUE 3a30pbl ONPEHEIAIOTCA COINIACHO HOPMATHBHO-
TEXHUYECKOHN TOKYMEHTALMU Ha U30JISIUIO B3PBIBO3AIIUIIEHHOTO 3JIEKTPOOOOPYI0BAHUS.

Taonumoa4d

IlyTH yTEUKH U 3IEKTPUUYECKUE 3a30Pbl Texuaudgeckue TpeOOBaHUS
1 Mexay ameMeHTaMu HCKPOOE30acHOH 1ermu He ycranaBnuBatorcs
2. Mexay MCKpOOe30IacHbIMHU IICTISIMH, TaTbBAHUYCCKH HE CBsi3aHHBIMHE [0 Ta0u1. 5
MEX Ty COO0M
3. Mexnay MCKpoOe30TacHO! IEeMbl0 U MCKPOOIMAacHOW JacThio 3ToH xe|Ilo Tadu. 5
1en# (10 HCKPO3AMIUTHBIX SJICMEHTOB)
4. Mexny WuCKpoOE30MacHONH MEeNbl0 W 3a3¢MICHHBIMH YacTSIMU
AJIEKTPOOOOPYIOBAHUS, €CIIH ITA IICTb HE 3a3EMIIACTCS
5. Mexny HCKpOONacHOM UeNblo, TajdbBaHWYecku pasnaenaeHHod ot|llo Taba. S
CHJIOBBIX BHCIIHHX IETCH, U MCKPOOE30MaCHOH IICMbI0, ralbBAHHUCCKU
HE CBSI3aHHOMU C Hel
6. Mexay ucKkpoOe30I1acHOM IeThbI0 U UCKPOOTIACHOW cHIoBOM BHemrHeH | [y anekTpoobopymoBanus rpynmsl I - mo
LENbI0 TabJI. 5, IS AIEKTPOOOOPYIOBAHUS TPYIIIHI
I - o HOPMAaTUBHO-TEXHUYECKON




JOKYMEHTAIlMH Ha H3O0JALHIO PYIHHYHOTO
ANIEKTPOOOOPYIOBAHUS

1.2.2. TlyTn yTe4YkH M SJEKTPUUYECKHUE 3a30pbl MEXKJY 3JIEMEHTAMHU BHYTPEHHETO MOHTAKa
JIOJIKHBI Y/I0BJIETBOPATH TpeOOBaHUAM TabJ. 4, a UX 3HAUEHUS JOJIKHBI ObITh HE MEHEE YKa3aHHBIX
B Ta0u. 5. [Ipu onpeneneHnu myTel yTEUKH U SJIEKTPUIECKHUX 3a30POB:

a) MEXJy UCKpOOE30MacHbIMU M MCKPOOIIACHBIMU LIETISIMH B Kau€CTBE MCXOJHOTO HAIPSKEHHS
JIOJDKHA TPUHAMATBCS CyMMa aMIUIMTYIHBIX 3HAYEHUW HANpsOKEHMH JSTUX nened. Eciom
HanpspKeHUe McKpoOe3onacHoU 1enu cocTaBiser meHee 20 % HampspKeHHs UCKPOOIIACHOM IenH,
TO B KaU€CTBE UCXOAHOI'0 MPUHUMAETCS HAIPSYKEHUE UCKPOOIIACHOM LIETIH;

0) MexIy HCKpoOe30macHBIMH IICTISIMU, TaJIbBAHWYECKH HE CBSI3aHHBIMH MEXIy coO0OH, B
Ka4eCTBE MCXOTHOTO JOJDKHO IPUHUMATHCS HaMOOJIbIlee HAMIPSDKEHUE OHOM U3 eTIeH.

(M3menenHas pegakuusi, U3m. Ne 1).

1.2.3. Ecnu myTh yTeuku MEHbIIIE, HO COCTABIIET He MeHee 1/3 3HaueHuil, yka3aHHBIX B Ta01. 4
U 5, IpU ONpeAesICHUH KOJUYEeCTBAa MOBPEXKIEHUU 1o 1. 1.1.2 3amblkaHuE MEXAY LEMsAMH IO
YMEHBIIEHHOMY IYTH YTE€YKH JOJDKHO CUMTAThCA KaK OJHO MOBpexaeHHe. Eciaum myTh yTedku
coctapmsieT 1/3 U MeHbIle YKa3aHHBIX 3HAYCHMI, LIEMH CUUTAIOTCS 3aMKHYTBIMU MEXAy co00il, u
3TO COEIUHEHHUE HE BXOJUT B YUET KOJUUECTB MMOBPEKICHHM.

Tabnumas
IlyTu yTeuku DJeKTpUUECKUe 3a30PhI Tornmuna cios
JIUIS 3aJIUTHIX
IS HE3AJIUTBIX JUIS 3aJIUTHIX IS HE3AJIUTHIX H30JISIIHOHHOT O
Hanpsxenue, B HM30IAIIHOHHBIM
KOMITayHJIOM KOMITAyHJIOM KOMIIAyHJIOM KOMIIayH/1a
KOMIIayHJIOM
MM
Jlo 30 1,5 1,0 1,5 1,0 1,0
Cs. 30 go 60 3,0 1,0 3,0 1,0 1,0
» 60 » 90 4,0 1,3 4,0 1,3 1,5
» 90 » 190 8,0 2,6 6,0 2,0 2,0
» 190 » 375 10,0 3,3 6,0 2,0 2,0
» 375 » 550 15,0 5,0 6,0 2,0 2,0
» 550 » 750 18,0 6,0 8,0 3,0 3,0
» 750 » 1000 25,0 8,3 10,0 5,0 5,0
» 1000 » 1300 36,0 12,0 14,0 5,0 5,0

[Mpumeganue. TommuHa cios KOMIAyHIa MOJDKHA OIPEAETATHCS HAJ BBICTYNAIOIIMMH TOKOBEIYIMMH
Y4acTsIMU 3JIEKTPOOOOPYTOBAHHS.

1.2.4. Bemmonnenue TpeOoBaHUI Tal1. 5 sBIsIeTCS HEOOS3aTeNbHBIM, €CIH HEU30JIMPOBAHHBIC
MOHTQ)XHbIE M KOHCTPYKTHBHBIC DJJIEMEHTBI HCKPOOE30MacCHBIX M MCKPOOIACHBIX, a TaKXKe
UCKpPOOE30MacHbBIX, HE CBA3AHHBIX MEXIy co00 Lemnel, pa3aeneHsl H30JIAIUOHHON eperopoIKoii,
BBICOTA KOTOPOW HaJa HamOosee BBICTYIMAIONMMU TOKOBEIYIUMHU YaCTSIMHU COCTABJISET HE MEHeEe
MTOJIOBUHBI 3HAYCHUS MYTH YTEUKH, YKA3aHHOTO B TabJ. 4 u Tadu. S. [leperopoaka momkHa MPOYHO
KPENUTHCSI K OCHOBHOM KOHCTPYKTUBHON YacTH U YJOBIIETBOPATH TPEOOBAHHUSM CTaHAAPTOB WIIH
TEXHUYECKUX YCIOBUW Ha KOHKPETHOE JJIEKTPOOOOpyAOBaHUE. IJIEKTPUYECKas MPOYHOCTH
U30JISIIIMY TIEPETOPOIKH JIOJDKHA YOBIETBOPSTH TpeOoBaHUsAM TalI. 6.

(M3menenHas pegakuus, U3m. Ne 1).

1.2.5. Tlytn yTeykH W DJIEKTPUUYECKHUE 3a30pbl Ui TOKOBEAYIIMX YacTEH, 3aKJIIOYEHHBIX B
TepPMETUYHYIO HEpa300opHYI0 000JI0UKY, YAOBIETBOPSIONIYIO YCIOBUSAM JKCIUTyaTaIllud, HACTOSIIIM
CTaHJapTOM HE PETJIaMEHTUPYIOTCSI.

1.2.6. M3onsammsi 37I€MEHTOB 3JIEKTPOOOOPYAOBAHUS JOJKHA BBIJICPKUBATH HCIBITATEIHHBIC
HaNpsDKEHUs, yKa3aHHbIE B Ta0I. 6.

Tabauma 6

HcnreitatensHoe Halpsi>KEHUE

M3omsiiust .
(meficTByIOIICE 3HAUCHNE), B

1. Mexnay uckpoOe30macHbBIMH IIeTsIMH, TajdbBAaHUYECKH HE CBS3aHHBIMHU
MEX Ty CO00M

2. Mexny  HUCKpOOE30IAaCHOW  IIETIBI0  3a3C¢MIICHHBIMH  YaCTSIMHU
ANIEKTPOOOOPYIOBAHUS, €CIIM 1Ielb [0 YCJIOBUSM pabOThl HE JOJDKHA




3a3eMJISITHCS

3. Mexny uHCKpoOe30macHOW WENbI0 W HMCKPOONACHOW, TalbBaHUYECKU
pa3leIeHHOM OT CHJIOBOM BHELIHEH LIeNH

4. Mexay WCKpoOe3omacHOM INenblo M MCKpoomnacHoi, ramseanmuecku|2 U, . HO He Menee 500
CBS3aHHOM C CHJIOBOW BHEIIHEH LENbl0 ¢ HampsbkeHueM 1o 60 B, mus
AIEKTPOOOOPYAOBaHUS TPYyHIbI |

5. Mexny uckpoOe30nacHOW W CHJIOBOM BHEUTHEH IEThI0 ¢ HOMHHAILHBIM
HanpspkenueM a0 280 B

6. MexkIy MCKPOONACHOH 1emblo, rambBanmuecku cssampoin  c|(2 U, +1000), Ho He Menee 1500
HUCKPOOE30NacHOW, W CHJIOBOM BHEIIHEH IIENI0 C HOMHHAIBHBIM
HanpsbkeHueM 1o 250 B

7. Mexny uckpoOe30nacHOW U CHUJIOBOM BHEUIHEH IEMbI0 ¢ HOMHHAIBHBIM QU +1000), 1o e menee 2000
HanpsbkeHueM cBeie 250 B HoM
8. Mexmy UCKpOOnacHOM, TaTbBaHUYECKH CBSA3aHHOM C MCKPOOE30IMacHOM, 1 QU
CIJIOBOY BHEITHEH IENbI0 ¢ HOMUHAIIBHBIM HaIlpsbKeHrneM cBbiie 250 B nom

+ 1000), HO HE MeHee 2000

Hpumeuanue. U, BbIOUPAETCSA B COOTBETCTBUM C yKa3aHUAMH 1. 1.2.2.

1.3.Tpeb6boBaHuUsd K MOHTAaXy M MPOBOJKE

1.3.1. CoenuHeHHs 3I€MEHTOB HCKPOOE30MacHOM LEeMu BHYTPH AJIEKTPOOOOPYIOBAHUS TOJIKHBI
BBIMOJHATBHCS  crloco0amMu, O00€CTIeUMBAIOLUIMMH  JIOJITOBEYHOCTh B YCIOBHUSX AKCIUTyaTallH,
Hanmpumep, Malkod Wik cBapkod. KpersieHwe >3IeMEHTOB MOKHO MCKII0YaTh BO3MOXKHOCTD
YMEHBIIEHUS AMEKTPUUECKUX 3a30POB WIIM 3aMbIKAHUS MEKy HUMHU.

1.3.2. Pe3p00BBIE COCTMHEHHUS DIIEMEHTOB AJIEKTPOOOOPYAOBAHUS JTOJDKHBI OBITh MPEI0OXPAaHEHBI
OT CAaMOOTBUHYHMBAHHUSI.

1.3.3. Mecra cBapkdu ¥ TalKd BHYTPHU DJIEKTPOOOOPYIOBAaHUS JIOJDKHBI IOKPBIBATHCS
U30JISILIUOHHBIM JTAKOM.

1.3.4. JIns HaBECHOTO MOHTa)ka BHYTPHU 3JIEKTPOOOOPYAOBAHHS C MCKPOOE30MACHBIMH LETSIMU
JIOJDKHBI TIPUMEHSITHCSI U30JIMPOBAHHBIC MEHBIE OJHOKUIIbHBIE TIPoBOja ceueHueMm He menee 0,03

MM, IIpyMeHEeHrEe MHOTOKUIBHBIX TPOBOJOB JOIYCTUMO, €CIIU CEYCHHUE U TOK, MPOTEKAIOLIUH 110
HUM, COOTBETCTBYeT Ta0s. 7. DTo TpeOOBaHHME HE PACHpPOCTPAHSETCS Ha MOHTaKHbIE MPOBOJIA
MCKPOOE30NacHbIX IEeTel, pacloI0KEHHBIX BHYTPH AJIEKTPOOOOPYI0BAHNS, CHA0KEHHOTO IPYTUMH
Bugamu B3pbiBozamuThl Mo ['OCT 12.2.020-76, unu 31eKTpooOOpyI0BaHMs, YCTAHOBIEHHOTO BHE
B3PBIBOONIACHOM 30HBI.

Taomnuna7
CeueHue MPoBOJIa, MM, He MeHee 0,03 0,09 0,19 0,28 0,44
MaxkcuMaabHBIA TOK, A 1,65 33 5 6,6 8,3
JuameTp, MM, HE MeHee 0,2 0,35 0,5 0,6 0,75

I1 puMcEcUdYaHHUCE. CeueHreM MHOTOXXUIBLHOTO MMPOBOAHUKA CUUTACTCA CyMMa CEUCHHH BCEX JKHII.

1.3.5. M3onsmus mpoBOJOB BHYTPSHHETO MOHTa)Xa HMCKPOOE30TACHBIX IICTICH JIOJDKHA OBITh
CHUHEr0 WM Tolxy0oro 1sera. B anmekTpoobopyaoBaHHUM, COAEpIKAIEM TOJIBKO HCKpOOE30IMacHbIe
[IeNH, OTJIUYUTENIbHBIA CHHUM 1BeT He obOs3areneH. V3omauus mpoBOIOB JODKHA YJOBIETBOPSTH
TpeboBaHUsIM Ta0JI. 6.

1.3.6. Paccrosinue Mexay M30JMPOBAHHBIMH MPOBOJAMH WM TPyNIaMHU MPOBOJOB (KTyTaMH)
UCKpOOEe30MacHbIX M UCKPOOIACHBIX IIETNIeH BHYTPH 3JIEKTPOOOOPYI0BaHMS JOIKHO YIOBIETBOPSTh
TpeboBaHusIM Tabu. 5 (rpada «IJEKTpUYECKHEe 3a30pbl»). Eciam w30mmpoBaHHBIE TPOBOJA
MCKPOOE30MacCHBIX MM MCKPOOMACHBIX IEMed MOMEIICHBI B 3a3eMJICHHBIM METAIUTMUECKUN dKpaH
WIA JIOTOJHUTENbHYI0 H30JSIUOHHYIO TpPYOKYy (4Ye€Xoi), BBLACPKHUBAIOUIYIO HCIBITATEIbHOE
HamnpspKEeHUE, JCHWCTBYIOLIee 3HAa4yeHHEe KOTOPOro JIOJDKHO OBITh  PaBHO  TPEXKPATHOMY
HauOoNbIlIEMy HANpsOKEHUIO B Lensix, Ho He meHee 1500 B, TtpebGoBanus Tabn. 5 moryt He
BBITMIOJHATHCS. B 0JIHOM XI'yTe MOTYT IPOKJIaAbIBaThCSl HCKPOOE30nacHbIe LEMH, TaJbBAHUUYECKH HE
CBSI3aHHBIE MEXKTYy COOOM.

(M3menenHas pegakuusi, U3m. Ne 1).

14. TpeboBaHHUS K MEYAaTHBIM MJIaTaM

1.4.1. Ilytu yTeuku, 2JIEKTPUYECKHE 3a30pbl U 3JIEKTPUUECKas MPOYHOCTh HM30JSALUU MEKIY
MEYaTHBIMK TPOBOJHMKAMHM M JJIEMEHTaMH JOJDKHBI yJIOBJIETBOPATH TpeboBaHusiM 1. 1.2



HACTOAIIETO CTAaHJAPTA.

1.4.2. (Uckarwouen, U3m. Ne 1).

1.4.3. TleyaTHble NPOBOJHUKHM HCKPOOE30MACHBIX W TalbBaHUYECKH CBSA3aHHBIX C HHUMU
UCKPOOIIACHBIX LIENeH TOJKHBI ObITh OTHENEHBl OT MEYaTHBIX HMPOBOJHUKOB CHUJIOBBIX BHEIIHUX
1ernel nevyaTHBIM 3KpaHOM IIMPHHOM He MeHee 1,5 MM. DKpaH JOJKEH COeAUHATHCS TU00 ¢ 00uIM
TPOBOJIOM DJIEKTPUYECKON CHCTEMBI, JIN0O 3a3EMIIATHCSI.

1.4.4. IlyTn yTeUYKH U 3JIEKTPUUECKUE 3a30pbl MEXKy UCKpPOOE30IacHbIMU, CBSI3aHHBIMU C HUMHU
UCKPOOIIaCHBIMHM IEMSIMU M 3KPAaHOM, JOJDKHBI YAOBJIETBOPATH TpeOOBaHUSAM Tala. 5, a MEXIy
9KPaHOM M CWJIOBBIMH BHEIIHUMHM LEMAMH - TpeOOBAHUSAM HOPMATUBHO-TEXHUYECKOM
JOKYMEHTAllUM Ha I€4YaTHbIE IUIAThl. DJEKTPUUECKas MPOYHOCTh H3OJBILMHU MEXAY JKPAaHOM M
CHJIOBOM LIETIBIO JOJKHA YIOBJICTBOPATH TPEOOBAHUSM IIIl. 5 1 7 TabII. 6.

1.4.5 IleyaTHas naTa nocie MOHTaXa 3JIEMEHTOB JOJDKHA MOKPBIBATHCS U30JALMOHHBIM JIAKOM,
€CJIM OHA HE 3aJIMBAETCS U30JALMOHHBIM KOMIIAYHIOM.

(M3menenHas pegakuus, M3m. Ne 1).

1.4.6. IInoTHOCTH TOKAa B IEYATHOM MEJHOM INPOBOAHMKE Ha IIaTax 3JIEKTPOOOOPYAOBaHMUS,
YCTaHABJIMBAaEMOI0 BO B3pBIBOONACHOM 30HE U HE CHAOXEHHOrOo JApPYTMMHU CpEICTBaAMH

B3pbiBo3amiutel o ['OCT 12.2.020-76, He pomkHa mnpeBbIaTh 15 A/MM? I 3aIHTHIX

KOMIIayHJIOM NPOBOJHUKOB 1 20 A/Mm? st MOKPBITHIX JIJAKOM IIPOBOJHUKOB.

1.5. TpeboBaHus K HCKPO3AMHUTHBIM »daeMeHTaM (ycTpolicTBaM) u
cpencTBaM

1.5.1. B xadyecTBe IIYHTOB K PEAKTUBHBIM 3JIEMEHTAM U OTPAaHUYHUTENEH TOKA WM HaMpsHKEHUS
JOJIKHBI IPUMEHSTHCS

PE3UCTOPHI TUHEWUHBIE U HEJTMHEHWHBIC,

KOHJCHCATOPHI JTIOOBIX TUIIOB, 32 UCKIIOYCHHEM AJIEKTPOIUTUYECKIX U HETePMETU3UPOBAHHBIX.
'epMeruzanuio Jomyckaercss OCYLIECTBIIATH 3aJIUBKOW KOHJEHCATOPOB 3aTBEPECBAIOLINMU
KOMIIayHJaMH;

MOJTYTIPOBOTHUKOBBIE PHOOPHI;

KOPOTKO3aMKHYTBIE OOMOTKH HJIM BUTKH - B KAUECTBE IITYHTOB;

JPOCCEIHN - B KAUECTBE OTPaHUUUTEINCH;

KOMOMHALIMM M3 YKa3aHHBIX 3JEMEHTOB, HallpUMep, OJIOKM 3aIlUThl Ha MOJYNPOBOJIHUKOBBIX
npudopax.

1.52. B KkadecTBe HCKPO3AILUTHBIX MOTIYT  MCHOJb30BaTbCS  JJEMEHTHI  CXEMBI
AJIEKTPOOOOPYI0BaHMS, YAOBIETBOPSAIOLINE TPEOOBAHNUAM HACTOSILErO CTaHAapTa.

1.5.3. Uckpo3anuTHbIE JIEMEHTHI BMECTE C 3aIUIIAEMbIM SJIIEMEHTOM U MPUCOCANHUTEILHBIMU
NpOBOJAMHM  JIOJDKHBI — MPEACTABIATH  HEPa300pHYI0  KOHCTPYKIHMIO, HAmpuUMeEp,  3aJIHTHI
3aTBEpACBAIOIIMM KOMIIAyHJIOM, IOMEIIEHbl B 3aBapEHHYIO, 3alasHHYI0 WM 3aKJIeNaHHYIo
000JI04KY, U BKJIFOUEHBI TAKIM 00Pa30M, YTOOBI OTKIIOYEHHE UCKPO3AIUTHBIX 3JIEMEHTOB BBI3BAJIO
OTKJIFOUEHHE 3aIIUIAEMBIX 3JIEMEHTOB UJIH LIETIEH.

1.5.4. B sanexTpoo0opyA0BaHNH, YCTAHABIMBAEMOM BHE B3PHIBOOMACHOM 30HBI UM CHA0XKEHHOM
apyrumu cpenctsaMu B3pbiBo3amuThl mo I'OCT 12.2.020-76, MCKpO3alUTHBIE AJIEMEHTHI MOTYT
YCTaHABIIMBATHCS OTAEIBHO OT 3alllUIIAEMOro 1eMeHTa Uil 1nenu. OHU TO0JKHBI YCTaHABIMBATHCS
TakKUM 00pa3oM, 4YTOOBI WX TMOBPEXKIEHHE, a TaKkKe BKIIOYCHHE 3alIMIAeMON ILeNu, MUHYS
MCKPO3aIlUTHBIE 3JIEMEHTBI, UCKII0Yanock. Kpome Toro, 10JKHBI ObITh IPUHATHI KOHCTPYKTUBHBIE
Mepbl, MPEAOTBPALIAIONINE BO3MOXKHOCTh TOBPEXKIECHUS COECTUHUTEIBHBIX TMPOBOJIOB MEXKIY
MCKPO3AIIUTHBIMH U 3alUIIIaeMbIMH dJIeMeHTaMHu (yCTPOMCTBAMHU) WIIU LETISIMU, HATIPUMED:

1. CoequHenue nuckpoOe30nacHoO! Lenu, B KOTOPYIO HE BKIIIOUEHBI HCKPO3AIIUTHBIE 3JIEMEHTHI, C
METAIIMYEeCKOH 000JI0UKON 3NeKTpoobopyaoBaHus. KOHCTpykuus MecTa COEAMHEHHUS IOJDKHA
BBIIEP)KMBATh MOIIHOCTh KOPOTKOTO 3aMbIKaHUSI B STOW LEMU U BO3MOJKHBIE MEXaHUYECKHE
Harpy3ku JIMOO BBITIONHATHCS TaKUM 0Opa3oM, YTOOBI MPHU OOPBIBE COCTUHUTEIHLHOTO MPOBOJIA
npepbIBaIach OCHOBHAS IIETIb TOKA.

2. CoenvHUTENbHbIE W30JIMPOBAaHHBIE IMPOBOJA MEXAY MCKPO3ALIUTHBIMU U 3aIlUIIAEMbIMU
3JIEeMEHTaMHU TIOMEUIAIOTCS B IOMOJHUTENbHYIO U30JIALUOHHYI0 TPYOKY, KOHIIBI KOTOPOH B MecTax
COCZIMHEHUS 3aJIUTHI KJI€eM WM U30JSIMOHHBIM KOMIIAyHIIOM.

(M3menenHast penakuusi, U3m. Ne 1).




1.5.5. Ecnu nenb Mexay MCKPO3aIIUTHBIM U 3alIUIIAEMbIM 3JIEMEHTOM SIBJISIETCSI HCKPOOITACHOM
U HaxOJUTCS B DJIEKTPOOOOPYIOBAaHHH, YCTAaHABIMBAEMOM BO B3PBIBOOMACHON 30HE, OHA JOJKHA
UMETh Jipyrue Buabl B3pbeiBo3amuTsl o ['OCT 12.2.020-76.

1.5.6. llenp mo m. 1.5.5 B »3aekTpoobopyaoBaHuU | Tpynmel J0JDKHA TOMENIATHCS B
JIOTIOJTHUTEBHYIO 000JI0UKY, BBIZCPKUBAIONTYI0 H30bITouHOE naBienue 0,05 Mlla u 3anoiaHeHHy0
BELIECTBOM (3aIOJIHUTENEM ), UCKIIFOYAIOLIUM BO3MOKHOCTh IPOHUKHOBEHUS B3PbIBOOIIACHOTO Ta3a
K 3TOH 1enu Win 00eCrevrBArONIeT0 B3PHIBOHETIPOHUIIAEMOCTh. 3alOIHUTENh HE JOJKEH UMETh
TPEILLUH, My3bIPbKOB, OTCIAUBATHCS, BBICHINATHCS, PACTPECKUBATHCS C TEUEHUEM BPEMEHU U HE
TEPATh CBOMX CBOMCTB BO BPEMS IKCILITyaTaLNH.

B kauecTBe 3amOJHUTENS MOJKHBI NPUMEHATHCS SMOKCHIHBIE KOMIIAyH/bl, T€PMETUKH Ha
OCHOBE Kay4yKOB, TOJIIMHA 3QJIMBKH KOTOPBIX JOJDKHA OBITH HE MEHEE 5 MM, KBapIIEBbIHA IMECOK MO
I'OCT 22782.2-77. KoHCcTpyKIHMs y3/1a J0JKHA ObITh HEPa300pHO.

1.5.7. Vckpo3aluTHBIE 3JIEMEHTBI, a TAKXKE DJIEMEHTBI, KOTOPbIE MCIIOIb3YIOTCS B KauecTBE
MCKPO3AIlUTHBIX, JOJKHBI ObITh Harpy>kKeHbl He Oosiee ueM Ha 2/3 JAOMYCTUMBIX 3HAYEHWH TOKa,
HanpsDKEHUST WM MOIIHOCTH B HOPMAJdbHOM  HJIM  aBapUHHBIX  peXHMaxXx  padOTHI
AJIEKTPOOOOPYIOBaHUS Ul YCIOBHM 3KCIUTyaTallMM 3JIEMEHTOB, YKa3blBa€MbIX B CTaHIapTax WU
TEXHUYECKUX YCIOBUAX Ha 3JIEKTPO0OOpyAOBaHUE.

1.5.8. llyHTupytomume >IeMeHTHl JOJKHBI ObITh AyOnupoBaHbl. MIcKpoOe30macHOCTh LENu He
JIOJDKHA HapylaThCsl NPHU OTKIFOYEHHM OJHOTO W3 IIYHTHUPYIOUIMX 3Je€MEHTOB. JlomyckaeTcs He
IyOIMpoBaTh, €CIIM IIYHTUPYIOMIUN 3JIEMEHT MOJKII0YeH TaKUM 00pa3oM, 4To Mpu oOpbIBe 1000
U3 €ro Lemned, KpoMe HENpOBOJIOYHBIX COECJUHHUTENIbHBIX BBIBOJOB CaMOr0 IIyHTa, MPOUCXOIUT
OTKJIFOYEHUE HIYHTUPYEMOT0 3JIEMEHTA, KaK 3TO IMOKA3aHOo Ha uepT. | u 2.

1.5.9. Tnoxs! (ynpasisieMble U HeynpaBisieMble) CTaOMINTPOHBI JOJDKHBI HArpy>KaThCsl HEe Ooee
yeM Ha 2/3 WX HOMHHAJIBHOTO pabouyero TOKa, a IUOJbI, KpOME TOro, - Ha 2/3 00paTHOTrO
HanpspkeHus. Jlonmyckaercsl MmociaefoBaTelIbHOE BKJIIOYEHHE JBYX AMOJOB, IPU 3TOM NaJCHUE
HaNpsHKEHUS. Ha KaXJIOM M3 HUX HE JOJDKHO MpPEBBILATh 2/3 o0paTHOro pabodero HampspKeHHs.
Juonpl BBIIPSIMUTENBHOTO YCTPOWCTBA, HCIIOJIB3YEMbIE B KAadeCTBE HCKPO3ALIUTHBIX, JIOJKHBI
pacCUMTHIBaTbCSI Ha TOK KOPOTKOTO 3aMbIKaHMs Ha BBIXOAHBIX 3aKUMax BBIIPSIMUTEIBHOIO
YCTPOICTBA.

Jlnop1, BKIIIOUEHHBIE IO MOCTOBOM CXeMe, CIIeyeT CUMTATh AyOIUPOBAHHBIM IIIYHTOM.

1.5.10. TpaH3ucTOpBl JOJKHBI HarpykaTbcs He Oojee 4yeM Ha 2/3 mpenenbHO JOMYCTHMBIX
9KCIUTYyaTAallMOHHBIX JIAaHHBIX: KOJUIEKTOPHOTO U 0a30BOro0 TOKOB, pPacCEeMBAEMOIl MOUIHOCTH,
HANPSDKEHUST MEXKAY KOJUIEKTOPOM M OMHUTTEPOM M OOPATHOTO HAMPSDKEHUS MEXIY SMHUTTEPOM H
0a3oii.

1.5.11. OpHomepexoaHble TPaH3UCTOPHI AODKHBI HArpyxarbcsi He Ooyiee vem Ha 2/3
HanpsHKeHUs: MeXay 0a3aMu U Ha 2/3 SMUTTEPHOTO TOKA.

1.5.12. B Tpan3ucTopax, mpuMEHsIEMbIX B KQ4€CTBE OTPAaHUYUTEIIBHBIX, IMUTTED U 0a3a JOJKHBI
OBITh COENMHEHBI 4Yepe3 WIyHTHpyromuid pesuctop. LlyHTupyrommii pesuctop AOMKEH ObITH
nyonupoaH. Jlomyckaercs He AyOiIMpOBaTh, €CIU PE3UCTOP BBIMOJIHEH MO TpeOoBaHusAM 1. 1.5.8.
BenuunHa conmpoTHBIEHUS WIYHTHPYIOIIETO PE3UCTOpa BBIOMpPAETCS IO TEIUIOBOMY TOKY MpH
OTKJIFOUEHHOU 0a3e TpaH3UCTOpA.

1.5.13. TpaH3ucTopbl, IPUMEHSIEMbIE B KAUECTBE LIYHTUPYIOLIUX, JOJKHBI OBITH TyOJIUpPOBAHBI.
JlomyckaeTcst He IyOIupOBaTh, €CIM SMUTTEPHAs, KOJUIEKTOpHAs U 0a30Basl I[EMH BBIOJIHEHBI 110 II.

1.5.14. OrpaHWuYUTENBHBIA PE3UCTOP JOJDKEH BBIOMPATHCS C MPEAeiabHBIM  pabouuM
HanpsHKEHUEM, B TOJTOPa pa3a MPEBBILAIONIMM HalpshKeHHE B HauOojiee ONMacHOM aBapUHHOM
pexuMe.

1.5.15. B gpoccensix, MpUMEHSIEMbIX B KayeCTBE OTPAaHUYMUTEIbHBIX, HAMOTKA MOJIKHa OBITH
PAIOBOM, BUTOK K BUTKY, C U30JIMPOBAHHBIMH MPOKIAIKAMHA MEXAY CIOSIMHU.

1.5.16. MexnyBUTKOBass H30JSALHUS OOMOTOYHOTO TPOBOJA JOKHA OBITh paccudTaHa Ha
HaIpsOKEHUE, PaBHOE YTPOEHHOMY IMAJICHUIO HANpsDKEHHsT Ha JIpoccesie B HOPMAJIbHOM U
ABAPUIHOM PEKHUMAX.

1.5.17. B KOHCTPYKIIMH OTPaHUYUTEIIBHOTO MPOBOJIOYHOTO PE3UCTOPA M IPOCCEIIS TOJKHBI OBITH
OPUHATHL MEPHl IPOTHB pa3MaThIBAaHUS U 3aKOPAYMBAHUS BUTKOB, HallpUMep, NPOMHUTKAa 0OMOTOK




U30JIALIUOHHBIM JIAKOM.

1.5.18. KopoTko3zaMKHyTasi 0OMOTKa JOJDKHA BBIMOJIHATHCA JIMOO B BHJE OCCIIOBHON TpyOKH,
00 B BUJIE HEU3OJUPOBAHHONH OOMOTKHM, 3aMKHYTOH CBAapKOH WM APYTUMH pPaBHOLICHHBIMHU
Croco0amH.

1.5.19. Hckpo3aluTHBIE 3JEMEHTHl MOTYT OBITb OOBEIUHEHbI B yCTpoWcTBa (OJIOKH)
IPEJICTaBISIIOIINE 3aKOHYEHHYI0 KOHCTPYKIIHIO.

[TpuMepoM Takoro peuieHus: ABJSAIOTCS OJOKM MCKPO3AIIUTHBIE Ha CTAaOMIMTPOHAX, CXEMbI U
pacder K KOTOPbIM NPUBEEH B IPUIOKEHUN | ¥ IPUIIOKEHUH 5.

1.5.20. KpenieHue HCKPO3aUIUTHBIX 3JIEMEHTOB K TEIJIOOTBOASAIIUM paguaTopam IOJAKHO
yIOBJIETBOPATH TpeOoBaHusM 1. 1.5.3.

(M3menenHas pegakuusi, U3m. Ne 1).

1.5.21. Jng 3amyrThl UCKPO3AIIUTHBIX 3JIEMEHTOB OT MEPErpy30K JOJKHBI HCIOJIb30BaThCA
IPEIOXPAHUTENN M INPEAOXPAHUTENbHBIE YCTPOWCTBA, KOTOPBIE IOJDKHBI BBINOIHSATHCS TaKUM
oOpazoM, dYTOOBI TIPH OKCIUTyaTalldd ¥ XPAaHCHUH DJIEKTPOOOOPYIOBaHUS HMCKIIOUYAIACh
BO3MOXHOCTb UX 3aKOpauMBaHMsI, HAIIpUMEp BBIMIOJHEHBI ¢ yueToM TpeboBanuii . 1.5.3, 1.5.4.

1.5.22. [lpenoxpaHuTenu U MPeAOXpaHUTEIbHBIC YCTPOUCTBA HE SIBISIOTCS HCKPO3AIIUTHBIMU
JIEMEHTaMHU.

1.5.23. BpeMs-TOKOBbIE XapaKTEPUCTUKU MPEAOXPAHUTENEH U MPEJOXPAHUTENBHBIX YCTPOUCTB
JOJDKHBl  OBITh  TaKMMH, 4YTOOBI TapaHTUPOBAJIOCh, YTO paccenBaeMas MOIIHOCTb Ha
UCKpPO3AIIUTHBIX 3JIEMEHTAaX B YCTAHOBMBIIEMCS M IEpPEXOJHOM peXHMMax He MpeBblmaeT 2/3
NPEIIUCaHHBIX 3HAYEHUH MpU TEeMIEepaType OKpY’Karolledl cpelbl B HOPMAJIbHOM U aBAPUHHOM
peXnMax 3EKTPooOOPYyIOBAHUS.

1.6. TpeGoBaHUSA K pa3AeiIHUTEIbHBIM dJIEMEHTAM

1.6.1. B xadecTBe pa3fenuTENbHBIX JJIEMEHTOB, 00ECIEUNBAIONINX TAIbBAHUYECKYIO Pa3BA3KY
MEXY HMCKpOOE30MacHbIMH U HCKPOOMACHBIMU LIEMSMH, Pa3HbIMU TIPYyNIaMU HCKPOOE30IMacHbBIX
Hernen, a TakkKe MEXAYy MCKPOONACHBIMU TajlbBAHHMUYECKH CBS3aHHBIMU C HCKPOOE30MACHBIMH, H
CHJIOBBIMH 3JIEKTPUUECKUMHU LIETSAMH, JOJKHBI TPUMEHSATHCS

pelie ¥ 3JIEKTPOMarHUTHBIE KOHTAKTOPBI;

paszenuTenbHbIe TPaHC(HOPMATOPHI;

AJIEKTPOONITPOHHBIE M AHAJIOTUYHBIE UM YCTPOWCTBA, KOHCTPYKIMSA KOTOPBIX YJIOBJIETBOPSET
TpeOOBaHUSAM HACTOSAIIETO CTaHIAPTA.

1.6.2. TpeGoBaHUST K pa3aeIUTECIbHBIM pEIie

1.6.2.1. IlyTu yTe€UKHM U D3JIEKTPUUECKUE 3a30pbl MEXJIY KOHTAKTaMH, KOMMYTHUPYIOLUIMMHU
UCKpoOe30nacHble U UCKPOOTIaCHbIE 1IENH, UCKPOOE30IacHbIe 1IENH, HE CBS3aHHbIE MEXy CO00M, a
TaKXKe MEXJIy KOHTAKTaMU M BbIBOJAMHM OOMOTKHM, MOAKIIOUEHHBIMHM K Pa3HbIM LIEMSAM, JTOJKHBI
yIIOBJIETBOPATH TpeOoBaHUsAM 1. 1.2. DT0 TpeOOBaHME MOXKET HE BBINOJIHATHCS, €CIU BBIBOJBI
0OMOTOK M KOHTaKTOB peJie pPa3feieHbl H3O0JAIUOHHON TIEPErOpPOJKON, YyIOBIETBOPSIONIEH
TpeboBanusM 1. 1.2.4.

1.6.2.2. Ecnu BbIBOJBI OOMOTOK M KOHTAKTOB PEJI€ 3aJIUThl M30JILMOHHBIM 3aTBEP/EBAIOINM
KOMITayH/IOM MJIM 3alUILEHbl U30JIAUOHHBIMU TPyOKaMu, OJETBIMU Ha KJIE0, KaK 3TO MTOKa3aHO Ha
4yepT. 3, MyTH YTEYKH M DIEKTPUUYECKHE 3a30pbl MEKIY BBIBOJAAMU JOJDKHBI YJIOBJIETBOPSTH
TpeboBaHUAM Ta01. 4 1 Ta0I. 5 (Tpada « /st 3aIUTHIX N30JIAIIMOHHBIM KOMIIAYHIOM) ).

1.6.2.3. TpeboBaHusi K NyTAM YTEUKH M DIEKTPUYECKMM 3a30paM BHYTPH O0OO0JIOUKU
TEpPMETU3UPOBAHHBIX PEJIE HE PEIVIAMEHTUPYIOTCS.

(M3menennas penaxkuus, U3m. Ne 2).

1.6.2.4. Vcnionb30BaHNE KOHTAKTOB OJJHOM M TOM k€ KOHTAKTHOM IPyIIIBI HAa IEPEKIIOUYEHUE IS
KOMMYTAIlMd MCKPOOE30MacHbIX W MCKPOOIACHBIX LEMNeH, a TakKe HE CBSI3aHHBIX MEXIY CO00i
UCKpOOE30IacHbIX Lenei, JOMycKaeTcss TOJAbKO B TOM Cllydyae, €ClIM KOHCTPYKIMS KOHTaKTOB W
(MIM) KOHTAKTHOW TPYTIITBI UCKITIOYAET BOZMOKHOCTh OJJHOBPEMEHHOTO 3aMbIKaHHUS TPEX KOHTAKTOB
Y BBITIOJIHEHBI TpeOoBanus mm. 1.6.2.2, 1.6.2.3.

1.6.2.5. Toku U HampspKEHUs,, KOMMYTHPYEMble KOHTaKTaMU pelieé B MCKPOOIACHBIX LEMAX, He
JOJDKHBI IpeBbIIath SA u 250 B, HO ux npousBeaeHne He T0JDKHO npesbimats 100 B-A.

KOHTaKTbI ¥ KOHTAKTHBIE I'PYMIIBEI pelie, BKIIOUEHHBIE B AJIEKTPUUECKUE 1IENTN MOLIHOCTBIO OoJiee
100 B-A, mopKHBI OBITH OTACJIEHBI APYT OT Jpyra 3a3eMJICHHON METaUIMYeCKOW MeperopoaKoi




(3KpaHOM).

1.7. TpeboBaHu4 K PTEKTPOONTPOHHBIM pazIleauTeNbHBIM
yCcTpoUWCTBaM

1.7.1. IlyTn yTedKkH, SJIEKTPUUYECKHUE 3a30pbl, IEKTPUUYECKAass MPOYHOCTh H3OJALUU MEKIY
HCKPOOE30NacHBIMU U HCKPOOIIACHBIMH IETISIMU OTITPOHA JIOJDKHBI YIOBJICTBOPSITH TPEOOBAHUSM II.
1.2.

1.7.2. TpeOoBaHusi K TMyTSIM YTEYKH U OIEKTPUYECKHUM 3a30paM BHYTPU ONTPOHA HE
MPEIBABISIOTCS, €CITU ONTPOH UMEET HEPa30OPHYIO0 FePMETUIHYI0 KOHCTPYKIIHIO.

1.8. TpeboBaHus k TpaHchopmMaTopaM, NUTAKIUM HCKpoOe30mMacHBIE
nemnu

1.8.1. CereBast (mepBuuHasi) oOMOTKa TpaHcopMaropa AOHKHA, KaK MpaBUIIO, CHAOXKAThCA
TOKOBOM 3aIlIUTON, HAIIPUMED, MJIABKUMU MPEIOXPaHUTEIIMHU.

B cucremax ayeKTpoCHAOKEHHSI C 3a3€MJICHHOM HEHTpaiablo TOKOBAas 3alluTa JOJDKHA
YCTaHABIWBATHCS B KKIIBIN MPOBOJ ceTeBOM 0OMOTKH. B crucreMax ¢ M30JMpOBaAaHHOW HEUTPaTbIO
MPEeIOXPaHUTENN JOJHKHBI YCTaHABIMBAThCA B Tpex(aszHbIX TpaHchopMaTopax - B 1Be (asbl, B
onHo(da3HbIX TpaHchopmaTopax - B OfHy (a3y.

Jns noctrxkeHus: TpedyeMoil pa3pbIBHONH MOIIHOCTH JOIMYCKAETCsl BKJIIOYATh MOCJIEI0BATEIBHO
nBa U 0oJiee MpeIOXpaHUTETIS.

(M3menenHas pegakuus, M3m. Ne 1).

1.8.2. Pa3pbiBHAs MOIIHOCTH MPEAOXPAHUTENS WM TOKOBOHM 3alllUTHI, YCTAHOBIECHHBIX BHYTPU
AJIEKTPOOOOPYIOBAaHUS WM B  paclpelesuTeIbHOM YCTPOICTBE, OT KOTOPOTO IUTAaETCs
TpaHcopmaTtop, AOHKHA COOTBETCTBOBATH MOIIHOCTH KOPOTKOTO 3aMbIKaHHs Ha BXOIHBIX
3akuMax Tpanchopmaropa. HoMrHaIBHBINA TOK 3alIUTHI HE JOKEH MPEBBIIIATh HOMUHATBHBINA TOK
MIEPBUYHON OOMOTKH Harpy>KeHHOTO TpaHchopMaTopa 0ojiee 4eM B TPH pasa.

(M3menenHas pexakuusi, U3m. Ne 1).

1.8.3. TpancdopmaTop, KpomMe OOMOTOK, MHUTAIOIUX HCKPOOE30MacHble M TalbBAHHMUYECKU
CBSA3aHHBIE C HHUMHU II€MH, MOXET COJep>KaTh OOMOTKH, MUTAIOLIME MCKPOOIACHbIE LEMHU, HE
CBSI3aHHBIE C HCKPOOE30MaCHBIMH.

1.8.4. Konctpykmus TpaHcdopMaTopa JOJDKHA OBITh Takod, dYTOOBI OOMOTKA, MHUTAFOIIAS
UCKpOOEe30macHble M TallbBAHUYECKU CBS3aHHBIE C HUMH HCKPOOMACHBIE IEMH, ObLIa HaJEKHO
W30JIMPOBAHA OT OCTAIBHBIX 0OMOTOK.

1.8.5. Tpancdopmaropsl MOKHBI OBITh CTOWKMMH WM YCIOBHO CTOMKHMHU TIPU KOPOTKOM
3aMbIKaHUW BTOPUYHONU OOMOTKH U MO CIIOCO0Y PaCIONOkKEeHHsI 0OMOTOK MOTYT pa3JeNnsThcs Ha JBa
THUTIA.

1.8.5.1. KoHcTpyKkius mepBoro Tumna

OO6MoTKa, yka3zaHHad B 1. 1.8.4, HAMOTaHHAas Ha OTJEFHON KaTYIIKE, PacIroiaraercs:

a) Ha OJTHOM CTEPIKHE C OCTAIbHBIMA OOMOTKaMU;

0) Ha OTAENTLHOM CTEP)KHE CEPIICUHHKA.

1.8.5.2. KoHCTpyKIUsi BTOPOTO THIIA.

OO6mMoTKa, ykazanHas B 1. 1.8.4, pacronaraercs Ha OJHOM KaTyIIKe C OCTaJbHBIMU OOMOTKaMH,
P OTOM:

a) OO ykazaHHas OOMOTKa JIOJKHA OBITh OT/ENCHA OT OCTAIBHBIX OOMOTOK 3a3eMJICHHBIM
JKpaHOM;

0) 1100 0OMOTKH TpaHc(hOpMaATOpa TOJKHBI UMETh YCHIICHHYIO M30JISILIUIO, YA0BIECTBOPSIOUIYIO
YCJIOBUSIM UCIIBITAHUM 1O MYHKTY 2.6.2.

(M3menenHas pegakuus, U3m. Ne 1).

1.8.6. DkpaH J1OMKEH HW3rOTAaBIMBATBCA M3 MENHOM (PoNbru WM NPOBOJOYHOM OOMOTKHU
(HaMOTKa BHTOK K BHUTKY) MO IIUPUHE PABHBIM WM OONbIIE IIUPUHBI BTOPUYHOW OOMOTKH. B
Ka4yeCcTBE dKpaHa JOIMyCKAETCs MCIOIh30BaTh 3a3eMJICHHYI0 OOMOTKY JJIsi TUTAHUS MCKPOOIIACHOM
LEen, TajJbBaHUUYECKH HE CBS3aHHYI0 C HCKpOOE30MacHOW Ienblo, KOHCTPYKIHUS KOTOPOM
COOTBETCTBYET TpeOOBaHUSAM HACTOALIETro pasnena. Harpyska oOMOTKH HE JOJKHA COAEPXKATh
JPYTHX UCTOYHUKOB ITUTAHUS.

Tonmuua Qonbru wiaM nuamMeTp MpoBOJa B 3aBUCHUMOCTH OT HOMMHAJIBHOTO TOKa TOKOBOM
3amuThl (IPEIOXPAHUTENS) B CETEBOI OOMOTKE TOJIKHBI BEIOUpATHCS 10 TabI. 8.



(M3menennas penaxkuus, U3m. Ne 2).

1.8.7. nameTp mpoBoAa, KOTOPBIM 3KpaH MOAKIIOYACTCS K 3a3€MIISIOLIEMY 3aKUMY, IOJKEH
OBITH HE MEHBIIIE COOTBETCTBYIOIIETO JUAMETPa, YKa3aHHOTO B Ta0JI. 8.

1.8.8. [lomyckaeMble TPEBBINICHUS TEMIIEPATypbl OOMOTOK CTOHWKOTO M YCJIOBHO CTOHKOTO
TpaHcGopMaTOpPOB MPH KOPOTKOM 3aMBIKAHHH BTOPHYHOW OOMOTKH (OOMOTOK), KaK 3TO YKa3aHO B
1. 2.6, Ui NPUHATOrO Kjlacca HarpeBOCTOMKOCTH M3OJISILIMU J0JKHBI COOTBETCTBOBATh YKa3aHHBIM
B Tab1. 9.

1.8.9. BoiBonbI (BHEWIHSS YacTh) MCKPOOE30MACHBIX M MCKPOOMACHBIX OOMOTOK KOHCTPYKIIMU
BTOpPOTO TUMa mo 1. 1.8.5.2 MOJDKHBI pacrosiaraTbCs Ha MPOTUBOIOJIOXKHBIX CTOPOHAX Kapkaca
KaTyIIKd. BeIBOBI (325KUMBI) TOJIKHBI OBITH YeTKO 0003HAYECHBI.

(M3menenHas pegakuusi, U3m. Ne 1).

TaOoauma 8§
HomuHanbeHbIM TOK Ipenoxpanutens, A, He 6omee 0,1 0,5 1,0 2,0 3,0 5,0
Tommmaa Gosbru, MM, He MEHEE 0,05 0,05 0,075 0,15 0,25 0,3
JuameTp npoBoaa, MM, HE MEHEE 0,2 0,45 0,63 0,9 1,2 1,4
Tabnuma 9
Knacc narpeBoctoiikoctu mo 'OCT 8865-70 JlomycTiumoe cpeniHee MpeBbhIIeHIe TeMreparypsl, ssC
v 90
A 110*
E 135%*
B 145
F 170
H 200

* 60 °C B ciyuyac HCIOJIb30BaHMS AalCTHIIICIUIFOIIO3HBIX IUICHOK M MAacC JIMThs IOJ JABJICHHEM Ha OCHOBE
NoIHOJe(PUHOB (TEPMOPEAKTHBHBIE).

** 100 °C st IUIGHOK M3 TpHALETaTa M TPHAIETOOyTHpaTa.

[Ipumeganmue. [IpeBrenne TeMrepaTypsl OTHOCHTCS K 3(PQPEKTHBHON TeMIepaType OKPYXKAromero BO3ayxa
40 °C mo I'OCT 15543-70, TOCT 15543.1-89.

1.8.10. O6MOTKH TpaHCHOPMATOPOB HE3ABUCHUMO OT KOHCTPYKTHMBHOI'O HCIOJHEHUS IOJKHBI
IPONUTHIBATHCS U30JSIIMOHHBIM JJAKOM HJIM KOMIIAyHIOM.

1.8.11. IlyTn yTe€UKM M SJIEKTPUYECKHE 3a30pPbl MEKIY 3aKUMaMH JOJDKHBI YIOBIECTBOPATH
yKazaHusiM 1. 1.2. JIng yMeHbIIEHHS PacCTOSIHUHA YTEUKH 3aKUMbl MOTYT OBITH pa3zieeHbl
M30JISILIMOHHON MEPErOpoIKON, yIOBIETBOPstONIeH TpeOoBaHusaM 1. 1.2.4.

1.8.12. M3onsuusa Mexay oOMOTKaMu TpaHc(opMaTopa JODKHA BBIIEPKHUBATH MCIIBITATEIbHBIE
HaNPsDKEHUS IPOMBILUIEHHON YacTOThI, yKa3aHHble B Ta0u. 10.

Tao6numa 10

HcnpiTatenbHOE HANIPSIKCHUE,
JIeHicTByIOIIEE 3HaueHune, B

M3onsus

1. Mexny cereBoii M BTOPUYHBIMH OOMOTKAMH JUIL MHUTAHUA|4 17 wo me menee 2500

HCKpOOE30IacHBIX U CBA3aHHBIX C HUMH HCKPOOMACHBIX IIETICH Hoaw
2. Mexay BTODHYHBIMEH  OOMOTKAMH I MCKPOOE30IACHBIX
ralbBaHHYECKH HE CBA3AHHBIX MEXKIY cOOOI eneit 20U, Ho He Meree 1000

3. Mexay BceMu 0OMOTKaMH, CEpACYHUKOM M DKPaHOM

4. Mexay BTOpUYHOW OOMOTKOW [Isl MHUTaHUS TOJIBKO HCKPOOMACHBIX
1emnei ¥ 06MOTKO# [ MUTaHUsS HUCKPOOGE30MacHbIX U cBA3aHHbIX ¢ Humu|2 U, . HO He MeHee 1500

nenen

5. Mexny cereBOil W BTOPHYHOM OOMOTKOM Juis muTaHus ToibKo|[lo HOpMaM mist 31eKTpooOOpyIOBaHHUS
HCKPOOTIACHBIX Lienen o01ero Ha3HaYCHUS

IIpumeuvanue. U

nom HOMHWHAJIBHOC HAIIPAKCHUC 0OMOTKH ¢ HauOOJILIINM HalpsHHKCHUEM.

1.8.13. Tok xojoctoro TpaHchopMmaropa, peXHM KOMMYTAI[MH CETEBOW OOMOTKH KOTOPOTO
ompeeNsieT UCKPOOE30MaCHOCTh AIEKTPUIECKOH 1eMH, HE IOJDKEH MpeBbimaTh 0osee yem Ha 30 %
TOK XOJOCTOTO XOJa TpaHcopmaropa, MPOMICIIIEIO KOHTPOJBHBIC UCTBITAHUS  Ha



HUCKPOOE30TaCHOCTbD.

1.8.14. B paboumnx ueprekax Ha TpaHCc(HOpPMATOp AOKHBI yKa3bIBaThCS MaKCHUMaJbHBIA TOK
XOJIOCTOTO X0Ja TpaHchopMmaropa, MaTepuall M THII CEpACYHHKA, OOMOTOYHBIC TaHHBIE (YUCIIO
BUTKOB, JHMaMETp IpOBOJA, HaIpsDKEHHE, COMpPOTUBIIEHHE), HOMEpa OOMOTOK M HX BBIBOJOB.
[lepeuncnennble JaHHBIE 1ENECO00Pa3HO, €CIH MO3BOJISAI0 rabapUThl, TOMEIIATh B BHUJIE TaOINUKH
Ha TpaHcdopMaTope.

1.8.15. TpancdhopmaTop momxkeH ObITh MAPKUPOBAH KIEHMOM OpraHa TEXHHYECKOTO0 KOHTPOIIS
3aBOJIa-U3rOTOBUTES, IPOBOAMBILIETO UCTIBITAHUS.

1.9. TpeboBaHus K pa3AenuTEAbHBIM TpaHcpopmaTopam u
TpanchopmaTopam npeoOpa3oBaTenci

1.9.1. KoncTpykmus TpaHCHOPMATOPOB JIOJDKHA YIOBIETBOPATH TpeOoBaHwWsM 1. 1.8
YYUTHIBaTh OCOOEHHOCTH UX PAOOTHI.

1.9.2. U3onsauus Mexay MEepBHYHOW M BTOPUYHBIMH OOMOTKaMHU TpaHC(HOPMATOPOB JOIDKHA
BbIIEP)KUBATh HCHbITATENIbHOE HANpPSKEHUE, PaBHOE TPEXKPATHOMY HOMHMHAIBLHOMY HaIPsHKEHUIO
0OMOTKHM C HauOOJNBIINM HampsbkeHueM, Ho He MeHee 1500 B, ecniu oHM MOAKITIOUEHBI K OOMOTKE
apyroro TpaHc(opmaTopa, YAOBIECTBOPSAIOMIETO TpeOoBaHWSIM 1. 1.8, WIM K aBTOHOMHOMY
HCTOYHUKY IMOCTOSIHHOTO TOKA.

JlomyckaeTcsi  MCHBITATENIbHOE  HANPSIKEHUE, PpPAaBHOE  TPEXKPaTHOMY  HOMUHAJIbHOMY
HaIpsHKEHUI0 OOMOTKH ¢ HauOONbIIMM HampsbkeHueMm, Ho He meHee 500 B, ecnu Tpanchopmatop
paszenser ABE HCKPOOE30MAaCHBIX LEMU WM HCKPOOE30MaCHYIO IeNb OT HCKPOOMACHOW YacTh
JPYTOi UCKPOOE30TIaCHO! TICTIH.

(M3menenHas pegakuus, M3m. Ne 1).

1.9.3. PaznenutensHble TpaHC(HOPMATOPHI, MOJKIIOYEHHBIE K BHEITHEW CHIIOBOM LIETH, JOJKHBI
YUUTHIBaTh BO3MOXHOCTh IONAJaHUsl HA HUX MAaKCHUMaJbHOTO HAIpsDKEHUS NMUTAHUS, HalpUMeEp,
CETEeBOTO HAIPSKECHUS.

1.10. TpeGoBaHUSA K XUMHUYECKHM HCTOYHUKAM TOKa

1.10.1. XuMu4eckre UCTOYHUKH TOKA, B JAJbHEHUIIIEM UCTOYHUKH TOKA, TOJLKHBI YIOBJIETBOPSTH
tpeboBanusm 'OCT 12.2.007.12-88 u ycTaHaBIUBATHCS B OTAEIHHONW 00OJIOYKE WM B OTACIEHOM
oTceke oOmeil 0007104k 3IeKTpoodopyaoBaHus. Pa3mepsl 0005104KM  (OTCEKA) JIOJKHBI
COOTBETCTBOBATh pa3MepaM MCTOYHHKA TOKA.

1.10.2. OGomouka (OTCEK) MCTOYHHKA TOKA JIOJDKHA 3aKPBIBATHCS C MOMOIIBIO0 CIIECHUATHHOTO
MHCTpYMEHTa WU IUIoMOupoBaThes. O000uyKa, cCHaOKEHHAs CPeICTBaMU B3PHIBO3AIIMTHI WM
yCTaHaBIIMBaeMasi BHYTPU B3PBIBO3AMIMIIEHHOTO 31eKkTpoobopyaoBanus no 'OCT 12.2.020-76,
JOJUKHA CHA0XKaThCS COOTBETCTBYIOUIEH MpenynpeauTeNbHONM HaAmuchbio, Hampumep, «Bo
B3pPBIBOONACHBIX MOMENICHUSX (30HAX) OTKPBIBATD 3alpeIIacTcs! .

1.10.3. McTouHMKH TOKa C MCKPO3AIUMTHBIMHM 3JIEMEHTAMHU, NpPEJHA3HAUYCHHbIE IS MHUTaHUs
PYIHUYHBIX MEPEHOCHBIX MPUOOPOB MHIMBUAYAIHHOTO MOJB30BaHUS, 3aKPEIUICHHBIX 3a JIMLAMH,
HECYIIUMHU 332 HHUX OTBETCTBEHHOCTh (HAmpHUMeEp, Ta30aHaIN3aTopa), JOJDKHBI YIOBIETBOPSTH
TpeboBanusaM 1. 1.5.6.

1.10.4. KoHCTpYKIHsI MCKPO3AIIUTHBIX 3JIEMEHTOB, YCTaHABIMBAEMBIX B 000J0YKE MCTOYHHKA
TOKa, JOJDKHA YAOBJIETBOPATH TpeOOBaHUAM II. 1.5.

1.10.5. Ha oGonouke Uiy KOPIyce MCTOYHHMKA TOKA JIOJDKHBI OBITH YKa3aHbl THUIl MCTOYHUKA
TOKa, BBIXOJAHOE HAMpSHKEHHE, TOK KOPOTKOTO 3aMbIKaHWS M KIEHMO oOpraHa TEXHHUYECKOTO
KOHTPOJIS IPEANIPUATHA-U3TOTOBUTETIS.

1.10.3-1.10.4. (U3menenHas pegakuus, U3m. Ne 1).

1.11. Tpe6oBaHUs K BHYTPEHHHM IITENCEIbHBIM pa3beMaM, MOHTAaX
KOTOPBIX MPOU3BOJUTCSH NPU U3TOTOBIEHUU DIEKTPOOOOpPYyAOBaHUSA

1.11.1. ITyTu yTe4yku M DIEKTPUUECKHE 3a30pbl MEXKIY TOKOBEIYIIMMH YacTSIMHU pa3zbema, K
KOTOPBIM MOJKIIOUEHBI HCKPOOE30MacHble U HCKPOOIACHbIE, B TOM YMCIIE CUJIOBBIC IIETIH, JOJKHBI
YAOBIIETBOPATH TpeOOBaHMsIM Tab. 4 1 TadI. 5.

1.11.2. B mrencenbHOM pa3beMe, HE COJAEpKAIlEM CHJIOBBIX IeMed, JOmycKaeTcs
pelycMaTpuBaTh 3a3€MJICHHbIE IITU(QTHI M THe3[a UId pa3feieHUs] TOKOBEAYILIMX YacTed, K
KOTOPBIM IMOJAKJIIOUYEHbI HCKPOOE30MacHble U UCKPOOIACHbIe, a TakKe MCKpoOe30omacHbIe LEenH, He
CBsi3aHHBIE MeXay co0oil. IlyTm yTeukn M SJIEKTpHUUECKHE 3a30pbl MEXAY 3a3€MJICHHBIMH H




TOKOBEAYIIMMH YacTSIMU pa3beMa, K KOTOPHIM MOJKIIOYEHBI HMCKPOOIMACHbIE IENH, B 3TOM
Clly4ae HACTOAILIUM CTaHJAPTOM HE PETIAMEHTUPYIOTCSA, MEXIY OCTAIbHBIMHU IEMSMU JIOJKHBI
YAOBIIETBOPSTH TpeOOBaHMSIM TalII. 5.

1.11.3. MecTa npucoeIMHEeHUsI MOHTaXXHBIX MPOBOJIOB K pazbemam 1o mit. 1.11.1-1.11.2 gomxHbI
3alIUIIAThCS TUIOTHO HATSHYTBIMHA WM TOCKCHHBIMH Ha K€€ H3OJSIUOHHBIMH TPyOKaMHu.
[Ipumep nmocanku Ha K€l U30JSIMOHHON TPYOKH yKa3aH Ha 4epT. 3.

1.11.4. B mrencenbHBIX pa3zbeMax, y KOTOPBIX MYTH YTEUYKH U DIIEKTPUUYECKHE 3a30pbl HE
YIIOBJIETBOPSIIOT TpeOoBaHUAM Tabj. 5, MOTYT pa3MelaTbes TOJIBKO MCKpoOe3onacHble menu. [Ipu
9TOM MeCTa MPUCOEIUHEHHUS MPOBOJIOB HCKPOOE30MACHBIX HE CBSA3AHHBIX MEXAy co0oi nemneit
JOJKHBI ~ 3QJIMBAThCS  M3OJSIMOHHBIM  3aTBEpPACBAIONIMM  KOMIAYHJIOM WM  3allUIIATHCS
U30JSIIIHOHHBIMHA TPYOKaMH, TIOCaXCHHBIMU Ha Kiew (depr. 3). TonmmuHy 3aIMBKU KOMIAYHIOM
HE00X0MMO BBIOMpaTh Mo Tabm. 5 (rpada «TonmmHa ci10s U30ISIMUOHHOTO KOMITAyHIa» ).

1.12. TpeboBaHHMsS K IITENCEeIbHBIM pa3beMaM, MOHTAaX KOTOPBHIX
NPOU3BOAUTCS B YCIOBUSAX dKCHJyaTaluu

1.12.1. IllremcenbHble pa3beMbl, MpPEAHA3HAUYCHHbIE ISl  MOAKIIOYEHHUS  BHEUIHUX
UCKPOOE30MaCHBIX IICTICH, TOJKHBI OTJIMYAThCS OT JPYTHX IITEICEIbHBIX Pa3beMOB W OBITH
HEB3aMMO3aMEHSEMbIMH C HUMHU.

1.12.2. B wmrencenbHbIX pa3beMax, MOpPEIHA3HAYCHHBIX JJs TOJKIIOUYEHHS] BHEIIHUX
UCKPOOE30MacHbIX, HE CBSI3aHHBIX MEXIy COOOW Iemned, MyTH yTeUKU U DJIEKTPUUYECKUE 3a30pbl
MEXy TOKOBEAYIIMMH YacTSIMH, K KOTOPHIM MOJKIIOYCHBI Pa3HbIE LIETIH, TOJKHBI YIOBIETBOPSThH
TpeboBaHUsM Ta0JI. 5.

MecTa nmpucoeAMHEHHs TMPOBOAOB JOJKHBI OBITH 3alIUIICHBl U30JALUOHHBIMU TPYyOKaMH, Kak
9TO yKka3zaHo B 1. 1.11.3.

1.12.3. JIns moAK/IIOUEHUs] BHEIIHUX UCKPOOE30MacHbIX U MCKPOONACHBIX LIENeil, B TOM 4HCIe U
CETEeBBIX, [OJKHBI TPUMEHATHCS IITEINCENbHBIE pPa3beMbl, B KOTOPBIX IYyTH YTEYKH H
DIIGKTPUYECKUE 3a30pbl  MEXAY TOKOBEAYIIMMHU dYacTAMU (WTUPTAMU WU THE3JAMH)
YAOBJETBOPSIOT TpeOoBaHUSAM TalbJa. 5, a DJJIEeKTPUYECKHE 3a30pbl MEXIy 3aXKHUMaMH JUIS
NPHUCOEAMHEHUS Kabelel WM MPOBOJOB YKa3aHHBIX IETeH, a TakKe MEXKIY HEH30JIUPOBAHHBIMH
y4acTKaMU TPHUCOCTUHUTEIBHBIX MPOBOJOB TOJDKHBI cOCTaBisATh He MeHee 50 mm. Eciam stm
3QKUMBI  pa3fiefieHbl M30JIALMOHHOW WM 3a3eMJICHHOM METaNIMYecKOW MEeperopoikor, TO
KpaTdailiee pacCTOSHUE MEXIy HEU30JMPOBAHHBIMU COCAMHUTEIHHBIMU MPOBOJAMH, C yU4ETOM
BBICOTHI IIEPETOPOAKH, TOJKHO COCTABIIATH HE MeHee 50 MM.

DJEKTpUUYECKUE 3a30pbl MEXIY 3aKUMaMH [UIsl MPUCOSIUHEHHs] HMCKpoOe30macHOW Ienu u
3a3¢MJICHHBIMH YaCTSIMU JIOJDKHBI YIOBJICTBOPSTH TPEOOBAHUSM Ta0JI. S.

IIpumeganwue. [leperopoaka mODKHA MOXOAWTH 1O H3OJAIMOHHOW KOJOIKH MITETICETLHOTO pa3zbeMa, Ha
KOTOPOH yCTAaHOBICHBI 3a)KUMBI JUIS TPUCOCAMHEHHUS IPOBONMOB. JlomyckaeTcs 3a30p MEXAy MEperopoakod H
KOJIOJKOH, OTNpeIeIIeMbIil IIEPOXOBATOCTHIO TOBEPXHOCTH.

1.12.4. KoHcTpykuusi TEeNceNbHBIX pazbeMoB mo mm. 1.11 m 1.12 fgomkHa HCKIIOYATH
BO3MOKHOCTb HENPABWIBHOIO COEAMHEHMS. [ 3TOM 1enMu MOTYT NPUMEHSTHCS HAIpPABIISIIOLIUE
MTUQTHL.

1.12.5. BHemHme pa3beMbl JODKHBI CHA0XaThCS YCTPOMCTBOM ISl TIOMOMPOBAHUS WIIH
3aKpBIBATHCS CHIEUATBHBIM HHCTPYMEHTOM.

1.13. TpeOoBaHHUA K 3aKHMaM BBOJHBIX YCTPOHCTB

1.13.1. 3axumbl isi TPUCOCIMHEHUS] BHEIIHUX HCKPOOE30MACHBIX M HCKPOOMACHBIX IIETICH
JIOJDKHBI pacrnojiaraThCsi B Pa3HbIX BBOJHBIX YCTpoHcCTBax. JlomyckaeTcsi pa3MelleHHE TaKHUxX
3KMMOB B OJHOM BBOJHOM YCTPOMCTBE, €CIIM HaIpsHKEHHE MCKPOOINACHOM (CHIOBOM) Lenu He
npesbimaer 1200 B mis snexkrpoobopynoBanus rpynmsl [ 1 1000 B ans snexTpoobopyaoBaHus
rpymnsl I Tlpu 5TOM 3aXHMBI HMCKpPOOE30MACHBIX M HCKPOOMACHBIX LENeHl JOKHBI OBITH
pa3zesneHbl U30JUOHHON MO0 3a3eMJIEHHOW METalNIMYeCKON NEPEropoIKoM, YIOBIETBOPSIOIIEH
TpeboBaHusM 1. 1.2.4, nubO0 SJEKTpUUYECKUE 3a30pbl MEXIY 3aKMMaMHU U HEH30JIUPOBAHHBIMH
YacTSIMU NIPUCOETUHAEMBIX IIPOBOJIOB JIOJIKHBI COCTABIJIATH HE MeHee 50 MM.

1.13.2. DnexTpudeckue 3a30pbl MEXIy 3aKHMaMHd HMCKPOOE30MacHOW Iemnu, KOTopas IIo
yCIIOBUSIM PabOThl HE JOJDKHA 3a3€MIISIThCS, U 3a3€MJICHHBIMH YacTSMH BBOJHOTO YCTPOMCTBA
JIOJKHBI YIOBJIETBOPATH TpeOOBaHUAM Ta0JI. 5.




1.13.3. 3axuMbl JJ1s1 MPUCOEAMHEHHUST BHEITHUX MCKPOOE30MaCHBIX IIENel TOKHBI 3aKPhIBATHCS
KPBILIKOH, 3aMupaeMoi CrieIUalbHBIM HHCTPYMEHTOM, WIH OIJIOMOUPOBAThCSA. DTO TpeOOBaHHE HE
OTHOCUTCS K JIEKTPOOOOPYI0BAHUIO, YCTAaHABIMBAEMOMY B 000JIOYKAaX WU miKadax, CHa0KEHHBIX
CHEHaTIbHBIMU 32)KUMaMU, WINA OTNIOMOUPOBAHHBIX.

1.13.4. BunrtoBble (00NTOBBIE) 32KUMBI JTOJKHBI OBITH NMPEJOXPAaHEHbI OT CAaMOOTBUHUMBAHMUSL.
Kabenu 1 mpoBo/ia TOKHBI OBITH IPEOXPAHEHBI OT BBIACPTUBAHUS.

1.14. TpeGoBaHuA K 000JOYKaAM

1.14.1. Hapyxnble 000J0YKH JOJKHBI 00ECHEUMBATh 3aLIUTy BHYTPEHHHX 3JIEMEHTOB
3EKTPOOOOPYIOBaHUS, YCTAaHABIMBAEMOIO BO B3PHIBOOINACHOM 30HE, CO CTENEHbIO 3allUThI IO
I'OCT 14254-80 B COOTBETCTBUU C YCIOBUSMHU IKCILUTyaTal1H.

(M3menenHas pegakuusi, U3m. Ne 1).

1.14.2. (Mckarouen, U3m. Ne 2).

1.14.3. Kppimku 0005104€K, 3aIIMIICHHBIE OT MPOBOPAaYMBAHUSA, JOJDKHBI UMETh HE MEHee
OJIHOTO 3alOPHOTO YCTPOMCTBA; KPBIIIKH, HE 3alllMIIIEHHbIE OT IPOBOPAUNBAHUS, JOHKHBI UMETH HE
MEHee JIByX 3aloOpHBIX YyCTpOMcTB. JlomycKaeTcss KpBIMIKM O000J0YeK IUIOMOMpoBaTh 0Oe3
IPUMEHEHUS 3alIOPHBIX YCTPOMUCTB.

(M3menennas penaxkuus, U3m. Ne 2).

1.15. TpeGoBaHUsA K BHEIIHUM HCKPOOE30MaCHBIM IEMAM

1.15.1. BHemHue uCKpoOE30macHblE ¥ HMCKPOOMACHBIE IIEMH JIOJDKHBI ITPOKIIAIBIBATHCS
pa3aenbHBIME KaOeIsIMU HIIM IPOBOIAMH.

1.15.2. Jyas a5mekTpooOOopymOBaHUS TPYIIBI | JOMycKaeTcsi COBMENICHHE HCKPOOMACHBIX H
HUCKpOOE30MacHBIX IeTlel B IIaXTHOM THOKOM JSKPaHMPOBAaHHOM Kabele TpHU YCIOBUHU
ABTOMATUYECKOTO KOHTPOJII COCTOSHUS M3OJIALIMM MEXAYy CHJIOBBIMHM U 3a3€MIIEHHOM JKHUJIaMH U
HKPAHOM (TOKOIPOBOSIIEH PE3UHOMN).

(M3menenHas pexakuusi, U3m. Ne 1).

1.15.3. JlomyckaeTcs CcOBMELIEHHE B OJHOM KaOeje pa3HbIX MCKpOOE30MacHbIX Lemeil,
raJIbBAHUYECKU HE CBSI3aHHBIX MEXILy COOOM.

1.16. 1.16.1, 1.16.2. (Uckawouensl, M3m. Ne 2).

1.17. TpeGoBaHHST K MAPDKUPOBKE

1.17.1. MapkupoBKa 31€KTpooOOpyA0BaHUs, YCTAHABIMBAEMOI'O BO B3PBHIBOOMACHBIX YCIOBHSIX,
B pornonHenne k [OCT 12.2.020-76, nomkHa comepxath 0003HAUYCHHUsT YPOBHS HCKPOOE30IMacHOM
nenu coryiacHo 1. 1.1.1 u Hagnmuck «B komrekTe ... (yKa3bIBaeTCsl COKPAIIEHHOS HAMMEHOBaHUE
KOMIUIEKTA 3JEKTPOOOOPYA0OBAHUS UITH CUCTEMBI ).

IIpumMevanus:

1. Ha snextpoobopy10BaHNH, BXOAAIIEM B KOMIUIEKT HECKOIBKHUX 3IEKTPOTEXHUUECKUX YCTPOMUCTB, B HaAmucH «B
KOMIUIEKTE...» MOJKET yKa3bIBaThCSl COKPAIICHHOE HAWMMEHOBAaHHE OJHOTO ycTpoiicTBa. OO OCTambHBIX yCTpoiicTBax
YKa3bIBaCTCs B CTAHIAPTaX MM TEXHUYECKUX YCIOBUSAX Ha 3JIEKTPOOOOPYLOBAHHUE

2. Ha manorabapuTHOM (MHHHATIOPHOM) 3JIEKTPOOOOPYAOBAHUH HAIHCh «B KOMIIIEKTE ...» MOXKET HE CTABUTHCA.

IIpuMepsl MApKUPOBOK

DneKTpoodopyI0BaHHE TPYIIIHI | OnekTpoobopyaoBanue rpynmnsl 11
PO Ha B xommiekre ... OExiallICT6 B komriekre ...
PB Ib, Ua, l1b B xommiekre ... IExibIIT6 B xoMIuIekTe ...

1.17.2. B osnekrpoobGopynoBanuu rpymnmbl II, paccuuTaHHOM Ui  TPUMEHEHUS B
WHAMBHUIYAJILHOM TOPIOYEM Ta3e WM Mape, BMECTO 0003HAa4YeHHs MOATPYIIBI U TeMIEpaTypHOTO
knacca o 'OCT 12.2 020-75 yka3piBaeTcs HAMMEHOBAaHKE 3TOr0 raza WiH napa.

[Tpumep: OExia ammuak B kommiexre ...

1.17.3. B oanexkrpoobopynoBanuu rpynmbsl I, npeaHasHadyeHHOM JJIsl YCTAaHOBKHM BHE
B3PBIBOOTIACHOM 30HBI M UMEIOIIEM HCKpobe3omacHbie 1enu, B MmapkupoBke mo [OCT 12.2.020-76
JIOJDKHBI OBITh NCKJIIOYECHBI 3HAKU YPOBHS B3PBIBO3AIINTHI M TEMIIEPATYPHOTO Ki1acca.

[Tpumep mapkupoBku ExiallC wmu ExibIIA B kommexre ...

1.17.1, 1.17.2, 1.17.3. (M3meHenHas pegaxkuusi, Uzm. Ne 2).
1.17.4. DnexTpoobopyoBaHKE OOIIET0 Ha3HAUCHHUS, HE UMEIOIIee NCKPOOE30IacHBIX IENeH, HO



BXOJIslllee B KOMILJIEKT CHUCTEMBI 3JeKTpooOopynoBanus rpynmbl II, xak mpaBuio, TOIKHO
cHabkaThCs TAOJIMUKON C HAAMUCKHIO «B KOMIUIeKTe

(yka3bIBaeTcsl COKpalieHHOe

HanMCHOBAaHUC KOMHHCKTa)

1.17.5. DnexktpoobopyioBaHUE JOKHO CHA0KATHCS TOCTATOYHBIM KOJIMYECTBOM MOSICHSIOLIUX
HaJMUCEN U YKa3aHUM, YIPOILIAIOIIUX IKCILTYyaTaIHI0 TAKOT0 000py10BaHMUS.

1.17.6. Tabnuuku 10JKHBI yIOBAETBOPSITH TpeboBanusam ['OCT 18620-86.

1.17.7. B anektpoobopyIoBaHUM, COAEpk AIIeM Kak HUCKpoOe3omacHble, TaK U HUCKPOOIACHBIC
LM, TabJINYKa C HAJIIUCHIO «MCKPOOE30MacHbIe ey T0JKHA YCTaHABINBATHCS:

OKOJIO IITETICETbHBIX Pa3beMOB, Ha KPBIIIKAaX 32KUMOB MU OKOJIO 32)KUMOB, MpeJHa3HAYEHHBIX
JUTSL IPUCOEIMHEHUS BHEIIIHUX MCKPOOE30TIaCHBIX 1IETICH;

Ha KpBIIIKaX, KOpOOKaX WM KOXKyXax, 3aKpBIBAIOIIMX 3JIEMEHTHhl HMCKpOOE30MacHBIX Ieneil,
BHYTPH 3IIEKTPOOOOPYTOBAHHS;

Ha KOPIyCE WM KpBIIMIKE BBOJHOIO YCTPOWCTBA 3JIEKTPOOOOPYIOBAaHHS, OOBCINHEHHOTO B
CUCTEMY IIPU MOMOIIH UCKPOOE30MaCHBIX IETEH.

(M3menenHas pegakuusi, U3m. Ne 1).

1.17.8. Ha macriopTHO#M WM OTJAEIHHOM TaOIHUYKE JOJKHBI YKa3bIBATHCS:

a) MakCHMaJbHO JONyCTUMOE 3HaueHue emkoctd C, =~ = ...), HHAYKTUBHOCTH (Ly,, = ...) H

COIIPOTUBJICHU A (Raon = ) BO BHENIHEHU HCKpO6€30H8.CHOI>i OeIIM, BKJIIOYasd CMKOCTh H

UHIYKTUBHOCTH TIPUCOCIMHUTEIILHBIX KaOellel Wil MPoBOAOB. BMECTO €MKOCTH ¥ MHIyKTHBHOCTH
I[OHYCKaCTCH YKa3I>IBaTB THUIT U MaKCI/IMaJ'H)Hy}O ,Z[.HI/IHy BHCIIHUX COCIOWHUTCIBbHBIX KaGeneﬁ NIIn
IPOBOJIOB;

0) 1OIyCTHMBIN TOK KOPOTKOIo 3aMblkanud (1, = ...) 1 HampsbkeHue xonoctoro xona (U,

= ) Ha BHCHIHUX 3aXUMax PICKpO6e3OHaCHOfI e, €CIn 3TO HCO6XOI[I/IMO IJI1 KOHTPOJISL B
HpOILIECCe IKCILTyaTaI[H IIEKTPOOOOPY/I0BAHHS.

Jiss MayioraGapuTHOTO 3JCKTPOOOOPYAOBaHMS YKa3aHHbIE B HACTOSINEM ITYHKTE CBEICHUS
A0IMYCKACTCA MOMCUIATh TOJIBKO B BKCHHyaTaHHOHHOﬁ I[OKyMeHTaI_II/II/I*.

* JlomoMTHUTEIbHEIC TPeOOBAaHHUA K TEXHUICCKOH JOKYMEHTAIMH JICKTPOOOOPYAOBaHHS IIPUBEACHBI B CIIPaBOYHOM
OPUIOKEHUU 8.

1.17.9. Ha xax/10M OTAEIbHO YCTaHABIMBAEMOM 3JIEKTPOOOOPYAOBaHNUHU (BHYTPU WU CHAPYKH)
JIOJDKHA YCTaHABIIMBAaThCS TalnWuka C OJOK-CXEMOW dJIeKTpooOOpYIOBaHUsA, Ha KOTOPOH
0003HaYCHBI MPUCOCAUHUTEILHBIC 32)KUMBI.

2. METObI HCITBITAHUA

2.1. DnexTpooOopynoBaHUE MOJDKHO TOABEPraThCsl HMCIBITAHUSM Ha B3PHIBO3AIIMIIEHHOCTH
cornacHo ['OCT 12.2.021-76 B ucnibITaTeNbHOM OpraHU3aAIUN.

2.2. UcnpiTanus >7IeKTpooOOPYI0BaHUS Ha COOTBETCTBHE TPEOOBAHUSIM HACTOSAIIETO CTaHIApTa
MPOBOJST IO MPOrpamMme, yKazaHHOH B Ta0u. 11.

Tabnunall

By ucneiTaHuil ¥ IPOBEPOK Texamaeckmne TpeOOBaHUS MeTo1bl HCIIBITAN
1. Ocwmotp, mnpoBepka coorBeTcTBUs ueprexam u|llo mn. 1.1.10-1.1.12, 1.2-1.5,|/llon.2.4
INEKTPUUYECKUM CXEeMaM 1.6.2,1.7-1.15, 1.17
2. Usmepenus mapamerpoB aekTpuyeckux 1memneif|ITo nm. 1.1.2, 1.1.4, 1.4.6, 1.5.7,|ITo n. 2.5
HCKPO3AIIUTHBIX 3JIEMEHTOB M 3JIEMEHTOB, Biusrommx Ha|l.5.9- 1.5.12, 1.5.16, 1.5.19,
HCKp00OE30macHOCTh TN 1.5.23,1.6.2.5
3, UcnplTanue 31eKTpUueCKON IPOYHOCTH U30JILUU [onn. 1.2.6,1.8.12 [To TOCT 2933-83
4. UcnipiTanne 000JI0YKH Ha TPOYHOCTh Iom. 1.5.6 ITo I'OCT 22782.2-77
5. Ucupitanue tpaHcdopmaropoB Ha ycroWumBocTh K|ITom. 1.8.8 IMom. 2.6
KOPOTKHM 3aMBIKaHUSAM
6. VcnipITaHuS Ha HarpeB 3JIEMEHTOB M COeTUHECHUI IMom. 1.1.9 IMom. 2.7
7. VcnipiTanus 1ieneit Ha nCKpoOe30nacHOCTh ITonm. 1.1.2 ITon. 2.8

2.3. WcnbiTanus u mpoBepkd mo nm. 2, 3, 4, 5 u 6 tabn. 11 mpoBOAST HA TPEANPHITHH-




U3rOTOBUTENE IEKTPOOOOpYIOBaHUA. B  HUCHBITATENbHYI0 OpraHU3alMi0 IMPEACTaBISIOT
IPOTOKOJI IPOBEIEHHBIX UCIIBITAHUH.

2.4. CootBercTBHE 3eKTpooOOpyaoBaHus TpeboBanusm mmo. 1.1.10-1.1.12, 1.2-1.5, 1.6.2, 1.7-
1.15, 1.17 npoBepsrOT OCMOTPOM C MCHOJIb30BAHUEM CTaHIAPTHOTO MEPUTEIBHOIO MHCTPYMEHTA,
o0ecreynBaroIero M3MepeHnue JUHEWHBIX pa3MEpoOB C TOYHOCTHIO, YKa3aHHOM B dYepTexax Ha
AJIEKTPOOOOPYI0OBAaHUE, U MPOBEPKOW HA COOTBETCTBHE YEPTEKAM, AIIEKTPUUYECKHUM CXEMaM H
9KCIUTyaTallMOHHOW JokyMeHTauuu. IIpumepHas ¢opma NpoTOKOda TNPOBEJEHHBIX OCMOTPOB
IIPUBE/ICHA B CIIPABOYHOM IIPUJIOKEHUU 9.

25.I3mMepeHue 2IEKTPUUYECKHUX TapaMeTpOB

2.5.1. 3mepenne >MeKTPUIECKUX MTapaMeTPOB MPOBOIAT B UCKPOOE30MACHBIX IIETIX, a TAKXKE B
IETsIX, BIMSIOIMMX Ha HCKPOOE30MacHOCTb B HOPMAIBHBIX W aBAPUHHBIX pPEXHMax pPaOOTHI
ANEKTPOOOOPYAOBaHUS, KaK ATO yKazaHo B . 1.1.2

HACTOSILEr0 CTaHApTA.

2.5.2. IIpu MCKYCCTBEHHBIX IOBPEKACHHUSIX 3JEMEHTOB, HE YIOBIICTBOPSIOMIUX TPEeOOBAHUIM
HACTOSILEro CTaHIapTa, MPOBEPSIOT COOTBETCTBUE HArpy30K Ha MCKPO3AIIMTHBIX 3JIEMEHTaxX (TOKa,
HaOpsDKEHUS. WM MOIIHOCTH) MJM  DJIEMEHTaX, KOTOpPbIE MOTYT CIYXHTb B KayecTBe
HCKPO3aIUTHBIX, TpeOoBanusam mm. 1.1.4, 1.4.6, 1.5.7, 1.5.9- 1.5.12, 1.5.16, 1.5.19, 1.5.23, 1.6.2.5.
W3mepenus npoBOAAT CTaHAAPTHBIMU METOJAMU, IPUHATHIMU AJ11 KOHKPETHBIX BUJIOB 3JIEMEHTOB.

2.5.3. 3MmepeHue 3JeKTPUIECKUX TapaMeTpPOB 1ETEN U 3JIEMEHTOB, €CJIM 3TO HE OTOBapUBAETCS
0c000 B CTaHAAPTAaX MM TEXHUYECKUX YCJIOBHUAX HAa KOHKPETHBIE BUIBI 3JIEKTPOOOOPYIOBaHUS,
IPOBOJIAT IEKTPOU3MEPHUTEIBHBIMH TPUOOpaMH Kilacca TOYHOCTH HE HIXKeE 2,5.

(M3menennas penaxkuus, U3m. Ne 2).

2.6. UcnsiTanue TpaHCPOPMATOPOB HA YCTOWUYHUBOCTH K KOPOTKHM
3aMBIKAHUAM

2.6.1. CooTBeTCTBHE YCIOBHO-CTOMKOTO K KOPOTKOMY 3aMbIKaHHIO TpaHchopmaTopa, T. €.
CHaO)KEHHOTO TOKOBOW 3alllUTON B MEpPBUYHONW OOMOTKe, TpeOoBaHusM 1. 1.8.8 mpoBepstoT
cienyomumM obpa3zom. BropuaHyto 0OMOTKY 3akopaunBaroT. Eciin B TpaHcpopMaTope HECKOIBKO
BTOPHYHBIX OOMOTOK, 3aKOpPAuMBAIOT MOOYEPETHO KaXAyl0 OOMOTKY, a OCTallbHble OOMOTKH
HArpy’katoT HOMHUHAIBHBIM TOKOM. K TiepBHYHON OOMOTKE MPUKIAABIBAIOT HOMHHAIBHOE
HanpspkeHue (C y4eToM JIONMYyCTUMBIX HO TEXHUYECKMM YCIOBHSM Ha 3JEKTpooOOpyHOBaHHE
NOBBIIICHNH HampspkeHus1). [Ipu 3ToM mpeBbllIeHHEe TeMIepaTypbl 3a BpeMs cpadaTbIBaHHA
TOKOBOHM 3alUThl (IPEAOXpAHUTENsA) HE JIOJDKHO IPEBBINIATh 3HAYCHWH, yKa3aHHBIX B Ta0u. 9.
Omnpenenenue temnepatypsl 0OMoToK npou3BogaT o 'OCT 3484.1-88 HemocpenCcTBEHHO MOCe
cpabaThIBaHNs TOKOBOM 3aLLIUTHI.

Jlommyckaercsi MOBBILIEHNUE TEMIIEpaTypbl HarpeBa OOMOTOK y TpaHC(HOPMATOPOB KOHCTPYKIHUH
BTOporo Tuma mo 1. 1.8.5.2a, ecnmu uckpoOe3omacHas IeNb IO YCIOBUSAM palOOThl JOJDKHA
3a3eMysIThesa. Ecmm oOMOTKH TpaHchopMmaTopa CHaOXkeHbl TOKOOTPAaHUYUTEIBHBIMU PE3UCTOPAMH,
UCKJIIOYAIOIIMMHU BO3MOXKHOCTh 3aKOpauMBaHUsI OOMOTOK 0€3 HUX, UCIIBITaHUS MIPOBOJAT C YUETOM
PEe3UCTOPOB.

2.6.2. CoOTBETCTBHE CTOMKOTO K KOPOTKOMY 3aMBbIKaHHMIO TpaHc(opmaTopa TpeOOBaHHSAM II.
1.8.8 mpoBEPSIOT CIEIYIOIUM 00pa3oM.

BropuuHble 0OMOTKM 3aKOpauyMBalOT M HAarpy’arOT HOMHHAJIbHBIM TOKOM, KaK yKa3aHO B II.
2.6.1. ToxoByro 3amuTy 3akopauuBaioT. K nepBuuHONW OOMOTKE MHPUKIIAABIBAIOT HOMMHAIbHOE
HanpspkeHue, kak ¥ B 1. 2.6.1. Ilpu 3TOM mpeBblllIeHHE TeMIepaTryp He JOJDKHO ObITh OoJiblie
3HA4YEHUH, yKa3aHHbIX B Ta0a. 9, B TeyeHue 6 4 WM 3a BpeMs BbIXoJa M3 cTpos (0OpbIBa WM
KOPOTKOTO 3aMbIKaHMs) TEPBHYHOW MM 3aKOpPOYEHHOW BTOPMYHOM oOMOTOK. B mporecce
UCTIBITAHUH TpaHC(HOpPMATOpP HE JOJDKEH BOCIUIAMEHSTHCS, HO JIOMYyCKAETCS 3aMbIKaHHE TIEPBUIHOM
WIN BTOPUYHOH OOMOTOK ¢ cepieyHUKOM. llocie MchbITaHus HM30JSALMM MEXIY NEpBUYHON U
BTOPUYHOW OOMOTKOH, MUTAIOIEH HCKPOOE30IMaCHYIO LIelb, TOJKHA BbIIEPKUBATH HCIIBITATEIEHOE
HalpspKEeHue, IeHCTBYIOLIEee 3HAYCHHE KOTOPOro JOJDKHO ObITh HE MEHEE JIBOHOI0 HOMHUHAJIBHOTO
HanpspKeHus: nepBu4HOM oOMoTkM umtoc 1000 B, mis TpaHCpOpMaTOpOB ¢ YCHUIIEHHON M30JSALMEH
(cMm. . 1.8.5.2) ne menee 2500 B.

Ecnn B KOHCTPYKLMH TOKOBOH 3alllUThI MPUHATHI JONOJHUTENIbHBIE KOHCTPYKTHBHBIE MEDBI,
CHIDKAIOIINE BEPOSITHOCTh M3MEHEHUS! HEKOHTPOJIUPYEMbIM 00pPa30M YCTAaHOBKM TOKOBOM 3aIl[UTHI,




CTOMKOCTh K KOPOTKOMY 3aMbIKaHHMIO IPOBEPSIIOT C YYETOM BPEMEHM CpadaTbIBaHHMs TOKOBOM
3alllUThl, KaK yKa3aHo B II. 2.6.1.

(M3menenHas pegakuusi, U3m. Ne 1).

2.6.3. Hcnbitanuss no nno. 2.6.1 w 2.6.2 OpoBOAAT HEMNOCPEACTBEHHO IOCIE HCIBITAHUI
TpaHchopMaTopa Ha HarpeB MPU HOMUHAIBHBIX ycaoBusax pabotsl mo 'OCT 3484.2-88.

277.McubplTaHusd Ha HarpeB DJIEMEHTOB U COCJAUHEHUH

2.7.1. CootBeTcTBHE 3IEKTPOo0OOpYyAOBaHMs TpeboBaHusaM 1. 1.1.9 mposepsitot cornacHo 'OCT
22782.0-81.

(M3menenHas pegakuus, M3m. Ne 1).

2.7.2 TIpoBoja ¥ COECAMHEHUS, YIOBIETBOPsIOmUE TpedoBaHusM . 1.3.4 u 1.4.6, Ha HarpeB He
IIPOBEPSIOT.

28.UcnbsiTaHus nemnei Ha HCKPpoOE30MacCHOCTH

2.8.1. CootBercTBHE 371E€KTpOOOOpyHOBaHUA TpeOoBaHusAM 1. 1.1.9 WpoBEpsIOT C MOMOIIBIO
UCKpPOOOpAa3yIoIIero  MEXaHW3Ma, IIOMEIIEHHOIO BO  B3PBIBHYIO Kamepy, 3alloJIHAEMYIO
KOHTPOJIbHON CMECBhIO0 TOPIOYMX Ta3oB Win mapoB. CocTaBbl KOHTPOJBHBIX CMECEi BBIOMPAIOT B
COOTBETCTBUM C yKazaHusmu m. 2.8.2.1 u 2.8.9.

2.8.2. VckpooOpa3yromuii MexaHU3M BKJIIOUYAIOT B Pa3phIB UCIIBITYEMOU JIEKTPUUYECKOH 1ienu. B
3aBUCUMOCTH  OT  DJEKTPUYECKMX IapamMeTpoB LEMH  HCHOJB3YIOT  YHU(PUIMPOBAHHBIN
nuckpooOpasyromuii MexanuzM (I Tuma), onmMcaHHBIA B NPUIOKEHUU 2, WA JOMOJHHUTEIbHBIE
uckpooo6paszyromue mexanusmsl (11 umu 111 Tuna), onucanHpie B IpUokeHUN 0.

2.8.2.1. Hactpoiiky M TpOBEepKy MPaBWIBHOCTH pPAabOTHl HMCKPOOOPA3YIOIIEro MEXaHU3Ma
OCYUIECTBIISIOT TOCPEACTBOM BKIIIOUEHHS €TI0 B KOHTPOJIBHYIO JIEKTPUYECKYIO LIENb TOCTOSHHOTO
ToKka 4epe3 Kaxable 4000 3aMblkaHUH U pa3MbIKAHUN HCIBITYEMOW LIENMH. DJIEKTPUUYECKHE CXEMBI
KOHTPOJIBHBIX IIeNel mpuBeneHbl Ha uepT. | mpuoxeHus 3. [lapameTpsl KOHTPOJIBHBIX IIeTel
BBIOMPAIOT € TOYHOCTHIO + 30 % OT 3HaYeHMH, yKa3aHHbIX B Ta0a. 12, B 3aBUCUMOCTH OT Xapakrepa
UCTIBITYEMON dJIeKTpuyeckord 1enu. VIckpooOpasyromuii MeXaHW3M CUYHMTACTCS HACTPOCHHBIM
MPaBUJIBLHO, €CIIM MMPOUCXOAUT BOCIUIAMEHEHHE KOHTPOJIBHOM cMecu He Ooiiee uyeM 3a 400 0o6opoToB
Jepkarens BOJIb(PAMOBBIX IPOBOJIOUEK HCKpooOpasyromero mexaHusma | tuma (mpu 3TOM
JieprKaTellb MOAKIIYAETCS K MOJOKUTEIbHOMY MOJIOCY UCTOYHUKA MUTAHUS KOHTPOJIBHOM LIEIH)
WK ¢ BeposATHOCThIO He MeHee 0,05 misa uckpoobpasyromux mexanuzMoB 11 u I1I tumnos:

Taonumal2
EmkocTh
TOK KOHTPOJIBHOM LT NPH | KOHTPOJIBHOH
I'pynma, moarpynmna | KoHTposbHast cMech (KOHIIEHTPAIUSI TOPIOYEro HanpspkeHnu 24 B, A e MpH
AMEKTPOOOOPYIOBAHUS rasza wiu napa), % o0beMHbIC HATPSKCHUU

- Caw| 70 BEEE
WHIYKTUBHOI* | OMHUECKON M)
1 MertaHo-Bo3aymHas cMmech (8,3 £0,3) 0,11 1,5 6,0
A [lenrano-Bo3aymmHas cmech (3,12 = 0,3) wm 0.1 1.0 3.0

MpoNaHo-Bo3ayIIHas cMmech (5,3 £ 0,3)

1IB DtuieHo-Bo3ayiiHas cmeck (7,3 £0,5) 0,065 0,7 1,0
1IC Bopopono-Bo3aymiaas cMech (21 + 2) 0,03 0,3 0,3

* NamykTuBHOCTE 95-100 MI'.
** NagyktuBHOCTH He Oonee 10 MkI.
*** Toxk 3apsiga He Oonee 2 MA.

[Ipumeyanue. [laBiecHre KOHTPOIBHOM CMECH ra3a ¢ BO3IyXOM BO B3pPhIBHOH kamepe M0pkHO ObiTh 0,1 MIla
(760 £ 20 mm pt.ct.) mpu Temmeparype 20+30 °C.

[Ipu 3amomHeHNM B3PHIBHOM KaMephl IMapOBO3AYIIHOW CMEChIO, Kamepa MOJDKHA HAarpeBaThCS 10 TEMIIEPaTypHl,
HEOOXOIUMOM ISl HHTCHCUBHOTO UCTIAPCHUS KUIKOCTH (00619HO 40+60 °C).

(M3menenHas pegakuus, M3m. Ne 1).

2.8.3. Ilpym wHCHOBITAaHUM 3JIEKTPUUECKUX LENeH, MUTAIMUXCS OT TpaHCPOpPMATOpOB Ha
NEPBUYHYI0 OOMOTKY MOJAOT HaNpsyKEHUE, PaBHOE MaKCUMAJIbHOMY HANpPSIKEHUIO MUTArOIIEeH
CEeTH, YKa3aHHOMY B CTaHAapTax MM TEXHUYECKHUX YCIOBHUIX Ha 3JIEKTPOOOOpPYA0BaHHE.

2.8.4. Ilpu ucnplTaHuU LENei, MUTAIOMMXCA OT XMMUYECKHMX HMCTOYHUKOB TOKa, HAIPsDKEHUE



MUATAHUS UCTIOBb3yEMOM LIETH MOBBIIIAeTCsA 10 MakcuMaibHoi D [ C uctounmka.

2.8.5. [Ipu ucnpiTaHUU B HOPMAJILHOM U aBapUIHBIX peKUMaX pabOThI AIEKTPOOOOPYI0BaHUS B
OMHYECKOHN M MHIyKTUBHOM IeTsiX B 1,5 pa3za momkeH ObITh YBETHMYEH TOK, B EMKOCTHOH 1iend B 1,5
paza 10JKHO OBbITh YBEJIMYEHO HAIPsHKEHUE 110 CPAaBHEHHIO ¢ M3MEPEHHBIMU 3HAYEHUSMH 110 1. 2.5
¢ yueroM mm. 2.8.3, 2.8.4. McnblTanuss B 3TOM CIy4ya€ IPOBOAAT B KOHTPOJBHBIX CMECSX,
yKa3aHHBIX B Ta0J. 12.

2.8.6. ABapuiiHble pPEXHMMBl LENH NPU HUCOBITAHUIX CO3JAIOT HCKYCCTBEHHO IIyTEM
3aKOpayMBaHUA MM  OTKJIIOYEHHUS DIIEMEHTOB WJIM  Y3JI0B  3JIEKTPOOOOpYyNOBaHUSA, HE
YAOBJIETBOPSIOLUIUX TPeOOBAaHUSAM HACTOSIIETO CTaHIapTA.

B kaxaoM aBapuiHOM pPEXHMME CYMMapHOE KOJMYECTBO IOBPEXKICHHUM DIIEMEHTOB W
COEIMHEHUI B UCIIBITYEMOH LIENH, a TAKXKE B LIETSX (B TOM YUCIIE U UCKPOOIIACHBIX ), BIUSAIOIIUX HA
UCKPOOE30MacHOCTh UCTIBITYEMOM, ONPeNesaIoT 1o Tab. 2.

2.8.7. I CIOXKHBIX PEAKTUBHBIX II€TIEH, UCHBITYEMBIX B KOHTPOJIBHBIX CMecsiX mo Tali. 12,
BHavayie B 1,5 pa3a yBeauuyuBaeTcsl ACHCTBYIONIMN B LIEMU TOK, ONMPEIECIAETCS €r0 MUHUMAJIBHOE
BOCIUIAMEHSIOIEE 3HAUYEHUE W COOTBETCTBYIOLAs €My HWHIYKTMBHOCTh. 3areM B 1,5 pasa
YBEJIMYUBAETCS JICHCTBYIOIIEE HANpsOKEHHWE, a TOK B LENH YCTAaHABIMBAETCS PaBHbBIM
UCKpPOOe30acCHOMY 3HAUYEHHUIO JUIsl HAWJIEHHOW MHAYKTUBHOCTH U YBEIMUEHHOTO HAIIPSKEHHUS.

2.8.8. HcnbiTanus neneil nepeMeHHOro toka ¢ yacrotoi 10-150 kI’ mpoBoAAT B COOTBETCTBUU
C METOJUKOM, M3JIOKESHHOH B pa3l. 6 MPUII0KEHUS 3.

2.8.9. JlonyckaeTcsi MpOBOIUTH UCTIBITAHUS LIETIEU B CMECSX, AKTUBHOCTh KOTOPBIX HE MEHEE YEM
B 1,5 pasa Bblllle KOHTPOJIbHBIX, YKa3aHHBIX B Ta0J. 12.

CocTaBbl aKTUBU3UPOBAHHBIX KOHTPOJIBHBIX CMECEH NMpUBENCHBI B Ta0a. 13 W NMpUIOKEHUH 7.
[Ipu HacTpoiike HCKPOOOPa3yIOUIero MEXaHW3Ma TOKH WM HANPSHKEHUS [T KOHTPOJIBHBIX LIETeH B
ATOM cily4yae JOJKHBI ObITh YMEHBLIEHBI B 1,5 pa3a 1o CpaBHEHUIO CO 3HAUEHUSMHM, YKa3aHHBIMU B
Tabn. 12.

2.8.10. Ilpu wucnonszoBaHuM UCKpooOpasyrommx mexanu3moB Il u III TtumoB ko3ddunment
HUCKpoOe3onacHOCTH  mpuHUMaroT  paBHbBIM  2,0.  COOTBETCTBYIOIIHME aAKTHBU3MPOBAHHBIE
KOHTPOJIbHBIE CMECH NMPUHUMAIOT 110 Tadu. 13.

2.8.11. McnbITaHus CIOKHBIX AJIEKTPUYECKUX CUCTEM MPOBOJAT HA MOJEINSX, €CJIM CUCTEMA HE
JIOTYCKaeT MOBBIILIECHUS TOKA UM HANIPSHKEHUS B LIETIH.

MonenupoBaHue 3JIEKTPUUECKON LIENHM CUYUTAETCS BBINOJIHEHHBIM MPAaBUIBHO, €CIM 4acToTa,
UHAYKTUBHOCTh U €MKOCTb, a Takke crnoco0 cOOpKM MarHUTOMPOBOAA BOCHPOU3BEICHBI
MOJIHOCTBIO, @ BCE AaKTHUBHBIE COINPOTHBJIEHUS BBINOIHEHBI peryiupyemMbiMu. Ecnu amana3zoH
PEeryJMpOBKH TOKA WM HANPSKEHHs] UCTOYHHMKA B HCHBITYEMOW LIENM HEAOCTAaTOYEH, UCTOYHMK
3aMEHSETCSl APYTHM, C MEHBIITUM BHYTPEHHHUM COIPOTHBICHUEM, ¢ Oonbiied D /I C, nmpu ycioBuu
COXPaHEHHUs BCEX JIPYTUX NapaMeTPOB UCTOUYHHKA.

Taomuna 13

CocTaB akKTUBHU3UPOBAHHOI cMecH, % 00beMHBIC
I'pynna, moarpymnmna T R rm——— KHCIIOPOJHO-BONOPO/IHO- KHCIIOPOIHO-
3JIEKTPOOOOPYI0BAHUS BO3YIITHOM BOJOPOTHOM
Bonopoxn|Bo3nyx |Kucnopoa|Bonopon|Kucnopon
OMuyeckasi U HHIyKTUBHAs 47 33 - 85 15
I 35 65 81 19
EMkocTHas 60 40 - 87,5 12,5
50 50 86 14
Omudeckast 1 MHAYKTHBHAS 44 36 - 81 19
A 20 80 70 30
EmkocTtHas 50 50 - 85 15
50 50 83 17
Omuueckas ¥ HHAYKTHBHAS 35 65 - 3 25
60 40
i E 44 | s6 80 20
MKOCTHAs - 77 23
OMuyeckasi U HHIyKTUBHAs 30 33 17 60 40
c 30 40 30 50 50
EMkocTHas 30 59 11 70 30




| | | 30 | 575 125 | 60 | 40 |

IIpumeyanus:

1. B 3HaMeHaTene yKa3aHbl COCTAaBHI cMecelt s nckpooopasyronmx Mmexanm3MoB 11 u 11 Tumos.

2. Jlns momyveHHss HEOOXOIMMOr0 KadecTBa HACTPOMKHM MCKPOOOPas3yIoIIero MeXaHn3Ma COCTAaBbI CMECEH MOTYT
U3MEHAThCA B Ipeaenax + 2 %.

(M3menenHas pegakuusi, U3m. Ne 1).

2.8.12. Tlpu npoBeeHNN WCTIBITAHUNA DJIEKTPOOOOPYIOBAaHUS B HOPMAIBHBIX PEKUMaX PaOOTHI
JIOTIOJTHUTEIBHO KOMMYTHUPYIOT CIEAYIOLIUE LIETIN:

a) MIEpPBUYHYI0 0OMOTKY TpaHc(opmaTopa, MATAIOIIET0 HCKPOOE30ITacHbIE TETH;

0) nmepBUUHYI0 OOMOTKY pa3AeNuTENIbHOTO TpaHchopMaTopa;

B) NEPBUYHYIO (BTOPHYHYIO) OOMOTKY BBIXOIHOTO TpaHC(hopMaTropa YyCHIUTENs, TeHepaTopa,
npeoOpa3oBarers;

I) ey TUTAaHUS BBIXOAHOTO KacKajia yCUIIMTEINs, TeHepaTopa, mpeodpa3oBaress, coaepKalie
TpaHcHOopMaTOpBHI.

(M3meHnenHas pexakuusi, U3m. Ne 1).

2.8.13. KoMMyTanuio NOpOU3BOAAT CHELUUAIBHBIM YCTpPOHCTBOM. YacToTa KOMMYyTallUu
oJI0MpaeTcsl SKCIEPUMEHTAIBHO 1O HauOOJIbIIEH BEpOSTHOCTH BOCIJIAMEHEHHS B3PHIBOOIIACHOM
CMECH OT UCHBITYEMOH LIETH.

2.8.14. B anektpoobopynoBanuu ¢ ypoBHeM B3pbiBo3amuthl PIT (Mc), 2 (ic) HOMONMHUTENBHYIO
KOMMYTAIIMI0O B HOPMAJIbHOM PEXHME MPOBOJAT TOJBKO MPU HATMYHHM B UCKPOOE30MACHBIX IEMIX
HOPMAaJIbHO UCKPALINX KOHTAKTOB.

2.8.15. DnemMeHTHI 3IEKTPOOOOPYAOBaHMS, B TOM YUCJIE U HEYIOBIETBOPSIONINE TPEOOBAHUIM
HACTOSIIIET0 CTaHAAPTA, IPU UCIBITAHUAX 1O 1. 2.8.12 He MOBPEXKAAIOTCH.

2.8.16. IIpu ucnblTaHUM LENU 3a3€MJICHHUS HCKPOOOpa3yIOIIMM MEXaHHW3M BKIIIOYAIOT MEXKIY
o0meld TOYKOM 3a3eMJICHUS OSJEKTPOOOOPYIOBAaHUS H  OOIIUM  3a3eMJISIIOIUM  KOHTYPOM
UCTIBITATEIbHOM ycTaHOBKU. [Ipu 3TOM Bce 4acTu 35eKTpooOOpyIOBaHUS HAJEKHO H3OIUPYIOTCS
OT 3eMJIH.

2.8.17. B ucmeiTyemMyo ILelb BKIIOYAIOT JOMYCTUMbIE WHIYKTHBHOCTh M €MKOCTh BHEIIHEH
UCKpoOe30nacHOM IeNH, BHEIIHWE IPUCOEIUHUTENbHbIE Kalbenu (MpoBoja) MaKCHUMAJIbHO
JOTTYCTUMOM JJIMHBI UJTU UX YKBUBAJICHTHI.

2.8.18. B KaXIOM HCHBITATEIbBHOM pEXHUME MpoBoaaT He MeHee 16000 3amblkaHuil u
pasMbikanuii 1menu. llems cumraror wuckpobOe3omacHou, ecnu mocie 16000 3aMbIkaHWUE W©
pa3MbIKaHUI HE TMOJIYYeHO HU OJHOTO BOCIUIAMEHEHHS KOHTPOIJBHOH cMecH JHO0 BEpPOSATHOCTH

BOCIUJIAMEHEHUS HE MPEBBIIIAECT 1073.

[Tpu ucnbITaHUSX LIETIEH MOCTOSHHOTO (BBINIPSMIIEHHOI0) TOKA MOJIIPHOCTh UCTOUYHUKA MUTAHUS
Ha KOHTaKTaX MCKpoOOpasyoolero MexaHu3Ma JOJDKHA M3MEHAThCs uepe3 Kaxzaele 8000
pa3MbIKaHUM U 3aMBIKAaHUU LIECTIH.

[Tpumepnas opma MpOTOKOJIA UCTIBITAHUHN TTPUBEeHA B pruioxkeHuu 10.

(M3meHnenHas pexakuusi, U3m. Ne 1).

2.8.19. omyckaeTcsi NMPOU3BOAUTH OLIEHKY HCKPOOE30MACHOCTH LENel M0 XapaKTepUCTUKaM
UCKPOOE30IIaCHOCTH, MPUBEICHHBIM B CIIPABOYHOM IPUIIOKEHUU 3 0€3 MCIBITAaHUN BO B3PBIBHOU
KaMmepe. JleficTByromue B LEMAX TOKM M HANpsDKEHUS B ATOM ciaydyae yMeHbmaroT Ha 30 % 1o
CPaBHEHHUIO C UX UCKPOOE30MaCHbIMH 3HAUEHUSMH, IOJYUYEHHBIMHU [0 XapaKTEPUCTHUKAM.

2.8.20. B CcOOTBeTCTBUM C KOHCTPYKIMEH M Ha3HAUYEHUEM 3JIEKTPOOOOPYAOBaHMS
UCIBITATENIbHAs OpraHM3alMsl MOMKET MPOU3BOJIUTH 10 OTAEIbHBIM METOAMKAM U JIpyrHe
HE00XOIMMBbIE BUJIbI UCIIBITAHUM.

HpHMep BBINNOJTHCHUA UCKPO3AIIIUTHOIO 0JI0KA HA AuoAax € NMpoBOJIOYHBIMH BbIBOJ1aMHU



He donycxaemcn

a - BICKTPUIECKasi CXeMa; 6 - HABECHOM MOHTaX; 6 - TICUATHBIN MOHTaX; V - IYHTUPYIONIMA U0, R -
OTPaHUYUTENFHBIN PE3NUCTOP; e-e - K HICKPoOe30MmacHO! enH (IIyHTHPYIOmEMY dJIEMEHTY); / - maHens; 2 - MpoBoI; 3 -
TeYaTHBIN TTPOBOJHUK

UYepr. 1

IIpumep BHINOJTHEHUSI HCKPO3AIUTHOTO THPHUCTOPHOTO 0JI0KA
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i 1ienn (IIYHTHPYIOIEMY dJIeMeHTy); | — maHens; 2 — npoBox; 3 —

JIETIECTOK; 4

; V - IyHTUpYIOWKNA TUO;

- HaBECHOM MOHTAaX; 6 - ICYaTHbIM MOHTAaX

a - DICKTPUIECKas cxema; 6
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- TICYATHBINA TPOBOJIHUK

UYepr. 2
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1 - MecTo IprCOeTMHEHUS TIPOBOIA; 2 - U30JIANHUS MTPOBOA; 3 - U3OJSAIIUOHHAS TPYOKa; 4 - MeCTa 3aIOJTHSHHUS
M30JLILIMOHHBIM KJIEeM; 5 - OCHOBAHHUE LITEIICENLHOTO pa3beMa

UYepr. 3

T[IPUJIOKEHUE 1
Obszamenvroe

BJIOK UCKPO3AIIUTHI HA CTABMJIMTPOHAX

1. brmox wuckpo3zamutel Ha ctabunutponax (BUC) mpexacraBmsier coOoil y3en 3aKOHYEHHOM
KOHCTPYKILUH, YAOBIETBOPSAIONIEH TpeOOBaHUSAM HacTosulero crangapra. OH CIIy’)XHT B KadecTBe
pa3aeNUTeIHLHOrO dJIEMEHTa MEXTy MCKpoOe3onacHsIMU B UcKpoonacHbiMU HersiMu. BUC coctout
U3 IMIYHTUPYIOUIUX CTAOMJIMTPOHOB U TIOCIIEIOBATEIHHO BKIFOUEHHBIX PE3UCTOPOB UIIU PE3UCTOPOB
u npenoxpanureneit (uept. 1). Bce smementst BUC nomkHBI MpencTaBisTh COOOW €IUHBIM
Hepa300pHBIN OJIOK, 3AJIUTHIN KOMIIAyHAOM, YCTOMYMBBIM B YCIOBUSX 9KCIUTyaTalllH.

2. Ha nmnepemenHom Toke mnpumeHsercs cxema BHUC co BCTpeyHO BKIIOYECHHBIMHU
crabmintpoHamu (uept. 16).

3. B wactHom ciyyae B BUC MoxeT oTcyTcTBOBaTh OaitacTHbIN pesuctop R2 (uept. 1B).

4. MomHocTh, paccenBaeMasi pE3UCTOpPOM RI, ompenensercs UCXOIsd U3 pPeKUMa C
3aKOPOUYEHHBIMU CTAOUIUTPOHAMH. MOITHOCTh, paccerBaeMasi pe3ucTopoM R2, ompenemnsercs o

bopmyme

1
PEU—-I,ﬁ
A2 ’

rae U - HanpspkeHue Ha crabunutpone V1, B.
(U3menennas penaxkuus, Uzm. Ne 1).

5. lens BUC, He coneprxkaias npeaoxpaHUuTeNs WIH PE3UCTOPa, TOJDKHA 3a3eMJIISThCS.

6. JlomyckaeTcst He 3a3eMJISTh LIENb OJIOKA MCKPO3ALIUTHI MPHU YCIOBUHU, YTO MYTH YTEUKH H
JNEKTPUYECKUE 3a30pbl MEXAY CBSI3aHHBIMM C HUM HCKPOONACHBIMHU ILIETISIMM U 3€MIIEH HEe HUXKe
3HAYEHUH, YKa3aHHBIX B Ta0JI. 6 HACTOSILETO CTaHAapTa.

7. Uckpo0Oe301acHOCTh JEKTPUIECKHX IIeTIel ¢ yPOBHEM B3pPBIBO3AIIHTHI ib, ic oOecrieunBaeTcs
BUC (wepr. la, 6, B), HMMCIOINIMMH TAIbBAHUYECKYIO CBSI3b TOYeK 1, 2 C CETEBBIMH
TpaHchopMaTopaMu OOILETro Ha3HAYCHHUS, YOBICTBOPSIOIIUMHE YCIOBHIM SKCILUTyaTalluH.

8. Mckpo6e30onacHOCTh AIEKTPUIECKUX IENeld ¢ YPOBHEM B3PBIBO3AIIMTHI 1a 00CCIICYMBACTCS
BUC (ueprt. 1r, 1), ycTaHABIMBAaeMbIMH BHE B3PHIBOOIACHBIX MTOMEIICHHI, UMEIOIIUMHU CBSI3b TOUEK
1, 2 ¢ cereBbIMU TpaHcpopMmaTOopamMu OOIIET0 HA3HAYEHMs, KOHCTPYKIUS U DJIEKTPUUECKUE
napaMeTpbl KOTOPBIX YIOBJIETBOPSIOT YCIOBUSAM SKCILTyaTallUH.

9. YerpotictBo anst npucoeauHernss bUC (mo 1. 8) K 3a3eMIICHHIO TOJDKHO JyOIUpOBaTHCS H,
COBMECTHO C 3a3eMJIIONIUM IIPOBOAOM, pacCUUTHIBAThC Ha |0-KpaTHBIH HOMHHAIBHBIA TOK
npenoxpanurteneii, ycranoBiaeHHbIX B BUC. OHU MOMKHBI BBIIEPKUBATh MEXaHUYECKUE HATPY3KH,
BO3MOXHBIE B YCIIOBHSIX IKCILTyaTallHH.

10. B BUC (uept. 11) HanpspkeHUe cpabaThiBaHus CTAOMIUTPOHOB VI, V2 nomKHO OBITH BHIIIIE,
4yeM cTaOUIMTPOHOB V3, V4, a MOIIHOCTB, paccenBaeMasi pesrucropamu R/, R3, paccuuThIBaeTcs 1o

dbopmyne

ATH _

Fz 15

2

2

e AU? - pasHOCTb HANpsOKEHHit cpabaThiBanus crabunutponos Vi, V2 u V3, V4, B;

R - conporusnenue pe3uctopos R1, R3, Owm.

(M3menenHnas pegaxkuus, U3m. Ne 1).

11. BUC no n. 7 u 1. 8 A0MKHBI OBITh pacCYMTAHBI Ha TMOMaJaHUE B TOUKH 1, 2 HaNpsHKEHUS
cetu. PacueTHast orneHka uckpoOe3onacHOCTH BhIXoAHBIX Ienedt BUC mpuBeaeHa B CIipaBOYHOM
MIPUIIOKECHNH 5.

HpHHIII/IHPIaJILHI)Ie JJICKTPHICCKHUE CXEMBI 0JI0KOB HCKPO3alllMThI HA CTﬁﬁHHHTpOHaX
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a - cxeMa 0J10Ka ¢ OayIacTHBIM PE3UCTOPOM; O - cXeMa OJI0Ka ¢ OaIacTHBIM PE3UCTOPOM JUISl IEPEMEHHOTO TOKA; 6 -
cxema 0110ka 6e3 0aJTacTHOTO Pe3UCTopa; 2 - CXeMa 0JI0Ka JUIsd IEPEMEHHOT0 TOKa ¢ 0aIacTHBIMU PE3UCTOPAMH 1
3a3eMJICHHOM Cpe/IHel TOUKO# CTAOMIMTPOHOB; O - cXxeMa OJIoKa IS IEPEMEHHOI0 TOKa ¢ 0aJulaCTHBIMH PE3UCTOpaMuU
¢ nyOJIMpOBaHUEM CTAOMIUTPOHOB M 3a3€MJICHHOM MX CpeIHEH TOUKOM; /-2 K UCKPOOTacHOH 1en; 3-4 K
nckpobesonacHoii nuenu; Vi, V2, V3, V4 - myHTUpYyIomue cTabunutponsl; F1, F2 — npenoxpanurenu; R1, R3 -
OTPaHUYUTEIFHBIC PE3UCTOPHI; R2, R4 - GayutacTHBIC PE3UCTOPEI

UYepr. 1

T[IPUJIOJKEHUE 2
Obszamenvroe

YHUOUIUPOBAHHBIN NCKPOOBPA3YIOIINIA MEXAHU3M

Kunemarnueckass cxema M KOHCTPYKIIMSI DJIEMEHTOB YHU(PHUIMPOBAHHOIO HCKPOOOPA3YIOLIEro
mexanusma (I Tum) moka3ansl Ha ueptT 1, 2 u 3.

Hckpoobpasyrouii MExaHu3M COCTOUT U3 KaJIMUEBOIO JIUCKA C IBYMs M1a3aMH, UCIOIb3yEMOI0
B KayecTBE MEPBOro 3JeKTpoja. B kauecTBe BTOpOro ayekrpona nmpumeHsiercss 4 BoJIb(GPaMOBBIX
npoBoJiOKK AuamerpoM 0,2 MM, 3aKperuieHHble B JAeprKaTeie MPOBOJOK. /[IMHA MpOBOJOK BHE
nepxkatens cocraBisger 11 mm. PaccTosiHue kaqMueBoro 1ucka oT iepkareisi IPOBOJIOK COCTABISET
10 mMM. Jluck nns KperuieHHs MOJBMKHBIX KOHTAaKTOB JOJKEH HMETh HOMMHAIBHOE YHCIIO
oboporoB 80 00/mMuH. KanmueBslii AMCK Bpamiaercs B 0OpaTHOM HampaBJICHHUH uepe3 3yOuaTyio
nepenayy B cootTHomeHuu S50 : 12.

CoOcTBeHHass €MKOCTh HCIBITATENILHOW almaparypbl, U3MEpEeHHas Ha KJIeMMaxX KOHTAKTHOTO
YCTPOWCTBA MPHU Pa30OMKHYTBHIX KOHTAKTaX, HE JOJKHA TpeBbimarh 30 nd, a HHAYKTUBHOCTH MPHU
3aMKHYTBHIX KOHTaKTaX JOJHa ObITh He O6osee 3 MkI'.

YHu(UIUpOBaHHBIN HCKPOOOPA3YIOIMNUNA MEXaHU3M MPEAHA3HAUCH JJIsI UCTIBITAHUS OMHUYECKUX,
UHAYKTUBHBIX U E€MKOCTHBIX LIeTle CO CIEAYIOIIMMU TMpeneibHbIMU TapaMerpamu (Ipu
HOMMHAJILHOM YacTOTE BPAILEHUS):

TOK 4epe3 KOHTAKTHI - 2A;

WHIYKTUBHOCTH - 1 [

HanpspkeHue- 1000 B.

Pacmmpenue nuamazoHa MHAYKTUBHOCTEH cBblle 1 ' BOBMOXKHO MyTeM yMEHBIIEHUSI YaCTOTHI
BpaileHus 10 1/3 ycraHoBIeHHOTO 3HaueHus. [Ipu 3TOM HEOOXOAMMO CIETUTH 3a TEM, YTOOBI TOK
BO BpEMsl 3aMKHYTOIO COCTOSIHHS KOHTAaKTOB IMpPUHHMaJl yCTaHOBHBIIEEcs 3HaueHHe. B ciyuae
MPUMEHEHHUS UCKPOOOPa3yIOIUX MEXaHM3MOB B €MKOCTHBIX LIETIAX, CleAyeT oOpaliaTh BHUMaHHUE
Ha TO, YTOOBI 32 MPOMEKYTOK MEXIy IBYMS UCKPEHUSMU IMPOUCXOIMIA TIOTHAS 3apsiIKa EMKOCTH.
YacToTra MCKpeHMI MOXKET ObITh YMEHBIIIEHA IyTEM CHSTHS ABYX MPOBOJOK WJIM YMEHBIICHUS
YaCTOTHI BPAIICHHUS.



[Tpn yuere kosmyecTBa MCKpEHHH HEOOXOAMMO CUYMTaTh, YTO 3a OAMH IIOBOPOT JepiKaTes
BOJIL()PAMOBBIX IIPOBOJIOUEK OOpaszyeTcs Cleayrollee KOJIWYeCTBO MCKpeHMH (TMpH vacToTe
Bpamenus 80 06/MHH), yKa3aHHBIX B Ta0. 1.

Taonumal
['pymIiet U MOATPYTIITEL KonnuectBo
BI/II[ ueneﬁ B3pLIBO3aH_[I/II_HeHHOFO I[I/Ial'[a?)OH HapaMeTpOB ueneﬁ I/ICerHI/II/I 3a OJUH
ANEKTPOOOOPYNOBAHUS TIO 000pOT neprkatenst
I'OCT 12.2.020-76 MIPOBOJIOYEK
I, ITIA Or10%mo 1l 8
»7,5» 140 B
WHIYKTHBHbIE »1» ST 67
o 1B, 1IC »7,5»30B
»104» 10T 8
» 10 » 140 B
Omuueckne L, IIA, 1IB, IIC L<104T 8
Ot 10 10 107! MKD
< I, IIA, IIB, IIC 4
Emxocthblie (I3ap < 2MA) , 1A, 11B, 5 106 5 1 MK

Konnpl  Bonmb(paMOBBIX  MPOBOJOK  JJIE  HMCKJIIOYEHUS  pACUICIUIEHUS TMpeABapUTEIbHO
orasistorcs. [lepen ycTaHOBKOI MPOBOJIOK B JAepKATEb MIAPUKH, 00Pa30BaBIINECS B PE3yJIbTaTe
OTUIABJICHHSI, YIAJSIOT C TIOMOIIBIO IMTHHIIETA.

Jns moArOoTOBKH BOJB(MPAMOBBIX MPOBOJIOK MOXET OBITh HCIOJIB30BAHO CJEAYyIOIIee
ABTOMATHYECKOE YCTPOWCTBO. Ha Baiy aneKkTponaBuraTels, 4acToTa BpalleHUs KOTOpOro a0 9
00/MHWH, YCTaHOBJIEH CHEIUaIbHBIN 0apabaH C MPYXUHHBIMHU 3aXBaTaMH, KOTOPBIC 3aXBAaTHIBAIOT
MIPOBOJIOKY U TUIOTHO HaMaThIBAIOT €€ Ha CEKTOPHBIE KOHTAKTHI, YCTAaHOBIIEHHBIE Ha Oapabane. [1pu
HTOM 4Yepe3 MPOBOJIOKY Ha y4acTKe 2-3 MM IMPOTEKAET AIEKTPUUECKUI TOK, BEJIMUYMHON OKOJIO 25 A
IpU HampspDkeHunu 72 B, KOTOpwI pacmiiaBiseT mpoBoJoKy. st moaBoaa Toka K BoJb(hpaMoBOi
IMPOBOJIOKE CJIY’KAT CICHHUAJIBHBIC IMOJABUKHBIC KOHTAKTBI, KOTOPLIC MPHUKXUMAIOT €€ K CCKTOPHBIM
KOHTaKTaM. 3a oJluH 000poT Oapabana obpasyercs 12 mpoBosiok amuHON 15-20 MM ¢ mapukaMu Ha
KoHIax. [lng ynaneHus MPOBOJOK U3 3aXBAaTOB B YCTPOWCTBE MPEAyCMOTPEH KIMHOBHIHBIM
BBICTYII, KOTOpblf/'I BXOOUWT B 3aKUM, pasABUTACT IJIACTUHYATBIC IIPY’KHUHBI U IIPOBOJIOKA BBITIAAACT.

KunemaTtnueckasi cxeMa YHH(UIIUPOBAHHOT0 HCKPOOOPAa3y0Iero MeXaHu3mMa
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ITPUJIO’KEHUE 3
Cnpasounoe

METOAUKA ONPEJAEJEHUSA BOCINIAMEHAIOIINUX TOKA U HAIIPSKEHU A
ITOCTPOEHUA XAPAKTEPUCTUK HCKPOBE3OITACHOCTH

OnpezneneHre BOCIUIAMEHSIONIETO TOKa (UIi OMHYECKOM WM WMHIYKTHBHOW WENH) WM
BOCIUIAMEHSIOIIET0 HAPSDKEHUS (U711 eMKOCTHOH IIeMH ) TPOU3BOAUTCS C TIOMOIIBIO YCTAHOBOK JUIS
NPOBEICHUS KOHTPOJIbHBIX MCIIBITAHUM AJEKTPHUECKUX Ienel Ha UCKPOOe30MacHOCTh, YKa3aHHBIX
B pa3Jl. 2 HACTOSIIETO CTaHIapTa.

l.OnpeneneHue BOCHNIaMEHSIIOMETO0 TOKA

1.1. B uccneayeMoil nenu MOCTOSHHOTO WJIM NEPEMEHHOTO TOKA IMPH 33JaHHOM IOCTOSTHHOM
HanpspKeHUU (JUTS OMHYECKOHM IeTn) WM TPU NOCTOSHHOM HANpPsHKCHUH M WHIYKTUBHOCTH (JJIS
UHIYKTUBHOM IEMH) ONpEAEseTCs TOK, BBI3BIBAIOIIMK BOCIUIAMEHEHHUE CMECH C BEpPOSITHOCTBHIO
(2+5) 107! (1-5 Touxa); 102+107! (2-51 Touxa) u 103+102 (3-51 TouKa).

1.2. TTo momy4eHHBIM 3 3KCIIEPUMEHTAIBHBIM TOYKaM B MPSMOYTOJBHOW CHCTEME KOOPAHMHAT C
paBHBIM JIOTapu(MUUIECKUM MAcIITa0OM MO OCH aOCIMCC M OpJMHAT CTPOUTCS 3aBHCUMOCTh P = f
(). Ilo ocu opAMHAT OTKJIABIBACTCS MOMyYSHHAs! BEPOSITHOCTH BOCIUIAMEHEHHS, a TI0 OCH a0CIHcCe -
COOTBETCTBYIOLIHH €i TOK. B ciryuae, korja mo 3 Toykam IMocTpoeHHe NpsSMOH JIMHUH 3aTPyAHEHO,
B IIPOMEXKYTKE MEXAY UMEIOIIMMHUCS HaXOAT €llle HECKOJIbKO Touek (1-2 mT.) TeM ke crnocoooM.

1.3. Ipsimyro nmuHMIO 3aBUcHMOCTH P = f{]) mpoaomkaroT 10 mepecedeHus ¢ 0Chbl0 adCIUCC TpU

BEPOATHOCTH 103, Toxk, COOTBETCTBYIOIIMK TOYKE TEPECEUCHHsI, TMPUHUMAETCS B KadecTBe
BOCIIJIaMEHSIOLIETO.

1.4. Ina pacdera BEpOSTHOCTH BOCIUIAMEHEHHUS B KaXJOM AKCIEPUMEHTAIBHON TOYKE HOJAKHO
ObITh moNMyuyeHO He MeHee 16-20 BocmilamMeHeHHMH cMecu. BepoATHOCTh BOCIUTAMEHEHHS
ompeaensercs no Gopmyie

p=
n, (1)

/i€ M - KOJMYECTBO BOCIIJIAMEHEHUN CMECH;

n - 0011ee KOJIUYECTBO MPOU3BEIEHHBIX UCKPEHUH.

2.0npeneneHue BOCHJIAMEHSIOUEro HaNpsKeHU

2.1. B uccnenyeMoil nenu MocTOSHHOTO WM NEPEMEHHOTO TOKA MPH 33JaHHOM IOCTOSHHOM
3HAYEHUHU €MKOCTH U MOCTOSIHHOM CONPOTUBJICHNUH Pa3psiIHOTO PE3UCTOPA YCTAHABJIMBAIOTCS TAKHE

HANPSDKEHUS, KOTOPbIE BBI3BIBAIOT BOCIIJIAMEHEHHE CMECH C BEPOSITHOCTAMU (2+5)- 1010210 u
10'3+10'2, AQHAJIOTUYHO TOMY, KaK 3TO YKa3aHo B mil. 1.1-1.3 HacTOsIIEero npuioxXeHus.



2.2. Ilo moly4eHHBIM JTaHHBIM CTPOUTCS 3aBUCUMOCTh P = f(U) aHamoruyHo 1. 1.2 HacTOSIIEro
npuiokeHus. Ho mpu 3ToM 1o ocu abCIuce OTKIIAABIBAIOTCS HANIPSKCHHUS.

2.3. Touka mepeceyeHUs MOTYYEHHOU MPSIMOM JMHUU C OChIO aOCLMCC NPU BEPOATHOCTH 1073
MIPUHUMACTCS 32 BOCIUTAMCHSIOIIEE HANpsDKeHNE. Pacder BepOSITHOCTEH MPOW3BOIUTCS aHATIOTHYHO
n. 1.4.

2.4. Tlpu ompenelcHUH BOCIUIAMEHSIONINX HANpsHKeHW 0€3 OTKIIOYEHUS EMKOCTH OT
WMCTOYHMKA 3aps/ia, TOK B 3apsaHON Ilenmu Jo/bkeH OwniTh He Oonee 2 MA. Ilpu ompeneneHuun
BOCITUJIAMEHSIOIIETO HAMPSOKEHHs] ¢ OTKIIOUYEHHEM €MKOCTH OT HCTOYHMKA 3apsAnaa, HeoOXOoIuMo
CIeTUTh 3a TEM, 4YTOOBl MOJKIIOYCHHE 3apSIKCHHOW EMKOCTH TPOUCXOAWIO B MOMCHT
Pa30MKHYTOI'O COCTOSTHUSI KOHTAKTOB UCKPOOOPA3YIOIIEro MEXaHu3Ma.

2.5. I'paduku nomyuaemsbix 3aBucumocteid P = f(1) wiu P = f(U), a TakKe dIeKTPUIECKUE CXEMBI,
UCIIOJIb3yEMbIE [T UX MOTYYeHHs], TOKa3aHbl Ha YepT. 1.

Yron Haknona npsimoit P = f (1) unu P = f (U) x ocu abcuuce BeauciseTcs no popmyie

lgF-lg /
lgp=——"—
gl -lg i | )

rae P,, P; - momy4eHHbIe BEPOSTHOCTH BOCIIJIAMEHEHNS;
15, I; - COOTBETCTBYIOIME UM TOKH (HaNPSKEHU) TIODKUTAaHHUS.
3.YupouleHHBIH METOJ ONpENENEeHUs] BOCNIAaMEHAIIUX NapaMeTpoOB
3.1. Ecam xapakrtep uccieayeMoi Ienu HW3BECTEH, a TaKKe M3BECTEH YroJyl HakjoHa (tg¢) mms
JAHHOTO MCKPOOOpa3yIolIero MexaHu3Ma U aHaJIOTUYHOW IIeMH, OINpe/eseHHe BOCILUIaMEHSIOIINX

napamMeTpoB (TOKa WJIM HAINpPSDKEHUS) MOXKET OBITh NMPOU3BENEHO MO OJHOW 3KCIIEPHUMEHTAIbHOU
Touke. [Ipon3BoauTCs 3TO CcreayomuM o0pa3oMm.

Tad0axunal
Yron HakioHa TepecueTnsiit ko3ppurment K npu P = A-1073, s A*, paBHOTO
BEPOATHOCTHO
KPHBOi 1,5 2 3 4 5 6 7 8 9
77° 0,91 0,85 0,784 0,728 0,69 0,66 0,626 0,608 0,605
77°30' 0,914 0,857 0,785 0,725 0,698 0,67 0,628 0,619 0,61
78° 0,916 0,862 0,788 0,736 0,698 0,68 0,656 0,636 0,625
78°30' 0,918 0,87 0,8 0,759 0,72 0,69 0,672 0,654 0,64
79° 0,924 0,874 0,806 0,774 0,731 0,698 0,684 0,669 0,663
79°30’ 0,927 0,88 0,815 0,779 0,74 0,71 0,695 0,68 0,67
80° 0,93 0,89 0,885 0,824 0,784 0,752 0,709 0,69 0,678
80°30’ 0,932 0,89 0,832 0,804 0,763 0,735 0,721 0,705 0,681
81° 0,934 0,895 0,841 0,824 0,774 0,749 0,733 0,72 0,705
81°30’ 0,939 0,901 0,85 0,824 0,784 0,761 0,744 0,73 0,72
82° 0,944 0,908 0,859 0,824 0,799 0,774 0,76 0,74 0,735
82°30’ 0,947 0,913 0,865 0,834 0,798 0,784 0,757 0,745 0,74
83° 0,951 0,918 0,872 0,845 0,798 0,785 0,758 0,75 0,745
83°30’ 0,953 0,923 0,881 0,858 0,82 0,804 0,786 0,773 0,767
84° 0,956 0928 0,89 0,862 0,842 0,824 0,814 0,796 0,79
84°30’ 0,959 0,933 0,90 0,874 0,856 0,837 0,827 0,813 0,807
85° 0,962 0,938 0,91 0,880 0,87 0,85 0,84 0,83 0,824
85°30’ 0,966 0,94 0,918 0,897 0,88 0,864 0,85 0,846 0,839
86° 0,97 0,95 0,926 0,908 0,89 0,879 0,87 0,862 0,854
86°30’ 0,975 0,957 0,934 0,919 0,9 0,893 0,888 0,874 0,872
87° 0,98 0,964 0,942 0,930 0,91 0,908 0,900 0,896 0,89
87°30 0,982 0,967 0,951 0,94 0,927 0,921 0,918 0,912 0,906
88° 0,984 0,972 0,96 0,95 0,944 0,935 0,93 0,928 0,922

* 3Havanias udpa B 0003HAYEHUH NOITYUYCHHONW BEPOSTHOCTH.

3.2. B uccnenyemoii 1enu ycTaHaBIMBAETCs Takou TOK (/) (A1 OMUYECKOW WM MHIYKTUBHOMU
nernw) win HanpsbkeHue (U) (I eMKOCTHOM IIemH), KOTOPBIC BBI3BIBAIOT BOCINIAMEHEHHE C



BEepOsTHOCTHIO (1,5+9) 1073,

3.3. Tlo Tabm. 1 Haxomutcs mepecueTHbId Kodduiment K A COOTBETCTBYIOIIETO YIJia
HAKJIOHA BEPOSTHOCTEH KPUBOMA () M MOTYYSHHOTO 3HAUCHHSI BEPOSTHOCTH BOCIUIAMEHCHUSI.

Bocmnmamenstonmii mapaMeTp onpenensercs mo Gopmye:

I,=KI,
U,=KU, 3)

rae I, U, - BOCIIaMEHSAIOIUE TOKH WIIM HAIPSKEHUS, COOTBETCTBYIOLIME BEPOATHOCTH 1073;

[, U - TOKM WM HanpsiKeHus 1o 1. 4.2.
[Ipumep. B pesynbrare »sKkcnepuMeHTa OBLIO YCTAHOBJIEHO, YTO B HCCIEIyeMOU
ANeKTpUUecKoi 1ienu npu Toke (/), pasuom 100 MA, mosry4yaeTcst BEpOsSITHOCTh BOCIIaMeHEeHus1 P =

41073, [TpenplaymuMu SKCIIEPIMEHTAMH  YCTAHOBJIICHO, YTO HCIIOJIB3YEMBIH HCKPOOOpa3yONIuii
MEXaHH3M JJIsl aHAJOTHYHOM IIeNH JaeT yroJl HaKJIOHA BEPOATHOCTEH KpuBOH, paBHbIN 85°30". (¢ =
85°30"). Ilo tabnmme mns sroro yriaa HaxoamMm K = 0,897. Orcioma BOCIUTAMEHSIONIUNA TOK,
COOTBETCTBYIOIINI BEPOSITHOCTH 1073, paBeH

1,=0,897-100 = 89,7 ~ 90 MA

(M3menenHas pegakuusi, U3m. Ne 1).

4. XapaKTEepUCTUKH HCKPOOE30MacCHOCTH

4.1. XapakTepuCTUKN HCKPOOE30MACHOCTH CTPOSATCS B MPSIMOYTOJBLHOW CHUCTEME KOOPAUHAT C
Jorapu(MUUECKUM MacmTaboM. ODKCIMEpUMEHTAIbHBIE TOYKUA (BOCIIAMEHSIONINE ITapaMeTpPhl)
onpenenstoTes A neneit ¢ unaykrupHoctoio: 1, 10, 100 mxI'; 1, 10, 100 mI'; 1, 10 T u 1. 1. wnm ¢
emkoctbio 100, 1000, 10000, 100000 nd; 1, 10, 100 Mx® u T. 1.; C pa3psAAHBIMU pPEe3UCTOpaMH 1,
10, 100, 1000 Om u 1. n. BenuuuHbl HANPsSOKEHHs TPUHUMAIOTCS HCXOIs U3 YAOOCTB UX
IanpHennero ucroab3osanus. O0brano 310 7,5; 15; 24; 30; 45; 70; 120 B.

4.2. Ha uyepr. 2-15 mnpuBeAeHbl 3aBUCUMOCTH MHUHUMAJbHBIX BOCIUIAMEHSIOIIMX TOKOB U
HANpsOKEHUN I BCEX MPEACTABUTENBHBIX B3PBIBOOMACHBIX CMECEHl ONTHUMAalbHOTO COCTaBa,
MOJTyYEHHBIE C TOMOUIBI0 YHU(PHUIIMPOBAHHOIO UCKPOOOPA3YIOIIEro MeXaHU3Ma (CM. IIPUIIOKEHNE 2
00s13aTeIbHOE).

XapaKTepuCTUKU TPUBEAECHBI K BEPOIATHOCTU P = 1073,

Jns ompeneneHuss MO XapaKTEPUCTHKAM HCKPOOE30MacHOro 3HAUYEHUs TOKa (HampsyKeHUs)
HEOOXOIMMO JJIsl 3aJ@HHbIX DJJIEKTPUYECKMX [apaMeTpoB LENU OMNPEAETUTh MHHHUMAJbHBIN
BOCIUIAMEHSIOIINN TOK (HaNpshKEHUE) U1 3aJaHHOM B3pBIBOOIIACHON CMECH U 3aTEM Pa3IEeIUTh €r0
Ha KO3 UIHEHT HCKpoOe30macHoCTH, T.€. Ha 1,5.

ITpu pacuere neneil nepeMeHHOro Toka HEOOXOAMMO NMPUHUMATh aMIUIUTYIHbIC 3HAUEHHSI TOKA
Y HaNpsDKEHUS.

5.Metonuka ompenedeHnuss ONTUMAaJIbHOTO cCOCTaBa cMecu, Haubomee
JETKO BOCHJIAaMEHsAEeMOM snekTpuueckumu paspsaaamu (C))

5.1. Jlng onpenesieHust UCNOJIb3YETCsl YKa3aHHasl B pas3zesie 2 HACTOSIIEro CTaHJapTa YCTAaHOBKA
JUISL IPOBEICHUS] KOHTPOJIBHBIX MCIIBITAHUH IEKTPHUECKUX 1eNel Ha HCKPOOEe30MacHOCTb.
[Topsimok onpeaenennst C " CIEAYIOUINN.

[IpenBapuTenbHO MO pEaKUUU IOJHOIO CrOpaHUsl MCCIEAYEMOro BELIECTBa ONPEIeIIsIeTcs
CTeXHOMETpUYeCcKuil coctaB cmecu. KoHIeHTpalus ra3za WiM mapa B BO3JyXe, COOTBETCTBYIOIIAS

crexuomerpuieckoit (C,, ), BBIMUCIAETCS 110 popmyie

1004
A+476-5 | % (06bemMHBIX), (1)

£mer

rne A, b - crexuomerpuyeckie KodQGUIMEHTH PEaKIIny TOPEHHS,
A - 4HCII0 MOJIEKYJT TOPIOYETO;
b - gucno monexyn Kucaopoia, HeoOXOAMMOTrO ISl TOJIHOTO CTOPaHUs TOPIOYETO B BO3IyXe.



5.2. B KOHTpOJIbHOW 1€MW TOCTOSHHOTO TOKa Mpu Hanpsbkennn 24 B, copepxkaiieit
uHayktuBHocth 0,1 I, ycraHaBIMBaeTcsl TOK, KOTOPBIM BBI3BIBAET BOCIUIAMEHEHUE CMECH

CTEXHMOMETPUYECKOT'0 COCTaBa C BEPOSITHOCTHIO (3+5) 1072,

5.3. KoHIeHTpalys CMeCH H3MEHSETCs B OOJBILIYI0 MM MEHbLIylo cropody ot C, .- (war

u3Mmepenus 1-5 % oO0bemHbIX). [Ipy Ka)k10M HOBOM 3HAUEHUH KOHIEHTPAIMH OTPEAETSEeTCs TOK,
BBI3BIBAIOIIMN BOCIIZIAMEHEHUE C BEPOSITHOCTBIO (3+5)-10'2. ITo momy4YeHHbIM 3HAYEHUSAM CTPOUTCS
3aBucuMocThb I, = f(C), rue I, - TOK, BBI3BIBAIOIIME BOCIUTAMEHEHHE € BEPOATHOCTBIO (3+5) 1072
Cp - KoHueHTpanus roptoyero B cmec. KoindyecTtBO TOYEK (MCCIENyEeMBIX KOHIEHTpALHii)

MMPUHUMACTCA TaKUM, YTOOBI YKa3aHHass 3aBUCUMOCTbL HMCJIA SBHO BI:Ipa)KGHHLII\/JI MHUHUMYM.
KOHHGHTpaI_[I/IH, COOTBCTCTBYIOIIIasd HAWMMCHBUICEMY 3HA4YCHUIO 13 INPpUHUMACTCA B KadYC€CTBC

ontuMansHon C e

5.4. TlonydyeHHOe 3Ha4Y€HHWE ONTHUMAJIBHOTO COCTaBa CMECH YTOYHSETCS C IOMOIIBIO
aHajgornyHo m. 5.2 menu ¢ uHAYKTUBHOCTHIO 0,01 I'. [l Hee HaxoAWUTCS TOK, BBI3bIBAIOLIUI

BOCIIJIAMEHEHHUE C BEPOSTHOCTHIO (3+5)-10'2 CMECH ONTUMaJIbHOTO coctasa (C,), ONpeAeeHHON Mo

1. 5.3. 3aTeM KOHICHTPALHUs CMECH H3MEHSETCs B OOJBLIYIO HIIM MEHbIIYI0 CTOpoHY OT C, 1 JUIst

KQXKI0T0 3HAUCHUSI KOHIIEHTPALUH HAXOAUTCS BOCIIAMEHSIOINIA TOK MPU BEPOATHOCTH (3+5) 1072,
KonudecTBo TOUek A0mkHO OBITH He MeHee 5. JlambHeimas oOpaboTka pe3ysIbTaToB MPOBOIUTCS
aganornyHo 1. 1.4. Illar xonmnenrpamuit B obmactu C , HOIKCH OBITb, IO BO3MOYKHOCTH,

MUHHUMAaJbHBIM.
5.5. 3nadenue C, MOXET JOMONHUTENBHO YTOYHATHCS C MOMOIIBIO KOHTPOJIBHONH EMKOCTHOM

uenn. s €, Haxomurest Hanpspkenuwe (mpu emkoctd uemu - 0,3+0,5 mMk®), BbI3bIBaromice

BOCIUIAMEHEHUE C BEPOSATHOCTHIO (3+5)-10'2. JlanpHeNIMi NOpsIAOK UCCIENOBAHMS aHAJIOTUYEH II.
1.4. Tlo nony4YeHHBIM 3HaYEHUAM CTpoHTCs 3aBUcUMOCTS 1, = f(C).

5.6. BeposATHOCTh BOCIZIAMEHEHHMH IS KaXKAOW SKCIIEPUMEHTAIBLHOW TOYKHU ONPENEIAeTCs KaK
YKa3aHo B II. 1.4 HaCTOSALIETO MPUIIOKEHMUSL.

KonndecTBO BOCTUTAaMEHEHHUH I KaXA0W SKCTICPUMEHTAIBHOW TOYKH JOJDKHO OBITH HE MEHEE
16.

OnTuMasibHble KOHILIEHTpAallMM HEKOTOPBIX ra30B WJIM MAapoB B ra30NapoOBO3IYLIHBIX CMECSX
IpUBEJECHBI B Ta0JI. 2.

6. Boibop mckpobOe3omacHBIX MmapaMeTpOB M METOJAMKAa HCHBITAHUHU
nHemneu NEPEMEHHOTO TOKa C 4YacTOTOH 10-150 k' o
3nekTpoobopynoBanus I rpynnsl

6.1. JlomycTtumble HCKpoOE30mMacHbIE TOKH BBIOMpAOTCS 1O TrpaduKy 3aBUCHMOCTH
BOCIUIAMEHSIOIIETO TOKA OT YacTOTHI (UepT. 15).

6.2. Jlnsa cuctem, B KOTOPBIX UMEET MECTO IOCJIEN0BATENbHBIN PE30OHAHC WM TAaKOH PE30HAHC
MOKET BO3HUKHYTb 3a CUET E€MKOCTH IPUCOECIUHSEMBIX YCTPOWCTB, IPOBOAOB WM Kabeneil,
JIOITyCTUMBIE MCKpOOE30MacHble TOKU NpPU PE30HAHCE M NPU EMKOCTH, OOJblIeH pe30HaHCHOM,
BBIOMpAtoTCs 1Mo Tpaduky (4epT. 15), a mpu eMKOCTH, MEHBIIEH PE30HAHCHOM, - C Y4eTOM Trpaduka
CHI)KEHHS BOCIUIAMEHSIOIIETO TOKA OTHOCUTEJIBHO BOCIUIAMEHSIOILErO TOKAa IPH PE30HAHCE OT
eMKocTd (4ept. 16). 3aBUCUMOCTH CHIMKEHHSI BOCIUIAMEHSIIOLIET0 TOKA CTPOSITCS JIsi MMOCTOSIHHBIX
MHAYKTUBHOCTEH M 4acTOT MapajielbHO IPUBEIEHHON Ha rpaduKe 3aBUCUMOCTH.

6.3. HcnplTaHuss Ha HUCKpOOE30IMacHOCTh BEAYTCS TOJIBKO B METAaHO-BO3AYIIHOM cMmecu ¢
MOBBIIIEHHEM TOKa B 1,5 pasza.

HcnblTanus ¢ NOpUMEHEHHWEeM OoJsiee  JIETKO BOCIUIAMEHSEMOW MCIBITATENIbHOW  CMeCH
JIOTIyCKAlOTCA TpU  YCIOBUM, €CJIHM Ui JAaHHOM 4YacTOThl M IIapaMeTpOB LENH W3BECTEH
k02 pumeHT nepexoaa K TaKOi CMECH.

6.4. UcnibiTanus BeayTcsa Ha UCKpooOpasytoiem mexanusme 111 tuma.

6.5. Cucrembl, B KOTOPBIX MOXET HMEThb MECTO IIOBBILIEHME TOKa 3a CYET PE30HAHCA,
WCIBITBIBAKOTCS IIPU PE30HAHCE U NIPU CHWKEHUU €MKOCTH HIKE PE30HAHCHOM.



TaOnuma 2

['pynms! OnTtuManbHas
B3PBIBOOIIACHBIX I'a3 win nap KOHIICHTpAIKs FOPOYCTO
cMmecei (Co)» *
1 Meran 8+8,6 %

MertaH (IPOMBIIUICHHBII ) 8+8,6 %
Ilenrtan 4,3+49 %
XTOPUCTBIN THIT 6,7+7,7 %
I'ekcaH, n3orexcan 122 Mr/n
[uknorekcan 143 mr/n
Byran 4,2 %
ArtetoH 7,0 %
Mertunanerar 315 mr/a (10,2 %)

A Metanon 15,0+17,3 %
benzon 158 mr/n
Aneranbaerns 7,9+9,8 %
[Ipoman 5,0+6,0 %
h-nporusoBBIN CIUPT 7,8+9,0 %
XTIOPUCTHIT BUHUI 8,0+9,0 %
(XJIOPUCTBIH ITHIIEH) 8,0+9,0 %
Huknonpormaxn 5,2+6,2 %
[{uknorekcux 128 mr/n
OTuieH 7,8 %

B JvsTHnosslit a¢up 5,5%
OKHCH dTHIIEHA 11,5 %
Oxuch nponuieHa 7,0 %
Bomopon 19,0+22,0 %

1C AneruieH 9,0 %
Cepoyriepon 252 mr/n
KameHHOyTroJIbHBII ra3 7,7 %

* OcTanbHOE BO3YX.

I'paduk 3aBMCUMOCTH BEPOATHOCTH BOCIJIAMEHEHUS OT BeJIMYMHBI BOCIIAMEHSAIOIIETr0 TOKA
WM HANPSIZKeHNs. DJIeKTPUYecKHe cXeMbl KOHTPOJIbHBIX Lieneii
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1 - oMuyeckas 11enb; 2 - UHAYKTUBHAS 1IeTlb; 3 - eMKOCTHAs IIeTlh 0€3 OTKJIIOUEHHUsI EMKOCTH; 4 - EMKOCTHAs IEMb C

OTKITIOYCHHUEM eMKOCTH; R pee - PESUCTOD JUIsl PETYIIMPOBKH TOKA B LETIH; R, ap - PE3UCTOD JUIs 3apsizia EMKOCTH; R pasp
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1 - 3HaYeHNe eMKOCTH, COOTBETCTBYIOIIEH pPE30HAHCY

UYeprt. 16

1IPHJIO’KEHUE 4
Cnpasounoe

OnpenesieHue TePMUHOB, IPUMEHSIEMbIX B CTaHIAapTe

Tepmun

OnpeneneHne

1. UckpooOpa3yromuii MEXaHu3M

2. MuHUMaNBHBIN,
BOCILIIAMCHSFOTIIHI TOK
(HampspKeHWE,  MOIMHOCTh — WIIH
SHEprus)

3. HckpobesomnacHsrii TOK
(HanpspKeHHe,  MOIIMHOCTh WK
JHEPTH)

4. Koadpunpmenr
HCKPOOE30MacHOCTH

S. XapakrepucTuka
HCKPOOE30MacHOCTH

6. Obecmnieuenne

HCKPOOE30IacCHOCTH LeTTH
7. HopmanbHblil pesxum

8. ABapuilHbI{ pexuM

9. HemoBpexgaemplii  3IIEMEHT
(y3em)

10. Hckpo3alllUTHBIE  3JEMEHTbI
(yctpoiicTBa)

11. 3aumTHBIE CpEACTBa

12. 3amuiiaemMelii  3JIEMEHT WIH
LIEMb

13. OTKpHBITBIE
HCKPSIIUE
HCKPOOE30macHo nenu

HOPMaJIbHO
KOHTaAKTBbI

KoHTakTHOE yCTpOHCTBO, NpEeOHA3HAUYCHHOE JUIA IIONYy4YEHUs pas3psioB B
UCTIBITYEMOM 3JIEKTPUUECKOM 1IeTTH

Tok, HampspKeHHEe, MOIMHOCTb WM DSHEPIUs B  OJJIEKTPUYECKOH IeTH,
BBI3BIBAIOIIME BOCTIIAMEHEHHE B3PHIBOOTIACHOH CMeCH C BEpOSATHOCTHIO 1073

HaunGonpmmit Tok (HampspkeHHE, MOIIHOCTh WJIM 3HEpPrHs) B 3JIEKTPUUYECKOU
nenu, oOpasyromed paspsabl, KOTOPBI HE BBI3BIBAET BOCIIAMEHEHUS
B3pBIBOONACHOM CMECH B IPEANUCAHHBIX HACTOSIIMM CTaHIApTOM YCIOBHSX
HCIBITAHUI

OTHOIIEHNE MUHUMAIIBHBIX BOCILIAMEHSIOUIUX TapaMeTPOB K COOTBETCTBYIOLIUM

HCKPOOE30MacHBIM
3aBHCHMOCTh MHHHMAIIBHOTO BOCIUTAMEHSIFOIIETO HITH HCKPOOE30MacHOro TOKa
(HampspKeHHsI, MOIHOCTH MM OSHEPrMHM) OT OCTaJbHBIX IIapaMeTpoB

AJIEKTPUYECKOM LIeTH

Coznanne MCKpoOE30MacHOTO TOKa (HANMpsDKEHWS, MOITHOCTH WJIU JHEPTyHu) B
ANEKTPHUYECKOHN IEeTTH

HopmanbHslit pexxuM 3nekTpoTexHuyeckoro ycrpoiicrsa mo 'OCT 18311-80
IIpumeuyanue. K HOpMambHOMY pPEXHMY OTHOCSTCS MCKPEHHS, KOTOpBIE
MOT'YT BO3HUKHYTH IIPpU pa3pbIBE€, KOPOTKOM 3aMbIKaHUH HWJIW 3aMbIKaHWUH Ha
3eMJII0 BHEIIHMX HMCKpPOOE30MacHbIX Ierei. BkioueHne HCKpooOpas3yromiero
MeXaHU3Ma B HCHBITYEeMYIO OJIIEKTPHYECKYIO I[e€Ib CYUTAETCS HOPMAaIbHBIM
PEKUMOM

Pexum  s1ekTpooOOpymOBaHWSA, TPH KOTOPOM  MPOU3ONUIA  HW3MCHCHHS
JIEKTPUUECKUX W KOHCTPYKTHBHBIX IApaMETPOB JIEMEHTOB (y3JI0B, OJIOKOB),
OKa3bIBAIOLIMX BIMSHUE Ha UCKPOOE30IaCHOCTD 1IETIN

DOneMeHT (y3€d) DJIEKTPUYECKOW IeMu, HEe MOBPEKAAEMBIH NpU MPOBEACHUU
UCIBITAHUN Ha UCKPOOE30MacCHOCTD.

[Ipumeganume. K HemoBpexmaeMbIM OTHOCATCS AIIEMEHTHI M COCAWHEHHS
MeXy HAMH, YIOBJICTBOPSIOINE TPEOOBAHNSAM HACTOSIIETO CTAaHAAPTA, a TAaKXKe
TpeOOBaHUSAM CTAaHOAPTOB WM TEXHHYECKHUX YCIOBHI Ha KOHKPETHHIC BUIBI
IIEKTPOOOOPYIOBAHUS

CrienMaiibHbIe SJIEMEHTBI, 00ECIIeYHBaIOIIIEe HCKPOOE30acCHOCTh AIEKTPUIECKOM
enu

IIpumeganune. K HHMM OTHOCATCA OTpaHUYHUTENbHBIE (OTPAHUYUTEIIN),
IIyHTUpYIomye (IIyHTHI) U pa3AeluTeNbHbIe deMeHTh (. 1.5, 1.6 HacTosmero
CTaHaapTa)

CriernanbHble  KOHCTPYKTHBHEIE JJIEMEHTHI M CPEICTBA, KOTOpPHIC CHIDKAOT
BEPOSATHOCTh CIIYYalHOTO (HEMpPEIHAMEPEHHOT0) IMOBPEXKICHISI HCKPO3AIIUTHBIX
9JIEMEHTOB U COXPAHSIOT CBOM 3aIllUTHBIE CBOWCTBA B YCIOBHSX JKCIUTyaTalnu
3JIEKTPOOOOPYI0BAHUS
IIpumeyanue. K HUM OTHOCATCS 3alMBKa OJIEMEHTOB M  Y3JIOB
ANIEKTPOOOOPYIOBAaHUS 3aTBEPAEBAIOIIMMH  HM30JSIIAOHHBIMA  KOMITAyHIAMH;
pa3zmeneHne Iemel  MEeperopoAkKaMy, JKpaHaMH, CTEHKaMH  00O0JI0YeK;
pa3MeIeHne 5SJIEMEHTOB M Y3II0B AIIEKTPOOOOPYIOBaHUS B Hepa3OOpPHBIX
obomoukax (3aBapeHHBIX, 3aMasHHBIX WIH  3aKJICMaHHBIX);  Pa3JINYHEIC
KOMOMHAIMM W3 YyKa3aHHBIX CPEICTB. 3allUTHBIE CPEJCTBA HE SBISIFOTCS
cpenctBamu B3pbiBo3amutel o [OCT 12.2.020-76

DJeMeHT, LeNb WIK €€ YacTb, K KOTOPHIM MOAKIIOYAIOTCS HMCKPO3alUTHBIE
aneMeHTHl. Kak mpaBmiio, B 3alIMIAEMBIX IEMEHTaX MPOTEKAI0T MCKPOOIIACHEIE
TOKH W HaNPSHKEHUS

KOHTaKTBI KOMMYTAIIMOHHBIX yCTPOHCTB (KJIFOYEH, KHOMNOK, MEepeKIoYaTeNei,
BEIKJTFOUYATENICH), BKIIOYCHHBIX B HCKPOOE30MacHyI0 IIelb, HE CHAOXKCHHEIC
JIOTIOJIHUTENBHBIMU cpeAcTBaMu B3pbiBo3amuTsl o FOCT 12.2.020-76
IIpumeganue. K HOpManbHO MCKPSIIUM OTHOCATCS TaKXKE ILNTEICETbHbIC
Pa3beMbl U 3aKUMBbI, IPEAHA3HAYCHHBIC I KPaTKOBPEMCHHOI'O, HAIpUMEP, HaA




Meprox  KOHTPONS  COCTOSHHS  AJIEKTPOOOOPYIOBaHUS,  HOIAKITIOYCHHS
MIEPEHOCHBIX M3MEPUTENFHBIX NPUOOPOB W YCTPOWCTB, a TaKXKE INTEIICEIbHEIC
pa3beMbl, TpeJHA3HAYCHHBIC IS TOAKIIOYCHUS BHEITHUX HCKPOOE30IMacHBIX

neneu
14. MUckpoOesonacHas BHewHss [IckpoOe3omacHass — siieKTpUueckas Lelb, MPOJOXKEHHas BHE  000J04YeK
Lenb AIIEKTPOOOOPYOBAHUS
15. CunoBas BHEIIHSASA 1IETIb CunoBas nens ympasiaeHus uian curHamuzanuu no I'OCT 18311-80, nuranue

KOTOPBIX MPOU3BOIUTCS OT TPaHC(HOPMATOPOB OOIIEro HA3HAYCHUST MOIIHOCTHIO
e menee 0,5 kB.A

16. Hckpobe3onacHoe | ImeKTpooOopyA0BaHHE, ¥ KOTOPOrO BHELIHHME W BHYTPEHHHE DJICKTPUYECKUE
3NEKTPOOOOPYIOBAHUE LeITH UCKPOOE30IIaCHEI
17. Cas3aHHOE | DNIEKTPOOOOPYIOBaHNE MM €ro I, KOTOpPble NpPH HOPMAIBHOM WM

anekTpoobopyaoBanue. CBs3aHHBIC |aBapUUHOM PEXKHUME paOdOThl HE OTJCICHBI raJIbBAHUYECKH OT HCKPOOE30MAaCHBIX
3JIEKTPUYECKUE LIETU neneu

(M3menenHas pegakuus, M3m. Ne 1).

1IPHJIO’KEHUE 5
Cnpasounoe

PACYETHASI OIIEHKA UCKPOBE30OIMACHOCTH BBIXO/IHBIX [EIEN BJIOKOB
HNCKPO3ALINTBI HA CTABMJIMTPOHAX (BUC)

[TpuBeneHHas oleHKa MCKpOOE30MacHOCTU NMPUMEHUMa AJisi O€3pEaKTUBHBIX M HWHAYKTHUBHBIX
uerei ¢ oimokamu BUC.
VYcnoBHbIe 0003HaUEHUS, IPUMEHSEMBIE ITPU PACUETHOH OLIEHKE HCKPOOE30NacHOCTH;
R - CONPOTUBJICHHE OTPAHUYUTEILHOTO PE3UCTOPA, YCTAHOBICHHOIO JI0 CTA0WIUTPOHA, OM;

R, - conpoTuBienne GaIIacTHOrO PE3UCTOPA, YCTAHOBIEHHOTO TOCIIE CTa0MIMTPOoHa, OM;

g=2

L., - KpaTHOCTh HANPSKEHHA - OTHOIIGHWE MAKCHMAaJbHO BO3MOXKHON TP aBapHIHOM
pexume snmekrpoodopynoanus DJIC (E), momanaromieit Ha BXoa OJOKa 3allUTHI, K
nopory ero cpabareiBanus (U,,). Hnd uened BeINpAMIEHHOrO Toka E paBHO

amMIuITyAHOMY 3HaueHuto J/]C ncrtouHuka Toka;
R

_ I
K + XK, . kpaTHOCTB CONPOTUBIICHHUI - OTHOIICHHE COMPOTHBICHAS GAILIACTHOTO PE3UCTOPa K

CyMME COTIPOTUBJICHUN OTPAaHUYUTEIILHOTO U 0a/NIaCTHOTO PE3UCTOPA;
L - "HIYKTUBHOCTbH 3JIEMEHTOB MCKPOONACHOU LienH, ycTaHaBnuBaembix 10 bUC, T
L., - "HIYKTUBHOCTD LICIH 0€3 3aIUThI - SKBUBAJIEHTHOM 10 BOCIUIAMEHSIONIEN CIIOCOOHOCTH

9
nenu BUC, T';

J.E:' _ L:uu
L - KpaTHOCTb I/IH,I[YKTI/IBHOCTeﬁ - OTHOLICHHUC HHﬂYKTHBHOCTCﬁ DKBUBAJICHTHOU M

HCIBITYEMOM LIENEH;
I - BoctumameHstomuii ToK J1s paccunthiBaeMoit rienu bUC, A;

1,1 *0 - BOCIUIAMEHSIIONIMN TOK Oe3peakTuBHOW W umHaykTuBHOU 1enu 6e3 BUC, ¢ O ]I C

HUCTOYHUKA, paBHOW  HANpSHKEHMIO  HA  pa3psAgHOM  NPOMEXYTKE  LEMH,
3alIyHTHPOBAHHOM CTaOMIMTPOHOM (3KBUBAJICHTHAs 1IETIb), A;

1

K=t
{

- KpaTHOCTb TOKOB - OTHOHICHHUC BOCIUIAMCHAIOMICTO TOKa SKBUBAJICHTHOU nenu
(6e3peaxtuBroii nemm J /I C ucrounnka £ = U,,,) K BOCIJIAMEHAIOIEMY TOKY LIENH C

6moxom 3amuThl. [Ipumenenne BUC nanbonee a3 dextusHO npu K > 2.
Jlnst onpeneneHrs BOCIUIaMEHSIONMX TOKOB Ha BhixoJe bBC HeoOxoaumo 3HaTh:
3HAaYCHUE MaKCHMaIbHO Bo3MokHOM D [ C, momanaroiiei Ha OJIOK 3alUTHL;
3HAYCHHE HAMPSDKEHUS CTaOuIu3anuy (mopora cpadaTbiBaHus) OI0Ka 3aIUTHI,
3HAYEHHUS BOCIUIAMEHSIIOIIMX TOKOB OKBHUBAJICHTHBIX II€TIEH COMJIACHO XapaKTepUCTUKaAM
HMCKpOoOe30macHOCTH (CM. IpUIIokKeHne 3);



mis cxembl BUC, npusenienHoi Ha vepr. la B o0s3aTensHOM npuiioxennn 1 (¢ pesucropamu R,

U R;), NONIOIHUTENBHO HEOOXOAMMO OIPENEIUTh KPATHOCTh CONPOTHUBIICHUI;
JUISL UTHOYKTUBHBIX IIeTIel 3HaU€HUE UHyKTUBHOCTH 3JIEMEHTOB, YCTaHOBJIEHHBIX 10 BUC.

(M3menenHas pegakuus, M3m. Ne 1).
1. lns 610Kka uckpo3amuTsl 6e3 6anaacTHoro pesucropa R, = 0 (uepT. 1B npunoxenus 1) npu

0e3peakTMBHOM XapaKTepe LN PacieT CONPOTUBICHHUS R ; TIPOM3BOAUTCS CIIEAYIOUIUM 00pa3oM:

onpenensiercsa £ Ha Bxone BUC;
BBIOMpaeTCs HaNpshkeHne cpabatbiBanus ctabunutpona U..,;

OTIpeIeIISIeTCs] KPATHOCTh HANpsuKeHHH K
3aJjaeTcs 3HaYCeHNE Oe3pa3MepHoro kodddumuenta a = 1, Beraucisercs 3naueHue K-a;
I

[

o yept. | onpenensercs KpaTHOCTb TOKOB [ ;

M0 XapaKTePUCTUKAM HCKPOOE30MacCHOCTH, MPUBEACHHBIM B CIPABOYHOM IPHJIOKEHUU 3, IS
HaNpsHKEHMs, PABHOTO NOpory cradmimsanuu U, OIpeaenseTcs 3HaYeHue Toka / ;

CONpPOTHUBIIEHHE pe3ucTopa R; onpesensercs no Gopmye

EX K,

A==

@ s
rae K; - k03 ULIUEHT UCKPOOE30IIaCHOCTH.
[ony4ennoe 3HaueHue R ; MPOBEPAETCs MO JOICTUMOM HArpy3Ke CTabHIMTpOHA

E
i

cm.den

R =

rae 1., yon - BOIYCTHUMBIN TOK 4epe3 CTaOMIMTPOH C ydeToM Kod(duimenTa Harpysku, A.

3aBucUMOCTh KPaTHOCTH TOKOB 0T K u K-a

Ipf!

-
I S PN N

|

2 4 6 & M 2 Mm M M 27 " Kr
Yepr. 1

1.1. JIns ompeneneHus] BOCIJIAMEHSIONIETO TOKAa OE3PEaKTHUBHBIX IENEell HAaXOAAT KpPaTHOCTh
HanpsikeHud K, COOTBETCTBYIOILYIO € KPaTHOCTh TOKOB MO 4epT. 1. 3aTeM Mo XapaKTepucTUukam
UCKPOOE30NacHOCTH ISl 0€3pEakTUBHBIX LIETIeH MpU HANpSHKEHUH, PABHOM MOPOTY CTaOWIN3aIuH,
ONMpEICISIOT 3HAYCHHE TOKa /). 3Hasi MOCICAHES M KPATHOCTh TOKOB, PACCUMTHIBAIOT MCKOMBIi

BOCIUIAMEHSIOMIMI TOK JJIs €Ny ¢ 3amuToi. Ilonenus 3HaueHue BOCIUIAMEHSAIONIEro Toka Ha Kj,

OTIpeNeNAI0T UCKPOOE30acHbIH TOK.
2. Pacuer compoTuBIIeHHsA pE3UCTOpa R; NpPH BKIIOYEHHH WHIYKTUBHOCTH B HMCKPOOIIACHYIO



uens U R, = 0 npousBoaUTCA B CIEAYIONIEM MOPSIKE:

onpezensrorcs snavenus £, U, K;

3a/1al0TCs TPU MPOM3BOJIBHBIX 3HAUCHHsI Oe3pazMepHOro ko3 duimeHTa a;

IPY MTOMOIIM 3aBUCUMOCTEN KPATHOCTH MHIYKTUBHOCTEH U TOKOB OT BEIMYHHBI KO3 PHIIHEHTA
a 4eprT. 2 JJI1 JAHHOI'O 3HAYCHUA K Haxo4dT COOTBCTCTBYIOIIYIO KPATHOCTHb SKBUBAJICHTHON H
JCHCTBUTENILHOW HMHIYKTHBHOCTH B, a mo kpuBOoW 19 dyepr. 2 nans BBHIOpaHHBIX 3HAYCHUH «
OTIPECIISIOT KPAaTHOCTh TOKOB

10 XapaKTEepHCTHKE MCKPOOE30MacHOCTU s Oe3peakTHBHOM Lenu s 3HadeHus £ = U,
HaxXoIdAT BCJIMYUHY TOKa I 0;

3HadA IO M KpPpaTHOCTb TOKOB, HAXOJAAT 3HAUYCHUC 10* JJI1 KaXXA0ro nu3 BI)I6paHHI)IX 3HA4YEHUI a 10
bopmyne

OTIPEICTISIOT 3HAUCHNE SKBUBAJICHTHOW MHIAYKTUBHOCTH JUIS Ka)KAOTO M3 BHIOPAHHBIX 3HAYCHUH
a 1o hopmyne

L. =BL;

9K6

VICTIOJIb3YS XapPaKTEPUCTHKU UCKPOOE30IaCHOCTH JUIs MHIYKTUBHOM 1IenH, CTPoAT rpaduku /,* =
A(L,«s); TOUKa niepecedeHns rpaduka c 3apucumoctsio / = f(L) npu E = U, paBHa TOKy /,*;
1 T *
1o 3aBUcHMOCTH 19 yept. 2 nnd HaljeHHBIX 3HaueHui [, u [,* omnpenensoT OKOHYATENbHOE
3HAa4YCHUE BEINYMHBI d.

Haxopgsar IMPOU3BCACHUC K-a n 1o YCpT. 1 OIPEACIIAIOT KPAaTHOCTH TOKOB ! , a

CJIeIOBATEeNbHO U UCKOMBIM BOCIUTAMEHSIOIINUN TOK;
COMPOTHUBIICHUE OTPAHUIUTEIHLHOTO PE3UCTOPA OMPEACISIOT 1o popmyre:

r=28K o

1, , OM,

rac RL - AKTHBHOC COITPOTUBJICHUC HHAYKTHBHOI'O 3JICMCHTA, OM, MOJIYYCHHOC 3HAYCHHC R]

IPOBEPSIOT IO AOMYCTUMOM Harpy3Ke CTaOMIUTPOHA

) _R,
fcm.ﬂﬂn , Om.

Rz

3aBUCHUMOCTb KPaTHOCTH MHAYKTHBHOCTEM (1-18) M TokOB (19) 0T BestuuuHbI KO3 PuHeHTA
a
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Yepr. 2
(M3menennas penaxkuus, U3m. Ne 1).
3. Pacuer conporuBieHuii R; U R, HE3aBUCHMO OT BEJIWYMHBI MHIYKTUBHOCTH, BKIIIOYEHHOHN B
1
MCKPOOTIAaCHOM 11T, TPOU3BOIUTCS B CICAYIONIEM MOpsSAKE (IpH YCIOBUU K ):
onpenensitor £, U, K;
10 XapaKTEePUCTUKAM HCKPOOE30MacCHOCTH ONpPEENseTcss MCKpoOe3onacHblii Tok [, npu E =

U

ONpEeIENSAETCs CONPOTUBIICHUE




MaxkcuMyM BBIIENSIEMON Ha Harpy3ke MOITHOCTH 00ECIeunBaeTCs Mpu

R;2R,(K-1),Om.

3.1. Ilpu BKIIOYEHMM HMHIYKTUBHBIX 37eMeHToB mnocie BUC, paccunTaHHOro npuBEICHHBIM
BBIIIIE CHOCOOOM, 3HAYEHUs BOCIUIAMEHSIONUX TOKOB ONPEACISAIOTCS M0 XapaKTepUCTUKAM
UCKPOOE30IacHOCTH JJISi COOTBETCTBYIOLIETO HANPSKEHUS U MHIYKTUBHOCTH.

4. Mckpobe3onacHelil TOK 0€3peaKTUBHOM LeNH NPU 3a1aHHBIX (BBIOPAaHHBIX) 3HAYECHUAX R; U R,
1
B=—
IIPU BBIIIOJTHEHUH YCIIOBUS ¥ ompenensercs B CIEAYIOLIEM ITOPAIKE:

OnpenensatoT 3HaueHus B u K
ONPENIETSAI0T BEIMYMHY BCIIOMOTATEIBLHOTO NapamMeTpa

K1
X(1-2) .

iy

[

nmo BenuuuHe X (4ept. 3) ompenemnstoT KPaTHOCTH TOKOB [ (3aBUCHMOCTH /) M HANPSOKCHHMA
Iy
_e
£ (3aBUCHMOCTS 2);
Mo BeNM4MHE F M KpaTHOCTH HampsbkeHui onpeaensitor U =
10 XapaKTEPUCTUKAM HCKPOOE30MacHOCTH [ - £ ONpeeNsaIoT TOK SKBUBAJICHTHON 1ienu [, ipu £
10 KPaTHOCTH TOKOB Y BEIMYUHE [, ONPEensroT BocmiaMensomui Tok / B uenu BUC, nenenne
KOTOpPOro Ha ko3 duiueHT uckpodezonacHocT K; 1aeT HCKPOOE30IacHbIN TOK.

£-1

3aBucuMocTh KpaTHOCTH TokoB (1) n Hanpszkenuii (2) oT napamerpa  K(1-B)
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Yepr. 3

(M3meHnenHas pexakuusi, U3m. Ne 1).

4.1. lna uenu, pacCYUTaHHON TakuM o0Opa3oM, NMpU BKIIIOUEHUU WHAYKTUBHBIX 3JIEMEHTOB B
HCKPOONACHYI0 IIeMb, MCKpoOe30omacHblii TOK yMeHblnaercas Ha 30 % OT paccuUTaHHOTO
HC3aBUCUMO OT BCIMYUHBI UHIYKTUBHOCTH.

(BBeneH gonoaHuTeIbHO, U3M. Ne 1),

IIPUJIO)KEHUE 6
Pexomenoyemoe

JlonoTHUTeIbHBIE HCKPOOOpa3yloluue MeXaHU3MbI

Jlns wchbITaHus MCKPOOE30MAacHBIX IIETeil, mapaMeTpbl KOTOPBIX HaXOISATCS BHE 00JacTh
NPUMEHEHHST  YHUQUIIMPOBAHHOTO  MCKPOOOPA3yIOUIET0  MeXaHW3Ma, pPEKOMEHAYIOTCS K
NPUMEHEHHIO JTOTIOJHUTEIbHBIE UCKPOOOPa3yIOINe MEXaHU3MbI MPEPHIBUCTOTO KOHTAKTHPOBAHHS
(II Tuna) n mexaHu3Mm c¢ paspsiBoM npososoku (111 Tuma).

[IpenenbHble MapaMeTpbl HUCMBITYEMBIX LENed B 3aBUCUMOCTH OT THUIIAa HCKPOOOPAa3yIOIIEro
MeXaHHU3Ma MPUBOAATCA B Ta0I. 1.

Taonuma 1

. TwuIe! HCKPOOOPa3yIOMUXCsl MEXaHU3MOB
[TapameTps! UCTIBITYEMOIt LeTTH

11 111
Tox depe3 KOHTAKThI, A Cs.2,0 10 5,0 Cs.5,0
WuaykTuBHOCTSD, » 1,0 » 1,0
Hanpsioxenue, B » 1000 » 1000

NckpooOpa3yromuil MEXaHU3M NPEPHIBUCTOTO0 KOHTAKTUPOBAaHUS (UepT.
1) coCTOUT U3 BpALLAIOLIETOCs METAJUIMYECKOTO AUCKA, [10 OKPYKHOCTH KOTOPOTO pacioiokeHsl 10
OLIMHKOBAHHBIX CTalbHBIX MpoBosiodek auameTpoMm 0,4 MM. B kauecTBe HEMOABMKHOTO IEKTPOIA



CIY)KUT cTajbHas mmiodka tommuuon 0,25-0,3 MM ¢ BeicoToit 3y6a 0,4-0,5 mm. CBoOomHas
JUIMHA OLIMHKOBAHHOM CTaJbHOW IMPOBOJIOYKU COCTaBIseT mpuMmepHO 25 mm. Ilunouka sxectko
3aKperjieHa B JIByX TOYKax Ha ClenuaabHOW ckoOe. PaccTosHMe MeEXIy TOUYKaMH 3aKpeIIeHMs
cocTaBiisieT mpuMepHo 70 MM, paanyc 3aKpyrieHus nwiodku - npumepHo 100 mm. Ilpu noacuere
YKCJla UCKPEHUM Ka)k[]0€ KOHTAaKTHPOBAHUE C IMJIOUYKOW YUHUTBIBAEeTCS KaK 0JIHO UCcKpeHue. YactoTa
BpAIlleHUs] TIOJBHKHBIX KOHTAaKTOB - OKojo 40+60 o6/MuH. B ciiyyae MCHOIB30BaHUS aHHOTO
MEeXaHW3Ma i1 MCHOBITAaHUM EeMKOCTHBIX Ieneil JOHKHO OBIThb HCKIIOYEHO IOCTOSHHOE
CONPUKOCHOBEHHE HECKOJIBKUX CTaJbHBIX IIPOBOJIOK C JUCKOM Muibl. Hampumep, MoOHO
YCTaHOBUTH OIPEJIETICHHOE YUCIIO CTAIbHBIX IPOBOJIOK JJISL TOTO, YTOOBI TOCTHYb MOJHON 3apsiIKU
€MKOCTH B HMHTEpBajax MEXIYy OTAEIbHbIMU cepusMu HCKp. [Ipum OLIEHKE €eMKOCTHBIX Ienei
PEruCTpUpPYETCsl KaXkJI0€ CONPUKOCHOBEHHE CTaJbHOW MPOBOJIOKM C JAMCKOM MWJIbl KakK OJHO
HCKpEHHE.

NckpooOpa3ymmuil MEXaHU3M C pa3pbiBOM NPOBOJOKH COCTOMT M3 JIBYX
nap pojaukoB (uept. 2). Ponuku kaxaol mapbl NpUKUMArOTCsS ApYT K Apyry. CKOpoCTh BpalleHUs
BEpPXHEH Mapbl pOJIUKOB B 4 pa3za MEHbIIE CKOPOCTH BPALIEHUSI HUYKHEN Maphl.

Mennas syxeHass mpoBojioka nuamerpoM 0,26 MM ¢ OapabaHa W BepXHEHl mHapbl pPOJIUKOB
MOJIaeTCsl Ha HIDKHIOIO Mapy POJIMKOB Uepe3 CTEKISHHYI0 KOJOOYKY, MPOMBIBAEMYIO B3pPBHIBUATOM
ra3oBoii cmechio. [IpoBosoka mocie BbIxoa U3 KOJIOOUYKH 3aXBaThIBACTCS HIDKHEH Mapoil pONMKOB
U, BCJIEJICTBUE PA3HOCTH CKOPOCTEHN BpAILlEHUS] BEPXHUX U HUKHUX POJIMKOB, PBETCS B KOJIOOUKE.

Hccnenyemass nenp MNOAKIIOYAETCS K HW)KHEH M BEpXHEH mHape pPOJIMKOB. 3aMbIKaHUE LIEMH
IPOMCXOIUT BHE KOJIOOYKM B MOMEHT CONPHUKOCHOBEHHUS C HIDKHEH mapoil ponukoB. Pa3Mbikanue
LEeNU MPOUCXOIUT BO B3pPBHIBUATOM CMECH B MOMEHT pa3pbiBa MPOBOJIOKU B KojOouke. CKOpOCThH
pa3MbIkaHus KOHTAakToB - oT 0,2 mo 3,0 M/c. Marepuasn KOHTaKTOB - MEIHAs JIy)KeHasl MPOBOJIOKA
nuamerpom 0,26 MM.

YacroTa uckpenuii - ot 1 10 30 B cexyHy.

[Tpu ckopocTu pazMbikaHuii KOHTAkTOB 0,6 M/C:

BpEMs 3aMKHYTOI'O COCTOSIHUA LIenH - okosio 10 mc,

BpeMs pa30MKHYTOI'O COCTOSIHUS LENu - OKoJio 114 mc.

ConpoTHBiE€HHE ABYX Map POJIMKOB M 3aXaTOM MEXIYy HUMHU MEIHOM Jy>KEHOW IPOBOJIOKU
nuamerpom 0,26 MM mepen ee paspeiBom - He Oosiee 0,03 Om. Pacxox B3ppIBOOmacHOW cMmecu

perynupyercs oT 2 1o 15 em/e.

Kunemarnyeckasi cxeMa HCKpPo0oOpa3yoLIero MeXxaHn3Ma NpepbIBUCTOr0 KOHTAKTHPOBAHUSA

1 - MOIBUKHBIM KOHTAKT; 2 - HEMOABUXKHBIM KOHTAKT; 3 - TUCK MOABMXKHOIO KOHTAKTa; 4 - IUIACTHHA HETIOABUKHOIO
KOHTAaKTa; 5 - KpEHe>KHBIH OOJIT MOABMKHOTO KOHTAaKTa; 6 - BPAIIAIONIUICSA Ball MOABM)KHOTO KOHTAKTA; 7 - KpeHeKHast
CTOMKA HENOABMKHOI'O KOHTAKTa

Yepr. 1

KunemaTrnueckasi cxema yCTpoiicTBa HCKPOOOpAa3youiero MexaHu3ma ¢ pa3pbiBoM
NMPOBOJIOKH



K ucnvimyemori yenu

1 - 6apabaH ¢ IPOBOJIOKOIL; 2 - POJIMKK MOJaroue 1uameTpoM 50 MM; 3 - HHAUKATOP B3PBIBOB CMECH; 4 - B3pbIBHAS
KoJI004Ka M MPOBOJIOKA; 5 - POTUKH MIPHHUMAIOIINE; 6 - KOPOO IS TPOBOJIOYEK

UYepr. 2
1IPUJIO’KEHHUE 7
Cnpasounoe
AKTUBU3AIIAA KOHTPOJIBHBIX T'A3OBBIX CMECEM NOBBIIIEHUEM
JABJIEHUSA

B kadecTBe KOHTPOJBHBIX MOTYT HCIIOJIB30BATHCS BOAOPOJO-KUCIOPOAHBIE CMECH, COCTaB
KOTOPBIX YCTAaHABIMBAETCS B COOTBETCTBUU C Tabmmuei. [lpm 3ToM B ciydae HMCIOIB30BAHUS
HCKPOOOpa3yIoniero Mexanu3ma 1-ro Tuma J1aBjIeHrne CMECH BO B3PBIBHON KaMepe yCTaHABIUBACTCS
0,22 MlIla, a nst uckpooOpasyromiero Mmexanusma 2 win 3-ro tunos - 0,3 Mma.

[TapameTpbl KOHTPOJIBHBIX IETEH BEIOMPAIOTCSI B COOTBETCTBHH C 1. 2.8.

CocTaB BOJIOpOI0-KHUCIOPOTHON cMecH, %
I'pynna unu noarpymnmna . .
Bun ucnpiTyemMoit a5eKTpuieckon 1enu 00BEMHEBIE
ANEKTPOOOOPYNOBAHUS
Bonopon Kucnopon
Owmuueckas 87,5 12,5
1 NunykruBHas
EmxocrHas 89 11
Omuyeckas 84 16
ITA NupyxTuBHAsS
EmkocTHas 87 13
Omuueckas 80 20
11IB NuanykruBHas
EmxocrtHas 84,5 15,5
Omuyeckas 70 30
1IC NuayxTuBHAS
EmMxocTtHast 80 20
IIPUJIOJKEHUE 8

Cnpasoynoe
JlonoJiHUTe/IbHBbIE JaHHbIE B TEXJTOKYMEHTALMHU 3JIEKTPOOOOPY10BaAHUS

1. TexmokymeHTanusi, MpeACTaBIsieMas BMECTE C DJIEKTPOOOOPYAOBaHHEM, B JIOTOJIHEHHE K
I'OCT 12.2.021-76, pa3a. 2 nomxHa coaepKarTh:

a) B CTaHJapTax M TEXHHYECKUX YCIOBHAX Ha DJIEKTPOOOOpyAOBaHHE - TPeOOBaHUS K
MCKPO3ALIUTHBIM 3JIEMEHTaM W CpPEACTBAM M YKa3aHHsS O MAapKHPOBKE COIVIACHO HACTOSALIEMY
CTaHIAPTY;

0) B SKCIUTyaTallMOHHBIX JOKyMEHTaX - Pa3[esibl C OMHCAHHEM HMCKPO3AIIUTHBIX JJIEMEHTOB M



CPEACTB M yKa3aHUSIMHM O COXPaHEHMM HCKPOOE30NacHBIX MAapaMeTPOB IEKTPUUECKUX LEHei
IPU MOHTa)Ke, SKCIUTyaTallul U PEMOHTE JIEKTPO00OpY10BaHHUS.

2. B aneKTpUYeCcKUX MPUHIMITHAIBHBIX CXEMax 3JIEKTPOOOOPYAOBaHUS, & TAKKE B HHCTPYKITUH
II0 MOHTaXy M JKCIUTyaTalllM, 3JEMEHTHI, HCIOJIb3yeMble B KaueCTBE MCKPO3AIMUTHBIX, JOJKHBI
mapkupoBathscsi B coorBeTcTBUU ¢ ['OCT 2.710-81. IIpu 3TOoM mocne OyKkBbl F' TOJKEH CTaBUThCA
3HAK YpOBHsI B3pbIBo3anuThl Henw ia (Ma), ib (Ub) nmm ic (Kc).

Ecnu B KauecTBe MCKPO3ALIUTHBIX HCIOJb3YETCsl TPYyMNa 3JIEMEHTOB, IOIYCKAeTCs KaXablil

9JICMCHT HC MApKHUPOBATh, 4 UX BCC BMCCTC OGBCCTI/I HJTpHXOBOﬁ JIMHUEH U OKOJIO Hee IOCTABUTH
onuH 3Hak Fia, Fib unu Fic (FUa, FUb, FHc).

IIPUJIO’KEHHUE 9
Cnpasounoe
[Ipumepnas dhopma
ITPOTOKOJI Ne
MPOBEACHUSI OCMOTpP Ha cooTBercTBHE TpeboBanusiM ['OCT KOHCTPYKIIUU 00pa3ia
ANEKTPOOOOPYNOBAHUS
(HauMeHOBaHME U3ICIIH)
THIIA , 3aBOJICKO#1 No R
MPEACTABICHHOTO
(HauMeHOBaHME 3aBO/a, FOPOJI, CTPaHA)
19 I.
HaunmenoBanue ucnbITaTeIbHON OpraHu3aluu AJipec uCIBITaTEIbHON OpraHU3aNI
Iens ocmotpa
enbto ocMoTpa oOpasia Tumna ,
BBHITIOJTHEHHOT'O IO TEXHHUYECKUM TPeOOBaHUSIM ,
SIBIISLTACH MIPOBEPKA COOTBETCTBHS €ro KOHCTpyKuuu tpedoBanusim ['OCT 1 TEXHUYECKOU

JOKyMEHTAIUH ( TVY).

Pesynbrarel ocmoTpa

B pesynbrare ocMoTpa BBISICHWIOCH, YTO B KOHCTPYKLMHU H3JEIMSI UMEIOTCS ClIeAyIoIne
orcrymienus or 'OCT

4
2 5
3 6

3AK/IIOYEHHUE

JlaeTcst BBIBO O 3aMEYEHHBIX OTCTYIUICHHSIX U O BO3MOYKHOCTH MPOBEACHUS AAIbHEUIINX
HUCIILITAaHUH.

HIPUJIO)KEHHUE 10
Cnpasoynoe

[TpumepHas popma
MPOTOKOJI Ne

MIPOBEICHUS UCTIBITAHUI HAa UCKPOOE30MacHOCTh 00pasiia AeKTPOo0OOPYIOBAHUS
, THTIa , 3aBOJICKOH

(HamMeHOBaHWE U3CITHSA)
No , IPEICTaBIEHHOT O

(HamMeHoBaHue 3aBO/ia, TOPOJI, CTpaHa)

19 T.

HaumeHoBaHue ucnpITaTeIbHOM opraHu3anuu Az[pec HUCIIBITATEILHOM OopraHu3alunu

VY ci10BUA COBITAHMI



HckpobesomnacHbie 1ienu oOpasia

THIIA

HUCIIBITBIBAJIMCH BO B3pBIBHOI>'I KaMepe, 3an0JIHCHHOMN HGFKOBOCHHaMeHHmmeﬁCH CMCCBhIO:

, IpU TEMIIepaType Kamepbl °C
(cocTaB KOHTPOJIBHON CMECH)
AAaBJICHUC BHYTPH KaMCPhbI MM PT. CT.
Hckpoobpasyromuii MexaHu3m TUTIA
KonTponbHas nerns:
(TrapameTpsl KOHTPOJIEHOU IIeTIN)
[TapaMeTpsl UCIBITYEMOH 1enu ®ukcanys KOHTPOJIBHOIO
HaumenoBanue
IIpoune B3pbIBa
ucnblTaTenbHbIX |  Tok wemnu, Hamnpsioxkenue [Ipumeuanue
rapameTpsl Yucio ITpousomen nu
PEXKUMOB MA uenu, B .
Lenu HCKPEHHUH B3pBIB
3AKVIIOYEHHUE
[IpoBenenue ucnpITaHui Lene oopasia 3JaeKTpooOOpyAOBaHUS TUIIA
II0Ka3ajiu, 4YTO OHU ABJIAIOTCA I/ICKpO6e3OHaCHLIMI/I C YPOBHCM B3PbIBO3AIINUTELL . HpI/I60p

YAOBJICTBOPSIET TPEOOBAHUSIM HACTOSIIETO CTaHIapTa.

1. TexHu4yeckue TpeOOBAHUS

2. MeTobl UCIILITaHUSI

Ipunoowcenue 1 obsazamenvroe baok UCKPO3aIMMUTELI HA CTAOMIUTPOHAX

COJAEPKAHUE

Ipunoocenue 2 ob6sa3amenvroe Y HU(UIUPOBAHHBIN HCKPOOOPA3YIOMINYA MEXaHU3M

Ilpunoowcenue 3 cnpasounoe MeToanka onpeaeacHNs BOCINIAMEHSIOIMNX TOKA U

HAIPSDKEHUS TOCTPOEHMS XapaKTEPUCTUK NCKPOOE30IaCHOCTH

Ipunoocenue 4 cnpasounoe OupeaelicHue TEPMUHOB, IPUMEHSIEMBIX B CTAHJIAPTE

Ipunoowcenue 5 cnpasounoe PacueTHas onieHKa I/ICKDO6€30HaCHOCTI/I BBIXOJHBIX ICIeH

0JI0KOB UCKpO3aIuThl Ha crabunurponax (bHUC)
IIpunooicenue 6 pekomenoyemoe J10TIOTHATEIBEHBIC HCKPOOOPA3YIONINE MEXAaHU3MBI

Ilpunooicenue 7 cnpasournoe AKTUBU3AIINS KOHTPOJLHBIX Ta30BBIX CMECEH ITOBLIIIICHUEM

JaBJICHUA

Ipunoxcernue 8 cnpasournoe J1oNOIHUTENBHBIE JTAHHBIE B TEXJIOKYMEHTAIIUNA

AIEKTPOOOOPYAOBaAHUS

Ipunoorcenue 9 cnpasounoe

Ipunoxcenue 10 cnpasounoe




