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1. BBEAEHUE

B Hacrosimieii pabote naHBl KOMMEHTapuu K TeM maparpadam TIJaBbl, KOTOPBIE
TpeOyIoT yriryOJIeHHOTr0 MOHUMAaHHS U 10 KOTOPBIM HamboJiee 4yacTo B aJipec MHCTUTYTA
IIOCTYNAOT BOIIPOCHI.

Kpome kommeHTapueB, B paboTe Jar0TCS MPUMEpHI BHIOOpA ammapaTtoB 3alIUThl U
CCUCHUA NPOBOJHUKOB 3alIUIACMbIX JIMHUI B COOTBETCTBHUHU C Tpe6OBaHI/I$IMI/I <<HpaBI/IJ'I
ycTpoiicTBa anekTpoyctaHoBok» (I1YD). JlaHbl Takke ylenbHbIE PEKOMEHIAINH,
OCHOBAHHBIC Ha OIIBITC pa6OTI)I HHCTHUTYTA.

Jnst ynoOGcTBa oOpaiieHus ¢ paboToi mepea KOMMEHTapHeM K maparpady B KaBbIUKax
IIPUBOJUTCA €TO MTOJTHBIN TEKCT.

Tabnuipl U pUCYHKH, HA KOTOPBIE IETAIOTCS CCBUIKH B TEKCTE, aHbl B KOHIIE PAOOTHI.
C rtabmumamMu 1 W 2, T€ TNPUBOIATCA OCHOBHBIE TMapaMeTpbl aBTOMATHUYECKHUX
BBIKJTIOYATENICH U TIPEOXPAHUTENICH, a TaKKe NCTOYHUKU WH(DOPMAIIHH, PEKOMEHIYETCS
03HAKOMUTHCSI B CAMOM Haualie, epel YTeHUEM padOoThI.

Cxema 2JIEKTpUYECKOW CeTH Ha pHUC. 1 CIYKUT TOJIKO ISl MOSICHEHHSI IPUMEPOB
BBIOOpA ammapaTtoB 3allUThl W JaHa B YIPOIIEHHOM BHJE. TOH Ke [enu CIy)KaT U
OPHUCHTHUPOBOYHBIC 3HAYCHUSA TOKOB KOPOTKOI'0 3aMBbIKaHUA, BTOPBLIC HNPUBOAATCA B
pabore.

PaboToii MO>KHO OyJeT TOJIB30BATHCS U TOCIHE BBITYCKa ClieAyroniero (7-ro) u3aaHus
[1YD, T.K. METOIMKa BBIOOPA 3aLIUTHI SJTEKTPUUECKUX CETEH OCTACTCS MPEHKHEH.
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B KOMMCHTApHUiax K ,HeﬁCTBYIOIHCﬁ pCaaKkniy, KakK IpaBUJIIO, TOBOPHUTCA O TEX
HU3MCHCHUAX, KOTOPBIC BOIJIM B IIPOCKT I'JIaBbI 31, MOATOTOBIIEHHOM JJ1 7-TO U3JaHUS.

Hywmepanus naparpagos B pabote nana o [1YD 6-ro uzganus.

2. KITAPATPA®Y 3.1.3

«Anmaparel  3alIUTBI  TI0O  CBOEM  OTKIIOYAIOMIEH  CMOCOOHOCTH  JIOJKHBI
COOTBETCTBOBATh MAaKCHMaJIbHOMY 3HaueHHMIO Toka K3 B Hauasie 3amuiiaemMoro yyactka
AIEKTPUUECKON ceTH (CM. Takxke TII. 1.4).

JlomyckaeTcsi yCTaHOBKAa arapaToB 3alllUThl, HECTOMKMX K MaKCHUMaJIbHbIM
3HaueHusiM Toka K3, a Taxke BBIOpaHHBIX IO 3HAYCHHUIO OHOPA30BOM MpENEIbHOMN
KOMMYTAlIUOHHOM CIMOCOOHOCTH €CJIM 3allMIIAIONIMKA HMX TPYIIOBOM ammapar Wik
ONMKAMIIMK  anmapar, PacIoNOXKCHHBIA 110 HANpPaBICHUI0 K WCTOYHHUKY ITHTaHUS,
obecrieunBaeT MrHOBEHHOE OTKJIIOUeHHEe Toka K3, mis 4ero HeoOXOAMMO, 4TOOBI TOK
YCTaBKHA MTHOBEHHO JICHCTBYIOMIETO pPacIenuTesl (OTCEYKH) YKa3aHHBIX aIapaToB ObLT
MEHbIIIE TOKAa OJHOPA30BOM KOMMYTAIIMOHHOW CIOCOOHOCTH KaXXKIOTO W3 TPYIIIbI
HECTOMKMX ammapaTroB, M €CJIM TaKOe HECEJIEKTUBHOE OTKJIIOYEHUE BCEHl TPYIIIbI
anmapaTtoB HE TPO3HUT aBapuei, MOpUeil JOpOrocTosImero o0opyI0BaHUs U MaTEpHATIOB
WJIM PACCTPOMCTBOM CIIOKHOT'O TEXHOJIOTMYECKOTO IIPOLIECCA.

[Tokaxxem BbIoONHEHHE TpeOoBaHUI naparpada Ha mnpuMmepe BbIOOpa ammaparoB
3alUTBl JJI1 CXEMBbI 3JIEKTPUYECKOM ceTu Ha puc. 1, e ykasaHbl MaKCHUMalbHbIE
3HayeHus: TOKOB KoporTkoro 3ambikaHusi (TK3) B xapakTepHbIX TOukax, pacuyeTHbIE
Harpy3KH JMHUN ¥ CEYCHHUS TIPOBOJHUKOB, BBIOpPAHHBIE 110 3TUM Harpy3Kam.

2.1. B xauectBe aBTOMAaTHYECKUX BbIKItouareraeil A u Al BeiOMpaeM MO Harpyske
TUHUH BBIKITIOUaTenn THIOB BAS55-43-35 u BAS55-39-35 cooTrBeTcTBeHHO (CM. Tabdm. 1).
Brixirouarenu B 30HE TOKOB KOPOTKOTO 3aMbIKaHUS JEHCTBYIOT C BBIJIEPKKON BPEMEHH,
obecrieunBasi HEOOXOAUMYIO CEJICKTHBHOCTD 3aIUTHI.

OTH aBTOMATUYECKUE BBHIKITFOYATEIHN YIOBICTBOPSIOT TPEOOBAaHUIO MEepBOro ab3ama §
3.1.3, T.k. Toku K3 B Hauaze 3amuniaemMoro yyacTka 3JeKTpuueckoi cetu (26 u 24 xA)
MEHBIIIE MTPEIETbHON KOMMYTAIMOHHON clIocOOHOCTH BhIKIItouaTenei (80 u 47,5 kA).

B kadecTBe aBTOMAaTHYECKOTO BBIKIIIOUATENSI A2 aHAJTOTUYHBIM 00pa3oM BBIOMpaeM
croiikuil kK TK3 20 kA (cm. Touky K2 Ha puc. 1) Beikintouarens BAS52-35-34: npenenbHast
KOMMYTallMOHHAas criocoOHOCTh BhIKIto4aresns paBHa 40 kA. B 3one TK3 Boikitouarens
pabotaer 0e3 BBIIEPKKM BpEeMEHH, OOecledrnBas MaKCHMaJbHOE OBICTpOJEHCTBHE
3aIUTHIL.

2.2. B kadectBe aBTOMaTtmueckoro BeIkio4aTesns All mo Harpyske BbelOMpaeM
BoIKItouarens BA13-29-33 ¢ HomuHasnbHBIM TOKOM pacuenutens S0 A. IlpenenbhHas
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KOMMYTAallMOHHAsI CIIOCOOHOCTh ATOTO BBIKIIOUaTens (12 KA) MeHbIle MaKCUMAlIbHOTO
3HaueHus Toka K3 B Havane 3amuimaeMoro ydacTka ajekTpuyeckoi cetu (21 kA).
CrnemoBaTenbHO, 3TOT BHIKIIOYATENh HE yAOBJIETBOPSET TpeOOBaHMIO TEpBOro ad3ama §
3.1.3, T.K. sABIAETCS HECTOMKMM K MAKCUMaJbHOMY 3HAUEHHUIO TOKa KOPOTKOIO
3aMbIKaHUSI.

B cootBerctBUM co BTOpbiM aO3amem § 3.1.3 ycTaHOBKa anmapaTroB 3allUTHI,
HECTOMKMX K MaKCHUMaJIbHbIM 3HaueHusM Toka K3, momyckaerca. Ho B 3ToM ciyuae
OJHUM U3 YCIOBUH sBisieTcs oOOecliedeHne MIHOBEHHOro OTKIoueHus Toka K3
ONMKafIIMM 110 HANPABJICHUIO K UCTOYHHMKY MUTAHUS aBTOMAaTHUECKUM BBIKITIOUATEIIEM.
B wHamem ke mnpumepe OmmkalIIMii MO HANpaBlICHUIO K HMCTOUYHUKY MHTAHUS
BBIKJIIOYATENb A IEHCTBYET B 30HE TOKOB KPOTKOT'O 3aMBIKAHHUS C BBIIEPIKKON BPEMEHH.

ITosTomy B kauyecTBe BbIKIOYaTedass All Mbl BBIHYXKICHBI BbIOpaTh JJIsi JIMHUM C
pacueTHbIM TOKOM 50 A aBTOMaTMUYECKMH BBIKJIIOUATENIb HA HOMHUHAIBHBIA TOK 250 A,
CTOMKMM K MaKCHUMaJbHOMY 3HadeHMIO Toka K3 B Hauane 3alMIIaeMOro y4acTKa.
Breikmouatens BAS52-35-34 wa HommHanmpHBIA TOK 250 A (cm. Tabn. 1) wumeer
NpeleNbHylI0 KOMMYTAlMOHHYIO crocoOHOcTh 40 KA W MOXeT OBITh 3aKa3aH C
pacuenureneM Ha HOMUHaIbHBINA TOK 80 A.

TakuMm oOpasam, BBITIOJIIHEHUE TPEOOBAaHUS K CTOWKOCTH allapaToB 3alUThl IPUBEIO,
B HallleM MpuMepe, K YBEIMYEHHIO Ta0apura aBTOMATHYECKOTO BBIKIIOYATENS U
3arpyOJICHHUI0 YyBCTBUTEIBHOCTH 3aIUTHI, MOCKOJIBKY HOMUHAIBHBIA TOK PaCIETHUTENs
BbIOpaHHOTO BBIKITIOYaTens (80 A) HaMHOTO

OoublIe UIUTENBHO JOMyCTUMOrO TOKa Kabens (55 A), BBIOpaHHOTO IO pacueTHOMH
Harpyske JMHHU. B Takux ciydasx 4YyBCTBUTEIBHOCTh 3alllUThl HA COOTBETCTBUE
TpeboBanusaM § 3.1.8 HeoOXxoaUMO MPOBEPSTH pacyeToM (cMm. 6.3.3).

2.3. B KkauecTBe aBTOMAaTHUYECKOro BhIKItoyaTedass A21 BblOMpaeM MO Harpyske
BbIKIItoUarenb BA13-29-33 ¢ nomuHanbHbIM TOKOM pacuenurens 31,5 A. IlpeaenbHas
KOMMYTallMOHHas cmocoOHOCTh 3Toro Beikimouatens 12 kA. Tox K3 B wawane nunHuun
paBeH 13 kKA. ABTOMaTHYECKHUIl BBIKIIIOUATENb HE YIOBIETBOPSIET TPEOOBAHUIO TIEPBOTO
a63ama § 3.1.3.

bavoxaliuil o HanpaBJIEHUIO K UCTOYHUKY TUTAHHUsI aBTOMAaTUYECKUI BBIKIIOYATEIh
Al uMeeT OTCEYKy C BBIIEPKKOW BpEMEHHM W, CIIEJOBaTeNbHO, (Kak W B CiIy4ae,
pPacCMOTPEHHOM HaMH B 1. 2.2) HE MOXET BBINOJHATh (DYHKIMHM 3alUINAIOIIEro
anmapaTta M0 OTHOLIEHHIO K HecTOMKoMy Belkmtouarento A21. IloaTtomy miis 3amurhl
JUHUM C aBTOMAaTHYECKUM BbIKITIOUaTeneM A21 BbIOMpaeM CTOMKUN K MaKCHUMalbHOMY
Toky K3 13 KA (cM. Touky K21 Ha puc. 1) BeIK/ItOYaTeIh ¢ HOMHUHAJIBHBIM TOKOM 250 A
BAS51-35-34: npenenbHas KOMMYTallMOHHAs CIIOCOOHOCTH 3TOTO BBIKIIIOYATENs paBHa 15
KA. BpIkodyarenb He MMEET paclenuTesnsi, KOTOPhIH COOTBETCTBOBAJ Obl PACUETHOMY
ToKy 3amuinaemord nuHuu (30 A), MO3TOMY BBIOMpaeM HaMMEHBIIWN W3 BO3MOXKHBIX
pacuenuresneii: ¢ HOMMHaJIbHBIM TOKOM 80 A.
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Kak yxe ormedanocs B 1. 2.2, A 3TOM JIMHUM YyBCTBUTENBHOCTH 3AIIMTHI K
MUHHMaJIbHOMY TOKY K3 He06X01umMo mpoBepuTh pacueToM (cM. 1. 6.3.4).

2.4. B kauecTBe aBTOMaTH4yecKoro BbIKItouaresns A31 BeIOpaH 1O HOMUHAJIBHOMY
TOKY OBJekTpoaBurarens BoikatouaTenbs BAS1I31-34. O sBnsercs CTOWKUM K
MaKCHUMaJbHOMY 3HaueHut0 Toka K3, T.x. ero mpeaenpHas KOMMYyTallMOHHAas
crocobHocth (10 kA) coBmagaer co 3HaYeHHEM MakcuManbHOro Toka K3 B Hauwame
3aIHUIIIAEMOT0 OTBETBIICHUS.

2.5. ABromarnyeckue Beikmouarenn A32, A33 u A34 (cm. Tabxa. 3), BHIOpaHHBIE 11O
pacyeTHOM Harpy3Ke OTBETBIICHUM, SABIsAIOTCS HecToMkuMmH K TK3, T.K. ux npezaenbHas
KOMMYTallUOHHAasl ~ CMOCOOHOCTh ~ MEHbBIIIE, YeM TOK KOPOTKOTO  3aMBbIKAaHUS
HEIMOCPEICTBEHHO 3a BBIKIIOYATEIIEM.

B coorBerctBum ¢ § 3.1.3 ycraHOBKa HECTOMKHX ammapaToB 3allUThI SBISETCA
JOTYCTUMOM, €CJIM BBITIOIHSIOTCS TPU YCIOBUSA:

BO-TICPBBIX, HECEIIEKTUBHAs paboTa 3allluThl, KOTOpas HEU30e)KHA IMPH YCTAHOBKE
HEYCTOWYMBBIX BBIKJIFOUATEINICH, HE JOJDKHA TPO3HUTH aBapueH, MOPUYCH TOPOTrOCTOSIIETO
00Opy/IOBaHUs U T.11.;

BO-BTOPBIX, 3alMIIAIOIIMN aBTOMAaTUYECKUM BBIKIIIOYATENIh JOKEH OBITh CTOMKHM K
MaKCUMaJIbLHOMY TOKY K3 3a 3alUIIACMBbIM BBIKJIFOYATCIIEM U JOJDKECH HMCETHb OTCCUKY
0e3 BBIACPKKH BPEMCHU

B-TPCTbHUX, TOK YCTaBKH OTCCUKH 3allUIIAONUICTO BBIKIHOYATCIIA HOJIKCH OBITh
MCHBIIC TOKa OZ[HOpaSOBOﬁ HpeHCHBHOﬁ KOMMyTaHHOHHOﬁ CIIOCOOHOCTH 3alumacMoro
BBIKJIIOYATCIIA.

B namem IMPpUMCPE 3THU YCIIOBUS BBITIOJIHAIOTCA:

HECCIICKTUBHOC OTKIIIOYCHHUC BCCX DJJICKTPONPHUECMHUKOB, IMOJIYyHarOIIUX IMHUTAHHUC I10
JJUHUHU C aBTOMATHUYCCKHUM BBIKJIIIOYATCIICM A2, HC TPO3UT aBapHefI, paCCTpOﬁCTBOM
CJIOKHOT'O TEXHOJOTUYCCKOI'0 IIponecca U T.II.;

ABTOMATHYCCKUM  BBIKIIIOYATENb A2  (3alIMINAIOIIMK)  SBISETCS CTOMKHUM K
MakcuManbHBIM 3HaueHusIM TK3 3a Beikimrouarensamu A32, A33, A34, T.K. OTKIIIOYArOIIAst
criocoOHOCTh (40 KA) OoibIlle MaKCHMAJIbHBIX 3Ha4YeHHH TOKOB K3 3a 3amuimaeMbpIMu
BhIKITIOUaTensiMu (8 KA, 7 kKA, 7 kA). OTceuka BBIKIIOUATENs ASHCTBYET 0e3 BBIACPKKU
BPEMEHU;

TOK YCTaBKHM OTCEYKH BbIKItouaTens A2, paBHbiid 2,4 kA (200 A’12), meHblle TOKa
OJTHOPA30BOH MpeneabHOH KOMMYTAIIHOHHOM CIHOCOOHOCTH KaXKIOTO U3 3allUIAeMBbIX
BeIKITIOUateneit (12 kA, 5 kA, 5 kA).
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Takum oOpaszam, aBromatnueckue Boikmouatenu A32, A33, u A34, BeiOpaHHBIE 1O
pacdeTHOW Harpy3ke, He TpeOyeTcs 3aMEeHSATh Ha BBIKIIOYATENH, CTOMKHE K TOKaM
KOPOTKOTO 3aMbIKaHHUSI.

ITpoBepka Ha cTOIKOCTh K MaKCUMalbHBIM ToKaM K3 npenoxpanuteneii nenaercs npu
paccMoTpeHuH ciedytouiero naparpaga. (Cm. m. 3.2).

3. KITAPAT'PA®Y 3.14

«HoMuHanbHble TOKM IIJIaBKUX BCTABOK NPEJOXPAHUTENEM U TOKU YCTaBOK
aBTOMATUYECKUX BBIKJIIOUATENEH, CIYKAIIMX Ul 3aIlIUThl OTJEJIbHBIX YYaCTKOB CETH, BO
BCEX CIy4asx CJleQyeT BEIOMPATh MO0 BO3MOKHOCTH HAaUMEHBIITUMH 110 PACYETHBIM TOKaM
3TUX YYaCTKOB WJIM O HOMHHAJIBHBIM TOKaM 3JIEKTPOIPHUEMHHUKOB, HO TAKUM O0Opa3oM,
9TOOBI anmapaThl 3alIUTHl HE OTKIIOYAIH AJIEKTPOYCTAHOBKH IMPH KPATKOBPEMEHHBIX
neperpyskax (IIyCKoBbl€ TOKH, NIMKH TEXHOJOTMYECKUX HArpy30K, TOKU IIPU CaMO3aIlyCKe
U T.IL)».

B osrom maparpade chopmynmpoBaHsl 1gBa TpeOOBaHUS, TEPBOE M3 KOTOPBIX
HaIpaBJICHO Ha o0ecrieueHre MakKCUMAaILHOH YYBCTBUTCJIbHOCTHU 3alllMThHI, @ BTOPOC HaA
obecrnieueHre paboOThI MIEKTPOYCTAHOBOK 0€3 JIOKHBIX OTKIIOYCHHH. OYEeBHIIHO, YTO ITH
TpeOOBaHUS B PsJie CIydyaeB MOTYT BCTyNaTh B MPOTHBOPEUYHE, U TOAITOMY IIPH BEIOOpE
anmnapaToB 3allUThl HY>KHO METh B BUAY M TO, U JPyroe TpeOOBaHUE OJHOBPEMEHHO:
OTCTPOMKY OT JIO)KHBIX cpabaThIBaHUI CIIEyeT JeJIaTh ¢ MUHUMAIBHBIM 3aI1acoM, YTOOBI
HCOIIpaBAaHHO HC 3an}I6JIflTI) YYBCTBUTCIIbHOCTD 3allIMTHI.

Takyro 3agady NOpHUXOAUTCS, HAOpUMEp, pemarh IPU 3allUTe OTBETBICHUN K
KOPOTKO3aMKHYTBhIM aCHHXPOHHBIM 3JIEKTPOABUTATEIISAM.

3.1. IIpoBepum ycTaBKM aBTOMaTH4eckux Bbikitouatene A2, A31-A34 (puc. 1) Ha
coorBercTBUe TpeOoBaHusM § 3.1.4. Tum BeIOpaHHBIX BBIKIIOUATENIEH W OCHOBHBIE UX
napaMmeTpbl IpUBOJATCS B Ta0IM. 3.

3.1.1. HomuHa/ibHbIE TOKM aCHHXPOHHBIX KOPOTKO3aMKHYTBIX 3JIEKTPOIBUIATEIEH
J31 u 134 paBHBI cOOTBETCTBEHHO 95 m 14 A, KpaTHOCTH IIyCKOBOI'O TOKa JUIsl 000X
3JeKTpoaBHraresiei paBHa 7. HOMUHaIbHBIE TOKHM PpACHENUTENICH aBTOMATHYECKHX
Boiktouareneit A31 u A34 100 m 16 A BbIOpaHbl 1O HOMHMHAJIBHBIM TOKaM
AJIEKTPO/IBUraTeNIel U SBJISIOTCS HAaUMEHBIIMMU U3 BO3MOXHBIX C YYETOM CTYNEHYATON
IIKaJdbl HOMMHAJIBHBIX TOKOB pacuenuteneid. KpaTHocTh OTCeUukd Yy BbIOpaHHBIX
BBIKJIIOUaTesneil paBHa 14, 7-kpaTHbIN MyCKOBOM TOK 3JEKTPOJBUIATEICH HE NPUBOAUT K
JIOXKHBIM cpabaThIBAHUSIM 3aIUTHI.

C ToukM 3peHUs TOBBIIMICHUS YYBCTBUTEIBHOCTH 3alllUTHI BCETJa >KeJlaTelbHa
HeOOJbIIass KpPaTHOCTh OTceuku. Ho criemyer umMeTh B BHAY, 4YTO ITYCKOBOH TOK
anektponasurarensi (B coorBerctBuu ¢ ['OCT 183-74*) MOXeET OTKIOHHUTBCS OT
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KaTaJIoKHOTO 3HadeHus Ha 20 % B IIIIOC, a TOK CpabaThIBaHHUSI OTCEYKH B COOTBETCTBUU C
JOMYCKOM Ha TOYHOCTh cpabaThiBaHUs (CM. mOpuMedaHue 2 K Talm. 1) MoxeT
OTKJIOHUTBCSI OT ycraBku Ha 20 % B munyc. Tornaa, Hampumep, A BBIKJIIOYATENS C
10-kpaTHOH OTCEUKOH, TOK cpabaThIBaHUSI CTAHOBHUTCS 8-KpaTHBIM, a KpaTHOCTb
IIYCKOBOTO TOKa OJJIGKTpOABHUraTens yBenuuuBaercs ¢ 7 jo 8,4. Jlng nuHMH C
BbIKITIOUaTeneM A31, B 3ToM cilyuyae, MyckoBoil Tok Oynet paBeH 798 A (958,4), a Tox
cpabateiBanus orceuku 800 A.

B sToM mpumepe mycKOBOM TOK 3JIEKTPOABHUraTeNssi U TOK cpabaThIBaHUS OTCEUKH
OKa3aJIUCh NPAKTUUYECKU PaBHBIMH, U BEPOSITHOCTD JIOKHOTO CpabaThIBaHUS 3aILUTHI IIPH
IIyCKE 3JIEKTPOJBUIaTENsl AOCTATOYHO BbIcOKa. Ha Bompoc, kKak NOCTynUTb, HE BCErza
MOKHO HaWTH KOHKPETHBI OTBET B HOPMAaTUBHOM JIOKYMEHTE, U KOHKPETHOE 3HAUYEHUE
JI0JDKEH IPUHUMATh UHXKEHEp, PYKOBOJCTBYSCH 00IIMMH TpeOoBaHusAMH [1YD.

Kak IpaBHJIO, HC6JIaTOHpI/IHTHOC COBIIAACHUEC JOITYCKOB Ha HYCKOBOﬁ TOK MW TOK
Cpa6aTBIBaHI/I}I OTCCYKHU YUYUTHIBATD HC HYXXHO. Ho JJIS OTBCTCTBCHHBIX
SJICKTPOIIPUECMHUKOB (HaHpI/IMep, MOXXAapHBIX HaCOCOB) 0TCTpOI>iKy OT JIOXHBIX
Cpa6aTBIBaHI/II71 3alIUTHI HY’KHO IMMPOU3BOAUTH C YUCTOM HMCHHO TAaKOI'0 COBIIaZICHUA.

PexoMenmanmu mno ydery anepuoAUYECKOM COCTAaBIAIOLIEH IIyCKOBOIO TOKa
ACUHXPOHHBIX  JJIEKTpoJABHUraresne JaHbl B  «VHCTpYKTHBHBIX  yKa3aHMSX IO
MIPOEKTUPOBAHUIO  DJIEKTPOTEXHUYECKUX  MPOMBILUIIEHHBIX  ycTaHOBOK» BHUIIN
TsoxnpomanexTponpoekt, Ne 4 3a 1977 ron.

3.1.2. Ha auHusgx ¢ aBTOMaTHYECKUMHU BBIKITIOUaTeIaMu A32 U A33 HOMUHAILHBIH
TOK paclenuTesied TOYHO COBHAAAET C PAaCYETHbIM TOKOM HArpy3Ku. DTO HJI€aJbHBII
ciryyam.

[IpuHumass BO BHHMMaHHE, YTO B CETAX OOIIEro Ha3HaueHWs 0e3 AaCHHXPOHHBIX
ANIEKTPOJBUraTeNIe ¢ KOPOTKO3aMKHYTBIM POTOPOM IIMKH HAarpy3kH, Kak IPaBHIIO, HE
IIPEBBILIAIOT JIBOMHOIO 3HAYEHUs PACUETHOIO TOKA, 3aKa3blBa€M aBTOMATUYECKUE
BBIKJIIOYATEIN C MMUHMMAJIbHBIMHU 3HAUEHUSAMHU KPAaTHOCTH OTCEUKHU: JI BBIKIIOYATENs
A32 KkpaTHOCTb OTCE€UKH 3, Ui BbIKIt04YaTens A33 KpaTHOCTh OTCEUKH 7.

3.1.3. PacueTHblli TOK JUHUM C aBTOMATUYECKUM BbIKIIOUareneM A2 paseH 180 A.
Homunanbneiii Tok pacuenurens 200 A (Ommxkaifiee Oosbliee 3HaYSHHE MO INKAaje
pacuenureneit). KpatHocts otceuku paBHa 12. Tok cpabarteiBanusi orceuku 2400 A
(200712).

MakcuManbHBIN MK TOKA B JIMHUU UMEET MECTO IIpU HAJIOKCHHUU Ha pvaeTHLIﬁ TOK
IIYCKOBOTO TOKa JJCKTPOABUTATCIIA I[3 1, HauOOJBIIEro H3 BHCKTpOHBHFaTeHCﬁ,
MoJIyJaromuXx MmUTaHue 1mo 3TOM JIUHUU:

180 A +(95A " 7)=845 A
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[Tpu Takux mUKax TOKa sl 00ecreYeHnss MaKCUMalbHOW YyBCTBUTEILHOCTH 3alTUTHI
MpPH YCIOBUU OTCTPOWKH OT JIOXKHBIX CpabaThIBAaHUI JOCTATOYHO OBLIO OBl HMMETh
KpaTHOCTh OTC€YKH, paBHyI 7. Ho BhIkItO4aTeneil ¢ HOMUHaIbHBIM TOokoM 200 A u
KpaTHOCTBHIO OTCEUKH MEHbIIe, yeM 12, B Tabi. 1 HerT.

3.2. PaccMoTpuM Temepb BHIOOP MpeoXpaHUTeNel Uit Tex xe auHuil. s ynoOcTa
U3JI0XKeHUs1 OyieM Ha3bIBaTh JIMHUM [0 HOMEpaM BbIKJIIouaTesneil Ha puc. 1.

3.2.1. Hna nuHUM co crnokoiWHoW Harpy3kod (32, 33) 1ulaBKME BCTaBKH
MperIoXpaHuTeNeil MOryT OBITh BBIOpaHBI MO PACUETHOMY TOKY JTUHHIM: IS JUHUU 32
npeaoxpanutens [TH2-100 ¢ nnaBkoi BctaBkoit 50 A, nns nuHuu 33 npegoxXpaHUTENb
I[MPC-25 ¢ mnmaBkoii BcTaBkol 25 A (cMm. Tabnm. 2). OTmMeTHM, 4YTO BHIOpaHHBIE
MPEeIOXPAHUTENH SBISIOTCA CTOMKMMU K MaKCUMalnbHBIM ToKaM K3, T.k. ux Hanbonpias
otkroyaromas cnocooHocts (100 u 30 kA) GomnbIlle MaKCUMANIBHBIX 3HaYeHUN TOKOB K3
B Hayase 3allMIIaeMOro y4acTKa dIeKTpUIecKoi cetu (8 u 7 KA).

3.2.2. BeiOop mpemoxpaHuTeNe Ha JMHUAX C AIEKTPOABUTATENSMH JUISI OTCTPOMKHU
3alUThl OT MYCKOBBIX TOKOB BBHITMIOJHSEM B COOTBETCTBUU ¢ TpeOoBaHmsiMu § 5.3.56
IIYD.

I[J'IH muHun 34 ¢ JIETKUMU YCJIOBUSAMU ITYCKa OSJICKTPOABUIATCIIA OTHOLICHUC
IIYyCKOBOTI'O TOKa K HOMUHAJIbHOMY TOKY IUIaBKOM BCTAaBKHU JOJKHO OBITh HE OoJee 2,5

Takum 00pa3oM, HOMUHAIBHBIA TOK TUTABKOM BCTaBKU

Dy _ 147

gom = = 39=2
2.0

25 A

ITo tabn. 2 Boibupaem mnpenoxpanutens HITH2-60 ¢ nnaBkoit BcraBkoit 40 A
HauOonpias oTkitoyaromas cnocooHocTh npepoxpanutens 10 kA, Hanbonbmuii Tok K3
B Havase nuHuK 7 KA. CriefjoBaTeNbHO, BEIOPAHHBINA MPEJOXPAHUTENb SBISAETCS CTOMKUM
K MaKCHUMaJIbHBIM 3HaueHusM Toka K3.

3.2.3. lna nuauu 31 C TSDKEIBIMU YCJIOBUSIMHU ITyCKa AJIEKTPOJBUIaTelNsl OTHOLIEHUE
MyCKOBOT'0 TOKa K HOMMHAJIbHOMY TOKY IJIAaBKOM BCTAaBKU JAOJKHO ObITH He Oounee 2,0-1,6
B 3aBUCHMOCTH OT KOHKPETHBIX yCIOBUH.

Paccmotpum Hambosiee TsHKENbId cay4ail mycka, KOTJa 3TO OTHOIIEHHE HE JOHKHO
MpEBbIIATH 3HaUeHus 1,6, T.e. koraa
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]
T - LN
16 16 A

ITo Tabn. 2 BeIOMpaem mnpenoxpanurens [IH2-600 c¢ mnaBkoi BctaBkoi 500 A.
HauOonpias oTkitoyaromas cCiocoOHOCTh npepoxpanuTens 25 kA, Hanbonbmuil Tok K3
B Hayase JiuHuU 10 KA.

3.2.4. Ilpu BeIOOpE TpeAoXpaHUTENeN Ui TUHUM 2 HY>KHO YUUTBHIBATh HAJIOXKEHUE Ha
pacyeTHBIM TOK JIMHUU IyCKOBOT'O TOKa 3yleKTponasuratens 31 ¢ TshKensIMU yCIOBUAMHU
mmycka. Clie10BaTeIbHO:

;s 180+ 957

o =
1

=528
b A

ITo Tabn. 2 BeIOMpaem mnpenoxpanutens [IH2-600 ¢ mnaBkoi BcTtaBkod 630 A.
HauOonpias oTkitoyaromas CiocoOHOCTh npepoxpanuTens 25 kA, Hanbonbmuil Tok K3
B Hayase JiuHuu 20 KA.

3.3. I[J'IH HarjsiiHoTro CpaBHCHUA 3allluT, BBITIOJTHCHHBIX C IIOMOIIBIO
Hpe,[[OXpaHI/ITeJIeI‘;I )51 ABTOMAaTHUYCCKUX BBIKHIOaneHCﬁ, OCHOBHBIC napamMeTpbl
BBI6paHHLIX arrapaToB 3alIHUTHI CBCACHLI B TalII. é

Kak BumHO u3 TaOIMIIBI, HOMUHAIBHBIE TOKH TJIABKUX BCTABOK MPEJOXPAHUTENCH U3-
32 HEOOXOJIMMOCTH OTCTPAUBATHCS OT MyCKOBBIX TOKOB Ha JuHUAX 2, 31, 34 mpuiuiock
3HAQUUTENIbHO 3aBBICUTh [0 CPABHEHUID C HOMHMHAJIBHBIMU TOKaMH pacUenuTeneit
ABTOMAaTHYECKHUX BBIKIIOYATEICH.

3.4. HeoOX0oauMO OTMETUTh, YTO HA IMpPAaKTHKE YCTAaBKU allapaToB 3alIUThl Yalle
BCEr'O CBS3BIBAIOTCS C CEUEHUEM 3alMIAaeMoi JuHUM. [Ipu 3TOM HUCXOAAT U3 TOrO, YTO
ceueHHe JIMHUM BBIOMpaeTcs 1o Harpyske. Ha camom ke jene, ceyeHHe JTUHUU B pAIe
CIly4aeB MOXKET OBbITh BBHIOPAHO IO KAaKUM-TO JAPYTHM YCIOBHUSM WIH COOOpPaKEHUSIM.
Hanpuwmep, cedeHue NIMHHO JMHUM MOXET OBITh YBEJIMYEHO IO MOTEpe HaNpsHKEHUs.
Jns maneix Harpy3ok (6-10 A) cedeHue ompenensercss YCIOBUSMH MEXaHHYECKOH
MIPOYHOCTU MPOBOAOB M Kabeneil u, B CHIIy 3TOT0, OKa3bIBA€TCs 3aBBIIICHHBIM. Takum
o0pa3om, eciiy BEIOUPATh YCTAaBKU amlapaToB 3aIIUTHI MO JUIUTENILHO JJOMYCTUMOMY TOKY
IIPOBOJIHUKOB, TO B O0OOMX HPUBEICHHBIX 3IECh CIIyyasX YyBCTBUTEIBHOCTH 3alUThHI
Oyzner He0OOCHOBAaHHO 3arpyOIeHa.
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[TosTOMy yCTaBKM ammapaToB 3alUThl CJEIyeT BBIOUPATh IO DICKTPUUECKOM
Harpyske, pyKOBOJCTBYSCh ITOJIOKEHUsIMH naparpada 3.1.4.

4. K TAPAT'PA®Y 3.1.5

«B kauecTtBe amnmapaTroB 3alIWUTHl JOJDKHBI  IIPUMEHATHCS  ABTOMATHYECKHUE
BBIKJIIOYATENIN WU npeaoxpaHutenu. s obecrnieueHus TpeOOBaHUN OBICTPOAEHUCTBUSA,
YYBCTBUTEIBHOCTU WJIM CEJIEKTUBHOCTHU JOIYCKAETCs MpU HEOOXOJUMOCTH NPUMEHEHUE
YCTPOICTB 3aIIUTHI C UCIIOJB30BAHUEM BBIHOCHBIX pejie (pesie KOCBEHHOTO JEHCTBHS).»

4.1. B maparpade Ha3BaHBI ammaparbl, KOTOPbIE MOTYT NMPHUMEHSATHCS IJIsl 3aIUTHI
AIEKTPUUECKUX CeTel HanpspkeHuem 1o 1 kB.

B cinywae wucnonp3oBaHusl pere KOCBEHHOIO JCHCTBUS IOCIEIHUE JOJIKHBI
BO3JICMCTBOBATh HA HE3aBUCUMBINM PACIENUTEIh aBTOMATHYECKOTO BBIKITIOUATEIIS.

4.2. UHCTUTYT HE PEKOMEHJYET MPUMEHATh NMPEAOXPaHUTENN B TE€X ClIyyasx, Korja
NPU SKCIUTyaTallud MOTYT CHCTEMAaTHYECKH BO3HUKATh 3aTPYAHEHUS C MPHOOpPETEHHEM
3alacHbIX KaJauOpOBaHHBIX IUJIABKUX BCTABOK (HAampuUMeEp, B CEIbCKUX U T.IL
AJIEKTPOYCTAHOBKAX ), a TAK)KE IIPU HEJOCTATOYHO BHICOKOM YPOBHE 3KCIUTyaTallUH.

S. KITAPATPA®Y 3.1.8

((3J'ICKTpPI‘ICCKH€ CECTHU MOOJDKHBI HMMETH 3alllUTY OT TOKOB KOPOTKOI'O 3aMBIKAHUA,
O6GCH€‘II/IBaIOH_IYIO 10 BO3MOXHOCTH HAWMMCHBIIECC BPEMA OTKIIOUCHUA U Tpe6OBaHI/I5I
CCJICKTUBHOCTM.

3ammTa J0/KHA OOECreYMBaTh OTKIIOYEHUE TMOBPEXKIAECHHOTO ydacTka mpu K3 B
KOHIIE 3allUIIaeMOl JTMHUH: OJTHO-, IBYX- U TpeX(a3HBIX - B CETIX C TIyX03a3eMJICHHON
HEUTpaNblO; IBYX- U TpeX(a3HbIX - B CETAX C M30JIMPOBAHHON HEHTPAIIBIO.

HagexxHoe oTkioueHHE MOBPEXKACHHOTO YydYacTKa CEeTH 0OecreyuBaeTcs, eclu
OTHOIIICHUE HAMMEHBIIIET0 pacuyeTHOro Toka K3 K HOMHUHAJIBHOMY TOKY IUIaBKOU
BCTaBKOW MpPETOXpaHUTENS UM pacUEnuTelNss aBTOMAaTUYECKOr0 BBIKIIIOUaTelNs OyJeT He
MEHee 3HaYeHUH, TpuBeneHHBIX B 1.7.79 u 7.3.139.»

5.1. 3aH_II/ITy OT TOKOB KOPOTKOT'O 3aMBbIKaHUA JOJIPKHBI UMETh BCE METPHUIYCCKUE CETH.

5.2. UYyBCTBUTEJIIBHOCTh 3aIUThl K TOKaM KOPOTKOTO 3aMbIKaHHSI B KOHIIE
3aIUIIAeMON JIMHUW JIOJDKHA OBITh HE HI)KE OTOBOPEHHOW B ATOM Maparpade myTtem
cceutoK Ha § 1.7.79 u (151 B3phIBOOMMACHBIX 30H) Ha § 7.3.139.
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ITpu 3TOM CcreyeT UMeTh B BUIY, 4TO eciu TpeboBanus § 1.7.79 u 7.3.139 otHocsATCS
K YYBCTBUTEJILHOCTH 3aIlUTHI NMPH OAHO(PA3HOM KOPOTKOM 3aMbIKaHUH, TO B § 3.1.8 Te
kKe TpeOOBaHMS MPEIBSBIAIOTCS K YYBCTBUTEIBHOCTH 3aIUTHl MPH HaWMEHbBIIEM
pacueTHoM Toke K3, KoTOpBIif MOXeT pe3yiabTaToM U Mexaydasnoro K3 (nmanpumep, B
CeTAX C U30JIMPOBAHHON HEUTPAJIbIO).

5.3. Ecnu tpeboBanus § 3.1.8 K 4yBCTBUTEIBHOCTH 3alUTHI POBEPEHBI PACUETOM U
BBITIOJHSIIOTCS, TO COONTIOICHUS KpAaTHOCTEH, OTOBOPEHHBIX B § 3.1.9, He Tpebyercs.

6. K IIAPAT'PA®Y 3.1.9

«B cersx, 3amumniaeMbIX TOIbKO OT TOKOB K3 (He TpeOyrolux 3aiuThl OT MEePerpy3Ku
cormacHo 3.1.10), 3a HCK/IIOYEHHEM MPOTSHKEHHBIX CETEH, HAlpUMEpP CEJIbCKHUX,
KOMMYHQJIBHBIX, JIOIYCKAeTCSI HE BBIMOJIHATH PACUETHOW INPOBEPKH, NPUBEACHHOW B
1.7.79 u 7.3.139 xpatHocTH TOKa K3, ecnu obecrieueHo ycioBue, 9TOOBI 0 OTHOIICHHIO
K JUIMTENFHO JOMYCTHMBIM TOKOBBIM Harpy3kaM IIPOBOJHUKOB, IIPHBEICHHBIM B
tabmumax ri1. 1.3, anmaparsl 3alUTHl IMETTN KPaTHOCTH He Ooiee:

300 % 11t HOMUHAJIBHOTO TOKA IIJIaBKOM BCTaBKU IPEJOXPAHUTEIIS;

450 % pnd TOKa YCTaBKM aBTOMATHYECKOTO BBIKIIIOYATENSl, MMEIOIIETO TOJIBKO
MaKCHMaJIbHbIi MTHOBEHHO JIEHCTBYIOIIUN PACLIENIUTEND (OTCEUKY);

100 % it HOMHUHAJIBLHOTO TOKAa PACIEMUTENsI aBTOMATUYECKOTO BBIKIIOUATENS C
HEperyJaupyeMon oOpaTHO 3aBHUCSIIEH OT TOKa XapaKTePUCTUKOW (HE3aBUCHMO OT
HaJIN4YHA UKW OTCYTCTBUA OTCG‘IKI/I);

125 % nng Toka TporaHusi paclUENMTeNss aBTOMAaTHYECKOI'O BBIKJIIOYATENsSl C
peryinupyemMoil o0paTHO 3aBHCAIIEH OT TOKAa XapaKTePHCTUKOW; €CIM Ha 3TOM
aBTOMaTHYECKOM BBIKIIIOYATENIE MMEETCSl €lle OTCeYKa; TO €€ KpaTHOCTb TOKa
cpabaTbIBaHUs HE OTPAHUYUBACTCS.

Hanuuue anmaparoB 3amuThl € 3aBBILICHHBIMHA YCTABKAMM TOKAa HE SBISETCA
00OCHOBAaHUEM JUTSI YBEJIIMYCHUSI CEUYSHHS ITPOBOTHUKOB CBEPX YKA3aHHBIX B IL. 1.3.»

VYuuThIBas HEJOCTATOUHYI JOCTOBEPHOCTh PE3YJIbTATOB OmpejesieHuss TokoB K3 B
JNEKTPUYECKUX CeTAX HampsbkeHueM J0 | kB u B memsix ocBOOOXKIEHUS
IIPOCKTUPOBILMKOB OT TPYIOEMKHMX pacyeToB, JOIYCKAeTCs IIpU OIPEACIICHHBIX
YCIIOBHSIX, OTOBOPEHHBIX B paccMaTpuBaeMoM Taparpade, He JenaTh pacueTHYIO
IIPOBEPKY KPATHOCTU TOKAa KOPOTKOI'O 3aMbIKaHHS HAa COOTBETCTBHE TpPEOOBAHUAM §
3.1.8.

IIpumeuanue. VHCTUTYT He peKOMEHAyeT HCHonb30BaTh jomymeHus § 3.1.9 mng Bcex kiaccoB

B3pPLIBOOIIACHBIX 30H.
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B coorBercTBUM ¢ HOBOM penakuued riIaBbl 7.3, MOATOTOBIACHHOM [uist 7-ro u3ganusa I[1YD,
JIEKTPUYECKHE CETH BO B3PHIBOOIIACHBIX 30HAX BCEX KIIACCOB JOJDKHBI 3alIMIIATHCA OT IEPErpy3KH, a
neiicteue § 3.1.9 pacmpoctpansiercss Ha ceTH, 3alluIacMele TONbKO OT TokoB K3. Takum oOpaszom, B
COOTBETCTBUM C HOBOHM penakimeil IIYD s 3NMeKTpUUYECKHX CeTeld BO B3PHIBOOIACHBIX 30HAX BCETZa

JIOJDKHA BBITIOJIHATBCS pacyeTHast IpoBepka KpaTtHocTh Toka K3 Ha coorBeTcTBHE TpeboBaHmsM § 3.1.8.

OroBopennbie B § 3.1.9 KkpaTHOCTM TOKOB amnmapaTtoB 3alllUThl BCErJAa MOKHO
o0ecrneunTh, 3aBhlllas B HEOOXOAMUMBIX CIydyasX CEYeHHE MPOBOAHHUKOB, BEIOPAHHBIX 10
pacdetHoMy TOKy. Ho 5TO mpoTHBOpedYHT TpeOOBaHHSIM SKOHOMHOTO PACXOIOBAHUS
MIPOBOJIHUKOBBIX MAaTE€pPUAIIOB.

[Toatomy, ecnu 3TH KpaTHOCTH (¢ yueToM nomyuieHuit § 3.1.13).00ecneunBarores s
CEUCHHs MPOBOJHUKA, BHIOPAHHOTO MO PACYETHOMY TOKY, JI€laTh MPOBEPKY KPATHOCTH
toka K3 He 006s13aTenbHO.

Ecnu xe oroBopenssie B § 3.1.9 kpaTHOCTH MOTYT OBITH 0OECIIEUEHBI TOJIBKO 33 CUET
YBEJIMYCHUS CEYCHHSI TTPOBOJHMKA, HEOOXOIMMO BBIMIOJHATH PACYCTHYIO MPOBEPKY IS
CEYeHHs, BRIOPAHHOTO MO PacyeTHOMY TOKy. Eciii mpoBepka MOKa)KeT, YTO KPaTHOCTh
toka K3 ynosnerBopsier TpeboBanusiM § 3.1.8, yBenMuuBaTh CEUYEeHHE MPOBOJHHUKA HE
HYKHO.

PaCCMOTpI/IM 9TU TOJIOKCHHUA NPUMCHUTCIBHO K CXCMC Ha pHC. l AJig Cciy4dast, Korja
QJICKTPHUYCCKUC CCTU TpeGYIOT 3aI0UTY TOJIBKO OT TOKOB KOPOTKOI'O 3aMbIKaHMUS.

6.1. [lepBoe 3HaueHue kpaTHOCTU oroBapuBaercs B § 3.1.9 mis HOMUHAIBHOTO TOKa
IUIaBKOM BCTaBKM Mpenoxpanutens: He 6omnee 300 %.

6.1.1. Ing nmunuit 2, 31-34 (cMm., Tabn. 4) KpaTHOCTH HOMHHAJIBHBIX TOKOB IIIAaBKUX
BCTaBOK I10 OTHOIICHHUIO K JJIUTENBHO JOMYCTUMBIM TOKOBBIM Ipy3kaM mpoBoIHUKOB (K)
PaBHbBI COOTBETCTBEHHO:

- 630100 _ 34
154 %

500%100
j = = 455

%
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%, = S0 100 3
B0 %
K, = 25100 _ o3
27 %
400 3 100

Foy=— 0 011
T %

W3 stux pacyeroB cieayer, uto ans auHuiA 32, 33, 34 npoBepKy COOTBETCTBUE
TpeboBanusM § 3.1.8 MOXXHO HE JenaTh, T. K. HOMUHAJIBHBIE TOKU IIABKUX BCTaBOK
[IpeloXpaHUTeNel MO OTHOIIEHHIO K JUIMTEIBHO JOMYCTHMBIM TOKOBBIM Harpys3kam
MIPOBOTHUKOB HA 3TUX JIMHUAX UMEIOT KpaTHOCTH He Oonee 300 %.

Jnst muamii 2 u 31 yurem nonymenue naparpada 3.1.13 (teker maparpada cm. m. 11).

6.1.2. TpeOyemas nomycTumMasi JTUTEIbHAsE TOKOBAst Harpy3Ka MPOBOJAHUKA ISl IMHUT
2 paBna 210 A (630:3). JAiuTenbHO TOIMYCTHUMBIE TOKH JUIS YETHIPEXKUIBHBIX KaOenei
cederrem 120 n 150 Mm° paBHBI cooTBeTCTBeHHO 184 u 216 A (cm. Tabn. 5). Takum
00pa3oM, YeThIPEeXKUIBHBIA Kabenb cedeHueM 120 MM2, BBIOpaHHBINA /711 IMHUU 2 110
pacdeTHOU Harpy3ke, SBISETCs, B COOTBETCTBUM ¢ § 3.1.13, mpoBOAHMKOM OJIMKaiIero
MEHBILIETO CEYEHUS, U PACUETHYIO MPOBEPKY Ha COOTBETCTBUE TpeOoBaHusaM § 3.1.8 mms
STOM JIMHUH MOKHO HE BBITIOTHSTb.

6.1.3. ns nuamm 31 t1peOyemass momycTHMas JJIUTEIbHAs TOKOBas Tpy3Ka
npoBoHUKa paBHa 167 A (500:3). IIpoBogHUKOM OMMKAMIIETO MEHBIETO CEYCHHUS IS
ATOTO 3HAYCHHUS TOKA SIBISICTCS TPEXKWIbHBINA Kabenb ceuenueM 70 MM> (cm. Tabm. %,
TOT/Aa KaK 10 PacyeTHOW HarpysKe JUIsl 3TOW JMHUW BBIOpaH Kabenb ceueHneM 50 MM~
CrnenmoBarenbHO, JUIS 3TOW JIMHUM HEOOXOJMMa pacueTHas MpOBEpKa Ha COOTBETCTBHUE
TpeboBanusm § 3.1.8.

B pesynbrare pacuera nosy4eHo 3HaYEHUE TOKA OJHO(PA3ZHOTO KOPOTKOTO 3aMbIKaHUS
B Touke K¢31, paBHoe 2 KA. CornacHo § 3.1.8 oTHomenue HaumeHnsuiero toka K3 k
HOMHHAQJILHOMY TOKY IIJIAaBKOW BCTAaBKH TPEJIOXPAHUTENS JOJDKHO OBITh HE MEHbIIE
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3HauYe€HUM, MpuBeaeHHbIX B § 1.7.79, T.e. He MeHble, yeM 3. B Hamem ciydae 3TO
oTHo1eHue pasHo 4 (2000:500).

Takum 00pa3oM, yBeIM4YMBATh BEIOPAHHOE 10 PACYETHOMY TOKY cedeHHe JuHuH 31 He
Tpebyercs.

6.2. Bropoe 3HaueHHe KPaTHOCTH OrOBapUBACTCS ISl TOKA YCTaBKA aBTOMATHYECKOTO
BBIKJIFOUYATENS, MMEIONIET0 TOJBKO MAKCHMAJIbHBI MIHOBEHHO JICHCTBYOIIUI
pacuenurens (0Tceuky): He 6onee 450 %.

B cxeme Ha puc. 1 Takux BeIKIO4arenei HeT. [loaromy, B oTcTymiieHue oT Tabdi. 3,
IpeacTaBUM cebe, YTO Ui 3aIUUThl JUHUM 33 BHIOpAH aBTOMATHUYECKUI BBIKJIIOYATENb
BA13-25-32 ¢ HOMMHaIBHBIM TOKOM pacuenurens 25 A M KpaTHOCTBIO OTCEYKH 7,
UMEIOIIUI TOJIBKO MaKCHMaJbHbII MICHOBEHHO AEWUCTBYIOLIUH pacuenuTensb (CM. Tabdil.

1).

B sToMm cnyuae, TOK yCTaBKM aBTOMAaTHYECKOTO BBIKIIOUaTeNst paBeH 175 A (25'7) u
KpPaTHOCTh TOKA YCTaBKHU MO OTHOIICHWIO K JUIMTEJIbHO JOMYCTUMOW TOKOBOW Harpys3ke
MPOBOJIHUKA PAaBHA!

K= M = §48
27 %

Ot0 Oomble gomyckaemoi maparpadam 3.1.9 KpaTHOCTH, TOATOMY YUTEM JOIMYIIICHUE
§3.1.13.

Tpebyemas qMTeNbHO IOMyCTHMas Harpy3ka mpoBojHuKa paBHa 39 A (175:4,5), u
OnmmKaliuM MeHbIINM (cM. Tal. 5) sBNseTcs Kadenb ¢ AIUTENbHO JOMYCTUMBIM TOKOM
32 A ceuennem 6 MM~. A T.K. mia auHUM 33 BbeIOpaH Kabenb cedeHueMm 4 MM2,
pacyeTHyr0 TpoBepKy KpaTHocTH Toka K3 Ha coorBercTBHe TpeOoBaHusM § 3.1.8
CJIeTy€eT BBIMOIHSITD.

Pe3synpTaThl pacueTHOM NpOBEpKM Nanu 3HadeHHe Toka onHodaszHoro K3 B koHie
nuauun 33, paBuoe 0,5 KA. B cootBercTBuum ¢ § 1.7.79 I1YD ms obecrieueHrst HaISKHOTO
cpabaTbiBaHUs 3alUThl MUHUMaIbHBIN TOK K3 momkeH ObITh OoJbllle YCTaBKM TOKa
MTHOBEHHOTO CpadaThiBaHUsl, YMHOKEHHON Ha KOA((UIMEHT, YUUTHIBAIOUINI pazopoc
(cm. mpumeu. 2 k Tadu. 1), u Ha ko durmenT 3anaca 1,1. B Hamewm ciaydae 310 yciioBue
BBITIOJTHSETCS:

[i3=500A>175A"1,2"1,1=231A
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Ecnmu Ob1 ans 3ammrel JuHUM 33 Ob1 BbIOpaH aBTOMATHYECKUH BBIKIIOYATENh
BA13-29-32 ¢ HOMMHaNBHBIM TOKOM pacuenutens 25 A M KpaTHOCTBIO OTCEUKH 3, TO
KpPaTHOCTh TOKAa YCTaBKU II0 OTHOLICHHIO K JUIMTEIBHO JOIYCTUMOMY TOKY IPOBOJHUKA
paBHsIach ObI

Kﬂ:@:g?%

U pacyeTHYIO MPOBEPKY Ha cooTBeTcTBUE § 3.1.8 MOXKHO OBLIO OBl HE BBITTOJIHSATS.

ITpumeyanne. HCTHTYT PEeKOMEHAYET IS 3AIMUTHI AJIEKTPHUECKHUX CeTeil 0OIero Ha3HA4eHHs, Kak
MIPaBUJIO, MCIOIB30BaTh aBTOMATHUECKHE BBIKITIOUATENN C KOMOMHUPOBAHHBIM PACLETIUTENEM: HUMEIOIINE

OTCEUKy ¥ 00paTHO 3aBHCHMYIO OT TOKa XapaKTEPUCTHKY.

6.3. Tperbe 3HaueHHWE KPATHOCTH OTrOBApUBAeTCS M HOMHUHAJIBHOIO TOKa
pacuenuresns aBTOMaTUYECKOTO BBIKIIIOYATENsI C HEPEryJIHpyeMoil OOpaTHO 3aBUCUMOM
OT TOKa XapakTepuctukoii: e 6omee 100 %.

K Takum BeIKITIOYATENISIM Ha pPHC. 1 OTHOCATCS BCE BBIKIIOYATEIH, KPOME
BeIKJTIOUaTeed A u Al.

6.3.1. HaiinmeMm, monb3ysch Tabauiei 3, oroapuBaeMble KpaTHOCTH JUIsl TUHUK 2, 11,
21, 31-34:

- 200 =100 _100
184 %
K, = 20100 _ 145
55 %
KEI = M =240
L %
t PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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- 100x100 _ .
110 %

K- 50x100_ .
60 %

. - 25x100 _ .
7 %

163100

Fog= — =34

#T 1g %

IlosnydyeHHble 3Ha4YeHMs] KpaTHOCTEH ans nuHUM 31-34 ynoOBIETBOPSIOT yCIIOBUSAM
naparpada, ¥ pacueTHYIO MPOBEPKY KpaTHOCTH Toka K3 ans 3THX JHUHUN MOXHO HE
BBITOJIHSATS.

6.3.2. lnsa nmuaum 2 (rae nosydeHHast KpaTHOcTh 6osee 100 %) yurem nomymieHue §
3.1.13.

Tpebyemast normyctumasi JUIMTENIbHAS TOKOBasi Harpy3Ka MPOBOJHUKA paBHA JUI ATOMN
JUHUM HOMHUHAQJIBHOMY TOKY pacLENMTeNs aBTOMaThdeckoro Buikiarouatess: 200 A.
CornacHo Tabmn. 5 ISl YeTHIPEX KUIBbHBIX Kabenel ceuenuem 120 u 150 MM> IJINTEIbHO
JOMYCTUMBIN TOK COOTBETCTBEHHO paBeH 184 u 216 A. Takum o0pa3om, BHIOpaHHBIH 1715
TuHUU 2 Kabenb ceyenueM 120 MM sgBisieTcs KabeneM Onmkailero MEHbIIEro Ce4eHus
U PAaCUYETHYIO ITPOBEPKY HA KPaTHOCTh Toka K3 MOXHO HE BBINIOJIHSATE.

6.3.3. Jlng muauu 11 1Mo aHAIOrMYHOM METOAWKE HAXOIHUM OJIMKaiilee MEHBIIEe
CeYeHHe MPOBOAHUKA: 25 mm?. Ceuene BBIOpAHHOTO 0 HArpy3Ke Kadens paBHO 16 MM2,
MO3TOMY pacueTHas MpoBEpKa Ha KpaTHOCTh Toka K3 st 3Toit muHNM HeobxoauMma.

¢ b2Y

PaapaboTka v akcnepTtuaa
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PacuetHoe 3Hauenue Toka ogHodazHoro K3 B Touke K¢11 paBHo 2,2 KA. Takum
obpa3zom, pernamentupyemas § 1.7.79 xkparnocts Toka K3 (He MeHee 3) obecrieunBaeTCst
¢ 6onpmmMm 3amacom: 2200 : 80 =27.5.

6.3.4. lnsa nunnu 21 Onwkaiiiiee MEHbIIee CeueHHe MPOBOJHUKA paBHO 25 mm2. Tlo
Harpyske BbIOpaH Kalelslb ceueHHeM 6 MM2. PacteTHOe 3HaUeHHe TOKa oxHo(aznoro K3 B
KoHIEe 3Tol nmuHUKM paBHO 200 A OrtHomeHue HamMeHblIero pacueTHoro toka K3 k
HOMHHAJIBHOMY TOKY PacLENUTeNs aBTOMAaTHYECKOro BhIKItoUaress paBHo 2,5 (200:80),
TOTJa Kak B cooTBeTcTBUU € § 3.1.8 1 1.7.79 oHO momKHO OBITH HE MeHee 3.

B atom cnyuwae (cm. m. 2.3) ans obOecrneueHUsT HEOOXOIUMOW KPAaTHOCTH TOKa
KOPOTKOTO 3aMbIKaHHSI HY>KHO YBEJIMYUTh CEUEHHUE JMHHM. Pacuerbl MOKa3bIBalOT, YTO
IpU yBEIUYEHUH cedyeHus JuHuM 21 Ha oxHy crymeHb (mo 10 MMZ) 3HA4YCHUE
MUHUMaNbHOTO Toka K3 B koHIle muHMK Bo3pacTaet 10 330 A u HeoOxoauMasi KpaTHOCTh
TK3 obecrieunBaercs (330 : 80 = 4,125).

[MPUMEYAHUE. Ha puc. 1 cedenue auauN 21 0cTaBICHO O€3 M3MCHEHUS.

6.4. UeTBepToe 3HaU€HUE KPATHOCTU OTOBApUBACTCA JUISl TOKA TPOT'aHUS pacLEUTENs
aBTOMAaTMYECKOT'O BBIKJIIOYATENSI C pEryJupyeMoil oOpaTHOM 3aBUCHUMON OT TOKa
XapaKTepUCTUKOM: He O6onee 125 %.

K Takum BbIK/IIOYaTENsIM Ha puc. 1 HY>KHO OTHECTH BhIKIo4YaTenu A u Al, T.K. ux
BpeMsi cpabaThlBaHUsI MPH O-KPaTHOM TOKE (B 30HE pabOThI ¢ 0OpaTHO 3aBHUCHMOM OT
TOKa BBIIEPIKKON BPEMEHH ) MOKET perynupoBarbes. (Cm. Tadim. 1).

Tokom Tporanusi B 3Toil rnase [IYD Ha3pIBaeTCs MUHUMAIBHBINA TOK, IPU KOTOPOM
rapaHTupyeTrcsi cpabaThlBaHME pa3lenuTeNss ¢ OOpaTHO 3aBUCMMOM OT TOKa
XapakTepucTHKoi. KpaTHOCTB 3TOTO TOKa OTOBOpEHa B UeTBepTOi rpade Tadm. 1.

Takum oOpa3om, Uisl BBIKIIOUYATENs A TOK TporaHus (TOJb3YSCh TEPMHUHOIOTHEH
neiictByromux I[1YD) Oynet pasen (1600°1,25) A. lnsa Beikinrouarens Al Tok TporaHus
paseH (63071,25) A.

OroBapuBaembie B § 3.1.9 kpaTHOCTM [JIsi 3TUX BBIKJIIOYATENIEH COOTBETCTBEHHO
PaBHBI:

- (1600x1,25) <100 . .
1600 %
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. (630x1,25)x100 __ .
552 %

W3 momydeHHBIX pe3yibTaToOB CIIEAYeT, YUTO aBTOMATHUYECKUN BBIKIIIOUATENbh A TIPSIMO
yIOBJIETBOPSIET OTOBOPEHHON KPATHOCTH, & BBIKJIIOYATENb YIOBIETBOPSET YCIOBHSM §
3.1.9 ¢ yuerom § 3.1.13 (tpebGyemas nomyctumasl AJUTEIbHAas TOKOBas Harpyska
npoBoJHMKA Jisg JauHuUM | paBHa 630 A, a JJIUTENBHO JOMYCTUMBIE TOKH TpeEX

YeThIPEXKUIbHBIX Kabeneil ceuennem 120 u 150 MM paBHBI COOTBETCTBEHHO 552 1 648
A).

PaCLIeTHyIO IMMPOBCPKY KPAaTHOCTU TOKA K3 JUIS OTUX JTUHUNA MOXKHO HE BBIIIOJIHATE.

6.5. Tlocnennuit abzan § 3.1.9 3ampemiaer MCHOIB30BaTh HE COOTBETCTBYIOILIUE
pacyeTHOMY TOKY 3allMIAaeMON JIMHUM ammaparbl 3alluThl (JaXe HMEIoIuecs B
HQJIMYMM, HAIpUMep pe3epBHBIC), €CIM HCIOJb30BAHUE HTHUX allapaToB BbI3bIBAET
HEOO0XO/IMMOCTh YBEIMYUBATh CEUEHUE MPOBOJHUKOB I10 YCIOBHUSIM YYBCTBUTEIHLHOCTH
3aIIUTHI.

DTO KacaeTcsl B OCHOBHOM ﬂeﬁCTBYIOHlHX 9JICKTPOYCTAHOBOK, T'IC B TAKUX CJIy4dasX
arraparbl 3allIUThI CJICAYCT 3aMCHSTD.

7. KITAPATPA®Y 3.1.10

«Cetn BHYTpHU HOMCHIGHPIﬁ, BBITTIOJITHCHHBIC OTKPBLITO IMPOJIOKCHHBIMU IIPOBOJHUKAMU
C TOproYei Hapy>KHOH OO0OJIOUKON WM H3O0JIALMEH, MOJKHBI OBITh 3alUIIEHBI OT
Meperpy3KHu.

Kpowme Toro, 10/1HBI OBITH 3aLIUILEHBI OT MIEPErPY3KU CETH BHYTPH ITOMEIIECHUII:

OCBCTUTCIIBHBIC CE€THU B KHJIBIX U O6HI€CTB€HHI)IX 3JaHUAX, B TOProBbIX IMOMCIICHHUAX,
CHY)K66H0-6I)ITOBI)IX IMOMCHICHUAX MPOMBIIIIJICHHBIX HpGILHpHﬂTHﬁ, BKJIO4Yasi CE€TU IJIA
OBITOBBIX U MNEPCHOCHBIX JJICKTPOINPUCMHHUKOB (YTIOFOB, qaﬁHHKOB, IINIMTOK, KOMHAaTHBIX
XOJIOOUJIBHUKOB, MNBIJICCOCOB, CTUPAJIBHBIX H IIBEHHBIX MAIIMH U T.H.), a TaKXK€ B
IMMOXKAapOOIIaCHbIX 30HAX,

CHJIOBBIE CETH Ha MPOMBINUICHHBIX TPEANPHUATUSAX, B JKWIBIX M OOIIECTBEHHBIX
3/1aHUSX, TOPrOBBIX IIOMEIIEHUSAX - TOJBKO B Cllydasx, KOIja II0 YCIOBUSAM
TEXHOJIOTUYECKOTO TIpollecca WIM M0 PEeXHMYy pPabdOTBI CETH MOXET BO3HUKATh
JUIATENbHAsSI IEPErpy3Ka IPOBOJAHUKOB;

CETH BCEX BUJOB BO B3pPHIBOOINACHBIX 30HAX - COIVIACHO TpeboBaHusAM 7.3.94.»

WneanbHoe pelieHue ¢ MO3ULUN HAJeKHOM AKCIUTyaTalluy: 3alUIIATh OT MEPErpy3Ku
BCe uIeKTpudeckue cetu. Ho 3ammTa OT meperpysku, Kak NMpaBuiIo, (M OCOOCHHO IS
CeTeil C IMYCKOBBIMHU TOKaMHU 3JIEKTPOABUIATENM NMUKAMU TEXHOJIOTMYECKHX Harpy3oK)
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MNPpUBOAUT K YBCIUYCHUIO CCUCHUSA IPOBOIAHHUKOB. OTCIOI[E[ pa3aciicHue ceTe Ha CCTH,
Tpe6y10ume 3al0UTBI OT MEPCTPY3KU, U CCTHU, IJIS1I KOTOPBIX AOCTATOYHA TOJIBKO 3allluTa
OT TOKOB KOPOTKOT'O 3aMbIKAHUI.

B § 3.1.10 nepeuuncineHbl ceTu, A1 KOTOPBIX 3allluTa OT MEPErpy3KH SABIAETCS
00s13aTENbHOM.

K HuM oTHOCATCA CCTHU, OIIACHBIC B IIOXKAPHOM OTHOHICHWUH, CCTU B 3JdHUAX U
MOMCIICHUAX, I'/IC BOBHUKHOBCHUC I10Kapa YPpCBATO TAXKCIIBIMU ITOCICACTBUAMU, U CCTH,
AL KOTOPBIX BEPOIATHOCTb BOSHUKHOBCHUS MEPCTPY3KU JOCTATOYHO BCIIMKA.

B nononnenue x nepeunciaeHHbM B § 3.1.10 UHCTUTYT peKOMEHIYET 3allUIIATh OT
MEPETPY3KU CETH, IPOKIIAAbIBAEMbIC B KAOCTHHBIX TYHHESAX U KaOeIbHBIX dTaxax.

8. KITAPATPA®Y 3.1.11

«B cersx, 3amumiaeMsix ot neperpy3ok (cM. 3.1.10), mpoBOAHUKH ClieayeT BHIOMPAThH
[0 pPacyeTHOMY TOKY, IMpPH 3TOM JOJDKHO OBITH OO0ECIeYeHO YCIOBHE, YTOOBI 10
OTHOILIEHHUIO K JUIUTENbHO JOMYCTUMbIM TOKOBBIM Harpy3Kam, IPUBEICHHBIM B TaOIHLIaX
ri1. 1.3, anmapatsl 3alIUThl UMEU KPAaTHOCTh HE OoJiee:

80 % M1 HOMMHAJIBHOTO TOKA IJIABKOW BCTABKU MJIM TOKA YCTaBKUA aBTOMATHYECKOTO
BBIKJIIOYATENA, HMMEIOLIEr0 TOJbKO MAKCHUMaJbHbIA MIHOBEHHO JEHMCTBYIOLIWN
pacuenurensb (OTCEYKY), - JUIsl MPOBOJHUKOB C TOJUBUHWIXJIOPUIHON, PE3MHOBOW H
AQHAIOTMYHOW 10 TEIUIOBBIM XapaKTePUCTHKAM HW3OJSAIUCH;, i1 IMPOBOJHUKOB,
MIPOKJIABIBAEMBIX B HEB3PBIBOOTIACHBIX MIPOU3BOJICTBEHHBIX IIOMEIEHUAX
IIPOMBIIIIEHHBIX peAnpusaTuil, nomyckaercs 100 %;

100 % 11 HOMHUHAIBHOIO TOKa IUJIaBKOM BCTaBKM WM TOKa YCTaBKHU
ABTOMATHYECKOTO BBIKJIIFOYATEINS, WMEIOIIEr0 TOJBKO MAaKCHMAaJbHBII MTHOBEHHO
NENCTBYIOIIUN paclenuTeNb (OTCEUKY), - I Kabenen ¢ OyMa>KHON U30JIsIIueH;

100 % st HOMHUHAJIBLHOTO TOKAa PACIEMUTENsI aBTOMATUYECKOTO BBIKIIOUATENS C
HEperyJaupyeMon oOpaTHO 3aBHUCSIIEH OT TOKa XapaKTePUCTUKOW (HE3aBUCHMO OT
HaJIN4YHA UKW OTCYTCTBUA OTCG‘-IKI/I) - IJI1 IPOBOJHHUKOB BCEX MAPOK;

100 % nns TOKa TPOTAHMSI PACHEMUTENS AaBTOMATHYECKOTO BBIKIIOYATENS C
perynupyeMoi oO0paTHO 3aBUCSAIICH OT TOKAa XapaKTCPUCTUKON - IS MPOBOJHUKOB C
MOJIMBUHWJIXJIOPUIHON, PE3WHOBOM W AHAJIOTUYHOW IO TEIUIOBBIM XapaKTEPUCTHKAM
N30SI CH;

125 % nng Toka TporaHusi pacUENMTeNs aBTOMAaTHYECKOI'O BBIKJIIOYATENsl C
perynupyemMoi oOpaTHO 3aBHCAILIEH OT TOKa XapaKTEpUCTUKOW - s Kabenei ¢
OyMasKHOW M30JISIUEH U H30JSIHMEH 13 BYJIKAaHH3UPOBAHHOTO MOJMATUIICHA.»
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Jlnst cerel, 3alUIAaeMbIX OT MEPErpy3KH, COOJIOJEHHE OTrOBOPEHHBIX B maparpade
KpaTHOCTEN 00513aTeNbHO.

[Tocne BrIOOpa anmapaToB 3alUTHI B COOTBETCTBUH C § 3.1.4 oroBopenHsie B § 3.1.11
KpaTHOCTU JIOJDKHBI  OBITh  OOECTeUeHbl COOTBETCTBYIOIIMM BBEIOOPOM  CEueHUSs
MIPOBOJIHUKOB.

PaCCMOTpI/IM 9TU TOJIOKCHHUA NPUMCHUTCIBHO K CXCMC Ha pHC. l AJig Cciy4dast, Korja
QJICKTPHUYCCKUC CCTU TpeGYIOT 3al0UTY OT NCPETPY3KU.

8.1. IlepBoe 3HaYeHHE KPATHOCTH OrOBAPHUBAETCS JIi HOMMHAIBHOTO TOKA IJIaBKOM
BCTaBKU NPEIOXPAHUTENSI U TOKA YCTAaBKM aBTOMATHUYECKOT'O BBIKIIOYATENs, MMEIOLIETO
TOJIBKO MaKCUMaJIbHBI MIHOBEHHO JIEMCTBYIOIIUI pacuenuresb (0Tceuky): He Oonee 80
%.

8.1.1. Ucnonb3ys nanHble Tabu. 4, BbIOEpEM CEUYEHUS MPOBOJHHUKOB JUISl JIMHHHA 2,
31-34, 3amuniaeMbIX NPEAOXPAHUTEISMH.

OTHoOIIEHNME HOMHMHAJIBHOTO TOKa IUIaBKOM BCTaBKM mnpenoxpaHutens (Iger) K
JUTUTENIFHO JIOMyCTUMOW TOKOBOHM Harpy3ke mnpoBoaHuKa (1) JAOMKHO yHOBIETBOPSTH
HEPABEHCTBY:

Ln¥100 _ oo
! , OTKyJIa

L X100 _
20

Torna AJi1 pacCMaTprUBACMBbIX JIMHUNA 3HAUYCHUS AJUTEIIBHO OOIMYCTUMBIX TOKOBBIX
Harpy3okK IpOBOJHUKOB, II0 KOTOPBIM IOJIXKHBI BI)I6I/IpaTI)C${ CEUCHUsA M, 6y}1}IT
BbIPpAXATHCA HCPABCHCTBAMMU:

630 %100
2 =783
A
PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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Iz 500100 605
Bl A

I,z 50100 _ 63
! A

Iy 253100 _ 2
a0 A

;3434GK10[] _<g
sl A

Ceuenns kabeneil B MM (S¢), BBIOpaHHBIE TIO 3TUM JUIUTEIBHO JOIYCKAEMbBIM
TOKOBBIM Harpy3kam ¢ yuetom jomyiienus § 3.1.13 mo tabu. 5, paBHbI COOTBETCTBEHHO:

S¢2=3(3"185+1"70)
S¢31=3(3"120)
S¢32=1(316)
S¢33=1(376)
S¢34=1(3"10)
Ecnu ne yuutsiBath § 3.1.13, ceueHus JOKHBI ObITh YBEIMYEHBI:
S¢¢r =3(3'240 + 1795)
S¢¢31 =3(3"150)
S¢¢3r =1(3"25)

S¢¢33 =1(376)
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S¢¢za=1(3"16)

I[J'IH YI[O6CTB3. CpaBHCHHA HHWIKC TPUBOAATCA CCUCHUA HHHHﬁ, 3aluIacMbIX
NpEeaAOXPAaHUTCIIAMU, JJIA pa3JINIHBIX YCHOBHﬁI

S - 3ammuTa cereii Toipko oT TK3;

S¢ - 3amura cereit ot neperpysku ¢ yuerom § 3.1.13;

S¢¢ - 3amuTa cereit ot meperpy3ku 6e3 ydera § 3.1.13.
S2=1(3"120+1 " 50)
S¢2=3(3"185+1"70)
S¢¢r =3(3'240 + 1'95)
S31=1(3"50)
S¢31=3(3"120)
S¢¢s1 =3(3'150)
S32=1(3"16)
S¢32=1(3"16)
S¢¢3z =1(3"25)
S33=1(3"4)
S¢33=1(3"6)
S¢¢33=1(3'6)
S34=1(3"2,5)
S¢34=1(3"10)
S¢¢za=1(3"16)

[MPUMEYAHUE. IlepBeie 3HadeHUs cedeHUil (S) i1 cerel, 3alWIacMBIX TOJBKO OT TOKOB

KOPOTKOI'O 3aMbIKaHUs1, YKa3aHbI HA pHUC. l
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Kak y»xe oTMeuanoch Bblle, TpeOOBaHHUE 3aIIUTHI CETEH OT eperpy3ku (1 0COOEHHO B
TeX CIIyYasx; KOrjJa HeoOXoJuMa OTCTPOMKA 3alUThl OT MYCKOBBIX TOKOB) MPHUBOIUT K
YBEJIMYECHHUIO CEYEHUS IPOBOJHUKOB.

8.1.2. Paccmotpum Temepb (kak Mbl 3TO aAenanu g § 3.1.9) aBTOomMaTHuUeckwuii
BbIKIItOUarenb BA13-29-32, umeromuii TOJIbKO OTCEUKY, B KauecTBE BhIKItOUaTenst A33.
[Ipn HOMHUHANBHON TOKE 25 A M KPaTHOCTH OTCEYKM 3 TOK YCTaBKM aBTOMATHYECKOTO
BBIKJIIOYATENS paBeH 75 A.

I[J'II/ITCJ'IBHO A0IMYCTHMAsA TOKOBas HaArpy3ka JIMHUUA 33 ,  YAOBJICTBOpAROLIAA
OFOBapHBaeMOﬁ KpaTHOCTU

?5}{1[3][]:94

fog ————
PR A

ITo Tabmn. 5 Haxomum cedeHue kaOemst ¢ yderoM (S¢), a 3areM 0e3 yuera (S¢¢)
naparpada 3.1.13.

S33=1(3'4)
S¢33=1(3"35)
S¢¢33 = 1(3'50)

Kak Bugum, uCHonb30BaHUE Ui 3aIIUTHI CETeM OT Meperpy3kd aBTOMATHUYECKHX
BBIKJTIOYATENIeH, UMEIOIINX TOJBKO OTCEUKY, Ja)K€ B Cllydae CIIOKONWHOW Harpy3ku (0e3
ITyCKOBBIX TOKOB) MPUBOANUT K 3HAYUTEIILHOMY YBEIMYEHHUIO CEUEHHUSI TPOBOHUKOB.

8.2. Bropoe 3HaueHHe KPaTHOCTH OTOBAapHBAeTCS IS TEX JKE alaparoB 3alllMThI, HO
TSl Kabener ¢ OymakHou n3ossnueii: He 6osee 100 %.

OTmeTHM, 4YTO TaKoe K€ 3HAYeHHM KPAaTHOCTH [  MPOBOAHHKOB  C
MTOJTMBUHWJIXJIOPUIHON, PE3WHOBOM W aHAJIOTHYHOM H30JsIuel (cM. BTOpo#l ab3arg
maparpadpa 3.1.11) gomyckaeTcs TpH HMX TOPOKIAIKE B  HEB3PHIBOOITACHBIX
MPOM3BOJCTBEHHBIX TMOMEIIEHUSX TMPOMBINUICHHbIX mnpeanpusituii. (O  TepMuHe
«momyckaercs» cm. § 1.1.17 [TYD).

[Ipy oAMHAKOBOW KpaTHOCTH pE3yJbTaThl pPacyeToB MAisi O0OUX ciaydaeB OyayT
OJIMHAKOBBIMH.
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Hwmest Takke B BUY, YTO HAlll MPUMEPHI CIIY>KaT TOJBKO Il HOSACHEHUS METOJUKHU
pacueToB, Ipu BeIOOpe cedeHus: OyIeM IMOJb30BaThes Tabauuen 5, XOTs A kadenen ¢
OyMa)KHOW M30JIALUEH JUTMTENBHO JOMYCTUMbIE Harpy3KU HECKOJIBKO BBIIIE.

8.2.1. JInutenbHO AOMYCTUMBbIE TOKOBBIE HArpy3Kd, YyIOBJIETBOPSIOLUIME KPATHOCTH
100 %, paBHBI HOMHHAJILHBIM TOKaM TUIABKUX BCTAaBOK (He MeHee). [{st munmii 2, 31-34

123630 A, 1313500 A, 132350A,133325A, 134340 A

Ceuenus xabenei:
S2=1(3"120+1 " 50)
S¢2=3(3"120 + 1750)
S¢¢r=3(3"150+1770)
S31=1(3"50)
S¢31=3(3"120)
S¢¢31 =2(3"185)
S32=1(3"16)
S¢32=1(3"16)
S¢¢32=1(3'16)
S33=1(3"4)
S¢33=1(3'4)
S¢¢33=1(3"4)
S34=1(3"2,5)
S¢34=1(3'6)
S¢¢34=1(3"10)

IIpu BbIOOpe ceueHmit S¢32 M S¢33 HENMb3s B3ATh NPOBOJHHUK OJMIKAMIIEro

HaMMEHBIIETO CEYCHHs, T.K. IPUMEHEHUE MIPOBOIHUKA OJIMKANWIIETr0 MEHBIIETO CEUECHUS

nomnyckaercss nmaparpagoM 3.1.13 ToiabKO B TOM ciydae, €ClIM OHO MEHBIIE, YeM 3TO
TpeOyeTcs o pacueTHOMY TOKY.
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8.2.2. Jlns aBTOMATUYECKOrO BBIKJIIOYATEdsl TpeOyemas IUTEIbHO JOMYyCTHUMAs
TOKOBasl Harpy3ka u ceuyeHue kademns OyyT paBHBbI:

133 75 A, S33 = 1(374), S¢33 = 1(3735), S¢¢33 = 1(3'25)

B nmamHoM cnyuae Onwkaifimee MeHbIee U Onrpkaiiinee Oolibliiee CeueHUS
MPOBOJAHMKA OKA3aJIUCh OJWHAKOBBIMHM, T.K. 3HadeHWe TpeOyemoil JOmyCTHMOMN
JUTUTETHHONW TOKOBOW HArpy3Kd MPOBOJHUKA TOYHO COBMAIO CO 3HAYCHHEM JJIUTEIHHO
JOMyCTHUMOT'O TOKa B Ta0JI. 5.

8.3. Tperbe 3nHauenme kpatHoctu (He Oomee 100 %) oroBapuBaeTcs Ui
HOMHHAJILHOTO TOKa pPaclENUTelNsi aBTOMATUYECKOTO BBIKIIOUATENS C HEPETyIHpyeMOn

O6paTHO 3aBHCHUMOI OT TOKa XapaKTepHCTHKOﬁ.

Kak yxe ormeuanoch Bblllle, aBTOMaTHueckue BeikiatoyaTenu A2, A31-A34 na puc. 1
OTHOCATCS K 3TOMY THITY.

CoxpaHsm MMPECKHUC YCIIOBHBIC 0603Ha‘-ICHI/I}I, B COOTBETCTBUHM C TaOIl. i MOXKEM
HaIlMcaThb:

123200 A, 1313100 A, 132350 A, 133325 A, 134316 A

ITo Tabn. 5 BeIOMpaeM ceueHue Kabemneil:
S>=1(3"120+ 1 " 50)
S¢2=3(3"120 + 1'50)
S¢¢r=3(3"150+ 1770)
S31=1(3"50)
S¢31=3(3"50)
S¢¢31=2(3'50)
S32=1(3"16)
S¢32=1(3"16)

S¢¢32=1(3"16)

S33=1(3'4)
S¢33=1(3'4)
PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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S¢¢33=1(3"4)
S34=1(3"2,5)
S¢34=1(3"2,5)
S¢¢za=1(3"2,5)

[TonydyeHHble pe3ynapTarbl MO3BOJSAIOT CHENATh BBIBOJ, YTO aBTOMATUYECKUE
BBIKJTIOYATENTM C OOpaTHO 3aBUCHUMOW OT TOKa XapakTEPUCTUKON, BBHIOpAaHHBIC st
3alIUThl CETEM OT KOPOTKMX 3aMbIKAHWW, KaK IPaBWIIO, 3ALIMINAKOT 3TH CETH U OT
neperpy3ku: ceueHus S, S¢, S¢¢ s yeTblpex JIMHUM OKa3aliCh PaBHBIMH.

8.4. YeTBepToe 3HaUCHHE KPATHOCTH OTOBAPHBAETCS Ul TOKA TPOTAHUS PACLEITUTEINS
aBTOMAaTMYECKOTO BBIKIIOYATENS C PEryJIupyeMoil OOpaTHO 3aBHCHMOW OT TOKa
XapakTepucTukoii: He 6omnee 100 %.

Ha puc. 1 x BBIKTIOYATEISIM 3TOTO TUIA OTHOCATCA BhIKItouaTenu A u Al (cm. Tabm. 3
u T1abn. 1). Ho mockombKy BBHIKIIOYATETh A 3alUIIAeT JIMHUIO, BBINOJHEHHYIO
IIMHOMPOBOJOM, a paccMaTpuBaeMmasi KpaTHOCTb JaeTcs Ui W30JMPOBAHHBIX
MIPOBOJHHKOB, BHIKITIOYATENh A B 3TOM MpHUMepe paccMaTpuBath He Oyaem. Hamomuum,
YTO KPaTHOCTh «TOKa TPOTaHUs» JIaHa B 4eTBepTou rpade Tadm. 1.

Tok Tporanus st aBToMaTu4eckoro Boikiarouatens Al pasen (630°1,25) A.
CnenoBatenbHO, 4YTOOBI yHOBIETBOPATH kpaTtHocTu 100 % (HE Oojee), ATUTENHHO
JOMyCTUMasi TOKOBasi Harpy3ka IMPOBOJHHMKA JOJDKHA OBITh HE MEHEE ATOr0 3HaueHUs
TOKa TPOTaHU4, T.€.:
[1°63071,25=788 A
[To tabn. 5 onpenensiem cedeHust S¢1 u S¢¢1:
S1=3(3"120 + 1'50)
S¢1=3(3"185+1"70)
S¢é1=3(3"240+1795)

8.5. IlocnenHee 3HaueHHWE KPAaTHOCTH OrOBapUBAeTCA TaKXkKe I TOKAa TpPOTaHMS
pacuenuTesns aBTOMaTHYECKOTO BBIKIIIOUATENsl C PEryIupyeMoil oOpaTHO 3aBUCHMOM OT
TOKa XapaKTEePUCTUKON, HO /171 Kalenel ¢ apyroil nzonauueii: He 6onee 125 %.

B »stom cjiydac, Ijid JIMHHUU C BBIKIIFOYATCIIEM Al JJIMTCIIBHO I[OHYCTHMLIﬁ TOK
MMPOBOAHUKA JOJIKCH YAOBJICTBOPATH HCPABCHCTBY:
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- 630 %125

|z = 630

1,25 A

ITo Tabm. 5 onpenensem ceueHus S¢1 U S¢¢1:
S1=3(3"120 + 1'50)
S¢1=3(3"120+ 1'50)
S¢¢1=3(3"150 + 1°70)

8.6. HCTUTYT HE pPEKOMEHIYeT MPHUMEHSTh IS 3allUThl CeTe OT Meperpy3ku
aBTOMATUYECKUE BBIKIIOYATEIH, MMEIOIIUE TOJbKO MaKCUMaJbHbIH MTHOBEHHO
JNeHCTByIOIUI  pacuenuTenb (OTCEUKy), M MNPEAOXPAaHUTENH, €Clid MpPUMEHEHUe
YKa3aHHBIX amMlapaToB BbI3bIBAET HEOOXOAMMOCTh 3HAUMUTENBHO 3aBBIIATH CEUYECHUE
3aIUIIaeMbIX TPOBOAHUKOB (HAIIPUMED, B CETAX C MMyCKOBBIMU TOKAMHU).

9. SAMEYAHHUE

B rnase 3.1 [1YD cymiecTByeT pa3iuuHbIi OAX0/] K aBTOMAaTHYECKUM BBIKIJIIOUATEISIM
C HEPETyIUPYyeMO M PeryaupyeMoil 0OpaTHO 3aBUCHMOM OT TOKa XapaKTEPUCTHKOW: B
MIEPBOM CIly4yae YYyBCTBUTEJIBHOCTb 3alUTHI CBA3BIBAETCS C HOMHUHAJIBHBIM TOKOM
pacienurens, BO BTOPOM - C TOKOM TPOTaHHUS paclenuTess (TOKOM cpabaThIBaHUS ).

Takoe pazauure B TMOAXOJaX BbI3BAHO OINACEHHEM, YTO JUIsl pEryJupyemMoin
XapaKTePUCTHKU KPATHOCTh TOKa CpabaThIBaHUs IO OTHOIICHHWIO K HOMHHAIHLHOMY
MOXKET OBITh 3HAYUTEIHHO YBEIMYEHA 1O CPABHEHHUIO C KPATHOCTHIO, MPHUHITON st
HEeperyIupyeMoi xapakrepuctuku. Ha camom xe aene, A BceX BBIKIIOYATENei B Ta0JI.
1 oTa KpaTHOCTh W3MEHSETCS B CpaBHUTENbHO HebOompmux mpenenax (1,2 1,35), a
[JIABHOE, HUKAK HE CBSI3aHA C BO3MOXHOCTBIO PETYJIMPOBAHUS XapakTepucTHK. [loaTromy
B TpeboBaHusax [1YD TpyaHO HAlTH CTPOTYIO JIOTUKY, U B HAlIMX IMpHUMEpax OTHECEHUE
XapakTEePUCTUK  aBTOMATHUYECKUX  BBIKIIOYATENE K  pPEryJHpyeMbIM WU
HEPETYyJIUPYEMbIM SIBJIIETCS IOBOJIBHO YCIOBHBIM.

YroObl yCTpaHUTh 3Ty HEUETKOCTh, B HOBOM peAaKIMy I1aBbl 3.1, MOATOTOBIEHHON
s 7-ro m3ganusa [1YD, TpeOoBaHMS K UyBCTBUTEIBHOCTH 3aIlMTHI CBS3BIBAIOTCS C
TOKOM CcpaOaThbIBaHMs PACLENUTENs, HE3aBUCUMO OT TOr0, peryJupyeMod Win
HEPETyJIUPYEMOH SABIIACTCA XapaKTEPUCTUKA aBTOMATUYECKOI'O BBIKJIFOYATEIIA.
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10. K HAPATPA®Y 3.1.12

«/InurenpHO  nomycTHMMasi TOKOBas Harpy3ka MpPOBOAHMKOB OTBETBICHHM K
KOPOTKO3aMKHYTBIM 3JIEKTPOJIBUTATENSAM oJkHa ObITh HEe MeHee: 100 % HoOMUHAIBHOTO
TOKA DJJEKTPOJBUIATENsl B HEB3PBIBOOMACHBIX 30HAaX; 125 % HOMHHAIBHOIO TOKa
AJIEKTPOABUTaTENS BO B3PHIBOONACHBIX 30HAX.

CooTHOIIEHUSI MEXKIY JUIMTEIBHO JOMYCTUMOM HAarpy3Kod MPOBOJHUKOB K
KOPOTKO3aMKHYTBIM D3JIEKTPOJBUTATENSIM M YCTaBKaMHU alllapaTroB 3alllUThl B JIOOOM
ciTydae He JIOJDKHBI ITPEBBINIATh yka3zaHHbIX B 3.1.9 (cm. Takxe 7.3.97).»

dopmynupoBka mociennero ad3ana B § 3.1.12 HeymayHa, U B CIEAYIONMIEM H3JaHUU
I1YD penakmus naparpada OyetT u3MeHeHa.

CootHomienus, oroBopeHHble B § 3.1.9, HeoOs3aTenbHBI JIS OTBETBJICHHH K
KOPOTKO3aMKHYTBIM JJICKTPOJBUTATEISIM, €CITH BBIMOJHAIOTCS TpeOoBaHus § 3.1.8 mo
KpatHocTH Toka K3.

Ecnu oTBeTBieHMS K KOPOTKO3aMKHYTBHIM 3JIEKTPOJBUTATENSIM B COOTBETCTBHH C §
3.1.10 cnegyer 3ammmiaTh OT MNEPETPYy3KH, TO HMX 3alIUTA JOJDKHA YAOBJIETBOPSTH
KpaTHOCTSIM, OTOBOpeHHBIM B § 3.1.11.

11. K TIAPATPA®Y 3.1.13

«B cnyuasx xorga TpeOyemas gomycThMasi JJIMTENbHAas TOKOBas Harpyska
MpoBOAHMKA, ompeneneHHas mo 3.1.9 u 3.1.11, He coBmamaeT C NaHHBIMH TaOIUIL
JOMYCTUMBIX Harpy3oK, MPUBEICHHBIX B 1. 1.3, nomyckaercs NpuMEHEHUE POBOJHUKA
ONMuKaMIlero MeHbBIEro CEYeHHUs, HO HEe MEHee, 4YeM 3TO TpeOyeTcs MO PacyeTHOMY
TOKY.»

B srom maparpade moa tpeOGyemol IOMyCTHMON AJIUTEIbHON TOKOBOM Harpy3koi
IIPOBOJHHUKA MMEETCS B BHUJY HAMMECHBIIECEC 3HAYECHUE TOKA, KOTOPOE YIOBIETBOPSIET
KpaTHOCTSIM, OrOBOpeHHbIM B § 3.1.9 m 3.1.11.

B nensix skoHoMuM NpPOBOAHMKOBBIX MaTepuanoB § 3.1.13 momyckaeT HEKOTOpoe
yBEJIMYEHUE STUX KPATHOCTEH, paspelias MpUMEHSTh OJipkaiilliee MEHbIIee CEYCHHE,
ecinu Tpedyemas JOMyCTHMasl [UTUTEIbHAas TOKOBas Harpys3ka IMPOBOJHUKA HE COBIAAET
TOYHO C JUIUTEIBbHO JAOMYCTUMBIM TOKOM CTaHJIAPTHOTO CEUEHHUS.

Hns ceteil, TpeOyrOMMX 3alIUTy OT NEPErpy3KH, HWHCTUTYT pPEKOMEHIYyeT
obecrneunBaTh KPaTHOCTH, OrOBOpeHHbIe B § 3.1.11, He yBennuuBas Ux B COOTBETCTBUU C
nomnymenusmu § 3.1.13 (1.e. He mpuMeHss OMuKaiilliee MEHbIIIEE CEUCHUE).
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12. K BBIBOPY 3AHIUTDLI

MO3KHO JIH UCTTIOJIB30BATh MYCKATENh C TETUIOBBIMHU peJie NI 3aIUThI JICKTPUIECKUX
cereii? Kakoe COOTHOLIEHHE  MEXIYy  HOMHHAJIBHBIM  TOKOM  paclenuTeNs
ABTOMATHUYECKOTO BBIKIIIOYATENsT (MEXJIYy HOMHUHAJIBHBIM TOKOM IUTABKOW BCTAaBKH
MIPEAOXPAHUTEIIS) U HOMHUHAIBHBIM TOKOM TEIIJIOBBIX PeJie TOJDKHO OBITH B TOM cliydae?

B rnmaBe 3.1 IIYD B KadecTBe amnmaparoB 3allUThl DJIEKTPUYECKUX CETEU
paccMaTpuBalOTCs TOJBKO aBTOMAaTUYECKUE BBIKIIIOUATENN U MPEJOXPAHUTENH.

OpHako eciau B cCXeMe YIpaBJCHUs DJEKTPOABUTaTE]IeM YCTaHOBJIEH IyCKaTelb C
TEIUIOBBIMU  pelie, MOCIEAHUM OTKII0YaeT MpH Teperpy3ke JJIEKTPOJBUTATENs H
OTBETBJICHUE K HEMY.

[ToaTomMy, mpuHUMass BO BHUMaHHUE, YTO TEIJIOBBIE peje JOMYCKAIOT €IWHUYHbIE
cpabaTpiBaHusl TpU BOChbMUKpaTHOM HomuHanmbHOM Toke (I'OCT 16308-84*B), a
MycKaTelld M KOHTAaKTOPbl B PEXUME PEIAKUX KOMMYTAIMi CIOCOOHBI OTKIIIOYATh
mecTukpaTHbiii HoMuHaANBHBIA TOK ('OCT 11206-77*E), B HOBOM penakiuu riaBbl 3.1
g caeayrouiero uganus [1YD pekoMeHIyeTcsi yUUThIBaTh TEIJIOBBIE pelie MycKaTens
MIPU 3alllUTe OTBETBJICHUH K AJIEKTPOJABHUraTeNIIM. JDTa PEKOMEHIAIUS HE MPOTHBOPEUUT
TpeboBaHUsM AeicTBYIOMUX [1Y D 1 MpUBOAUTCS HIDKE.

«[Ipm  3ammTe  OTBETBICHWH K  DJCKTPOJIBUTATENSIM  ABTOMAaTHYECKUMH
BBIKJIIOUATEISIMA ~ WJTH  TIPEJIOXPAHHUTENSIMU, (32 HCKIIOYCHHEM OTBETBJICHHUH BO
B3pBIBOOIIACHBIX 30HAX) PEKOMEHIyeTCSl YUUTHIBATh TEIUIOBBIE PEJie B CXEMe yIpaBICHUS
AJIEKTPOBHUTATENIEM, YCTAaHOBJICHHBIE B Hayalle OTBETBJICHUS W JEHCTBYIOIIME Ha
OTKJTFOUEHUE TyCKaTeNs (KOHTAKTOPA).

[Ipu Hanmuuuu Takux pese OTBETBICHHWE 3aluinaercs oT TokoB K3 u meperpy3ku npu
BBITIOJTHEHUH CIIEAYIOUINX YCIOBHIL:

HOMHHAJIBHBIM TOK TEIJIOBBIX pc€ii€ HE MPEBBIIACT AJIUTCIIBHO ,Z[OHYCTI/IMHﬁ TOK
OTBCTBJICHUS,

YUCJIO TEIJIOBBIX pelie YIOBJIETBOpseT TpeOoBaHusM § 3.1.18, mpeabsBiaseMbIM K
paclenuTensM aBTOMaTUYECKUX BBIKITIOYaTeNeH;

HOMHMHAJIBHBIM TOK paclenuTesiel aBTOMaTHUYECKOro BBIKIIIOUaTeNNs C oOpaTHO
3aBUCUMOM OT TOKa XapaKTepUCTUKOW WM TUIAaBKUX BCTAaBOK MpeaOXpaHUTENeH
MpEeBBIIIAeT HOMUHAJIBHBIM TOK TETIOBBIX pejie He Oojiee yeM B 2 pasa.

[Ipu BBINONHEHUHU BBHINIEYKAa3aHHBIX YCJIOBUN He TpeOyeTcsl BBINOJHATH PAaCUETHYIO
MPOBEPKY KpaTHOCTH TOKOB K3 Ha cooTBercTBHE TpeOoBaHusM § 3.1.8 u BBIACPKUBATH
KpaTHOCTH TOKOB anmnapaToB 3alllUThl, OroBOpeHHbIE B § 3.1.9 u 3.1.11.
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Ecam 3amura oT neperpy3ku OTBETBIEHUN K 3JIEKTPOJBHUIaTEIsIM JTUKTYETCS TOJIBKO
TpeboBaHusIMU Tpeanociennero adzamna § 3.1.10, To TemnoBsie pene, MpeaHa3HAUYCHHBIC
JUTSL 3aIUTHI JIEKTPOJBUTATENS, 3AIIMILAIOT OT NEPETPY3KU U OTBETBJICHUS HE3aBUCUMO
OT MecCTa UX YCTaHOBKM (B Hauaje WId B KOHIE JuHMK). K anmmaparaM 3amuThl B 3TOM
clly4ae MpeIbsBISIOTCS TOJIBKO TPEOOBaHHUS IO 3aIIUTe ceTel 0T TokoB K3.

TpC6OBaHI/IH JAAaHHOTO IIYHKTAa HC pPaclHpOCTpaHAKOTCA Ha COOCTBEHHBIE HYX/bI
SHGKTpOCTaHLII/II‘;I.))

Takne COOTHOLIEHMSI IPUHATHI U3 pPacyeTa, 4To B MpeAesax J0 6-KpaTHOro 3HauY€HUs
aBapUMHbBIE TOKM MOTYT OTKJIIOYAaThCsl ITyCKaTelIeM IIOMOIIBI0 TEIUIOBBIX pene. A
6-KpaTHBII TOK [0 OTHOLIEHWI0O K HOMMHAJIBHOMY TOKY TEIUIOBBIX peje IpHU
OTOBOPEHHBIX BBIIIE YCIOBUAX SIBISETCS HE MEHEE, YeM 3-KPAaTHBIM 10 OTHOLIEHHIO K
HOMMHAJIBHOMY TOKY pacLENuTeNsi aBTOMAaTHUYECKOIO  BBIKIIOYATENs WM K
HOMMHAJIBHOMY TOKY IUIaBKOM BCTaBKM IPENOXPAHUTENSA, YTO YIOBIETBOPSET
TpeboBanusaM § 3.1.8 k HeoOxoaMMOI kpaTHOCTH TOKOB K3.

13. K IAPATPA®Y 3.1.16

«AHHapaTI)I 3al0WUTbl  AOJDKHBI YCTAHABJIMBATHBCA HCEIMOCPCACTBCHHO B  MECTax
MPUCOCAUHCHUS 3alllUIIaCMbIX IIPOBOAHHMKOB K HI/ITaIOIIIeﬁ JIMHHUH. I[OHYCKaCTCﬂ B
clrydasax HGO6XOIII/IMOCTI/I IIPpUHUMAThL IOJIMHY Yy4YaCTKa MCKAY HI/ITaIOHIGf/'I JIMHUEH u
arrmapaToM 3allUThl OTBCTBJICHUA OO0 6 M. HpOBOl[HI/IKI/I Ha 3TOM YYaCTKC MOI'YT UMCTb
CCUCHUC MCHbBIIC, YCM CCUCHHEC IMPOBOAHHUKOB HHTaIOHIeﬁ JIMHHUH, HO HC MCHCC CCUCHMUA
IMPOBOAHUKOB IIOCJIC arlliapaTra 3allluThI.

JUis OTBETBJICHUM, BBINOJIHAEMBIX B TPYAHOJOCTYNHBIX MecTax (Hampumep, Ha
OO0JIBIIION BBICOTE), anmapaThl 3aIIUTHI JOMYCKAETCs YCTaHABIMBATh Ha paccTOsTHUA 10 30
M OT TOYKH OTBETBJICHHUS B YAOOHOM Ui OOCITy)KHBaHUS MeCTe (HampuMmep, Ha BBOJIE B
pacnpeneuTeNnbHbI MYHKT, B IIyCKOBOM YCTPOMCTBE 3JIEKTpolpUeMHMKA U 1p.). Ilpu
9TOM CEUYEHUE I[POBOJHUKOB OTBETBJICHUS JODKHO OBITh HE MEHEEe CEeYEHHS,
OTIPENIeNIIEMOT0 PAacYeTHBIM TOKOM, HO JOJDKHO obecrieunBath He Menee 10 %
IIPOITYCKHOM CHOCOOHOCTH 3allMINEHHOIO YydacTka nuTaromei JsuHuu. [Ipoxiagka
IIPOBOJHMKOB OTBETBJIICHUN B YKa3aHHBIX ClIy4asx (Ipu AJUHAX OTBETBJIEHUU 110 6 U 10
30 M) JOMKHA MPOU3BOAUTHCS IMPU TOPIOUMX HAPYKHBIX OOOJIOUKE WM H30JSLUU
MIPOBOJTHUKOB - B TPy0ax, METAJUIOpyKaBax WM KOpoOaX, B OCTAJBHBIX CIIydasX, KpoMe
KaOelbHBIX COOPY)KEHUH, I0KAPOOIMACHBIX M B3PHIBOONACHBIX 30H, - OTKPBITO Ha
KOHCTPYKLHUSX MPU YCIOBUH UX 3AIIUTHI OT BO3MOKHBIX MEXaHUYECKUX MMOBPEKICHUIM.»

B »srom maparpade chopMyIMpOBaHO OCHOBHOE TpeOOBaHHWE K PACIIOIOKCHHUIO
arrapaTtoB 3allIMTHI: alIlapaThbl 3allUThl JOJIKHBI YCTAHABJIMBATHCA HCIIOCPCACTBCHHO B
MCCTax MPUCOCAVMHCHUS 3alIUIIIaCMbIX ITIPOBOAHHUKOB K HI/ITaIOIlIGfI JINMHUMU.
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B 10 e Bpewms, maparpadom JOIMycKarOTCd M HEKOTOpPble OTCTYIUIEHUS 3TOTO
OCHOBHOT'O TpeOOBaHUSI.

13.1. Smuk ynpaBieHHs ACHUHXPOHHBIM 3JIEKTPOJBUIATEIEM MOIIHOCTBIO 45 kBT
(HoMuHaNIBHBIA TOK 95 A) ycTaHOBIEH Ha KOJIOHHE I1iexa. HoMHHalbHBIH TOK
pacuenurens aBTOMaTU4YECKOrO BBIKIIOYATENS, YCTAHOBJIEHHOTO B SIIIUKE YIPaBJICHHUS,
paBer 100 A. K snexTpoaBuraresnto mposioskeH kabenb ceueHuem 50 MM? C JUTHTENBHO
JomycTUMbIM ToKoM 110 A.

SmuK ynpaBieHUs HY)KHO MOAKIIOUHUTH K PacCHpedeUTEIbHOMY IIMHOIPOBOLY,
Pacrnoj0KEHHOMY Ha BbICOTE 3,5 M U 3alllMIIa€MOMY aBTOMATUYECKUM BBIKIIIOUATENIEM C
pacuenurenem 630 A. /InuHa Tpacchl OT IIMHONPOBOJA 10 SIIIMKA YIPABIEHUS OKOJIO 5
M.

Ecnu cnemoBath oOcHOBHOMY TpeOoBaHuio maparpada, TO aBTOMATHYECKUUN
BBIKJTIOYATENh HY)KHO YCTAaHOBUTH Ha IIMHOIPOBOJE, TAe OOCTY>KUBAHUE BBIKIIOYATEIS
cBsi3aHO ¢ HeyapoOcTBamu. (CM. puc. 2, a).

I[pyroe pemieHuC, KOTOPOC HC BbI3BIBACT COMHCHUA C TOYKH 3pCHUA 3allUTHI:
BBIITOJIHUTH OTBCTBJICHHUC OT HIMHOIIPOBOAA N0 AIIWKA YIIPABJICHUS MMPOBOAHUKOM TaKOI'O
JKC€ CCUCHUSA, YTO U HIUHOIIPOBO. Ho 10 MPaKTUYICCKU HCBO3MOXKHO.

ITosToMy BOCHOIB3yeMCSl TEM peIIeHUuEM, KOTopoe Jlonyckaercs naparpagom 3.1.16:
MOJKJIIOYMM SIIIMK YIPaBICHUA K MKHOMpoBony kaberem ABBI' ceuenuem 50 mm~. Ilpu
9TOM OKa3bIBAIOTCSI BBINIOJIHEHHBIMU BCE OIPAaHUYEHHUs, KOTOpbIE IpeabsaBisatorcs [IYO k
JAHHOMY JOIIyCKacMOMY pCILUCHMIO: JJIMHA Yy4YacTKa MEXKIy IHUTAIOIIEH JUHUEH U
anmnapaTroMm 3aluTbl He Oojee 6 M; ceueHue KaOedst Ha 3TOM Yy4acTKe He MeHee, 4eM
ceueHre Kalenst ToOcie ammapaTa 3allMThl; HapyXHas o0oiouka Kabens He
pacrpocTpaHsieT rOpeHus, I03TOMY BO3MOXHA OTKphITas npokiazaka. (Cm. puc. 2, 6).

B cootBercTBumM ¢ TexHuueckuM ykazanuem HIIO «DineKTpOMOHTax» OTBETBIICHUS
JUIMHOW 110 6 M OT UIIMHOMNPOBOJOB K BBOJHBIM YCTPOWCTBAM TEXHOJOTHYECKOTO
0o0OpyIOBaHUs, K IIMTaM, PACIPEICIUTCIbHBIM IyHKTAM W JIPYTUM TOJA0OHBIM
YCTPOMCTBaM, HWMCIOIIMM Ha BBOJE ammaparbl 3alllUThl, CICAYET BBIMOJHATh, KaK
MpaBUJI0, €3 aBTOMAaTHYECKUX BBIKIIIOYATEIICH HA IIUHOMPOBOIAX, UCIIOb3Ysl PEIICHNUS,
nomyckaemsie § 3.1.16 IIYD. (Cwm. puc. 2, B).

13.2. Slumk ynpaBieHHs TEM K€ IEKTPOJABUraTesleM, 4To U B npumMepe 13.1, HyxHO
MOJKJIIOUUTh K MarucTpajJbHOMY IIMHONpoBoay Ha Tok 1600 A, pacnoiokeHHOMY
BBICOKO HaJl OTMETKOH Iojla B MeX(pEepMEHHOM IMpPOCTpaHCTBE Lexa. JnuHa Tpaccel oT
LIMHOIIPOBOAA [0 ALMKA yIpaBiaeHUs 0koio 20 M.

O6CJ'IY)KI/IB3.HI/IG aBTOMATHMYECKMX BBIKIIOYATENICd Ha TakOM BBICOTE€ CBS3aHO C
OOJIBIIMMU TPYAHOCTAMMU. HOBTOMy C€CTh CMBICJI BOCIIOJIb30BATLCA TCIICPh YIKE APYI'UM
AONIYCKACMbIM PCHICHUCM: JJIA OTBCTBHCHHﬁ, BBIIIOJIHACMBIX B TPYAHOOOCTYITHBIX
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MCCTax, W IMOAKIIOYUTL AWK VYIIPABJICHUA K IHHHOMNPOBOAY oe3 YCTaHOBKHU
ABTOMATHYCCKOI'O BBIKIIHOYATEIISA HCITOCPCACTBCHHO HA HNIMHOIIPOBO/IC.

B Hnamem ciyuae, ka0enb, KOTOPBIM NpenHa3HadaeTcsl ULl OTBETBICHMS, IOJDKEH
UMETh JUIUTENBHO JONMYCTUMBIA TOK He MeHee 95 A (pacueTHbIM TOK Harpy3ku) U He
menee 160 A (10 % ot mpomyckHO#l cmocoOHocTH muHOMpoBona). I[lo Tabm. 5
ompenenseM ceueHue kadbens ABBI: 95 MM, JnmuTensHO AOMyCTUMBIN TOK kabens 170

A. (Cwm. puc. 2, 1).

Takum 00pa3oM, OTKa3 OT YCTAHOBKHM allapara 3allUThl HEMOCPEJICTBEHHO y MecTa
OTBETBJICHUSI TPHBEJ K HEOOXOMUMOCTH HAa Y4YacTKe OT UIMHOMIPOBOJA JO SIIHKA
yIpaBJICHUS 3aBBICUTh Ha JIBE CTYNCHU CeucHHE Kales, HeOOXOAUMOE M0 PACYeTHOMY
TOKY.

Ho ecnu 651 mpornyckHast cmiocoOHOCTb MIMHONPOBOAA ObUTa paBHa, Hanpumep 1000 A,
TO 3aBBIIIATH CEUCHHUE KaOelsl He ObUIO OBl HEOOXOIMMOCTH: Kabenb ceucHueMm S50 MM2,
BBIOpAHHBIA IO PACUYETHOMY TOKY OTBETBJICHHMS, yJIOBJIETBOPsUI Obl BCEM TpeOOBaHUSM
naparpada.

14. K ITIAPATPA®Y 3.1.19

((AHHapaTLI 3alUTBI OOMMYCKACTCA HE YyCTaHaBJIMBATb, CCJIIM 3TO uenecooGpasHo 10
YCJIIOBUAM 3KCILTyaTallu, B MCCTax:

1) OTBCTBJICHUA IMTPOBOAHMKOB OT IIMH IIMTA K almaparaM, YCTaAHOBJICHHBIM Ha TOM KC
IOUTEC; IIPU 3TOM IMPOBOJHUKHN JOJIKHBI BI)I6I/IpaTI)C$I I10 PACUCTHOMY TOKY OTBCTBJICHHA,

2) CHMXKCHHUS CCUCHUA HI/ITaIOHICf/'I JJMHUHU 110 €€ JJIMHC U Ha OTBCTBJIICHHUAX OT HEC,
€CJIM 3amuTa NOpeAbIAYHIEro yd4dacTKa JIMHHMKM 3alluilacT Y4YaCTOK CO CHWIKCHHBIM
CCUCHUCM IMPOBOAHUKOB WJIN C€CJIM HE3AIINIICHHBIC YYAaCTKU JIMHUU WUJIW OTBCTBJICHUA OT
HCC BBITIOJIHCHBI ITIPOBOAHUKAMU, BI>I6paHHI)IMI/I C CCYCHHUEM HEC MCHCC ITI0JIOBHMHBI CCUCHUA
IMPOBOAHUKOB 3allTMIIICHHOTO Y4aCTKa JIMHUH,

3) OTBETBJICHUS OT MUTAIOLIEH JIMHUU K 3JIEKTPOIIPUEMHUKAM MaJlON MOIIHOCTH, €CIIU
MUTAIONIAs WX JIMHUS 3allMIIeHa ammnapatoM C yCTaBKOM He Ooiee 25 A aisi CHIIOBBIX
ANEKTPONPUEMHHUKOB U OBITOBBIX JIEKTPONPUEMHUKOB, a JUIsl CBETUIILHUKOB - COTJIACHO

6.2.2;

4) oTBETBJIEHUS OT NUTAIOIIEH JIUHUHU POBOJIHUKOB LIeTIeH N3MEPEHUH, yIIPaBICHUS U
CUTHQJIM3ALMHU, €CJIIM JTH IPOBOJHHUKM HE BBIXOIAT 3a IpPEHENbl COOTBETCTBYHOLIMX
MalllMH WM IIATa WIA €CJIW 3TH INPOBOJHUKHM BBIXOIAT 3a HUX IPEAENbl, HO
AJIEKTPONPOBO/IKA BBIIIOJHEHA B TPYOaxX MIIM UMEET HETOPIOYYI0 000JI0UKY.
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He nomyckaercss ycraHaBiIMBaTh ammapaTrhl 3allUThl B MECTaxX MPUCOCTUHEHUS K
MUTAIOLICH JTMHUM TaKUX LENel yrnpaBlieHHs], CUTHAIN3AUN U U3MEPEHHs, OTKIIOUEHUE
KOTOPBIX MOJKET IOBJI€Yb 3a COOOM OmacHble MOCHEACTBUS (OTKJIIOYCHHE MOMKAPHBIX
HACOCOB, BEHTHJISATOPOB, NPEAOTBPALIAIONIMX 00pa3oBaHHE B3PBHIBOOMACHBIX CMECEH,
HEKOTOPBIX MEXaHU3MOB COOCTBEHHBIX HYXJ 3JIEKTPOCTaHIMM U T.1.). Bo Bcex ciydasx
TaKkue LEeNH JIOJDKHBI BBIOJHATHCS NMPOBOJAHUKAMHU B TPyOax WM HMETh HETOPIOUYIO
000504Ky. CedueHue 3TuX Lenel JOKHO ObITh HE MEeHee NMPUBEIECHHBIX B 3.4.4.»

®opMyJIUpOBKU 3TOro maparpada sBISIOTCA JOCTATOYHO ONPEAEICHHBIMHU, [TO3TOMY
pacCMOTpPUM JIMIIb OJHO M3 PELICHWM, JONYyCKAaeMBIX IIYHKTOM 2, a TaKkxke
IPOKOMMEHTHPYEM TpeOOBaHUs MociieAHero ad3amna naparpada.

14.1. Ha puc. 3, a 1aH npuMep BBINOJIHEHUS JIUHUHU IIUHOMPOBOJIAMHU JIBYX CEUEHUHU.
B cootBerctBum ¢ m. 2 § 3.1.19 Takoe BbINOJIHEHHE JUHUU, O€3 YCTAaHOBKHM ammapara
3alllUTHl B MECTE YMEHBUIEHUsl €€ CeueHus, aomnyckaercs, T.k. S2 * 0,5 * Si. 3ammra
TOJIOBHOTO YYacTKa JMHUM, BbINOAHEHHOro muHonpoBogom I[1IMA4-1600, nomxna
o0ecrieunBaThCcs B COOTBETCTBUM ¢ TpeOoBaHmsmu § 3.1.8 mmm (mpu 3amuTe ceteil oT
neperpyskn) § 3.1.11.

Ecim pns  paccMaTrpuBaeMOM CXEMbI  ONPEINENIUTH PACYETOM 3HAYEHHE TOKa
0J1HO()a3HOTO KOPOTKOT0 3aMbIKaHHUs B Touke K2, To OHO okaxkeTcsi paBHBIM 7 KA. DTO
3HaYeHWe MuHUMaimbHOro Toka K3 ynosnerBopsier TpeGoBanmsm § 3.1.8 K
YyBCTBUTEIBHOCTU 3alUTHl OT TOKOB KOPOTKOro 3aMbikaHus. Ho Takoil pacuer mpu
BBINOJIHEHUH YCIIOBHMA, OTOBOpEHHBIX B 1. 2 § 3.1.19, He sBiseTcs 00s13aTeIbHBIM.

14.2. Ha puc. 3, 6 u 3, B JaHbl NpuUMephl aHAJOTHYHBIX CXEM, BBIOJHEHHBIX B
COOTBETCTBUH C 1. 2 KaOessMu.

Pacuernoe 3nauenune toxka K3 nmns stux cxem B Touke K2 paBho 1,3 kA u 0,28 kA
COOTBETCTBEHHO. B 000MX CiTy4asiX JTIMHUU 3alTUIIAIOTCS TOKOB KOPOTKOTO 3aMBIKAHHUS.

14.3. PaccMOTpeHHBIE 37€Ch JONYCKAaE€Mble DPEIIEHUS NPOAUKTOBAaHbI IPAKTUKON
BBITNIOJTHEHUS PACTIPEAEIUTENBHBIX ceTel. M eciu Mpu MCIOIB30BaHUM TAKUX PEIICHUN
HE TepATh 3APaBOrO CMbICJIA (HE JIeNaTh, HAIPUMED, JTUHHUIO C YMEHBIIEHHBIM CEYEHUEM
CIIMIIKOM TNPOTSKEHHOM), BCE YYaCTKU JIMHUM OKAXYTCsS 3allUILIEHHBIMH OT TOKOB
KOPOTKOT'O 3aMbIKaHUSI.

B IIPOCKTC HOBOM PCAaKIU TI'JIaBbI 00J1aCTh HCITOIb30BaHUS PACCMOTPCHHBIX 31CCh
peHleHI/Iﬁ OrpaHUYUBACTCA: TAKHC PCIICHUA HOITYCKAKOTCA TOJIBKO JJIA ceTeﬁ, HC
Tpe6y101111/1x 3alllUTBI OT MEPCrpPpy3KHU, U TOJBKO B TEX ClIydadX, KOrJa 3TH CCTU
MPOKIIaAbIBAOTCA BHC B3PBIBO- U MOKAPOOIIACHBIX 30H U KaOeJIbHBIX COOp}/')KeHI/II\/'I.

14.4. Tlo MHEHMI0O MHCTUTYTa, KPYI 3JEKTPONPUEMHUKOB, K KOTOPBIM OTHOCSITCS
TpeboBanus mocneanero abdzama § 3.1.19, momkeH OBITh, MO BO3MOXXKHOCTH, OTPaHUYECH,
T.K. DJIEKTPUYECKHE I[EMU, OCTABICHHbIE 0€3 3alIUThl (0OCOOCHHO, pa3BETBICHHBIC), CAMU
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MOTYT CTaTh NPUYMHON aBapuilHbIX cuTyanuil. HeoOxoaumas HaleXHOCTb pabOThHI
OTBETCTBEHHBIX CHCTEM B KOHKPETHBIX NPOEKTaX MOXKET ObITh obecrieueHa M IpH
HQJIMYMK  allapaTroB 3allUThI
IIPElyCMaTPUBAETCSl TEXHOJIOTMYECKOE PE3EPBUPOBAHUE U  BBIMOIHAETCS KOHTPOJb
HCYE3HOBEHMsI HANpPSDKEHMsI B 3alIMIAEMBIX LENSAX YIpPaBJIEHUS C JACWCTBUEM Ha
IIPEeyNPEXKAAIOINN CUTHAI.

B OCIFAX YHpaBJICHUA,

€ClIM B JTHUX CHCTEMax

B npoekre HOBOM penakuuu rinasel 3.1 IIYD teker mocnennero a6szama § 3.1.19 u3
COJIepKAHUS UCKIIIOYEH.

Tab6muna 1
ABTOMATHUYECKHUE BbIKJIIFOYATEJIN
KpaTHOCTH K HOMUHAJIBHOMY TOKY IIpenensHas
pacuenuTes KOMMYTallUOHHAas

CIOCOOHOCTH NPH

Tun aBToMaTHueckoro |HomunanbHbIil HanpspxeHuu 380 B
BBIKJTIOUATEIS, TOK (neticTBytomiee
. TOKa cpabaThIBaHUS
HOMHHAJIBHBIN TOK, | pacuenuTers, N 3HaYeHHE)
. pacuenuTenei ¢
THII paclenuTenei A YCTaBKH .
00paTHO 3aBUCHUMOI OT
OTCEYKHU .
TOKa BBIIEPIKKON
OJIHOpa30Bas,
BpEMEHU KA
KA
BA13-25-32 3,1551625 7 - 1,5 He yxazana
25 A (ITpu 1140
B)
aMp
BA13-29-32 6,3810 3,12 - 12 15
63 A 12,516 20
aMp 2531,540
50 60

¢ b2Y
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KpatHOCTh K HOMHMHAJIBHOMY TOKY [MpenenbHas
pacuenuTens KOMMYTaIlMOHHAas
CIOCOOHOCTH IIPH
Tun aBromatuueckoro |HoMunansHsit HanpspxeHuu 380 B
BBIKJTIOUATEIS, TOK (nmeticTBytomiee
. TOKa cpabaThIBaHUS
HOMHHAJIBHBIN TOK, | pacuenuTers, N 3HaYeHHE)
. pacuenuTesnei c
THII paclenuTenei A YCTaBKH .
00paTHO 3aBUCHUMOI OT
OTCEUKH N
TOKa BBIIEPIKKON
0JTHOpa3oBasi,
BpEMEHU KA
KA
BA13-29-33 6,38 10 12 1,2 - Bpems 12 15
cpabaThIBaHUS HE
63 A 12,516 20 Gosiee 1 4
MT 2531,540 7 - Bpems
cpabatbiBanus OT 1 10
50 63 15¢
BA 51-25-34 6,38 7,10 1,35 - Bpems 2 5
cpabaThIBaHUs HE
25 A Oonee 1 4
10 12,5 2,5
Mp + Tp
16 20 25 3,8
16 20 25 2
- s 1P54

¢ b2
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KpaTHOCTI) K HOMUHAJIbBHOMY TOKY

pacuenuTes

[IpenenvHas

KOMMYTallMUOHHAas

CIOCOOHOCTH IIPH

Tun aBToMaTHueckoro |HomunanbHbIil HanpspxeHuu 380 B
BBIKJTIOUATEIS, TOK (nmeticTBytomiee
. TOKa cpabaThIBaHUS
HOMHHAJIBHBIN TOK, | pacuenuTers, N 3HaYeHHE)
. pacuenuTesnei c
THII paclenuTenei A YCTaBKH .
00paTHO 3aBUCHUMOI OT
OTCEUKH N
TOKa BBIIEPIKKON
0JTHOpa3oBasi,
BpEMEHU KA
KA
BA51125-34 6,38 14 1,2 - Bpems 1,5 5
cpabaThIBaHUS HE
25 A Gonee 30 Mun
10 12,5 2
amp + Tp 7 - Bpems
cpabaTbIBaHUA OT 3 10
(st 3ammTsI| 16 20 25 15¢ 3
ANIEKTPOABHUTATETICH)
16 20 25 2
- 1 1P54
BAS51-31-1 6,38 10 3,7,10 1,35 - Bpems 2 5
cpabaThIBaHUS HE
100 A 12,5 Goiee 1 4
SMp + Tp
16 3 6
(OnHOMOMIOCHBIN)
2025 4
31,540 50 6 7
63 80 100

¢ b2Y
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KpatHOCTh K HOMHMHAJIBHOMY TOKY [MpenenbHas
pacuenuTens KOMMYTaIlMOHHAas
CIOCOOHOCTH IIPH
Tun aBromatuueckoro |HoMunansHsit HanpspxeHuu 380 B
BBIKJTIOUATEIS, TOK (nmeticTBytomiee
. TOKa cpabaThIBaHUS
HOMHHAJIBHBIN TOK, | pacuenuTers, N 3HaYeHHE)
. pacuenuTesnei c
THII paclenuTenei A YCTaBKH .
00paTHO 3aBUCHUMOI OT
OTCEUKH .
TOKa BBIIEPIKKON
0JTHOpa3oBasi,
BpEMEHU KA
KA
BA51-31-34 6,38 3,7,10 1,35 - Bpems 2 5
cpabaThIBaHUS HE
100 A 6onee 1 9
10 12,5 2,5
9Mp + Tp
16 3,8 12
2025 5
31,540 50 63 7
80 100 10
BASIT'31-34 6,381012,5 14 1,2 - Bpems He 5
cpa0aTbIBaHUsI He| yKa3aHa
100 A 6onee 30 MuH
aMp + Tp 16 20 25 7 - Bpems 3,6 12
cpabaTbIBaHUA OT 3 110
(dns 3aITUTHI 15¢
anekTpoasurareneit) |31,5 40 50 63 7
80 100 10

¢ b2
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¢ b2

PaapaboTka v akcnepTtuaa
Buanec-nnaHos, T30
8 (985) 760 - 61 - 43

KpatHOCTh K HOMHMHAJIBHOMY TOKY [MpenenbHas
pacuenuTens KOMMYTaIlMOHHAas
CIOCOOHOCTH IIPH
Tun aBromatuueckoro |HoMunansHsit HanpspxeHuu 380 B
BBIKJTIOUATEIS, TOK (nmeticTBytomiee
. TOKa cpabaThIBaHUS
HOMHHAJIBHBIN TOK, | pacuenuTers, N 3HaYeHHE)
. pacuenuTesnei c
THII paclenuTenei A YCTaBKH .
00paTHO 3aBUCHUMOI OT
OTCEUKH .
TOKa BBIIEPIKKON
0JTHOpa3oBasi,
BpEMEHU KA
KA
BA51-33-34 80 100 125 10 1,25 - Bpems 12,5 15
cpabaThIBaHUS HE
160 A 160 Gosiee 2 4
SMp + Tp
BAS1T"33-34 80 100 125 14 1,2 - Bpemsi| 12,5 15
cpabaTbhIBaHUs HE
160A 160 6oiee 30 MuH
amMp + Tp 7 - Bpems
cpabatbiBaHusA OT 3 JI0
(s 3aIUTHI 15¢
3NIeKTpOABUTraTENeH)
BA51-35-34 80 12 1,25 - Bpems 15 22
cpabaTbhIBaHUs HE
250 A Oosee 2 4
100 125 160 18
oMp + Tp
200 250
BA52-35-34 80 100 125 12 1,25 - Bpems 40 45
cpabaThIBaHUS HE
250 A 160 200 250 Gonee 2 4
9Mp + Tp

PasmeweHue peknami

4 e gokymenTax:

reklama.complexdoc.ru
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KpaTHOCTh K HOMUHAIIEHOMY TOKY [penensHas
pacuenuTens KOMMYTaIlHOHHAS
CIOCOOHOCTH IIPH
Tun aBromatuueckoro |HoMunansHsit HanpspxeHuu 380 B
BEIKJTFOYATEJIS, TOK (nmeticTBytomiee
. TOKa cpabaThIBaHUS
HOMUHAIIGHBIN TOK, | pacIermuTes, N 3HaYeHHE)
. pacuenuTesnei c
THII paclenuTenei A YCTaBKH .
00paTHO 3aBUCHUMOI OT
OTCEUKH .
TOKA BBIICPIKKOMN
0JTHOpa3oBasi,
BpEMEHU KA
KA
[ToBbiIeHHOM
KOMMYTallHOHHOH
CHOCOOHOCTH
BA51-39-34 400 500 630 10 1,25 - Bpems 35 60
cpabaThIBaHUs HE
630 A Goiiee 2 4
SMp + Tp
BA52-39-34 250 320 12 1,25 - Bpems 40 60
cpabaTbhIBaHUs HE
630 A Oenee 2 4
400 10 50
oMp + Tp
[ToBbImIeHHOM 500 630 10 55
KOMMYTAIIMOHHOU
CHOCOOHOCTH
BAS53-39-34 400 500 630 2,3,5,7,10 |1,25 - Bpems 55 60
cpabaTbhIBaHUs HE
630 A yKa3aHo
3Mp + mp 6 - Bpewms
cpabarpiBanus 4, 8
TokoorpaHnyuBaroIe umu 16 ¢

¢ b2

PaapaboTka v akcnepTtuaa
Buanec-nnaHos, T30
8 (985) 760 - 61 - 43

PasmeweHue peknami

4 e gokymenTax:

reklama.complexdoc.ru
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KpaTHOCTh K HOMUHAIIEHOMY TOKY [penensHas
pacuenuTens KOMMYTaIlHOHHAS
CIOCOOHOCTH IIPH
Tun aBromatuueckoro |HoMunansHsit HanpspxeHuu 380 B
BEIKJTFOYATEJIS, TOK (nmeticTBytomiee
. TOKa cpabaThIBaHUS
HOMUHAIIGHBIN TOK, | pacIermuTes, N 3HaYeHHE)
. pacuenuTesnei c
THUT paclemuTeNeH A YCTaBKH .
00paTHO 3aBUCHUMOI OT
OTCEUKH N
TOKA BBIICPIKKOMN
0JTHOpa3oBasi,
BpEMEHU KA
KA
BAS55-39-35 400 500 630 (2,3,5,7,10 (1,25 - Bpemsi| 47,5 53
cpabaThIBaHUS HE
630 A Bpewms yKa3aHo
cpabaTbIBaHUS
Ip 6 - Bpems
0,1; 0,2 wumu|cpabateiBanus 4, 8
C BBIJICPKKOM 03¢ umm 16 ¢
BpPEMEHU B 30HE TOKOB
K3
BA53-41-34 630 800 1000 2,3,5,7 (1,25 - Bpems 135 140
cpabaTbhIBaHUs HE
1000 A yKa3aHo
IIp 6 - Bpewms
cpabatbiBanus 4, 8
TexoorpanuuuBaroye win 16 ¢
BASS -41-35 630 800 1000 |2,3,5,7 1,25 - Bpems 55 60
cpabaThIBaHUs HE
1000 A Bpewms yKa3aHO
cpabaTbIBaHUs
Tp 0,1; 0,2 wunu|6 - Bpewms
03¢ cpabatbiBanus 4, 8
C BBIIEPIKKOM win 16 ¢
BpPEMEHU B 30HE TOKOB
K3

¢ b2

PaapaboTka v akcnepTtuaa
Buanec-nnaHos, T30
8 (985) 760 - 61 - 43

PasmeweHue peknami

4 e gokymenTax:
reklama.complexdoc.ru
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KpaTHOCTI) K HOMUHAJIbBHOMY TOKY

pacuenuTes

[IpenenvHas
KOMMYTaIlHOHHAS

CIOCOOHOCTH IIPH

BPEMEHHU B 30HE TOKOB
K3

Tun aBToMaTHueckoro |HomunanbHbIil HanpspxeHuu 380 B
BBIKJTIOUATEIS, TOK (nmeticTBytomiee
. TOKa cpabaThIBaHUS
HOMHHAJIBHBIN TOK, | pacuenuTers, N 3HaYeHHE)
. pacuenuTesnei c
THII paclenuTenei A YCTaBKH .
00paTHO 3aBUCHUMOI OT
OTCEUKH .
TOKa BBIIEPIKKON
0JTHOpa3oBasi,
BpEMEHU KA
KA
BA53-43-34 1000 1250 2,3,5,7 |1,25 - Bpems 135 140
1600 cpa0OaTbIBaHUs HE
1600 A YKa3aHO
3Mp + mp 6 - Bpewms
cpabatbiBanus 4, 8
TokoorpaHnuMBaroNIE wm 16 ¢
BAS55-43-35 1000 1250(2, 3, 5,7 1,25 - Bpems 80 85
1600 cpa0aTbIBaHUs HE
1600 A Bpewms YKa3aHO
cpabaTbIBaHUs
rp 0,1; 0,2 wunu|6 - Bpewms
03¢ cpabatbiBanus 4, 8
C BBIIEPKKOM i 16 ¢

[NOACHEHUA:

1. Tun pacuenureneil B mepBoit rpade yCIoBHO 0003HAYCH:

AMD - BJIEKTPOMArHUTHBIE;

TP - TCIIJIOBEIC,

TP - MOJIYTPOBOAHUKOBEIE;

¢ b2Y

PaapaboTka v akcnepTtuaa
Buanec-nnaHos, T30
8 (985) 760 - 61 - 43

PasmeweHue peknami

4 e gokymenTax:

reklama.complexdoc.ru
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OMT - JJICKTPOMAIrHUTHBLIC C TUAPABINYCCKUM 3aMCIJICHUCM.

2. ToyHOCTbH cpabaThIBaHUSI OTCEUKH 10 TOKY (TpeThs rpada) 11t BceX BBIKIIoUaTenei
paBHa £20 %.

3. ABromaruueckme BhIKmouarenu BAS1-25-34, BAS51125-34, BAS5S1-31-34 wu
BAS51I'31-34 nomyckaioT peryjiMpoBaHHE HOMHHAJIBHOIO TOKa pacuenurens (rpaga
BTOpas) B npenenax ot 0,3 mo 1.

4. B uerBeproil rpade nmns 3HaueHuil kparHoctu Toka 1,2; 1,25; 1,35 Bpems
cpabaThIBaHUs aHO MPU YCIOBUU OTCUETA C HATPETOTO COCTOSIHUA PACLECIUTENCH.

Bpewmst cpabGaTbiBaHMsI TpU KPAaTHOCTH 7 yKa3aHO MPHU YCIOBUH OTCYETA C XOJOJHOTO
COCTOSIHMSI pacLEIUTENEH.

5. Jlnd aBTOMAaTMYECKUX BBIKIJIIOUATENIEH C MOJIYNPOBOJHUKOBBIMU PAaCLENUTEIIMHU
3HAYEeHUsT HOMHUHAJIBHOIO TOKa pacuenurenei (BTopas rpada) 3HAUEHUS KPAaTHOCTH
YCTaBKU OTCEUKU (TpeThs rpada), a Takke 3HAUEHUS BPEMEHU cpabaThIBaHUS OTCEUKH
(0,1; 0,2 unm 0,3 c) u BpeMeHH cpabaThIBaHU ITPHU 6-KpaTHOM Toke (4, 8 uinu 16 ¢) MmoryT
YCTaHABJIMBAThCS IPU IKCILUTyaTaL[|H.

6. Cnegyer UMETh B BUY, YTO aBTOMATHYECKHE BBIKIIIOUATENN C BBIIEPIKKOW BpEMEHHU
B 30H¢ TOKOB K3 (CeneKkTHUBHBIC) MMEIOT BEPXHIOIO TPAHHIYy 30HBI CEJICKTUBHOCTH,
KOTOpasi JJisl BEIKJTFOUaTes e B Ta0. 1 BeIpaskaeTCs CEAYIOMMMU 3HAYCHHUSIMHU

BAS55-39-35 (HoMuHanbHbBIH TOK 630 A) - 25 KA,

BAS55-41-35 (HomunanbHbii TOk 1000A) - 20 KA,

BAS55-43-35 (HomunanbHbli TOK 1600A) - 31 KA.

Toxu K3, SHAYCHUA KOTOPLBIX HPCBBLIIIAKOT BCPXHIOIO I'PAaHUNY 30HBI CCJICKTUBHOCTH,
OTKJIIOYAIOTCS aBTOMATHUYECKUMH BHIKIIIOYATCIIMU 0€3 BBIIACPKKH BPCMCHHU.

7. UcTounuku MHGOpMaLUu:

BA13-25-32 TexHndeckoe onrcanue U MHCTpYKUUs 1o sKkcruryaTanuu [OKHUK.

BA13-29-32 641200.064 TO

BA13-29-33

BAS51-25-34 Karanor UHudopmanexrpo (M3) 07.00.13-90, Texuuueckoe
OIACaHue

BAS511'25-34 Y MHCTPYKUUSA 110 SKCIUTYyaTalluu

PaapaboTka v akcnepTtuaa PasmelleHne pexnams

t b E Y Buanec-nnaqos, TIO 4 & pokymenTax: 42

B (985) 760 -61-43 reklama.complexdoc.ru
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BAS51-31-1 Karanor 113 07.00.14-88, TY16-641.002-83
BAS51-31-34

BAS5IT31-34

BA51-33-34

BAS51133-34 TV16-641.002-83

BAS51-35-34 Karanor 113 07.00.22-89

BA52-35-34 TV16-641.020-84

BA51-39-34 Karanor 113 07.00.21-87

BA52-39-34 Karanor 13 07.00.21-87. TY16-641.020-84
BAS53-39-34 TV16-641.022-84

BAS55-39-35

BA53-41-34 Karanor 13 07.01.07-87

BA55-41-35

BA53-43-34 Karanor 13 07.01.04-88

BAS55-43-35

ABTOMAaTHYECKHE BBIKJIIOYATENH, MPUBEICHHbIE B TaOJHMIE, B3ATHl U3 BbIMYIIEHHON
BHUWP Munsnexrporexnpudopa CCCP «HoMmeHKnaTypsl 3M€KTPUYECKUX alnapaToB U
npuOOPOB, MPUMEHSAEMBIX B HHU3KOBOJIBTHBIX KOMIUIEKTHBIX YCTPOMCTBax yINpaBlICHUs
anektponpuBogamu» - OJIX.195.004-89. AnmapaTsl U mpuOOpBl 3TOW HOMEHKIATYPbI
UMEIOT IIMPOKOE MPUMEHEHUE B HU3KOBOJIBTHBIX KOMIUIEKTHBIX YCTPOMCTBAxX AJIs BCEX
oTpaciiell IPOMBILLIEHHOCTH.

Ta6muma 2
INIPEJOXPAHUTEIIN
PaapaboTka v akcnepTtuaa PasmelleHne pexnams
t b Buanec-nnaqos, T30 4 e pokymenTax: 43

B (985) 760 -61-43 reklama.complexdoc.ru
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OTHoIIIeHHE K HOMHHAIIbHOMY
N HauGonbmras
TOKY ILJIaBKO# BCTABKH YCIIOBHOTO
Tun . OTKJIIOYArOIast
HomunanbHbIil TOK TOKa
MIpeIOXPaHUTEs, . CIOCOOHOCTH, KA
. IJIaBKO#M BCTaBKH, A N
HOMHHAJIBHBIN TOK (meiicTBytoriee
3HAYEHUE)
HETLIaBICHUS TUIABJICHUS

ITPC-6 6 1,5 1,9 30
6 A
ITPC-25 610 1,5 1,9 30
25 A

16 20 25 1,4 1,75
I11124-25 610 1,5 1,9 100
25 A

16 20 25 1,4 1,75
HITH2-60 610 1,5 1,9 10
63 A

16 20 25 1,4 1,75

31,540 63 1,3 1,6
ITH2-100 31,540 50 63 1,2 1,6 100
100 A 80 100
ITH2-250 80 100 125 160 1,2 1,6 100
250 A 200 250

PaapaboTka v akcnepTtuaa PasmelleHne pexnams

t bE Buanec-nnaqos, T30 4 & pokymenTax:

B (985) 760 -61-43 reklama.complexdoc.ru
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OTHOIIEHNE K HOMAHAIIEHOMY
N HauGonbmras
TOKY TUTABKOH BCTaBKH yCJIOBHOTO
Tun . OTKJIIOYArOIast
HomuHanbHbIH TOK TOKa
MIpeIOXPaHUTEs, . CIOCOOHOCTH, KA
. IJIaBKO#M BCTaBKH, A N
HOMUHAJIBHBINA TOK (me#icTBytOMICE
3HAYEHUE)
HETUIABJICHUS TUTABJICHHUS
ITH2-400 200 250 315 1,2 1,6 40
400 A 355400
ITH2-600 315400 500 630 1,2 1,6 25
630 A
I11117-3970 500 630 800 1000 1,2 1,6 120
1000 A
I[TOSICHEHUA:

1. IlmaBkue BCTaBKM NpelOXpaHUTENEH, Kpome mpepoxpanutened tuma 1117,
WCIIBITBIBAIOTCA TOKOM HEIUIABJICHHMS B TEYEHHE OAHOrO vaca. (s IUIaBKMX BCTAaBOK
npenoxpanutenen 11117 Bpems ucnpiTanus paBHoO 4 yacam.

BpeMSI HUCIIBITAHUA TOKOM IUIABJICHHUA pPaBHO BPCMCHU HUCIIBITAaHUH

HCITJIaBJICHWA.

2. Ucrounuku nHpopManuu:

ITPC-6

ITPC-25

[11124-25

HITH2-60

ITH2

[TH17-3970

Karanor Madopmanextpo (U3) 07.04.05-88.
Karamor I3 07.04.05-88, TY16-522.112-74.
Karamor I3 07.04.12-86, TY16-646.001-85.
Karamor I3 07.04.13-87, TY16-521.010-75.
Karamor 3 07.04.08-84, TY16-522.113-75.

Karanor 3 07.04.14-87, TY16-522.133-77.

PaapaboTka v akcnepTtuaa PasmelleHne pexnams

t bEY Bvanec-nnaqos, T30 4 B poxymenTax:

B (985) 760 -61-43 reklama.complexdoc.ru
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[TnaBkue mpenoXpaHUTEIH, IPUBEIACHHbBIE B TaOIUIIE, B3SThI U3 BhIymieHHo BHUIP
Mumnanektporexnpubopa CCCP  «HoMeHKIaTypel 3JEKTPUYECKUX —allapatoB U
npuOOpPOB, MPUMEHSIEMBIX B HU3KOBOJIBTHBIX KOMIUIEKTHBIX YCTPOMCTBAX YIpPaBIICHUS
anektponpuBogamu» - OJIX.195.004-89. AnmapaTsl U mpuOOpBl 3TOW HOMEHKIATYPbI
MMEIOT IIUPOKOE MPUMEHEHUE B HU3KOBOJIbTHBIX KOMIUIEKTHBIX YCTPOMCTBAaX AJisl BCEX
oTpacieil IPOMBIILIEHHOCTH.

Taobnuua 3

Tum aBTOMaTHYECKUX BBIKIIIOYATENICH Ha puc. l

Tok nuHum, A KpatHocts ycraBku
. OTCEUKH
Homunanbnblit KommyTtanmonnas
0O6o03HaueHue Tun TOK CIOCOOHOCTB:
BBIKJTFOUATEIIS BBIKJTIOYATEJIsI| PACIICIIUTENS, npeaeapHast/
_| JnurensHO HMEIIAsCs
PacuetnbIit . A BBIOpaHHAs | OHOpA30Bas, KA
JOITYyCTUMBIU Ha
JUTSE CXEMBI
BBIKJTIOYATEIC

A 1440 1600 BAS55-43-35 1600 2,3,5,7 5 80/85

Al 550 552 BAS55-39-35 630 2,3,5,7 5 47,5/53

A2 180 184 BAS52-35-34 200 12 12 40/45

All 50 55 BAS52-35-34 80 12 12 40/45

A21 30 32 BAS51-35-34 80 12 12 15/22

A3l 95 110 BAS51I'31-34 100 14 14 10/12

A32 50 60 BAS51-31-34 50 3,7,10 3 7/12

A33 25 27 BAS51-25-34 25 7,10 7 3,8/5

PaapaboTka v akcnepTtuaa PasmelleHne pexnams

t bEY BuaHec-rnaHos, T30 4 e pokymenTax: 46

8 (985) 760 - 61 - 43
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Tok nuHum, A KpatHocts ycraBku
. OTCEUKHU
HomuHanbHbIH KommyTanmonnas
O06o3HayeHue Tun TOK CHOCOOHOCTE!
BBIKITIOYATEs BBIKJIIOYATESI| PACLCIUTEN , npeaenbHast/
_| JdnurensHO HMEOIIAsCs
PacuerHbIit . A BBIOpaHHas | OHOpA30Bas, KA
JTOTTYCTUMBIH Ha
JUTSL CXEMBI
BBIKJTIOYATETIC
A34 14 19 BAS51125-34 16 14 14 3/5
Tabmuua 4
CpaBHI/ITeJ'IBHHC napamMeTphbIl HpeﬂOXpaHHTCHCﬁ H aBTOMAaTHYCCKHUX BBIKJIIO‘IaTeHeﬁ,
BLI6paHHBIX JJI 3alllUThl OAHUX U TEX XKE JIMHUH Ha pHuc. l
ABTOMAaTHYCCKHE
Jlunus [Ipenoxpanurenu
BBIKITFOUATEITH
Toxk, A .
. | HomunanpHblit
Homunanbhblit
. TOK KpatrocTts
Howmep Tun TOK IUIABKOM
pacuenuTens, | OTCEYKH
. JnurensHO BCTaBKH, A
Pacuernbiit . A
JTOTTY CTUMBIA
2 180 184 ITH2-600 630 200 12
31 95 110 ITH2-600 500 100 14
32 50 60 ITH2-100 50 50 3
33 25 27 ITPC-25 25 25 7
34 14 19 HITH2-60 40 16 14
Tabnuna 5
PaapaboTka v akcnepTtuaa PasmelleHne pexnams
t bEY Buaec-nnaqos, T30 4 B goxymenTax: 47

8 (985) 760 - 61 - 43
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Bri6opka u3 Taba. 1.3.7 [1IYD

JlomyCTUMBIN ATUTENbHBIN TOK Ui KaOenei ¢ alFlOMUHHEBBIMU KIJIAMHU C PE3UHOBOM
WJIY TJIACTMACCOBOM M30JIALIMEN ITPU ITPOKIIAJKE B BO3IYyX€E

C ,
Sl a5 | 4 | 6 | 10|16 25| 35| 50 | 70 | 95 | 120 | 150 | 185
MM

(e
[
N
[en)
—
~)
[e)
|\
[
[\
()]
|l\)
~
[e}

Tox, A | 19 | 27 | 32 | 42 | 60 | 75 | 90 | 11

17 25 29 | 39 | 55 | 69 | &3 101 129 156 184 216 | 248

I[MPUMEYAHUE: B uucnurene yka3zaHbl Harpy3Kkd Uil TPEX>KWIBHBIX KaOeneH, B 3HamMeHarese - s

YeTBIPEXKIIBHBIX (¢ Koaddurmentom 0,92).

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
t bE Buaec-nnaqos, T30 4 B goxymenTax: 48
B (985) 760 -61-43 reklama.complexdoc.ru
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Puc. 1. Cxema anexTpuueckoil cetu

[Mosicuenue. Jlist TMHUI yKa3aHbl pacyeTHbII TOK, CEUYeHHUE U JUIMTEIBHO JIOMYCTHUMBINA TOK KaOeJs, s

aBTOMATHYCCKUX BBIKIIIOUATEIICH - HOMHHAJIBHBIM TOK pacuenuTelId U TOK OTCCUKU.

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
t b EY Buaec-nnaqos, T30 4 B goxymenTax: 49
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a. YCTaHOBKa ammapaToB 3alliTHl B COOTBETCTBUH C OCHOBHEIM TpeboBanueM § 3.1.16.

6. Honyckaemoe pemrenue npu / £ 6 M. Moxxao npuaIMaTth S]1 < Sy, HO S1 3 S2. IIpu 3TOM TOMKHEI

BEITIOJTHATRCS CIIeNHaibHbIe TpeboBaHus § 3.1.16 k mpokmaake kabemneit.

B. Ilpn BBINONHEHWH YCIOBHH IyHKTa «0» yCTaHAaBIMBATh BBIKIIOYATENh A HE TpeOyercs, eciu

armapar 3alIiThI ITOCTABJISACTCSI KOMIIJIEKTHO C MEXaHU3MOM.

r. JJommyckaemoe permenue npu / £ 30 M. Moxuo npuaEMaTh S < Spp, HO 17 3 Ipacu u 11 30,1 xIyy, roe
I1 u Iiy - mMTENbHO MOMYyCTHMBIE TOKM KaOels W IIMHOIPOBOAA, Ipacq - pacuyeTHBI TOK OTBETBICHHUS.

[Ipu 5TOM IOIHKHBI BEITIONHATRCS CieNMaIbHbIe TpeOoBaHus § 3.1.16 Kk mpokiaake Kabemei.

Puc. 2. I[Ipumepsi k § 3.1.16

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
t bE Buanec-nnaqos, T30 4 & pokymenTax: 50

B (985) 760 -61-43 reklama.complexdoc.ru
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Puc. 3. [Ipumepsi k § 3.1.19

PaapaboTka v akcnepTtuaa PasmelleHne pexnams

g bEY Bvanec-nnaqos, T30 4 & porxymenTax:

B (985) 760 -61-43 reklama.complexdoc.ru
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