®EOEPAJIbHOE AFEHTCTBO

NO TEXHWYECKOMY PEMYNIMPOBAHUIO U METPONOIMNU

HALUWOHANBbHbLIA FOCT P M3K
@ Tt Gonao-
QEOEPALMUMN 2009

PACYET TEPMUYECKU OOMNYCTUMbIX TOKOB
KOPOTKOI'O 3AMbIKAHUA C YHETOM
HEAOUABATUYECKOIO HAIPEBA

IEC 60949:1988
Calculation of thermally permissible short-circuit currents, taking into account
non-adiabatic heating effects
(IDT)

WapaHue ochuumanbHoe

B3 12—2008/505

Mockea
CraHpapTuHdopm
2009


http://www.kruzhevo-len.ru/vyazanye-kardigany-kruzhevnye-bluzki.html

rocT P M3K 60949—2009

Mpeancnosue

Lenvu npuHumnel ctTaHaapTusaumm B Poccuiickon Pegepavumm yctaHosneHbl PegepanbHbiM 3akOHOM OT
27 pekabps 2002 r. Ne 184-93 «O TexHW4YecKoM perynMpoBaHuny», a npasuna npuMeHeHus HauMoHanbHbIX
ctaHgapTtoB Poccuinckon ®eaepaumm — FMOCT P 1.0—2004 «CtaHgapTtusaumsa B Poccuiickon degepaumn.
OCHOBHbIE MONOXEHUAY

CBegeHus1 o cTaHgapTe

1 MOArOTOBNEH OTKpbITbIM akUMOHEPHbIM 06LecTBOM «Bcepoccuinckmini HayyHo-uccnegosaTte-
NbCKWIA, MPOEKTHO-KOHCTPYKTOPCKUMN N TEXHOMOTMYECKUA NHCTUTYT KabenbHon npombiwneHHocTu» (OAO
«BHWUWKI») Ha ocHoBe coBCTBEHHOMO ayTEHTUYHOro Nepesofa cTanjapTa, yKkasaHHoro B NyHKTe 4

2 BHECEH TexHun4yeckum kommuteToM no ctaHgaptusauum TK 46 «KabenbHele nagenvs»

3 YTBEPXXOEH W BBEAEH B AEWCTBUE MMpukasom deaepanbHOro areHTCTBa MO TEXH nyeckomy
perynupoBaHnio U MeTponornm ot 26 uioHsa 2009 r. Ne 215-ct

4 HacTosilmi cTaHgapT naeHTudeH MexayHapoaHomy ctaHgapTy MOK 60949:1988 «Pacuet Tepmu-
YecKn AOMYyCTUMbIX TOKOB KOPOTKOro 3aMblkaHus ¢ y4eToM HeaanabaTtudeckoro Harpesa» (IEC 60949:1988
«Calculation ofthermally permissible short-circuit currents, taking into account non-adiabatic heating effects») c
MameHeHnem Ne 1:2008, koTopoe BblAeneHo B TeKCTe criesa ABOMHON BEPTUKANbHON SIMHNEN.

Mpy nprMeHeHUN HacTosILLiero cTaHdapTa pekoMeHAYeTCs UCNONb30BaTb BMECTO CCbINTOYHBLIX MEXAyHa-
POAHbIX CTaH4apTOB COOTBETCTBYIOLIME UM HauoHarbHble cTargapTel Poccuiickoin ®egepavun, ceeaeHuns o
KOTOpPbIX NPUBEAEHbI B 4OMONHUTENLHOM NpUoxeHumn B

5 BBEAEH BMNEPBbIE

UHbopmayusi 06 USMEHEHUsIX K HacmosiueMy cmarOapmy rybriukyemcs 8 exe200Ho u3dasaemMoMm
UHGbopMayUOHHOM yKa3amerie «HayuoHarbHble cmaHOapmbl», @ MEKCM U3MEHEHUU U N10MpasoK — 8 eXxeMe-
CAYHO U30asaeMbiX UHOPMaUUOHHBIX yKka3amersix « HayuoHaneHbie cmaHdapmeiy. B cnyyae nepecmMompa
(3amMeHbl) Unu omMeHbl Hacmosiuje2o cmaHOapma coomseemcemayloujee yeedomieHue bydem onybnuKosaHo
8 eXXeMeCsIYHO U30asaeMoM UHGOPpMaUUOHHOM yKa3amerle «HayuoHarnbHbie cmaHOapmbi». Coomeemcmesy-
rowast uHghopmauusi, yeeOoMIIeHuUe U MeKCMbI pa3Meualomces makxe 8 UHhopMayuoHHoU cucmeme obuje20
rone308aHuUsi — Ha ohuyuansHom calime OedeparnbHO20 a2eHmemaa o MexHUYEeCKOMy pe2ynuposaHuio U
memporioauu e cemu UHmepHem

© CrangaptuHdgopm, 2009

Hacrosawuit ctTaHgapT He MOXET BbITb MOMHOCTBLIO NN YaCTUYHO BOCNpousBeaeH, TUpaXuposaH U pac-
npocTpaHeH B KavecTBe ocuumanbHoro usgaHuns 6es paspeweHus PeaepanbHOro areHTCTBa No TeXHUYeCKo-
MYy perynmposaHuio U MeTponormm
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HAUUMOHANBHBIW CTAHOAPT POCCUUCKOWU SGEOEPALUUMN

PACYET TEPMUYECKW AONYCTUMbIX TOKOB KOPOTKOIO 3AMbIKAHUA
C YYETOM HEAOUABATUYECKOIO HAMPEBA

Calculation of thermally permissible short-circuit currents,
taking into account non-adiabatic heating effects

DaTta BBegeHnsa — 2010—01—01

BBepgeHune

MeToa pacueTa HOMWUHaMNbHbIX XapakTepuUcTrK No6Goro TOKONPOBOASALLEro anemeHTa kabens npu KopoT-
KOM 3aMblKaH1 06bl4HO OCHOBBIBAETCH HA MPEANONOKEHUN, YTO TEMIIO COXPaHAETCH BHYTPU TOKOMNPOBOAsiLLe-
ro afnemeHTa B TeYeHWE BPEMEHW KOPOTKOro 3amMblkaHusi (T. €. UMeeT MecTo aamabaTuyecknin xapaktep
Harpesa). OgHako BO BpeMsi KOPOTKOrO 3aMblkaHWUsS MPOMCXOAUT YacTuYHas nepedadva Tenna B cocegHue
KOHCTPYKLMOHHbIE MaTepuarnkbl, MaTo creayeT yuuThiBaTh. B HacToswWweM cTaHgapTe NpvBeaeH NpocTon MeTos
yyeTa HeagmabaTN4eckoro xapakrepa Harpesa rnpu pacyeTe HOMUHaIbHBLIX XapakTePUCTHK B YCNOBUAX KOPOT-
KOro 3aMblkaHus, obecrnevnmBarowniA NoMyYeHne OOMHAKOBbIX 3HAYEHWA pasnnyHbiMKU paspaboTymkamu.
CyluecTBylOT MeToAbl pacyeTa C UCNOMb3OBaHNEM KOMMbOTEPa, HO OHW HEe HaMHOro TOYHEe U CIIALIKOM
CNOXHbI AN cTaHaapTU3aLnu.

B npvBegeHHbIX hopmynax cogepaTcs BeNMYMHbI, KOTOPbIE 3aBUCAT OT BUAA UCMOMb3yeMblX B kabesnax
maTepunanoB. 3HayeHuUs BENMYMH ykasaHbl B Tabnuuax 1—3. 3Tu 3HaueHUs ABNSATCA CTaHAapTU30BaHHbIMA
(HanpuMep, yaenbHOe 3NeKTpruYeckoe ConpoTUBNEHNE U KO3 DULMEHTLI TENNOBOTO CONPOTUBNEHUS) 6o
obLWenpUHATEI B NpakTuKe (HanpuMmep, yaenbHas TEMNOeMKOCTb).

Ons nony4yeHns conocTaBUMbIX Pe3ynbTaToB pacyeTHble XapakTepUCTUKM MPU KOPOTKOM 3aMblKaHUM
[OMKHEI BbITb ONpeaeneHbl NOCPeACTBOM HACTOSILLLEro MeTOAa C UCTIONb30BaHUEM 3HAYEHUIA KOHCTaHT, yKa-
3aHHbIX B HacToslleM cTaHgapTe. OaHako MOryT GblTb UCMOMb30BaHbl U Apyrue 3Ha4YeHUs1 KOHCTaHT, 6onee
npueMnemble AN HEKOTOPLIX MaTepMarnoB, B TAKUX Cy4Yasx B epeyHe XapakTepuUcTUK kabenst U3arotoBuTenb
NPUBOANT COOTBETCTBYHOLLME AOTONMHUTENbHBIE HOMUHANbHBLIE XapaKTePUCTUKM NMPU KOPOTKOM 3aMbIKaHWUM CO
CCbIJIKOW Ha 3TW 3HaYeHUS KOHCTaHT.

B HacTosilwem cTaHgapTe NPUHATHI HaMbonee HeBNaronpPUATHLIE YCIOBUS KOPOTKOTO 3aMbIKaHUS!, MO3TO-
My orpeaensiemble HOMUHarbHbIe XapakTepUCTUKK ABNAIOTCA NpeaeSibHbIMM.

MeToa pacyeTa npu HeagnabaTU4ECKOM XapakTepe HarpeBa NpUMEHUM Ans noboil AnnTenbHOCTU
KOPOTKOro 3aMblkaHusl. Mo cpaBHeHUIO ¢ METOAOM pacyeTa Npu agnabaTtnyeckoM xapaktepe HarpeBa 3ToT
MeTOoA AaeT 3HauUTeNbHOE yBenuyeHUe AoNYyCTUMbIX TOKOB KOPOTKOrO 3aMbIKaHUs! NSl 3KpaHoB, 060novek u, B
HeKOTOPbIX CryYasix, 45151 )Xun cedyeHnem meHee 10 MmM2 (0COBEHHO MpY HAaNWUYMK NMPOBOSTOYHBIX 3KpaHOoB). [ns
Hanbonee LWMPOKO NPUMEHSIEMBIX KU CUNOBLIX kabenei 5 % — 3T0 MUHUMAabHOe YBENMUYeHne AonyCTUMOro
TOKa KOPOTKOTO 3aMbIKaHUS, KOTOPOE MOXET BbiTb UCMOSb30BaHO Ha NpakTuke. MNpu 3TOM AN COOTHOLLEHUS
ANMUTENBHOCTM KOPOTKOrO 3aMbIKaHUs U cedeHust Xunbl MeHee 0,1 ¢/MM2 yBenuueHne Toka HesHaumTensHo, 1
MoXeT 6biTb UCMONb30BaH MeTod pacdeTa Npu aguabaTuyeckoM xapaktepe Harpeea. JTo XxapaKkTepHo Ans
GONbLUMHCTBA NPaKTUYECKUX Cry4aes.

Hacroswumit ctaHaapT ycTaHaBnNMBaeT CNeayoLLyo MeTOAMKY pacyeTa:

a) BbluMCneHue aguabaT4eckoro Toka KOPOTKOro 3aMblKaHUS;

b) BbluMcneHne nonpaBoYHOro KoadULMEHTa, yuuTbiBatoLWero HeagnabaTuieckuin xapakTep HarpeBa;

C) NepeMHOoXeHUe pe3ynbTaToB BbIMUCIEHW NO NepevncrieHusaM a) U b) u nonydyeHne 4onycTUMOro Toka
KOPOTKOIO 3aMbIKaHWS.

WU3panne obmynansHoe
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1 O603HavYeHuA

B HacToseM cTaHAapTe NpUMeHeHbI crieytolime 0603HaYeHns:

A, B— nocTosiHHble, 0OCHOBaHHbIE Ha TEMOBbIX XapaKTePUCTUKAX OKPY>KaIOLLMX UMK cocedHUX MaTepua-
nos, (Mm2/c)12; mm2/c;

C,, C, — nocTosiHHbIE, UCNONb3yeMble B hopMyre HeaanabaTudeckoro Metoa pacyeTa ANs X nnpo-
BOJOYHBIX 3KpaHoB, MM/M; K- M - MMZ/[x;

+ — OnameTp BooGpakaeMoro COOCHOro LUnuHApa, BIMCaHHOro No BHYTPEeHHE NOBEPXHOCTY BNaauH

rocdopupoBaHHoR 0600UKM, MM;

D,, — AanameTp BooBpaxaeMoro COOCHOro LMNMHAPA, ONMCaHHOro MO HapYXXHOWN MOBEPXHOCTMW BbICTY-
noB rocoprpoBaHHOoN 060MoYKM, MM;

F — koahdbnumeHT yyeTa HENONHOro TENMOBOTo KOHTAaKTa;

I — ponycTMbIN TOK KOPOTKOrO 3aMblkaHUs (CpeaHeKBaapaTUYHoe 3HaveHne), A;

1, , — TOK KOPOTKOrO 3aMblKaHWsi, onpedeneHHbIn Ha ocHoBe aanabaTndeckoro Harpesa (cpeaHeksag-
paTu4Hoe 3HayeHue), A;

I5c — V3BECTHBIN MaKcMMarbHbI TOK KOPOTKOro 3aMblKaHWs (CpeaHeKBaapaTuiHoe sHaveHue), A;

K — nocTrosiHHasn, 3aBUCsLLAas OT MaTepuana TOKONpoBOAsLLEro aneMeHTa, A-c'2/mm2;

M — ko3 puLMeHT TennoBoro koHTakra, ¢~2;

S — nnolwaas nonepevHoro ceveHus TOKONPOBOASALLEro afemMeHTa, MM2;

X, Y — NocTosiHHble, UCMOMb3yeMble B YNPOLUEHHON dopMyne ANSA XU U NPOBOSIOYHBIX 3KPaHOB,
(Mm2/c)112; mm2/c;

d — cpegHuii gnameTp no ob6onoyke, akpaHy Unn 6poHe, Mm;

N — YUCNO NEHT UMW NPOBONOK;

t — ONNTenNbHOCTb KOPOTKOTO 3aMblKaHWs, C;

W — LUMPWUHA NEHTHI, MM;

B — BenuunHa, obpaTHas TeMnepaTypHoMy koddduumeHTy conpotusneHus npn0 °C, K;

8 — TonwunHa 060104KK, IKpaHa UM 6poHU, MM;

£ — KO3 PULMNEHT, yYNTLIBAIOLWMIA OTBOA TENMA B COCEAHUNE 3NEMEHTHI;

©; — KoHe4yHaA TemnepaTtypa, °C;

®; — HadanbHaa Temnepartypa, °C;

p; — yAenbHoe TennoBoe CONPOTUBIIEHNE OKPYXXaKOLLMUX UMW COCeAHUX HEMeTarIYeckux MaTepranos,
K-m/BT;

P2, P 3 — yAeNbHbIE TENNOBLIE CONPOTUBIEHUsI Cpefbl C KaXA0W CTOPOHBI 060M0YKN, 3KpaHa Unn 6poHw,
K-m/BT;

P20 — YAENbHOE 3MeKTpuyeckoe ConpoTUBINEHNe TokonposoaaLLero anemeHTa npn 20 °C, Om-m;

6, — yaenbHas 06beMHas TennoemMKocTb ToKonpoBoasLero anemenTa npu 20 °C, Ix/K - m3;

6; — yAenbHasi 06beMHasA TEeMoeMKOCTb OKPYXXaHOLLMX UMW COCEAHUX HEMeTanMYeckux Matepuanos,
Dox/K - m3;

64 — yAenbHasi 06 beMHasi TENNMOEMKOCTb 3KpaHa, 060moukn unu 6poHu, Ix/K-m3;

G5, 63 — YyAenbHble 06 beMHbIE TEMMOEMKOCTU cpefbl C KaX/Aoi CTOPOHBI 3KpaHa, 060104K1 U 6poHu,

Dox/K-m3,
2 [lonycTUMbIN TOK KOPOTKOro 3aMbIKaHUs

[ onycTUMBIA TOK KOPOTKOTO 3aMblKaHWUsA onpeaensioT no dopmyne
I=¢l,, (1)

rae I — ponycTMbIi TOK KOPOTKOrO 3aMbIKaHUS;
1,, — TOK KOPOTKOro 3aMbIkaHMa, onpeeneHHbI Ha ocHoBe aagnabaTuyieckoro Harpesa;
£ — ko3 pULMeHT, yunThIBaloLUIA OTBOA TENNA B coceaHME 3nemMeHTbl (CM. pasaenbl 51 6). ina pacyeTos
MeToAoM Mpu agnabaTnyeckom xapakTepe Harpesa € = 1.

3 PacueT TOKa KOPOTKOro 3aMblKaHusi Npu aguabaTMyeckoM XxapakTepe HarpeBa

dopmyna ans aguabatnyeckoro xapakrepa Harpesa npu niboi HavyanbHou TemnepaTtype umeeT cneay-
oA o6LwniA BUA:

2
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I2,t = K*S2In (Gf—”‘] )
6;+p
rae 1,, — TOKKOPOTKOro 3aMblkaHusl (CpeAHeKBaApaTUHHOE 3HaYeHMe ), onpeAeneHHbIn Ha ocHoBe aanabaTu-
Yyeckoro Harpesa, A;
t — ANUTENLHOCTbL KOPOTKOTO 3aMblKaHus, C;
K — nocrosiHHag, 3aB1cALLas OT MaTepuara TokonpoBoasLlero aneMeHTa, A-c'2/mm2, npuseeHa s 1a6-
nuue 1 nBbldUcnsaeTca no hopmyne

K= /GC(B+20)1 0"12; (3)
P20

S — nnolwaab nonepeyHoro Ce4eHMs TOKONPOBOASALLErO 3MeMeHTa, MM2, [ff XuI, COOTBETCTBYIOLLMX
M3K 60228, ncnonb3ytoT HOMUHarNbLHOE ceveHne;
®; — KoHeYHas Temnepartypa, °C;
®; — HavyanbHas Temnepartypa, °C;
B — BenuuuHa, obpaTHas TemnepatypHoMy koadduLUEHTY CONPOTUBNEHUS TOKONPOBOASILLETO 3MeMeH-
Tanpn0°C, K, npuseaeHa s Tabnuue 1;

In —log,;
e)
6, — yAenbHaa 06beMHasa TennoemMKocTb ToKonposoaawero anemenTa npu 20 °C, [pk/K -m3, npuBeaeHa
B Tabnuue 1;

P 20 — YAernbHoe aneKTpu4eckoe conpoTueeHe Tokonposoasiuero anemerTta npu 20 °C, Om-M, npuse-
AeHo B Tabnuue 1.

Tabnuuya 1

K1)’ Bz)’ 0'03), p202)’

Marepuan A-c"2/mm2 K K - w3 OM-M
2 A NOMPOBORSLSH XN 226 2345 3,45.10° 1,7241.107°
- Mefb; ) I ’ ’
- anoMuHWi 148 228,0 2,50-10° 2,8264 107
b) o6onouku, skpaHa, GpoHU: 230.0 1 45.10° 2140107
e, ero o ‘712; 202,0 3:88 10° 13.80. 10
- BpoH3a; 180 313,0 3,40-10° 3,50 1078
- anoMUHUi 148 228,0 2,50-10° 2,84.107°
D 3Hauenus nonyseHs! no dopmyne (3).

Il ? 3uauenms no MK 60287-1-1.

% 3nauenunsi ua xypnana [1].

4 PacueTt TemnepaTtypbl NpU KOPOTKOM 3aMblKaHUMN

B HekoTopbIx ciyyasx (Hanpumep, 4151 CUCTEM C HENTParibio, 3a3eMIIEHHON Yepes nMneaaHc) N3BeCTeH
MaKkcUManbHbIA TOK KOPOTKOro 3aMblKaHUs!, U TeMMepaTypy XKurbl B KOHLLE KOPOTKOTO 3aMblKaHUst MOXHO ornpe-
AenuTb cneayoLwmm obpasom:

I
L,= %, 4)
2
0r =(0; +P) exp[’fégi}—ﬁ, (5)

rae Igc — U3BECTHbI MakcUManbHbIA TOK KOPOTKOTO 3aMblkaHst (CpeAHEKBaapaTUYHOE 3HaYeHue).

Ecnu kabenb MMeeT HeCKONbKO 3NTIEMEHTOB, HanpuMep akpaH, 06omnouKy, GPoHI0, coeanHeHHbIX naparn-
nensHo Takum 06pasoM, YTo OHM pacnpeaensoT Mexay coBoM TOK KOPOTKOro 3aMblKaHUs, JOCTATOMHO y4ecTb,
YTO OTHOLLEHWE TOKOB B NTHOGLIX ABYX 31IEMEHTaxX paBHO 06paTHOMY OTHOLLIEHWIO UX COnpoTUBneHuiA. Mpeano-
naraeTca, YTo Kaxabli aNeMeHT ByaeT UMeTb pasHylo Temnepatypy. [ockonsKy MaTepuansl, npuneraoLme K
KaXZOMy SIeMeHTY, MOryT GbiTb pasHbIMi, MaKCUMarbHO OOMYyCTUMbIE TeMnepaTypbl KaXaoro anemMeHTa

3
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MOryT oTnuyaTbes. McxodHyto TemnepaTypy ONA Kaxaooro aneMeHTta onpedensloT Mo ypaBHEHUAM Mo
M3K 60287-2-1.

5 Pacuet kKoathcpuumeHTa ¢ ANA TOKONPOBOASALLMX XUI U 3KPAHOB U3 NMPOBONOK,
pacnonoXeHHbIX C 3a30poM, NPU HeagnabaTUYeCKOM xapaKkTepe HarpeBa

5.1 O6wme nonoxeHna
O6LW Wi BUA 3MINPUYECKOro ypaBHeHUs Ans KoadpuUMeHTa € CneayoLwmi:

s:\/1+FA\/Z+FZB[Lj, (6)
S S

rae F — koadbdprumneHT ydeTa HenonHoro TeNIOBOM0 KOHTaKTa MeXAY KMo Ui NpOoBOMIOKaMuU U OKpYXKatoLLm-
MW UM COCeOHUMM HeMeTanndeckuMn martepuanamu, pekomeHgyemoe 3sHadvenue — 0,7(1,0 —
ANsi MacroHanoHeHHbIX kabenen);

A, B — amnupudeckne nocTosiHHbIE, OCHOBaHHbBIE Ha TEMMOBLIX XapakTepucTUKax OKpyXatoWwmnx unu cocea-
HUX HEMeTannM4YecKUx MmaTepurasos, BLIMUCIIAOTCA Mo hopMynam:

A :Q\/E, (MM2/c)”2, N

Ge Y Pi

B = Cz(ﬁ}, mm2/c, ®)

G¢ \ Pi

rae C, =2464 mv/wm;
C,=1,22K-m-Mm?/[0x;
H 6, — yAenbHas o6bemMHas TENNoeMKoCTb TokornposoasLlero anemexTa npu 20 °C, Ax/K- m3;
o; — YAenbHasa 06 beMHas TENMOEMKOCTb OKPYXKaloLWUX UK CoceHUX HemeTanIM4eckux matepuanos,
Ix/K-m3;
p;, — yAenbHoe Tennosoe ConpoTUBIIEHNE OKPYXKAIOLLINX NN COCeAHNX HEeMeTanIM4ecknux matepuanos,
K-m/BT.

MpumeyaHu e — 3Ha4yeHnst NOCTOSIHHBIX ANs 3TUX MaTeprarnos NpMBeAEHb! B Tabnuue 2.

Tab6nunua 2— TennoBble NOCTOSIHHLIE MATEPUANOB

YnenbHoe Tennosoe YpeneHan o6bemHan
Marepuan conpotuenenue p'), TENNoemMKocTb o2,
K- /BT DK - M3
N3onaumoHHble MaTepuanbl:
- nponuTaHHas Gymara B kabensx ¢ OAHOMPOBONOYHBIMM XXUINAMKU C
ByMaKHOIN NPONUTaHHON U3ONSILNEN; 6,0 2,0-10°
- nponuTaHHas Gymara B MacrnoHanofiHeHHbIX kabensix; 5,0 2,0-10°
- BymaxHasi usonsums B kabensx ¢ ra3om noj AaBneHnem:
a) npeaBapuTErbHO NPONUTaHHas; 6,5 2,0-10°
b) nponvTaHHasi HECTEKaIOLWUM COCTABOM; 6,0 2,0-10°
- macno; 7.0 1,7-10°
- MONUSTUNEH; 35 2.4.10°
- CWMTBIW NONWN3TUNEH; 35 2,4-10°
- MONMMBUHUNXIOPUAHBIV NNacTukaT:
B kabensnx Ha HanpsbkeHne ao 3 kB Bkniov.; 5,0 1,7-10°
B Kabensx Ha HanpsikeHve CB. 3 KB; 6,0 1,7-10°
- 3TUNEHNPONWUNEeHOBas pe3uHa:
B kabensax Ha HanpskeHue ao 3 kB Bkniou.; 3,5 2,0-10°
B kabensx Ha HanpsikeHve CB. 3 KB; 5,0 2,0-10°
- ByTUNKayuyK; 5,0 2,0-10°
- KayuyK (HaTypanbHbii) 5,0 2,0-10°
3almTHbIe NOKPLITHS:
- MPOMUTaHHbIE JXYTOBbIE U BOINIOKHWUCTbIE MaTepurarnsi; 6,0 2,0-10°
- PEe3nHOBOE CNOUCTOE MOKPbLITHE; 6,0 2,0-10°
- MONUXMOPONpPeH; 55 2,0-10°
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OkonyaHue mabnuusi 2

YpgensHoe Tennoeoe YpeneHas obbemHasn
Marepunan conpoTusnenue p"), TennoemMKkocTb o2,
K-m/BT Ox/K - M3
- I'IOJ'IVIBVIHVIJ'IXJ'IOpVI,EI,HbIVI nnacTtukar:
B kabensax Ha HanpsbkeHue ao 35 kB Bknoy; 5,0 1,7-10°
B Kabensx Ha HanpsikeHve cB. 35 kB; 6,0 1,7 -10°
- NOMMBUHUNXNOPVAHBIA NNacTUKaT/GuTym Ha roppoBaHHbIX
anioMrH1eBbIX 06onoYKax; 6,0 17.10°
- NonuaTUNeH 3,5 2’, 410°
Opyrve anemeHTbl kabens:
- SMEKTPONPOBOASLLMIA CLUMTLIN MONUSTUNEH U NONUSTUNEHY; 2,5 2,4.10°
- 9MEeKTPOMNpOBOAALWAN 3TUIIEHNPONUNEHOBasi peanHa 35 2,1-10°
" 3naueHns no MK 60287-2-1.
3HaveHns na xypHana [1].
¥ 3nauvenus ua otueta [2].

5.2 TokonpoBopasiLue XuUnbl 0AHONPOBOMOYHbIE NI MHOTONMPOBONO4YHbIE
Onsa o6bI4HbIX KOMBUHALMA MaTepuanos obwasn dopMyna MoxeT 6biTb yrpolleHa credyowmumM obpa-

g=\/1+x\ﬁ+v[i} )
S S

rae X Y, BkovaoLwme koadpuumeHTsl yueTa HenonHoro TeNSI0BOro KOHTakTa, pasHble 0,7 (1,0 Ans MacnoHa-
nofHeHHbIX kabenei), npueeaeHel B Tabnuue 3.

30M:

Tab6nwuuya 3 —ocTosHHbIE, UCNONb3YyeMble B YNPOLWEHHbIX (hOopMynax pacyeTa Ans Xun U 3kpaHoB U3 NPOBONOK, pac-
MONOXEHHbIX C 3a30POM

Ons megun Ons anloMuHuA
Matepuan nsonsuuu
X, (MMZ%/c)!? Y, MM%/c X, (MMm?/c)'”2 Y, MM2/c

MoNUBMHMNXNOPMAHLIA NNacTukaT:

<3 kB 0,29 0,06 0,40 0,08

> 3 kB; 0,27 0,05 0,37 0,07
CLUUTBIWA NOMUSTUIEH; 0,41 0,12 0,57 0,16
3TUNEHNPONWUIEHOBas Pe3nHa:

<3 kB 0,38 0,10 0,52 0,14

> 3 kB; 0,32 0,07 0,44 0,10
Bymara:
- MacnoHanonHeHHble kabenw; 0,45 0,14 0,62 0,20
- gpyruve 0,29 0,06 0,40 0,08
MpumeyaHun e — KoahbdnumneHT y4eTa HenonHoro TenoBoro KoHTakra — 0,7, Ans MacnoHanoNHEHHbIX kKabe-

nen —1,0.

5.3 NsonupoBaHHble gpyr oT Apyra NpoBOJIOKU 3KpaHa

5.3.1 MNonHocTbLIo yTONMEHHbIE NPOBOMOKA 3KpaHa

$opmyna npUMeHNUMa K MPOBOSIOKaM 3KpaHa, PacronoKeHHbIM Ha PacCTOAHUN He MeHee O4HOro aua-
MeTpa NPOBONOKN APYT OT ApYra 1 NOSTHOCTbI0 OKPY)XeHHBIM HemeTannuueckumum matepmnanamu. BnnaxHue Tox-
KUX CNUPanbHO HaNOXEHHbIX BblpaBHUBAIOLWMX NEHT HEe yunThIBatoT. [n1s 0OblYHbIX cOMeTaHMn MaTepunanos
MOXHO MCTMONb30BaTh YNPOLEeHHY (opMyry, MpUBeAeHHY B 5.2; B UHBLIX Cnyyasx criegyeT NpUMeHsTb
obLwyto hopmyny, npueeaeHHyto B 5.1, npu F=0,7. Tok paccunTbiBaoT ANS 0OHOW NPOBOIOKNA 1 3aTEM YMHO-
XKalT Ha YMCIo NPOBOSIOK N, B pesynbTaTe Yero nosydaloT 3HavyeHue NoMHOro ToKa KOPOTKOro 3amblkaHus.
Takum o6pazoM, Bo Bcex hopMynax Ncnonb3yeTcs ceveHne 0gHON NPOBOMOKM.
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5.3.2 He nonHocTLIO yTONNEHHBLIE NPOBOMOKU 3KpaHa

PaccmaTtpuBaemblil METOA MOXKHO MPUMEHUTL K MPOBOMOKaM 3KpaHa, pacnonoXeHHbIM NoA 3KCTPYAMpPo-
BaHHOW TpyOKoW, NpU 3TOM MexXay NpPOoBOSIOKaMu UMeeTcs BO3AYLWHbLIA 3a30p. BnusHne ToHkux cnupansHo
HaIoXXeHHbIX BbIpaBHUBAIOLWMX NEHT He yunuTbiBatoT. UcnonbaytoT obuyto chopmyny, npuseaeHHyo B 5.1, npu
F=0,5. Ecnv NnpoBONoKK pacnonoXeHbl Mexay ABYMs pasfuyHbIMU MaTepuanamu, cnegyert UCNonbL3oBaThb
cpeaHeapudMeTUYECKOe 3HaUYeHUe yaenbHbIX TEMMOBLIX COMPOTUBIIEHUIA N yAeNbHbIX 06beMHBIX Tennoem-
KocTel AByX maTepuanos. Tok onpeAensiioT Ans O4HON NPOBOMOKM U 3aTeM YMHOXAaT Ha YUCNO NPOBONOK, B
pe3ynbTaTte Yero nosly4atoT 3HaueHue MoMHOro Toka KOPOTKOro 3amblkaHust. Takum 06pasom, Bo Bcex hopmy-
nax ucnonb3yeTca ceveHne 0AHON NPOBOSOKM.

6 Pacuet ko3adhdpuumeHTa ¢ ANA 060no4eK, IKPaHOB U GPOHKU
npu HeagnabaTM4eCKOM XapaKTepe HarpeBa

M pumeyaHnne— BaxHo NpaBUIbHO ONPeAenvTb 3HAaUYEHNE NIIOLLAAN NONEPEUHOIO ceveHnst 060MoYKM Unu k-
paHa, ncnone3yemoe B hopmyne pacuyeta ansi aguabatnyeckoro xapakrepa Harpesa [cm. dopmyny (2)]. 3toT Bonpoc pac-
CMOTpeH B 6.2—6.5.

6.1 O6wue nonoxeHuna
KoadchduumeHT £ ana obonodek, akpaHoB 1 BpoHun onpeaensiiot no hopmyne

e =1+0,61Mt —0,069 (M~1)2 +0,0043 (M+t)>. (10)
KoadpduumneHt M, -2, onpeaensioT no hopmyne

) (11)

26,6-107°
rae ¢, 63 — yAenbHble 06 beMHbIe TENNOeMKOCTU Cpeabl C KaXaon CTOPOHbI 3kpaHa, 060No4KN NN 6poHN,
/K- m3;
P2, 3 — YAenbHble TENSIOBbIE CONPOTUBNEHUA CPeabl C KaXA0N CTOPOHLI 3KpaHa, 060n0YKN 1N 6poHMU,
K.-m/BT;

64 — yAesbHas 06beMHas TeNnoeMKocTb akpaHa, 060mouku unu 6poHu, [ox/K- m3;
8 — TonwmHa akpaHa, 060M0UKN UK BPOHN, MM.

3HaveHust TeNnoBbIX NOCTOAHHBIX A1 pa3fM4YHbLIX MaTepuanos NpueseaeHsl B Tabnuue 2.

PekoMeHayeTcs UCMoNb30BaTh 3HaYeHue F= 0,7 3a uckrioueHUeM cny4vaes, korga MeTannuyeckuin ane-
MEHT NOMHOCTbI0 KOHTaKTUPYeT OHOM CTOPOHOWN C cocefiHel cpeol, B 3TOM Clly4ae MOXHO UCMONb30BaTb
3Ha4veHne F=0,9.

3HaveHue £ MOXHO Takke onpeAenuTb Mo PUCYHKY 1 nocne Toro, kak nony4YeHo sHaveHne M Jt.

6.2 Tpy64aTble o6onouku

CeuyeHne, ncnonbayemoe B chopmyrie pacyeTa anst aguabatuyeckoro xapakrepa Harpesa, onpeaensot
cnegyowum obpasom:

S= nds, (12)
rae d — cpeaHuin guameTp 060NoYKN, MM.
Di + Dy, .

MpwnmeyaHne—[OnarodppupoBaHHbix obomnoyek d = >

8 — TOnWKWHA 0BONIoYKU, MM.

Tam, rae npeanonaraeTcs NOMHbIA TENMOBOW KOHTaKT, k03PPULIMEHT ydeTa HEMOMHOTO TENJIOBOrO KOH-
TakTa F MOXHO NPUHSITb 32 eOUHNLLY.

6.3 NeHTbI

6.3.1 JleHTbl, HanoXeHHbIe NPOAONLHO

Mnowaab, nucnonbsyemas B hopMyne pacuyeta Ans agnabaTnyeckoro xapakrepa Harpesa, ABnseTca
nnowaaso NoNepeyYHOro ceYeHus NEHTHI MPU YCITOBUK, YTO NepekpbiTUe KpoMoK cocTaBnseT He Gonee 10 % ee
LWMPUHBI:

S=w3j, (13)

rae w — WupuHa NeHTol, MM;
8 — TONWWHA NEHTHI, MM.
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6.3.2 JlleHTbl, HanoXeHHbIe CMUPanbLHO

TpyaHo onpeaennuTb cTeneHb KOHTaKTa MeXay BUTKaMu OHOW NEeHTbl U Mexay NeHTaMmu, ocobeHHO
nocne onpeaernieHHoro nepyoga skcniyarauum, nosToMy pekoMeHAyeTCs cHuTaTh, YTO TOK MPOTeKaeT no cnu-
panu u, Takum obpa3som, AoMKHa UCNOoMb30BaThCs 0bLas nowagb NonepeyHoro CeYeHusl NeHT:

S=nwj, (14)
rae N — YUCIIO NEHT;
W — LUIMpUHA NEHTbI, MM;
85— TonwmHa NeHThbl, MM.

6.4 KoHTakTupyloLme Apyr ¢ APYroM NPpOBOIOKU

B cdbopMyne pacueTa ans aguabatuieckoro xapakrepa Harpesa Ucnofb3yoT 06Lyto nnowaae nonepey-
HOrO ceyeHust MPOBOOK. 3a § MPUHUMAIOT AuameTp OTAENbHOU NPOBOMOKMU.

6.5 MNMpoBonoyHasi onneTka

CuuTaloT, 4TO NPOBOIOYHAs ONSeTka UMeeT NNoLWaAb NONepPevHOro CeYEHUs1, PaBHyIo YNCY NPOBOSOK B
onneTke, yMHOXXEHHOMY Ha noLuab NonepeyHoro ceveHns oTAenbHON NPOBONoKK. 3a 8 NPUHUMAIOT yABOEH-
Hbl AuameTp O4HOW MPOBOJIOKM.



FOCT P M3K 60949—2009

Mpunoxexne A
(cnpaBouHoe)

MosicHeHnsA K peKoMeHAyeMbIM MeTOo4aM yieTa HeaguabaTuyeckoro Harpesa npu pacdete
AONYCTUMbIX TOKOB KOPOTKOIo 3aMblKaHUA

Tennosble NOTEPU B ANINEKTPUKE MOTYT ObITb YUTEHbI Hepe3 KO3 MULNEHT, M3MEHSIIOWLMIA NOABOANMYIO SHEPIUIO
NPu KOPOTKOM 3aMblKaHUK, MMGO MakcMMarnbHO JONYCTUMYI0 TemnepaTypy. BoibpaH nepBbiii BapuaHT, T. K. OH NO3BONAET
COXpaHsITb NOCTOSAHHLIN MPpegern TeMnepaTypb! 4ns Marepuana, 4to npegnoyTuTensHee, Yem ero u3MeHeHue u3-3a Tenno-
BbIX NoTepb B Auarekrpuke. KoadduumeHT ¢onpegensieTcs 0THOWEHMEM NOABOAMMBIX SHEPIMI B agnabaTuy4eckom u
HeaanabaTnyeckoM pexumax v, Takum o6pa3om, HenocpeACTBEHHO BIUSIET HA BENWUMHY TOKA B KUIe, NOCKONbKY NPoaorn-
XUTENbHOCTb B 060MX Cry4asix 0AUHaKoBa.

B HEKOTOPbIX KOHKPETHbIX CIy4asix (Hanpumep, ANsi CUCTEM C HENTParibio, 3a3eMITEHHON Yepes3 MMNegaHc) MaKCu-
MarbHbI TOK KOPOTKOIO 3aMblKaHUsi U3BECTEH, M PEKOMEHAYEMbI MeTo, MOXeT ObiTb Npeobpa3oBaH AN OLEHKU MakKcu-
MarbHOW TeMnepaTyphbl, kKoTopasi 6yaeT AOCTUrHYTa NPy KOPOTKOM 3aMbIKaHUMW.

(A) ToxonpoBoaALMNE XUNbI

MpoBeaeHO 3HAUUTENBHOE KONIMYECTBO TEOPETUHYECKMX M SKCNIEPMMEHTAITbHBLIX UCCIeJoBaHUIA B obnactn kabenen
C MeAHbLIMU TOKOMNPOBOASILLMMM XUITAMU U NONMBUHUITXITOPUAHON M30MsiLMen, B TO BPEMsI Kak Mo kabensim ¢ MegHbIMn
TOKOMPOBOASILLMMY KUNamyu U GyMaxkHOW usonsiumen umeetcsl HeGOmNbLIOE KONMMYECTBO AaHHbIX. PekomeHaoyembii B
HaCcTosILLEeM cTaHaapTe MeTo Gbln OCHOBaH Ha JaHHbIX MO Kabensim ¢ MeZiHbIMU TOKONPOBOASILLIMMM XXUITAaMU M MOTNTMBUHUI-
XNOPVAHOW U30nsiunen 1 3aTem aKCTpanonvMpoBaH Ha kabenu gpyroro Tuna. Takas akcTpanonsiuusi 6oina nogaTeepxaeHa
UMEILLUMUCSH pe3yTibTaTaMn HECKOIMBKMX UCTIbITAHWI kabernen ¢ GymakHOW U3ornsiuuen.

MonyyeHo gocTaTouHOE COOTBETCTBME MEXAy pe3ynbTaTaMy BbIUMUCIIEHUI NPY MOMOLLMY YeTbIpEX HE3aBUCUMbIX
TeopeTnyeckux MeToAoB, MeToda pacyeTa nepexodHblX XapakTepucTUK Npy NOMOLLY KOMMbIOTEPA (3TOT MeTod NPUHSIT
CUTP3 gns pacyeTa HOMUHANBHbBIX XapaKTEPUCTVK B NEPEXOAHOM PEXMME™) M JaHHLIMK SKCNIEPUMEHTArbHbIX UcCneno-
BaHWW.

TeopeTnyeckne popmynsl UMEnu criegyroLmn BUA:

_ t t
= 1+A\/g+8(§j. (A1)

MonyyYeHHasi aMIMPUYECKMM NyTem opmMyia aHanorM4Horo Buga CoOOTBETCTBOBANA pacCHUTaHHON NPy NOMOLLM
KOMMbIOTEPA KPMBOW ANsi NONMBUHWIIXNOPUAHOIO Nnactukara. SMNUpUYeckme NocTossHHbIe A n B BKNIOYanu yaenbHble
TENNOEMKOCTH XMNITbl U M30NAUMK, 8 TakKe yaernbHOe TeNNOBOe CONpOoTUBNEHue naonaumun. MNMytem mogudmkaumm atnx
NOCTOSIHHBIX (MCNOMNb3YA 3HaYeHus!, onybrnmkoBaHHbIe B [1]) Bbinm nony4YeHbl KpUBbIe AnNs ApYrMx KOMGMHAUMIA MaTepranos
XKWUMbl Y ANSNEKTPUKA.

Ha npaktnke nmen mecto 60nbLwov pa3bpoc pe3ynbTaToB IKCNeprMeHTamnbHbIX UCCNeaoBaHUN, KOTOPLIN OGbSICHSI-
€TCS HEMOSTHbIM TEMTOBBIM KOHTAKTOM MeXAY XWUIMoN U AnaneKkTpukoM. [ins ydeta aaHHoro obcroatenscTea B hopmyny
(A.1) 661N BBEAEH KOIMDULMEHT F, UTO TakKe COrrMacoBbIBaNoOCh C TeopeTnHeckmMmu nccnegoeaHnamu. Koasdbduumverr
F = 0,7 cooTBeTCTBOBan BCEM UMEILLMMCS 3KCNEPUMEHTaNbHBIM AaHHBIM A5 NONMBUHUNXNOPUAHOTNO MracTukara u
3aTeM 6blNn UCMNONb30BaH AJ1A BCEX KOMOVMHAaUWIA MaTepuarnos XXulbl U AM3NeKTpyrKa (3a UCKNoUYe HUEM MaCNOHANOMHEHHbIX
kabenen, ANs KOTOPbIX BCIEACTBME XOPOLLEro TENMOBOro KOHTaKTa MOXHO UCNornb3oBaTh koadduuneHT, paBHoii 1,0).
Bo3mOXHbIE MOrpeLHOCTH pacyeTa yuTeHbl Takum 06pas3om, UTobbl NoBbIWanack 6e3onacHoCTL kKabenen.

KoadhduumMeHT ¢ B HEKOTOPOW CTENEHW 3aBUCUT OT TEMNEpaTypbl, HO B Anana3oHe TemrepaTtyp, KOTopble 0ObIYHO
MMEIT MECTO Ha NPaKTUKE, 3TY 3aBUCUMOCTb MOXHO HE YYMTLIBATh (OHA y4TeHa B koadduumeHTe, pasHom 0,7).

Bbino npuHsaTo, YTo 5 % — 3TO MMHMMAanbHOE yBEnUYeHUe AONyCTUMOro TOKa KOPOTKOrO 3amblKaHUusl, KOTOpoe
MOXeT BbITb MCNONBb30BaHO Ha NpakTuke. Mpu /S < 0,1 ¢/MM2 yBeIMueHne ToKa B KUIe He3HauUMTENbHOe U HeaauabaTuyec-
KU METOA, HE PEKOMEHAYETCA NPUMEHSITL NPU AIaHHOM COOTHOLEHUW, KOTOPOE, BEPOSITHO, Hanboriee 4acTo BCTpevaeTCsA B
npakTuke.

(B) 3xpaHbl M 0605104KH

OkpaHbl 1 060NOYKU ABNATCS ANEMEHTAMU KOHCTPYKUMKN Kabene, Ansi KOTOPbIX YBENUYEHWE [ONYCTUMbIX TOKOB
KOPOTKOrO 3aMblkaHWsi BO3MOXHO B HanbonbLueln cTeneHn B yCnoBusix Heaanabatnyeckoro xapakrepa Harpesa.

PaccmaTprBanoch HECKOJLKO METOIOB pacyeTa: aHanuTUYECKUe 1 ¢ UCNONb30BaHMEM KOMIbIoTepa. bbin BeiGpaH
meTog, NpeacTaBnsiiowmin coboii ynpoleHme TeopeTuieckn Hanbonee TOUHOro MeToAa, KOTOPbI HEMOCPEeACTBEHHO Y-
TbIBaeT U3BMEHEHME NOTEPL B 3aBUCUMOCTU OT TEMINEPATYPbI.

* Electra, Ne 87, mapt 1983, c1p. 41 [3].
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OcHoBHoW Npo6nemoii 6bINo HeJOCTATOHHOE KOMMYECTBO PE3yrbTaTOB SKCNEPUMEHTAMBHBIX UCCNIeA0BaHNNA, Heo6-
XOAUMbIX AN CpaBHEHWUs C AaHHbIMW pacdeTa Mpy NOMOLM TeopeTudeckoro metoga. MonyveHo npuemnemoe cooT-
BETCTBME C HECKONBbKUMW WMEWUMNUCH pesynbTatamu WUCMbiITaHui, OCoOEeHHO MNpu BBefeHWM KoadduumeHTa,
YUNTBIBAIOLLErO HENOMHbLIN TENOBOMN KOHTAKT (TakK e, KaK Ans XXunbl). Kpome Toro, pesynbTaTthl UCNbITaHWIA, NONYYeHHbIe
MeTOAOM C NCMNOMb30BaHWEM KOMIMbIOTEpa (B COOTBETCTBUM C Nogpa3genom A), Takke COOTBETCTBOBAINMN TEOPETUHECKUM
OaHHbIM.

KoathdunumeHT e n B 3TOM Cnyvae B HEKOTOPOW CTEMNeHn 3aBUCUT OT TeMNEPATYpbl, HO B YPaBHEHMM NPeACcTaBeH
Hanmbonee HebnaronpuATHbIV CNy4YaWn, M Ha NpaKTUKe 3Ty 3aBUCUMOCTb MOXHO He yunTbIBaThb.

KoadhduumeHT y4eta HeNnonHOro TENNOBOro KOHTaKTa BbiGpaH 4Ns pasnnyHbIX KOHCTPYKLUMIA 0G0IMOYKM 1 9KpaHa B
COOTBETCTBUM CO CTEMeHbIo TENNOBOro KoHTakTa. Hanpumep, kabenn ¢ 6ymaxHoi nsonsiumen, CBUHLOBOW 060N04KON 1
BUTYMHbBIM COeM Noa HapyXHON 060MOYKONM MMEeOT BECbMa XOPOLLUMIA KOHTAKT, a roppupoBaHHbIe anioMMHUEBbIe 060noY-
kv kabenen ¢ HymaxHON N3onsiuuen, NPONUTaHHON HECTEKAIOWMUM COCTABOM, UMEIOT NNOXOW KOHTaKT C n3onsuven. Bee
JonyLweHus Aenanmce ¢ y4eTom NoBblweHus 6esonacHocTn kabenen.

Haubonee cnoxHo 6biNo onpeAaenyTe CONPOTUBIEHNE W MIOWAAL MONEPEYHOIO CEYeHUs NIEHTOYHbIX 3KPaHOB,
HanoXeHHbIX C NePeKpbITUEM U MHOFOCNOMHBLIX. CONPOTUBIEHWE 3HAUUTENBHO 3aBUCUT OT CTENEHU KOHTaKTa Mexay BUT-
KaMM NeHThI, KOTOPbIN MOXEeT Cry4YaniHbiM 06pa3om M3MeHsITbCS B TeUeHne cpoka cnyx6ul kabens u paxe BO BpeMsi KOPOT-
KOro 3amblkaHus. [Mo3Tomy NpuHATO pgonyleHue, obecneunBaiollee onpederneHHbId 3anac, a UMEHHO: TOK NnpoTekaeT
BAOIb NEHTbI NO CNMPanyu BOKPYr kabens, a Mexay BUTKaMM HeT 3NeKTPUYEcKoro KoHTakTa. MosToMy ncnonesyercs reo-
MeTpuyeckasi NNowaab NonepeyHoro CeYeHus! NeHThl (UNu nexT). B aTom cnyyae nonyvaioT 3aHWKEHHbIE HOMUHATNBbHbIE
3HaYeHUsi XapaKTepuCTUK kabensa ana yCroBuiA KOPOTKOIO 3aMblKaHWsl, HO OHW BCE e BbiWe TeX, KoTopble onpeAeneHsbl Ha
OCHOBEe MeToga pacyeTta npy aguabaTtnyeckom xapakrepe HarpeBa 9KpaHOB NPU TOM e AONYLWEHUN OTCYTCTBUS KOHTaKTa
MeXay BUTKaMu.

AHanNorM4yHo AoNycKaeTca, UTO 3KPaHb! B BUAE ONNETKM U3 NPOBONOKUMEIOT TpyGUaTyto hopmy U HE UMEIOT KOHTaKTa
mexay nposonokamu. Mnowaak NONepeyHoro ce4eHnsl B 3TOM Clydae onpegensiioT Kak nnowagab NonepeyHoro ceveHus
0AHON NPOBOITOKM, YMHOXEHHYIO Ha obLLiee YMCNO NPOBONOK B ONMeTKe, a 3a TONWMHY NPUHUMAIOT YABOEHHbIN AnameTp
OAHOW NPOBONOKMU.

10
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MpunoxeHne B
(cnpaBo4Hoe)

CBefieHMA 0 COOTBETCTBUMN HaLMOHalNbHbIX cTaHAapToB Poccuickon Pepepaummn
CCbINOYHBLIM MeXAYHapoAHbLIM cTaHOapTaMm

Ta6nwuuya B.A1

OB603Ha4YeHUe CCbINOYHOTO

OB603Ha4YeHNe U HAaUMEHOBaHWE COOTBETCTBYIOLLENO HALMOHANBHOrO CTaHdapTa
MeXOyHapoAHOro cTaHaapTa

M3K 60228" FOCT 22483—77 XXunbl TokonpoBoAsiLME MeaHbIe U antoMUHUEBbLIE Ansl kabenen,
NPoOBOAOB U WHYpoB. OCHOBHbIE NapaMeTpsbl. TexHudeckme TpeboBaHusi
M3K 60287-1-1" FOCT P M3K 60287-1-1—2009 Kabenu anekrpuyeckue. Pac4eT HOMUHanNbHOW To-

KOBOW Harpy3ku. Yactb 1—1. YpaBHeHus1 Ansi pacyeTa HOMUHaNbHON TOKOBOW Harpy3ku
(100 %-HbIln kOIPDULMEHT Harpy3ku) u pacueT notepb. ObLMe NoNoXeHUs

M3K 60287-2-1" FOCT P M3K 60287-2-1—2009 Kabenu anekrpuyeckue. Pac4eT HOMUHarNbHOW To-
KOBOW Harpy3ku. Yacte 2—1. TennoeBoe conpoTveneHve. Pacyet TennoBoro conpoTme-
neHus

R B cny4vae HeJaTUPOBaHHbIX CChINOK crieayeT NpUuMeHATb nocrnegHee nagaHne HopMaTtuBHOIoO JOKyMeHTa.
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[1] XKypHan Electra Ne 24, okts6pb 1972

[2] OtueT EPRINe EL-3014
[3] >KypHan Electra Ne 87, mapTt 1983
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