YIK 621.315

10.H.ILIYMHJIOB, noxT. TexH. HayK, pod., 3am. qupekropa ['T]
«HUNBH», CnaBstHcK

ITPOBJIEMHBIE BOITPOCHI BbIBOPA U ITPUMEHEHU A
INOJIMMEPHOU  M30/IOMH /1A BO3AYIIHBIX
JIMHUU SJIEKTPOIIEPEJIAYUN

B craThe moka3aHa HEOOXOAUMOCTE KOPPEKTHPOBKHU JIeiCTBYIONIEH B YKpauHe HOPMaTHBHOI
nokymentanun (HJI), kacaromeiicss BBIOOpa M OKCILIyaTalM¥ IOJMMEPHOH H3ONAIMH, B
YaCTHOCTH, II0 BOIPOCY BHIOOpAa IIMHBI IIyTH YTEUKH B 3arpsA3HEHHBIX paifoHaX M II0
OOHOBJICHUIO TPEOOBAHUI K HCIBITATEIBHBIM HAIPSHKEHUSIM I'PO30BOTO M KOMMYTAIlHOHHOTO
umIyiabca. PexkoMeHayemble B JaHHOM  CTaThe CKOPPEKTUPOBAHHBIE  HMITYJIbCHBIE
UCIIBITATENIbHBIE HAINpPSDKEHHs, a TaKKe M30JSILUOHHAs [UIMHA MOJNMMEPHBIX H30JISTOPOB
MO3BOJIIT OOECHEeYUTh HX OoJiee HAaJeXKHYIO PabOTy B JJIEKTPUYECKHX CETIX M IIOBBICHTH
KOHKYPEHTOCHOCOOHOCTB Ha BHEIIHEM H BHYTPEHHEM PHIHKAX.

KnarwudeBble  ci10Ba:  JMHEHHbIE  NOJMMEPHBIE  H30JITOPBI,  HOPMAaTHBHAs
JIOKYMEHTal¥sl, KOPPEKTUPOBKA, CTEHEHb 3arpsi3HEHUs aTtMoc(epsl, JIMHA ITyTH YTEUKH,
UCTIBITATENIbHBIE HANPSKEHUS], TPO30BOH M KOMMYTallMOHHBIN UMITYJIbCBI.

C MOMeHTa BHEAPCHHS TMEPBbIX MPOMBIIUICHHBIX — [APTHH
TIOJIMMEPHBIX M30JIATOPOB B YKpanHe nporwio 27 set (¢ 1985 1.).
Haxomnennslii 3a 3TO BpeMsi ONBIT OKCIUIyaTallid BBUIBHI  psijt
MIPOOJIEMHBIX BOMPOCOB B YacTH WX BbIOOpa M mpuMmeHeHws. OpHUM H3
TaKUX BOMPOCOB SIBJISIETCS HEOOXOIMMOCTh JJOPAOOTKH M MepecMoTpa psiaa
pa3zaenoB HOPMATUBHOW JIOKyMEHTAlMK. B HacTosIeM TOKIIae 3aTPOHYTHI
CJIE/IYIOIIHE BOIPOCHI:

1. O HeoOXOIMMOCTH TIPUBEICHUSI B COOTBETCTBHE CTAPBIX M HOBBIX
HOopM mo 3arpssHeHuto armocdepsl (C3A m C3), mpsMbeiM o0pa3om
BIIMSIONINX Ha BBIOOP W3OJSIIUH.

2. O HeoOXOIMMOCTH KOPPEKTHPOBKH HWMITYJIBCHBIX pa3psIHBIX
HanpsKeHUH.

PaccMoTpuM BKpaTiie JaHHBIE BOIIPOCHI.

1. O HeoOX0AMMOCTH TNPHBENEHUS! B COOTBETCTBHE CTAPBIX M
HOBBIX HOPM 10 3arpsi3HEHHI0 aTMOC(pepbI

OrtmnpaBHOH TOYKOH BEIOOpa BHEIITHEH U30JISAIUU
JJIEKTPOOOOPY/IOBAHUS  SIBIISIETCSl  ONpENENeHHe CTENEeHH 3arpsi3HEHUs
atmochepsl (C3A win C3) B MecTe pacnoNOKCHUS BO3IYIIHOH JIMHUU.
CrereHH 3arpsi3HEHHs ONPENENSTIOT MO KapTaM YPOBHEH HW3OJIALUH
(perMoHaNIbHBIM HIIM JIOKAJIbHBIM), COCTABJIEHHBIM Ha OCHOBE HATYPHBIX

I/ICCJ'IeZ[OBaHI/Iﬁ U1 OIIbITa SKCITyaTallkuu. Ilo ycTaHOBHeHHOﬁ CTCIICHU
© 10. H.Illymunos, 2014
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3arpsi3HEHUS] W3 TaONUI[ HaXOMIT HOPMHPOBAHHOE 3HAYCHUE YJCIHHOU
3¢ (GeKTUBHON JUIMHBI MYyTH YTEYKH A3, © Jajee pPacCUUTHIBAIOT
FEOMETPUUYECKYIO JUIUHY MYTH YTEUYKH U30JISTOpPa.

Curyarusi CIOKWIACh TaK, YTO B HACTOAIICE BpeMs IO BEIOOPY
m3onsanuu BJI Ha Tepputopun YKpauHBl OJHOBPEMEHHO AEHCTBYIOT [Ba
HopMaTuBHEIX JokyMeHTa: ['KJ[ 34.51.101-96 « MHCTpYKIIUSA TIO BBIOOPY
U SKCIUTyaTallid BHEIIHEW M30JIALUU 3JIEKTPOyCTaHOBOK 6-750 kB Ha
npeanpusiTusix MunsHepro YkpauHs» U riaBa 1.9 «BuemHss uzonsuus
aekTpoycTtaHoBok» [1Y2:2006.

ITo ycmoBuro pabotel m3ossiiuu B ['KJ] 34.51.101 ycranoBiieHO 7
crenieHeit 3arpsisaenus atmocdepst: [, 11, 111, IV, V, VI, VII, obo3HavaroTcs
C3A.

I[Mozqnee B rnaBe 1.9 IIVD ycraHaBiauBaeTcs S5 creneHe
3arpssHeHust atMocdepsl: 1, 2, 3, 4, 5, u obo3navatorcs C3, mpuyem
coorBercTBUe Mexay C3A u C3 10 cux mop opuIMaIbHO HE Y3aKOHECHO.

Benenne HOBOH rpajanuu cTeneHed 3arps3HeHus B rinase 1.9
[1Y3:2006 Ob0  0OYCIOBIEHO HEOOXOAMMOCTBIO TapMOHHM3ALMH  C
JIEUCTBYIOIIMMH MEXAYHAPONHBIMU CTaHJAapTaMH, B yacTHocTd, ¢  MDOK
815 «PyKoBOICTBO IO BHIOOPY H3OJSITOPOB B 3arps3HEHHBIX paioHaX», C
poccuiickum u3aanueM rnaBbl [1YD «M3omsuus 31€KTpOyCTaHOBOK», a
takke ¢ ['OCT 9920-89 «DnekTpoycTaHOBKM TIEPEMEHHOTO TOKa Ha
HanpspxeHue oT 3 1o 750 xB. J{nuHa nmyTu yTeuku BHEUIHEH M30ISILHUN», B
KOTOPBIX HOPMHPYETCSI 4 CTENICHU 3arPsS3HEHUS aTMOC(EPHI.

Ha ocHOBaHWM BBINICU3IOKECHHOTO B TJiaBe «BHemrHss w3omsims
AJIEKTPOYCTAHOBOK» TaKKe OBLIH MPUHATHI 4 30HBI 3arpsI3HEHUS aTMOChepsl
C YIETBHOU MPOBOAUMOCTBIO ciios 3arpsizHenus 5; 10; 20; 30 mxCwm. Kpome
TOrO, JOTIOJIHUTENBHO Oblla BBeAEHa 5-s1 ocobasi 30Ha, COOTBETCTBYOMIAS
VII C3A o I'K/] 34.51.101.

HoBeiM siBnsieTcst u To, uro B rnase 1.9 I1Y3:2006 mis BHemHeH
momwsimun  BJI u  BHemHe#dl wu3onsauuu OPY  nOpuHATHI  OJMHAKOBBIE
HOPMHPOBAHHBIC 3HAYCHUS YACTbHON 3(P(QEeKTUBHOW IUITMHBI MyTH YTEYKH
A3, B 1o Bpemst kak B I'KJl 34.51.101 3nauenuss A qis BJI u OPY
otimyarotcs, npudem B I'KJI A3 ornmudaercs Taxoke jis BJI 110-220 kB u
BJI 330-750 xB.

JefictBue 1BYyX JOKYMEHTOB C pa3IHYHBIMH HOPMATHBHBIMU
TpeOOBaHUSAMHU BBI3BIBACT HEOMPEJCICHHOCTh M ITyTAHWIy TPU BEIOOpE
H3OJISIIHH.

C menplo MCKIIOYEHHS HEAOpa3yMeHHH npu pabore u BbIOOpe
BHEIIHEH  W3OJAIMM  BHOBb  INPOCKTUPYEMBIX  3JIEKTPOYCTAaHOBOK
HEOOXOIUMO Y3aKOHUTH TaOJHITy COOTHOIICHUN MEXITY XapaKTePUCTHKAMHU
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C3A, ykazamneiMu B [KJ[ 34.51.101, u xapakrepuctukamu C3,
IpuBeJeHHBIMU B rase 1.9 ITYD:2006.

I'TT «HUVBH» pexoMeHayeT pyKOBOACTBOBAaTbCA COOTHOIIECHUSMH,

TIPUBEICHHBIMU B Ta0. 1.

Tabmuma 1 — CooTHOmEHHE CTENeHeH 3arpsi3HeHNs aTMocdeps!

CreneHpb 3arpsA3HCHUSL aTMOC(i)CpI)I

T'K/ 34.51.101 -96 11Y9:2006, rsiasa 1.9
A3, cM/kB, He MeHee, A3, cM/kB, He MeHee,
NPY HOMUHAJIBHOM HaNpsHKeHHH B, NPY HOMUHAJIBHOM HaNpsHKeHHH B
C3 OPY C3 OPY
Ao 35 kB 110-750 B Ao 35 kB 110-750 xk
BKJIFOUUTEIBHO BKJIFOUUTEIBHO
1 1,90 1,50
I 1,90 1,50 ! 1,90 1,60
111 2,25 1,80
™ 360 225 2 2,35 2,00
V| 3,10 2,60 3 3,00 2,50
\ 3,50 3,10 4 3,50 3,10
Vi 4,20 3,50 5 4,20 3,70

3arem HeoOXxomuMmo ocymiecTBUTH mepepadorky ['KJ[ 34.51.101,
CKOOp/IMHUPOBAB €ro TOJIOKEHHSI C COOTBETCTBYIOLIMMH MOJOKEHHUIMHU
rnassl 1.9 ITYD:2006.

IIpu onpenenenun coorserctBust C3A u C3 paccmaTtpuBaics
Borpoc 00 orHecennu IV C3A ko Bropoil nmbo tperseir C3. Ilpm
COBMECTHOM OOCYXXAEHHH JaHHOTO BOINPOCA C JHEPrONpPEANPUSTHIMH, B
yacTHOCTH, JloHOaccaHepro, Obu1o mpuHATO pemenne otHectd IV C3A k
2C3.

[enecooOpa3HOCT, TPUHATOIO OTHECEHUS MOXKHO ITOSCHHUTH C
TIOMOIIBIO YCIIOBHOW JTMarpaMMbl KOJIMYECTBA JIMHUM, MPOXOJSAIINX I10
3arpsi3HEHHBIM palioHaMm, puc. 1.

b
19 Y ARy,

TKO 35101 (CA)| I 0|y
21, 19193 06 (C3) 7 . 3 Ll
w1 Y,

Puc. 1 YcnoBras quarpaMma KoIMdecTBa BO3AYIIHEIX JIMHUH (TIPSMOYTOTEHIKH),
MIPOXOJIAIIHX IO paifoHaM C pa3IMIHON CTETICHBIO 3arpsI3HEHHS
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W3 pmarpamMmbl cieayer, YTO KOJNMYECTBO YYacTKOB JIMHHM,
MIPOXOAAIIMX IO 3arpsi3HEHHBIM pailoHaM, 3HAYWTENHLHO MEHBIE, YeM B
OTHOCHUTENIBHO YHCTHIX paiioHax, mosromy, neperoj IV C3A B tpetsio C3,
COIPOBOXKIAIONIEECS 3HAYUTEIBHBIM YBEIIHUCHUEM YIeNbHOH 3(deKTHBHOM
JUIMHBI ITyTH YTEYKH A3, MOXKET MPHUBECTH K CYIIECTBEHHOMY YIIOPOKaHHIO
nm3omsinmn BJI. HaoGopor, npu nepesone IV C3A Bo Bropyro C3 mnpm
OTHOCHTEJIFHO HEOONBIIOM CHIDKEHUH A3 3aTpathl cHu3sATcs. [Ipu atom no
SHEProcucTeMe B IIEJIOM TaKOH NEpeBO] HE OTPa3HTCs Ha YAEIbHOM
KOJIMYECTBE OTKA30B, MOCKOJIBKY MPOU30MIET BRIPaBHUBAHUE TTOKA3aTENs 3a
cuer ycunenus uzonsauuu I C3A npu nepeBoze e€ Bo BTopyro C3.

Tabmuy 1 HeoOXoamMo OQUIMANIEHO Y3aKOHHWTh, HalpUMeEp, B
moytexariemy nepepadorke 'KJ 34.51.101.

Jnst OonmpmmHcTBa HBIHE JneiictByromux BJI u OPY C3A wu,
COOTBETCTBEHHO, YPOBEHb M3OJISIIMM ObUTH ompexaeneHsl B 70-x — 80-x
rojgax, U ¢ Tex IIOp He TIepecMarpuBaiuch. [loaToMy Juis W30IALUH,
HMeIolIel K HacTOSIIEMY BPEMEHU TOJIOKUTENBHBIN OINBIT SKCILTyaTaluu
(KOIMYECTBO  TEPEKPHITUH W TOBPEXIEHWH  W3OMSIMU  MEHbIIE
HOPMAaTHBHOT'O YPOBHS U T.J.), M TIPH OTCYTCTBHHU B JJAHHOM paifoHE HOBBIX
WCTOYHMKOB 3arpsi3HEHUs], IPUBEJICHNE YPOBHEH M30JIALINHA B COOTBETCTBHE
C HOpPMaMH, periJaMeHTHpyeMbIMU HOBOM penaxiueid rmasel 1.9 IIYD, He
TpeOyercs.

Bmecre ¢ Tem, mnpu IDIaHOBOW 3aMeHE BHEIIHEH H3OJISHN
(JTMHEHHOW, TOACTaHIIMOHHOW) CJenyeT INpeaycMaTpuBaTh MEphl IO ee
YCWICHHIO IO TpeOyeMOoro ypoBHs, periiaMeHTupyemoro rimasor 1.9 ITYD.
Ecnu xe 370 1o KakuM-JIn00 NpUYrHaM He NMPEICTaBISIeTCS BO3SMOXKHBIM, TO
coriacHo pazzeny 1.9.22 [IYD nomkHO OBITH IPEIyCMOTPEHO MpOBEIEHNE
JIOTIOTHUTENBHBIX MPO(QUITaKTHUECKUX MEPOIIPUSTHH.

2. O  HeoOXOAMMOCTH  KOPPEKTHPOBKH  MMIIYJbCHBIX
HCTBITATEIbHBIX HANIPSIKEHU T

Ilpn anamm3e TpeOOBaHMH K WCHBITATENBHBIM HANPSDKEHUSIM
T'PO30BBIX M KOMMYTAIIHIOHHBIX MMITYJbCOB, 3aJOKEHHBIX B JEHCTBYIOIIHX
craHaaprax Ha nonumepnele uzonatopbl - [OCT 28856 u COY MIIE
40.1.51.301, oOpamaer Ha ceOs BHUMaHuME (AKT MEHEE IKECTKHX
TpeOOBaHMI 110 HCHBITATENFHBIM  HANPSDKEHHUSIM 110 CPaBHEHHIO C
aQHAJIOTMYHOW TIPOAYKIMEH 3apyOeXHBIX (UpPM, PHCYHOK 2; 3TO CO3JaeT
CHUTYallMI0 HEKOHKYPEHTOCIOCOOHOCTH TIIOJIMMEPHBIX  HM30JIATOPOB  TI0
CPaBHEHHIO C 3apyOeXHbIMH, W MOXET IPHUBECTH K CHIDKEHHIO HX
HazexxHocTH. O0 3TOM yxKe yKa3biBasoch B [1].
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3000
Tabnwma 2 — 50 %-Hble pa3psiHbIe HATPSHKESHUS JUTST TUPIISTH]T

crexsstHHBIX m3oisTopoB (I1C 70E, TIC 1206)

2500 50 %-Hble pa3psaHbIC HANPSDKEHHS JUTS THPIISTH]T CTEKIISIHHBIX U30JISITOPOB,
Tin posaeiicr) TOAP-HO B CYXOM COCTOSIHMH| ©, % | IO JOKIEM o, %
2000 - TepeHanps-Ke]  pMmy-b yX > ,
I'pozossre + | Usp,=38,6+525,4-¢)3 - -
HMITYJIBCH 1,2
1500 || MKC - Uspo, = 46,1+564 - €, 3 - -
Kommyranuon- + | Us=46,3+4152 - €]3-4 | Usp,=27+380- ¢, | 34
o — 2502300 md - Usppie 4344207 - (-
Uspi=138,7+532,5 - £]2,1-2,4 2 D.1-2.4
3,607

00 —

* Oynxuwmst Usgy, (£,r) IMEET HEeTMHEHHBIH XapakTep.

Tabnuna 3 — 50 %-Hble pa3psaHbIe HANPSHKEHUS JIMHEHHBIX CTEP)KHEBBIX

i f4l a 4t 0 750 L nonumepHbIx m3osstopo (JIK 70, JIK 120, JIK 160)
50 %-HbI1E PpaspsAAHbIC HAIPSDKCHUA 1J1 TOJIMMEPHBIX U30JISITOPOB, KB
Puc. 2 HcneiTarensHeie HaMpsKECHUS I'PO30BOI'0 UMITYJIbCA JUIA MOJIHMMEPHBIX Tun BO3L[CI>1CTB] 0T}
H30JISITOPOB IO 3apyOeKHBIM JAHHBIM (3aTeMHEHHBIE TPAMOYTronbHUKH) U 10 [ OCT rnepeHanpsi- T B CyXOM COCTOSHHUH | G, % IIOI JOXKIEM G, %
28856 n COY MIIE 40.1.51.301 KEeHUH UMY
I'posoBbie + Uspr,= 904520 £y | 2-3 | Usgy,=90+520 - €y | —
OKcIlepUMEHTaJbHbIE  JaHHble 00  HMMIYJIBCHBIX  pa3psAHBIX uMITysbest 1,2/4
HaOpsOKEHUSX  M30JIMPYIOIIMX — IOABECOK  JIMHEHHBIX  HM30JIATOpPOB MKC B Usors = 2000490 - Ly | 2-3 | Usony = 2304370 - L | —
OTPBIBOYHBI U HE CUCTEMAaTU3UPOBAHBL. KommyrauuoHHsl + 045 6
Jnst co3maHmst 0a3pl JAHHBIX W CHUCTEMATH3AIlMU Pa3psTHBIX HUMITYJTBCBI *Usgy, =1390 - / ua 8200 6 | Uspy, = 1404400 - £,
HaNpsHKEHUH U THPJISHA TapenbyaThIX U NMOJUMEpHBIX u3onsaTopos B I'TI 250/2500 mxc _ Uspo= 1604530 - €, | 4-6 | Usgo, = 235+285 - £, |40
«HUVBH» B pa3Hoe BpeMmsi ObUIM IPOBEINCHBI HCIBITAHUS MOIBECOK * P Uew (€ —— -
UMITYJbCHBIMU  HampspkeHussMu  1,2/50  mxc  u 250/2500  wmkc YHKUH Usory () MMECT HEMMNCIHbLT XapaKTep.

MOJIOKUTETILHON U OTPULIATEILHON MOJNSIPHOCTH, B CYXOM COCTOSIHUM U TIO]T
noxaeMm. llpy aHanuze pe3ynbTaToOB JIOMOJHUTENBHO UCIOIb30BAHBI
pe3yabTaThl UCIBITAHUH, BhIONHEHHBIE B BOU [2].

CucreMatuzanys NOJTyYEeHHBIX PE3YJIbTATOB, MO HAILIEMY MHEHHUIO,
MOXKET OBITh HAWIYYIAM OOpa30M IPEICTABIICHA B BHUJE AMITUPHUYCCKHX
BoipaxeHUd Usgy,=f(Cyn, ). B Tabmumax 2 m 3 mpusenensr 50 %-Hble
pa3pslHble  HANpsDKEHUST TUPJSHJA ~ TapenbyaThiX W MOJUMEPHBIX
H30JIATOPOB, BBIPAXKCHHBIC B OOJBIIMHCTBE CIIYY4acB B BUJC JTHHECHHBIX
(GYHKIUH OT U3ONMAIMOHHON JUTUHBI TUPISHABI £,y M U3OJAIUOHHON JUTHHBI
MIOJIMMEPHOT0 U30JIATOPA Cypy

CornacHo [3, 4, 5] npu TPO30BBIX NEPEHANPSDKEHUSAX B CHIY HX
ocoboii kpatkoBpeMmenHocTH (10 10™ cexymn) yBnaxHeHme noXaeM He
BIMSET Ha IIOBEPXHOCTHYIO OJIEKTPHUYECKYIO MPOYHOCTH CTEKIJISTHHBIX
THPJISIHI, TOPTOMY CTpokM 1 m 2 B KOlOHKax 5 u 6 Tabnuisl 2 He
3aI1OJTHEHBI.

B 3TOM OTHOWmIEHWH OTIMYAIOTCS TOJIMMEpPHBIE H3OJISATOPHI C
CHJIMKOHOBBIMH ~ peOpamu. [lo mpuumHE BBICOKOH THAPOPOOHOCTH
CHJIMKOHOBOW PE3WHBI Bilara Npu JOXKAE coOMpaercss B KaIUTH, MCKakas
JJIEKTPUYECKOE TIOJNI€ Ha TIOBEPXHOCTH H30JISITOpA, YTO NPUBOAMUT K
CHIDKEHUIO MOKPOpPA3pS/IHBIX ~ HANpsDKEHWH TpH  KOMMYTaI[OHHBIX
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UMITYJIbCaX OTPHULATENBHOHN IONISIPHOCTH, cM. Tabi. 3. [Ipu nonoxuTenpHOMI
MOJISIPHOCTU MMITYJIbCAa CHWXKEHHE Pa3psAHBIX HANpPSHKEHUH NoA AOXKIEM
MEHee BBIPaKEHO.

[IpencraBnenHple B Tabmumax 2 W 3 9KCHEpUMEHTAIbHBIE
pe3yabTaThl MO3BOJSIOT NMYTEM IPOCTEHIIMX BBIYMCIEHUN CONOCTAaBISAThH
paspsaHble HaNpsDKEHUS W30JSTOPOB JIFOOOW M3OJSIIMOHHOW IUTMHBI B
3aBHUCUMOCTH OT YCJIOBUI HCIIBITAHUI.

Ilonp3yscb  pacyeTHBIMU  BBIPDAKEHHMSAMH, TPHUBEJCHHBIMH B
Tabmuuax 2 u 3, s cpaBHeHHs ObutM BhIYmciieHbl 50 %-Hble pa3psaHbe
HaNpsOKEHUS TUPJISHJ CTEKJISHHBIX U MOJMMEPHBIX U30JIATOPOB IS ABYX
XapaKTepHBIX M30JIALUOHHBIX UIMH: 1 M U 3 M U I pa3iau4HbIX YCIOBUI
HCIBITaHus, Ta0. 4.

Tabnuma 4 — 50 %-Hele pa3psIHbIe HAPSHKEHUS TOINMEPHBIX
n3onsTopoB JIK v rupnstHn crexistHABIX n3omstopos [1C]] 70E B 3aBucUMOCTH OT
YCIOBUI MCIBITAHUN U JJIUHBI IOJBECKU

Bun Homstp-vo| Cocrostane | M3onsimuoHHast JyTnHa U3zonsammonnast jummHa 3 M
HCITBITa-HY UMITYJIb-C{ H30IIsiTopa | 1 M
[OJIMMEPHBIH | THPJIHA | HOJIMMEPHBIHN | TUpIIsHIA
M30JIATOp H30JISTOP
+ BEYXOM 610 564 1650 1615
COCTOSTHHH
T'posoBoil | — BYXOM 1 690 610 1670 1738
COCTOSTHUH
UMITYIIBC
1,2/50 mxc | + Tox . 610 564 1650 HET JaHHE]
TTOKIIEM
- o 600 610 1340
TTOKIIEM
+ B CyxoMm 570 461 1459 1292
COCTOSTHUH
Komnyra- | BOYXOM | g 671 1750 1736
LMOHHBIN COCTOSIHMH
UMITYIIBC oz
25072500 + HOREM 540 407 1340 1167
- o 520 393 1090 1045
TTOKIIEM

W3 tabmure! 4 cnenyer:

1. Ilpm Bcex BuAax MPOBEAEHHBIX HMITYIbCHBIX  HCITBITAHHUH
MONIMMEPHbIE  M30JIATOPHl  OJMHAKOBOM JUIMHBI C THPISHOAMHU B
OOJNIBIIMHCTBE CJIy4aeB MMEIOT 0ojee BBICOKHE 3HAYEHHs DPa3psIHBIX
HanpsKeHUH.
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2. Ilpu BO3AEHCTBMM TPO3OBBIX HMIIYJbCOB OTPHULIATEIBHON
TIOJISIPHOCTH TIOJT AOXKIEM MPOUCXOJUT CHIKEHUE Pa3psIHbIX HaNpsHKEHHH,
IPUIEM C POCTOM HM3OJISILIMOHHON JUIMHBI H30JISITOpA CHIDKEHHE BO3PACTAaeT.

3. Ilpm Bo3meHCTBMM KOMMYTAalMOHHBIX HMMITYJIbCOB  O0EHX
MONSAPHOCTEH  1MOJ  JOXKIAEM  NPOUCXOJAUT  CHIDKEHHE  Pa3psIHBIX
HaNpsDKEHUH, KaK y THPISHI, TaK U Yy HOJUMEPHBIX H30JSTOPOB, NPHYEM
NpU  OTPULATENIFHOM TOJNSPHOCTH MMITynbca HaOmogaercs Oonbliee
CHIDKEHHUE Pa3psIHOTO HAPSDKEHMS, YEM TIPH MOJI0KUTEIBHON TOJISIPHOCTH.

4. 3HaunTEIHHOE CHIDKEHHE  pa3psIHBIX HaIpsHKEHUH
KOMMYTaIOHHOT'O UMITYJIbCa OTPHIATEIHHONW OISPHOCTH IO 10XK/AEM (10
60%) yka3piBaeT Ha HEOOXOJIMMOCTh YTOYHCHHS  HCHBITATEIBHBIX
HaNpPsDKEHUH KOMMYTAI[HOHHOT'O MMITYJIbCa.

2.1 HcnbiTaTesabHble HAINIPSZKeHUs KOMMYTAallHOHHBIX
HMITYJIbCOB

B crangaprax Ha mnomuMepHsie wusonsTopsl ['OCT 28856-90
OTCYTCTBYIOT UCIIBITAHUSI KOMMYTallMOHHBIM MMITYJIBCOM TIOJI TOXK/IEM, a B
COY MIIE 40.1.51.301:204 3HaueHUs] UCHBITATENLHBIX HANPSKEHUH IO
qoxnaeM  3amMctBoBaHel w3 ['OCT  1516.3-96, xoropelii  He
pacrpocTpaHseTcst Ha M30JISIMIO JIMHUH dJIeKTpornepenad. B To xe Bpems,
BBISBJICHHOE  3HAUUTENBHOE  CHIDKEHHWE  paspsiIHBIX  HampsDKeHWUH
KOMMYTAIIMOHHOT'O MMITYJIbca MO JOXKIeM (CM. Tabiuily 4) ykaspIBaeT Ha
HEOOXOJMMOCTb  KOPPEKTUPOBKM ¥  BBEIEHHS B  HOPMaTHUBHYIO
JIOKYMEHTAIMIO UCTIBITAHWH TaHHOTO THIIA.

Pacuer HEOOXO/IMMBIX UCTIBITATENIEHBIX HaInpsHKEHUH
KOMMYTAIlMOHHOT'O HMITYJIbCa TPOU3BOJIWICS MO CIEAYIOIIEH METOAWKE.
IlepBonauansHo ompenemnsiock pacdetHoe S50  %-HOe HampshDKeHHE
OTAEIBHONU MOABECKH Usoy1).

Cornacao [5] mis obecniedeHust TpeOyemoll HanexxHoctn BJI
pacyetHoe 50 %-Hoe HampsbkeHHE OTAEIbHOW  moaBecKU Usgy) TpH
KOMMYTaIMOHHBIX UMITYJIbCaX JOJKHO OBITH HE MEHEE YeM:

K, U, 2 1 1, (1)
US(J%(I): \f T T
3 1-t(n)-c* K,
rae Ky, — pacuéTHast KpaTHOCTb NepeHanpsiKeHni;

0*  — OTHOCHTENIbHAs BEJIMYMHA CPEJAHEKBAJPATUYHOTO OTKIOHEHHS
PaspAOHBIX HANpsHDKEHWH JIMHEHHOW W3OJSIIMM; INPU KOMMYTAIMOHHBIX
AMIYyNIbcax mox aoxaeM o*~ 0,06;

1 — YUCIO OJHOBPEMEHHO YCTAHOBJIEHHBIX M3OJISIIUOHHBIX ITOJIBECOK Ha
BO3/YIIHOW JIMHUM; { — OTHOCHTENIbHAs BEIMYMHA apryMeHTa (YHKIUU
HOPMAaJIBHOT'O pacIpeAeNeH s pa3psAHBIX HalpsDKeHUH, oOecreyrBaronias
TpeOyeMyI0 HaJACKHOCTh u3oisiuu BJT;
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K, — KodQdHUIHUEHT, YUUTHIBAIONIMHA YMEHBLIEHHE D3JIEKTPUYECKOH
NPOYHOCTH M30JIATOPA HA pacueTHOM BeicoTe ycranoBku BJI, K,=0,95.
Iocne ompeeneHus Usow) BBIYUCIISUIOCH Tpedyemoe
BBIJIEp)KMBaeMoe  (UCIBITATENIFHOE)  HANpsDKEHHE 0 M3BECTHOMY
BhIpaxkeHuto, npuseaéHHomy B 'OCT 1516.2:
chn.lc. = USO%(I) : (1'173'6*)5

B BeIpakenun (1) mepBbIii COMHOXKHTENB MPEACTABISET COO0H PacueTHYIO
aMIUTUTYLy  KOMMYTAlMOHHBIX  HMMIYJIGCOB TPH  HOPMHPOBAHHBIX
KpaTHOCTSAX NepeHanpsHKEeHHH:

:Knp-uﬂp-ﬁ

3

Bropoii comHoxurens B popmyste (1) mpeacraBiser CTaTUCTUYECKHNA
Ko(QOHUIMEHT 3amaca  pas3psAHOTO  HANpsDKeHWS,  YYUTHIBAIOMINI
JIOyCTUMOE YMCIO TMEPEeKPHITUH U30JSLUUM IPU KOMMYTAI[MOHHBIX
nepenanpspkeHnsix (0,1 mepekpsitne B rox Ha 100 kM BJI), uywmcno
n30nATopoB Ha BJI, xoIM4YecTBO ONMacHBIX YBIAKHEHUN B T€UEHUE roja U
JIpyrue HeOJIaronpusTHele (AKTOPbI, BIMSIONIME HA AJIEKTPUYECKYIO

MMPOYHOCTL U30JIATOpA:
1 1

T l—l(n)~cr*.?p

MHOTOYHCICHHBIMH HCCIIEIOBAHUSAMH M TEXHHUKO-3KOHOMHYECKUMHU
pacueTaMH mokas3aHo, 4to ko3dduiment 3anaca K, st wsomsmu BJT 110-
750 kB mpyu KOMMYTallMOHHBIX MEPEHAIPSHKEHUSIX MOXKET OBITH NMPUHAT B
3aBUCHMOCTH OT Benu4uHb! U, B npeaenax 1,3 + 1,4 [5].

Takum o00pa3oMm, pacu€THYIO BeIHYMHY TpeOYyeMBbIX pa3psaHBIX
HaINpPsDKEHUH OTJEIBHBIX H30JSITOPOB, YCTAHOBJIEHHBIX HA KaXKIBIA Kitacc
HanpsbxeHus BJI, onpenensnu kak:

US()%(I) =Ugn K,

OkcnepuMeHTalbHOEe  3HaueHHe  Usgoyyqy HOA  JOXKAEM  IpuU
OTPHUIATENFHON MOJISIPHOCTH MMITYJIbCA B 3aBHCHMOCTH OT W3OJISLIMOHHOM
JUIMHBL {,;; OIPEAESIIA W3 SMIMPHYECKOTO BBIPAKEHHMS, MONYyYEHHOTO
OITBITHBIM ITyTEM:

USO%(I) = 235"‘285&4“ , (2)

B Tabmuume 5 mnpuBENEHBI pacueTHbIE M DKCIEPUMEHTAJbHbIE
3HaueHUA Usgy,1) U1 HOMUMEPHBIX U30JIATOPOB (IOJ JOXKAEM, UMILYJIbC
OTPUIIATEIEHOW TONSIpHOCTH ¢ (hopmor BomHEI 250/2500 MKC), a Takxke
BbIJIEp)KUBaeMble  (UCIIBITATENIbHBIE) ~ 3HAYEHH  KOMMYTAlMOHHOTO
UMITYJIbCa TIPH 9THX K€ BUAX BO3JIEHCTBHH.
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Tabnuua 5 - PacyeTHble U SKCIEPUMEHTANIBHBIE 3HAYEHUS Usqy,(1) 1S MOTMMEPHBIX
H30JISITOPOB (IO TOKJIEM, OTPHIIATENBHAS MOJISIPHOCTh uMIyibea 250/2500 mMkc)

U,, kB, 35 110 150 220 330 500 750

Usp, KBy 40,5 126 172 252 363 525 787

MuHnManbHas
H30JISIIIMOHHAS JUTH|
cragaptHeix | 0,4 1,0 1,3 1,8 2,6 3,5 5,4

MTOJTMMEPHBIX
H30JISITOPOB iy, N

Kip 3,5 3,1 3,0 3,0 2,7 2,5 2,1

K, 1,31 1,31 1,31 1,31 1,35 1,31 1,39

Ucn KBmax | 115,7 | 319,0 | 421,3 | 617,3 | 800,2 1071,6 | 13494

US()%(I): KBinaxs
pacdeTHoe 159,7 | 417,8 | 551,8 | 808,6 | 1080,3 | 1403,7 | 1875,7
3HaueHue (Tpedyem

US()%(I) » KBmaxs
skcriepuMeHTansH 349,0 | 520,0 | 605,5 | 748,0 | 976,0 1147,0 | 1774,0
3HaUYEHUE

Tpebyemoe pacuer
MHHUMAaJIBHOE
3HauyeHue €,y
IO YCIIOBHIO
KOMMYTaIlIOHHB]
NepEHANPsHKCHUHN )
(B 3HAMEHATETIE -
OKPYTJIEHHOE
3HaUEHHE)

0,4 0,70 1,2 2,1 3,0 4,1 5,8

Ipearaemast
BEMUYMHA Ulyep o |
JO0XKICM,
OTpHLIATENbHAS
MOJIIPHOCTD
UMITYIIBCA, KBpax
3HAMEHAreJIe -
OKpPYIJIEHHOE
3HAYCHHUE)

~
t;
9
9,
\O
\O
[o)}

996 1294 1729.4
- - - 750 1000 1300 1800

UHCI’I.K.H.
no COY MIIE| — - - 620 950 1230 1550
40.1.51.301, xB|

W3 Tabmuier 5 cnexyer, uyro HaumHas ¢ HanpspkeHus 220 kB,
pacueTHble TpeOyeMble 3HAYCHUS pa3ps/IHBIX HANPSHKCHUN JTHHEWHOU
U3OJIAIUMA TIPH BO3JICHCTBUU KOMMYTAI[HOHHBIX HMMITYJIbCOB IMPEBEIMIAIOT
(aKTUYECKUE paspsJHbIC HANPSDKECHUS MO JOXKIEM  BBITYCKaEMBIX
MOJMMEPHBIX M30JIATOPOB  CTaHAApPTHOM uuHBEL. OTCloma  crnemyer
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HEOOXOMUMOCTh  YBEIIMYCHUS  WM3OJSIIUOHHOM  JUTMHBI  TTOJIUMEPHBIX
n305ATOpOoB HanpspkeHueM 220 kB u 6osee. BeIBOABI 10 TaHHOMY pa3jieny:

1. B mnepeueHb HOPMHUPOBAHHBIX HCHBITATENBHBIX HAMPSKEHUN
MOJIMMEPHBIX H30JISITOPOB, HaunHas ¢ 220 kB u BbIIIE, HEOOXOIMMO
BKJIIOYHUTH MCIBITAHUS KOMMYTAIMOHHBIM HMITYJCOM TMOJOXKUTENbHON U
OTPULATENILHON TOJIAPHOCTA TOJ JOXKJAEM, MPU 3TOM HCIBITaTEIbHBIC
HaIpsDKEHUSI PEKOMEHJIyeTCsl MPUHATh, KaK YKa3aHO B NpernocienHen
CTpOKe Ta0J. 5 (OKpyrJIEHHBIC 3HAYCHUS).

2. MuHUMaNbHbIE 3HAYEHHS] M3OMSAUUOHHOM JUIMHBL  {py  JUIS
m3onsaTopoB 220 kB u BbIIE HEOOXOMUMO VBEITUYHUTH JO PACYCTHBIX
3HAYCHUH, YKa3aHHBIX B TaOIuIle 5, CTpoka 9.

2.2 UcnbITaTe/IbHbIC HANIPSZKEHUA T'PO30OBLIX HMITYJILCOB

ITo npaBuiamM KOOpAMHAIIMY UCTBITATENIbHBIE HANIPSKEHUSI TPO30BBIX
AMIYIBCOB JOJDKHBI OBITh CKOOPOJWHHPOBAHBI C HCIBITATCILHBIMU
HATNIPSDKCHUSAMU KOMM yTaIlHOHHBIX HUMITYJIbCOB. Koopaunanus
AMIYJTBCHBIX HCIBITATEIEHBIX HAMPSDKEHUA MOXKET OBITH OCYIIECTBIICHA
crenyronmM  obpaszom. Ecnim B monydeHHOe paHee IMIMPUYECKOE
BoIpaxkeHue st 50 %-HOro pa3psaHOrO HANPSHKEHUs TPO30BBIX UMITYJIHCOB
(Us005=90+520- £, Tabamnia 3) moACTaBUTH 3HAUEHHUS {yyyy, OTIPEICTIEHHBIE 11O
YCIIOBHIO HAAEKHOH pabOTBl TOJ JOXKAEM TMPH KOMMYTAI[HOHHBIX
HMITYJIbCAX, Mbl TIOJTYYUM CKOOPJUHUPOBAHHBIE 3HAUEHUS UCTBITATENbHBIX
HaIpsDKEHUH TPO30BOr0 MMITyJbca. VICTIbITaTeNbHbIE BBIJEPKUBAEMbIE
HaNPsKEHUS TPO30BOr0 UMIIYJIbCA B 3TOM CIIy4ae ONPEAETSIOTCS KaK:

Usian. = Usoos X (1-1:0%),
rae c* s Tpo3oBOro mMmmyneca ¢ Qopmoi BomHBl 1,2/50 MKC
npuHumaercs pasHoi 0,03.

B Tabnuiie 6 mpUBEICH pacueT UCIBITATENBHBIX HAMPSHKCHUN IS

MOJIMMEPHBIX U30JIATOPOB IS KiaccoB HanpsbkeHus 110-750 xB.

Tabmura 6 — PacueTHbIe 3HAYEHNS HCIIBITATENBHBIX HAPSDKEHUH TPO30BBIX

HUMITYJILCOB JJISI TOJIM MEPHBIX U30JIITOPOB

U,, kB 110 150 220 330 500 750
L™, M 1,0 1,3 2,1 3,0 41 58
g;‘;/ B, 1.2 610 766 1182 1650 2222 3106
Usen ™, 586.2 736 1135 1586,6 21353 2984.8
kB,1,2/50 Mx| 590 740 1200 1600 2200 3000
Usen, KB,

o COY MITH 450 650 950 1175 1550 2100

40.1.51.301

* CKOPPEKTUPOBAHHBIE B COOTBETCTBUHU C Ta0JI. 5 HOMHHAJbHbBIE 3HAYEHHS [,,m o ycJio

KOMMYTallUOHHBIX nepeHanps{)KeHI/n‘/'I.
** B yucnauree TIPUBEACHBI PACYCTHBIC 3HAYCHU S, B BHAMEHATEJIC — PEKOMCHAYEMBIE.
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W3 tabmuupl 6 BHAHO, YTO pacyeTHbie 3HAYCHUS U, TNPAKTHYECKH
MOJTHOCTBIO COBMAAIOT C UCBITATEIBHBIMH HAMPSOKCHUSIMU 110 KaTajaoram
3apyOeKHBIX (PUPM.

3akiroueHne

PexoMmeHmyeMble B JaHHON CTaTbe CKOPPEKTUPOBAHHBIC UMITYIbCHBIC
HCTIBITATENbHbIC HAMPSHKEHHUS, 4 TAK)KE W3ONSALMOHHBIC JUTHHBI MTOTUMEPHBIX
H30JIATOPOB TMO3BOJAT O0ECMEYUTh WX Oonee HaA&KHYIO paboTy B
3NIEKTPUYECKUX CETIX M MOBBICUTH KOHKYPEHTOCIIOCOOHOCTh HAa BHEIIHEM H
BHYTPECHHEM PBIHKAX.
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