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CraHOapT He pacnpoCTpaHAeTcs Ha TpaHCcgOopMaTopbl C HanpaBeHHbIM MOTOKOM Macra B 06MOTKax.

CTaHgapT ycTaHaBnuBaeT MeTof pacyeTa AOMYyCTUMbIX CUCTEMATMUYECKMX HarpysoK U aBapuiHbIX Meperpysok no
3aaBaeMbiM MCXOOHbIM [AaHHbIM, a Takke HOPMbl TakMX Harpysok W Neperpysok Ans CYTOYHOro rpaduka Harpysku
TpaHCcgopMaTOpPOB C y4eTOM TeMrepaTypbl OXnaxaatowen cpeap.

CtaHgapt cootBetctByeT CT COB 3916-82 B 4actM meToda pacyeTa [OOMYyCTUMbIX Harpy3ok UM neperpysok
TpaHcdopmaTopoB u lMybnukauumn MOK 354 (1972) B yactm mMeTopa pacdeTa OOMYCTUMBIX Harpy3ok U neperpysok
TpaHCcOPMaTOPOB MO CYTOYHbIM ABYXCTYNEeHYaTbiM NPSMOYrofibHbIM rpadoukam Harpysku.



1. OBLUME NONOXEHUA

1.1. 3HayeHVe 1 NPOJOIMKNTENBHOCTL AOMYCTUMBIX HArpy3oK M Meperpysok TpaHCGopMaTopoB, a Takke pacyHeTHbIV
M3HOC BWUTKOBOW wu30NaumMm OBMOTOK MpW aBapuiiHbIX neperpyskax cregyeT onpeaensaTb AN MNPSMOYrofbHbIX
ABYXCTYNeHYaTbIX MMM MHOrOCTYNneH4YaTbiX rpadpmKkoB Harpysku, B KOTOpble Heob6xoaumo npeobpasoBaTb MCXOOHbIE
rpadvkmn Harpy3km B COOTBETCTBUU C 0BA3aTenbHbIM NpunoxeHvem 1.

MapameTpbl MCXOAHOrO rpacdumka Harpysku onpefenstoTcs No AaHHbIM CPeACTB U3MEPEHWUA, KOTOPbIMU OCHAaLLEHbl
TpaHcdopmaTtopbl, NMM60 MO pesynbTataM NepUoauYeckux M3MepeHun, npeaycMoTpeHHbIX "lMpaBunammu TexHUYecKomn

aKcnnyaTaunm anekTpU4eCcKnx CTaHuun u ceten".

Harpyska TpaHccopmaTopa CBbille ero HOMUHAMNbHOW MOLLHOCTM AOMYCKAeTCs TOSbKO MPY UCMPABHOM U MOMHOCTLIO
BKITIOYEHHOW CUCTEMe OXNaXaeHUst TpaHcgopmMaTopa.

1.2. [JonycTumble cucTemaTM4eckne Harpy3km He BbI3blBAlOT COKpaLEeHUs HOPMUPYEMOrO Cpoka  Crnyxobl
TpaHcdopMaTopa, Tak Kak 3a NPOAOIMKUTENBHOCTL rpadhmka Harpyskn obecnedmBaeTcss HOpMarbHbIN UM MOHKEHHbIN
NPOTNB HOPMAarnbHOIO pac4eTHbIM U3HOC N30NALIMMN.

1.3. ,D,OI'IyCTVIMbIe aBapunHble neperpys3kn Bbi3biBalOT NOBbILUEHHbIN MO CPABHEHMIO C HOPMarsibHbIM pacyYeTHbIN U3HOC
BUTKOBON U30NSLNN, YTO MOXET MPUBECTU K COKpALLEHUIO HOPMUPOBAHHONO cCpoka CJ'Iy)K6bI TpaHcopmaTopa, ecnu
NOBbILLEHHbLIW M3HOC BNOCNEACTBUN HE KOMMNEHCUPOBaH Harpyskamuy ¢ "3SHoComMm BUTKOBOW N30NALNN HWXKE HOPMAITbHOIO.

1.4. TMpwn onpepeneHun JONyCTUMbIX CUCTEMaTUYECKUX Harpys3ok TemnepaTypy oOxnaxgalowen cpegbl 3a
NPOAOIKMUTENBHOCTL rpadmka Harpy3km Mnu 3a BeCb MNepuod MNOBTOPeHus rpaduvka crepyeT MnpuHUMaTb paBHOWN
cpegHeMy 3HayeHuo, ecrnim Mnpu 3TOM TemnepaTypa nonoxutenbHa M ee u3meHeHue He npesblwaet 12 °C. [pu
U3MEHeHUN TemnepaTypbl oOxnaxgawlen cpedbl, npesbiwawwem 12 °C, unn npy OTpyUATENbHbIX 3HAYEHUAX
TemnepaTypbl OXNaxgalolwero Bo3dyxa HeoOXOAMMO WCNOMb30BaTb JKBMBANEHTHOE 3HaveHue TemnepaTypsl,
paccynTbiBaEMOe B COOTBETCTBUM C 00A3aTeNbHbIM NPUNOXEHNEM 2.

Mpn onpedeneHny AOMYCTMMbIX aBapUIHBIX NEPerpy3ok TemnepaTtypy Oxnaxpallwen cpefdbl NpuUHUMaTb MO ee
N3MEpPEHHbIM 3HAYEHMAM BO BPEMS BO3HMKHOBEHWS aBapuviHOW neperpy3ku. [lonyckaeTcs npy NpoekTMpoBaHUM CUCTEM
9MNEeKTPOCHAOXEHNSA MPOMbILLNEHHbIX MPEeANnpUATUN U APYrnX OOBbEKTOB BblIOMpaTb MOLHOCTb TpaHCOpPMaToOpoB MO
YCNOBUSIM aBapUMHLIX Neperpy3ok no 1abn.2 cnpaBoyHOro npunoxennst 3. Hopmel, yka3aHHble B Tabn.2 npunoxexus 3,
onpegeneHbl AN NpealwecTBYOLWEN Harpy3kn, He npesbiwarowen 0,8 OT HOMUHANBLHOMN.

1.5. MNpu HepaBHOMEpPHOW Harpyske TpaHcdopmaTopa Mo dpasam AONyCTUMble HAarpyskuM M neperpysku cregyet
onpenensite Ans HanGornee Harpy>XeHHoM asbl 0BMOTKM.

1.6. Onsa TpexobMOTOYHbIX TpaHCOpMaTopoB AOMYCTMMbIE HAarpy3ku W neperpyska cregyet onpefensaTb Ans
Hanbonee Harpy>XeHHOM 0OMOTKM.

1.7. [JonycTvMble Harpy3km W neperpyskM TpaHCOpmMaTopoB C BUAOM OxNaxaeHus [0 npu  OTKIHOYEHHbIX
BEHTUNATOpax cnegyeT oOnNpefdensTs, UCXOAA W3 HOMWHaNbHOW MOLHOCTM Takux TpaHcdOopmMaTopoB C BWAOM
oxnaxgexHuna M.

1.8. [OAna TpaHchopMaTopoB C pacluensieHHOW OOMOTKOW [OMyCKaloTCs Te e Neperpysku, OTHECEHHble K
HOMWHANbHOM MOLLHOCTU KaXaoW BETBM, YTO U AN TPaHCOPMAaToOpOB C HepacLuensnieHHon obmoTkon. [onyckaroTca
OOMOSMHUTENbHbIE MNEPErpy3kM OOHOW BETBU 3a CYET HEAOrpy3kM Opyron, ecnm o6 3TOM MMEKTCH yKkasaHus B
TEXHUYECKOW JOKYMEHTaLUN.

1.9. Honyctumble cuctematnyeckne Harpy3kum M aBapuiiHble Neperpysku, kak U W3HOC BUTKOBOW W30MALMM Mpw
aBapuiHbIX neperpyskax TpaHcopMaTopoB, ANl CyTOYHOrO ABYXCTYMEH4aToro MnpsMOYrofibHOro rpadpuka Harpysku
cnepyeT onpenensitb no Tabn.1-16 n Tabn.1-19 cnpaBo4YHOro NpunoxexHus 8.

Mpu HeobGxoaMMOCTU onpeaeneHns MakcMarnbHO OOMYCTUMBIX HArpy30K 1 Neperpy3ok ¢ NOBbILLIEHHOW TOYHOCTbLIO MO
N3MEPEHHBbIM 3HAYEeHVMsIM MapameTpoB TpaHcdopmaTopa, a TakkKe MPU CYTOYHbIX MOBTOPSIOLUMXCSA LBYXCTYNeH4YaTbiX
rpadmkax € NPOACIHKUTENBHOCTLIO MAaKCMMyMa HarpyskM cBbiwe 12 4 unM npu rpadmkax HarpyskM C LUKIOM
NMOBTOPEHMS, HE PaBHbIM CyTKaM, Kak U Npu BCEX BUAAX MHOIOCTYMNeHYaTbIX rpacpMkoB Harpysku, crieqyeT nonb30oBaTbCcs
MEeTOAOM pacyeTa, NpuBeAeHHbIM B pa3a.2. B cnyyae onpegeneHns MakcMmMarnbHO AOMYCTUMbIX aBapUiHbIX Neperpysok
pac4eToM Heo6Xx0AMMO AONONHUTENBHO YYnThiBaTh TpeboBaHua n.4.5.

(MN3meHeHHas pepakumnsa, Mam. N 1).



1.10. JonyckaeTcsl UCNOSIb30BaHWE HOPM JOMYCTUMbIX HArpy3oK U neperpysok, OTIMYaoLWUXCS OT yKasaHHbIX B N.1.9,
HO NMpw 06sI3aTeNIbHOM YCIOBUM, YTODbI B 3TMX HOPMaXxX 3Ha4YeHUs AOMYCTUMBbIX Neperpy3ok v UX NPOAOIKUTENBHOCTM NPy
MPOYMX paBHbIX YCMOBUAX He MpeBbiany Gbl 3HAYEHWI, NOMYYEHHBIX pacyeToM No MeTody, NpvBedeHHOMY B pasfa.2, ¢

NCMOMb30BaHMEM MPU 3TOM OOHUX W TeX e WUCXOAHbIX AAHHbIX U orpaHnyeHuni. lMpumep TakMx HOpM NpuBedeH B
CNpPaBOYHOM NPUIOXEHUN 3.

Mpn BbIGOPE MOLIHOCTM TPaHCOPMAaTOPOB CUCTEM 3NEKTPOCHAOXEHUS MPOMBILLNEHHbIX NPEANnPUATUA U APYrMX
06BEKTOB AOMYCKAETCH MCMOSb30BaHWE HOPM AOMNYCTUMbIX NEpPerpy3ok no Tabn.2 cnpaBo4yHOro NpunoxeHus 3.

1.11. MakcumanbHble 3Ha4YeHus  OONYCTUMbIX Harpy3ok ”n neperpys3oK, pacCyYuTbiBaeMbiX O54 obmoTOoK

TpaHcopmaTopoB, He [JOSMKHbI  OrpaHUYMBaTbLCSA Harpy3o4HbIMU  XapakTepuUCtnkamn TakKnx KOMMJIEKTYHOLWNX

TpaHcgopMaTopbl U3AENUIA, Kak BBOAbI, YCTPOWCTBA NEPEKIIYEHNs OTBOAOB 0OMOTOK, BCTPOEHHbLIX TpaHCopMaTopoB
TOKa U u3mMepuTenei Temneparypbl macna.

2. PACHET AONYCTUMbIX HAIPY30K, NEPEIPY30K U UBHOCA
BUTKOBOU U30nsdUMn OBMOTOK

2.1. NcxoaHble gaHHble onsa pacyeTa N UX yCroBHbIe 0603Ha4eHus

2.1.1. NcxoaHble AaHHbIE HOMWHAMNbHOIO pexnma:

Sm:ur.{ - MOLLIHOCTb, KB-A;
fH,:,H - TOK, A;
PK_H:,H - NOTepKn KOPOTKOro 3aMblkaHus, BT;

£, oy - MOTEpYM XomocToro xoaa, Br;

g = e mom
£

0. HOM

- OTHOLWWEeHNe NoTepb KOPOTKOINo 3aMblKaHUA K MOTEPAM XONOCTOro xoaa;

Dy yom - PEBbILLEHVE TEMMEPATYPbI MACHa B BEPXHUX COSIX Haf, TEMNepaTypoi oxnaxaatoLei cpeasl, °C;

ﬁmmm - NpeBbllEHNe TeMnepaTypbl Haubornee HarpeTo TOYKM OOMOTKM Hag TemnepaTypow OoXNnaxaaroLlewn
cpeasl, °C;

ﬁm_mmm - NpeBbILEHNE TeMNepaTypbl Hanbonee HarpeTon ToYkM 0OMOTKM HaZ TeMnepaTypoll Macna B BEPXHUX
cnosix, °C;

T - Tennosasg NOCTOsIHHas BpeMeHu TpaHcopmartopa, Y;

npn Hen3BeCTHOM ee 3Ha4YeHUn gonyckaeTcAa NpMHMMaTb No CrpaBO4YHOMY MPUITOXKEHUIO 4;

Tog - TennoBas NOCTOAHHaA BpeMeHU obmoTKNM, Y.

2.1.2. OnpepensiemMble 1 Apyrve NpUHSATBIE AaHHbIe A8 pacyeTa 4oNyCTUMbIX Harpy3oK U Neperpysok:

@Dm - TeMnepaTtypa oxnaxgatoulen cpegpl, °C;

'E'Jm - Temnepartypa Haunbonee HarpeTol To4ku 06MoTku, °C;



&, - TemnepaTypa Macna B BepxHUX crosix, °C;

g - NPEBbILIEHME TemnepaTypbl Hauboree HarpeToi TOYkM OBMOTKM Had TemMnepaTypoi Oxnaxaatowel cpeasl,

OC.

'-'_?'H - NpeBbILIEHNE TeMNepaTypbl Macna B BEPXHUX CMosiX Hag TeMnepaTypon oxnaxaatowlen cpeasbl, °C;

ﬂm_m - MpeBbIlEHWE TeMmrepaTypbl Hanbonee HarpeToll TOYKM OBMOTKM Had TemrepaTypol mMacrna B BEpXHMX
cnosix, °C;

& - MOLLHOCTb Harpyaku, kB-A; onpefensieTcsi B COOTBETCTBUM C MPUNOXEHNEM 1;
I - Tok Harpysku, A; onpegensieTcs B COOTBETCTBUM C NPUMOXKEHWEM 1;

5

El=——= il S HauanbHas Harpyska, NpeAlecTBylOWas Harpyske wunu neperpyske Ao unu Harpyska

HOM HOM
nocne CHWeHusA Kj, B A0NSX HOMMHANbHON MOLLHOCTU UMW HOMWHANbHOIO TOKa; onpegendaeTcd B COOTBETCTBUMM C

npunoxexHuem 1;

.‘?Cl - I'IO,EI,CTpO‘-IHbIVI MHAekc, 0603HavaoLWwuin yCTaHoBKBLLEEeCA 3Ha4YeHne BeNIM4nHbI NMpu Harpyske Kl y

S, 1

2 _ . .
KE = ——— —— - Harpyska unu neperpyska, cneagytouias 3a Ha4arbHOMN Harpy3kou Kl, B O0NAX HOMUHalIbHOU

Ry

HOM ~ HOM
MOLLHOCTN UM HOMUHAINbHOIO TOKa, onpenenaeTcAa B COOTBETCTBMM C NPUNOXEHNUEM 1;

%5 - NOACTPOUHbIN MHAEKC, 06O3HAYAIOLMIA YCTAHOBMBLLEECS 3HAYEHWE BENMUMHBI PY Harpy3Kke UMW Neperpyake
By,
T - NpopormKUTENbHOCTb rpadvika Harpy3ki B AMHWULIAX BPEMEHM; ATIsi CYTOUHOTO rpaduka, u;

% - NpoAOMKUTENbHOCTL Harpyskn o Ha [BYXCTYNEHYaTOM CyTOYHOM rpacdhvke Harpysku, 4; MW MOACTPOYHbIN

MHAEKC, 0603HaYaLWUN 3Ha4YeHNe BENMMYMHBLI B MOMEHT OKOHYaHMS npoaoImMKNTENTIbHOCTU .’EE )

M - uHTepBan BpeMeHn Ha NPOAOMKMTENLHOCTY rpachuka Harpysku, B eanHILaX BPEMEHN; NS CYTOUHbIX rpacukoB
Harpy3ku, 4; UNK NOACTPOYHBINA MHAEKC, 0603HAYaIOLLMI BEMMYMHY B MOMEHT OKOHUYaHWUS! MHTepBana BpeMeHn A ;

£ - MrHOBEHHOE 3HayeHne BpeMeHW Ha NPOAOIHKUTENBHOCTM rpadouka Harpy3ku, B ANHNULIAX BPeMEHW; AN CYTOYHbIX
rpachmKoB Harpysku, 4; Unu NOACTPOUHBIN MHAEKC, 0603HaYaOLWMIA 3HAYEHNE BENUYMHBI B AaHHbI MOMEHT BPEMEHMW;

{1 - PyHKUMOHANBHAS 3aBUCUMOCTb BENNUYMHBI OT BPEMEHMU;

i - NOACTPOYHBIN MHAEKC, 0603HAYaIOLLNI NOPSAKOBLIN HOMEP B YNCIOBOM PS/ie BEMUUNH;

£ = 2,718 - ocHOBaHMe HaTyparbHbIX OrapMgMoB.

2.1.3. VicxogHble aaHHble K pacyeTy M3Hoca BUTKOBOW U30MSALMU U OFPaHNYeHUs ONYCTUMbIX HArpy30K 1 Neperpysok:

) pr s - 6@30Bas YCNOBHO MOCTOsIHHAS TeMnepatypa HauGonee HarpeToi ToYkn oBMOTKM, MPU KOTOPOM CKOPOCTb

pacyeTHOro M3HOCa BWUTKOBOW M30OMSILUW COOTBETCTBYET CPOKY CryxObl TpaHccopmaTtopa, YCMOBHO NPUHSATOMY 3a
efnHuuy, °C;

Ars BUTKOBOW M30NsiILMK Knacca HarpesocToitkocTn A &= =98 °C;



@I{[-[‘I‘.I'I:'IHJ{ - MaKkCumMalsnibHO OonyctuMmoe 3HadeHue TemMnepatypbl Hanbonee HarpeTon TOYKK obmoTku: ans

cucTemaTuyeckux Harpysok 140 °C; ans aBapuidHbIX Neperpysok TpaHchopMaTopoB KnaccoB Hanpsikenust 110 kB u
Hwxke 160 °C; 140 °C - gnsa TpaHcdopmaTopoB HanpskeHus cebiwe 110 kB;

@H.Iﬂﬂ:{ - MakCumMmarsbHO oonycTtuMble TeMnepaTypbl Maclia B BEPXHUX CINOAX:

Ons cuctemaTmyeckux Harpysok 95 °C;

Ans aBapwiiHbix neperpysok 115 °C;
Kgm - MakcumarbHas BenMuuHa neperpysku:

Ana gonyctuMbiX CUCTEMATUYECKUX Harpy3ok 1,5;

Ons AONYCTUMbIX aBapUnHbIX neperpysok 2,0;

& - TemMnepaTypHbIii MHTEpBAr, MPU W3MEHEHWN Ha KOTOpPLIN TemnepaTypbl Hauboree HarpeToil TOUKM OBMOTKM

pacyeTHbIii U3HOC BUTKOBOW WM3ONSLMKM M3MEHSIeTCS B ABA pasa; MpuUHUMaTb 4 =6 °C, eCnv HeT APYrvIX 3HaYeHWH,
onpenensieMbIX U3 XapakTepUCTUK BUTKOBOM M30MALMK "TemnepaTypa - CPOK Cryx6bl";

F . OTHOCWTEnNbHbBIN PacyeTHbIN U3HOC BUTKOBOWM M3OMSILMM, KaK OTHOLLEHUE M3HOca MpW TemnepaType HauBonee
HarpeToii Toukn 06MoTki i 3@ NPUHATBLIN NPOMEXYTOK BPEMEeHU K HopManbHOMY M3HOCY Npy 6a3oBoli TemnepaType

'E'I-m-r.ﬁ 3a 3TOT Xe MPOMEXYTOK BPEMEHW, B eAuHMLAax "HOpMarbHOro n3Hoca"; Ans CyTOYHOro rpaduka Harpysku - B
"HopMarnbHbIX cyTKkax" nsHoca.

EovHuua "HopmanbHOro u3Hoca" - M3HOC BWUTKOBOM M30MALMM OOMOTKM 3@ MPUHATOE BPEeMsi Mpu HEW3MEHHOM
TemnepaTtype npoBogHuka o6moTku 98 °C.

2.2. Cxembl pacnpegeneHus TemnepaTypbl

2.2.1. MNpu pacuyeTe criegyeT NpUHMMATL YNPOLLEHHYHO CXeMy pacnpeneneHus Temnepatypbl (4epT.1), B KOTOpoOWM
MPUHATbI AOMNYLLEHUS.

YnpoueHHasi cxema pacnpeaeneHus TemnepaTtypbl Macna u 06MOTKM MO BbICOTE OOGMOTKM
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{ - NnHeitHbI pa3mep no BepTukanu 6aka u OBMOTKY; *# - NpeBbILLIEHWE TeMNepaTyphbl;
1 - oxnaxpatwoLuas cpefa; 2 - UISMeHeH1e TeMnepaTypbl Macrna B 6ake no BbICOTE OGMOTKY;
3 - U3MeHeHVe cpeaHel TeMNepaTypbl YacTel (KaTywek) OGMOTKU MO €€ BbICOTE;

4 - HanGonee HarpeTas Touka OGMOTKM

YepT.1

2.2.1.1. TemnepaTypa macna u3aMeHseTCs MMHENHO NO BbICOTE 0OMOTKM 1 HE N3MEHSIETCS B BEPXHEN YacTu baka.

2.2.1.2. CpepgHee npeBbilLeHWE TeMrnepaTypbl y4aCTKOB BUHTOBOW UMM LMNUHAPUYECKON OBGMOTKM MO YCMOBHBLIM UX
FOPV30HTamnbHbIM CEYEHUAM WU MO OTAENbHbIM KaTylKaM KaTylleyHoW OOMOTKM WU3MEHSIeTCA NMHEMHO Mo BbICOTe
06MOTKM 1 NapannensHO NPUHATOMY U3MEHEHUIO TeMnepaTypbl Macna.

2.2.1.3. Hanbonee HarpeTas Touka 0OMOTKM MOXKET ObiTb pacnorioxXeHa Ha pa3nMyHOM PacCTOAHMM OT BEPXHErO Kpas
0OMOTKN.

2.2.2. lNMpn pacyete cneagyet npuHMMaThb YNpoLleHHYK cxemMy WU3MeHeHUdA npesbILLEHNN TeMnepartypbl mMacna u
oB6MOoTOK Ans OBYXCTyNneH4YaToro npsAMoyrosibHoro rpaduka Harpysku no YepT.2, KOTOPbIA COAEPKNT ponyuleHua.

U3meHeHUs TemnepaTypbl Macrna n o6MoTKY, COOTBETCTBYIOLLMNE
ABYXCTyneH4YaToMy NpsAMOyrosibHoMy rpaduKy Harpy3ku TpaHcdopmaTopa
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2.2.21. TemnepaTypa oxnaxgaroLien cpeabl 3a NPOAOIHKUTENBHOCTb rpadurka Harpy3kn unu B TeYEHNe neperpysku
NPUHYMaEeTCs YCNOBHO MOCTOSAHHOW, B COOTBETCTBUM C N.1.4.

2.2.2.2. TemnepaTypa Hanbonee HarpeTon TOYKM OOMOTKM B Kaxabli MOMEHT BpeMeHn & onpegensieTcsi, kKak cymma
TPex COCTaBMALLNX

Brrrs = Pom *%s T P 1

T.€. OMNYCKaeTCsl, YTO MPEBbILLEHNS TeMMNepaTypbl "'-?'m_f 7 "'-?'mrr.m.f He3aBMCUMbI OT TEMNEepPaTypbl OXNaxaaLen
cpeabl B MHTepBane ee nameHeHus ot 40 go muHyc 20 °C.

2.2.2.3. MNpwu Harpy3kax u neperpyskax npogomkutensHocTblo 0,5 4 1 Gonee He yunTbiBaeTCA NepexofHblil NpoLecc
U3MeHeHUs1 TemnepaTypbl OOMOTKM MpW CTYNeH4aToM W3MEHEHUW Harpysku, T.e. NMpu 3TOM Tennosas NOCTOsSIHHas
BpemMeHn OOMOTKM He y4MTbIBAETCs, a NPUHUMaETCs, YTO TeMmnepaTypa o6MOTKM NpU N3MEHEHUAX Harpy3ku MrHOBEHHO
AOCTUraeT HOBOIO YCTAHOBUBLLErOCS 3HAYEHNS 1 Aanee N3MeHSeTCs aHanorMyHo U3MEHEHNIO TeMnepaTypbl Macna.

2.2.2.4. MNpw pacyeTe He Y4MTbIBAETCA M3MEHEHWE COMPOTMBINEHUS OOMOTOK, TEMSI0EMKOCTU M BA3KOCTM Macna c
NoBbILLIEHNEM TemnepaTypbl, BCNeACTBME MNPaKTUYECKW MPUEMIEMON KOMMEHCauuM B3aWMHOIO WX BMWSHUSA Ha
Temnepartypy 0OMOTOK.

2.2.3. lNpu kpaTKOBpPEMEHHbIX Harpy3kax u neperpyskax npogorkuTensHocTblo MeHee 0,5 4 1 npy nHTepBanax Mexay
neperpyskamu MeHee 4 75 TemnepaTypy 06MOTKM HEOGXOAMMO ONpeaenaTh C yH4eToM T .

2.2.4. NameHeHua TemnepaTypbl B MNepexodHblX TEMSoBbIX Mpoueccax, T.e. MpyU y4vyeTe TEenmnoBbIX MOCTOSHHbLIX



BpeMeHU, NpUHUMaTb MnpoTeKarwnMn no 3IKCNOHeHUWanbHOMY 3aKOHY, a [onyCTuMble YCTaHOBMBLUMECA 3HaAYeHUA
TemnepaTtypbl NPy 3TOM JOCTUraloTCs 3a NPOMEXYTOK BPEMEHU, PaBHbIV YeTbIpeM TEMMOBbLIM MOCTOSIHHLIM BPEMEHU.

(N3meHeHHas pegakums, Mam. N 1).

2.2.5. Ecnu rpadmk Harpy3km SBNSeTCS MHOrOCTyrNeH4aTbiM, TO ero cneayeT pasdbutb Ha y4acTku € ABYXCTyneH4aTon
UNM OOHOCTYNeH4YaTon Harpyskow. PacuyeT B 3TOM crnydae NpoOBOAMTCHA NOCNeAoBaTeNbHO AN KaXAoro yvacTka; npwu
3TOM Kaxkaas npefblaylias Harpyska sBrseTcs HavanbHOW AN criedyoLwero yyactka rpaduka v 1.4., B COOTBETCTBUN C
4YepT.2 NpUnoxeHns 1.

2.3. Pacuet TemnepaTtypbl Hanbonee HarpeTom To4YkM 0BMOTKK

2.3.1. TemnepaTypy Hanbonee HarpeTon TOYKM OOMOTKU B YCTAHOBMBLLEMCS TEMIOBOM peXuMe (Npy Harpyskax Kl

nm £ ) cnepmyeT paccuunTbIBaTh N0 hopMynam:

Brrk = Zom * Puk T Pk (2
2
1+ 45
ﬁm.k = ﬁm.mm W ) 3
Pk = Prraon ~ Pron :'K'}I = Prommom K’ (4)

roe £ - 3HaUEHUS HarpysoK.
Ecnu Hen3BeCTHbI Apyrne 3HayeHns, TO NPUHUMATb!
%X =09un ¥ =1,6 ana TpaHcopmaTopoBs ¢ Buaamu oxnaxagenus M u [;
%X =1,0un ¥ =1,8 ana TpaHcdopmaTopos ¢ Buaamu oxnaxagernusa AL v L.

2.3.2. TemnepaTypy HanGoriee HarpeToll TOYKM OBMOTKM B MEPEXOAHOM TENroBOM pexume Harpesa npw
npogomxuTensHocTy Harpyaku 47 » & 2 (.5 4 cnegyeT paccunTbiBaTh Mo popMynam:

@m. RT @nm + ﬁm.h + ﬁI-EHT.H. 2 (5
Bren = Ot + Pz — D)1 20, ®)
Powra k2 = Vrsrawsom K—j}l : 7

2.3.3. TemnepaTypy HauGoree Harpetoli TOYKM OOMOTKM B MEpPexofHOM TEMJIOBOM pexuMe Harpeea npu
NPOAOMXUTENBLHOCTM Harpyaku # “ 0,5 4 paccunTbBaTh N0 POPMYNaMm:

IE1-|:H'r.h = @Dm + ﬂm.h + ﬁ:ﬂ-rr.r.{.h' (8)

-MTDE :' )

Yok = Vworawkl VP mrwi2 " Poenn (- 9)

roe e p - no dopmyne (6).

2.3.4. TemnepaTypy Hanbornee HarpeTon TOYKM OOMOTKM B MEPEeXofHOM TEMNSIOBOM PEXUME CHWXEHUsI TemnepaTypbl
npy AnuTtenbHocTn cHwkerust 47 > (£3 —£41 2 475 cneayeT paccuuTbiBaTh No popmynam:



Bror: = Pom t P t Pkt (10)
— _ i

e = Vgt YW T Opprle (11)

Dokl = Prmramon K—i}l . (12)

2.3.5. Temnepatypy Hauboree HarpeTon TOYKM OGMOTKM B NMEPEXOAHOM TEMIOBOM PEXMME CHUXKEHUS TeMnepaTypbl
NPV ANUTENBHOCTU CHKeHUs (£5 — #9) < 4 7= cnepyet paccuntbiBaTh N0 hopmynam:

] =g + ﬁm.f + ﬂm.m.f ’ (13)

HHT. § [aars

Pirws = Yokl T Pwmeh ﬁm.m.klje-ﬁns ) (14)

roe thy; -no copmyne (11).

2.3.6. MpepBaputenbHoe NpuGNMKEHHOE (Ge3 BLIMOMHEHWS PAcYETOB) OMpeferieHue MpeBbILLEHUsT TemnepaTypsbl
Hanbonee HarpeTol ToUkM 0BMOTKM i MPU pasnnMuHbIX Harpyakax K5 n & 0,5 4 4BYXCTYNEeHYaToro CyTouHOro
rpacpuka Harpysku fonyckaeTcsi Npou3BoAUTb MO rpadoukam PeKOMEHIYEMOTO NPUNOXeEHUs 5.

2.4. PacyeT OTHOCUTENBHOIO N3HOCAa BUTKOBOW N30MSALNN

2.41. OTHOCUTENbHbLIN M3HOC BWUTKOBOW M30MsAUMM HEOBXOAMMO paccuMTbiBaTb MO KaXOOMy W3 ##  y4acTKOB
npeobpa3oBaHHOrO B NPSAMOYronbHy0 hopmy rpaduka Harpy3ku, Kaxablii IPOAOIKUTENBHOCTLIO &E!- Kak nokasaHo Ha
YyepT.2 npunoxeHus 1. 3aTtem No Kaxgomy MHTepBany ﬂ.ﬁz- cnegyet paccuuTtaTb E'Jm_ i (£) no cdopmynam (2-14), roe
# n £ 3amMenuTb 3HaveHnsMn A

OTHOCUTENbHbBIA PacyYETHBIN M3HOC BUTKOBOW M30MSILUN MO KaxgoMy yvacTKy rpaduka Heobxoammo onpenensTs no
dopmyne

Ak
F!. =% I E[EMi':f:'_@}mE]'r"l ot (15)

OTHOCUTENDBHBIN U3HOC 3a MNPOAOCIKUTENBHOCTD T rpacbm(a Harpysku 6y,qu paBeH CyMMe OTHOCUTESIbHbIX N3HOCOB
Nno BCEM y4dacCTKaMm:

F=35. (16)

2.4.2. OTHOCUTENbHLIN U3HOC BUTKOBOW M30MALMM OOMYyCKAaeTCs Takke onpenensatb no Bcemy rpadouky 'E'm [.ﬁ]
NPOACIKUTENBHOCTBIO 7 . B 3TOM criyyae rpaduk 'E'm {f) Tawke HEOGXOAMMO Pa3fenuTL HAa #2 WHTEPBanoB &.ﬁ!- .
Yyactkm rpadmka C HEU3MEHHbIM 3Ha4YeHUeM 'E'm npuHMMaTb 3a OOWH WHTepBan. YuyacTku rpadwuka c

naMeHsolMMes 3HaveHnem . N0 oKCMoHeHTe (HeycTaHoBMBLUMIACS pexuMm npu £ = cotist ) HeoBxoanmo

pas3gennTtb Ha MHTepBalibl, PyKOBOACTBYACH NpaBUNIOM: NPOAOIKUTENIbHOCTb NepBOro 1 BTOPOro MHTepBarnoB OT Ha4Yana
9KCMOHEHTbl He [OOJKHbl npeBbillaTb 0,3 7 kaxgbin, TpeTbero U 4eTBepToro uUHTepesana - He bonee T Kaxabin,
NPOOOIIKUTENBbHOCTUN NocneayrLlmnx nHTepeasnioB He orpaHU4YMBaroTCA. B kaxxgom MHTEepBane cnenyet npoBecTtn JINHUU

cpepHero 3Havewms Eoo ;. a 3aTem no kaxgomy wHTepsany ¥, rpadmka E. (f)  paccuuTbiBaTh
OTHOCUTENbHbBIN U3HOC NO PopMyre



i =

= &Ei 2{%1_%5”3
T .
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OTHOCUTENBHBI U3HOC 38 NPOAOIKUTENBHOCTL rpadvika Harpy3ku criegyeT onpenensiTb no dopmyne (16).

2.4.3. OTHOCUTENbHbIA W3HOC BUTKOBOW M3OMAUMM OIS CYTOYHOrO OBYXCTYNEH4YaToro npsiMOyrosfibHOro rpadguka
HarpysKku ¢ NPOJOIMKNTENLHOCTLIO MaKCUManbHOI Harpyakn B uHTepBane i o4 — 471 2 & 2 0.5 4 cnepyeT onpegensts

Kak CyMMY OTHOCUTEIbHbIX M3HOCOB MO TPEM XapaKTepHbIM y4acTkam rpadmka M3MeHeHUss Temnepatypbl (CM. YepT.2) - ¢
yCTaHOBMBLUENCS TeMNepaTypoit, C NOBbLILLEHNEM 1 CHUXXEHNEM TeMnepaTypbl

H
H= m Eiﬁm.ﬂ_@mﬁjjﬂ + L fg[%.{f}_%ﬁ]fﬂcﬁ +

24 24,

. (18)
3 r
b L oS (- Cumms) b g

24
2
rae Blipr 80 n B (£) - noBbleHMe M CHUXeHMe TemnepaTypbl HauGoree HarpeToil TOYkM OGMOTKM,

Bblpakaemble opmynamu (5-7) u (10-12), HO He AN KOHEYHbIX 3HAaYEeHWii HTEpBaNoB BPEMeHU £ 1 (53 - f.g} , @ Kak
hYHKLMSI UX HENPEPBLIBHOTO U3MEHEHUS B 3TUX UHTEpBanax.

2.4 4. Tpumep pacyeTta 'E'm_ im F (6e3 npumeHenust OBM) npuBegeH B CPaBOYHOM NPUAOXKEHUN 6.

2.5. PacyeT gonycTMMbIX Harpy3oK 1 neperpysok

2.5.1. PacyeT MakcMmarnbHO AOMYCTUMbIX Harpy3okK ¥ neperpysok NPOBOAUTCS B ABYX CyvasXx:

C Lienbio MPOBEPKN 4OMYCTUMOCTM NpeArnonaraeMoro rpadvka Harpysku;

C uenbio onpeaeneHns BO3MOXHbLIX BapuUaHTOB ABYXCTYNEHYATbIX CYTOYHbIX rpaduKoB Harpys3kun ¢ MakcumarbHbIMU

£5 npu pasnnunbix sHavennax K v & .

2.5.2. PacyeTHylo MpoBepKy AONYyCTMMOCTU Moboro npeobpa3oBaHHOrO B NPSMOYrofbHYy0 hopMy 3agaHHOro rpaduka
Harpy3ku Heob6xoaMMo BbINONHATE No hopmynam (15-18) pacyeTa OTHOCMTENBHOIO M3HOCA BUTKOBOWM M30MNALMN.

2.5.2.1. Tpadvikn Harpysku, npu KoTopbiX & %1 W He NPEBbLILLAIOTCS COOTBETCTBYIOLLME OrpaHMyeHns no n.2.1.3,
crefyeT OTHOCUTB K rpacpukam AOMYCTVMbIX CUCTEMATUHECKMX HAarpy3oK.

2.5.2.2. Tpadhvikn Harpysku, Npyu KOTopbiX & 1 W He NPEBbLILLAIOTCS COOTBETCTBYIOLLME OrpaHMyeHns no n.2.1.3,
crnegyeT OTHOCUTBL K rpachukam AOMYCTUMbIX aBapUHbBIX Neperpys3ok.

2.5.3. PacyeT makcumanbHO OOMYCTUMbIX CUCTEMaTUYECKUX Harpy3oK U aBapuiHbIX NEperpysok ABYXCTYMNEeH4YaToro
CYTOYHOrO rpacmka Harpysku HeobxoaMMO BbIMOMHATL UTEPALMOHHBIM METOAOM, Onpeaensis Kg no cdopmynam (2-4),

(5-7), (10-12) n paBeHcTBa (18). Takoh pacyeT crnegyeT BbINonHATb Ha OBM B cooTBeTcTBUM C Brok-cxemamu
06s13aTenbHOro NpUNoXxeHus 7.

(N3meHeHHas pegakums, Mam. N 1).

2.5.4. TMpensaputenbHoe npubnukeHHoe (63 BLINOMHEHMS pacyeToB) OMpedeneHve AONYCTUMbIX  H

[OBYXCTYMEHYATOro CYTOYHOro rpadwuka HarpyskM C Y4eToM orpaHudeHuii no n.2.1.3, Ho 6e3 onpenaeneHus
OTHOCUTENBHOIO M3HOCA BUTKOBOW M30NALMK, AOMYCKaeTCs NPOBOAUTL MO rpadpukamM npunoxerus 5. Mo HakOeHHbIM 13

rpadhmKoB 3HAUEHUSIM MPEBbILLEHN TEMNEPATYPbl Ly i, e & M MPUHSTOMY UMM PACCUMTAHHOMY B COOTBETCTBUM

C npunoxeHnem 2 3Ha4YeHUo IEII:I}\:I'I cnegyet onpenenatb:

B = Pwd T @ (19)



Brorh = b T Ymrnh T C0m (20)

a 3aTem nposepuTb cobnioaeHme yenosuin Hy p S E o By S8

3.1. B Tabn.1-7 npuseaeHbl 3sHaueHns £g

3. HOPMbl MAKCUMAJIbHO AOMNYCTUMbIX CACTEMATUYECKUX HATPY30K
TPAHCO®OPMATOPOB

W & [Ona CcyTOYHOrO [ABYXCTYNeH4YaToro rpaduka Harpysku

TpaHC(*)OpMaTOpOB npn pasnmyHbliX 3HaYeHUAX Kl n I:H:II:I}\:I'I , paccyuTaHHble B COOTBETCTBUU C ob6s3aTenbHbIM

npunoxexHuem 7.

Tabnuua 1
By =-20°C
By Mnl AU
E5 npusnavennax Ky =0,25-1,0 &9 npu snavenmnax Ky =0,25-1,0

0,25 | 0,4 0,5 0,6 0,7 |1 0,8 0,9 1,0 /0,25 04 | 05|06 | 0,7 0,8 0,9 1,0
0,5 + + + + + + + + + + + + 185|182 178 1,74
1,0 + + + + + + + + 1,79 | 1,77 11,76 |11,74| 1,72 | 1,69 | 1,66 | 1,63
2,0 + + 199196 (193(/189(185|179 161|161 |160|159 157|156 |154 | 152
4,0 1,70 1169 | 167 | 166|164 162 160|157 | 1,47 | 1,46 |1,46|1,45|1,45| 1,44 | 1,43 | 1,42
6,0 156 | 155|154 |154|153/151/150|1,48 1,40 |1,40|140|139|1,39| 1,39 | 1,38 | 1,37
8,0 1,48 | 1,48 | 1,47 | 1,47 | 1,46 1,45 145|143 | 1,37 |1,36 |11,36/1,36| 1,36 | 1,36 | 1,35 | 1,35
12,0 1,41 1,40 |1,40,140|140|1,39 /139|138 133 |1,33|1,32/1,32|1,32| 1,32 | 1,32 | 1,32
24,0 1,30 (1,30 /1,30{1,30{1,30/1,30/1,30|1,30 | 1,26 | 1,26 |1,26|1,26| 1,26 | 1,26 | 1,26 | 1,26

Tabnuua 2
By =-10°C
By Mun[ ad
&9 npusnavenmnax Xy =0,25-1,0 &9 npusnavenmnax Xy =0,25-1,0

0,25 | 0,4 0,5 0,6 0,7 0,8 | 0,9 1,0 | 0,25 | 0,4 05|06 | 0,7 0,8 0,9 1,0
0,5 + + + + + + + + + + + 180177 | 174 | 1,70 | 1,65
1,0 + + + + + + + 195|172 |1 1,70|169 167|165 1,62 | 1,59 | 1,55




20 |19 192|190 187 183|179 |175 169 155 154|153 152 151 149 147|144
40 | 162 | 161 1,60 158 156 154 152|148 | 1,41 |1,40 | 1,40|1,39|1,38| 1,38 | 1,37 | 1,35
60 | 149 | 148|147 146 |145|1,44 (1,42 1,40 | 134 134|134 /133 /133 1,32 | 1,32 | 1,31
80 | 141 141|140 |140|139|1,38|1,37 1,36 1,31 | 1,30|1,30 1,30 1,30 1,29 | 1,29 | 1,28
12,0 | 134 /134{133|1,33|133|1,32|1,31| 1,31 | 1,27 | 1,27 | 1,26 1,26 1,26 | 1,26 | 1,26 | 1,25

240 (123 |123|123|123|123/1,23|123|123| 120 |120120(1,20{1,20| 1,20 | 1,20 | 1,20

Tabnuua 3

B =0°C

By Mull ad

E5 npusnavennax Ky =0,25-1,0 £5 npu snavenmnax Ky =0,25-1,0

0204|0506 |07 |08|09 10 025|04)| 05|06 /07| 08 09 | 10

0,5 + + + + + + + + 1,79 |177|175|1,72169| 1,66 | 1,61 | 1,56
1,0 + + + + + (1199|191 180 | 165 |163| 161 159|157 1,54 | 1,51 | 1,46

2,0 186 183|180 (177 1,74|169|164| 156 1,48 |147 1,46 |1,45|1,44| 1,42 | 1,40 | 1,36
4,0 154 153151150148 (1,46|1,43| 138 | 1,34 {134,133 |1,33|1,32| 1,31 | 1,30 | 1,28
6,0 141 /140|139 138|137 (136|1,34| 1,31 | 1,28 |1,28 | 1,27 |1,27 11,27 | 1,26 | 1,25 | 1,24
8,0 134 1133|133 |132|131|130(1,29| 1,27 | 1,24 (1,24 1,24 |1,24|1,23| 1,23 | 1,23 | 1,21
120 | 1,27 | 126 | 1,26 |1,26| 1,25 (1,25|1,24| 1,22 | 1,20 |1,20| 1,20 /1,20 |1,20| 1,20 | 1,19 | 1,19

240 | 1,16 116|116 |1,16| 1,16 |1,16|1,16| 1,16 | 1,14 |1,14| 1,14 |1,14|1,14| 1,14 | 1,14 | 1,14

Tabnuua 4

B =10°C

B,y Mul Alwvl

9 npusnavennax Xy =0,25-1,0 9 npusnavenmnax Xy =0,25-1,0

025,04 05|06 07| 08|09| 10 025 04| 05|06 /|07| 08 09 | 10

0,5 + + + + + + + 184 | 1,71 |169|167 164|161 157 | 1,52 | 1,44
1,0 + + + 200|194 /186|1,76| 160 | 1,57 155|154 |152|1,49| 1,46 | 1,42 | 1,35

2,0 176 /173|170 |167 163 |158|151| 140 | 1,41 |{1,40|1,39|1,38|1,36| 1,34 | 1,31 | 1,26

4,0 146 144 143 141139136132 1,25 | 1,28 |1,27|1,27|1,26 |1,25| 1,24 | 1,22 | 1,19

6,0 133 1132131130129 (127|124 1,20 | 1,21 |1,21|1,21|1,20|1,20| 1,19 | 1,18 | 1,15



8,0 126 1,26 | 125124123 |122|120 117 | 1,18 1,18 |1,17|1,17|1,17| 1,16 | 1,15 | 1,13
120 | 119 (119|118 |1,18 1,17 |1,16|1,15| 1,13 | 1,14 |1,14|1,14|1,13|1,13| 1,13 | 1,12 | 1,11

240 | 108 /1,08 | 1,08 |1,08| 1,08 |1,08|1,08| 1,08 | 1,07 |1,07|1,07|1,07 1,07| 1,07 | 1,07 | 1,07

Tabnuua 5

B =20°C

By Mu[ Auwy

&9 npu snavenmnax Ky =0,25-1,0 E5 npusnavenmnax Ky =0,25-1,0

025,04 05|06, 07|08 |09|{10| 025 |04 |05 /|06|07 0809 10

0,5 + + + + + 1198|181 /1,00] 163 |160|158 155|152|147 (1,41 1,00
1,0 + 197|192 (187|180 |1,71|157|1,00| 1,49 147|145 |1,43|1,40|137|1,31| 1,00

2,0 166 | 163|160 (156 151 (1,45/1,35(1,00| 1,34 133|132 (1,30|1,28|1,26|1,22| 1,00
4,0 137 1135|134 (132|129 |1,25|1,19,1,00|] 1,21 |1,20|1,19 |1,19|1,18|1,16 (1,13 | 1,00
6,0 125 124123 121|120 |1,17|1,13,1,00| 1,15 |1,14|1,14|1,13|1,13|1,12|1,10| 1,00
8,0 1,18 /1,17 | 1,17 |1,16| 1,15 1,13 |109/1,00| 1,21 |1,11)1,20|1,20/1,10|1,09 1,07 | 1,00
120 | 1,11 | 1,10 1,20 (1,09 1,09 (1,08 |1,06|1,00| 1,07 |1,07| 1,07 |1,06|1,06|1,05|1,04| 1,00

240 | 1,00 100|100 |1,00| 1,00 |1,00/1,00{1,00] 100 |1,00|1,00|1,00|1,00 1,00(1,00| 1,00

Tabnuua 6
gy =30°C
B, Mul Al vy
&9 npusnavenmnax Ky =0,25-1,0 &9 npusnavenmnax XKy =0,25-1,0

025,04 05|06 )07 |08|09)|10]| 025 04| 05 06 /|07]08 09 1,0
05 | + | + | + | + |192 176 127| - | 154 | 151|149 146|142 136 121 -
1,0 189|184 |179|173|164 (151 112| - 141 139|137 |134/131|1,26|1,12 -
2,0 155|152 |148 144|138 (129 /1,02| - 126 | 125|124 /122 /1,20|1,16 |1,05 -
4,0 128 | 1,26 | 1,24 |1,21| 1,18 |1,12|0,97 | - 1,13 |{1,13,1,12 |1,11|1,10|1,07|0,99 -
6,0 1,16 | 1,15 1,13 | 1,12 | 1,09 |1,05|0,95| - 1,07 |1,07 1,06 [1,06|1,05|1,03|0,97 -
8,0 1,09 | 1,08 | 1,08 | 1,06 | 1,05 [1,02 |0,94 | - 1,04 | 103|103 103 1,02|1,00 0,9 -
120 | 102|102 101 |100|099 097|092 - 0,99 1099|099 0,99 0,98|0,97 | 0,94 -




‘ 24,0 ‘ 0,91 ‘ 0,91 ‘ 0,91 ‘0,91‘ 0,91 ‘0,91 ‘ 0,91‘ - ‘ 0,92 ‘ 0,92 ‘ 0,92 ‘0,92 ‘ 0,92 ‘ 0,92 ‘ 0,92‘ - ‘

Tabnuua 7

B =40°C

B,y Mul Alwvl

&9 npusnavenmnax Ky =0,25-1,0 59 npusnavenmnax Xy =0,25-1,0
025 04| 05|06 | 07 |08]09|10]| 025 0,4 05,06 |07 |08/]09 )| 10

0,5 + + 194 (184|169 [1,26| - - 145 | 1,42 | 1,39 11,36 | 1,31 | 1,19 - -
1,0 175170164 156 1,44 |108| - - 1,32 | 1,30 | 1,28 1,25 | 1,20 | 1,10 - -
2,0 1,43 139|135 (130 1,21 |0,96| - - 1,18 | 1,17 | 1,15|1,13 | 1,10 | 1,01 - -
4,0 1,17 | 1,15 | 1,13 |1,09| 1,04 (0,89 - - 1,05 | 1,04 | 1,04 | 1,02 | 1,00 | 0,94 - -
6,0 106 | 1,05| 1,03 |1,01| 0,97 (0,86 - - 0,99 | 0,99 | 0,98 | 0,97 | 0,96 | 0,91 - -
8,0 1,00 | 0,99 | 0,98 |0,96| 0,93 |0,85| - - 0,96 | 0,95 | 0,95 |0,94| 0,93 | 0,89 - -
120 (093092091 (090 0,88 |0,84| - - 0,91 | 0,91 | 0,91 |0,90| 0,89 | 0,87 - -
240 /082082082 |082| 082 082 - - 0,84 | 0,84 | 0,84 |0,84|0,84|0,84 - -

3.2. HopMbl paccynTaHbl B COOTBETCTBUM C pasd.2 Mo CreayrowmM 3Ha4eHusM napaMeTpoB HOMUHANbLHOMO pexuma
TpaHcOpMaToOpPOB:
ﬂH_mm =60°C; T=34; x=09wu ¥ =1,6 - gns TpaHcdopmMaTopoB C Buaamu oxnaxgeHuns M u [; gonyckaetcs

NCMOMb30BaHNE HACTOALLMX HOPM U AN TPAHCHOPMAaTOPOB, Y KOTOPbIX "'-?'r.{.m:ur.{ =55 °C;
ﬁm.mm =40°C; 7=2v; X =1,0n ¥ =1,8 - ana TpaHcchopmaTopoB ¢ Buaamu oxnaxgenus AL v Li;

I E =5,

O.HOM

d=f

E.HOM

3.3. Obo3HayeHne (+) ykasbiBaeT Ha TO, YTO ANS AAHHOIMO pexuma Harpy3ku pacyeTHOe 3HayeHue Kg 2,0, HO
ponyckaeTcs ero no6oe aHaueHue B nHTepsane 1,5 < Kg £ 2,0 no cornacosaHmio C U3rOTOBUTENEM TPaHChopMaTopa.

[NoavepkHyTble 3Ha4YeHns Kj TakKKe OonyckarTcA Nnpu 3TOM e yCIioBUN.

3.4. Ona nNpomexyTouHbIX 3HadeHwit i u E g, T-6. B MHTEpBArNe Mexay YyKasaHHbIMW UX 3HAYeHUsIMU B

Tabnuuax, & crepyeT onpeaenaTb NMHEIHON MHTEpNonALMeli 3a UCKMiodeHreM cryyaes, koraa # » (24 —47) .

4. HOPMbI 4ONYCTUMbIX ABAPUWHBLIX MEPEFPY30K TPAHC®OPMATOPOB

4.1. B 1abn.8-14 npuBepeHbl 3Ha4eHUs AOMYCTUMbIX aBapMIHLIX Meperpysok fg B 3aBUCMMOCTM OT 3Ha4YeHus

Ha4vanbHbIX Harpysok Kl npu pasnuyHbiX 3HaAYeHUsX TemnepaTypbl Oxfnaxaarwlwen cpeabl CH:IIII}:II ana



TpaHcdopMaTopoB KnaccoB HanpsixeHus 4o 110 kB BKMounTEnNLHO.

Tabnuua 8
By =20 °C

By Mnl A4
£9 npv pasnnunbix sHavennax £y =0,25-1,0 &9 npu pasnnuHbix  sHavenmax £ =0,25-1,0
0,25 04 | 05| 0,6 0,7 08 | 0910|025 04 | 05| 0,6 0,7 0,8 | 09 1,0
0,5 2,0 2,0 2,0 2,0 2,0 2,0 20 (20| 2,0 2,0 | 2,0 2,0 1,9 1,9 1,9 1,9
1,0 2,0 2,0 2,0 2,0 2,0 2,0 20 (20| 19 1,9 | 1,9 1,8 1,8 1,8 1,8 1,8
2,0 2,0 2,0 2,0 2,0 2,0 20 | 20 (20| 1,7 | 1,7 | 1,7 1,7 1,7 1,7 | 1,7 1,7
4,0 1,9 1,8 1,8 1,8 1,8 18 |18 18| 16 | 16 | 1,6 1,6 1,6 16 | 1,6 1,6
6,0 1,7 1,7 1,7 1,7 1,7 1,7 1,7 | 1,7 | 16 1,6 | 1,6 1,6 1,6 1,6 1,6 1,6
8,0 1,7 1,7 1,7 1,7 1,7 1,7 1,7 | 1,7 | 16 1,6 | 1,6 1,6 1,6 1,6 1,6 1,6
120 | 1,6 1,6 1,6 1,6 1,6 1,6 16 |16 | 15 1,5 | 1,5 1,5 1,5 1,5 1,5 1,5
240 | 1,6 1,6 1,6 1,6 1,6 1,6 16 |16 | 15 1,5 | 1,5 1,5 1,5 1,5 1,5 1,5

Tabnuua 9
By =-10°C

By Mul ad
&5 npu pasnnunbix sHavenmnsax £ =0,25-1,0 &5 npu pasnnunbix sHadennax £ =0,25-1,0
0,25| 0,4 0,5 0,6 0,7 08 | 09|10 (0,25| 04 | 0,5 0,6 0,7 0,8 0,9 1,0
0,5 20 | 2,0 2,0 | 2,0 2,0 20 | 20|20 19|19 | 19 1,9 19 | 1,8 1,8 1,8
1,0 20 | 2,0 2,0 | 2,0 2,0 20 | 20|20 18 | 18 | 18 1,8 18 | 1,7 1,7 1,7
2,0 2,0 2,0 2,0 2,0 2,0 20 (19 19 |17 | 17 1,7 1,6 1,6 1,6 1,6 1,6
4.0 1,8 1,8 1,8 1,8 1,8 1,7 | 1,7 | 1,7 | 16 | 1,6 1,5 1,5 1,5 1,5 1,5 1,5
6,0 1,7 1,7 1,7 1,6 1,6 16 | 16 | 16 | 1,5 | 1,5 1,5 1,5 1,5 1,5 1,5 1,5
8,0 1,6 1,6 1,6 1,6 1,6 16 | 16 | 16 | 1,5 | 1,5 1,5 1,5 1,5 1,5 1,5 1,5
12,0 | 1,6 1,6 1,5 1,5 1,5 1515|1515 | 15 1,5 1,5 1,5 1,5 1,5 1,5
240 | 15 1,5 1,5 1,5 1,5 1515|1515 | 15 1,5 1,5 1,5 1,5 1,5 1,5

Tabnuua 10



B =0°C

P Mwa A

E5 npu pasnnunbix sHavenmnax £y =0,25-1,0 5 npu pasnnunbix sHavenmnax £y =0,25-1,0

025| 04 | 0,5 | 0,6 0,7 08091002504 |05 |06 |07 |08 )09 |10

0,5 20 | 20 | 20 | 2,0 2,0 2020|2019 (19|18 |18 | 18 | 18 | 1,7 | 1,7
1,0 20 | 20 | 20 | 20 2,0 2020|2018 |17 | 17 |17 | 17 |17 | 1,7 | 16
2,0 20 | 20 | 20 | 19 1,9 19 /19 18|16 | 16 | 16 | 16 | 16 | 16 | 16 | 15
4,0 17 | 1,7 | 1,7 | 1,7 1,7 1716 |16 |15 | 15|15 15|15 | 15 | 15 | 15
6,0 16 | 16 | 16 | 16 1,6 15/15|15}15 |15 |15 15|15 | 15 | 15 | 15
8,0 15|15 | 15 | 15 15 15/15|15}15 |15 |15 15|15 | 15 | 15 | 15
120 | 15| 15 | 15 | 15 15 15/15|15}15 |15 |15 15|15 | 15 | 15 | 15

240 | 15| 15 | 15 | 15 15 15/15|15}15 |15 |15 15|15 | 15 | 15 | 15

Tabnuua 11

B =10°C

By Mul Alwvl

£5 npv pasnnunbix sHavenmnax £ =0,25-1,0 £9 npv pasnnuHbix sHavennax £y =0,25-1,0

025,04 |05 06)| 07 0809 /|10025|04)|05)|06 |07 |08 ]]09]10

0,5 20 | 20 | 20 | 2,0 2,0 20| 20 |20 138 18 | 1.8 | 18 17 1,7 | 1,7 | 16
1,0 20 | 20 | 20 | 2,0 2,0 20 | 20 |19 17 17 | 1,7 | 16 1.6 16 | 16 | 1,6
2,0 19 | 19 | 19 | 19 1,8 18 | 18 |17 | 16 15| 15 | 15 15 15 | 15| 15
4,0 16 | 16 | 16 | 1,6 1,6 16 | 15 |15 14 14 |14 14 | 14 14 |14 | 14
6,0 15|15 |15 | 15 15 15,14 |14 | 14 14 |14 14 | 14 14 |14 | 14
8,0 14 |14 | 14 | 14 1,4 14 14 |14 | 14 14 |14 14 | 14 14 |14 | 14
120 | 14 | 14 | 14 | 14 1,4 14 14 |14 | 14 14 |14 14 | 14 14 |14 | 14

240 | 14 | 14 | 14 | 14 1,4 1414 |14 | 14 14 |14 14 | 14 14 |14 | 14

Tabnuua 12

By =20°C

P MwuA Awy




E5 npu pasnnunbix sHavenmnax £ =0,25-1,0 £5 npu pasnnunbix sHavenmnax £y =0,25-1,0

025,04 |05,06 |07 08|09 10,025} 04 05 06|07 | 08|09 ] 10

0,5 20 | 20 | 2,0 | 20 20 | 20 | 20 |20 1,7 17 | 17 | 3,7 | 17 | 16 | 16 | 15
1,0 20 | 20 | 20 | 2,0 20 | 20| 18 | 18| 1,6 16 | 16 | 16 | 16 | 15 | 15 | 1,5
2,0 18 |18 | 1,8 | 1.8 1,7 1,7 | 1,7 |16 | 15 15 (15|15 |15 14 | 14 | 14
4,0 15|15 15 | 15 15 14|14 (14| 14 14 |14 |14 |14 14 | 14 | 14
6,0 14|14 14 | 14 14 |14 | 14 |13 | 14 14 |14 |14 |14 14 | 14 | 14
8,0 13|13 13 | 13 1.3 13|13 (13| 14 14 |14 |14 |14 14 | 14 | 14
120 | 13 | 13 | 13 | 13 1.3 13|13 (13| 14 14 | 14 |14 |14 14 | 14 | 14

240 | 13 | 1,3 | 1*3 | 1.3 13 |13 | 13 |13 ]| 14 14 |14 |14 |14 14 | 14 | 14

Tabnuua 13

By =30°C

By Mul AUwl

£9 npv pasnnuHbix sHavenuax £ =0,25-1,0 £5 npv pasnnunbix sHavenmnax £ =0,25-1,0

0,25 04 | 05| 0,6 o7 0809 10,025 04 | 05|06 |07 |08]|09]10

0,5 20 | 20 | 20| 20 20 | 20 | 20 | 19| 17 16 | 16 | 16 | 16 | 15 | 15 | 15
1,0 20 | 20 | 20| 20 1,9 19 | 18 | 1,7 | 1,5 15 15|15 |15 |15 |14 |14
2,0 18 | 1,7 | 1,7 | 1,7 1,6 16 | 15 (14| 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14
4,0 14 |14 14 | 14 14 13 |13 |13 | 13 13 (13|13 |13 |13 | 13| 13
6,0 13|13 13| 13 13 13 |13 |12 | 13 13 (13|13 |13 |13 | 13| 13
8,0 12 |12 |12 | 1,2 1,2 12 |12 12| 13 13|13 (13|13 |13 |13 | 13
120 | 12 | 1,2 | 1,2 | 1,2 1,2 12 |12 12| 13 13|13 (13|13 |13 |13 | 13

240 | 1,2 | 12 | 12 | 1.2 1,2 1,2 12 12| 13 13 (13|13 |13 |13 | 13| 13

Tabnuua 14

B, =40°C

By Mwnl Adwny

5 npu pasnnunbix sHavenmnax £y =0,25-1,0 &5 npu pasnnunbix sHavenusax £ =0,25-1,0

02504 05|06 07|08 09 )| 10/025| 04 05|06 07 )|08]09]10

0,5 20 | 20 | 20| 20 | 20 2,0 19 | 17|16 | 16 | 15 | 1,5 1515 |14 |14



1,0 20 |19 19|19 | 18 1,7 16 | 14| 15 | 15 | 14 | 14 14 | 14 |14 | 13
2,0 16 | 16 | 16 | 15 | 15 1,4 13 13|14 | 14 | 13 | 13 13 13|13 |13
4,0 13 13 |13 |13 | 1.2 1,2 12 /12| 13 |13 |13 | 13 13 |13 | 13| 12
6,0 12 12 |12 | 12 | 1,2 1,2 11 1112 12 |12 | 1,2 12 | 1,2 | 12 | 1,2
8,0 12 11 11|11 | 11 11 11 11} 12 12 | 12 | 1,2 12 |12 |12 | 1,2
20|11 11|11 |11 11 11 11 11} 12 12 | 12 | 1,2 12 |12 |12 | 1,2

240 111 |11 |11 | 11 11 11 11 11) 12 |12 |12 | 1,2 12 | 1,2 | 12 | 1,2

4.2. 3HaueHWs] CyTOUHOrO OTHOCWTENBbHOTO M3HOCA & BWUTKOBOM M30MSUMM AMSl CYTOYHOTO [ABYXCTYMEHYaToro
rpadvka Harpysku AaHbl B CPaBOYHOM MpUIIoXeHun 8.

4.3. Hopmbl paccunTaHbl B COOTBETCTBUM C pasAd.2, No npedenbHbiM 3Ha4YeHNsSM napaMeTpoB HOMUHAMLHOTO pexuma
TpaHcdOpMaTopoB, yka3aHHbIM B N.3.2.

4.4. Mpumep. Onpegenntb 4ONYCTUMYIO ANUTENBHOCTL aBapUMHON Neperpysku Kg = 1,8 npy HayanbHOM Harpyske

Kl = 0,9 npu Temnepatype oxnaxgatoLen cpeapl 'E'Dm =0 °C ana tpaHcdhopmaTopa TMH-6300/110.

Mo 1a6n.10 (npwu 'E'Dm =0 °C) Haxogum Ans Kl = 0,9 rpady, roe Kg = 1,8. Oonyctumoe BpeMsi Takom
neperpysku pasHo 2,0 u.

4.5. ina TpaHcdopmaTopoB KnaccoB HanpshkeHus cebiwe 110 kB npu TemnepaTtype oxnaxgatowlen cpeabl He bonee
20 °C Heob6x0aNMO NPUMEHATL HOPMbI Tabn.8-14, HO ANs 3HaYeHus @Dm , yBenuyeHHoro Ha 20 °C. [1na TemnepaTypbl

oxnaxgatowwen cpegbl 30 °C n 40 °C 3HayeHus Kg onpenenartb no Tabn.15 u 16.

(N3meHeHHas pegakums, Mam. N 1).

MPUNOXEHWE 1
Obs3aTenbHoe

NMPEOBPA3OBAHUE 3ANJAHHOI'O UMK PEAJTbHOIO UCXOAHOI O NrPA®UKA
HAIPY3KU TPAHC®OPMATOPA B 3KBUBAJIEHTHbIU NPAMOYTOJIbHbIU

1. 3amaHHbIl UMK peanbHbIA UCXOAMbI TpacduK Harpyskn B BUAE 3aBUCUMOCTM WM3MEHEHWSt MOLLHOCTM .5
nepegaBaemMoli TpaHCcOpMaTopoM BO BpeMeHW, OOMmkeH ObiTb npeobpa3oBaH B 3KBMBANEHTHbIN (B TEMMOBOM

OTHOLLIEHW) NPAMOYTOMNbHbINA rPachyK Harpy3kn NPOACIKUTENBHOCTBIO 7 .

,D,OﬂyCKaeTCﬂ B Ka4yecCcTBe WUCXOAHOro rpacpm(a Harpys3km ucnonb3oBaTb rpacpm( N3MEHEHNA TOKa Harpysku J BO
BpeMeHu.

2. MpeobGpa3oBaHne UCXOOHOro rpadvka HarpyskM B OKBMBANEHTHbIA MPSIMOYTONbHbLIA B COOTBETCTBUM C 4YepT.1
HeoBXoaVMO BbINOMHATL B CriedytoLen nocneaosaTensHOCTH.

Mpeo6pa3oBaHue ncxogHoro rpacduka Harpy3ku TpaHcpopmaTopa B 3KBUBaANEHTHbIN ABYXCTYNeHYaTbIN
npsiMoyronbHbIN rpaduk



1 - ncxogHbIN rpadmk Harpysku; 2 - AByXCTyNeHYaTbI NPSMOYrofbHbIN rpaduk Harpyskm

YepT.1

2.1. Ha ncxogHom rpadpmke npoBeCcTn NMHUIO HOMUHANBHON Harpysku .S'HDH MIM HOMWHAaMbLHOro ToKa frn:-r.:-

2.2. TlepeceyeHneM NMHAN HOMUHANBHOM HArpy3kM C MCXOAHBLIM TPachvkoM Ha MPOACIDKUTENBHOCTU 2 rpaduka
- ’
BbIAENWUTb Y4aCTOK HaMBOoMbLLEN Neperpy3kit NPOAOIKUTENLHOCTLIO # .

2.3. OcTaBLUyloCs YacTb UCXOOHOro rpadhmka Harpysku pasbutb Ha #2 WMHTepBanos ﬁ.i!-, ncxods M3 BO3MOXHOCTM

npoBeCTU NMUHNIO cpe,quVl Harpys3ku B KaXXjoM UHTepBare, a 3ateM onpeaenntb 3Ha4eHna -5'1 , 52 , +, .'E-'m .

2.4. HauanbHyto Harpysky i aKBuBaneHTHOro rpacvka crefyeT paccumnTbisaTh No popmyre

1 skt +s2ideq +. +etie,

K —_—
1 SI-I]:IH ‘“'—I\""l +ﬁ£2+---+ﬁ5m

1)

'
2.5. YyacTok neperpysku %  Ha MCXOQHOM rpacuke pasbutb Ha P WHTepBanoB &4 , Mcxoas U3 BO3MOXHOCTM

- ‘ ‘ '
NpoBECTU NMUHUIO CpelHEN Harpy3kn B KaXXOgoM MHTepBarne, a 3ateM onpenesrnintb 3Ha4eHua -5'1 , 52 yerny SP .

’
2.6. K5 akeuBaneHTHoro rpachvka npeasapuTenbHO PaccuMTLIBaTL Mo hopmysie

I I R G o .
: _— Ly + Ny + .+ Ay, '

!
3aTem cregyeT CpaBHMTb MOMyyeHHOe 3Hauenne Kg C Ky VCXOOHOTO rpadvika Harpysku; ecnu



Ky 208K, , 1o cnenyer npuwmmars Ko = X5 ; ecnn Ky < 08K, .. , To cnemyer npunumats

Fq =09, .., anpoaomk1TensHoOCTb Neperpysku 4 B aTOM Criyyae CriefyeT CKoppekTUpoBaTh Mo dopmyre

(K3)°

lsg = —2 .
(0.9 )

©)

3. Ecnu xapaktep ucxofHoro rpacuka Harpysku He no3BOSISIET BbINOMHUTL NpeobpasoBaHns ero B ABYXCTyNeHYaThbln
(HanpumMep, NpY NPYUMEPHOM PABEHCTBE HECKOSIbKUX MAaKCUMYMOB Neperpysok) Uim npu HeoGXoauMOCTU MOBbILEHHON
TOYHOCTV OnpeferieHnss [OMNyCTUMOro pexuma MNeperpyskM pacyeToM Mo pasf.2, TO TakoW WCXOAHbIA rpadvk

HEO6XOAMMO MPEACTaBUTL MPSIMOYTOMbHOM JOMAHON NMHWEN, YCPeAHsoWeN Harpysky no BCeM WHTepsanam &

NPOAOIKUTENLHOCTU { rpadhuka Harpysku, kak NokasaHo Ha npumepe Yepr.2.

MpeobpasoBaHue UcxogHOro rpacmka B IKBUBANEHTHbIA MHOroCTyneH4aTbi NPAMOYrofbHbIN
Npu HaNM4YUM HECKOJNIbKUX MaKCMMYMOB Nneperpy3ok

s 7
e “Pmex ':wax

ﬁtf drp'._ L . L . ) . L dtﬂ?

e
-

1 - CXo4HbIN rpaduK HarpysKku; 2 - aKBMBASIEHTHbIA MPSAMOYrOfbHbLIN rpaduK Harpysku

YepT.2

MPUNOXEHUE 2
Obs3aTenbHoe

ONPEOENEHUE 3KBUBAJIEHTHOW TEMMEPATYPbI OXNTAXOAIOLLEW CPEAbI

1. OkBUBamneHTHasi TemnepaTtypa oxnaxgailollei cpefbl - 3TO Takasi YCMOBHO MOCTOsSIHHAs 3a MPUHSTOE Bpems
TemnepaTtypa, Mnpu KOTOPON M3HOC BWUTKOBOW W30MsiLMM OOMOTKM paBeH WM3HOCY €e 3a Takoe e BpPeMsi, HO npwu
n3MeHsLLencs TemnepaType oxnaxaatowen cpeap.

2. OkBMBaneHTHyO TemnepaTypy 3a nobor NPoMEeXyTOK BpEMEHU (CYTKM, MeCsiL, CE30H, rof) cneayeTt onpeaensite no
dopmyne



1
B = 20-@[_(2@%15 + 22 16 +_._+2@m-ﬂ‘5)],
M

roe # 2 12 - KONUYeCTBO PaBHLIX MHTEPBAIOB MPOMEXYTKa BPEMEHMU;

Hanpumep: Ans CYTOK - Yachbl, ANsi MeCsILEB - CYTKU, AN ce30Ha - Hedenu, Ans roga - Mecsiubl;

o1 Do+ Do - TEMNepaTypa oxraxpatolueil cpeabl no kaxaoMy uHTepsany, °C.

3. TemnepaTypy oxnaxgatoLlei cpeabl Mo KaxaoMy MHTEpBany crieqyeT NpUHUMaTh CpeaHel, eCrii M3BECTHO, YTO ee
N3MeHeHue 3a MHTepBan He npesblwaeT 12 °C, UK 3KBMBANEHTHON, PacCYMTLIBAEMOV MO BhILLENPUBEAEHHON hopmyne
C pasgerneHneM MHTepBara Ha elle MeHbLUMEe paBHble YacTu, ecriv N3MeHeHue TeMrnepaTypbl 3a MHTEpBan NpeBbillaeT

12 °C.

4. MNpw oTpuuaTenbHbIX 3HAaYEHUSIX CPefHeN TeMnepaTypbl OXnaxaatLLero Bo3ayxa 3a uHTepsan crnegyeT npyHuMaThb
CKOpPEKTUPOBaHHOE 3Ha4eHne @l;m.:' B COOTBETCTBUM C YEPTEXKOM.

Fpadmk KOPPEKTUPOBKU CPEeaHUX 3HAaYEHUI oTpULaTeNbHbIX TeMNepaTyp oxnaxaaroLlero Bo3gyxa

!

By
=20

=17

I

2 |

——

]
f
/
L]

-~

=1

=24

L =40 -5y @

1 - anga TpaHcgopmaTopoB ¢ Buaamu oxnaxgenns M v [1; 2 - onga TpaHccopmaTtopos ¢ BUAOM oxnaxaexus AL

5. CpenHee 3Ha4yeHune CH:ID}EII.!' cnenyet onpenenatb USMepeHnaAMn nnn NpuHMMaTb AaHHble MECTHOM MeTeOCﬂy)K6bI,

unu ganHele CHuMM 4.11, pasgen A rn.6 "CtpouTtensHas knumartonorus u reogusuka” Mocctpos CCCP.

6. [lonyckaeTca nNpuMHMMaTh 3Ha4YeHUsi rOA0BOW U CE30HHbIX 3KBMBANEHTHOW TemnepaTypbl OXNaxgalrowero Bo3agyxa
no HacerneHHbiM nyHkTam CCCP, npmBeaeHHble B Tabnuue.

HaceneHHbI NyHKT OkBMBaneHTHasi TemnepaTypa, °C
rogosast 3UMHAS* neTHas™
AbakaH 8,7 -19,3 17,6
AnpgaH 4.8 -20,1 14,6
Anma-Ata 14,3 -5,9 22,2
AHavxaH 18,6 -0,3 26,3
AKTIOOMHCK 12,1 -14,1 20,9
ApxaHrernbck 5,8 -11,4 14,0




AcTpaxaHb
AUMHCK
Auwxabapg
Baky
BapHayn
baTtymu
Benropoa
Benopeuk
BepesHsaku
Buiick
BupobuakaH
BnaroselleHck
BraroBelueHckoe
BpaTtck
Bpect
BpsiHck
Byxapa
BepxosiHCck
BunbHioc
BuHHMua
BuTebek
BnagueocTok
Brnagnmup
Bonrorpag
Bonorga
BopkyTa
BopoHex
Bopowmnosrpag
Momens
"opbkuin
"pogHo
po3HbIN

lNypbes

15,7
7,5
21,6
17,8
9,4
16,1
11,5
6,9
7,5
8,6
10,0
10,4
9,2
7,1
11,0
9,7
18,7
2,9
9,9
10,7
9,4
10,0
8,8
14,5
7,4
0,5
11,0
13,3
10,4
8,9
10,1
15,0

15,5

-16,4

24,1
16,3
29,8
24.8
18,2
21,6
19,3
15,2
16,0
17,4
18,9
19,7
17,9
16,3
17,9
17,4
26,3
13,2
17,0
17,8
16,9
17,4
16,8
23,0
15,5
9,4

19,0
21,2
17,7
171
171
22,8

243




bxambyn
[JHenponeTpoBck
[oHeuk
OyaouHka
OywaHbe
EBnatopus
EpeBaH
XnaHoB
>Kutomup
3anopoxbe
3es
3bIpsiHOBCK
VBaHoBO
VBaHoO-PpaHKoBCK
Wrapka
WxeBck
MpKyTCK
WMowkap-Ona
KaszaHb
KanunnHrpag
KanvHuH
Kanyra
Kanganakiwia
KaparaHga
KemepoBo
Kepub
K3bin-Oppaa
Knes
KupoBobag
Kupos
KupoBorpag

Kuposck

14,2
13,6
12,6
0,2
18,2
14,8
16,4
13,6
10,8
13,8
7,4
8,4
8,1
10,9
2,1
10,1
7,1
8,6
9,4
9,8
8,1
8,8
4,5
10,1
7,8
15,1
16,3
11,2
171
7,9
12,0

29

22,1
21,3
20,4
9,9
25,7
22,1
23,9
215
18,0
21,6
16,7
17,6
16,1
17,7
12,0
17,4
16,0
16,9
17,8
16,5
15,9
16,5
12,5
18,9
16,7
22,6
24,7
18,9
24,4
16,4
19,4

10,9




KnwwnHes
KokyeTaB
Komcomonbck-Ha-Amype
KocTtpoma
KpacHogap
KpacHosipck
KpemeHuyr
Kpuson Por
Kynbbiwes
KypraH
Kypran-Tto6e
Kypck
KyTtauncu
JleHnHrpag
JInneuk

Jyuk

JlbBOB
MaragaH
MarHutoropck
Maxaukana
MuHck
MwuHycurHCK
MwupHbIn
Morvnes
MoHueropck
Mocksa
MypmaHck
Hanbunk
HapbIH
HapbsaHn-Map
HaxunyeBaHb
HeBWHHOMbICCK

HwxHu Tarmn

13,4
9,6
9,3
8,2

14,9
8,0

12,3

13,3

111
8,8

19,9

10,6

16,8
8,6

10,9

10,9
9,9
2,5
8,6

16,0
9,5
8,8
4,6
9,7
3,8

10,1
3,4

13,3
8,8
2,0

18,1

13,7

6,5

20,6
18,3
18,3
14,3
22,3
16,7
20,5
20,9
19,6
17,4
27,3
18,4
22,8
16,4
19,0
17,8
16,5
111
171
23,7
16,8
17,7
16,8
151
11,8
18,00
10,7
20,9
16,2
10,3
25,8
21,2

14,8




Hukonaes
HukonaeBck-Ha-Amype
Hosropopg
HoBoky3HeLk
Hosopoccunck
HoBocubupck
Hopunbck
Opecca

Owmck
OppoxoHukMase
Open

OpeHbypr
OnmskoH

Ow

Maenogap
MeHsa

Mepmb
MeTpo3asoack
MeTponaenosck
MeTponasnosck-KamuaTckui
MonTaBa
MpxeBanbck
Mckos
MaTuropck

Pvra

PosHo
PocTtoB-Ha-[JoHy
Py6uoBck
PssaHb
CamapkaHg
CapaHck

Capatos

14,2
6,3
8,3
8,3

15,8
8,3
0,7

13,8
8,4

11,8
9,9

12,0
2,2

15,9

10,9

10,4
8,2
7,1
8,8
52

12,0
9,2
8,8

13,1
8,9

10,7

14,0

10,1
9,6

17,0

10,0

12,5

-17,7

-20,1

-10,9

-10,6

21,8
15,1
16,0
17,0
22,7
17,2
10,5
21,3
17,1
18,9
17,8
20,7
12,4
23,5
19,8
18,6
16,7
15,1
17,5
11,9
19,7
16,0
16,3
20,7
15,8
17,7
21,9
19,0
17,7
24,4
18,3

21,0




Ceepanosck
CemunanaTuHck
Cvmdpepononb
CwmorneHck
CoseTtckas NaBaHb
Coun
CraBponornb
Cymraut
Cymbl

CypryT
Cyxymun
ChbIKTbIBKap
TaraHpor
Tanwet
Tanabl-KypraH
Tamb6os
TannuH
TawkeHT
Téunucu
Temup
TepHornonb
Tobonbck
TonbarTu
Tomck

Tyance

Tyna

TioMeHb
Yxropog
YnaH-Yae
YnbaHoBck
Ypanbck
Yccypunck

YcTb-KameHoropck

7,8
12,0
13,7

9,0

6,5
15,7
13,5
17,0
10,9

5,6
16,1

6,5
14,4

7,3
13,5
10,9

8,2
17,9
16,4
13,3
10,6

7,8
11,4

7,5
16,0

9,4

8,6
12,9

8,3
10,0
12,5
10,7

11,2

-14,9

-15,0

-20,1
-12,4
-12,8
-171

-15,00

17,6
20,9
20,8
16,5
14,0
21,9
20,9
23,9
18,5
14,9
21,9
15,0
22,4
16,4
21,7
19,0
15,3
25,7
23,5
22,3
17,6
16,6
19,8
16,4
22,4
17,3
16,2
19,6
17,6
18,4
21,3
19,0

19,9




Ypa 9,9 -13,1 18,3
depraHa 18,0 -0,6 25,6
DpyHse 15,0 -3,8 22,8
XabapoBck 10,8 -18,6 19,7
XaHTbI-MaHcuick 6,7 -18,5 15,8
XapbKkoB 12,1 -6,3 19,8
XepcoH 14,2 -2,1 21,8
XMenbHULIKMIA 10,7 -4,4 17,8
LlenuHorpag 9,9 -16,3 18,8
Yebokcapbl 9,1 -11,9 17,4
YenabuHck 9,2 -14,3 17,8
YepenoseL, 7,7 -10,2 15,8
Yepkacchbl 11,7 -4,9 19,2
YepHuros 11,1 -5,7 18,5
YepHoBLbI 11,6 -3,6 18,6
YuMkeHT 17,0 -1,2 25,1
Yuta 7,5 -20,1 16,8
Onucta 14,7 -5,4 22,9
FOxxHo-CaxanuHek 7,5 -11,6 15,0
AxyTck 6,4 -20,1 16,6
Apocnaenb 7,9 -10,6 15,8

* [lekabpb, sHBapb, heBparnkb.

** NioHb, Nonb, aBrycr.

(N3meHeHHas pepakums, Mam. N 1).

MPUNOXEHWE 3
CnpaBoyHoe

Tabnuua 1

JonycTumbie aBapuiHbie neperpy3ku TpaHcdopmarTopoB™®
6e3 yyeTta HavyanbHou (NpeALeCTBYIOLWEN) Harpy3Ku

MponomkuTensHocTs | Meperpysku, B 4ONSX HOMUHAMNBHOMO TOKa, B 3aBUCMMOCTY OT TeMnepaTypbl OXIaXaarLLero
neperpysku B BO3JyXa BO BpeMsl Neperpysku
TEYEHWE CYTOK, Y




-20°CuHmke | -10°C 0°C 10 °C 20°C 30°C 40 °C

ma ol omapad imanad M ool oM A ol om A adm o od
05 20 | 19 |20 18|20 17 20|16 20|15 |19 15| 17 | 14
1,0 20 | 18 |20 |17 20|16 |19 16 | 18 | 15|17 | 14 | 14| 13
2,0 20 | 1,7 | 19|16 |18 |15 |17 15 16 | 14|14 | 14| 13| 13
4,0 18 | 16 |17 |15 |16 15|15 | 14|14 |14 | 13|13 |12 | 12
6.0 17 | 16 |16 |15 |15 15|14 | 14|13 |14 | 12|13 |11 | 12
8,0 17 | 16 |16 |15 |15 15|14 | 14|13 |14 | 12|13 |11 | 12
12,0 16 | 15 15|15 |15 15|14 | 14|13 |14 | 12|13 |11 | 12
24,0 16 | 15 15|15 |15 15|14 | 14|13 |14 | 12|13 |11 | 12

* KnaccoB HanpsbkeHnus o 110 kB BknountensHo.

Tabnuua 2

OonycTMMble aBapuitHble Neperpysku TpaHcopMaTopoB Npu BbIGope NX HOMUHANbLHOW MOLLHOCTH
AONs NPOMBbILLNIEHHbIX NOACTaHLUIA NpU NpeALlecTBYOLEeN Harpy3ke, He NpeBbiwaroLyen 0,8

Mpoponxu- Meperpy3skun, B AOMSX HOMUHANbLHOrO TOKa, B 3aBUCUMOCTW OT 3KBMBANEHTHOW TeMnepaTtypbl
TEJNIbHOCTb Neperpys3ku oxnaxagartuiero sosgyxa
B Te4eHune CyToK, 4
-20 °C -10°C 0°C 10 °C 20°C 30°C 40 °C
M40 Aad M AL AL M A A M O A, LM, B AL, WM, A AL LM, 4 AL, L
0,5 20|19 (20/18/20 18|20 1,7 | 20 16 [ 20| 15 |20 | 15
1,0 20 |18 (20|17 /20 |17 |20| 16 |20 15 19| 15 |17 | 14
2,0 20| 17|20 /16 /19 16|18 | 15 | 1,7 | 14 16| 14 |14 | 13
4,0 1816 |17 15|17 |15 |16| 14 | 14| 14 |13 | 13 |12 13
6,0 1,7 16 |16 (15|15 |15 15| 14 | 14| 14 |13 | 13 |12 12
8,0 1,7 16 |16 (15|15 |15 14| 14 | 13| 14 |12 13 |11 12
12,0 16 15 |15|15|15 |15 |14 | 14 | 13| 14 |12 | 13 |11 12
24,0 16 15 |15|15|15 |15 |14 | 14 | 13| 14 |12 | 13 |11 12

(N3meHeHHas pepakums, Mam. N 1).

MPUNOXEHWE 4
CnpaBoyHoe

TENNOBAA NOCTOAHHAA BPEMEHUA TPAHC®OPMATOPOB

Mpn onpegeneHWn AOMNYCTUMbIX Harpy3ok M Meperpy3ok pacyeTHbIM MeToAOM Mo pasg.2 crnegyetr NpuHUMaThb



3HayeHnss TennoBbIX MOCTOSHHLIX BpemeHu, KoTopble B cootBeTcTBUM ¢ TOCT 11677-75 pormkHbl cogepxatbCca B
nacnopte TpaHcdopmaTopa. [pn OTCYTCTBMM TakMX AaHHbIX B Macnoprax TpaHcgopMaTopos, BbiMyLLEeHHbIX nocne 1975
r., crnegyeT NPMHUMATb 3HAYEHWS TEMOBbIX MOCTOSAHHLIX BPEMEHW, NPUHATLIE B pasA.3.

Ona TpaHcdopMaTopoB, BbiNyLWEHHbIX 4o 1975 T., pekoMeHayeTcs MPUHMMAaTh 3HAYEHWUS! TEMMOBbIX MOCTOSIHHbIX
BpemeHu TpaHcdopmaTtopa, NprBeaeHHbIe B Tabnuue.

Bua oxnaxageHus MoLuHocTb TpaHcdopmaTtopa, Bbiclwee HanpsikeHue, KB 3HayeHne TennoBon
KB-A NOCTOSIHHON BPEMEHM

M, O o 6300 Bkntou. o 10 Bkntou. 2,5

Ot 1000 go 40000 BKmtou. 35 3,0

Csabliwie 40000 35 2,0

Ot 2500 go 25000 BKrtOY. 110 3,0

Csbiwe 25000 110 2,0

au, 4 o 100000 Bkritoy. Csbiwe 110 1,5

MNPUNOXEHWUE 5
PekomeHagyemoe

rPA®UYECKUA METO[ ONPEOENEHUSA NPEBbLILUEHUA TEMIMEPATYPbI

1. Mpacukm yepT.1-4 OaloT BO3IMOXKHOCTb, He Mpuberasi K BblYUCIIEHUSIM, OMpeaenuTb NPEeBbILEHNUS TemnepaTypbl
e M P pr g M0 324aBaEMbIM 3HAYEHNSIM UCXOAHBIX AAHHBIX, HO C MEHBLLE TOYHOCTBIO MO CPABHEHMIO C PACYETOM.

Fpacdmku ansa onpepeneHus '-'.9']...[ npu neperpyskax TpaHccpopmaTopoB
c Bugamu oxnaxgeHma Mmn i




Fpacmku ana onpeneneHus '-'_?'H npu neperpyskax TpaHcgopmaTopoB
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2. Ecnu TemnepaTypa Haubonee HarpeToli Toukn o6moTku & unm Temnepatypa macna =, B BepxHux criosix,
onpepensieMble 4ns npeanonaraeMbiX aBapUiHbIX MEPErpy3oK No ypaBHEHUIO

I:'-|::II'I:II'['I' =@D}CI'I +ﬁH+ﬁI'EHT.H =@H+ﬁ-

HHT.M

6yayT NpeBbilLaTh NPeaensHO A0NYCTUMbIE 3Havenns Bl . =160 °Cu &, .. =115 °C He Gonblue, YeM Ha
5 °C, T0 Heo6x0AMMO MosTyHeHHbIE C MOMOLLLIO rPadVKoB pesynbTaThl NPOBEPUTL PACYETOM B COOTBETCTBUM C pass.2.

3. MNpumep ncnons3oBaHUs rpadmKoB.

3.1. Onpegenutb TemnepaTtypy Haubonee Harpetoh TOYKM OBMOTKM @m TpaHcgopmatopa TMH 6300/110,
paboTatoLLero no npeobpasoBaHHOMY B ABYXCTYNEHYATbIA CyTOYHOMY rpacouky Harpysku:

HavanbHas Harpyska Kl =0,57;
neperpyska Kg =1,42 B TeyeHne & =2y;

TemMnepaTypa Oxnax[atLlero Bo3gyxa MPUHUMAETCs CpeaHECYTOYHOW, 'E'Dm =16 °C (M3MEeHeHWe 3a CYTKU He
bornee 12 °C).

3.2. VicxoaHble aaHHble TpaHcdopmaTopa B HOMUHANbHOM PeXume:

noTepun KOPOTKOro 3aMblKaHUSA Px.mm =48,0 kBT;
noTepu XonocToro xoaa PD.HCIH =9,6 kBT;

oTHoweHwe notepb & = Fppoae ! oo = 40,07 3,6 =50,



MpeBbilLEHE TEMMEPATYPbI Macma B BEPXHUX COSIX HaZ TEMMEPaTypOil OXIaxXAAIOLLETo BO3AYXA Ly g = 55 °C;

npeBbilleHe TemnepaTypbl Hauboriee HarpeTon ToukM OOMOTKM Hag TemrnepaTypol Macra B BEPXHUX CIosiX
= oM.
Prpramm = 23,0 °C;

TensoBasi NOCTOsIHHAsi BpeMeHu TpaHcgopmaTtopa T = 3,5y,

3.3. Mpesbiwerre TemnepaTypsl Macna i, onpeaenseTcs no Tpem rpacukam, Kak nokasaHo Ha yepT.l. U3 Toukm
£ =0,57 BepTuKanbHoI LWKanbl NEBOro rpadmka HyHO MPOBECTU FOPU3OHTAMBHYI0 IMHMIO [0 NepeceyeHnst C MMHeI

o = 5,0. 3aTeM cregyeT ONMyCTUTb BepTUKanb [0 MEPECEYEHUSI C NUHUEN "'-?'r.{.m:nm =55 °C n cHoBa npoBecTu
rOPU3OHTarnbHYH NMHWIO OO0 NEBOW LWKanbl cpeaHero rpadumka. To e Hago npofenatb M Ha npaBoM rpaduke, Ho
HayvHas C NPOBEAEHWS TOPU3OHTanM Ha NpPaBOM LUKane: OT 3HayYeHusi Kg =1,42 no nuann & =5,0 1 3aTeM yepes

P g = 55 °C A0 NpaBot WKkarbl CpeAHero rpaduka.

MMony4eHHble TakMM 06pas3oM TOYKM MPaBOW M NEBON LUKan cpegHero rpaduka coeanHsTCA Mexay cobon npsamon
nuHnen. N3 Toukm 7 = 3,5 4 Ha LWkKane 3HavyeHur MNOCTOSHHbIX BPEMEHW cpefHero rpaduvka crnegyeT npoBecTu

FOPU3OHTAMNbLHYIO IMHUIO 0 NEPEceYeHUst C KPUBOW NUHUEN NPOAOIMKUTENLHOCTU neperpyskn % = 2 4; U3 TOYKM KX
nepecevyeHnst Hafo OMyCTUTb BepTUKamnb A0 MEpPeceyeHnss ee C JIMHWEN, paHee COoeaMHMBLLEN TOYKM MPaBOWN W NEBOM
WKan cpefHero rpadvka. FopusoHTanbHas npsiMasi, NpoBeAeHHast C 3TOM TOYKM K NEBOW LUKane cpeaHero rpaduka,

nepecekaeT ee B MCKOMOIi Touke Fy, = 56,0 °C.

3.4. MakcumanbHas TemnepaTypa Macrna B BEpXHUX CIOsiX

B, =8+, =16,0+56,0=720 °C.

3.5. MNpeBblweHe TemnepaTtypbl Hanbonee HarpeTon TOYKM OOMOTKM ﬁ'mrr.m Haj TemnepaTypon mMacna B BEPXHUX
cnosix onpegensetcs no rpaduky 4ept.3. N3 Toukm Kg = 1,4 rop13oHTanbLHON OCWU NPOBOAUTCH BEPTUKaNbHO BBEPX

npsiMasi MMHUSI [0 NEPECeYEHUst C KPWUBOWM, COOTBETCTBYIOWEN g e = 23,0 °C (HaxoouTCcsi MUHENHOM
uHTepnonsauven mexay nuHuamm 20 n 25 °C); 3aTem ropusoHTarnb, NpoBedeHHas U3 TOYKM nepeceyeHusi, nepecekaet
BepTUKarnbHyl OCb rpacuka B MICKOMOM TOUKe ﬁm-rr.r.{ =40,2 °C.

3.6. Temnepatypa Hanbornee HarpeTom TO4YKN OBMOTKM

Bligr = oy + By + apry = 16,0+ 56,0+ 40,2 =112,2 °C

MPUNOXEHWUE 6
CnpaBo4Hoe

NMPUMEPbI PACHETA TEMNEPATYPbl HAUBOJEE HAMPETOW TOYKU OBMOTKU U
OTHOCHUTEJIbBHOIO USHOCA BUTKOBOU U30NAUUU (BE3 MPUMEHEHUA 3BM)

1. Pacuethbl 'E'm n F nponseomsTcs AN CYTOUHOTO ABYXCTYNEHYATOro MPAMOYIOMLHOMO rpaduka Harpyaki
TpaHcdopmaTopa TMH-6300/110 no 3HaveHnaAM napameTpoB, NPUBEAEHHBLIM B MPUMEpPE NPUNoXeHns 5.

1.1. PacyeT mMakcumarnbHOro 3HayeHus @HHT BbINoONHseTca no cgopmynam (5-7), (3), (4) n (12) n.2.3 B cny4asx,

ecrm dr xR :05 g

Blgr = G + Dy p + Sppn iz = 16,0+56,34 +40,31 =112,65 °C,



roe

5 - 1+akf )" 1+adY 1+axtY
mh W MLHOM W MLHOM 1+|:1!1
ay U,
+ '
X{I—E'MT}=55 1+5-057
1+5
2405 21409
+5¢ +
s L2 1427 1 s —1 > 0.5/ < (1-e2/37) = 56 34 ¢
1+5
_ S R L .
Dgmmia = Pommmon K3 = 231428 =40.31 .

PacueTt noateepxxgaeT npakTMYeckn AOCTaTOYHYIO TOYHOCTb rpadmyeckoro Metoaa, NpMBEAEHHOIO B NPUMOXeHUn 5.
1, 1.1. ('3ameHeHHas pepakumns, Mam. N 1).

1.2. AHanornyHo, Ho mncronb3ysa copmynbl (2-4) n (10-12), paccuMTbIBAOTCA U OCTanbHble XapakTepHble TOYKM, MO
KoTopbiM cTpouTcs rpacovk & (#1, npusepeHHbIi Ha uepTexe. Mpadwmk & (£1 comepxuT Tpn ydactka: a -
YYaCTOK HeW3MeHHON TemmepaTypbl, npogorskutenbHocTolo 24—k —dr =24 -2-4 '35 =8 4 6 - yyacTok

noBbIWEeHNA TeMmnepaTtypbl, NPOAOCIDKUTENbHOCTLIO .33 =24;8- Y4aCTOK CHWXeHUA TemnepaTypbl, NPOOOITKUTENTbHOCTbIO

4r=435=14 u.

Fpadmk Harpy3ku U cooTBeTCTBYIOLIME eMy rpad)uKu U3MepeHust TemnepaTypbl



. (e}
#

78,00
71, 50
63,40
58,50
53,00
g 2z ¢ 6 8 | [ ww |weo zzr
o B e et
at, SIElEE] 265 [ a2,]  ag,
a g g -

1.3. OTHOCWTENbHBIA M3HOC BUTKOBOW M3onsUMM & 33 CYTOUHbIN rpaduk Harpysku, cornacHo copmyne (16),
ABNSAETCA CYMMOW OTHOCUTESIbHbIX WM3HOCOB Fz no KaKaoMy WHTepBany .ﬂ.ﬁ!-, Ha KoTopble pasgensertca rpaduk

& e (£, B COOTBETCTBIM C yKA3AHMAMM N1.2.4.2.

Yu4acTok HeM3MeHHON TeMnepaTypbl MPUHIMAETCS 3a OAMH MHTepBan i) . YyacTok NoBbILIAKLLENiCS TeMnepaTyphbi
paspenseTcs Ha ABa HTepBana fiq u ffz NPOACIKUTENBHOCTBIO MO 1 Y KaXAbINA. Mpy 3TOM BLINOAHAETCS yCroBMe
{(Mdn = Ads ) < 0,37, YyacTok noHwxkatowerics TemnepaTypbl pasnenseTcs Ha nsitb MHTEPBAsoB, U3 KOTOPbIX NepBble
n g

nBa .ﬂ.ﬁ,_l " ﬁ\.ﬁj NPOAOIMKATENBHOCTEIO MO 1 Y Kaxablil; crneaywolie [Ba UWHTepBana &ﬁﬁ

NPOACIKNUTENBHOCTBIO MO 3 Y KaXXAbli (3< T ) U NOCNegHUIA NHTepBarn f'_‘*.ﬁg - ocTaBLumecs 6 .

1.3.1. B kaxgom uHTepBane JA; NpOBOAWTCS TOPU3OHTANbHAs NMHWS CpedHer Temnepatypbl S |

nepecekatoLLas NHTepBan Tak, 4Tobbl BEPXHAS U HKHAS NMNOLLaaN, OrpaHMuMBaeMble NuHUeil CpeaHeit TemnepaTtypb 1
BEPTUKANAMM UHTepBana, 6biny Gbl NPUMEPHO PaBHLIMU.
Mo HalaeHHbIM TakMM MyTeM 3HaveHusm E .. . paccuntbiBatotest

Y
By = 20 plCe1-98)16 _ B (L9816 _ 155,
24 24



At _
7 = 22 (@516 _ 1 o92,7.98)i6 _ 0,0226

24 24

Fat) -
o PILRE L 110709806 _ 113,
24 24

A _
By = 2 o@as-BBN6 _ 1 00205916 _ g 0413,
24 24

it _
7 _ LES o (B 59816 _ iE(TI,S-DE}Irﬁ — 0.00195,
24 24

Pl
7 = 2 o (B NG =12{53=4‘98”5 = 0,00230;
24 24

Fats _
Fy = 27 5@uar=986 _ 3 (36399)16 _ (0104,

24 24
il

7 _ L3 o (B PE) 16 =£2{53,n-98}r5 = 0,00138.
24 24

OTHOCUTENbHbIN U3HOC BUTKOBOW M30MALIMW 38 CYTOYHbIN rpadpuk Harpysku:
=3
F=2F=(000155+00226+0118+ 000413+ 000195+ 000230+ 000104 +0,00138) = 0,153

=1

"HopManbHbIX CYTOK" M3HOCa.

MPUNOXEHWUE 7
Ob6s3aTtenbHoe

BJIOK-CXEMA PACHETA AOMNYCTUMbIX CUCTEMATUYECKUX HAITPY30K
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ans TpaHccopmaTopoB knaccoB HanpsikeHus ao 110 kB BknwountenbHo*
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* [Inga TpaHcdopMaTopoB KNaccoB HanpsikeHus cebiwe 110 kB Bce orpaHnymnBatoLLmne 3HaYeHus ﬁm-rr.h

yMeHbLwmnTb Ha 20 °C

(N3meHeHHas pepakums, Mam. N 1).

MNPUNOXEHWUE 8



CnpaBo4Hoe

ONPEAEJNIEHUE OTHOCUTENBHOIO N3HOCA BUTKOBOW U30onsALum
TPAHC®OPMATOPOB NPU ABAPUUHbIX NMEPEMPY3KAX

B Tabn.2-17 npuBeAeHbl 3HAYEHUS OTHOCUTENIbHOrO MW3HOCA &  BUTKOBOW W3OMSILMM  ANSt  CYTOUHOrO
ABYXCTYNeH4YaToro rpacmka Harpyskn ¢ pasnudHbiMM sHadenmamu £, & n Ko npu o, =20 °C, a Takke

YKa3aHbl rpaHuubl npeaenbHO A0NYCTUMbIX Kz npu pasmyHbIX 3Ha4YEeHNAX IEII:I}\:II n K]_

[na onpegeneHnss OTHOCUTENbBHOMO CYTOYHOIO M3HOCa ' BuTkOBOI M3ONALMK npwm @Dm # 20 °C HeobOxoaumo

W3HOC, HaiieHHBIN MO TabnMLAaM, YMHOXUTb Ha kKoathULMEHT F | 3HAYeHUs! KOTOPOro NpUBEAEHb! B Tabn. 1.

Tabnuua 1
“ 40 30 20 10 0 -10 -20
I
f 10,00 3,20 1,00 0,32 0,10 0,032 0,010

Hopmbl paccunTaHbl B COOTBETCTBMM C pash.2 no npedenbHbIM 3HaYeHUsIM NapamMeTpoB HOMWHANBHOIMO pexvma
TpaHcopmMaTopoB, YkasaHHbIM B 1.3.2.

Mpumep. Onpegenntb OTHOCUTENbHBLIA CYTOYHbIA M3HOC F BUTKOBOW M3ONALMM npu JonyctMmMon aBapuMHOMN
neperpyske Kg MPOOOMKUTENBHOCTBIO # =2 4 ans TpaHcopmaTopa TMH-6300/110, pa6oTatoLLero no CyToYHOMY

rpaduKy C Ha4YanbHOW HarpysKomn Kl =0,7 n npu TemnepaType oxnaxgatowen cpeabl 'E'cum =10 °C.

Mo T1abn.4 Haxogum ans Kl =0,7u 'E'Dm =10 °C ponycTumyio neperpysky Kg =1,8. OTHOCUTENbHBLIN U3HOC

nsonsumm npu atom 6yget 21,19 F =21,10-0,32 = 6,78 "HopmarnbHbIX cyToK".

[lns NpoMeXyTouHbIX 3HaveHnn Ky, %, oy ¥ 1, T.e. B vHTepBane Mexay YKa3aHHbIMU WX 3HAYEHWUAMU B

Tabn.1-17, Kg N OTHOCUTENbHbIN M3HOC BUTKOBOW W3OMALUMKU criedyeT onpenenaTb NUHENHOW WHTeprnonsauuen, 3a

UCKMioueHneM cryyaes, koraa # > (24 —471) u.

[na TpaHcgopmaTopoB knaccoB HanpshkeHusi cebiwe 110 kB npu TemnepaType oxnaxpatowen cpenbl He 6onee 20
°C HeobxoOuMO MPUMEHATb HOPMbI ANS TeMnepaTypbl Ooxnaxparwwen cpefpl, yBenudeHHon Ha 20 °C npotuB ee
3Ha4yeHus, onpeaensieMoro B cooTeeTcTBMM ¢ N.1.4. [Ina Temnepatypbl oxnaxgatowen cpeabl 30 °C n 40 °C 3HayeHus

F ¢ yuetom koadbduumenTta f npueeneHsl B Tabn.18-19.

HopMbl paccuuTaHbl No Griok-cxeme 06si3aTeNlbHOro mpurnoxenus 7, roe wnaekcamn A, B O D H | &

yKasaHbl rpaHuubl AONMYCTMMbIX MEPErpy3oKk npu 3Ha4YeHusx TemnepaTypbl oxnaxpawouwen cpegpl 30°, 20°, 10°, 0 °C,
muHyc 10 °C, muHyc 20 °C, cooTBeTCTBEHHO. [Ina npuBeAeHns HOpM K BUAYy Tabn.2-17 rpaHuubl 4OMYCTUMbIX NEeperpysok
cnegyeT COeAVHUTL NMHUEN M yKa3aTb "gonyctumo go ...".

Tabnuua 2

Mul

=05y



F npuznavennax K= 02510 u@ = 20 °C
£
0.2 0,4 0,5 6 07 0,8 0.9 10
1,0 0.m0 0,00 0,0 Q,0] 0,03 0,08 0,28 1,00 Jomycruse a0 uménuuanb»
) a
1.1 000 | 000 | 000 | 0.m | 003 | 009 | 02 | 1,03 Tore SHatemR Sexs
40°C or HFC no —H)
1.2 0,00 0,00 0,01 0,01 0,03 0,09 0,30 .08 a'c
1,3 0,00 0,00 0,01 0,02 0,04 0,10 0,32 I, 14
1.4 0,9 1,0 0,01 Q,02 0,04 0,12 0,36 1,23
1,5 000 | 6,00 | o0 | 002 | 005 | 0,14 | 041 | 1,37
1.6 0,01 0,01 0,02 0,03 0,07 0,18 0, 50 I, 60
1.7 0,01 0,02 0,08 0,05 0,10 0,824 0,66 2,01
1.8 0,02 0,03 0,04 0,08 0,16 0,37 0,95 2,75
1.9 0,03 0,05 0,08 0,14 0,28 0,62 1,562 4,16
2.0 0,06 0,09 0,15 0,27 0,52 1,12 2.65 6,96
Tabnuua 3
Mu[
B =10y
F npuznadernax £1= 02510 wBp= 20 °C
&
0,75 (L] 05 0,6 0.7 0.8 na 1.1
1.0 0,00 0,00 0,m 0,0 0,03 0,09 0,28 1,00 JoenyetiMo oo MakcHMagbHOra
3HAYEHHA Boxp
1.1 0,00 0,00 0,01 0,02 0,0 o, 10 0,31 1.07
4000 HEC
1.2 0,00 0,0 0,01 0,02 0,05 0,12 0,35 1,17 I 10°C
ar °C
1.4 0,00 0,0 0,01 0,03 0,06 0,15 0,41 1.34 ao —-30%
I,4 0,0 0,0 0,02 0,04 0,08 0,20 0,53 1,62
] .5 0,01 0,02 0,04 0,07 0,13 0,30 1,74 214
1.6 0,03 0,05 0,08 0,13 0,24 0,50 1,18 3,15
1.7 0,06 0,10 0,16 0,26 0,47 0,85 2,12 | 5
1.8 0,14 0,23 0,35 0,57 1,02 1,98 | 4,24 9,90
1,9 0,34 0,54 0,81 1.32 2,33 4,47 9,29 21,08
20 | 08 | 1.3 | 20 ] 32 | ses | 1072 |20 | 65
Tabnuua 4

Mu[



B2 =20uv

F onpuzHavednax 5= 02510 u@E p= 20 °C
3
0,25 0.4 05 06 0.7 05 0.9 10
1.0 0,00 | 0,01 0,01 0,02 0,04 0,11 0,30 1,00 SlonycTivie Lo MIKCHMaALHATO
InaveHnn Byg 5
1.1 0,01 | 0,01 0,02 0,03 0,06 0.14 0,37 1.15
A0°C 20°C 0°c —20

1.2 0,01 | 0,02 0,03 0,05 0,09 0,20 0,49 1,43 30°C 1 G =10°C
1.3 0,03 | 0,04 0,06 0,10 0,17 0.34 0.76 1.98 ‘

1.4 0,07 | 0,10 0,15 0,22 0,37 0,67 1,37 3,20

1,5 0,19 | 0,27 0.37 0,55 0,89 1,63 2.9 6,19

1.6 0,53 | 0,756 1,03 1.9l i 2,35 3,94 T.14 14,13

L7 | eol2esl s0s | a4 | em | nar | 1eee | o

1.8 |5a2|7a5] 967 | 1389 | 21,19 | 34,38 | 59,12 [108,8

1.9 fi742 a2 | 32,60 | 6. [ 70,57 [ 113,22 [192,49 [Ga7. 5

2,0 l62.71 lss,o1 | 116,64 [766,00 | 250,00 | 398,50 [ 671,30 |1196,12

Tabnuua 5
Mu[
=40y
F npuznavennax £1=025-1 0 u@p= 20 °C
L
0,35 0.4 0.5 0.6 0.7 08 [iT:] 1.0
HoaycTHMo A0 MIKCHMBABHOTO 3IHAYREE

1.0 0,02 0,02 0,03 0,05 0,08 0,15 0,35 1.00 I A

1.1 0,05 0,06 0,08 0,10 0,16 0,27 0,54 1,36 40°C 2H0*C 0'C =

30°C 10°C —10°C

1.2 0,13 1,17, 0,21 0,27 0,38 0,60 1,05 2,19

3] o042 | 059 o.s | 082 | 1] 160 28| a3

4l var | oral 209 ] 27 | sea | s06 | 7.48 | 12,07

1,5 562 | 687 823 | 10,98 | 19,32 [ 18,06 | 2511 | ss.0

16| 23,30 | o898 s3.83 | 41,88 | s3.60 | 71,63 | o064 | 145,34

1,7 105,50 li2z,41) 151.16 | 185,77 | 236,48 | 312,00 [427,32 | 609,42

1,8 | 514,64 [819,20] 731,05 | 895,24 |1132,51 [14e1,95 [2007,52 [2820,01

Wepneds | -1 — | — | - | - — —_

Tabnuua 6

Mul



B2 =6,0uv

F npuznadennax £1= 0251 0 w®p = 20 °C
Kz JoaycTHMo ho MAKCHWANRHOID
055 0.4 05 06 7 0.8 0.9 10 sHavenHs Qoxa .
1,00 0,05 I 0,06 | 0,07 | 009 [ 013 | 02 0,40 1,00 0 e ° mfcﬂoc ~10°C
i, 0,18 | 0,18 0,21 I 0,26 0,33 | 0,47 0,78 1,57
2 05 | 06 | 07 | 084 | 1,04 1.3 | 1,95 | 3.2
1,8 2,06 | 28 | 265 | 20 | a7 | 46 | 619 | 8.8
4 &7 | o8 | 1.6 | 12,73 | 15,08 18,41 | 23,40 [T31,42
1,5 40,56 | 45.65 | 50.87 | 58.06 | 67,94 | 81,68 [ 101,23 | 130,37
1,6 206,67 | 231,65 | 9s57.01 | 201,56 | 338,35 [[02,15 | 490.60 | 616,69
1,701151,74 li986.19 |1421,80 [1605.35 [1851,41 [2182,30 [o632,81 |3257,83
Tabnuua 7
Mul
=80y
FonpuzHavennar £1=025-1 0w = 20 °C
Kz | JonyetiMo B0 MARCHMAJIBHOrD
0.5 0,4 | 0,5 6 67 0.8 8.9 I £ aHANCHHA Baxx
Lol o0 | o ‘ 0,13 | 0,15 | ous| o021 o8| 100 T° e XC we 'S e
1.1’ 0,35 | 0,38 | 0.42 | 0,48 0,58 | 0,74 1,051 1,82
1,9 1,32 1,45 \ 1,58 1,77 Ii 2,04 2.45} 3,14 | 4,51
1.3 560 | 6,09 | 6,60 7,29 | 8,23| 9,57 11,56] 14,90
14| 26,26 | 28.43 | s0.50 | ss.50 | snav| 46| w92 e
1.5 135,86 | 146,44 | 156,87 | 170,67 | 188,75 212,56 | 244,47 | 288,69
1.6 773,21 | 830,37 | 886,32 | 959,63 | 1054.51 | 177,25 | 139756 | 1551.16
1704829, 31 |5170,85 |s503,17 |s0as.61 | 6489,97 | 7198,05 | 8108,93 | 9288,40
Tabnuua 8
Mul

B2 =120uy



FonpuzHavednax 5= 02510 uE = 20°C

L) ‘ HonyctaMo 10 MakcHMAZbEOrO
025 0.4 0.5 06 07 0.8 0% )] BHayeHHA Vyxa
40°C 20°C °C —H
1,00 0,24 0,9 0,27 0,30 0,34 0,42 0,58 1,00 nc 10°C —10°C
L1 0,90 0,95 1,00 1,07 1,18 1,35 1,668 2,32 |
1,2l 3,75 3,m: i 4,11 4,36 4,70 5,19 | 5,95 + 7,33
1,3 17,48 | 18,19 | 18,98 | 19,92 | 21,2 | 29,07 | 95,43 | 00,9
1.4 89,83 J 93,38 | 95,82 | 101,29 |m?,04 114,48 |124.34 i'las,us
1,5 511,56 | 530,19 | 548,08 | 570,96 | 599,04 | 636,53 | 683,08 | 744,56
1.63211,62 |332ﬂ.44 [3423,05 |3555,60 [3720,05 [3924,32 [4179,00 |4501,39
Tabnuua 9
Mu[
k2 =24,0y
F npu snavennax K;=0,25-10
W By =20 °C
K
G5, ..., 1.0 HonyeTHMo 20 MAKCHMAABHOTO
anagennn Boxa
1.0 1,00 4PC 20°C . 0°C, —10°C
11 4,16 I 30°C 10°C —-20°C
1,2 19,19
1.3 98,05
1.4 433,32
1.5 3443, 15
1,6 23584, 81
Ta6bnuua 10
auw iy

=05y




FonpuzHavennar £1=025-1 0w = 20 °C

£
0,25 0.4 0,5 0,6 a7 05 0% 1.0
i OonyereMo A0 MAKCHMANL-
1,00 0,00 0,00 0,00 0,01 0,02 ] 0,07 0,23 1,00 ’;m amavennf Bazg
i1 0,00 0,00 0,01 0,01 0,03 0,08 0,26 1,05 40°C 20°C. 0°C —HC
30°C 10°C _
el oo, 0,01 0,01 0,02 0, 04 0,10 0,31 1,15 10°C
1,3 0,02 0,03 0,04 0,05 0,09 0,18 0,45 1,44
L4 0,08 0,08 0,11 0,16 0,25 0,45 0,92 2,33
1.5 0,10 0,26 0,36 0,52 0,80 1,35 2,51 5,35
1.6 0,70 0,97 1.30 1.87 2,87 4,74 | 8,46 [ 16,5
L7 2,77 3,81 5,11 | 7.32 | 1,21 | 18,36 | 32,25 | 61,00
LY 1,78 | 16,06 | 2165 | 30,95 | 47,98 | 77,16 | 134,67 | 251,74
1,9 53,94 | 73,89 | 98,82 ||Hl.l}ﬁ 214,96 | 349,82 | 608,26 |1130,90
2.0] 265,70 | 363,58 [485.&4 602,05 | ~ - - -

* Tabnuua COOTBETCTBYET OpuruHany. - NpumedaHne nsrotosutens ©a3bl AaHHbIX.

B2 =10uv

adwl

F npuzHadednax &= 0251 0w, = 20 °C

Tabnuua 11*

a0
0.3 0.4 0.5 0.6 L7 04 09 1.1

{,0 0,00 0,00 0,01 0,01 03 0,07 0,85 1,00 Eﬂuwrﬂaﬁ:wﬁn:aggfruhunrn
oo o0 | o0 | 002 | 00t | 010 | 020 | 10 C . 2C L 0€ 0
2l o002 | 003| o004 | 006 | 000 | 018 | 043 | 1,9

8 o008 | o0 | o013 | o0us | o027 | o045 | o8 | 2.6

.4\ 0,26 | 037 | o4 | o065 | 094 | 1,96 | 25 | 4.9

B3 | 1as | 180 | 255 | 385 | 557 | o.0m i 16,21

6 500 | s.49 | 8,27 | waz | s | 23,82 | 38 | 65.19

g 2418 | 3,08 | 30,1 | 3,20 | 75,20 | 112,64 | 178,44 | 300,05

8] 127,89 | 165,03 | 208,95 | 279.08 | 203,28 | 585,25 | 920,85 [1593,83

o 740,19 | 952,85 |1203,66 | — — -1 =1-




Tabnuua 12

au v Y
=20y
Fonpr anawenex Ki=025—10 n 8, = X0
Ha
0,25 04 0,5 0.6 0.7 0.8 0.9 10
l.H;v.‘lnl'l_'h,'l:‘.l'H!'fll:‘.| A0 MAKCHMAALROTD
1,0 o.m o,m 0,02 0,03 0,04 0,04 0,27 1,00 SHAYEHHA Bloxa
= gy A0PC 2 0FC —20C
Irl 0;“4 npm 0.0\‘) ﬂ;m “|Iu n.IB ﬂrw |.i.'£ :-:I_ﬂac ”’}:.C _!ﬂunc
1.2] 0,13 0,16 0,19 0,24 0,32 0,48 0,84 1,93
1,3] 0,54 0,65 0,77 0,96 1,23 1,73 2,62 4,64
1.4 2,52 3,00 3,57 4,39 5,63 7.58 10,78 | 16,65
I
1.5 2 | 52,90 | 77,48
1.6 77.34 | 91,77 | 107,57 | 130,80 | 165,18 | 216,93 I 206,94 | 42517
| e—— —————————————————————————————————————————————————————
17| 506,38 | 598.80 | ev9.60 [s47.07 l1063.75 |i3s7.02 |1sso.61 |ogsz.17
Tabnuua 13
auw L
=40y
Fonpn asauenuax Ki=025=10 0 g, = 20°C
L
0,25 o4 0.5 0.6 0.7 0.5 1] 1.0
HonycTEMO D0 MEKCHMANBHOMD
1,00 0,05 0,05 0,06 0.07 0,10 0,15 0,33 1,00 smagennn Boya
1,1 0,19 0,22 0.24 0,28 0,33 0,44 0,69 .51 40%C 20°C, 10°C —10rC
0°C —20°C
1,2 0,90 0,99 1.08 1.23 1.43 1.73 2.1 3,61
1.3 4,79 &5, 3,71 6,37 T.27 &,56 1,51 13,92
|
14 20,00 | 31,62 | 34,20 | ar0¢ | 42,80 | 49,68 | 59,95 | 73,54
1,5 200,28 | 217,46 | 234,88 | 238,47 | 200,10 | 332,68 | 200,78 | 472,31
1,6)1572,93 i702,35 l18a2,74 |oo0s,13 l2241,25 lossi.on |ooss.7 |3sa2,23

B2 =6,0uv

Auwl

Ta6bnuua 14



F opu sEauernsx K,-0,23-10m8__-20°C

—20°C

i IS 0 w5 0.6 07 08 09 o
HonyeTHMo 40 MaKCHMAaNLHOrG
IHAUCHHA Doz a
1,0 0,11 0,12 0,13 0,14 0,17 0,22 0,39 1,00 40°C M. 10°C
1,1 0,49 0,52 0,55 0,60 0,67 0,79 1,05 .84 e C, —10°C
1,2 2,50 2,64 2,79 2,99 3,26 3,66 4,32 53,71 |
L3 14,74 | 15,50 16,271 17,30 18,67 | 20,52 23,15 | 27,53
1,4 99,59 | 104,40 | 109,16 | 115,45 ) 123,66 | 134,41 | 148,73 | 168,69
1,5 770,88 | 805,64 | 839,82 | 884,59 | 942,32 | 1016,50 | 112,50 | 1289,20
1.6{ 6825,27 | 7115,18 | 7308,46 | 7767,13 | 5238,00 | 8835,60 | 9395,43 110571 ,52
Tabnuua 15
By =30 °C
By Mul Alwvl
X5 npu paznnunbix sHadenmnax £ =0,25-1,0 #5 npu pasnnuHbix sHadenmnax £ =0,25-1,0
02504 | 05|06 |07 08| 0,9 1,0 02| 04| 05|06 |07 )| 08| 0,9 1,0
0,5 20 | 20| 20| 20| 19 1.8 | 1,7 1,6 1,5 1,5 15|14 | 1,4 1,4 1,3 1,3
1,0 19 18|18 | 1,7 | 1,7 16 | 1,5 1,5 1,4 1,4 14 | 14 | 1,3 1,3 1,3 1,3
2,0 16 |16 | 15| 15 | 15 14 | 1,4 1,3 1,3 1,3 1,3 | 1,3 1,3 1,2 1,2 1,1
4,0 14 13|13 |13 | 13 1,3 | 1,3 1,3 1,2 1,2 1,2 | 1,2 1,2 1,2 1,2 1,2
6,0 1,3 /1313 (13|13 |12 |12 1,2 1,2 1,2 | 1,2 | 1,2 | 1,2 | 1,2 1,2 1,2
8,0 12 | 1,2 |12 | 1,2 | 1,2 12 | 1,2 1,2 1,2 1,2 1,2 | 1,2 1,2 1,2 1,2 1,2
12,0 12 |12 |12 | 1,2 | 1,2 12 | 1,2 1,2 1,2 1,2 1,2 | 1,2 1,2 1,2 1,2 1,2
240 (12 |12 |12 |12 |12 | 12 | 12 1,2 1,2 1,2 | 1,2 | 1,2 | 1,2 | 1,2 1,2 1,2
Tabnuua 16
oy =40 °C
By Mwnl Auwy
E5 npu paznnunbix sHavenmnax £y =0,25-1,0 &5 npu pasnnunbix sHavennax £ =0,25-1,0
0,25 0,4 | 0,5 06 | 0,7 08 | 0,9 1,0 0,25 0,4 0,5 0,6 0,7 0,8 0,9 1,0
0,5 20 | 20| 19 1.8 | 1,7 | 1,6 | 1,5 1,4 1,4 1,4 1,4 1,4 1,3 1,3 1,2 1,2
1,0 1,7 1,7 | 1,7 16 | 16 | 15 | 1,4 1,3 1,3 1,3 1,3 1,3 1,3 1,2 1,2 1,2
2,0 1,5 15| 14 14 |14 |13 | 1,3 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,1




4,0 13 13|13 |12 |12 |12 | 1.2 1,2 1111|1111 |11 )11 |11 11
6,0 12 (1212 |12 |12 |12 |11 11 i1 /11|11 11|11 )11 |11 11
8,0 12 (1211 |11 |11 |11 |11 11 i1 /11|11 11|11 )11 |11 11
120 {11 11|11 |11 |11 |11 |11 11 1111|1111 |11 |11 |11 11

240 |11 11|11 |11 |11 |11 |11 11 1111|1111 |11 |111| 11 11

Tabnuua 17
Auw U
i =240y
F npw sHauerma: K =02510m B =20°C
£ 0% ... I Honyerumo 10 MAECHMANLHOTO
IHACHHT Boxn
1.0 1,00 40°C 20°C, 10°0
30°C 0°C, —I107C,
1,1 5,11 —20°C
1,2 29,95
1,3 201,71
1.4 1557,91
1.5 137687, 33
Tabnuua 18
@Dm =30°C
P Muf Ouwy
" Npw pasnn4YHbIX 3Ha4YEHUSX Kl =0,25-1,0 5 NpW passMyHbIX 3HaYEeHNAX Kl =0,25-1,0

025 04 05|06 | 070809 ]| 110|025 04|05 |06 |07 )08 )] 09|10

05 (019|029 048|086 |09 |1,18 2,11 |5,22 061|083 |1,15|0,51|0,80| 1,44 | 1,44 |4,61
10 {109 074|112 /083|150 160|237 |685|090 1,18 | 150 2,08 |086 | 1,44 | 282|691
20 | 1,70 | 240|118 | 1,76 | 2,85 | 2,14 | 458 | 6,34 | 1,73 | 2,08 | 2,46 | 3,07 | 4,00 | 1,54 | 2,69 | 3,90
40 | 470|166 | 2,05 | 2,62 | 3,55 | 5,12 | 8,09 |14,59| 2,88 | 3,17 | 3,49 | 3,94 | 4,58 | 5,54 | 7,33 |11,60
60 | 659|752 )|848 989 [11,90| 4,35 | 6,24 |10,40| 8,00 | 8,45 | 8,93 | 9,57 |10,43|11,71|13,82|18,27
8,0 | 422 | 4,64 | 5,06 | 566 | 653 | 7,84 |10,05(14,43|14,78|15,30|15,84|16,58|17,57|18,94 21,18 |25,63
12,0 12,00/ 12,58 13,15|13,95|15,04|16,61|19,04 | 23,46 |30,08| 30,66 | 31,26 | 32,03 | 33,06 | 34,53 (36,74 | 40,86

24,0 161,41|61,41|61,41/61,41|61,41/61,41|61,41/61,41|95,84|95,84|95,84/95,84|95,84|95,84|95,84|95,84




Tabnuua 19

B =40°C

By Mu [ Auwy

F npw pasnu4yHbIX 3Ha4YEeHNSX Kl =0,25-1,0 F npu pasnu4yHbIX 3Ha4YEeHUSIX Kl =0,25-1,0

02504 0506|0708 )09 |10 02504 |05 06|07 08| 09|10

o5, 06 | 090808 10|18 | 41 |123, 06 |08 |11 |16 |09 | 18 | 31 |115
10 06 |10 |16 | 13| 24 30| 53 |134, 08 10| 13 |18 | 2,7 | 18 | 43 |136
20 |19 | 2,7 | 15| 22 | 37 | 34 | 76 (143 | 13 | 16 | 19 | 24 | 32 | 48 | 84 |122
40 | 42 | 52 | 64 | 27 | 38 | 60 |105|219| 19 | 22 | 24 | 28 | 33 | 44 | 69 |151
60 | 54 | 62 |71 84 |104 136 | 78 |[157| 49 | 52 | 55 |60 67 | 79 |105|184
80 | 13,2 |145| 42 | 48 | 58 | 74 |105|18,2| 86 | 89 | 93 | 9,8 | 10,6 | 11,8 | 14,4 | 21,7
120 90 | 9,5 | 100 | 10,7 | 11,8 | 135 | 16,6 | 23,2 | 16,8 | 17,2 | 17,6 | 18,1 | 18,9 | 20,1 | 22,4 | 28,5

240|416 | 416 | 416 416|416 | 416|416 416|511 511|511 |51,1|51,1|51,1|511 |511

(N3meHeHHas pepakums, Mam. N 1).

OnEeKTPOHHBIN TEKCT JOKYMEHTA
nogrotoeneH 3A0 "Kogekc" n ceepeH no:
oduumnansHoe n3gaHune

M.: NspatenbcTBO cTaHgapTtos, 1985

Pepakunsa gokymeHTa C y4eTom
M3MEHEHUN U OOMOJTHEHUI
noarotosneHa 3A0 "Kogekc"



