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CocTaBieHne W aHAIN3 DSJIEKTPHUYECKHX OaJaHCOB IPOMBIIIICHHBIX OOBEKTOB SBISIETCS
OJJHUM W3 OCHOBHBIX 3JIEMEHTOB KOMIUIEKCa padOT, CBSI3aHHBIX C pEIICHHEM 33/ad II0
SKOHOMMH TOIUTHBA M 3HEPTUH. DJIEKTPHUECKUH OallaHC — Ba)KHAsI XapaKTEPHCTHKA COCTOSTHUS
EKTPUYECKOTO XO3SIMCTBA TPEANIPUSTHS, OTPAXKAIOIIAs ITOJHOE KOJIWYECTBEHHOE COOT-
BETCTBUE MEXJIYy CYMMAapHOW IOJIBEJACHHOW 3JIEKTPOIHEPIHEN C OJHONW CTOPOHBI U CyM-
MapHOI TOJE3HON 3JIEKTPOIHEPrued MU ee MOTepsAMH — C JpYyrod. OKCIepUMEHTalIbHBIE
UCCIIEIOBAHUS, TTPOBEACHHBIE Ha psifie MPEANPUITHI NepeBooOpadaThIBAIOIIET0 KOMILIEKCa,
TMOKa3aJii, YTO Ha OTHUX IPOU3BOACTBAX UMCIOTCA 3HAYUTCIBHBIC PE3€PBbI SKOHOMHH DHCPTUM.
Ux wncronp3oBaHre BO MHOTOM 3aBHUCUT OT INPAaBHJILHOW OPraHW3allid W TEXHUKO-DKOHO-
MHUYECKOH OOOCHOBAaHHOCTM HOPMHPOBAHHMSI PacXolloB 3JIEKTpodHeprud. HopmupoaHuro
MOJJIEXKAT BCE PACXOAbl OJIEKTPUYECKOH OSHEPrMM Ha OCHOBHBIE W BCIIOMOTaTElbHbBIE
TIPON3BOCTBEHHO-AKCIUTYaTAIlMOHHbIE HY’KABI, BKJIIOYas MOTEPU B DIIEKTPUYECKHUX CETSX.
[Tpn HOpMUpOBaHMM pacxoa AIEKTPOIHEPTUH PA3NUYA0T HHIMBHAYAIbHbIE ONEPAIIOHHBIE
1 CyMMapHbIe HOPMBI YZAENBHOTO pacxonia. B HacTosmiel craTtee mpemaraercst MoAXOox K
YCTaHOBJICHUIO OIIEPAIIIOHHON HOPMBI yAEIBHOTO PacXo/ia 3IEeKTPO3HEPTUH MIPH PACIIMIIOBKE
JIpEBECUHbl Ha JIECONMWIBHBIX pamax, YUYMTHIBAIOIIMK CIy4daillHbIl XapakTep pa3MepoB
MIJIOBOYHOTO CBIPBS, @ TAKXKE IIOTEPH OJIIEKTPOSHEPIMH B JJEKTpuUeckod cetr. s
BBIITOJIHCHHS HCCJICOBAHMUI HCIIONIB30BaHbl JIMHEHWHAs MOJeAb rpaduka moTpeOsseMoit
aKTUBHOM MOMIHOCTH ABUTaTCIIsA MEXaHU3Ma pE3aHusl, a TaKXKEC METOAbI TCOPHUU BepOHTHOCTeﬁ.
B pesynbrate onpezeneHbl INOTHOCTH paclpe/ieieHust aOCOTIOTHOTO U yIENbHOTO PAacXO/I0B
JJIEKTPOIHEPTHU C Y4YETOM €€ IOTeph B OJJIEKTPHYECKOW CETH, a TaKKe WX YHUCIIOBBIE
XapaKTEPUCTUKH, YCTAaHOBJIEHBI 3aBHCHMOCTH TapaMeTpOB JIMHEHHOW MOJIENH DJIEKTPO-
MOTpeOJICHNs] OT Pa3MEPOB IMMIIOBOYHOTO CHIPHSI M T1apaMETPOB PaOOTHI JIECONMMIBHBIX PaM.
[IpemnokeHHble pe3yabTaThl MOTYT OBITH HCIIONB30BAHBI TPH COCTABICHUM W aHAIN3E
SHEPreTHYECKUX OalaHCOB B XOJI€ PEUICHMs 33/1a4 HOPMHPOBAHUS JICKTPOINOTPEOICHHS Ha
JepeBo0OpabdaThIBAONIMX MpenpHATHAX. [Ipy aHanmm3e MoJenn IEKTPOoTpeOIeHNsT ObUTO
YCTaHOBJIEHO, YTO €€ MOKAa3aTelH, SBJIAACH CIYYaiHBIMM BEIMYMHAMH, WMEIOT pac-
TIpesieNieHne, OTIMYHOE OT pacnpeneneHns ['aycca. OnHako B HETSIX YHNPOLICHHS JailbHEH-
IIEr0 aHalW3a PEXHUMa 3JIEKTPONOTPEONCHUSI TUIOTHOCTh BEPOSITHOCTEH ObLIa ammpoKcH-
MHpOBaHa HOPMAaJBbHBIM 3aKOHOM pactpeneneHusa. CpemHsas ommOKa anmpoKCHMAIlUM HE
oomee 0,02 %. Tarke ObUIM TONYYCHBI (OPMYJIBI JJIsI pacueTa IMOKa3aTeieH 3IJIEKTPO-
HOTPEOJICHUS B 3aBUCUMOCTH OT Pa3MEPOB ITHJIOBOYHOTO ChIPBSL.

Jna yumuposanus: Arees C.I1. MatemaTniyeckoe MOJEIMPOBAHHUE DIIEKTPONOTPEOICHUS
mpolecca paMHOW pacnuioBku JapeBecunsl // JlecH. xxypH. 2019. Ne 6. C. 194-201. (U3B.
Boici. yue0. 3aBenenuii). DOI: 10.17238/issn0536-1036.2019.6.194

Kniouesvle cnosa: neconmnbHas pama, 3GQGEKTHBHOE U ONEpPalMOHHOE BpeMs pabodero
LUKJIA, TOTpebisieMast akTUBHAsE MOIIHOCTb, YJEIBHBIA PAacXo/] 3J€KTPOIHEPTUH, TUIOTHOCTh
pacripeielIeHUsI BEPOSITHOCTEH, TEOMETPHUECKHE pa3MEPBhI MIIOBOYHOTO CHIPbSL.

Beeoenue

OpHolt M3 BaXHEHIIMX 3a/1ad pa3BUTHUS TOIUIMBHO-3HEPreTHUYECKOTO KOM-
IUIEKCA CTpaHbl B HACTOSIIEE BpeMs SIBISICTCA TMOBBIIEHHE 3((EKTUBHOCTU
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WCTIONIB30BaHMS M SKOHOMMH SHEPreTHYeCcKrX pecypcoB. [Ipu aToM necommisHOe mpo-
W3BOZICTBO, OTHOCSINEECS] K OCHOBHBIM IpOLIECCaM MEXaHW4ecKoi 00pabOTKH JpeBe-
CHHBI, IIPEICTABIISIET COO0IT TOBOJIBLHO CIIOXKHBII 3HEeproeMkuii mpouecc [3].

IIpu cocraBneHnu u aHanM3e 3JIEKTPUUYECKOTro OajaHca 4acTO HE yUUTHIBA-
IOTCSl TEXHOJOTHYeCKHe (PaKTOpPhI, OT KOTOPBIX 3aBUCHUT IMOTPEOJICHHE JJIEKTPO-
snepru. Kpome 3Toro, TeXHOJIOrHYECKHU MPOLEeCcC PACIMIOBKU APEBECHHBI 00J1a-
JaeT CBOICTBaMH BEPOSITHOCTHBIX IPOLIECCOB — (OpMa M pa3Mepbl MHUJIOBOYHOTO
CBIPBSl HOCST CIy4YailHBINA XapakTep, MINTENbHOCTh TEXHOJOTHYECKHX OIepamui
TaKKe MOJABEepKEeHa CITyYalHbIM KoJeOaHusIM U T. 1. [1].

B 3THX ycnoBHAX OZHUM U3 BO3MOKHBIX CIOCOOOB MOBBIIICHHS Ka4ecTBa CO-
CTaBJICHUS M aHAJHM3a DJIEKTPUUECKUX OalaHCOB ABISETCS MCIIONB30BaHUE IMOKa3a-
Tenel rpa)MKoB MOIIHOCTH YHEPrOEMKHX MOTpeOuTenei win ux monenei [7-9].
Bonpocam cocraBiieHHsI SHEPreTHYECKUX OallaHCOB Pa3lUYHBIX NMPOU3BOACTB IIO-
CBSILIEHB! paOOTHI POCCHICKUX yUeHBIX [6, 11-13, 16].

Obvexmol u Memoobl UCCIe008aHUS

Llenp HacTOAIIETO HMCCIEMOBaHHUS — pa3paboTKa MOAX0/a K yCTaHOBIICHUIO
YAETBHOTO pacxoja 3JeKTPOIHEPTHH Ha PACHIIIOBKY IPEBECHHBI JIECOMMIBHBIMU
pamamu (JIP) ¢ yderom cirydaifHOro Xapaktepa IMoKaszareliel MAJIOBOYHOTO CHIPhS
Y TIOTEPh AIEKTPOIHEPTUU B CETH.

Pemennto aHaNIOTMYHBIX 33724 TOCBALICH Psii paboOT 3apyOeKHBIX YYESHBIX
[17-20 u ap.], B KOTOPBIX TPEACTABIEHBI PA3IMYHEIE TOIXOIBI 1 METOIEL.

B pabore [2] HamMu ObLaa HpeIoKeHA MaTeMaTH4yeckKas MOJeb rpaduka
Harpys3kKu JIECOTTMIILHOM paMBbIl 3a OTICPAITMOHHOC BPEMA IUKIIA T,.

ITokazarenu 3Toit MOAENH:

MUHUMANBHOE P, U MAKCUMATIBHOE Py, 3HAYCHUS aKTUBHOM MOIIIHOCTH;

MOITHOCTH PB, HOTpe6HSIeMa$I BO BCIIOMOI'aT€JIbHOM BPEMEHHU ITUKJIA,

Cpe/Hee 3HaYeHUE MOITHOCTH 32 3 pekTHBHOE Bpems LKA
Pyaxe + P
PC.3 =

CpeIHEeKBaJApaTHIECcKas MOITHOCTH 32 3(pPeKTHBHOE BpeMs ITUKIA
P2 — Pf/laKC + PMI/IHPMaKC + Pf/[al(c (2)
CK.D 3 *

Toraga KoIM4YecTBO 3IEKTPOIHEPTUH, NoTpedisiemMoe 3a 3(GEeKTUBHOE BpeMs
LUKJIA:

PMMH+PMaKc]: _ 2PMPIH+bLL: PMI/IHL+ ﬁLZ,
2 u 2u u 2u

W3(L) = PC.3T3 =
WITH
W,(L) = auL? + byL,
rae b = 0,5c,c/mu — KOdQOUIHEHT, YUHTHIBAIOMMA MPUPOCT MAKCHMAITBHOI
MOIIIHOCTH TIPH yBEIWYEHHU JUTMHBI OpeBeH L Ha 1 M; U — CKOpOCTh MOJauH; ¢, —

KO3 GHULIUECHT SHEPrOEMKOCTH; ¢ — CpetHHui cOer OpeBeH; ay, by — koaddurmeHTsl,
XapaKTePU3YIOIIHe PexuM asiekTpornotpednenus JIP: a, = b/2u; by, = Pylu.

Peszynemamul uccieoosanus u ux oocysxcoenue

IToTepu 3AEKTPOIHEPTHN HA YUACTKE DIEKTPHUUCCKON CETH PACCUUTHIBAIOTCS
MO BIpaXKeHHUIo [7]:

AW, =3I Re,, 3)



196 ISSN 0536 — 1036. UBY 3. «JlecHoii :xypHam». 2019. Ne 6

rae |, — cpemHeKBagpaTHYecKoe 3HAYEHHE TOKA 3a BpPEMsl T,, ONpeAessaeTcs Mo
cienytomeii popmyne [15]:

2

P
CK.D
L= o, 4)
3(U, cos @)
U, — ITrHelHOE HANpsDKEHHE CEeTH; COSP — KO UIMEHT MOITHOCTH nBUTaTens; R —
AKTUBHOE COTIPOTHBJICHHE yJaCTKa CETH.
B sToM cimydyae moTepu 3IEKTPOIHEPTHH B CETH

2
_ P CK.sR -
3 PIRER
(U cos 9)
I[J'IH COCTaBJICHUA J3JICKTPHUYCCKOI'O OanaHca HalijgeMm (1)0pMyJ1y CpCaHCKBAI-

paTHYecKOi MOUTHOCTH KakK (YHKIHIO Pa3MEpOB PaCHIINBAEMOTO CHIPhS U TMapa-
MeTpoB pexuma JIP:

Pf/[I/IH + PMaKCPMI/IH + Pf/IaKC — (PMI/IH + PMaKC)z_ PMI/IHPMaKC
3 3 ’

)

P = (6)

NI

Pyt + Puy + DL = Py (Pu + L b
PgK: ( MHUH MHUH )3 MI/IH( MUH ) :Pl%mﬂ +PMquL+ ?L2.

Haiinem BbIpakeHHE MJIOTHOCTU paCHpECiCHHs] OTEPh AJICKTPOIHEPTHH B
cetu 3a 3¢ (dexkTHBHOE BpeMs IHKIIa. Toraa ¢ yuetom (6) umeem:

b* R L
AW, (L) = | P2yuPumibL + —L* | —————=
3( ) < MHUH® MHUH 3 > (Un cos (P)2 u
_ P2 R o _ PumbR 2 bR 5
u(U, cos (p)2 u(U, cos (p)2 3u(U, cos (p)2

HIIN
AWa(L) = aAWI—3 + bAWI—2 + CAWLa (7)

r7e aaw, Daws Caw — TIOCTOSTHHBIE (TIPH OMPEAETIEHHBIX YCIOBHUAX) KO3 (DUIIMEHTHI,
XapaKTEPHU3YIOIIHNE TOTEPH AIEKTPOIHEPTHHU B TUTAIOMICH CETH.

O01iee noTpedICHUE FICKTPOIHEPTUU C YUETOM TIOTEPh B MUTAOIICH CETH B
3aBHCHMOCTH OT JUIMHBI OPEBEH orpenessiercs no Gopmyiie:

Ws,(L) = Wo(L) + AW,(L) = ayL? + byl + anl® + bayl? + Cawl =
= aAWL3 + (aw + bAW) L2 + (bw + CAW)L = azL3 + szZ + CsL, (8)

rae @s = aaw, Ds = Ay + baw, Cx = by + Caw — TOCTOSIHHBIC (TIPU ONMPEAETEHHBIX YCIIO-
BHAX K03()(pHUIIMEHTHI, XapaKTepu3yolre ooIiee NoTpeOIeHne 3JIeKTPOIHEPTHH.

W3 (8) cnenyer, uro oOmmii 00bEM 3JIEKTPOIHEPTHH, BKIIOYAIOIMINN B ceOs
MTOTEPH AIIEKTPOIHEPTHH B CETH, sIBIAeTCs (pyHKIMEH ciydaiiHoi anuHb! L 6pesew,
a mosromy Wy, = f(L) taroke ciyuaiinasi Benn4nHa.

Mo>KHO TOKa3aTh, 4TO KO3(QHUIHMEHT 8y B (8) COCTAaBISET OT CyMMBI JIBYX
apyrux koaddummentos He 6osee 0,00062 %. Ecnu 3TuM ciaraembiM npeHeOpedb,
To ommnbka B onpeaenacunu Ws,(L) cocrasur menee 0,028 %, 4TO BIIOJIHE JOMYCTH-
MO TIpY pelICHNH OCTaBICHHOM 3aa4H.

Jlins HaxoKAeHUs TUIOTHOCTH pactpenenenus ¢pyukimun Ws,(L) ciydaitroro
apryMeHTa L IpUMEeHUM METOAWKY, H3JI0KCHHYIO B [5].
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Torna
2
e 1
1 1 CZ + 4b2 WZ:-) —Cy — 2b2ML
g(Wy,)= exp(— 5 , ©)
5 2 ZbZGL
(o)5 27T(C2+4b2 Wza)

rJIe G — CpeHee KBapaTuIeCKoe OTKIOHCHUE IITHHBI OPEBEH.

W3 Beipaxenus (9) cieayer, 4yTo MOTPEOJICHUE AICKTPOIHEPTUu 3a P dhek-
THBHOE BPEMs PAClpeieicHO He MO0 HOpPMalIbHOMY 3aKoHy ['aycca. ANmpokcHMu-
pyeM IUIOTHOCTh pactpeneneHus (9) MIOTHOCTHIO HOPMAIBLHOTO pPAaCHpeeieHus,
COXpaHSISI TP ITOM BEPOSTHOCTHBIC XapaKTEPUCTHUKH ClTydaitHo# Benunaunbl Wy,

Hcnonb3ys cBoiicTBa MaTEMaTHUYECKOTO OXKUJIAHWS, HalJleM MareMaThde-
CKOE O’KHJIaHHE OOIIEro MOTPeOICH S ICKTPOIHEPTUH:

MWy, =M (bsL*+ csL) = bsML* + cs ML,
HJIK C YYETOM
ML? = DL + (ML)?
OKOHYATENLHO OyJIeM UMETh
MWs, = bsDL + by (ML)? + cs ML, (10)
rae D — nucniepenst ;inHBI OpeBHA.

Jns onpenenenus aucnepcurt DWy, mpupaBHsSeM MIIOTHOCTH paclpee/iCHs

(9) 1 HOpMATEHOTO 3aKOHA!

2
1 ’V 1 ’C% + 4b2 WZS —Cy — szML ]
exXpl— = =

2 2bsc

GL\/zTC(C% +4sz23) { xPL Jl
1 (Wy, ~ MWs,)?

- exp| 2| (11)
wam ZD(WZB)

IMoacraBum B (11) Wy, = MWs,:

2
1 | | /c% +4bs MWs.,— c5 — 2bs ML ] |

expl- = =
o; J 2n(c + 4bsMWsy,)

2 2bso NoI
»OL Oy, V21
OTKYJIa CPETHEKBAIPATUYECKOE OTKIIOHEHUE TIOTPEOICHNUS 3J'IeKTp03HepFI/II/I

/ ’CZ + 4bZMW23 —Cy — 2b2ML\
Oy, =0, /cz + 4b2MW23exp| \ e ] (12)

MoXHO 1HOKa3aTh, 4TO NPU KOHKPETHBIX TEXHUYECKUX Mapamerpax JIP u
reOMETPUYECKUX XapaKTEPHCTHKAX PACHIIMBAEMOT0 ChIpbs B BbipaxkeHun (12)

COMHOXHUTCIIb
/ /cz +4bs MWy, — c5 — 2bsML

~1. 1
Pl \ 2bZGL ( 3)

2
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B atom cirydae aucniepcus o0mero notpediIeHns SIeKTPOIHEpPruu 3a 3 dek-

THUBHOE BPEeMsI IIMKJIA MOXKET OBITh BRIYHCIICHA 110 hopMyIie
DWs, = DL[c% + 4bsMWs,). (14)

AmmpoKkcUMaIus peansbHOTO 3aKOHA pacrlpeiesieHHus CIydailHOW BETHYUHBI
Ws, HOpMabHBIM BHOCUT OIIMOKY B onpenenenue nucnepcun meree 0,0001 %, arto
BITOJIHE JTOIMYCTHUMO JJIsl PEIICHUS TTOCTABICHHON 3a/1a4M.

YaensHBI pacxojl AIIEKTPOSHEPTHH IO PACHMy ChIPhS 32 3(QexTHBHOE
BpeMsl LIUKJIA
Wy, 4(bgL®+csL)  4(bsL+cs) 4es +4bsL

14 anpL n(d, +0,5¢L)? n(d, +0,5¢L)?’
rae V — oobem OpesHa; D, — cpenuuii nuamerp 6pesna, D, = d, + 0,5cL; d, —
BEPIIMHHBIN ArameTp OpeBHa [14].

Hafizem mIIOTHOCTB pacmpeneNieHusl yAETbHOTO pacxoja 3JIeKTPO3HEPTUU
(YPD), npuMeHnB H3II0)KEHHYIO BBINIE METOAMKY. B pe3yiprare momydum ciemy-
IOIIUE XapaKTEPUCTUKH:

MaTEeMaTHYECKOE OXKUIaHHUE

d,=

. 4C2 + 4szL .
> n(d, +0,5¢cMLY*’
Jucnepcust
2c4[4p2 + K| (Md,)*
— DdSZDL TEC[ = ]( 3) 2
4|8b% + 4bs /4b§+k+k]

rie K — mocTosiHHBIHN (TPU ONPECTICHHBIX YCIOBUAX) KO3 DHUIUEHT,
k = (nc’cs — 21 dycbs)Md,.

Haiinem 3akoH pacripenerneHus oOIIEro MmoTpedSicHHs 3JICKTPOIHEPTUU 3a
orepariioHHOe Bpems 1ukia. Toraa ¢ yuetom (11)

W, = Wy, + W, = agL® + bgL? + csL + Py, (15)
rae W, — aJ1ekTpo3Heprus, moTpediiieMas 3a BCIOMOTATEIBHOE BpeMsl IIHKIIA.

N3 (15) cneayer, uto obmiee anekTpornoTpednerne W, sBisieTcs: TuHEHHON
¢dyukiuei aprymenta Ws,, a MOTOMY TaK:Ke MOXKET OBITh allPOKCUMUPOBAHO HOP-
MaJbHBIM pacrpeielieHHeM CO CIeIyIONINMU XapaKTePUCTHKAMHU:

MaTEeMaTHYECKOE OXKUIaHHE
MW, = MWy, + MW, = bsDL + bs(ML)? + csML + P,
JUCTIEPCHS
DW, = DWs, = DL[c% + 4bs (b DL + by (ML)? + cs ML)].

Haiigem mioTHOCTE pachpe/ieieH!s] U YUCIIOBbIC XapaKTEPUCTUKU yACIBHOTO
pacxoja 3IeKTpodHepTHn Oy MO0 PACIMIY CHIPHS 3a OMEPAIMOHHOE BpeMs IMKIIA.
Torma ynenbHbI pacxon anektposHeprun (YPD) 3a onepanmonHoe BpeMst UK

_WO_W23+WB_W23+WB_d+ 4WB (16)
14 14 14 |20 anp L

W3 (16) cnenyer, uto uem Oombine anuHa OpeBeH L (ux obOwvem V), Tem
MEHBIIE BIMSHAE MEKTOPIIOBBIX Pa3speiBOB Ha YPD d, M TeM OH MeHBIIE OTIMYa-
ercs ot d,.

Kak mokasbpIBaroT pacyersl, BTOpoe ciaraemoe B mpaBoii yactu (16) cocras-
nstet He 6omnee 1,2 % ot YPD d,, mosToMy He OKa3bIBaeT CYIIECTBEHHOTO BIHSHUS
Ha (opMHUpOBaHHe 3aKoHa pacmperencaus YPD d,. Ha 3ToM OCHOBaHHH MOKHO
cunTath, 4To YPD d, 3a omepanroHHoe BpeMs ITUKJIA MPUOIHKEHHO MPEICTaBIsET
c000if HOPMAJILHO pacIpeCICHHYIO CIIyYaliHYI0 BEIUUHHY .
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MaremaTrndeckoe oxunanue u aucrepcus YPD d, MOryT ObITh OIpe/ieieHb
0 CJIEAYIOMUM (QOpMyJIam:

Mdy=Md, + | L1 pg o e A7)
T DI L . Y\
2
Ddy=Dd, + 8% pf 1 | (18)
n? | Dyl

rae MV — matemaTrueckoe oxugaHue odbema OpeBeH maHHOro muametpa; Dd, —
nucnepeust YPO.

Kax mokasamu pacdersl, [uisi HanboJee 4acTO BCTPEYAIOMIUXCS JAUaMETPOB
Opesen BTopoe cnaraemoe B (17) cocraBisier He 6onee 0,4 % ot mepBoro, U eciu
UM TIpeHeOpedb, TO MOYKHO CUHTATh, YTO

Dd, = Dd.. 19)

CornacHo 3aKOHY HOPMAaJBHOTO pachpeelieHus oboe 3HadeHne YPD d, u

BEPOSATHOCTH €T0 MPEBBIIICHUS MOTYT OBITH OIPENIEICHEI 110 BHIPAXKEHUIO

do = Mdo + Bcdo,
rae  — cratuctuieckuii K03 (QUIINEHT, YIUTHIBAIOIIANA BEPOATHOCTD MPEBBHIIICHHS
yIENbHBIM pacxoaoM 3HaueHus Md,; Og, — CPelHEe KBaJPATHYECKOE OTKIOHCHHE

VPO d,.

Hcnons3ys pynkuuto Jlamnaca [4], Haxoaum 3HaueHune YPO d,, BeposTHOCTH
npeBblIeHns: kotoporo coctaBut 0,05. B 3ToMm citydae 3HaueHHE CTAaTUCTUYECKOIO
ko3¢ dunuenTa B cienyer npuHsTh paBHbiM 1,65 [10].

Takum 00pa3oM, MOKHO YTBEpKIaTh, uTo 95 % Bcex 3Hadennid YPD 3a ore-
panroHHOE BpeMs LIMKJIA IPH PaclwIOBKE OPEBEH NaHHOTO JUaMeTpa He BBIMIET 3a
YPOBEHb

do = Md, + 11,6504 .

910 BBIPAXKCHUC MOKET OBITh KCIIOJIB30BAHO Inpu ONpeaACIICHUN HOPMBbI VPO
3a OepalMOHHOC BpCMs UKJIA IPU paCINIIOBKE 6pCBCH AAaHHOTI'O0 AxaMeTpa.

Baxnouenue

B pesynbraTe mpHMEHEHHS TEOPUHM BEPOSTHOCTEN OIpPENENCHBI MIOTHOCTH
pacnpenesnieHusi aOCONIOTHOTO M YAEJIBHOTO PACXOJOB BJIEKTPOIHEPTUU 3a BpeMs
LIUKJIa PACIUIIOBKH JIPEBECUHBI HA JIECOMMUIBHBIX paMax, a TaKKe MX YUCIIOBBIE Xa-
PaKTEpUCTUKY; YCTAHOBJIEHBI 3aBUCUMOCTH IOKa3aTeslel MOJEIH AIEKTPOnoTpedie-
HUS OT pa3MEpPOB PaCIMIMBAEMOIO ChIPbS M IAPAMETPOB PEKUMA JIECONIUIIBHBIX PaM.

[TomydenHbIe pe3ynbTaThl MOTYT OBITH HCIOIB30BAHBI TIPY PEIICHUH BOIIPO-
COB COCTaBJICHHSI M aHAJIM3a DJICKTPUUECKUX OanaHCOB B 3aJadyax HOPMUPOBAHMS
Y TJIAHUPOBAHMUS HJIEKTPOIIOTPEOICHHSI TPOLIECCOB JIECOMUICHHUS.
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MATHEMATICAL MODELING OF ELECTRIC ENERGY
CONSUMPTION OF FRAME SAWING
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Drafting and analysis of electrical balances of industrial facilities is among the crucial com-
ponents of a set of works driven by problem solution related to fuel and energy savings.
Electrical balance is an important characteristic of the state of electric economy of an enter-
prise and reflects the total quantitative correlation between total delivered electrical energy,
on the one hand, and total useful electrical energy and its losses, on the other. Experimental
research carried out at a number of woodworking enterprises showed that these companies
have considerable reserves of energy savings. Their use depends to a great extent on a pro-
per management and engineering and economic feasibility of electric energy consumption
rating. Total consumption of electric energy for basic and auxiliary production and operating
needs, including electric line power losses, is a subject of regulation. Individual operation
and total rates of specific consumption are distinguished in rating electric energy consump-
tion. This article provides an approach to the setting of an operating rate of specific electric
energy consumption for wood sawing with log frames, taking into account the random na-
ture of sizes of sawing raw materials, as well as electric line power losses. In order to carry
out the research, a linear model of the consumed active power curve of the cutting mecha-
nism engine was used, as well as the probability theory methods. As a result, the distribution
densities of the absolute and specific electric energy consumption are determined taking into
account electric line power losses, as well as their numerical characteristics; the dependen-
ces of the linear model parameters of electric energy consumption on the sizes of sawing
raw materials and the operation parameters of log frames are found. The proposed results
can be used in drafting and analysis of energy balances in the course of solving the problems
of rating electric energy consumption at woodworking enterprises. In the analysis of electric
energy consumption model, it was found that its parameters, as the random variables, have a
distribution that is different from normal distribution. However, in an attempt to simplify the
further analysis of electric energy consumption mode, density of probabilities was approxi-
mated by the normal law of distribution. Average error of approximation was not more than
0.02 %. Also, calculation formulas for electric energy consumption parameters depending
on the size of sawing raw materials were obtained.

For citation: Ageev S.P. Mathematical Modeling of Electric Energy Consumption of Frame
Sawing. Lesnoy Zhurnal [Russian Forestry Journal], 2019, no. 6, pp. 194-201. DOI:
10.17238/issn0536-1036.2019.6.194

Keywords: log frame, effective and operation time of a working cycle, consumable active
power, specific electric energy consumption, density of probability distribution, dimensions
of sawing raw materials.
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