MuHucTepcTBO HAYKH U BhICcIIEro oopa3oBanus Poccuiickoit denepanun
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIEr0 0Opa3oBaHus
«CeBepo-KaBka3ckuil peaepanbHblil YHUBEPCUTET»

I[OHOJIHI/ITGHLHaSI HpO(i)GCCI/IOHaJIBHaH 06p3,30BaTCJ'ILHa}I ImporpamMmma
HpO(bGCCHOHaHLHOﬁ MMCPCIIOATrOTOBKHU ((9H€KTp03H€pI‘€TI/IKa " 3JICKTPOTCXHUKA»
Ha BBIINTOJIHCHUC HOBOI'O BH /A HpO(beCCI/IOHaJIBHOI‘/II ACATCIIBHOCTU B obnacTu
QJICKTPOIHCPICTUKHU U IJICKTPOTCXHUKH

Koncnexkr Jexkuui

o AMCIMIIJINHE

«IloBbINIEHNE IKOHOMUYHOCTH paﬁoTbI IEKTPUIECCKUX ceTei»



Conep:xxanme

.HGKI_II/ISI I. OcHOBHBIE TOHATHSI U TCPMHUHOJIOTUA B obOiactu IMOTCPb

N1 (S0 10 ) & (] ) % 1 (OSSR 3

Jlexkuus 2. MeTonbl pacyeTa Harpy304HbIX OTEPh JIEKTPUUECKOM SHEPIHM ......... 5

Jlexuus 3. MeTo/ibl pacyeTa yCI0BHO—TIOCTOSIHHBIX TOTEPh AIEKTPOIHEPIHH...... 21

Jlexuus 4. Pacuer mnorepb, OOYCIOBIEHHBIX JONYCTUMBIMH HOTPELIHOCTIMHU

CHUCTEMBI YYETA ITCKTPOIHEPTHIH ...neevrreeeeeneerreeeeeserreeeeesesreeeesssssseeeessssssesessssssseeens 30
Jlekuus 5. AHanu3 TEXHUYECKUX MOTEPh ICKTPUUECKOU SHEPTHM ......oveeeernnennee.. 34
Jlexuus 6. Hetexnuyeckue (KOMMEpPUYECKHUE) MOTEPU IIEKTPOIHEPTHH. ............... 39
Jlexkumst 7. MeponpUsITUs TI0 CHUKEHUIO TTOTEPD SIICKTPOIHEPT U . ..cceeeeeeenneeennnee. 52



Jleknusi 1. OcHOBHBbIC NMOHATHSI MU TEPMHMHOJIOTHUSI B 00J1aCTH TNOTEPb

3JIeKTPO3HEPTUH

bananc  3JJieKTpUYeCKOM  JHepruM —  CUCTEMa  IOKas3aTelew,
XapaKTepHU3yrolas 3a OnpeeIeHHbINA MePHoJl BpEMEHN PaBEHCTBO MOTPEOIIeMOn
AIEKTPUYECKON SHEPIUU B DJIEKTPUUECKOM CETH U MOTEPh B IIEKTPUUYECKHUX CETAX
00BbEMy NOCTYINUBILIEH 3IEKTPUUYECKON SHEPTUU B CETh C YYE€TOM OTITYLIEHHOM 3a
IpaHUIIBl OATAHCOBOM TIPUHAITICKHOCTH.

O0beM 3J1eKTPOIHEPIrum, OTIYIICHHON B 3JIEKTPUUYECKYI0 CeTh (OTIMYCK
B CeTh) — OMPEACIICTCS KaK Pa3HOCTh 0OHEMOB AJIEKTPOIHEPTHUH TMOCTYTHUBIICH B
AIIEKTPUUECKYIO CeTh (MOCTYIUICHHE B CETh) WM OTIYIICHHOW U3 3JIEKTPUYECKOU
cetu (OTJIa4ya U3 CETH):

Woc =Wnocr =Worn

OTt4yeTrHble ((pakTHUEeCKHE) A0OCOJTIOTHBIE MOTEPU IJIEKTPOIHEPTHH —
ONpPENENAIOTCS KakK pPa3HOCTb OO0BEMOB DJIEKTPOIHEPrvHU, OTIYIIEHHOW B
IIEKTPUUECKYIO CETh U MOTPEOJICHHOW SHEPTONPUHUMAIOIIMMU yCTPONUCTBAMU U
HIDKECTOSIIIMMM ~ OPraHM3alMsIMM  BKJIKOYAs  pacxXxoJ JJIEKTPOSHEPTruM  Ha
MPOU3BOJICTBEHHBIE (C YUETOM XO34MCTBEHHBIX ) HYK/Ibl TOJACTAHIIHN:

AWora =Woe =Wn = Wiy
OTt4yeTHbIe ((paKTHYECKHE) OTHOCUTEJbHbIC MOTEPU IJIEKTPOIHEPIUH —

OIIPCACIIACTCSA 110 BBIPAKCHUIO!

— AVVOTLI
AVVOT‘{"/ -
W,
oC
TexHuueckue MOTEPU  IJNIEKTPOIHEPTUN — TIOTCPU IJICKTPOIHCPIUHU,

o0yClIOBIEHHbIE (PU3MYECKMMM MpOLEeccaMH Mepeladyd, paclipeaeiceHus u
TpaHCcHOPMALIMK SJEKTPOIHEPTUU U ONPEACIIAECTCS PACUETHBIM ITyTEM:
AW =AW, + AWy
rae AW, — Harpy3o4Hsle (IIEpEMEHHBIE) IOTEPH IIEKTPOIHEPIHH;
AWy — yCIOBHO-IIOCTOSIHHBIE IIOTEPU IEKTPOIHEPIUH.

KomMepueckne (HeTeXHH4YeCKHE) MOTEPHU YJIEKTPOIHEPTUH:



AWy =AWorgy =AW =W =Wy =Wy — AW,

AOCOJIIOTHBIE MIOTEPH JTEKTPOIHEPIUH, 00YCJI0BJIEHHbIE JOIMYCTUMbIMHU
NMOTPEeHIHOCTAMHU CHCTEMbI Yy4YeTa 3JIeKTPOIHEPruM — OIpeIesioTcs Kak
npeneNbHOe 3HAYCHUE BEIMYMHBI JIOMyCTUMOTO HeOajaHca 3JIEKTPOIHEPTHU B
L[EJIOM 10 DJIEKTPUUYECKON CETH.

OTHoOCUTeJIbHBbIE norepu 3JIEKTPOIHEePruMm, 00ycJ10BJICHHBbIE
AONMYCTHUMBbIMH TOTPEHIHOCTAMH CHCTEMbI Y4YeTa JJIEKTPOIHEPruu —

onpenessitores 1t TCO 1o BhIpaKeHUIO:

AWorp 100

AWHOFP% =

AOCOIOTHbIE  TEXHOJIOTHYECKHEe  MOTepH  JIEeKTPOIHEPrud  —
OTIPENIeNISIETCS TI0 BBIPAKEHUIO:

AWy = AW + AWhorp = AWy + AWy + AWhore

CprKTypa TEXHOJOTHYECCKHUX MMOTEPb 3JICKTPOIHEPIUHU IIPHA €€ mepeaalce 1mo
AICEKTPUIECCKUM CETHAM




Jlekuusa 2. MeToabl pacdera HArpy304HbIX NOTEPb JJIEKTPHYECKOM

JHEepPrum

Harpy3ounsie moTepu 3JeKTPOIHEPTUHU BKIIOYAIOT B CeOsI MOTEPH B:
— BO3/YIIHBIX U KAOEIbHBIX TUHUSX;
— TpaHchopmaTopax (aBToTpaHcpopmaTopax);

— IIMHOIIPOBO/IAX;

— TOKOOI'PaHNYMBAIOIIUX PCAKTOPAX.

MeTOI[I)I Ha PHUCYHKC IIPHUBCIACHBI B IOPAAKES IMOHMKCHUA HNX TOYHOCTHU

(cBEpXy—BHM3)



2.1 MeToasl pacyera HArpy304HbIX TMOTEPb JJIEKTPOIHEPIruM B

OTACJbHBIX 3JIECMEHTAX IJICKTPUYICCKHUX ceTen

Harpy3ouHbie mOTEpH 3JIEKTPOIHEPTUHU B KAXKIOM DJIEMEHTE DJICKTPUUCCKUX
ceTell MOryT OBITh pacCUMTaHbl OJHHM U3 JBYX METOJIOB B 3aBUCUMOCTH OT
UH(OPMAITMOHHONW  00ECleYeHHOCTH (METO/Abl MPEACTABJICHBl B  TMOPSAKE
MOHUKEHUSI TOYHOCTH TOJTy4aeMbIX PE3yIbTaTOB PacyeTa):

1)  omepaTUBHBIX pacyUETOB;

2)  cpeaHuX Harpy3ok.

2.1.1 Meroa onnepaTUBHBIX Pac4eTOB

Harpysounsie norepu snekrposHepruun B BJI, KJI, mmHompoBome wnm
JBYyXOOMOTOYHOM TpaHcpopMarope 3a 0a30BbI TEPHOJ OMPENESIOTCS IO
bopmyiie:

2, 2
Pr+0

M M -
AWHJ:3RZ (I%Alj)10_3:RZ; (TjAtj)103
i= X

=1 J
rae R — akruBHoe conpotusnenue BJI, KJI, muHonpoBoaa uim 18yXoOMOTOYHOTO
Tpanchopmaropa, Owm;

[; — rToxoBas Harpyska BJI, KJI, mmHonpoBoza wuim JIByXOOMOTOYHOIO
TpaHcdopMaTopa, IPUHUMAaEeMasi Ha HHTEPBaJle BpeMEHU Atj HEU3MEHHOM, A;

P;, Q; — 3Hauenus akTMBHOM M peakTuBHOW MolHocty BJI, KJI, mmuuonposoaa
WM JBYXOOMOTOYHOTO TpaHchopmaTopa, MPUHUMAEeMble Ha WHTEPBAJIC BPEMEHU
At; nensmennsiMu, MBT, MBap, COOTBETCTBEHHO;

U; — 3nauenue Hanpsokenus Ha BJI, KJI, muHonposoaa i 1ByXoOMOTOYHOTO
TpaHc(opMaTopa, IPUHATOE HAa UHTEpBaie Atj HEM3MEHHBIM, KB;

At; — uHTEpBaJl BPEMEHH, B TEUEHUE KOTOPOIO HArpy3kKa DJIEMEHTa CETH C
COIPOTHUBIIEHMEM R MpUHUMAETCA HEU3MEHHOM;

M — Konn4ecTBO UHTEPBATIOB BpeMEHHU Atj B 0a30BOM MEPHOJIE.

Harpy3ounsie = moTepu  SJEKTPOPHEPrUU B aBTOTpaHc(opmaTope



(TpexoOMOTOUHOM TpaHchopMmaTope) 3a 0a30BbIl MEpUON OMPEACTSAIOTCA 10

dbopmyiie:
< -3
Wearp; i Z 3- (IAT(TP)BJ AT(TP)B +IAT(TP)CJ RAT(TP)C +IAT(TP)H] RAT(TP)H)'At J 107 =

M AT(TP)BJ + QAT(TP)Bj R P AT(TP)Cj +QAT(TP)Q R 4
Z ( 2 AT(TP)C

AT(TP)B
UAT(TP)C]

UAT(TP)B]

Pir +0;
(TP)H;j AT(TP)Hj 3
UAT(TP)HJ

rae Parcre) B, Patcre) cj, Patere) i, QAT(TP) Bj, QAT(TP) Cj, QAT(TP) Hj» Latcre Bi, Iat(re) cij,
IaT(Tp) Hj — 3HAYEHMs AKTUBHOW U PEAKTUBHOM MOIIHOCTEN, TOKOBBIX HArpy30K I10
oOMoTkam  aBTOTpaHchopmaropa  (TpexoOMOTOYHOTO  TpaHcopMarTopa),
NpUHUMAeMbIe Ha MHTepBale At; HensMeHHbIMU, MBT, MBap, A, COOTBETCTBEHHO;

Uarcre) B, Uatcre) ¢, Uat(rp) nj — 3HAYEHHU HAIIPSHKEHUS 110 BBICIIEH, CPEHEN U
HU3IIEH 00MOTKaM aBToTpaHcpopmaTopa (TpexoOMOTOUHOro TpaHchopmaTopa)
Ha MHTEpBaje BpeMeHu At;, kB;

Rarerps,  Rarerpe,  Rarrpn —  axkTHBHBIE  compoTuBiieHHs — OOMOTOK
aBTOoTpanchopmaropa (TpexodmMorouHoro Tpanchopmaropa), Om.

[Ipu oTCyTCTBUM MU3MEPEHUI HA HU3KOW CTOpPOHE aBTOTpaHC(HOpMATOPOB Ha
Ka)kKJIOM MHTEpBasle BpeMeHU At; pacueTHOro nepuoaa T momyckaeTcst BBIIOIHATH
pacyuer MoTepb JJIEKTPOIHEPTrUM MO JAHHBIM OOMOTOK BBICHIEIO M CPEIHEro
HaIPsKEHMUS.

Harpy3ouHble OTEPU 3JIEKTPOIHEPTUU B TOKOOTPAHUYMBAOLIEM PEAKTOPE

3a 0a30BBIN IEPUO ONPEIEISIOTCS 10 hopMyIIe:

AW, rop =3+ AP, rop - Z( ) At

H
J=1 H
rae AP, top —3HaUe€HHE MOTEPh aKTUBHOM MOIIHOCTU B (paze peakTopa IpH €ro
HOMMHAJIbHOM TOKE, KBT;
Iy — 3HaUYCHHE HOMMHAIBHOTO TOKA, A;
[; — 3HaueHue paboyero Toka, IPUHUMAEMOI0 HAa MHTEpBae Atj HCU3MEHHBIMH,

A.



2.1.2 MeTtoa cpeIHUX HATPY30K

Harpyzounsie nmotepu snektpodneprun B BJI, KJI, mmHonpoBoae wiu
JBYXOOMOTOYHOM TpaHcpopMarope 3a 0a30BbId NEPUOJ ONPENEAIOTCS IO
bopmyie:

2
AW, =k AR, -T -k

, KB14, (19)
rane AP., — norepu momuoctu B BJI, KJI, muHOonpoBoae nin AByX0OMOTOYHOM
TpaHc(opMarope mpu cpeaHuX 3a 6a30BbIN MEpUO]] HArpy3Kax, KBT;

kzq) — kBazpat kodddummenta Gpopmel rpaduka 3a 6a30BbIH IEpUO, 0.€.;
ky — xoadduimeHT, yduThIBarOUMNA pasziuuue KoHpurypauuii rpaduxoB
aKTUBHOW M PEaKTUBHOW Harpy3ku (mpuHumaercs pasHbM 0,99), o.e.;
T — guciio yacoB B 0a30BOM IMEPHUOJIE, Y.
Koadpduunent ¢popmsel rpaduka onpeaensercs no hopmyie:
qub _ 142k
3k,

riae k, — koadpurment 3anonHeHus rpaduka onpeaensercs no Gopmyse:

Wo T max __ ])CP

TP T T P

max

rae W, — OTIyCK 3JIEKTPOIHEPIUU B CETh 3a Bpems T, kBT u;
T nax — UMCIIO YACOB UCIIOJIb30BAHUSI HAMOOJbIIEH HATPY3KHU CETH.
[Ipu oTCyTCTBUM JaHHBIX O KOA(PGUIIMECHTE 3all0THEHUS rpaduka HArpy3KH,
nonyckaercs k, = 0,5.
Harpy3ouHbsle moTepy MOLIHOCTH TMpPU CPEIHHUX 3a 0a30BBIA MEPHOJ
Harpy3skax B BJI, KJI, mmHonpoBoje uiu IBYyXOOMOTOYHOM TpaHchopmaTope

onpenenstorcs no hopmyre:

P:+0] P2 .(1+1g>
APcp=3.lfp.R.1o—3:cp—2Qcp.R: w 2g€0)

cp cp

‘R-10°

rae Py, Qcp — cpeqHue 3HaYeHUs] aKTUBHON U PEaKTUBHOM MOIIHOCTHU 3a 0a30BbII

nepuoxa T, MBt, MBap;



tg — k03 OUITMEHT peaKTUBHON MOITHOCTH, O.€.;

U,p — cpennee HanpshKEHUE daeMenTa 3a 0a30Bb1i nepuon T, kB;

I, — cpennee 3HaYEeHME TOKOBOM HArpy3Ku;

R — aktuBHOE conpotunenne BJI, KJI, muHonpoBoja uim 1ByX0OMOTOYHOTO
Tpancpopmaropa, Om.

Cpennsist Harpy3Ka omnpezensercs mo Gopmysiam:

I :
@ \/g-UCp-T-COS(D

['ne Wt — anexktposneprus B y3ie 3a 6a30Bbiil nepuoa T, kBT-4.
Harpy3ounble = moTepu  SJEKTPOPHEPrMUM B aBTOTpaHc(opmaTope

(TpexobMOoTOUHOM TpaHchopmaTope) 3a 0a30BbIl MEpUON OMPEACTAIOTCA 10
bopmyiie:

AWHAT(TP) =k, 'Apcp ‘T'k;
rie AP, — moTepu MOIIHOCTH B aBTOTpaHc(opmarope (TPexoOMOTOYHOM
TpaHchOpMaTOpe) pu CPEIHUX 3a Oa30BbIN NMEepUo] Harpy3kax, KBT.

Harpy3ounble moTepu MOIIHOCTH TPU CPEOHUX 3a 0a30BBIA MEPHUOA
Harpy3kax B aBToTpaHchopmaTopax (TpeXxOoOMOTOYHBIX TpaHchopMaTopax)

omnpeaensoTes no Gopmyie:

2 2 2 -3
APHAT(TP) =3 (ICPAT(TP)B 'RAT(TP)B + ICPAT(TP)C 'RAT(TP)C + ICPAT(TP)H 'RAT(TP)H) 107 =

2 2
PCPAT(TP)C + QCPAT(TP)C

2 2
_ (PCPAT(TP)B + QCPAT(TP)B

U2 'RAT(TP)B Uz 'RAT(TP)C +
CPAT(TP)B CPAT(TP)C
2 2 2 2
Peparerryn + 9cpararyu . 3 _ Péparrryp - (1+1879) .
+ P Rarerpyn) 107 =( 3 R aterey +
Ucparcryn CPAT(TP)B
2 2 2 2
Pep arcreyc - (1+1g7°9) Peparereyn (1 +2879) 3
+ 2 "R aterp)C ) ‘Rarpyn) 10
Ucparcryc Ucp arcpyn

rae Pep arrey B, Pep atcrey ¢, Pep aterpy i, Qep atcrryB, Qcp atary ¢, Qcp  atere)  H,
Icp atcreiB, Icp arcreyc, Icp arrpn — CpenHHME 3HA4YEHMS AKTUBHOW M PEAKTMBHOU

MOIIIHOCTEH, TOKOBBIX HArpy3ok 3a 0a3oBblii mnepuoxg T 1o oOMOTKam



aBToTpancopmaropa (TpexoomMoTrouHoro Tpanchopmaropa), MBT, Msap, A,
COOTBETCTBEHHO;

UCP AT(TP) B, Ucp AT(TP) C, UCP AT(TP) H — CPC€IHHC 3HAYCHUA HAIIPSOKCHUA 3a
0azoBeii  mepuon T 1o  BhICIIEH, CpeaHEed M HHU3IIEH  0OMOTKam
aBToTpaHchopmaropa (TpexoOMOoTOUHOro TpaHchopmaTopa), kB;

tgp — k03 DUITMEHT peaKTUBHON MOITHOCTH, O.€.;

Rarrpy B, Rarary ¢ Rarap) m — aKTHBHBIE CONPOTHUBIECHUS OOMOTOK
aBToTpanchopmaropa, Om.

CpenHss Harpy3Ka ONpeaeNsIeTcs I KaKI0i 0OMOTKH OTIENBHO.

[Ipu oTCYTCTBMU HM3MEPEHUN HAa HU3KOM CTOPOHE aBTOTpaHC(HOPMATOPOB 3a
6a3oBeIif iepros T mormyckaeTcs BBIMOIHATH PacueT MOTEPh AJIEKTPOIHEPTHH 10
JAHHBIM OOMOTOK BBICIIIETO U CPETHETO HANPSIKCHHS.

Harpy3ounbie moTtepyn MOITHOCTH B TOKOOTPAHUYHMBAIOIIEM pEaKTOpE C

HCIIOJIb30BaHUEM CpeIHero paboyero Toka 3a 0a3oBbIi nepuos T:
_ 2
AWHTOP —kK ‘APHTOP cp 'T'kqb

rae AP, top ¢p — IOTEPH MOLIHOCTH B TOKOOIPAaHWYHUBAIOIIEM PEAKTOPE IIPH
CpenHHX 3a 0a30BbIM NEPHUO] HArpy3Kax y3Jo0B, KBT.
Harpy3ouHble noTepu MOIIHOCTH MpHU CpeAHUX 3a 0a30BbIA MEPUOJ

Harpy3kKax B TOKOOTPAaHUYHMBAIOILIEM PCAKTOPE ONPEACIIAIOTCS 11O q)opMyJIe:
2
AP =3.AP —]cp
Top — 2 =2y Top” Ji s

H
H

rae I, — 3HaueHue cpenHero padbouero Toka B 6azoBom nepuoze T, A.

2.2 MeToabl pacyera HArpy304HbIX TMOTEPb JJIEKTPOIHEPIruM B

JIEKTPUYECKOH CeTH B 1[eJI0M

Harpy3o4Hbie nOTEPHU ANEKTPOIHEPTUH B DJIEKTPUUECKOM CETH B LIEJIOM 3a T
yacoB (/] gHeil) MOryT OBITH PaCCYMTAHBI OJHUM U3 MATU CIEIYIOIIUX METOIOB B

3aBHCHMOCTH OT 00beMa HMCIOI[I@I)’ICH I/IH(bOpMaHI/II/I 0 CXEMax W Harpys3kax ceren

10



(METO/BI PacIOIOKEHBI B MOPSIAKE CHIYKEHUSI TOYHOCTH PacyeTa):

1) onepaTUBHBIX pacyETOB;

2) pacyeTHBIX CYTOK;

3) cpenHHUX HArpy30K;

4) yrcna 4yacoB HaMOOJIBIIUX [TOTEPH MOIIHOCTH;

5) oueHKH TOTeph MO 00O0OIIEHHON MHGPOpPMAIMU O CXEeMax M Harpyskax
CETH.

[ToTrepu MOUTHOCTM B CETH MpPH HCIOJIb30BAHWU MJIs pacyeTa MOTepb
AIIEKTPOIHEPTUU METO0B 1— 4 pacCUUTHIBAIOTCSA HAa OCHOBE 3a/IaHHOM CXEMBbI CETH
U HAarpy3oK €€ DJJIEMEHTOB, ONPEJCJICHHBIX C IIOMOIIBI0 HM3MEPEHUH WIH C
MIOMOIIBIO pacdeTa HAarpy30K AJIEMEHTOB JJIEKTPUUYECKON CETH B COOTBETCTBHH C
3aKOHAMU AJIEKTPOTEXHUKH.

ITotepu snexkTposHeprum mno MerojgaM 2—4 MOTYT pacCUMTHIBAThCS 3a
KXl MECSI] pacyeTHOrO MEpHoAa C YYETOM CXEMbI CETH, COOTBETCTBYIOIIEH
JaHHOMY Mecsly. [lomyckaercss pacCUMTHIBATh MOTEPU 3a PacueTHbIE MHTEPBAJIBL,
BKJIIOUAIONINE B Ce0S HECKONBKO MECSIEB, CXEMBI CETel B KOTOPBIX MOTYT
paccMmarpuBaThCcsl Kak Hem3MeHHble. [lotepu anexTposHepruu 3a 6a30BbIid IEPUOA
OIpEAEISAI0T KaK CYMMY IIOTE€Pb, PACCUMTAHHBIX U1 BXOAAIUX B 0a30BbIi epuos

MecseB (pacyeTHBIX UHTEPBAJIOB).

2.2.1 Meroa onepaTUBHbIX PacyeToB
Merton onepaTuBHBIX PACYETOB COCTOUT B pacyeTe MOTEPH JIEKTPOIHEPTUU
o ¢hopmyiie:
n m 2 3
AW:3-ZRI.-ZIU. -At;-10
i=1 =1
1€ N — YUCJIO JIEMEHTOB CETH;
At — MHTEpBaJd BPEMEHM, B TE€YEHHE KOTOPOIO TOKOBYIO HArpysky I i-ro

3JIEMEHTA CETH C CONPOTUBIICHUEM R; NpUHUMAIOT HEU3MEHHOM;

m — 9MCJIO MHTCPBAJIOB BPCMCHH.

11



ToxoBbie HAarpy3kKum O3JICMCHTOB CCTHU OIIPCACIIAIOTCA Ha OCHOBC JIaHHBIX

AUCTICTUCPCKUX BCI[OMOCTCﬁ, OIICPATUBHBIX HU3MCPUTCIIBHBIX KOMILUICKCOB H

ABTOMATU3UPOBAHHBIX CUCTEM YUCTA BHCKTpH‘IGCKOfI OHCPIUH.

2.2.2 MeToa pacyeTHBIX CYTOK

Meton pacyeTHBIX CYTOK COCTOMT B pacdere MOTEph 3JIEKTPOIHEPrUH IO
bopmyie:
AI/VHj = kfl kZ.M AI/chm ﬂaksj
rae AWy, IIOTEPU DJIEKTPOIHEPIUM 3a CYTKHM pacyeTHOro Mecsalna co
CPEIHECYTOYHBIM OTILyCKOM DJIEKTPOIHEPTHU B C€Tb W o U KOHQHUIypanuei
rpaduKOB HATPY3KH B y371aX, COOTBETCTBYIOIIECH KOHTPOJIBHBIM 3aMepam, KBT4;

k, — xoadduiuent, yduThBaOmMUA BIMSHUE TOTepb B apmatype BJI u
puHUMaeMblil paBHbIM 1,02 ms nuanii HanpsbkeHreM 110 kB u Bbie U paBHBIM
1,0 nnst muHUE 607€e HU3KUX HAMPSIKEHU;

kq,.Mz — kBagpaT kodddunuenta Qopmbl rpaduKa CYTOYHBIX OTITYCKOB

ANEKTPOIHEPIHH B CETh (FpauK C YHUCIOM 3HAYEHUW, PABHBIM YHUCIY JTHEH B

Mecsilie KOHTPOJIBHBIX 3aMEPOB);
Hoxs j — OKBHMBAJICHTHOE 4YHCIO JHEH B j-M pAacueTHOM UHTEpBale,
orpezaensieMoe 1o Gopmyre:

N
J
R - 2 2
ﬂexsj _z WMi ﬂmi/WM.pﬂ
i=1
rae W, ; — OTIYCK DJICKTPOIHEPTUH B CETh B 1-M Mecsle ¢ yuciaoMm mauen [ i,

KBT4;
W,., — TO ke, B 0a30BOM Mecsne, KB 4;

Nj — 4MCII0 MECAIEB B j-M pACUETHOM MHTEPBAJIE.

IIpu pacuere noreph dAEKTPOIHEPTUU 38 MECAL [y i = i
[Torepu >1mexkTpo’HEPIUU 3a pacyeTHble CYTKH AW, ONpPEAEHSAIOTCS Kak

CyMMa IIOTCPb MOINHOCTH, paCCUHUTAHHAAd MOJI1 KaXJ0I'0 YaCOBOI'O HHTCpBAJa

PacyYCeTHBIX CYTOK.
12



[ToTepu snexkTpod’HEprUM B 0A30BOM TMEPUOE OIPEACISIIOTCS KaK CyMma
MOTEPH BO BCEX PACUETHBIX MHTEpBAJIAX roja. Jlomyckaercs onpenensiTb ro0BbIe
IOTEPHU  DJIEKTPOSHEPIMM Ha ocHOBe pacyera AWy, 118 3UMHEro JHd
KOHTPOJIBHBIX 3aMEPOB, IpuHUMas B popmyie N; = 12.

Koaddunment kz(p,M onpenensercs mo ¢popmyiie:
2 ﬂ,'l’l 2 2
kd).M = Z VVI /(Vch.cym ﬂw)’
i=1
rae W; — OTIyCK 3JIEKTPOIHEPI MU B CETh 3a i-U IEHb Mecsila, KBt 4;
Iy — 4MCIIO THEW B MECHIIE.
[Ipu oTcyTCTBUM AaHHBIX 00 OTMYCKE 3JEKTPOIHEPTHUU B CETh 3a KaXKIbIC
2 .
CYTKH Mecsna ko3¢ dunueHt k- , onpenensercs no Gpopmyie:
2
2 (ﬂp+kw ﬂﬁ.p)ﬂm
kaJ"l - k 2

rae [, i p — uucio pabouux u Hepabounx nuei B mecsaue (Hy =1, 1 up);

b

ky — OTHOIIIEHWE 3HAYEHUM PHEPTUHU, TTOTPEOISIEMO B CpeHUN Hepabouuil 1

cpennuil pabounii n1uu ky, = W, , / W,

2.2.3 MeTtoa cpeIHUX HATPY30K

MeTton cpeaHHX HAarpy30K COCTOUT B pacueTe MOTEeph JIEKTPOIHEPTUU IO
dbopmye:
AW, =k, k. AP, T, k;

rae AP, — morepu MOIIHOCTM B CETH IPU CPEIHUX 3a PACUETHBIM HHTEPBA
Harpyskax y3J0B, KBT;

kzq, — kBajsipaT kod3duimenta hopmbl rpadrka CyMMapHON HArpy3KH CETH 3a
pacyeTHBI HHTEPBA;

ky — xo3(pduIMeHT, yUYUTHIBAIOUINN pas3nuyue KoH(Urypauui rpadukoB
AKTUBHOUM U PEAKTUBHOM Harpy3Ky pas3IMYHbIX BETBEH CETH;

T; — IpoAOIKUTENBHOCTB j-TO PACUETHOTO MHTEPBANIA, Y.

Koaddumuent Gopmbr rpaduka cymmapHON HArpy3KH CETH 3a PacUETHBIN
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HHTEPBAI ONPEIEIAETCS [0 POpMyIIE:
2 <A p2 2
G = LRI By T)

rae P; — 3HaueHne Harpy3ku Ha 1-i CTyneHH rpaduka MpoJoKUTEIBHOCTIO At; ,
KBT;

m — YKCIIO CTyneHel rpaduka Ha pacuieTHOM UHTEpBaJE;

P, — cpenHss Harpyska ceTH 3a pacYeTHBIM MHTEpBa, KBT.

Koaddumuent ki B hpopmyne npunumaercst paBasiM 0,99.

Hus cereit 6-20 kB u pagnansHbix auHAN 35 KB BMecTo 3HaveHuil P u P, B
(opMyJle MOTYT HCIIOJIb30BATHCS 3HAYEHMs TOKA TojoBHOro ydactka I m I, B
3TOM ciydae ko3¢ duiueHT ky npuaumarot paBHbeM 1,02.

Homyckaetcst onpenensath kKoddduimreHt ¢GopMbl rpaduka 3a pacyeTHBIH
UHTEpBa 1o hopmyJie:

qub = kz.c ) k;w ’ kq%?N
rje kch.c — KBajzipaT ko3¢ durmenta GopMbl CyTOUHOTO rpaduka JTHSI KOHTPOJIbHBIX
3aMEepOB;
kzq,.N — kxBazgpar koddpdunmuenta Qopmbl rpaduka MECSYHBIX OTITYCKOB
AIIEKTPOIHEPTUU B CeTh (FpauK C YKMCIOM 3HAUYECHHM, paBHBIM YHCITY MECSIEB B

pacueTHOM MHTEpBaJIE), paCCUUTHIBAeMbIN TIO (hopMyIie:

N
ki =2 Wi (N Wy )

rae W, ; — OTIYCK AJIEKTPOIHEPTHH B CETh 3a - MECSI] pacuye€THOTO WHTEPBAa,
KBT14;
Wepmee — CPEIHEMECAYHBIA OTIYCK DJIEKTPOOHEPTMHM B CETh 3a MECALEI

pacyeTHOro MHTEpBaNIA, KBT4 .
IIpu pacuere noreps 3a MecsIIl kzq,.N = 1.
[Ipu orcyrcTBUM rpaduka HArpy3kd 3HAYEHUE kq)z ONpPENEIISIETCA 110
bopmyie:
ky = 1+2k,
3k,
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Koadounuent 3amonHenuss rpaduka CyMmMMapHOM Harpy3ku cetd Kk,

ompenensercs no Gopmyie:

Wo T max __ PCP

k3: =
p.T T P

max

rae W, — OTIIYCK 3JIEKTPOIHEPTMHU B CETh 3a BpeMs T, kBT u;
Tmax — YUCJI0 YACOB UCTOJIb30BAHUSI HAMOOJIbIIICH HATPY3KHU CETH.

Cpennsist Harpy3Ka 1-To y3i1a onpeaensercs 1o ¢popmyse:

P =—
cpi T

rae W; — sHeprus, notpedaeHHas (reHepupoBaHHasi) B i-M y3Jie 3a Bpems 1, kB1-4.

2.2.4 MeTtoa uncJia 4acOB HAUOOJIBIINX MOTEPb MOLIHOCTH

Merton uncia 4acoB HAauOOJIBIIUX MTOTEPh MOIITHOCTH COCTOUT B pacueTe
MIOTEPb AIEKTPOIHEPTHH 110 HOPMYJIE:
AWH]’ = k,flkk Af)max Ti [
rie AP, — MOTepU MOITHOCTH B PEKUME HaAOOJIbIIIeH Harpy3Ku ceTu, KBT;
T, — OTHOCUTEIBHOE YHUCJIO YacoB HAMOOJBIIUX MOTEPh MOIIHOCTH,
OTIpeJIeJICHHOE 1O TpaduKy CyMMapHOW Harpy3KH CETH 3a pacUeTHBIM HHTEPBAJ.
OTHOCUTENIBHOE  YHCJIO  4YacoB  HAMOOJBIIMX  MOTEPh  MOIIHOCTHU
onpenaensercs o Gopmyiie:
m
r,=> P’At,/ (P}
i=1

T)

ax

rae P, — Hanbobliee 3HaUeHUE U3 m 3HaYeHu P; B pacueTHOM mHTEpBaje, KBT.
Kosdpdumuent ki B popmyne npunumaercss paBHbiM 1,03. Jlns ceredt 6—
20 kB u pagnanbsabix auHuit 35 kB BMecto 3Hauenuit P; u Py« B popMmynie moryt
WCIIOJIB30BAThCSl 3HAYEHMsI TOKAa roysioBHOro ywactka I} m I.c. B 3TOM ciyuae
ko3 uruent ky npuHuMaercs paBHsM 1,0.
JlomyckaeTcsi OnpeleNsiTh OTHOCUTEIBHOE YHCIO YacoB HaWOOJIBLINX

MOTEPh MOIIHOCTH 3a PaCUETHBIN UHTEPBAJ 10 hopMmyJie:
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rA€ T, — OTHOCUTEIBHOE 4YHCIO YacoB HauOOJBIIUX TOTEPh MOIIHOCTH,
paccYUTaHHOE ISl CYTOYHOTO rpaduka THS KOHTPOJIBHBIX 3aMEPOB.
3Ha4YCHUS Ty U Ty PACCUUTHIBACTCS MO (POpMyTiaM:

2
r :ﬂp+kw ﬂH.p,
M ﬂw

N,
ty =2 Wil (N;W;,),
i=1

rae W, , — OTIyCK 2JIEKTPOIHEPTHHU B CETh B pACYETHOM Mecslle, KBT.

[Ipu pacuere moreph 3a MecsI] Ty = 1.

IIpu orcyrcTBUM Trpaduka HArpy3KH 3HAYCHHE T, OIPEACISICTCS II0
dbopmye:

key + 2k
T, =———
3

2.2.5 I'pynna MeTo10B OlleHKH MOTEPb M0 00001eHHOH nHGoOpMaUU O

cXeMax M Harpy3kax ceTu

['pynmy MeTo/10B OLIEHKH NOTEPh MO 0000UIEHHON HH(pOPMAIIMN O CXeMaX U
Harpy3kax CeTM TNpHUMEHSEeTCS I pacyera TMOTEeph DJJIEKTPOIHEPIrUU B
AIIEKTPUUECKHUX ceTsaX HanpsbkeHueM 0,4 xB.

Harpy3ounsie norepu snexktposnepruu B cetu 0,4 kB paccuuThiBarorcs
CJIEIYIOIMMHU METOAAMMU:

— OLIGHKHM TOTEphb JJIEKTPOIHEPIUU Ha OCHOBE 3aBUCUMOCTU IOTEPH OT
000011eHHON HH(POPMAIIUHU O CXEMax M Harpy3Kax CeTH;

— pacueta noteps ekTposHepruu B auHUAX 0,4 kB B 3aBucMMOCTH OT
BEJIMUMHBI MTaJICHUS HATIPSOKCHUH,

— TIO3JIEMEHTHOTO pacyera IOTEPh MOIIHOCTH W 3JIEKTPOIHEPIHH C
UCIIOJIb30BAaHUEM CXEMBI AJIEKTPUUECKOM CETH U €€ PEXKUMHBIX [TapaMETPOB.

[Torepu smextposneprun B N ymHuax 0,4 kB co cpenHum ceueHnem
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TOJIOBHBIX Y4acTKoB F. o, MM’, OTITYyCKOM 3JIEKTPOJHEPIMH B JHHHH Wiy,
ThIC. KBT4, 3a mepuox I, mHEH, pacCUYMTHIBAIOTCS B COOTBETCTBHHM C METOJIOM
OIICHKHU TIOTEPh JEKTPOIHEPTUU HA OCHOBE 3aBUCUMOCTH MOTEPh OT 000OIICHHON
nH(popMamnuu o cxemax U Harpy3kax ceTd (*) mo dhopmyiie:

2
W0,4 (l_dH)z‘(1+tg2¢)'L9K6 1+2’k3
AV =koar| 7] F 3k
ch°ﬂ TRy

b

rae L.y, — DKBUBAJIEHTHAsA CyMMapHasi JJIMHA JIMHUM, KM;

tg @ — cpeqHuit KOAOUIIMEHT peaKTUBHON MOITHOCTH;

K 04 — K03(pPULIMEHT, yUNTHIBAIOIIMNA XapaKTep pacHpelesIeHUs Harpy3okK I0
JUTHHE TWHUW U HEOJIMHAKOBOCTh HArpy30K (ha3;

dy — Jona BNEeKTpOo’HEepruu, nmorpedisiemas Ha paccTosIHUM 1—2 mposjeTra oT
TII, Mo OTHOLIEHHIO K CyMMapHOMY OTITyCKY B ceTb 0,4 kB.

Ilpumeuanue:

Memoo oyenxu nomepv 371eKmMpodHepUl Ha OCHOB8E 3ABUCUMOCTMIU NOMeEPb
om 0000WeHHOU UHpOPMAYUL O CXeMAX U HASPY3KAX Cemu MONCem NPUMEHAMbCSL
ONsl  pacuema nomepv DIEKMPOIHEPeUU 6 COBOKYNHOCMU  JUHUL — 0OUuUM
KOJIUYECMBOM He MeHee CYMMAPHO20 Koaudecmaa aunuil, omxooswux om 100 wm.
TII 6-20/0,4 kB umu 6onee. [[ns snekmpuueckux cemeli MeHbUle20 00vemda
NPUMEHSIIOMCSL:

— Memoo NO3JIEMEHMHO20 paciema nomepb MOWHOCMU U 2JIeKMPOIHEPSUU C
UCNONIL30BAHUEM CXEMbL DEKMPUUECKOU CeMU U ee PEeAHCUMHBIX NaAPAMEMPO8.

— MemoO pacuema nomepvb dnekmpoduepeuu 6 aunuiax 0,4 kB 6
3A8UCUMOCTU OM BEIUYUHBL NAOCHUSI HANPSIICEHUSL.

DKBHUBaJIEHTHAs CyMMapHas juyinHa N JTuHUN onpeenseTcs no Gopmyne™:
Lye=L,+0441L,5+022L,,km
rae L, — cymmapnas anuna maructpanei N nunuii 0,4 kB, kwm;
L, 3 — cymmapHas juinHa 1Byx(a3HbIX U Tpex(da3HbIX OTBETBICHUN N IUMHUI
0.4 kB, xwm;
L, — cymmapnas anuna ogHodasubix orBeTBiaeHuid N nmuauii 0,4 kB, k.

* [Ipumeuanus:

1. Ilpu onpeodenenuu mazucmpanu oonou aunuu 0,4 kB paccuumvieaemcs
Haubonvwee  paccmosimue om  wun 0,4 kB  pacnpedenumenvbHoco
mpancgopmamopa  6-20/0,4 kB 0o Haubonee yoanenHnoco nompeoumens
NPUCOeOUHEHHO20 K mpexgha3Hotl uiu 08YX@asHou TUHUU.
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2. Ilpu onpedenenuu 2xk8uBaIeHMHOU ONUHbL TUHUU 8 OJIUHY OMEEMEIIeHUS He
BKIIOUAIOMCA INeKmpudecKue cemu, OMHOCAUUEC K 00uWedoMO80MY UMYUWECMBY
MHO2OK8APMUPHBIX HCULBIX OOMO8 (8 MOM YUCIe BHYMPUOOMOBbIE dIeKMPUYECKUe
cemu), a makdce OMBEmMEIeHUs K JHCUTLIM OOMAM, eClu epanuya OaiaHcosou
NPUHAONIEHCHOCIU  (IKCHIYAMAYUOHHOU  OMEEMCMBEHHOCMU) HAXOOUMC Ha
onope.

[Ipyu HaNMU4YMK aTIOMUHUEBBIX, CTAIBHBIX U MEIHBIX MPOBOJIOB B MAarkCTpaliu
WIN OTBETBJICHUAX B (POPMYJy MOACTABISIOT JUIMHBI JIMHUH, ONpeiessieMble 10
caenyrouiei hopmyie:

L=L,+4L.+0,6Le,,xm

rne L,, L., Ly — UIMHBI QJIIOMUHUEBBIX, CTAJIbHBIX W MEIHBIX IPOBOJIOB,
COOTBETCTBEHHO, KM.

Koaddunuent k 4 onpenenstor no popmysie:

K 04 =k, (7,78 — 2,67d, — 1,48d,” )-(1,25+0,14-d,)
rae d, — Joisl SDHEepruy, OTIIyCKAaeMOW HACEJIEHHIO 110 OTHOILIEHHUIO K CyMMapHOMY
oTtnycky B ceth 0,4 kB, o.e.;
ky, — koadpunmrent, npuaumaembiii paBHbIM 1 17151 muHuKM 400/230 B 1 paBHBIM

3 ms ouauun 220/127 B.

Koaddunuent F, ¢, onpenenserca no popmyie:

N
ZFri ‘Lri

=4t MM

rep

z

rie Fyj — ceuenne rooBHOTO Y4acTKa i-0if THHHH, MM ;
L,; — IrHa rOJIOBHOTO y4acTKa 1-0i TUHUU, KM.

[Ipu orcyTcTBUM AaHHBIX O Kod(duimenTe 3amnoaHeHus: rpaduxka u (Uin)
K03 puireHTe peakKTUBHOM MOLTHOCTH, TpuHuMaetcs k, = 0,5; tg ¢ = 0,6.

[Ipn oTCcyTCTBHM yueTa 3JEKTpOIHEpPIruH, orimyckaeMon B mHuM 0,4 kB, ee
3HAYEHHUE OMPEACISACTCS, BRIYUTAHUEM W3 DHEPrUHU, OTIYIIEHHON B ceTb 6—20 KB,
noteps B o0opynoBanun 6—20 kB u sHepruu, oTmnynieHHoi B TpaHcpopMaTOpHbIE
noncrannuu (nanee — TII) 6-20/0,4 kB, sHepruu, OTHymIEHHOW MOTPEOUTEISM,

noakiroueHHbIM K mmHaMm TII m ymuaum 0.4 xB, Haxongmmecs Ha OalaHce
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noTpeOuTeNe.

JIns peanuzanuu METOAA pacyeTa MoTephb JIEKTpo3Hepruu B nHUAX 0,4 kB
B 3aBUCHMOCTH OT BEJIMYMHBI MAJACHUS HAINPSIKEHUS IPOU3BOIATCS W3MEPEHUS
ypoBHEM ¢a3zHbIX HanpspkeHui Ha muHax TII u B afekTpuyecku yaaneHHOW TOYKe
MarucTpajbHOM JIMHUM B PEXKUME MaKCUMallbHOW Harpy3ku. [lo ngaHHBIM
U3MEpPEHUN ompenensercs aOCOoNTHAas M OTHOCHUTENIbHAs BEJIMYMHA TMOTEPh
HanpspkeHus: (AU) B mHpoleHTax IO OTHOLIEHHIO K cpeaHeMy (a3HOMY
HanpspkeHuto Ha mmHax 0,4 kB TII 6-20/0,4 B.

[Totepu anextposneprun B JuHuu Hanpsbkenuem 0,4 kB (ot % ortmycka

AJIEKTPOAHEPTUH B CETh) ONPEACIISIIOTCS 0 popmyie:

AW,, =0,7 K uep AU ——,

Makc
rae AU — moreps HanpspKEHUsS B MAkKCUMyM Harpys3ku cetd oT mmH TII 1o
Han0oJIee AEKTPUUECKH YJAJIEHHOT0 3JIEKTPOIPUEMHHKA, %0;
Kuep — K02(GHUIMEHT, YYUTBHIBAIOMIMNA HEPABHOMEPHOCTh pacIpelelCHHs
HArpy3o0kK 1o ¢azam.
Ecnu u3mepennsie ypoBHU (da3HbIX HanpspkeHuit Ha mmHax TII pasnuunsl,
To nipu onpeaeneHnn AU HanpspkeHue Ha mmHax TII mpuHHMaercs Kak cpelxHee
apudmMeTnyeckoe M3 TpeX U3MEpPEHHbIX 3HaueHW. Ecium B ayeKTpuuecKu
YIAAJEHHOW TOYKE MArucCTpajibHOW JMHHUM B PEXKUME MAKCUMAIBHON Harpys3Ku
dazHOoe HaNpsHKEHHE W3MEPSIIOCh Ha Tpex(a3zHoM BBOJIE U MOJTYUYEHHI Bce (pa3HbIe
HaIIpsDKEHUS, B KA4eCTBE pPAcCYeTHOIO IPUHMMAECTCS MHUHHMMAJIBHOE H3 TpeX
VM3MEPECHHBIX 3HAYCHUMN.
Koappunuent K, onpenensgercs no ¢popmyiie:
la® + I8* + Ic?
(Ia + I + Ic)*

Ru
R

Kyep =3

5

(A+15 3 s
R

rae la, IB, Ic — u3mMepeHHbIE TOKOBBIC HATPY3KHU (a3
R, /R 4 — OTHOIIEHHE COIPOTHUBIICHUH HYJIEBOrO M ()a3HOTO IIPOBOJIOB.
[Ipu oTCyTCTBMU JaHHBIX O TOKOBBIX Harpy3kax (a3 ciieyeT MpUHUMATD:

— Juis yuHui ¢ R, /R =1 Kiep=1,13;
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— Juist uHui ¢ R, /R =2 Kiep=1,2.

OtHomienue T/Tya. TPUHAMAIOT B COOTBETCTBHHM CO  CICAYIOIIUMU

JAHHBIMU:
Tyaxe 9 2000 3000 4000 5000 6000
T/ Tyaxe 0,46 0,52 0,6 0,72 0,77

OTHOcHUTENBbHBIE TOTEpPH ANeKTpodHepruu, %, B K muamsax 0,4 kB

OTIPEICIIAIOTCS 10 (hopMyIIe:

K .
> AWy, -1,
AW%Z = 1=l K )
4

i=1
e AWo,' — OTHOCHTEIBHBIC TIOTEPH JICKTPOIHEPIUH B i-if THHHH;
[; — makcuManbHast Harpy3Ka roJIOBHOTO y4acTKa 1-i JIMHUY.

IIpy HEOOXOAMMOCTM TOYHOIO pacueTa IMOTepb DSJIEKTPOIHEPTUU B
anekTpuueckux cerax 0,4xkB W npu HaIMUMM JOCTATOYHOTO KOJIMYECTBA
UCXOAHOM HH(pOpPMAaLMK, a TaKKe IpPU pacueTe IMOTEeph 3JIEKTPOIHEPIHH B
ornenpHbIX TUHUAX 0,4 KB pekoMeHyeTcst uCroyIb30BaTh METOABI IO3JIEMEHTHOTO
pacdyera MOTE€ph MOIIHOCTH M D3JIEKTPOIHEPIUU C HCIOJIb30BAHHEM CXEMBbI
IIEKTPUYECKON CETU U €€ PEKUMHBIX 1apaMETPOB.

Pacuetsl motepp anekTposHepruu B JuHUAX 0,4 kB B 3aBUCUMOCTH OT
BEJIMYMHBI MTAJICHUSI HANPSOKEHUU U MO3JIEMEHTHBIE pacyeThl OTEPh MOUTHOCTH U
IIEKTPOIHEPTHH € UCIOJIB30BAHUEM CXEMBI NIEKTPUUECKON CETH U €€ PERKUMHBIX
[1apamMeTpoB JOITyCKAeTCs IIPOBOJUTH 1o CIIy4alHOU BBIOOpKE
pacnpenenutenbubix JuHUA 0,4 kB, nuratomuxcs ot He Menee udem 20 %

cymmapHoro kosmuectBa TII 6-20/0,4 kB, eciu 3TO KOJWYECTBO MpEBHIIIACT

100 mrr.
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Jlekmusa 3. Meroabl pacyera  yCJIOBHO-NOCTOSIHHBIX  IOTePb

3JIeKTPO3HEPTUH

VY C10BHO—TIOCTOSIHHBIE TOTEPU BKJIFOYAIOT:

— IOTepM  Ha  XOJIOCTOM  XOJ  CHJIOBBIX  TpaHCc(OpMaTopoB
(aBTOTpaHChHOPMATOPOB);

— IIOTE€pPHU HA KOPOHY B BO3AYIIHbIX JMHUAX (manee — BJI) 110 kB u Beiwe;

— TOTepM B CHHXPOHHBIX KOMIIEHCATOpaxX, OarapesXx CTaTHYEeCKHX
KOHJIEHCATOPOB, CTAaTHYECKUX TUPHUCTOPHBIX KOMIIEHCATOPaX, IIYHTUPYIOIIMX
peaktopax (nanee — LLIP);

— TOTEepU B  COCJAMHUTENBHBIX TPOBOJAX W  COOpPHBIX  IIHMHAX
pacrnpenenuTeabHbIX YCTporcTB nojactannuil (nanee — CIIIIC);

— IIOTEPH B CUCTEME YyUeTa 3JIeKTpo3Hepruu (Tpanchopmaropax Toka (ganee
— TT), Ttpanchopmartopax HampspkeHus (mamee — TH), cueTtymkax w
COEIMHUTEIIbHBIX POBOIAX);

— MIOTEPU B BEHTWJIbHBIX Pa3pAIHUKAX, OTPAHUYUTEISAX NIEPEHAPSKECHU;

— MOTEPU B YCTPOMCTBAX MPUCOECIUHEHUI BRICOKOYACTOTHOM CBSI3HU (J1ajee —
BY cBs3n);

— MIOTEpH B U30JISIMU Kaleme;

— IIOTEPU OT TOKOB YTE€UKH 10 u3onsTopam BJI;

— pacxoJy DJJEKTPOdPHEPIHMH Ha CcoOCTBeHHbIe HYXIbl (mamee — CH)
noacraniui (nanee — [1C);

— pacxo/ 3JEKTPOIHEPIUH Ha IUIABKY TOJIONEA.

[ToTepu »nekTposHepruu xosioctoro xona (maiee — XX) B CHIOBOM
TpaHcopmarope (aBToTpaHchopmaTope) ONpeaestOTCs Ha OCHOBE MPUBEACHHBIX

B IIAaCIIOPTHBIX JAHHBIX O60py,Z[OBaHI/I$I IIOTCPb MOIIHOCTH XOJIOCTOI'O XOoAa IIO

bopmyiie:
m U 2
AW, = AP, - 3T, (J
i1 Usiom

[Torepu snextposneprun B 1P omnpenensroTcs Mo NPUBEICHHON BBIIIE
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dbopMysie Ha OCHOBE MPUBEJECHHBIX B TACIIOPTHBIX JAHHBIX 00OPYAOBAHUS MMOTEPH
MOIIIHOCTH, TaK)Xe JOIyCKaeTcsl ompeneiaTs motepu B IIIP Ha ocHOBE maHHBIX
TaOIHUbI 1.

ITorepu saekTpo’HEprud B  COOPHBIX IIMHAX  pacHpeACTUTEIbHBIX

YCTPOﬁCTB l'IOI[CTaHIII/Iﬁ OIIPCACIAAOTCA Ha OCHOBC JaHHBIX Ta6J'II/IHI>I 1.

Tabmuma 1 — TloTepu »SIEKTpPOSHEPTMU B IMIYHTUPYIOIIUX peakTopax U
COCAMHUTENBHBIX MPOBOAAX U COOPHBIX MIMHAX PACIPEACIUTEIIBHBIX YCTPONCTB
MOJICTaHIIUH

Y nenbHbIe OTEPU DIEKTPOIHEPTUU IIPU HANPSKEHUH, KB
6 | 1015720 ]35]60] 110 154|220 ]330 500 | 750

84 [ 84 | 74 [ 65 |36 (35| 32 [ 31 | 29 | 26 | 20 | 19

Bun o6opynoBanus

IIIP, Teic. kBT'u/MBA B
ToJ
CIIIIC, teICc. kBT'u Ha IIC B

roJ

[Ipumeuanue:

3Ha4yeHus IOTepb, MPUBEICHHBIC B TA0JINIIE, COOTBETCTBYIOT 'Oy C YUCIIOM JHEH 365.

[Ipu pacuere moTepb B BACOKOCHOM rojy IpumeHsiercs koddduiment k = 366/365.

[ToTepu AMEKTPOIHEPTHH B COSTUHUTENBHBIX MPOBOIAX U COOPHBIX IIMHAX PACTIPEACITUTEIBHBIX

ycrporictB TIT 6-20/0,4 kB HE paccUnUTHIBAIOTCS.

1311313 11,33 6| 11| 18 31 | 99 |415]|737

[ToTepu ANEKTPOIHEPTUM B CTATUYECKUX KOMIICHCHUPYIOIIHNX YCTPOMCTBAX —
Oarapesx CTaTU4EeCKUX KOHAEHcaTopoB (nanee — bK) u cTaTuueckux TUPUCTOPHBIX

komrieHcaropax (aanee — CTK) — onpeaenstorcst mo Gpopmyiie:
AW =(0,4+0,1- B2)- AByoy - Ty
rze Bo — koapdunueHt makcumanbHoi Harpy3ku CK B 6a3oBoM nepuoe;
APyoy — TOTEpHM MOIHOCTM B peXuMe HOMUHAIBbHOM 3arpy3ku CK B

COOTBCTCTBUHU C MMACIIOPTHBIMU JAHHBIMU, KBT.

Honyckaetcs onpenensats morepu B CK Ha ocHOBe gaHHBIX TaOIUIIBI 2.

Tabnuua 2 — Ilotepu IeKTpOIHEPTUH B CHHXPOHHBIX KOMIIEHCATOPaX

[Torepu 351eKTPOIHEPTUH, THIC.KBT4 B I0J], TPH HOMUHAILHOM
Bun
S — motHoctu CK, MBA
Py 5 75 | 10 | 15 | 30 | 50 | 100 | 160 | 320
CK 400 | 540 | 675 | 970 | 1570 | 2160 | 3645 | 4725 | 10260
[Ipumeuanus:

1. Ilpu mommoctu CK, OTIWYHOW OT MPHBEICHHONH B TaOJIMIE, MOTEPH AJICKTPOIHEPTHU
ONPEIEIAIOTCS C IOMOLIBIO TUHEHHON UHTEPIIOIALUN.

2. 3Ha4YeHUs TIOTEPh, MPUBEICHHBIC B TAOJIUIE, COOTBETCTBYIOT Oy C YUCIOM JHer 365. [Ipu
pacdere moTeph B BACOKOCHOM rojiy mpuMeHsieTcst kodddumuent k = 366/365
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[ToTtepu 351€KTPOIHEPTUH B CTATUUECKUX KOMIICHCUPYIOIIUX YCTPOMCTBAX —
OaTapesix cTaTH4eCKUX KoHAeHcaTopoB (nanee — bBK) u cratndeckux THPUCTOPHBIX
komrneHcaTopax (nainee — CTK) — onpenensitorest mo gpopmyie:

AWy = AFey - Siey - Tp

IIpy oOTCyTCTBMM MacCHOPTHBIX AAHHBIX OOOpyAoBaHUS 3HaueHue APyy
MIPUHUMAETCS] PAaBHBIM:

— st BK — 0,003 kBt1/kBap,

— ms CTK — 0,006 kBt/xBap

[Torepn >nEKTPO’HEPrMM B BEHTWIBHBIX pa3pSAIHUKAX, OTPAHUUYUTEISAX
IIEpECHANPSDKEHUM, YCTpoMCTBax npucoenuHeHuss BY  cBs3u, U3MEpHUTENBHBIX

TpaHc(opMaTopax HaNpPsKEHUS ONPENEIAI0OTCS 110 Tadbuunue 3

Tabmuma 3 — IloTepu »ieKTpodHEpPTHHM B BEHTWIBHBIX paspsanuHukax (PB),
orpannuutensax nepeHanpsbkenuid (OITH), usmeputensHbIX TpaHchopmaTopax
toka (TT) u nanpspxenus (TH) u yerporictBax npucoenunenust BU cesizu (YIIBY)

Knacc [ToTepu anexkTpo3nepruu, Toic. KBT'4 B roz,
HaIpsKEHUS, 110 BHJIaM 000pYyAOBaHuUs

kB PB OIIH TT TH YIIBY
6 0,009 0,001 0,06 1,54 0,01
10 0,021 0,001 0,1 1,9 0,01
15 0,033 0,002 0,15 2,35 0,01
20 0,047 0,004 0,2 2,7 0,02
35 0,091 0,013 0,4 3,6 0,02
110 0,60 0,22 1,1 11,0 0,22
154 1,05 0,40 1,5 11,8 0,30
220 1,59 0,74 2,2 13,1 0,43
330 3,32 1,80 3,3 18,4 2,12
500 4,93 3,94 5,0 28.9 3,24
750 4,31 8,54 7,5 58,8 4,93

IIpumeuanus:

1. ITorepu anextposnepruu B YIIBY manbl Ha oqHy a3y, IUisl OCTAILHOTO 000PYAOBaHUS — Ha

TpH (asbl.

2. Ilotepu B Tpex ogHodazubix TH npuHUMaroTCs paBHBIMU ITOTEPSAM B 0J1HOM TpexpaszHom TH.

3. Tlorepu »nsnextposneprun B TT nHanpsxkenuem 0,4 kB npunumarorcs paBHbiMu 0,05
ThIC.KBT"9/TOI.

4. 3HayeHus NOTEPb, NPUBEACHHBIE B Ta0OIMIlE, COOTBETCTBYIOT rojly ¢ 4ucioM jaHel 365. Ilpu
pacdere moTeph B BACOKOCHOM rojty mpuMeHsieTcst kodddumuent k = 366/365.

5. lorepu snexrposnepruv B TT u TH Bkiro4aroT moTepu B CUETUMKAX, BXOIAIIUX B COCTaB
U3MEPUTENIbHBIX KOMIUIEKCOB.
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HOTepI/I QJICKTPOIHCPIUU B JJICKTPHUYCCKUX CUCTUHKAX IMPAMOTO BKITOYCHHA

0,22—-0,66 kB npuHUMAIOTCSI B COOTBETCTBUM CO CIEAYIONIMMU JTaHHBIMU, KBT-U B
roJl Ha OJIUH CYETUYUK:

— oHO(a3HBINA, MHIYKITMOHHBIA — 18,4;

— Tpex(a3Hblid, UHIYKITUOHHBIN — 92,0;

— ogHO(a3HBIN, 2IEKTPOHHBIN — 21,9;

— Tpexda3HblIii, TEKTPOHHBIN — 73,6.

[ToTepu sneKTpOIHEPTUU HA KOPOHY OMPENESIOTCS Ha OCHOBE JaHHBIX 00
VACNBHBIX TOTEPSIX  MOIIMHOCTH, NPUBEICHHBIX B Tabmune 4, U O
MPOJIOKUTEILHOCTSX BUJIOB MOTObI B TEYCHUE pacyeTHOTO nepuoja. [1pu stom k
nepuojaM Xopolled moroasl (A Lefied pacyeTa MOTEph HAa KOPOHY) OTHOCAT
noroay ¢ BiaxHocThio MeHee 100 % u rosonesn; K nmepuoaaM BIIAXKHOM MOTOJIbI —
JI0%K]1b, MOKPBIM CHET, TYMaH.

[Ipu OTCYTCTBUM JAHHBIX O MPOAOTAKUTEILHOCTAX BUAOB MOT0JIbl B TEUEHUE
pacyeTHOro ImepuoAa IOTEPU DIIEKTPOIHEPTMH HA KOPOHY OMNPENENSIOTCS II0
Tabauie 5 B 3aBUCMMOCTU OT PETMOHA PaCIOJOXKEeHUs JuHuU. PacnpeneneHue
cyowsekToB Poccuiickoit deneparuu no peruoHaM MpuBeeHo B TabIuIe 6.

[Ipu pacueTre moTEph MEKTPOIHEPTUHM HA KOPOHY HA JIMHUSIX C CCUCHHUSIMU,
OTJIMYAIONUMHUCS OT MPUBEICHHBIX B Tabmumax 4 u 5, 3HadYeHus Tadnwil 4 u 5,
yMHOXkatoTcs Ha otHomeHue Fr/Fd , rme Fr — cymmapHoe cedeHue mpoBOJIOB
¢a3bl, npuBegeHHoe B Tabmuuax 4 u 5; Fd — daxTtuueckoe cedyeHre nmpoBOIOB
JUHUH.

Bnusinue paGodero HanpsiKeHUs TUHUU Ha MOTEPH HAa KOPOHY YUUTHIBAETCS
YMHOKEHHEM  JaHHbIX, NPHUBEACHHBIX B Ta0muuax, Ha KO3(P(UIIMEHT,
ompenensieMblil o hopmyre:

Ky on = 6,88 -Ulry — 588 -Ugry

KOp
rie Uory — OTHOIICHHE pabodYero HaIpsHKEHUS JMHUA K €r0 HOMHUHAJIBLHOMY
3HAYCHHUIO.

B cnywae orpumarensHoro 3HaueHus koddduimenrta, onpeaenasieMoro mo
dopmyrne, (mIpu HUBKUX pabOuMX HAMNPSHKEHUAX) 3HA4YeHHe Koddduimenta
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IIPUHUMACTCA PaBHBIM HYJIIO.

Tabmuma 4 — Y neapHble TOTEPH MOIITHOCTH HA KOPOHY

Hanpsxenue BJI, Tun CymmapHoe VY nenpHble MOTEPU MOIIHOCTH Ha KOPOHY,
OIIOPBI, YUCIIO U CCUCHHE kBT/kM, Ipy BUAaxX MOroabl
CEYCHHE ITPOBOJIOB B IIPOBOJIOB B .
tbaze dase, N Xopouiasi | CyXOH CHEr | BJIaKHasl | U3MOPO3b
750-5x240 1200 3,9 15,5 55,0 115,0
750-4x600 2400 4,6 17,5 65,0 130,0
500-3x400 1200 2,4 9,1 30,2 79,2
500-8x300 2400 0,1 0,5 1,5 4,5
330-2x400 800 0,8 3,3 11,0 33,5
220cT-1x300 300 0,3 1,5 5,4 16,5
220ct/2—1x300 300 0,3 1,4 5,0 15,4
220x6—1x300 300 0,4 2,0 8,1 24,5
2205x6/2—1x300 300 0,4 1,8 6,7 20,5
220-3x500 1500 0,02 0,05 0,27 0,98
154-1x185 185 0,12 0,35 1,20 4,20
154/2—-1x185 185 0,09 0,26 0,87 3,06
110cT—1x120 120 0,013 0,04 0,17 0,69
110ct/2—1x120 120 0,008 0,025 0,13 0,47
110xx6—-1x120 120 0,018 0,06 0,30 1,10
110x6/2—1x120 120 0,01 0,035 0,17 0,61

IIpumeuanus:

1. Bapuanat 500—-8x300 coorBercTByeT BJI 500 KB, moctpoennoii B rabapurax 1150 kB, Bapuant
220-3x500 — BJI 220 kB, noctpoenHoi B rabaputax 500 xB.
2. Bapumanter 220/2—-1x300, 154/2—-1x185 u 110/2—1x120 cooTBeTCTBYIOT AByXuemHbIM BJI.
[ToTepu BO Bcex citydasix IpUBEICHBI B pacueTe Ha OJHY IEMb.
3. MHekchl «cT» U «0k0» 0003HAYAIOT CTANBHBIE U JKEJIe300€TOHHBIC OTIOPHI.
4. Jlnst TUHUI HA JEPeBSIHHBIX OTIOpaxX MPUMEHSIIOT TaHHBIC, TPUBEICHHBIC B TAOJIUIIE AJIs THHUMA

Ha CTAJIbHBIX OITIOpax.

5. 3HaueHus MoOTeph, MIPUBEJICHHBIC B TAOIHUIIE, COOTBETCTBYIOT TOAY C yucioM AHen 365. Ilpu
pacueTe moTepb B BHCOKOCHOM roty mpuMeHsieTcst koaddurment k = 366/365.
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Tabnuia 5 — Y aenpHbIC TOIOBBIE MOTEPH DJICKTPOIHEPTUN HA KOPOHY

Hanpsoxkenue BJI, kB, VY nenbHbIe TOTEPH NEKTPOIHEPTUU Ha KOPOHY, ThIC.KBT-u/KM B roj, B
4HCIIO U CEYCHHE CTHOHE
MPOBOOB B (haze 1 2 3 4 5 6 7

750-5x240 193,3 176,6 163,8 144,6 130,6 115,1 153,6
750-4x600 222,5 203.,9 189,8 167,2 151,0 133,2 177,3
500-3x400 130,3 116,8 106,0 93,2 84,2 74,2 103,4
500-8x300 6,6 5,8 5,2 4,6 4,1 3,5 5,1
330-2x400 50,1 44,3 39,9 35,2 32,1 27,5 39,8
220cT-1x300 19,4 16,8 14,8 13,3 12,2 10,4 15,3
220ct1/2—1x300 18,0 15,6 13,8 12,4 11,8 9,7 14,3
220:x6—1x300 28,1 24,4 21,5 19,3 17,7 15,1 22,2
2205x6/2—1x300 24,0 20,7 18,3 16,5 15,1 12,9 19,0
220-3x500 1,3 1,1 1,0 0,9 0,8 0,7 1,0
154-1x185 7,2 6,3 3,5 4,9 4,6 3,9 5,7
154/2—1x185 5,2 4,6 4,0 3,6 3,4 2,9 4,2
110cT-1x120 1,07 0,92 0,80 0,72 0,66 0,55 0,85
110ct/2-1x120 0,71 0,61 0,54 0,48 0,44 0,37 0,57
110x6—-1x120 1,71 1,46 1,28 1,15 1,06 0,88 1,36
110x6/2—-1x120 0,93 0,8 0,7 0,63 0,57 0,48 0,74

IIpumeuanus:

1. Bapuant 500—-8x300 coorBercTByeT BJI 500 KB, mocTpoennoii B rabapurax 1150 kB, BapuanT
220-3x500 — BJI 220 kB, noctpoenHoii B rabaputax 500 xB.

2. Bapumanter 220/2—-1x300, 154/2—1x185 u 110/2—1x120 cooTBeTCTBYIOT AByXIemHbIM BJI.
[ToTepu BO Bcex citydasix IpUBEIEHBI B pacueTe Ha OJHY IEMb.

3. MHIeKchl «cT» U «0k0» 0003HAYAIOT CTABHBIE U JKEJIe300€TOHHBIC OTIOPHI.

4. Jlnst TUHUE HA JEePeBSIHHBIX OTIOpaX MPUMEHSIIOT IaHHBIC, TPUBEICHHBIC B TAOJIUIIE AJIs THHHMA
Ha CTAJIbHBIX OIOpax.

5. 3HaueHus MOTeph, MIPUBEICHHBIC B TAOIUIIE, COOTBETCTBYIOT TOAY C yucioM AHel 365. Ilpu
pacyeTe moTepb B BHCOKOCHOM roty mpuMeHsieTcst kKodddurment k = 366/365.

Tabnuna 6 — Pacnipenenenne cyobexToB Poccuiickoit denepaiinu 1o peruoHam

perjljgoﬂa TepputopuanbHble 00pa30BaHus, BXOISIIINE B PETHOH
1 Pecry6nuka Caxa (SIkyTust), XabapoBckuid Kpait
Oo6nactu: Kamuarckas, Maraganckas, CaxaauHCKas.
2 Pecry6muxu: Kapenns, Komu
Ob6nactu: Apxanrenbckasi, Kanmnaunarpanckas, MypmaHckast
3 O6nactu: Bonoronckas, Jlennnrpaznckas, Hosroponckas, [ckoBckast
Pecny6nuxm: Mapwuii O, Mopaosus, Tatapcran, Y amyprekas, UyBamickas
Ob6nactu: benroponckas, bpstackas, Bimaguvupckas, Boporexckas, Banosckast, Karysxckas, Kuposckas,
4 Koctpomckast, Kypckas, Jlumerkas, MockoBckasi, Hukeroponckast, OpnoBckast, [lenzenckas, [Tepmckas,
Pszanckas, Camapckasi, CapatoBckasi, CmoseHckas, Tam6oBckas, Teepckas, Tynbckas, Y IbsTHOBCKAS,
SpocnaBckas
Pecniy6nuku: [larectan, Uarymerus, Kadapauno—bankapust, Kapauaeso—Uepkecckas, Kanvbikus, CeBepHast
5 Oceruss—Ananus, HeueHnckas
Kpas: Kpacnonapckwuii, CTaBpononbckuit
O6mnactu: ActpaxaHckasi, Bonrorpanckas, PocroBckas
6 Pecmy6nmka Banikoproctan
O6nactu: Kypranckas, OpenOyprekas, YensOunckas
PecryOnuku: bBypsitus, Xakacus, Anrait
7 Kpas: Anraiickuit, Kpacnospckui, [Ipumopckmii
Ob6nactu: Amypckas, Mpkytckas, Kemeposckasi, HoBocubupckast, Omckasi, CeepmnoBckas, Tomckas,
Tromenckast, UntuHCKas
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[loTepu 3NEKTPO3IHEPTHH OT TOKOB YTE€UKHM IO H30JSATOPAaM BO3IYIIHBIX
JVUHUHA OIpEAENsAIoTCs Ha OCHOBE JAaHHBIX 00 YAEIbHBIX IMOTEPSX MOIIHOCTH,
IPUBEACHHBIX B TaOIuUE 7, 1 O NPOAOJKUTENBHOCTAX BHUJIOB MOTOJIbI B TE€UEHUE
pacyeTHOro rnepuoaa.

ITo BIMSHUIO HA TOKM YTEUKH BHJIbI MOTOAbI OOBEAMHAIOTCS B 3 Tpymnmsbl: 1
rpylma — Xopomas noroja ¢ BiIaKHOCTbIO MeHee 90 %, cyxoil cHer, u3Mopo3b,
roJI0JIe]]; 2 IpyIa — J0/1b, MOKPBII CHET, pPOCa, XOPOIIasi NOTroAa ¢ BIAXXHOCTBIO

90 % u Oonee; 3 rpynmna — TymaH.

Tabnuma 7 — Y aenpHble IOTEPU MOITHOCTH OT TOKOB YTEUKH 10 n3ossaTopam BJI

Covimna VY nenbpHBIC TOTEPH MOITHOCTH OT TOKOB YTEUKH 10 M30J1sTOpaM, KBT/km, Ha BJI
Py HalpsbKkeHueM, kB
MOTO/IbI
6 10 15 20 35 110 | 154 | 220 | 330 [ 500 [ 750
1 0,011 | 0,017 | 0,025 | 0,033 | 0,035 | 0,055 [ 0,063 | 0,069 | 0,103 | 0,156 | 0,235
2 0,094 | 0,153 | 0,227 | 0,302 | 0,324 | 0,510 | 0,587 | 0,637 | 0,953 | 1,440 | 2,160
3 0,154 | 0,255 ] 0,376 | 0,507 | 0,543 | 0,850 | 0,978 | 1,061 | 1,587 | 2,400 | 3,600

IIpr OTCYTCTBMM JAHHBIX O IPOJOJIKUTENIBHOCTSAX PAa3IMYHBIX IOTOJHBIX
YCJIOBUM T'OJOBBIE IOTEPU DIEKTPOIHEPTUU OT TOKOB YTEUKHM MO u3oisATopam BJI

IIPUHUMAIOTCA 10 JaHHBIM Ta6J'II/II_[BI 8.

Tabnuua 8 — YaenbHble roJI0BbIE TIOTEPU DJIEKTPOIHEPTUU OT TOKOB YTEUKH T10
n3oisitopam BJI

VYV ienapHble IOTEPH IIEKTPOIHEPTUU OT TOKOB YTEUKH 110 u3oistopaM BJI, Teic.
Homep
pernona KBT-u/KkM B roJi, npu HanpsbKeHUu, KB
6 10 15 20 35 110 | 154 | 220 330 500 | 750
1 0,21 1 0,33 [ 0,48 [ 0,64 | 0,69 | 1,08 | 1,24 | 1,35 [ 2,01 | 3,05 [ 4,58
2 0,22 10,35 (0,52 0,68 ) 0,73 | 1,15 [ 132 1,44 | 2,15 | 3,25 | 4,87
3 0,28 1 0,45 [ 0,67 | 0,88 ) 0,95 ] 1,49 | 1,71 [ 1,86 | 2,78 | 4,20 | 6,31
4 0,31 10,51 { 0,75 [ 1,00 | 1,07 | 1,68 | 1,93 | 2,10 | 3,14 [ 4,75 | 7,13
5 0,27 1 0,44 [ 0,65 | 0,87 | 092 | 1,46 | 1,68 | 1,82 | 2,72 | 4,11 | 6,18
6 0,22 1 0,35 (0,52 | 0,68 | 0,73 | 1,15 | 1,32 [ 1,44 | 2,15 | 3,25 | 4,87
7 0,16 | 0,26 | 0,39 { 0,51 | 0,55 ] 0,86 | 0,99 [ 1,08 | 1,61 | 2,43 [ 3,66

[Mpumeuyanne — 3HaYeHHs MOTEPhb, MPHUBEICHHBIC B TAOJHUIIE, COOTBETCTBYIOT IOy C YHCIOM
nHeilt 365. [lpu pacueTte moTepb B BUCOKOCHOM IOy MpUMeHsieTcs KoddduimeHt K = 366/365.

Pacxon 35eKTposHEpruM Ha IUIaBKYy Trojojeda ONpEeNeseTcss Ha OCHOBE
npuOOpPOB ydeTa, YCTAHOBJIEHHBIX Ha YCTpOWCTBaxX IUIaBKU Tojojena. [lpu

OTCYTCTBUM TaKHUX HpI/I60pOB yuc€Tta AOIYCKACTCA HCIIOJIb30BAHUC JaHHBIX
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TaOIMLBl 9 B 3aBUCUMOCTH OT palioHa pacrnonoxenus BJI o rononeny.

Tabnuia 9 — Y nenbHbIN pacxo]] 2JIEKTPOIHEPTUHN Ha TUIABKY TOJI0JIea

Unci1o MpoBojIoB CymmapHoe VY ienbHbINA pacxo JIEKTPOIHEPTHHI Ha TUTaBKY

B hase U ceucHue, CeUeHUe rojonuenaa, Teic. KBT-4/kM B rof, B paiioHe mo

i HpOBOI[OBzB daze, TOJIOJNIC/TY
MM 1 2 3 4
4x600 2400 0,171 0,236 0,300 0,360
8x300 2400 0,280 0,381 0,479 0,571
3x500 1500 0,122 0,167 0,212 0,253
5x240 1200 0,164 0,223 0,280 0,336
3x400 1200 0,114 0,156 0,197 0,237
2x400 800 0,076 0,104 0,131 0,158
2x300 600 0,070 0,095 0,120 0,143
1x330 330 0,036 0,050 0,062 0,074
1x300 300 0,035 0,047 0,060 0,071
1x240 240 0,033 0,046 0,056 0,067
1x185 185 0,030 0,041 0,051 0,061
1x150 150 0,028 0,039 0,053 0,064
1x120 120 0,027 0,037 0,046 0,054
1x95 u meHee 95 0,024 0,031 0,038 0,044
IIpumeuanus:

1. Y nenbHBIM pacxo]] MpUBEIEH B pacueTe Ha TpH (asbl.
2. 3HayeHus pacxoja, MPUBEACHHbIE B TAOIUIIE, COOTBETCTBYIOT TOAy ¢ uncioM AHel 365. lpu
pacdere pacxojia B BUCOKOCHOM TO/Iy IPUMEHSIETCsl KO3PPUIUESHT K = 366/365.

[ToTrepu 37€KTPOIHEPTUU B U3OJSAILMU CUJIOBBIX KalOeled MPUHUMAIOTCA B
COOTBETCTBMM C JAHHBIMH 3aBOJIOB—HM3roToBuUTeNel oOopynoBanus. Ilpu
OTCYTCTBUMU JAHHBIX 3aBOJa—M3TOTOBUTENS PACUETHBIC MOTEPU MPUHUMAIOTCS B
COOTBETCTBUM C Tabnuieit 10.

Pacxon »snextposneprum CH mnoacraniuii  ompenensieTcsi Ha OCHOBE
npuOOpOB y4eTa, YCTAHOBJICHHBIX Ha BBICHIEH CTOPOHE TpaHCHOPMATOPOB
cobctBennbix Hyx1 (mamee — TCH). [Ipu ycranoBke mpubopa yuera Ha HU3IIEH
ctopone TCH notepu snekrposnepruu B TCH, paccuntanHble B COOTBETCTBUU C
HacTosimier MHCTpyKIne, 700aBISIOTCS K TOKa3aHUIO CYCTIHKA.

B cmywae otcyrctBus mpubopoB yuera anektposHeprun Ha CH IIC
10(6)/0,4 xB ynenwHbIN pacxoa snektpodHeprun (kBT1-u/kB-A) onpenensercs 1o

PE3yJIbTaTaM SHCPIreTHICCKOTO 06CJICI[OB&HI/IH.
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Tabnuma 10 — YV nenpHbIE TOTEPHU DJICKTPOIHEPTUN B M30JISINN Kabenei

VY aenpHbIEe MOTEPU SJIEKTPOIHEPTUN B U30JIALNU Kabest, Thic. KBT-u/km
CeucHue, MM” B r0J1, TP HOMHUHAJIbHOM HaIpshKEeHUH, KB
6 10 20 35 110 220

10 0,14 0,33 — — — —
16 0,17 0,37 — — — —
25 0,26 0,55 1,18 — — —
35 0,29 0,68 1,32 — — —
50 0,33 0,75 1,52 — — —
70 0,42 0,86 1,72 4,04 — —
95 0,55 0,99 1,92 4,45 — —
120 0,60 1,08 2,05 4,66 26,6 —
150 0,67 1,17 2,25 5,26 27,0

185 0,74 1,28 2,44 5,46 29,1 —
240 0,83 1,67 2,80 7,12 32,4 —
300 — — — — 35,2 80,0
400 — — — — 37,4 90,0
500 — — — — 44,4 100,0
625 — — — — 49,3 108,0
800 — — — — 58,2 120,0
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Jleknua 4. Pacyer mnorepb, 00YCJOBJIEHHBIX JONMYCTHMbIMHU

MOTPEIHOCTAMHU CUCTEMBI YU€Ta 3JICKTPOIHEPIUH

CocraBnsitonield motepb, KOTOpas, KOTOpas HE BXOJUT B TEXHUYECKHE
MOTEepHU, SBISETCA COCTABIAIONIAs, OOYCIOBJICHHAs TMOTPEIIHOCTIMU MPUOOPOB
ydeTa 3JEKTpOdHEpruu. ITo Hauuio orpaxkeHue B Ilocranoienun @IK PD ot
14.05.03 N37-3. OgHako TaM HE CKa3aHO, O KaKUX MOrPEIIHOCTSIX MAET peub. A
TaKUX KaK MUHUMYM TpU:

— JIoTIycKaemasi MOrpeiHocTh u3MepuTesbHoro komiiekca (MK), B oOmem
clly4ae COCTOSIIero u3 TpaHchopMaropa Toka, TpaHcpopmaTopa HaNpsHKEHHUS U
CYETYMKA IPU HOPMAJIbHBIX YCIOBUSIX UX HKCIUTYaTalllH;

— cucrematuyeckas norpemHocth MK (kak oTpumarenbHas, Tak H
MOJIOKUTENIbHAS), OOYCJIOBIICHHAas HEHOPMHPOBAHHBIMU DPAOOYMMH YCIOBUSMU
npumeHenus: UK;

— CHUCTEeMaTH4ecKasl OTpUlIaTelIbHasi MOTPEIIHOCTh CTAPhIX MHAYKIMOHHBIX
CYETUMKOB, OTPAOOTABIIINX CBOM peCcypc, U CUETYMKOB C MTPOCPOUCHHBIMU CPOKAMU
MOBEPKH.

I[lon cucremol ydera 3JIEKTPOIHEPTMHU [MOHMUMAETCS COBOKYIHOCTH
U3MEPUTEIBHBIX KOMIUIEKCOB, OOECHEUYHMBAIOIIUX M3MEPEHUE TMOCTYIUICHUS |
OTIyCKa DBJEKTPOAHEPIMU M3 CETH M BKIIOYAIOMUX B ce0s H3MEpUTEIbHbIC
tpanchopmaropsl Toka (TT), wmampspkenuss (TH), snexTpudeckue CUETUYUKH,
COCMHUTENbHBIE MPOBOJIa U Kabenu. M3mepuTenbHble KOMIUIEKCH MOTYT OBITh
00BE€IMHEHbl B AaBTOMAaTHU3UPOBAHHYKO CHUCTEMY YYeTa »3JEKTPOIHEPruu (CM.

PHUCYHOK).

W

Cuerank

OO61as cxeMa y4dera 3JeKTPO3HEPrUU
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CyOBeKThl pbIHKA B3aMMHO COTJIACOBBIBAIOT CXEMY pa3MENIeHUs MPUOOpPOB
KOMMEPYECKOTO ydeTa Ha 3JHEprooObeKTax ¢ Y4YeTOM TpaHul] OaraHCcOBOU
MPUHAJJICKHOCTH 000PYI0BaHUS U B3aUMHBIX HHTEPECOB CTOPOH.

Onpenenenue METPOJIOTUYECKUX XapaKTEePUCTUK KOHKPETHOTO
M3MEPUTEIILHOTO KOMILIEKca poBoaAT B cooTBeTcTBUU ¢ P 34.11.333-97 «Yuer
AIIEKTPUUYECKOM SHEPruu M MOIIHOCTUM Ha HEProoObEKTax» TUIIOBAash METOJMKA
BBITTOJTHEHUS U3MEPEHUN KOJIMYECTBA JIEKTPOIHEPTUH.

UucneHHoe 3HaUCHHE pacueTa KOMMEPUYECKHX IMOTEpPh H3-3a MOTPEIIHOCTH
WU3MEPCHUN AJIECKTPOIHEPTUH B HOPMAJBHBIX YCJIOBHUSIX PabOTHl M3MEPHUTEIHLHOTO
KOMILJIEKCA ~ OMpeNeNnsieTcss MpeleIbHbIMH  JOMYCKAaeMBbIMH  IMOTPEIIHOCTSIMU
U3MEPUTEIBHBIX KOMIUJIEKCOB, YUYWUTBHIBAIOIIUX MPHUEM HJICKTPOIHEPTHUH B CETh,
OTITYCK  DJIEKTPO’HEPTrUW U3 CETU W  TOTpeOJeHUE  DIIEKTPOIHEPTUU
HHEPTrONPUHUMAIOIIUMU YCTPONCTBAMU U CyOBEKTaMHU.

Pacuer  moTepp  IIEKTPOIHEPTHH,  OOYCIOBICHHBIX  JOIYCTUMOU
MOTPEIIHOCTBI0 CUCTEMBI YYe€Ta, OCYILUECTBIISIETCS MJII HOPMAJIbHBIX YCIOBUH
paboThl PJIEMEHTOB CHUCTEMBI ydeTa U 0€3 yuera YTIJOBBIX MOrPEIIHOCTEH,
MOPTOMY  HCIIOJB3YyeTCs  YMpollneHHas (QopMmyna pacdera MOTPEHIHOCTH

HU3MCPUTCIBHOI'O KaHalla aKTUBHOM QJICKTPOOHCPIUHU:

S=t111[S2 + 5% + 55 +65 |
rie Ocy, OrT, OTH — OCHOBHBIE JIONMYCTUMBbIE IIOIPEUIHOCTH CYETUYUKOB,
TpaHchHOPMATOPOB TOKa, TPaHCHOPMATOPOB HAMPSIKEHUS TMPU HOPMAJIbHBIX
yCIOBUSX (IPUHUMAIOTCS 110 3HAYEHUIO KJIACCOB TOYHOCTH), Y0;
O, — Tpeden JAOMYCTUMBIX TMOTEpPh HANPSIKCHUS B JIMHUSAX TPUCOCAUHEHUS

cuetunkoB k TH, %.

[TorpemrHOCTh OT MOTEPU HANPSKEHUS B JIMHUM COEeIUHEHUs cuetunka ¢ TH
MPUHATA CIIy4allHOM, KaK MaJ0O3Havallas BEJIN4YHHa.

OnHako mpu ONpeNeNeHuH CTPYKTYpbl IMOTEPh MO HHEProcHaOKaroIIeH
OpraHHu3alliy B LIEJIOM HEBO3MOKHO OPUEHTUPOBATHCA HA HAIUYHUE TAKUX JTAHHBIX
JUIL COTEH M ThICAY TOYEK ydeTa W MPUXOIUTCS HCIOJIB30BAaTh YCPEAHEHHYIO

OLICEHKY KX BO3MOXHBIX IOIPEIIHOCTEH. M3II0)KeHHAas HWKE METOJIHMKAa TaKOou
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OLICHKH MpUMEeHUMa K 6omibmuM oobexTam (AO-3uepro, [19C, POC u ropoackum
CeTsIM), B MEHbILEH CTENEHW K MOJCTAaHIMAM M NPAKTUYECKH HENPUMEHHMa K
KOHKPETHBIM TOYKaM y4eTa. AOCONIOTHBIE MOTEPH JIEKTPOIHEPruu (Thic. KBT 1),
00yCIIOBJIEHHBIE JOIYCTUMBIMU MOTPEIIHOCTSAMU CUCTEMBI YUeTa 3JIEKTPOIHEPTUU
(AWrorp5), OHPEHEIAIOTCA KaK IPEJEIbHOE 3HAYEHHE BEJIWYMHBI JIOITyCTHMOTIO
HebanmaHca DD B LIEJIOM IO AJIEKTPUYECKOW CETH C YYETOM JAaHHBIX 3a 0a30BbBIN

nepuo o gopmyie:

n m 2 2
A\Nnorp.E= 0,01- 2512 W?‘FZ&? Wi +i—3-VV32 +f€_1.VV12 ,
i=l Jj=1 3 1

rae & (§;)  HOrpemHOCTh HM3MEPHUTENBHOIO KaHajla MPUHATOH (OTHaHHOMN)
aAKTUBHOU AJICKTPOIHEPTHH T10 JICKTPHUUECKOU ceTH, %o;

W; (W;) — mpuem (oThmaya) DIIEKTPODHEPIMH, 3a(MKCHPOBAaHHBIC
WU3MEPUTEIHHBIMA KaHaJIaMU aKTUBHOM DJIEKTPOIHEPTUU TIO AIEKTPUUYECKON CeTH,
ThIC. KBTu;

N — KOJMYECTBO TOUEK yueTa, GUKCUPYIOLIUX MPUEM 3JIEKTPOIHEPTUH, IIT.;

m — KOJIMYECTBO TOYEK y4eTa, GUKCHUPYIOMINX OTAauYy 3JIEKTPOIHEPTUH, B TOM
YHClie KPYIHBIM MOTPEOUTEISAM, IIT.;

k; — kxomnuecTBO TOueK yuera Tpex(a3HbIX NOTpedOuTeNne (3a MHUHYCOM,
YUYTEHHBIX B «mM»), IIIT.;

k; — xonmmdecTBO TOouek yuera oaHO(aA3HBIX MOTPEOHUTENECH (32 MHUHYCOM,
YUYTEHHBIX B «m»), IIIT.;

W3 — mnotpebneHue 5>IeKTpodHEpruu TpexdasHbIMU MOTpeOuTensIiMu  (3a
MHUHYCOM, YITCHHBIX B «M»), ThIC. KBT4;

W, — mnotpebneHue 53IEKTpOdIHEPTrur OAHO(GA3HBIMU TOTpeduTeasiMu (3a
MHUHYCOM, YYTEHHBIX B «m»), ThIC. KBT-u.

B stom cnyuae, mpu pacuyeTe moTepb, OOYCIOBICHHBIX IOTPEIIHOCTHIO
CUCTEMBI ~ yd4eTa  DJEKTPOIHEPTUH, YUYUTHIBAIOTCA  TOJIBKO  CIyYaifHbIe
COCTaBJISIfOIIME HeOanaHca »dJIEKTPOIHEPIHH, KOTOpPhIE ONPEAeIsIoTCS  Kak
npeaenbHOe 3HaUeHHE JOMyCTUMOT0 HebanaHca 3JeKTPOIHEPTHH.

OTHOCHUTENBbHBIE TOTEPH IJICKTPOIHEPTUU, OOYCIOBICHHBIC TOMYCTHMBIMU
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MOTPEIIHOCTAMU CHCTEMBI yueTa anekTposnepruu, aia TCO B 6a30BoM mepuoje

PaBHBI:

Wnozp.E -100

AW norp.b, % =
Woc.p

rae Wocp — OTIYCK JJIEKTPOIHEPIHU B CETh B ICJIIOM IO DJICKTPUYECKON CETH 3a
0a30BbIN MTEPUOI.

OTHOCHUTENIbHBIE TIOTEPH JJICKTPOIHEPTUU, OOYCIOBICHHBIC ITOMYCTHMBIMH
MOTPEITHOCTSAMH CHUCTEeMBI ydeTa anekrposHeprun, ;s @PCK u MCK B 6azoBoM

NEPUOJIE PABHBI:

Wnoep.B -100

AW norp.b, % =
Womo.s

rie Womp — OTIIYCK JIEKTPOIHEPTUHU U3 CETH B IIEJIOM IO AJIEKTPUUECKON CETH 3a
0a30BbIN MTEPUOI.

[Totepu >neKTpOIHEPTUH, OOYCIOBICHHBIE JOMYCTHMBIMHU MOTPEITHOCTIMHU
CHUCTEMBI ydYeTa DSJIEKTPOIHEPTHHU, IO YPOBHAM HAMPSHKEHUS PACIPEICIISIOTCS
MPOIOPIIMOHATILHO OTIYCKY B CE€Th MO YPOBHSIM HAMNpsHKEHUA, Kak B 0a30BOM, Tak

U B PETYJIHPYEMOM IIEPUOJAX.
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Jlekuust S. AHAJIM3 TeXHUYECKUX MOTEPh JIEKTPUYECCKOUA IHEPIrUH

AHanu3 moTeph 3JIEKTPOIHEPTUU MPOBOAUTCA IJISl PEIICHMS CIIETYIOUIUX
OCHOBHBIX 3a/1a4:

—BBISIBJICHUSI 30H W KOHKPETHBIX DJJEMEHTOB JJICKTPUYECKOM CETH ¢
MOBBIIIEHHBIM YPOBHEM TEXHUYECKUX MOTEPH;

—BbIsiBIIcHUST ¢ugepoB 6-20 kB u mmauit 0,4 kB ¢ moBbIIeHHBIMU
KOMMEPUYECKUMH MOTEPAMU;

— BBISIBJICHUSI M OLICHKU PE3€PBOB CETEBOW KOMIAHUHU 0 CHUKEHUIO MOTEPh
AIIEKTPOIHEPTUU;

— OIICHKH BJIMSIHUSI OCHOBHBIX (PAKTOPOB, XapaKTEPU3YIOIIUX CXEMY CETH U
peXHMBI ee¢ paboTHl (HampuMep, OTIMyCKa DJIEKTPOIHEPTHH, YPOBHS padoUero
HanpsDKeHUs, pado4YMX CXEM CETH, IMIIOTHOCTH TOKA U T.J.), IPU UX Pa3IUYHBIX
3HAYCHUSX HA YPOBEHBb TEXHOJOTMYECKUX MOTEPh JICKTPOIHEPTUH;

—OIICHKM BIIMSHUS HA TEXHOJIOTMYECKHE MOTEPH MOCTYIUICHUS U OTIyCKa
AIIEKTPOIHEPTUU;

—aHanu3a HebaJlaHCOB AJIEKTPOIHEPTUH HA MOACTAHIIUSAX U B CETAX;

—UHTEPBAJIBHOTO  aHAJIM3a CTPYKTYpbl TMOTEPh AJIEKTPOIHEPTHH,
OCHOBAaHHOI'O Ha TPEACTABICHUU KaXIOW COCTABJISIONIEH MOTepb B BHUJIE
MHTEpBaJia HEOMPEACIEHHOCTH €€ 3HAUCHUII;

—pa3pabOTKU MEPOINPHUATHN MO CHUXEHUIO TOTEPh  DJIEKTPOIHEPTUU U
onpeneneHus ux PpaxkTudeckoi 3pGHeKTUBHOCTH.

B kadecTBe mMEpBUYHOrO KpUTEPHUS JAOCTOBEPHOCTH pacyeTa MOTYT
UCIIOJIb30BaThCA MPUBEJICHHBIC HUXKE MPEACNIbHbIE 3HAUCHUS TEXHOJOTMYECKHUX
MOTEPhb MO0 YPOBHSIM HANPsDKEHHS OT OTIyCKa B CE€Th 0e3 ydera oObeMa mepeaaun

QJICKTPOOHCPIun HOTpe6I/ITCJ'ISIM, HCTIOCPCACTBCHHO IIOAKIIOYCHHBIM K IHHMHaAM

MMOJCTAHIUH:
330-750 xB o 4 %
220-110 kB 1m0 6 %
35 kB o 8 %
6(10) kB 1o 10 %
0,4 xB 1o 14 %
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3HAUYEHHUS OTHOCUTENBHBIX MOTEPh 3JIEKTPOIHEPTUH, ONPEIAECICHHBIE OT
OTIyCKa DJIEKTPOIHEPTUU B COOCTBEHHYIO ceTh 0e3 ydera oObema mepenaydu
AIIEKTPOIHEPTUH TOTPEOUTENSIM, HEMOCPEICTBEHHO MOJKIIOUYEHHBIM K IIMHAM
NOJICTAHIIMM, HE JOJKHBI IIPEBBIIATH NPEEIbHbIE 3HAUCHHSL.

Heob6xogumo mpoBecTH aHaluM3 pacuera TEXHOJOTMYECKHX TMOTeph
AIIEKTPOIHEPTUU 3a 0a30BbIM MEPUOJ HA COOTBETCTBHUE METOJAM, MU3JI0KEHHBIM B
Nuctpykuuu [Tpukaza Munsnepro Ne 326.

[Tpu mpoBeneHnH aHaJIM3a PAcCU€TOB HATPY30UHBIX MOTEPh JIEKTPOIHEPTUU
HEO0X0UMO 00paTUTh BHUMAHHUE HAa UCXOHBIC JAHHBIC, CYIIECTBEHHO BIMSIOIINE
Ha TOYHOCTh pacyerTa.

s memooa cpeonux Hacpy3ox:

- kod(ppurment dhopmbl rpaduka B y3aax Harpy3Kd U IEHTpaxX MUTAHUS,

- K0O3(PPUIIUEHT MOIIIHOCTH HATrPy3KH;

- TEMIIepaTypa MPOBOJIa;

- OTIIYCK B CETB;

s memooa uucna 4wacos HAUOOILULUX NOMEPb MOUWHOCTIU:

- YHUCJO YacoB HCHOJb30BaHUS HambOombiie Harpy3ku cetd (Tp.x) U
OTHOCHUTEJIHOE YHCIJIO YaCOB HaWOOJBIIMX MOTEPh MOIIHOCTH (T,) AJSA KaxJ0ro
pPacyeTHOr0 y4acTKa CEeTH;

- KO3 PUIUEHT MOIIHOCTH HArpy3KH;

- TEMIIepaTypa MPOBOJIa;

- OTIIYCK B CETb.

He oonyckaemca npumenenue memooa ouyeHKu nomeps no 0000uieHHOI
UHpopmayuu o cxemax u HAZPy3Kax cemu 0isA pacuyema 6 OmoeabHbIX TUHUAX
0,4 kB, mak kak 3mo moicem npugoOUms K 3a6bluieHUI0 NOMEPb.

[Ipu ananm3e TEXHMYECKUX TOTEpPh ClEAyeT oOpamiarb BHUMAaHHE Ha
YYaCTKH CETH:

- ¢ OOoJIBIION /10J€il YCIOBHO-TIOCTOSIHHBIX MOTEPh 3JEKTPOIHEPTHH, UTO
MOJKET OBbITh CJIEACTBHEM HU3KOM 3arpy3Ku 3JIEKTPUUYECKON CETH;

- ¢ 0OJIBIIION 10JIei HArPY30UHBIX MOTEPh DJIEKTPOIHEPTUHU, UTO MOXKET OBIThH
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CJIEACTBUEM BBICOKOM 3arpy3KH JIEKTPUUYECKOU CETH.

[Ipn HemOrpy>KEHHOCTH dJIEKTPUYECKON ceTh (Kod(PPUIMEHT 3arpy3ku
TpancopmaropoB 10-15 %) yBenuueHue OTIIyCKa SJIEKTPOIHEPTUU B HEW Oyner
OPUBOJUTH K  YMEHBIIEHUIO  OTHOCUTENBHBIX  TEXHUYECKHX  IOTEph
AJIEKTpOdHEPTrUM (pucyHok, Mapkep "Ksampat").

Ecnmu  osnexkTpuueckas ceTh  CHIBHO  3arpyxeHa  (KodQQuimeHt
tpanchopmaropoB 60-80 %), yBemuyeHUE OTIMYCKa SJICKTPOIHEPTHUU Oyner
IPUBOJUTH K YBEITUYCHHIO OTHOCUTENIBHBIX TEXHUYECKUX MOTEPh AIIEKTPOIHEPTUU

(pucynok, mapkep "Kpyr").

- b - - L L+ __1__

7218 \

OTIycK WIeKTPO3HEPIVM B ceTh, MIH. KBr.u.

I[I/IHaMI/IKa W3MEHEHHS OTHOCUTEIBHBIX U a0COJIOTHBIX TEXHUYECKUX IMOTCPb

QJICKTPOIHCPIUU IIPpU UBMCHCHHU OTITYCKa 3JICKTPOSHCPIUU B CCTh

[lenecooOpa3HO MPOBECTH BBHIOOPOUHYIO MPOBEPKY pE3YJbTATOB pacyeTa
JUISL CETH (RJIIEMEHTOB CETH), UMEIOLIEN BBICOKHI MPOLEHT OTHOCUTENBHBIX IOTEPh
ANIEKTPOIHEPIHH HA COOTBETCTBYIOLIEM YPOBHE HAIPSIKEHUSI.

3arpy3Ka JIMHUH 3JIeKTpoIepelaul ONpeiessieTcs CIeAYIOUMM 00pa3oM:

I 10°
k, =—%= W10 , 0.€.,
1 Lo T-U,,

max

rae I, — cpeqHuii TOK 1o JTMHKUHU 3a 0a30BbINM NEPUOT, A;
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W — snekTposHeprHs 1Mo JIHHUH 3a 0a30BbIN Mepro, ThIC. KBT 4;

U,p — cpenHee HanpsyKeHUE JIMHAN 3a 0a30BbIi nepuos, KB;

[ihax — MAKCHMAaJIbHO JOIYCTUMBIM TOK IO JIMHUU W3 YCJIOBHUM TEPMUUECKOU
CTOMKOCTH, PEJIECHHOM 3alUThI U T.1I., A;

T — pacueTHbIl NEPUO/I, Y.

Kpome koaddummenta 3arpy3ku A aHadu3a pPEKUMOB PaOOTHI JTUHHIMA

AIEKTPOINEPEAAYM MOKHO HCIIOJBb30BATh CPEIHIOK IUIOTHOCTh TOKA TOJIOBHOIO
y4acTKa:

I, w-10°
F, F,-T-U,- -cosg

&y

jcp = 5 A/MMz,

rae F,, — cedeHne roinoBHOro yuacTka JIMHUY, MM,
3arpy3ka CHJIOBOTO JBYXOOMOTOYHOTO TpaHChopMaTopa OIpeaeIseTCs
CICAYIOITUM 00pa3oM:

Lo _ 7
Syp-cos@p S, -T-cosp

k,r = 0.e.,

rae P., — cpenHsis MOIMHOCTB HA HU3LIEH CTOPOHE TpaHc(hopMaTopa;

S:p — HOMHMHAJIbHasi MOITHOCTB TpaHcopmMaTopa, MB-A;

COS(Q - cpenHuit KodPUIMEHT MOIIHOCTU TpaHc(popmaTopa;

Wy — 2JIeKTpOsHEprus Ha HU3LIEH CTOpPOHE TpaHcpopMaropa 3a 0Oa30BbIN
IIEPUO/I, ThIC. KBT 4.

Baxxno npoBectu aHanu3 ko3P puipeHTa MOIHOCTH HArpy3KU MpPU pacuere
HArpy304YHBIX TMOTEpb DJEKTpodHepruu. B ciydae HH3KOro koddduumenrta
MOIIHOCTH, HEOOXOJUMO 3alpOCUTh MOATBEP)KIAIONINE JaHHbIe, HaIlpUMep,
pe3yabTaThl U3MEPEHUN AKTUBHOM U PEAKTUBHOM MOIIIHOCTEN B PEKUMHBIE THU HA
TOJIOBHBIX yYaCTKAaxX CETH.

[Ipu ananuze pacyera TexHuueckux mnorepb cetu 0,4 kB HeoOxomumo
oOpamiaTb BHUMaHUE Ha CIIEyIOLIEE:

- YAEJIBHBIE IIOTEPH IEKTPOIHEPTUU, KAK IPABUIIO, NOJKHBI HAXOIUTHCS B
muanazoHe ot 2 no 20 teic. kBr-u/km. Ecnu ynenpHble MOTEpU MPEBBILIAIOT

BEPXHUU TIpeIel YKa3aHHOTO Juara3oHa 3HAaYeHUH yACIbHBIX MOTePb, HEOOXOIUM
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THIATEIbHBIN aHATIU3 PE3yJIbTATOB PACUETOB U UCXOHBIX TAHHBIX;

- INIOTHOCTh TOKA, KaK MpaBUJIO, HE JNOJKHA mpeBblmateh 2,5 A. Ecin
MJIOTHOCTh TOKA MpeBbIaeT 2,5 A, HE0OX0AUM TIATEIbHBIA aHATU3 PE3YIbTATOB
pacyeToB U UCXOAHBIX JAHHBIX;

- CpellHss NpOTsEHHOCTh onHoW nHUM 0,4 kB, kak npaBuio, HE OOJKHA
npeBbIaTh 1,5 KkM;

- cpeanee kosmdectBo JuHMil 0,4 kB, orxomsammx ot cekuuu 0,4 kB
TpancopMaTopHON MOACTAHIIMU, JOJDKHO HAXOAUTHCA B IHUamna3zoHe 2-5 JTHUHUM.
JInst TOPOACKUX ANEKTPUYECKUX CETEW BEPXHUU MPENEI 3TOr0 IUAara3oHa MOKET
OBITH BBIIIIE;

- CpellHEE CEeueHUE BO3AYIIHBIX JIUHUM dnekTpornepenayn 0,4 kB naxoaures,
KaK [PABHIIO, B IIpeaenax 16-50 MM”, Ha MArHCTPaTbHEIX YYacTKax 35-70 MM’

- IOTEPs HAIIPSDKEHUST B MAKCUMYM Harpy3ku cetu oT muH TII qo Hanbonee
ANEKTPUYECKU  YJAJECHHOTO  JJIEKTPONPUEMHHMKA HE JOJDKHA  IPEBBIIATh
OTKJIOHEHUuE + 5 %.

[Ipu onpenesieHn NOTePh JIEKTPOIHEPTUU, 00YCIOBICHHBIX JOMYCTUMBIMU
MOTPENTHOCTAMH MPUOOPOB yUeTa, JJIA AJICKTPUUECKOU CETH CETeBOM KOMIIAHUH,
coctosmerr U3 oTAenbHBIX 00BekTOB (I19C, POC wm T.1.), HEe nmomyckaeTcs
CyMMHUPOBAaTh  TMOTEPH  DJIEKTPOIHEPTUH, OOYCIOBICHHBIE  JIOMYCTUMBIMU
MOTPENIHOCTAMHA TPUOOPOB yueTa, OMPENEICHHBIX ISl OTAEIbHBIX OOBEKTOB,
BXOJSIIUX B DJIEKTPUUYECKYIO CETh.

3HaYeHUEe TMOTEPh DJEKTPOIHEPrHuU, OOYCIOBIECHHBIX JOIMYCTUMBIMHU
MOTPENIHOCTAMH TPUOOPOB yueTa, JJIsl CETeBOM KOMIaHUU, KaK MPABUIIO, JOHKHBI

HaxoauThes B nuanaszone ot 0,2 1o 1 % ot oTiycka B CETb.
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Jleknus 6. Hetexunueckue (KoMMepUyecKHe) MOTEPH 3JIEKTPOIHEPTrUM

CtpykTypa (HhaKTHUECKUX MOTEPh BJIEKTPOIHEPTUU COCTOUT U3 MHOTHUX
cocTaBlisoNMX. PaHee ux 4acTo yKpyNnHEHO 0ObEAUHSIN B JIBE OOJIBIITNE TPYIIIIbL:
TEXHUYECKHE M KoMMepueckue norepu. K mepBbIM OTHOCHIM Harpy304HbIE,
YCIIOBHO-TIOCTOSIHHBIE TIOTEPU U PACXOJ AJIEKTPOIHEPTUH HA COOCTBEHHBIE HYXIbI
noAcTaHuuii. Bce ocranpHble TOTEpH, B TOM UHCIE€ HWHCTPYMEHTAJIbHbBIC
MOIPEIIHOCTA HW3MEpPEHUM, OTHOCWJIIM KO BTOPOW Trpynme Iorepb. B  Ttakou
KJ1acCu(UKAMU €CTh OIpE/eNIEHHbIE YCIOBHOCTU. Pacxon 31eKTpo’HEepruu Ha
COOCTBEHHbBIC HYXKIbl HE SBISETCA MO CBOEH CYTH «UYUCTHIMU» TEXHUUYECKUMU
MOTEPSIMUA, U YUYUTBIBAETCA DJEKTpOCUETYMKaMHU. Tak K€ U METPOJOTHYECKHUE
MOTPEIIHOCTH, B OTJIWYUE OT APYTUX COCTABJSIONIMX KOMMEPYECKHX IMOTEPb,
UMEIOT HHYI0 MPUPOAY BO3HMKHOBEHMS. [l09TOMYy «KOMMEpUECKHE MOTEPH»
M3HAYaJbHO TPAKTOBAJIMCH JOBOJILHO OOLIMPHO, €CTh JaXKe TaKoe OIpeleieHue,
KaK «IOMYCTHUMBI YpPOBEHb KOMMEPUYECKUX MOTEPH» - 3HAUYEHHWE KOMMEPYECKHX
MOTEePb  DJIEKTPOIHEPTUHU, OOYCIOBICHHOE TOTPEIIHOCTIMUA CHUCTEMBI YyueTa
AJIEKTPOIHEPTHUH (JIEKTPOCUECTUUKOB, TPAHC(HPOPMATOPOB TOKA U HATIPSIKEHUSI) TIPU
COOTBETCTBUH CHCTEMBI yueTa TpeboBanusm [1Y .

B nacrosiee BpeMs npu KiacCUPpUKALMKU MOTEPh AJIEKTPOIHEpPTUu Oosee
4acTO YIOTPEOJSIETCSI TEPMUH «TEXHOJOTHUECKHUE MOTEPU DIEKTPOIHEPTUUY,
omnpejieeHne KoTtoporo ycraHoBjieHO IIpukazom Munsnepro PO ot 30.12.08
Ne 326 «O0 opranuzanuu B Munucrepcte 3HepreTuku Poccuiickoit denepanuun
paboThI MO YTBEPKICHUIO HOPMATUBOB TEXHOJIOTUYECKUX TOTEPH IEKTPOIHEPTUH
opyu ee Imepeaade Mo IJIEKTpUUeckuM ceTsim». ColuparelibHOE BbIpaKEHUE
«KOMMEpYECKHE TOTEPH DJICKTPOIHEPTUN» HA CETOMHSIIHUN J€Hb HE 3aKPEIICHO
B 3aKOHOJATEIbCTBE, HO BCTPEYAETCA B OTPACIEBBIX HOPMATHBHO-TEXHUYECKHUX
JOKyMEHTaxXx. B OZHOM W3 HUX MOJ KOMMEPUYECKHMH MOTEPSIMU IOHHUMAETCS
pPa3HOCTb MEXAY OTYETHBIMH U TEXHUYECKHMMHU TOTEPSIMU, TIPU ITOM
«TEeXHUYECKUMH MOTEPSIMU DJIEKTPOIHEPTUM) CUUTAETCS BECh «TEXHOJIOTHYECKUU

pacxoa OJICKTPOSHEPIHUHM Ha €€ TPaHCIIOPT II0 OJJCKTPHUYCCKHUM  CCTAM,
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ONpPEIEISIEMBI PACUETHBIM ITyTEM.

Taxxe, B dopme deaepanbHOro craTuctuueckoro HaOmoaeHus Ne 23-H
«CBeneHnsT O TPOU3BOJACTBE M PACOPEACICHUM BJICKTPUUYECKON DSHEpPrum»',
yTBepkeHHou [lpukaszom denepanbHON CIy>KObI TOCYIapCTBEHHON CTaTUCTHKU
or 01.10.2012 r. Ne 509, ucnonp3yercsd OTYETHBIA MOKA3aTEIbh «KOMMEPUYECKUE
notepu». Ero ompenenenue B pamkax (opmbl 23-H 3ByYdT Kak «JaHHBIE O
KOJINYECTBE 3JIEKTPOIHEPTUHU, HE OIUIAYeHHON aOoHeHTaMuy», 0e3 MpHUBEACHUs
dbopmybl pacuera. B oTpacneBbIX ke OTUETHBIX JOKYMEHTaX CETEBbIX KOMIIAHUH,
Hanpumep B (¢opmax 2-per, 46-00 (mepemada), YKa3bIBalOTCS TOJBKO
dakTHuueckue TOTepUM, a B Makerax 7-d3HEepro mnoApoOHas CTPYKTypa
TEXHOJIOTUYECKUX MOTeph. KoMMepueckue norepu, a Takke HETEXHUYECKUE WIIH
HETEXHOJIOTUYECKHE, B 3TUX (POpMax HE yKa3bIBAIOTCS.

B Tabnuuax st 00OCHOBaHUS M DKCHEPTU3bI TEXHOJOTUYECKHUX MOTEPh
NIEKTPOSHEPTHUH  HA  PEryJupyeMblid  NEpPUOJ, 3alOJHSIEMBIX  CETEBBIMU
OpraHU3alUsIMHU, MaTeMaTU4yecKass Pa3HOCTh MeXAy (aKTHYECKUMU U
TEXHOJIOTUYECKUMHU TOTEPSAMH JJIEKTPOIHEPTUM HA3BIBACTCA «HETEXHUYECKHE
NOTEPU AIEKTPOIHEPTUM», XOTS JIOTUYHEE HAa3BaTh UX «HETEXHOJIOTHUECKHUEN.

UtoO6pl u30ekaTh NyTaHUIBI B NPUMEHSEMON TEPMHUHOJOTHM, B
YKPYITHEHHOU CTPYKType (HaKTHUECKUX MOTEPh IMEKTPOIHEPTHH O0Iee KOPPEKTHO
0003HAaYUTh JIBE TPYIIIIbI:

1. TexHonoruueckune NOTEPHU.

2. KomMepueckue noTepu.

TexHonornyeckue MNOTEPU BKIIOYAIOT B Ce0S TEXHUYECKUE TOTEpPH B
DIEKTPUYECKUX  CETHX, 00yCIJIOBJICHHbIE ¢u3MYecKUMU  TpoleccamH,
IPOUCXONAIIMMH IPU TEpelade >3JIEKTPOIHEPTUH, PaCXO] AJIEKTPOIHEPIHMH Ha
COOCTBEHHBIC HYXKJIIbI MOJCTAaHIUN, M TMOTEpPH, OOYCIOBJICHHBIC IOIMYCTUMBIMHU
NOTPEIIHOCTAMH CHCTEMBI yU€Ta 3IEKTPOIHEPIHH.

Onu He SIBIAIOTCS YOBITKAMU MPEANPUATHUS B IOJHOM Mepe 3TOro CJI0Ba, TaK
KaK CTOMMOCTb MX HOPMAaTHBHOIO 0O0bE€Ma YUMTHIBAE€TCS B Tapude Ha nepenady

anekTposHeprun. CpeacTBa Ha MOKPHITHE (PMHAHCOBBIX W3NIEPIKEK, CBA3AHHBIX C
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IPUOOPETCHUEM DJIEKTPOIHEPTUU JIJIT KOMIICHCAIIUA TEXHOJOTUYECKHUX TIOTEPh B
paMKax yCTaHOBJIEHHOIO HOpPMAaTHBA, MOCTYIIAIOT B CETEBYK0 KOMITAHHUIO B COCTaBE
coOpaHHOI BBIPYUYKH 32 Mepeaady 3JIEKTPOIHEPTUH.

TexHuueckre MOTEpU IIEKTPOIHEPTUM MOKHO PACCUUTATh MO 3aKOHAM
AIIEKTPOTEXHUKHU, TOMYCTUMbIE MOTPEUTHOCTH MPUOOPOB yUyeTa — HA OCHOBAHUU MX
METPOJIOTUYECKUX XAPAKTEPUCTHK, & PACXO]] Ha COOCTBEHHBIC HYK/IbI TIOJICTAHITAN
ONPENECIUTD MO MOKA3aHUAM DIICKTPOCYETUYNKOB.

Kommepueckne motepu HEBO3MOXXHO H3MEPUTh NMPUOOpAMH U PaCCUUTATH
0 CaMOCTOSATENbHBIM (opmynaM. OHU ONPEACNSIIOTCS MaTEeMaTUYECKH Kak
Pa3HOCTh MEXKIY (PAaKTUYECKUMH M TEXHOJIOTUYECKUMHU MOTEPSIMU AJIEKTPOIHEPTUU
M HE NOJJICKAT BKIIOYEHHUIO B HOPMATHUB IMOTEPb JJIEKTPOIHEPTHUH. 3aTpPaThl,
CBSI3aHHBIE C UX OIUIATOM, HE KOMIICHCUPYIOTCS TapU(HBIM PETYIMPOBAHUEM.

[IpumensieMoe ompeneIecHUe «KOMMEpUYECKHe» (aHrjl. «commerce» —
«TOPTOBJISH») IS 3TOTO BUA MOTEPb, MOTICPKUBACT CBI3b YOBITKA C MPOIECCOM
obopoTa ToBapa, KOTOPBIM SIBJISIETCS AekTposHeprus. [loTtepu snmekTposHepruw,
OTHOCUMBIE K KaTerOpuud KOMMEPUECKUX, OOJIbIICH YacThl0  SIBISIOTCS
AIIEKTPOINOTPEOJICHUEM, KOTOPOE II0 pa3HbIM MpUYHHAM HE 3adUKCHPOBAHO
JOKYMEHTAJIbHO. 1103TOMYy OHO HE y4YTEHO Kak OTJada U3 CETed, U HUKOMY M3
NOTpeOUTENeH HE MPEABSIBICHO K OIJIaTe.

B coorBerctBHM € JEUCTBYIOLIMM  3aKOHOJATEJICTBOM, CETEBBIC
OpraHu3alui O00s3aHbl  OIUIAYMBaTh (PAKTHUUECKHUE TIOTEPU DIICKTPUUYECKOU
SHEPIrUM, BO3HUKIINE B MPUHAMICKAIIUX MM OOBEKTaX CETEBOr0 XO3SIICTBA,
CJEA0BAaTENbHO, 1 KOMMEPYECKHE MOTEpU B HX cocTaBe. Kommepueckue mnorepu
AJIEKTPOIHEPTUH B OTJIMYKME OT TEXHOJIOTUYECKUX SIBISIOTCS MPSMBIM (PUHAHCOBBIM
yOBITKOM CETEBBIX KOMMIAaHUU. SIBISAACH, C OMHOW CTOPOHBI, MPUINHOU JTEHEHKHBIX
pacxoJ0B CETEBOIO MPEANPHUATHS, OHU B TO KE BPEMsI SBIIIOTCSA U €r0 yIYIIEHHOM
BBITOJOM OT HEOIUIAYEHHOM TNiepenadn 3aeKTposdHepruu. I[loatomy cereBbie
opraHuzaniii B  OOJBIIEH  CTeNeHW, YeM Jpyrue YYaCTHUKUA  PBIHKA
3JIEKTPOIHEPTUHU,  3aUHTEPECOBAHbI B MAKCHUMaJbHO  TOYHOM  Yy4deTe

QJICKTPOSHCPIMU U IPABUJIBHOCTH PAaCUCTOB e€ 00bEeMOB B TOYKaX ITOCTAaBKH Ha
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IpaHMIAX CBOEH OAJIaHCOBOM MPHUHAIJIEHKHOCTH.

MOXHO TOBOpPUTH O HEKOPPEKTHOCTH IIEPEKJIaJbIBAHUS Ha CETEBbIC
KOMIIAaHUM BCEW (PUHAHCOBOM OTBETCTBEHHOCTH 3a KOMMEPUYECKHE NOTepHU
JJIEKTPOIHEPTUM, IIOCKOJBKY IPUYMHBI HMX  BO3HUKHOBEHHUS, a  TaKke
3p(PEKTUBHOCT, HUX BBIABICHUS U YCTPAHEHUS 3aBUCIAT HE TOJIBKO OT
aNeKTpoceTeBbIX koMmanuil. Ho ¢akt ocraercs ¢gakTomM: KOMMEpUYECKHE MOTepU
AIIEKTPOIHEPTUN SIBIISIFOTCSL «TOJIOBHOM 00JbI0» B IMEPBYIO OYEpedb CETEBBIX
OpraHU3aIUN.

B TO e BpeMsl HECOBEPIIEHCTBO HOPMATUBHO- ITPAaBOBOM 0a3bl, OTCYTCTBHE
y CETEBBIX MPEANPUATHI HIPSAMBIX JOIOBOPHBIX OTHOLIEHUH MO0 YHEPrOCHAOKEHUIO
C MOTpeOUTENSIMU, HEAOCTATOYHOE (PUHAHCUPOBAHUE U  HEBO3MOYKHOCTh
3HAQYUTEIIBHOIO  YBEIWYEHUs  INTaTa  COTPYJHMKOB,  KOHTPOJMPYIOIIUX
3JIEKTPONOTPEOICHNE, OrPaHUYMBAET BO3MOXKHOCTH CETEBbIX OpraHU3allUUd B
BBISIBJICHUM W YCTPAaHEHUM IIPUYMH BO3HHKHOBEHHMS KOMMEPYECKHX IOTEPh
DIIEKTPOIHEPTUH.

BennunHa KOMMEpPYECKMX IOTEPH DJIEKTPOIHEPTUU 3aBUCUT OT 3HAYEHUU
JIpYyTUX CTPYKTYpPHBIX IOKa3aTenei OanaHca ayeKTposHepruu. UToObl y3HATH
00BEM KOMMEPYECKUX TIOTEPb DSJEKTPOIHEPTMU 3a ONIPEICIICHHBINM Nepuon,
HEOOXOJMMO CHaudaja COCTaBUTHh OalaHC 3JIEKTPOIHEPTUU PaCcCMaTPUBAEMOIO
y4acTKa 3JIEKTPUYECKOMN CeTH, ONpeneanTh PaKTHUYECKHE OTEPU U PacCUUTATh BCE
COCTABJIAIOIINE TEXHOJIOTUYECKUX NOTEPD DJIEKTPOIHEPruu. JlanpHEUIInN aHaIu3
IIOTEPH NIEKTPOIHEPTUH MIOMOTAET JOKAJIN30BaTh X YYACTKU U BBISIBUTH IIPUYHHBI
UX BOZHUKHOBEHUS I MOCIEAYIOMIEro BEIOOPAa MEPOIIPUATHH 110 UX CHUKEHUIO.

OCHOBHBIE TPUYMHBI KOMMEPYECKHX IIOTE€Ph DJIEKTPOIHEPTHUH MOYKHO
O00BEAMHUTD B CIIEIYIOIINE IPYTIIbL:

1. MHCTpyMEHTalbHBIE, CBS3aHHBIE C TOTPEIIHOCTSIMH HW3MEPECHUU
KOJIMYECTBA DJIEKTPOIHEPTUH.

2. [lorpentHocTH ONpenenaeHusl BEIUYHH OTIYCKa 3JIEKTPOIHEPTUU B CETh U
MOJIE3HOTO OTITyCKa MOTPEOUTESIM.

3. HecaHKIIMOHMPOBAaHHOE 3JIEKTPONOTPEOICHHE.
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4. TTorpenrHocTu pacyeTa TEXHOJIOTHYECKUX MTOTEPH MIEKTPOIHEPTUH.

PaccmoTpum 60mee moapoOHo.

1. PaboTa M3MEpPUTENbHBIX KOMIUIEKCOB 3JIEKTPOIHEPTUU COMPOBOXKIACTCA
WHCTPYMEHTAJILHOMN MOTPEITHOCTHIO, BEIMUYUHA KOTOPOH 3aBUCUT OT (PaKTUUECKHX
TEXHUYECKUX XapaKTepPUCTUK MPUOOPOB ydeTa M pEalbHbIX YCIOBUNA HX
OKCIUTyaTanuu. TpeOoBaHWs K W3MEPUTEIBHBIM TpHOOpaM, yCTaHOBJICHHBIC
3aKOHOAATEIbHBIMU M HOPMATHUBHO—TEXHHUYECKUMH JOKYMEHTaMH, BIHUSIOT B
KOHEUHOM HWTOTe€ Ha MaKCUMaJlbHO JOMYCTUMYI BEIWYMHY HeJoyuyeTra
AIEKTPOIHEPTUM, KOTOpasi BXOJUT B COCTAB HOPMATHUBHBIX TEXHOJOTMYECKHUX
notepb. OTKIIOHEHHE (DAKTUYECKOTO HEJOyYeTa DJIEKTPOIHEPTUU OT PACUETHOTO
JOTTYCTUMOTO 3HAYEHUSI OTHOCUTCA K KOMMEPUECKUM MOTEPSIM.

OCHOBHBIE TPUYUHBI, TMPUBOJAIINE K TOABJICHUIO KOMMEPUYECKHUX
«MHCTPYMEHTAIBHBIX)» MOTEPh:

- Teperpy3ka BTOPUYHBIX IIETIEH M3MEPUTEIBHBIX TpaHC(HOPMATOPOB TOKA
(TT) u nanpspxenus (TH),

- HU3KUM KOA(DPUIIUEHT MOIIHOCTH (COS () U3MEPSEMOI Harpy3KH,

- BIIUSIHUE HA CUETUUK DJIEKTPOIHEPTUU MArHUTHBIX M 3JIEKTPOMATHUTHBIX
IIOJIEN PA3JIMYHOMN YaCTOTHI,

- HECUMMETPHUSI M 3HAUUTENIbHOE TNAaJCHHUE HANPSKEHUS BO BTOPHUYHBIX
U3MEPUTENBHBIX LIETSX,

- OTKJIOHEHUS OT JOMYCTUMOI'O TEMIIEPATYPHOTO pexXruma padoThl,

- HEIOCTaTOYHBII MOPOT YYBCTBUTEIBHOCTH CUETYUKOB JIEKTPOIHEPTHUH,

- 3aBBIIICHHBIN KOd(hPuIeHT Tpanchopmanuu uamMmepureabubix TT,

- CUCTEMAaTUYECKHUe MOTPEIIHOCTA UHIYKITMOHHBIX AJIEKTPOCUETUYUKOB.

Taxoxke Ha pe3ynbTaT U3MEPEHUN BIUSIOT CIEAYIOIHe (aKkTOphl, HATHUYHUE
KOTOPBIX BO MHOTOM OIpEIENsIeTCs] CYUIECTBYIOIUUM B CETEBOM OpraHu3aluu
YPOBHEM KOHTPOJISI COCTOSHUS M TMPaBUILHOCTH PabOTHI MCIIOIB3yeMOTO IMapKa
npudOpOB yueTa:

- CBEpXHOPMATHUBHBIE CPOKHU CITY>KOBI U3MEPUTEIBHBIX KOMILJIEKCOB,

- HEUCTIPABHOCTh TPUOOPOB yyeTa,
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- OmMOKYU MPU MOHTaXKE MPUOOPOB yUeTa, B T. 4. HEMIPABUIBHBIC CXEMBI HX
MOJIKJIIOYEHHS], YCTAaHOBKA MU3MEPUTENbHBIX TT ¢ pa3nuyHbiMU KOdDPUIIMeHTaMu
TpaHchopMalMK B pa3Hbie (pa3bl OJHOTO NPUCOEAUHEHUS U T.1I.

Jlo cux mop B SKCIUTyaTalldd MMEIOTCS yCTapeBIIKME, BHIPAOOTABIIUE CBOM
pecypc MHIYKIIMOHHBIE AJIEKTPOCUETUUKH Kiacca TouyHOCTH 2,5. [lpuueMm Takwme
npubOpsl yueTa BCTPEUAIOTCS HE TOJBKO y TOTpeOHTENeld — TpakaaH, HO U Y
NOTpeOUTENEH - FOPUTUIECKUX JIHII.

Cornmacno percrBoBaBmiemy A0 2007 r. T'OCT 6570-96 «Cueruuku
AKTUBHOM W PEAKTUBHOM HHEPrUM HWHAYKIHMOHHBIE», CPOK JKCIUIyaTalluu
CYETUHUKOB DJIEKTPOIHEPrUU C KJIACCOM TOYHOCTH 2,5 ObUI OrpaHUYEH IEpPBHIM
MEXKIIOBEpOYHbIM HHTEpBaioMm, a ¢ 01.07.97 Beimyck cueruynkoB kiacca 2,5
MIPEKPAILICH.

NHAyKIIMOHHBIE CYETYMKM Kjacca TOYHOCTH 2,5 HCKIIOYEHBI U3
['ocynapcTBEeHHOrO peecTpa CpeACTB U3MEPEHUM, OHM HE MPOU3BOJATCS U HE
NPUHUMAIOTCA Ha moBepkKy. CpoK MOBEpKH Mg OJHO(PA3HOTO HHIYKIIMOHHOTO
cyeTynka cocrtaBisieT 16 ner, a TpexdasHoro — 4 roga. Iloatomy, mo cpokam
MEXIOBEPOYHOTO HMHTEpBasa, Tpex(aszHble HWHAYKIIMOHHBIE AJIEKTPOCUETUYNKU
KJlacca TOYHOCTH 2,5 HE JOJDKHBI NPUMEHATHCSA ISl KOMMEpPYECKOro Yyuera
AIIEKTPOIHEPTUH YIKE HECKOJIBKO JIET.

HetictBytonuii B Hacrosiee Bpemss ['OCT P 52321-2005 (MOK 62053-
11:2003) pacopoctpaHseTcss Ha  DJIEKTPOMEXaHMYECKHUe (MHIYKIIMOHHBIC)
CYETUMKM BaTT-4acoB KiaccoB ToyHocth 0,5; 1 wm 2. {194 WMHAYKUIMOHHBIX
ANEKTPOCUYETUMKOB Kilacca 2,5 B HACTOSALIEE BPEMS HET JIEHCTBYIOIIHMX
HOPMAaTUBHBIX JOKYMEHTOB, YCTAHABJIMBAIOIINX METPOJIOTUUECKUE TPEOOBAHUS.

MoxHO caenatb BBIBOJ O TOM, YTO MNPHUMEHEHHUE B HACTOSAIIEE BpEMs
0IHO(A3HBIX HMHAYKIIMOHHBIX 3JIEKTPOCYETYMKOB C KIJIACCOM TOYHOCTH 2,5 B
KaueCTBE CPEJCTB HM3MEPEHHUS HE COOTBETCTBYET MoOyoKeHHsIM DeneparbHOro
3akoHa OT 26.06.2008 Ne 102-®3 "O06 obecrieueHHH eIMHCTBA U3MEPEHUA".

2. IlorpemHocTy onpeeaeHrs BeJIMUUH OTITyCKa JIEKTPOIHEPTUU B CETh U

MIOJIE3HOTO OTITyCKa MOTPEOUTENSIM 00YCIOBIEHBI CIEYIOIIMMH (PaKTOpamu:

44



-  HWckaxenus gaHHBIX O (AKTHYECKUX TOKA3aHUSAX  CUETYHKOB
AIIEKTPOIHEPTUM Ha JII0OOM 3Tarme omnepanuoHHOro mpornecca. Crojla OTHOCATCS
OMMOKK TpPH BU3YyaJIbHOM CHSTHU TOKa3aHWW CYETYMKOB, HETOYHAs Mepeaada
JAHHBIX, HEMPABUJIHHBIN BBOJI MH(OPMAIIUU B AJIEKTPOHHBIE 0a3bl TAHHBIX U T.II.

- HecoorBerctBue wuHbopManuu o0 TpUMEHSEMBIX NpUOOpax ydera,
pacdeTHbIX KOd(pduIMeHTax, ux (aKTUIeCKuM JaHHBIM. OmUOKH MOTyYT
BO3HUKATh YK€ Ha 3TAIe 3aKI0YEHHUS 10r0BOPa, a TAKKE IMPU HETOYHOM BHECEHUU
uH(pOpMaIMU B 3JIEKTPOHHBIE 0a3bl JaHHBIX, UX HECBOEBPEMEHHON aKTyalu3aluu
u 1.n. Croma Xe cieayeT OTHECTHM Ciydyah 3aMeHbl NpuOOpoB yuera 0Oe€3
OJIHOBPEMEHHOI'O COCTaBJICHHUSI aKTOB W (UKCAIMM T[OKAa3aHUW CHSITOTO U
YCTaHOBJICHHOTO CYETYMKa, KOA((UIHMEHTOB TpaHCPOpPMALMH H3MEPUTEIbHBIX
TpaHchOpPMAaTOPOB.

- HeyperynupoBaHHbI€ 10TOBOPHBIE YCIOBUSI B 00JACTH AJIEKTPOCHAOKEHUS
Y OKa3aHUs YCIyr N0 Nepeaade 3JEKTPOIHEPrMU B OTHOIIEHHWH COCTaBa TOYEK
MOCTaBKU, MPUOOPOB ydeTa U TMPUMEHSIEMBIX aJITOPUTMOB pacuera MOTEph B
ANEKTPOOOOPYIOBAHMM TPU HMX YCTAaHOBKE HE Ha TrpaHulEe OanaHcOBOU
npuHaIexKHOCTH. [10100HBIE CUTYAIIMK MOTYT TIPUBOJIUTH HE TOJBKO K OIITHOKaM
B pacuerax, OCOOCHHO MpU CMEHE BiajaeNblla O0BEKTa, PECTPYKTypHU3aLUU
OpraHM3aluii - MoTpeOHuTeNneil 3MEKTPOIHEPTUU U T.M., HO U K (AKTUYECKOMY
«0€37T0TOBOPHOMY» JJIEKTPOCHAOKEHHUIO OOBEKTOB B OTCYTCTBHE O(DHITMATIHLHOTO
BHECCHUSI KOHKPETHBIX TOYEK IIOCTaBKH B JOTOBOPHI JHEPrOCHAOKEHUS WIIU
OKa3aHMs YCIYT IO Nepefadye JEKTPOIHEPTUH.

- HeognoBpemeHHOCTh  CHATHUA  MOKa3aHUW  OpuOOpPOB  ydera
ANEKTPOdHEPIHH, Kak Yy MOTpeOuTened, TaKk M 1O TOYKaM MOCTYILICHUS
AIEKTPOIHEPTHUH B CETh (OTAAYH U3 CETH).

- HecooTBeTcTBUE KaJICHIAPHBIX MEPUOAOB BBISBICHUS U BKIIOYEHUS
HEYYTEHHOH 3JIEKTPOIHEPTUU B 00BbEMBI €€ TIEpe1ayun.

- YcTraHoBka npuOOpoB ydeTa HE Ha rpaHulle 0amaHCOBOW MPUHAIICKHOCTU
ceTel, HETOYHOCTH M TMOTPEUTHOCTH MPUMEHSIEMBIX aJlTOPUTMOB pacueTa MoTepb

NIEKTPUYECKOW HSHEPruM B DJIEMEHTaX CETH OT TIpaHulbl OalaHCOBOU
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NPUHAUIC)KHOCTH A0 TOYKU HU3MEPEHHUS, JTUOO OTCYTCTBUE TAKUX aJTOPUTMOB IJis
«J1opacueray MnoTepb ANIEKTPOIHEPTHH.

- OmnpeneneHne KOJMYECTBA NEPEAAHHOM DIIEKTPOIHEPTMU PACUETHBIMHU
METOJaMH B OTCYTCTBHE IPUOOPOB yueTa UM €ro HEUCIIPaBHOCTH.

- «be3yueTHoe» d3neKTpoCcHaOXXEHHE, C ONpEAECHUEM KOJIWYECTBA
OTpeOICHHOM AJIEKTPOIHEPTUU o YCTaHOBJIEHHOU MOILIHOCTH
IEKTPOIIPUEMHHUKOB, & TaKXe C NPUMEHEHUEM JPYIMX HOPMATHUBHO-PACUYETHBIX
MeTtoquk. Takue cimydan HapymaroT nosnoxkeHuss denepanpHoro 3akoHa Ne 261 -
@3 «O06 >HEpProcOEPeKECHNUH U O TMOBBIIMIEHUN YHEPTeTUYECKON d3(PPEeKTUBHOCTU U
O BHECEHHHM W3MEHECHHH B OTJAEIBHBIE 3aKOHOJATEIbHBIE akTbl Poccuiickoin
®enepauun» ot 23.11.2009, B dyactu ocHamieHuss nOpubopamMu  yuera
IIEKTPUYECKOU DHEPTUHU U UX BBOJA B DKCILTyaTaLHIO.

- Henocratounass OCHalIEHHOCTh MpUOOpPaMHU YyYeTa 3IEKTPUUYECKOU
DHEPruy rpaHull 0aJaHCOBOW MPUHAIJICKHOCTH BJIEKTPUUYECKUX CETEl, B T.4. C
MHOTOKBapTHUPHBIMH >KHJIBIMHU JIOMaMH.

- Hannuume Oecxo3sMHBIX ceTeil, OTCYyTCTBUE PAaOOTHI MO YCTAHOBIECHUIO UX
OanmaHcoaepKaTenei.

- Ilpumenenne 3amemaronieil (pacueTHoi) uUHPOpPMAUU 32 BpPEMs
HEZ0yYeTa 3JEKTPOIHEPrUH IPU HEUCTIPABHOCTH IprOOpa ydeTa.

3. HecaHKIImOHUPOBAHHOE 3JIEKTPONIOTPEOIICHNE.

K nanHOM karteropum cielyeT OTHECTH TAaK HA3bIBAEMbBIE «XUIIECHUS
AIIEKTPOIHEPTUH, K KOTOPBIM OTHOCSAT HECAHKIMOHMPOBAHHOE NPHUCOCIUHEHUE K
IEKTPUYECKUM  CETSAM,  IMOJKIIOYEHHE  DJIEKTPOINPHEMHUKOB  ITOMHUMO
ANIEKTPOCUETUHKA, a TaKXKe JIF0Oble BMENIaTelbcTBa B pabOTy MpUOOPOB ydeTa U
WHbIC ICHCTBUS C IEIbI0 3aHMKCHUHN MMOKa3aHUM cYeTyrKa 3jekTpodHepruu. Crona
KE CJIelyeT OTHECTH U HECBOEBPEMEHHOE COOOIIEHHE B SHEProCHAOXKArOIIyIO
OpraHU3aLMIO O HEUCIIPABHOCTAX NPUOOPOB yUeTa.

HecankunoHupoBaHHOE  3JEKTPONOTPEOIECHUE  DJIEKTPOIHEPIUU  4acTo
COCTABJISIIOT OCHOBHYIO JIOJI0 KOMMEPUYECKUX MOTepb, ocobeHHo B ceTu 0,4kB.

BceBo3MokHBIME  cITOCOOaMH  XUIIIEHUN  DJIGKTPOIHEPTUU  3aHWMAIOTCS B
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OOJBITMHCTBE CBOEM OBITOBBIC MOTPEOUTETN, OCOOEHHO B YACTHOM JKHIJIOM
CEKTOpEe, HO HMMEIOTCS CIy4au XUIIEHUS 3JIEKTPOPHEPIMU IMPOMBINUICHHBIMU U
TOPTOBBIMU MPEINPUIATUIMU, TPEUMYIIECTBEHHO HEOOIBIIIUMHU.

OObeMBbl XUIIEHUH SJIEKTPOIHEPTHUU BO3PACTAIOT B MEPHUOJBI MOHUKEHHOM
TEMIIEPATYPbl BO3AYyXa, YTO CBUAECTEIBCTBYET O TOM, YTO OCHOBHAs 4YacThb HE
YUYUTBIBAEMOU AJIEKTPOIHEPTUU B 3TOT NEPUOL PACXOAYETCS HA OTOILICHUE.

4. ITorpenrtHoCTH pacyeTOB TEXHOJIOTMUECKHUX MOTEPD ANEKTPOIHEPTHUH:

[TockonpKy KOMMEpYECKME MOTEPU - pacueTHash BEJIMYMHA, MOJydaemas
MAaTE€MAaTH4YE€CKH, TO TMOTPEIIHOCTH ONPEAEIEHUS] TEXHOJOTHYECKOro pacxona
AIEKTPOIHEPTUM HMMEIOT MNPSIMOE BIIMSIHUE HA 3HAYEHHUE KOMMEPUYECKUX IOTEPb.
[TorpemHoCcTH pacyeTOB TEXHOJOTUUECKUX IMOTEPh OOYCIOBJIEHBI MPUMEHSIEMOMN
METOJMKON pPacyeToB, MOJHOTOW U JOCTOBEPHOCTHIO HH(OpManuu. TOUYHOCTH
pacyeToB HArpy304HbIX TMOTEPb BJEKTPOIHEPIHMH, MPOBOJUMBIX METOJOB
ONEPATUBHBIX PACYETOB WM PACUYETHBIX CYTOK, HECOMHEHHO BBIIIE, YEM IpPHU
pacdeTax Mo METOJy CPEIHMX HAarpy30K WUiu OOOOIIEHHBIM mapameTpam ceTu. K
TOMY €, pEaIbHbIE TEXHUYECKHE MapaMeTpPbl 3JIEMEHTOB SJICKTPUUECKON CETH
3a4aCTyl0 MMEIOT OTKJIOHEHHsS OT CHPAaBOYHBIX M IACHOPTHBIX 3HAYCHUH,
INPUMEHSIEMBIX B pacyeTax, 4YTO CBS3aHO C NPOJOJHKUTENBHOCTBIO  HX
DKCIUTyaTanuy U (GaKTUYECKUM TEXHUYECKUM COCTOSHHUEM DJIEKTPOOOOPYI0BAHUS.
Nudopmaruss o mapameTpax 3JIEKTPUUECKHX PEKUMOB pabOTHI CETH, pacxojaax
AJIEKTPOAHEPTUU HA COOCTBEHHBIC HYXIbl, TaKXke He 00JIalaeT uaeaIbHOU
JOCTOBEPHOCTBIO, a COJEPKUT HEKOTOPYK JOJII0 TorpemHoctd. Bcee 310
ONPEAEIISIET CYMMAPHYIO MOTPEIIHOCTh PACYETOB TEXHOJOTHUYECKUX MOTeph. UeMm
BBIIIIE UX TOYHOCTh, T€M 0O0Jiee TOUHBIM OYJET U pacyeT KOMMEpPUYECKUX IMOTephb
DIEKTPOIHEPTUH.

[IyTu CHMXKEHHMSI KOMMEPYECKUX ITOTEPh

MepOHpI/IﬂTI/IH, HalpaBJICHHBIC Ha CHHJXCHHC KOMMCPYCCKHX IIOTCPb
QICKTPOOHCPIUKU  OIIPCACIIAOTCA IMPUYHMHAMH WX BO3HHUKHOBCHUA. MHorue
MCPOIIPUATHA 110 CHHIKCHUIO KOMMCEPUYCCKUX IMMOTEPDL IJICKTPOIHCPIrun, 10CTATOYHO

NOJIpOOHO OCBEIICHBI B HAy4YHO-TEXHUYECKOU nuTeparype. OCHOBHON MepeueHb
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MEpOTIPUSATHN, HAMpPaBICHHBIX HA COBEPIICHCTBOBAHWE MPUOOPOB  yueTa
AIIEKTPOIHEPTUU TIPUBENICH B OTPACIIEBON MHCTPYKITUH.

MeponpusaTuss M0 CHHUXKCHHUI0O KOMMEPYECKHX TIOTEPh JJICKTPOIHEPTHH
MO>KHO YCIIOBHO Pa3/IeNIUTh Ha JBE TPYIIIIHI:

1. OpranuzanuoHHBIC, TOBBIIIAIOIIAE TOYHOCTH PACUETOB TOKa3aTelei
OanaHca 3JeKTPOIHEPTUH, B T.4. IOJIE3HOTO OTITYCKA MOTPEOUTEISIM.

2. TexHuueckwe, B OCHOBHOM CBSI3aHHbIE C OOCITY)XMBaHHUEM U
COBEPIIICHCTBOBAHUEM CHCTEM yUeTa JJICKTPOIHEPTUH.

K OCHOBHBIM OpraHW3allMOHHBIM MEPOIPHUATUAM CIEIYET OTHECTH
CIIeTyFOIIHE:

- IIpoBepka HamU4MsA aKTOB pa3TPaHUYCHHs OATAHCOBOW MPHUHAJIC)KHOCTH
M0 TOYKAM TIOCTaBKM BHEIIHETO W BHYTPEHHETO CEUEHUS y4eTa DJIEKTPOIHEPTHUH,
CBOCBpEMEHHasi (PUKcCalMsi BCEX TOUYEK MOCTABKU AJIEKTPOIHEPIHH, MPOBEpPKa Ha
COOTBETCTBHE C JOTOBOPHBIMH YCIIOBHSIMHU.

- @opMupoBaHHWE ¥ CBOEBPEMEHHAs akKTyajau3ainus ©0a3 JaHHBIX O
MOTPEOUTENSIX DIEKTPOIHEPTUH U TPYIIIAX YUeTa, C MPUBSI3KON WX K KOHKPETHBIM
DJIEMEHTAaM CXEMBI JJIEKTPUUECKOU CETH.

- CBepka (paKTHUECKHX TEXHUYECKMX XapaKTePUCTHK MPUOOPOB ydeTa |
MIPUMEHSEMBIX B pacyeTax.

- IlpoBepka HaNMuWsg W TPABWIBHOCTU AJITOPUTMOB «JIOpacdera» MOoTephb
IIPY YCTaHOBKE MPUOOPOB yUeTa He Ha TPaHUIle OATAaHCOBOW MTPUHAIIICKHOCTH.

- CBoeBpeMeHHasi CBepKa IOKa3aHWH TPHOOPOB ydeTa, MaKCHMabHas
aBTOMATH3alUsS  OMNEPAlMOHHOW  JEATEIBHOCTH IO  pacueTaM  00BEMOB
AIIEKTPOIHEPTUH JJIs1 UCKITIOUCHHSI BIUSHUS «UEJIOBEUECKOTO (haKTOpay.

- UcknroueHmne npakTUKu «O6€3yd4eTHOT0» IIIEKTPOCHAOKECHHUS.

- BrImonHeHNE pacdeTOB TEXHOJOTHYECKHMX TOTEPh OSJICKTPOIHEPTHUH,
MOBBINICHUE TOYHOCTH UX PACUCTOB.

-  Kontponp dakrtuueckux HebamaHncoB snektpodnepruun  Ha [IC,
CBOEBPEMEHHOE TIPUHSTHE MEP 0 YCTPAHEHUIO CBEPXIOITYCTUMBIX OTKJIOHCHHM.

- Pacuets! «mmoduaepHpIx» 0anaHCcoOB JIEKTPOIHEPTUU B CETH, OATAHCOB IO
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TIT 10(6)/0,4 xB, B muanmsx 0,4 kB, mis BBISBICHUS «0YaroB» KOMMEPUYECKHX
MOTEPH IIIEKTPOIHEPTUH.

- BbIsBIIEHHE XUIIEHUH DJIEKTPOIHEPTUH.

- OOecrieueHue mepcoHasa, BBHIMOTHSIONIETO MPOBEPKH MPUOOPOB ydeTa U
BBISIBJICHUE XUIICHUH JJIEKTPOIHEPIHH, HEOOXOJUMBIM HMHCTPYMEHTOM U
uHBeHTapeM. (OOyueHHe METOJlaM BBIABICHUS XUIICHUN JJIEKTPOIHEPTHUH,
MOBBIIIEHUE MOTHUBALIMU JIOMOJTHUTEIBHBIM MaTE€pPUAJIbHBIM BO3HATPaXKJICHUEM C
y4eToM 3 (HEKTUBHOCTH paOOTHI.

K OCHOBHBIM TEXHUYECKHM MEPONPUSTUAM, HAIPaBICHHBIM HAa CHUXXEHUE
KOMMEPUYECKUX NOTEPH JIEKTPOIHEPTUH, CIEAYET OTHECTH CIIEAYIOIIHE:

- VHBeHTapuzaiusi U3MEPUTEIIBHBIX  KOMILJIEKCOB  AJIEKTPOIHEPIHH,
MapKHpOBaHUE WX 3HAKAMH  BHU3yaJIbHOTO  KOHTPOJS, IJIOMOMpOBaHUE
AIIEKTPOCUYETUUKOB,  U3MEPUTEIBHBIX  TpaHCHOpPMATOPOB,  yCTaHOBKA U
IOMOMPOBAaHUE 3aIIUTHBIX KOXXYXOB KJIEMMHBIX 32)KHUMOB HW3MEPUTEIHHBIX
LETIEH.

- CBoeBpeMeHHass HMHCTPYMEHTaJbHas MpOBEepKa MNpUOOPOB yueTa, HUX
MOBEPKA U KaTMOpPOBKa.

- 3aMeHa CUETYUKOB AJIEKTPOIHEPTUH U U3MEPUTENBHBIX TpaHCHOPMATOPOB
Ha MPUOOPHI yUeTa C MOBBIIICHHBIMU KJIACCAMH TOYHOCTH.

- VYcrpaHeHue HEJOTPY3KM U TEPErpy3kd TpaHcPopMaToOpoB TOKa U
HaIpPsDKEHUS, HEJOMYCTUMOTO YPOBHSI MOTEPh HANPSIKEHUS B U3MEPUTEIBHBIX
nemsix TH.

- YcranoBka npuOOpoB ydeTa Ha rpaHuIax 0aJaHCOBOM MPUHAJIEKHOCTH, B
T.4. TIYHKTOB YydYeTa »JJIEKTPOPHEPruM Ha TpaHulle pasaena OallaHCOBOM
MPUHAJIEKHOCTH, IPOXOASIIEH N0 JIMHUAM 3JEKTponepeaay.

- COBEpIICHCTBOBAHHUE PACUETHOTO U TEXHUYECKOTO YUETa dJIEKTPOIHEPIHUH,
3aMEeHa YCTapeBIIUX HU3MEPUTEIBHBIX MPUOOPOB, a TakkKe MPUOOPOB yuera ¢
TEXHUYECKUMHU TMapaMeTpaMHl, HE COOTBETCTBYIOIIMMH 3aKOHOJATEIIbHBIM H
HOPMAaTUBHO-TEXHUYECKUM TPEOOBAHUSM.

- YcraHoBka mpuOOpoB y4deTa 3a mpe/eaMi YacTHBIX BJIaJICHUN.
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- 3amMeHa «roJibiX» amoMuHuEBbIX MpoBojaoB BJI-0,4 kB na CUII, 3ameHa
BBOJIOB B 3/1aHUs, BBIIIOJIHEHHBIX T'OJIBIM IPOBOIOM, Ha KOAKCHAJIbHbIE KaOeIH.

- BHeapenue aBTOMATH3WPOBAHHBIX HMH(POPMAIMOHHO-U3MEPUTETHHBIX
CUCTeM KoMmmepueckoro yuera osnektposneprun (AUUC KVDI), kak s
IPOMBIIUIEHHBIX, TaK U 17151 OBITOBBIX MOTPEOUTENEH.

[locnenHee W3 MEPEUYMCICHHBIX MEpPONPHATHI  sBIsIETCS  Haubosee
3(p(GEKTUBHBIM B CHH)KCHHH KOMMEPUYECKUX IMOTEPh 3JIEKTPOIHEPTUH, MOCKOIBKY
SBIIIETCSI KOMIUIEKCHBIM PEIICHHEM OCHOBHBIX KIIOUEBBIX 3ajad, oOecreduBas
JIOCTOBEPHOE W JIMCTAaHIIMOHHOE TMOJyuyeHHuEe HH(OPMALMUA OT KaXKIOM TOUYKU
U3MEPEHMSI, OCYILECTBIISISI IOCTOSIHHBIA KOHTPOJIb UCIIPABHOCTH NPUOOPOB yYeTa.
Kpome TOTO, MaKCUMaJbHO YCIIOXKHSIETCS OCYLLIECTBIIEHUE
HECAaHKIIMOHUPOBAHHOIO  3JIEKTPONOTPEOSICHUS,, W  YOPOIIAETCS  BBISIBICHUE
«04aroB» MOTEPb B KpaTyaillllue CpPOKM C MHUHHUMAJIbHBIMU TpYJ03aTpaTaMu.
OrpaHnurBaOImUM (PaKTOPOM MIUPOKON aBTOMATH3AIMH Y4eTa DJIEKTPOIHEPTUU
aBisiercst goporousHa cucteM ANUMC KVY3. Peanu3zanuio 1aHHOTO MEPOIPUSTHS
BO3MOXHO  OCYHIECTBJISTh  MOJTAMHO, ONpPENENsisi MNPUOPUTETHBIE  y3JIbl
3IIEKTPUYECKON CETH Ul aBTOMAaTU3allMi y4yeTa Ha OCHOBAHUU MPEABAPUTEIHHOTO
HHEPreTUYECKOTO OO0CIIEIOBaHMsI C OLIEHKOW HKOHOMHUYECKON 3(deKTUBHOCTH
BHEJIPEHUS IPOEKTA.

JUiss  pelieHuss BOIPOCOB IO CHWIKEHUIO KOMMEPYECKHMX  IOTEPb
AIIEKTPOIHEPTUH TAK)KE HEOOXOAMMO COBEPIICHCTBOBATH HOPMATHBHO-IIPABOBYIO
0a3y B 00JacTH SHEProcHaOXKEHUs M ydeTa HIIEKTpO3Hepruu. B uacTtHOCTH,
OPUMEHEHUE  HOPMAaTHUBOB  NOTPEOJEHUs  KOMMYHAJbHBIX  YCIyr IO
ANEKTPOCHAOKEHUIO TOJDKHO MNOOYXJaThb aOOHEHTOB K CKOpeHIleld yCTaHOBKE
npuOopoB yueTa (yCTpaHEHUS UX HEUCIPABHOCTEH), a HE K MOJICYETY BBITOJABI OT
ux orcyrcTBus. [lpomenypa normycka HpeacTaBUTENEH CETEBBIX KOMIIAHUN Jis
IIPOBEPKHU COCTOSHHSI IPUOOPOB yUeTa U CHATHUS UX MOKAa3aHUM y MOTpeOuTeneil, B
NEPBYI0 oyepenb y (U3MUECKHX JIHI], JOJDKHA OBITh MaKCUMalbHO IPOCTa, a
OTBETCTBEHHOCTh 332 HECAHKIIMOHUPOBAHHOE JIEKTPONOTPEOIICHHE YCUIIeHA.

KOMMep‘-IeCKI/IC oTepun SJICKTPOSHCPINU SABJIAIOTCA CCPLC3HBIM
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(UHAHCOBBIM YOBITKOM CETEBBIX MPEANPUATHN, OTBICKAIOT UX JCHEKHBIC
CPEJCTBA OT PELIEHUs IPYTUX HACYIHBIX 3a7a4 B 00JIaCTH IEKTPOCHAOKEHUSI.
CHMXEeHnE KOMMEPUYECKUX MOTEPh ANEKTPOIHEPTUH ABISAETCA KOMIUIEKCHOU
3ajjayeif, KoTopas B CBOEM peueHun TpeOyeT pa3paboTKu KOHKPETHBIX
MEPONPUIATUNA Ha OCHOBE IIPEIBAPUTEIILHOTO YHEPrO00CIEAOBAHUS U ONPEAEIICHUS

(aKkTUYECKOM CTPYKTYpPBI OTEPh SICKTPOIHEPTHUH U UX MPUUHH.
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Jlekuust 7. MeponpusiTisi N0 CHUKEHUIO MOTEPb 3JIEKTPOIHEPrUuu

7.1 MeponpusTusi 10 ONTUMM3AIUN PEKUMOB ICKTPUYECKUX CeTeld U

COBEPIICHCTBOBAHMIO UX IKCINIyaTallUN

—OnTumMu3anuss MecT pa3MblKaHus JIMHUA 6-35 kB ¢ 1BYyCTOpOHHHM
IIUTAHUEM.

—OnTuMu3anys yCTAaHOBUBLIMXCS PEKHUMOB JJIEKTPUYECKUX CETEH 110
pPEaKTUBHOW MOIIHOCTU U YPOBHSAM HAIPSKEHUS.

—OnTumuzanus paboyux HaNpsHKEHUH B LEHTpaX MHUTaHUS pagvalibHBIX
IEKTPUYECKUX CETEH.

—OrtkiaroueHne TpaHcPOpMAaTOpPOB B PEKHUMAX MalblX HArpy3ok Ha
MOJICTAHIIUSX C ABYMS WM OoJiee TpaHchopMaTopaMu.

—OtkiroueHre Tpanc(hopMaTopoB Ha MOJCTAHLIUAX C CE30HHOM HArpy3KOM.

— BripaBHUBaHue Harpy3ok Qa3 B anekrpudeckux cetsax 0,38 kB.

—BBogx B paboTy  HEHUCHONB3YEMBIX  CPEACTB  AaBTOMATHYECKOIO
perynupoBanus Hanpsbkenus (APH).

— BrinonHeHne peMOHTHBIX M 9KCILTyaTallMOHHBIX pabOT MO/ HAPSKECHUEM.

—CokpallleHue MNpPOJOJKUTENBHOCTH TEXHUYECKOTO OOCIY)KMBAHUA U
peMoHTa 000pyAOBAHUS CETEM.

—Cokpaienue MPOJIOJKUTEIBHOCTH KOMILJIEKCHBIX PEMOHTOB
IIPUCOEINHEHNN, TYEEK, IOJACTAHLIUN, PACTIPEIEIUTENBHBIX YCTPOUCTB U JIp..

—CHuKEeHMe  pacxoja  JJIEKTPO’HEPIMM Ha  COOCTBEHHBIE  HYKIbI

MOACTAHIIAH.

7.2 Meponpusitus no CTPOUTEIbCTBY, PEeKOHCTPYKIHH,
TeXNEePEeBOOPYKEHNI0 M Pa3BUTHIO YIEKTPHYECKMX ceTeil, BBOAY B padoTy

JHeprocoeperamoero 000py10BaHus

—VYcraHoBKa M BBOJ B pabOTy YCTPOWCTB KOMIEHCAllMM pPEAKTHBHOU
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MOIITHOCTA B DJJIEKTPUYECKUX CETsIX: Oarapell KOHIEHCATOPOB; CTATHYECKHUX
KOMIIEHCATOPOB.

—3aMeHa IIPOBOJIOB HA MEPETPYKEHHBIX JIMHUSX.

—3amena otBeTBieHuUM oT BJI 0,38 kB k 37aHusM.

—3aMeHa TNEeperpy’KeHHbIX, YCTaHOBKA M BBOJ B  3KCIUIyaTalHUIO
JIOTIOJIHUTENBHBIX CUJIOBBIX TPAHC(HOPMATOPOB HA JEHCTBYIOIIUX MMOACTAHLIUSAX.

—3aMeHa HeIOTPYKEHHBIX CHIIOBBIX TPaHC(HOPMATOPOB U TpaHC(HOPMATOPOB
C TIOBBIIIEHHBIMU OTEPSMHA MOITHOCTH B CTAJIN.

—YcraHoBka 1 BBOJ B padboty ycrpoiictB PIIH Ha Tpancpopmaropax ¢ I16B
Y BOJIbTOJI00ABOYHBIX PETYINPOBOYHBIX TPAHCPOPMATOPOB.

—VYcraHoBka W BBOJ B pabory Ha Tpancpopmaropax ¢ PIIH ycrpoiicTs
aBTOMAaTHUYECKOr0 peryinpoBaHus ko3 duirieHTta Tpachopmanuu.

—OnTumMu3anus 3arpy3ku 3JEKTPUUYECKHX CETeH 3a CYET CTPOMUTENIbCTBA
JIMHUU U TOJICTAHIIUH.

—IlepeBon Ha OoJiee BBICOKOE HOMHUHAIBHOE HAIPSKEHUE JIMHUNA W
IIOACTaHIUN.

—Pa3ykpynHenue pacnpenenurenbHbix JuHui 0,38-35 kB.

7.3 MeponpusiTusi 10 COBEPHIEHCTBOBAHUIO  PACYETHOI0 W
TEXHHYECKOr0  yuyera, MeTPOJIOTHYECKOro olecredyeHUs  M3MepeHHH

IJICKTPOOHECPIruu

—HWHBeHTapu3anys U3MEpPUTENBHBIX KOMIUIEKCOB y4E€Ta 3JIEKTPOIHEPTUH, B
TOM umncie cuetunkosn, TT, TH.

—CocraBiieHUE W BBOJ B JCWCTBUE MECTHBIX HMHCTPYKIUMHA IO YYETYy
DJIEKTPOIHEPTUMU.

—Pa3paborka, arrecranMss U BBOJ B JICMCTBHE MECTHBIX METOJUK
BBITIOJTHEHUS U3MEPEHUN DJIEKTPUUYECKONU SJHEPTUUA U MOILIIHOCTH.

—Pa3pabotka, arrectanuss W BBOJ B JCHCTBHE THUIIOBOM METOJIUKHU

BBIITOJIHCHU L H3MepeHHﬁ IMOTCPb HAIIPSAKCHHA B JIMHHUAX COCANMHCHUA CUCTUMKA C
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TH.

—Pa3paborka, arrecranmus W BBOJ B JCHCTBHE THUIIOBOH METOJHUKHU
BBITIOJIHEHUSL U3MEPEHUN BTOPUYHOM Harpy3ku TT B yCIOBUAX dKCILTyaTalUU.

—Pa3paboTka, arrectanusi W BBOJ B JCHCTBUE THUIIOBOM METOJIUKHU
BBITIOJIHEHUSL U3MEPEHNUN MOIITHOCTY HArpy3ku TH B yClIOBUSIX dKCITyaTaluu.

—CocraBieHue nacrnopToB-IPOTOKOJIOB U3MEPUTEIBHBIX KOMILIEKCOB yUeTa
3JIEKTPOIHEPTUH.

—Onpenenenue QakTUyecKuX padoO4YMX YCIOBUU TPUMEHEHHSI CPEACTB
M3MEPEHUH ISl KaXKI0TO U3MEPUTEIBHOTO KOMIUIEKCA.

—IIpoBepka mpaBWIBHOCTH CXeM coeauHeHust uameputenbHbix 1T, TH u
CYETYUKOB.

—IloBepka CUETUMKOB 3JIEKTPOIHEPTUH.

—KanubpoBka c4eTYNKOB JIEKTPOIHEPTUH.

—PeMOHT cueTunkoB.

—IloBepka TT u TH B ycnoBusix 3KCIUTyaTalumu.

—IToBepka TH B yciioBusAX dKCIIyaTaluu.

— Ycrpanenue Henorpysku wim neperpysku TT u TH.

—YcTpaHeHne HEeAONMYCTUMBIX ITOTE€Ph HANPSKECHUS B JIMHUAX COCHUHECHUS
cueTunkoB ¢ TH.

—Komnencanus naayktuBHOM Harpy3ku TH.

—YcTpaHeHHe HEAONMYCTUMBIX YCIOBUM padOThl CYETUYMKOB: BUOpALUH
OCHOBaHMI, HakJIoOHa Kopmyca (1 WHIYKIMOHHBIX CUETYMKOB), 3alluTa OT
BJIMSIHUSI BHEIIIHUX MAarHUTHBIX U JIEKTPOMArHUTHBIX MTOJIEH.

— YCcTaHOBKa 3JIEKTPOOOOrpeBa CYETUHKOB.

—YCTaHOBKa CpEACTB M3MEPEHUM IIOBBILIEHHBIX KJIACCOB TOYHOCTH:
0HO(a3HBIX CYECTUMKOB, Tpexha3Hbix cuetunkoB, TT, TH.

—YCcTaHOBKa OTIEIbHBIX CUETYUMKOB ISl MOTpeOUTENeH, MOIydarouux
3JIEKTPOIHEPTHUIO OT TPaHCHOPMATOPOB COOCTBEHHBIX HYXJ U HE OTHOCSILUXCS K

HOTpe6I/ITeJISIM COOCTBEHHBIX HYXKII.
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—YcTaHOBKa OTAEIBHBIX CUETYUKOB yYE€Ta 3JIEKTPOIHEPIHH, PACXOAYEMOM
Ha COOCTBEHHBIC HY /bl MOJICTAHITUH.

—YCTaHOBKa OTJICJIbHBIX CUETYMKOB y4de€Ta AJIEKTPOIHEPTHH, PACXOITYEMOU
HAa XO3AMCTBEHHBIE HYKJIbI IOACTAHIIHAM.

— YCTaHOBKa CYETUYHUKOB MOTEPH HA JIMHUSX.

—YCTaHOBKA CUETYMKOB TEXHUYECKOTO YUETa Ha I'PAHULAX DJIEKTPUUECKHUX
ceTel.

— YcraHoBKa HeapocTarmux cuetunkon, TT, TH.

—(O0ecrieueHre CBOCBPEMEHHOCTH W TIPABWJIBHOCTHA CHSATHS TIOKA3aHHM
CUETUYUKOB.

— Opranu3zaius ONTUMaJbHBIX MapIIPyTOB CHATHS MTOKa3aHUN CUETYUKOB.

—Pa3pabotka u BBO1 B neiictBue ACKYD, B Tom uncie ACKYD ObITOBBIX
noTpeOuTeNnei.

— OcHaIeHue KOTTEKHBIX IMMOCEJIKOB ABYXTApU(PHBIMU CUCTINKAMHU.

—VYcraHoBka 0e3TpaHC(HOPMATOPHBIX CUETUUKOB IMPSIMOTO BKIIOUCHUS B
cetrsax 0,38 kB mipu Tokax Harpy3ku 10 60-100 A.

—Hckntouenue pacyeToB mo mnpubOopaM yueTra, YCTAHOBICHHBIM HE Ha
rpaHuile  OaJlaHCOBOM  MPHUHAIJISKHOCTH, OCOOCHHO  JIJII  DHEPrOEMKHX
noTpeouTenei.

—YcTaHOBKAa CYETYMKOB pACUETHOrO yd4eTa Ha TIpaHuIiax OaJaHCOBOU
MPUHAIJICKHOCTH v SHEPrOEMKHUMHU MOTPEOUTEISIMH, JIMKBUIAITUS
CaMOOOCITY>KUBaHUS TAKUX CUYETUUKOB..

—VYCTaHOBKa CYETYMKOB, 3allMIECHHBIX OT BIMSHMS HHU3KOrO KadyecTBa
AIEKTPOIHEPTUH.

—Opranuzaius  COTJIACOBAHHOTO  y4ye€Ta  JJICKTPOSHEPTUM  MEXKIY
HHEProcHa0KaroIIe Opranu3auueil 1 SJHEProeMKUMHU MOTPEOUTEISIMHU.

—YcTaHOBKa CUTHaJW3alMM O BBIXOJE U3 CTPOS BBICOKOBOJBTHBIX
npejoxpaHuTeneld TpaHchopMaTOPOB HAMPSHKEHUS (HA TMOACTAHITUAX C ACKYPHBIM

HIEPCOHAIIOM).
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7.4 MeponpusiTuss N0 YTOYHEHHI0O PACYeTOB HOPMATHBOB IOTEPb,
0aJIaHCOB JJIEKTPOIHEPIruu 1o ¢puaepam, HEHTPAM NMUTAHUA U IJIEKTPUIECKON

C€TH B 11€JIOM

—Bueapenue cepTUPUIMPOBAHHOTO MPOTPAMMHOIO OOEcTeYeHHs IS
pacyeToB TEXHUYECKUX MOTEPh 3JIEKTPOIHEPTUU B 000PYAOBAaHUU CETEH.

—IIpoBeneHue exxeMecayHbIX PacueTOB.

—Coznanne  6a3  JaHHBIX O  NOTPEOUTENIM UM MOTPEOJICHUIO
AIIEKTPOIHEPTUH.

—IIpuBsizka uHGOpMALIMH IO MTOTPEOICHUIO AIEKTPOIHEPTUN AOOHEHTAMH K
ANEKTPUUECKUM CETSM U K PE3yJIbTaTaM pacyeTa NoTeph IEKTPOIHEPTUH.

—BHenpenue mnporpaMMHOrO oOecnedeHusl [Jsl BBINOJIHEHUS pPacyeToB
JOMYCTUMBIX ¥ (DaKTUYECKUX HEOAJIaHCOB M  KOJUYECTBA HEYYTCHHOU
anektposHepruu o duaepam 0,38-6(10) kB ¢ npuBszkoit aOOHEHTOB U UX TOYEK
y4eTa K y3JIaM CETH.

—BpinonHenne pacueroB 0OallaHCOB AJIEKTPOIHEPTUU C ONpPEICICHUEM
KOJIMYECTBA HEYUTCHHOM ekTpodHepruu no ¢uaepam 0,38-6(10) kB. Brisiienue
¢buaepoB ¢ BHICOKUM YPOBHEM KOMMEPUECKHX MOTEPh dJIEKTPOIHEPTUH.

—BHenpenue mnporpaMMHOTO OOECredYeHUs] JIsi BBIMOJIHEHUS PaCUYETOB
JOMYCTUMBIX U (PAKTUYECKUX HEOATIAHCOB ANEKTPOIHEPTUH 10 TTOICTAHILIUSIM.

—Pacyer u aHanu3 O0ajaHCOB OAJIEKTPOSHEPTHMM MO MOJACTAHUUSAM H

QICKTPUICCKUM CCTAM B ILICIIOM.

7.5 MeponpusiTusi 10 BBISBJICHUIO, NPEIOTBPAILCHHUI0 U CHHKCHHIO

XUIIEHUM 3JIeKTPOIHEPIrUuu

—OcHanieHue KOHTPOJIEPOB M MHCIIEKTOPOB TPAaHCHOPTHBIMHU CPENCTBAMM,
00pa3LOBBIMU CUETYMKAMH, NpHOOpamMHu [UIsl BBISBICHUS CKPBITOW MPOBOJIKH,
npubopaMu JUIsl ONpeAesieHUs] MPaBUIbHOCTH CXEM MOJKIIOYEHHsS] CUETYUKOB U

NPaBUIBHOCTH HMX padoOThl, NpuOOpaMH il U3MEPEHUH TOKOB Ha BBOJax 0e3
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BXO0Jla B YaCTHBIEC BIAJCHUS U T.II..

—3amMeHa BBOJIOB B 3/JaHUSI, BBIMOJIHEHHBIX TOJIBIM IIPOBOJIOM, HA Kabenu OT
onopsl BJI 0,38 kB 110 cueTurka nmorpeouTens.

—BbIiHOC yueTa sneKkTposHepruu B IIKadbl ydyera 3a TpaHUIBI YACTHOIO
BJIAJICHUS, IOCTYT K KOTOPOMY OyJ€T UMETh TOJIBKO KOHTPOJIEP.

—TIlepenoc pacuernoro yuera u3z TII (KTII) B BriHOCHBIE HIKA(BI.

—MapxkupoBanue mkapoB yuera 3HaKaMy BU3yaJIbHOT'O KOHTPOJIS.

—Opranuzaiusi  KOHTPOJBHOTO  Che€Ma  TOKa3aHWW  CUYETYMKOB Y
IOPUINYECKUX JIMI] HE PEKE OJTHOTO pa3a B KBapTald Uy (HU3UYECKUX JIUI] HE PEKe
OJIHOTO pa3a B Iof.

—HWcknrouenrue caMocheMa MOKa3aHUW CUETUUKOB OBITOBHIMU aOOHEHTaMU:
BBICTaBJICHHUE CYEeTOB MO (akTy moTpeOsieHnus, BBICTABIICHHE CUYETOB Ha
NpEeAOIIATY.

—KoHTponb 1 aHanu3 TUHAMUKH CPEIHEN OIUIATHI 33 SJIEKTPOIHEPTHUIO.

—YcTaHOBKa HACTpanBaeMbIX aBTOMATOB MO OTKJIIOYEHHUIO HAarpy3Ku CBEpX
3asIBJICHHOM MOTPEOUTEIISIMHU.

—IInomOupoBanue mnpUOOPOB yueTa COBPEMEHHBIMU HEBCKPHIBAEMBIMU
I0MOaMHu.

—BBenenne cucteMbl HakazaHui (mporpeccupyrommx mrTpadoB) 3a
MIOBTOPHOE HE3AKOHHOE MOJIb30BAHUE DJIEKTPOIHEPTUECH.

—PeKkoHCTpyKIIMS BHYTPUIOMOBOW MPOBOAKHA C LEIbK0 WUHAWUBUIYAIBHOIO
OTKJTIOYCHUST a0OHEHTOB-HEIIATESIIBIIIUKOB.

—IIpoBeneHne penpoB MO BBISBICHUIO HEYYTEHHOW AJIEKTPOIHEPIUU
(XuIIeHui) B IpOM3BOJICTBEHHOM U KOMMYHAaJIbHO-OBITOBOM CEKTOpaX.

—IIpoBeneHre KOHTPOJBHBIX PEWUJIOB MO OTKIIOYEHHSIM MOTpeOuTeneil B
COCTaBe: MPEICTABUTEND BIIACTH, SJIEKTPOMOHTEP, KOHTPOJIEP.

—Opranuzanusi paBHOMEPHOTO CHSTUS TIOKa3aHUW CUETYMKOB CTPOro B
YCTaHOBJICHHBIE CPOKH I10 TPYIIIaM NOTpeOUTENeH.

—YcTaHOBKA CYETUMKOB C PEAOIIATOM.
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7.5 MeponpusiTusi 10 BBISBJICHUIO, NPEIOTBPAIUCHUI0 U CHHUKCHHIO

XUIIECHUH 3JIEKTPOIHEPrumn

—OcHallleHlEe KOHTPOJIEPOB M MHCIEKTOPOB TPAHCHOPTHBIMH CPEICTBAMH,
00pa3OBBIMU CYETYMKAMH, MPUOOpAMU HJis BBISBICHUS CKPBITOM MPOBOIKH,
npubopamMu Il ONpeNeNeHUs] MPABWIBHOCTA CXEM TMOJKIIIOUEHHS] CYETUYUKOB U
MPaBWIBHOCTH MX PabOThI, MpuOOpaMu JUIsi U3MEPEHUN TOKOB Ha BBOJAx 0Oe3
BXO0/Ia B YACTHBIC BIIAJICHUS U T.II..

—3amMeHa BBOJIOB B 37]aHUSI, BHIMOJIHEHHBIX TOJIBIM IIPOBOJIOM, HA Kabenu OT
onopsl BJI 0,38 kB 1o cuetunka notpedurers.

—BbIiHOC yueTa sneKkTposHepruu B IIKadbl yuera 3a TpaHUIBI YACTHOIO
BJIAJICHUS, IOCTYT K KOTOPOMY OyJeT UMETh TOJIBKO KOHTPOJIEP.

—Ilepenoc pacuetHoro yuera u3 TII (KTII) B BeIHOCHBIE TIIKA(]BI.

—MapxkupoBanue mkapoB yuera 3HaKaMu BU3yaJIbHOT'O KOHTPOJIS.

—Opranuzanuss  KOHTPOJIBHOTO  Ch€Ma  MOKa3aHUM  CUYETYUMKOB Y
IOPUINYECKUX JIMI] HE PEKE OJTHOTO pa3a B KBapTald Uy (HU3UUECKUX JIUI] HE PEKe
OJIHOTO pa3a B IoJ.

—HWcknrouenrue caMocheMa MOKa3aHUW CUETUUKOB OBITOBHIMU aOOHEHTaMU:
BBICTaBJICHHUE CYETOB MO (akTy mnoTpeOlieHus, BBICTABICHHE CUYETOB Ha
NpEeAoIIaTY.

—KonTposib 1 aHaU3 TUHAMUKY CPETHEN OTUIaThI 32 SJIEKTPOIHEPTHUIO.

—YcTaHOBKa HaCTPaWBaE€MbIX aBTOMATOB MO OTKJIOUYECHUIO HAarpy3Kd CBEpPX
3asBJICHHOM MOTPEOUTEIISIMHU.

—IInomOupoBanue mnpUOOPOB yueTa COBPEMEHHBIMU HEBCKPHIBAEMBIMU
mIoMOaMu.

—BBenenne cuctemMbl HakazaHuW (mporpeccupyrommx mrTpadoB) 3a
MIOBTOPHOE HE3AKOHHOE MOJIb30BAHUE DJIEKTPOIHEPTUEH.

—PekoHCTpyKIIMST BHYTPUIOMOBOM MPOBOJKH C LEJIbI0 WHAUBHUIYAIBHOTO
OTKJTIOYCHUST a0OHEHTOB-HEIIATESIIBIIIUKOB.

—IIpoBeneHne penmoB MO BBISBICHUIO HEYYTEHHOW DJIEKTPOIHEPIUU
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(XHIlleHHiT) B TPOU3BOJICTBEHHOM U KOMMYHAJIbHO-OBITOBOM CEKTOpaXx.
—IIpoBeneHne KOHTPOJBHBIX PEHUJIOB MO OTKIIYECHHSIM MOTpedurteneii B
COCTaB€: MPEICTABUTEND BIIACTH, SJIEKTPOMOHTEDP, KOHTPOJIEP.
—Opranuzaiusi paBHOMEPHOTO CHSTHS TOKa3aHUW CUETYMKOB CTPOro B
YCTaHOBJICHHBIE CPOKH T10 TPYIITIaM MOTPEeOUTENEH.

— YCTaHOBKa CYETUHUKOB C MPEAOILIATOM.

7.6 MeponpusiTusi N0 COBEPHICHCTBOBAHUIO OpraHu3anum paodor,
CTUMYJIHPOBAHMI) CHUKEHHMSI MOTE€Pb, TMOBBIIIEHUI0 KBAJIUPUKAIUN

MEePCOHAIA, KOHTPOJIIO 3(P(PEeKTHBHOCTH €ro AesiTeJIbHOCTH

—Pa3paboTka (coBeplIeHCTBOBaHUE) JEUCTBEHHON CUCTEMbI MATEPUATIBLHOIO
CTUMYJIMPOBAHUS MTEPCOHAJIA 32 CHU)KEHUE MTOTEPh AJIEKTPOIHEPTUU.

—(OO0OyueHue mnepcoHana, B OCOOECHHOCTH KOHTPOJIEPOB U HWHCIIEKTOPOB,
0OMEH OIIBITOM MO MEPEIOBbIM METOIaM CHUKECHHSI TOTEPD AJIEKTPOIHEPTUH.

—Pa3zpaboTka U yTBep:K/IeHUE MOJOKEHUSI O paclpe/leIeHu 00s13aHHOCTE!
¥ 3aKpeIUIeHUH OTBETCTBEHHOCTH 34 CHW)KCHHE TEXHHYECKHX M KOMMEPUYECKHX
MOTEPb BHYTPH MPEIITPUATHSL.

—Pa3zpaboTka u yTBep:K/IeHUE MOJOKEHUSI O paclpe/leIeHu 00s13aHHOCTE!
U 3aKpEIJICHUU OTBETCTBEHHOCTHU 33 CHUKEHUE TEXHUYECKHX M KOMMEPUYECKHX
NnoTEPh (Ha JOTOBOPHOM OCHOBE) MEXIY CETEBOU U COBITOBOM KOMIAHUSMMU.

—QOcHarmeane DHEprocOBITOB HEOOXOIUMON BBIYMCIUTEILHON TEXHUKOU H
COOTBETCTBYIOIIMM MPOTPAMMHBIM 00€CTIEUEHUEM.

—Pa3paboTka 0a3bl JaHHBIX IO BBISBICHHBIM XHUIICHHUSAM JJICKTPOIHEPTHH
JUISL KOHTPOJIS W aHalli3a JBIDKCHUS COCTABJICHHBIX AaKTOB [0 HapyHICHUSM
NOTPEOUTENSIMU IOTOBOPHBIX 00513aTEIBCTB A0 UX MOJIHOM OIJIATHI.

—Ilepuonuyeckass  mepearrectanusi  paOOTHUKOB,  CHUCTEMATHUECKHUU
KOHTPOJIb 3((HEKTUBHOCTH UX PaOOTHI.

—Pa3paborka 0a3pl JAaHHBIX O KOHTPOJIEPAX M MHCIEKTOpaX IO JTUHAMUKE U

o0beMaM  BBISIBJICHHBIX HMHM XHUIIEHUM OSJEKTPOdHEpPruu, o000IIeHue U
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pacnupocTpaHEHHE  TIEPEIOBOTO  OMBITa,  BBIABICHHE  HEIOOPOCOBECTHBIX
pabOTHUKOB.

—3akioueHne ¢ OBITOBBIMH A00HEHTAaMU JIOTOBOPOB YHEPTOCHAOKECHUSI.

—IIpoBenenne mponarasauCTCKO-Pa3bsICHUTEIIBHON pabOThI Yepe3 CpPeacTBa
MaccoBoi MH(popmMmaruu (TEICBUICHHE, paauo, Mpeccy) o0 yiepbe s
noTpebuTenet (HakTOB XHUIMEHUM JJIEKTPOIHEPTUHM, O Mepax Mo Ooprde ¢
XUIICHUSIMU ¥ TIPUHSITHIX MEPaX M0 HAKA3aHWIO BUHOBHBIX.

—Opranuzamusi B3aUMOJCUCTBUS C MECTHBIMH QJIMHHHCTPALASIMH |
NIPaBOOXPAHUTEIBFHBIMA OpraHaMH, PETUOHAIBHON Tapu(pHOW KOMHUCCHEH U
TEPPUTOPHAIBHBIM  yIpaBieHHeM  PocTrexHam3opa 1O  BBIBICHHIO U
MPENIOTBPAIICHUIO XUIEHUH DIIEKTPOIHEPTUH, CBOCBPEMEHHOW oOIUlaTe 3a

AIIEKTPOIHEPTUIO OBITOBBIMU U OFOKETHBIMU MTOTPEOUTEISIMU.

7.7 AHa/u3 pacyeToB MO CHUKECHHUIO MOTEPb YJICKTPUYECKON IHEPruu,
MOJIHOTBI,  JOCTATOYHOCTH H  JI(P(PEeKTUBHOCTH  3aNIAHUPOBAHHBIX
MEpONPHUATHI 10 CHUKEHUIO (PAKTHYECKHX MOTEPh A0 MX TEXHOJOTrHYeCKOro

YPOBHSH

[Ipu mpoBenenun anamu3a 3PGEKTUBHOCTH BHEIPEHHBIX MEPOIPHUSITHIMA
HEOOXOMMO OTMETUTDH HAIUYHE:

- CHWKCHHSI (PaKTHYECKMX TIOTEePh DJJIEKTPOIHEPTHH, B TOM HHCTE
TEXHUYECKUX W/UIIN HETEXHUYECKHX;

- yAepKaHusg ~ (aKTUYECKHX  TMOTEpPh  DJIEKTPOIHEPTHUH HA  YPOBHE
IPEIBIIYIIEro Neproa NPy HATMYUH POCTa HATPY3KHU AJIEKTPUUECKON CETH.

OtcyTrcTBUe Ha3BaHHBIX (DaKTOB yKa3biBaeT Ha Hed(D(HEKTUBHOCTH
BHEPSEMBIX MEPOIIPHUATHI 110 CHIKEHUIO TTOTEPh DJIEKTPOIHEPTUH.

I[Ipn amanusze mnporpaMMbl MEPONPUATHM IO CHWXXEHUIO ITOTEPH
AIIEKTPOIHEPTUU HEOOXOAMMO 0OpallaTh BHUMAHKUE HA CIEAYIOIIEE:

- YeM BBIIIE OTHOCUTEIBHBIE MOTEPU DIEKTPOIHEPTHH B HHU3KOBOJBTHBIX

CeTSAX W 4YeM OOJbIIe JI0JsI KOMMYHAJIBHO-OBITOBBIX MOTpeOuTENeil, TeM Ooiee
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MUPOKUA HA0Op MEPONPUATHIA JOJKEH OBITh HANpPaBJICH Ha CHUXCHUE
HETEXHUYECKOM COCTaBISIIONIEH TMOTEpb: 3aMeHa CTapblX HHIYKIHOHHBIX
CYCTUMKOB, 3allUTa MPUOOPOB ydYeTa OT HECAHKIIMOHWPOBAHHOTO JOCTYIIA,
MPOBEICHUE PEHJOB 10 BBIIBICHUIO Oe3ydeTHOro U 0e370rOBOPHOTO
notpebieHus, 3aMmeHa rmpoBo1oB Ha CHUII, ycraHoBKa BRIHOCHBIX IIKA(OB yueTa Ha
omopel Wiy Ha dacaasl 3JaHWMN, YCTAaHOBKA MPUOOPOB ydeTa C BBIHOCHBIM
TpaHchOpMaTopoM TOKA U T.J.;

-4eM HWXE 3arpy3ka paclpeleIUTEIbHBIX JJICKTPUYECKHX CeTeH, TeM
aKTyaJlbHEe 3aMEHa CHCTEeMAaTHYeCKH HEIOTPYKEHHBIX TpaHCchopMaToOpoB U
CE30HHbIE OTKIIIOUEHHS TpaHC(HOPMATOPOB;

- YeM BBINIEC 3arpy3Ka pacHpeeTUTEIbHBIX JJICKTPUUECKUX CETeH, TeM
aKTyaJbHee 3aMEHa I[eperpykeHHbIX W YyCTaHOBKA W BBOJ B pabory
JOTIOJTHUTENbHBIX ~ CWJIOBBIX  TpaHc(opmMaTOpoB, 3aMe€Ha  MPOBOJOB  Ha
NePeTpyKeHHBIX JIMHUSAX U T.1I.

Heobxoaumo oOpamarh BHUMaHue Ha KOY(PPUIMEHT MOITHOCTH: YeM OH
MEHBIIIE, TeM OOJIbIIIe peaKTHUBHAs cocTaBisromias. COOTBETCTBEHHO, B 3TOM
cily4yae JOJDKHBI MPOBOJUTHCS MEPONMPUSATHS, HANPABJICHHBbIE HA KOMIICHCAIIHIO
PEaKTUBHOM MOITHOCTH.

JIOTIOTHUTENBPHO HEOOXOUMO BBITIOJTHUTE aHATN3 0KUIaeMbIX 3((HEKTOB OT
BHEJIPEHUSI  MEPOIPUSATHNA TI0 CHIDKEHUIO TOTEPh  DIJIEKTPOIHEPTrUU  Ha
KOPPEKTHOCTh UX 3HAYECHUU.

B Tom umcie HeoOXOAMMO BBITIONIHUTH OICHKY OXHIAEMBIX d(PPEKTOB B
IpOLEHTax OT (DaKTUUYECKUX TIOTeph OJEKTPOIHEPrUd U OT  OTIycKa

QJICKTPOOHCPI'NU B CCTh.
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