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9 Onpenesnenne yCTAHOBJEHHOH MOUIHOCTH U PAacCYeTHBIX HATPY30K

OCBETHTEJbHOH YyCTAHOBKH

9.1 YcTaHOBJIEHHASI MOIIHOCTh OCBETHUTEJbHOM YCTAHOBKH

DJIEKTPOCETHU U IJICKTPOIPUEMHHUKA.

Benopycckoit  xemesHoil goporm  [9.5], B KOTOpBIX
HOMHUHANbHOE Hanpsbkenue 220/380 B.

TlosicHeHHe K TePMHUHY "'YCTAaHOBJIEHHAS] MOLIHOCTD "'

COOTBETCTBUHU C TEXHUICCKUMHU YCIIOBUSAMU Ha MIPUCOCANHEHHUE.

HpI/IBe,HeHHaH K HOMUHAJIIBHOMY HanpAXKCHUIO CCTH

YCTaHOBJICHHAad MOIIHOCTb OCBETUTCJIIBHOTO an/I6opa Py, kBt

Py = PHKHPA (UHC/UH)kPU + P3,

rae Py — HOMUHaJIbHAsi MOIHOCTh HCTOYHUKA CBETA (J1aMIibl), KBT;

Ilox ycTaHOBIEHHOH MOIIHOCTBIO  AICKTPOIPHEMHHKA
3JIEKTPOYCTAHOBKH NMPHHATO MOHMMATh HAHOOJBIIYIO AKTHBHYIO JJIEKTPUUECKYIO
MOIITHOCTb, C KOTOPOH OJIEKTPOYyCTaHOBKAa MOXET JUINTENBHO paboTaTth 0Oe3
Meperpy3kH B COOTBETCTBHHU C TEXHHYCCKHMH YCIOBHSMH Ha IIPUCOCAUHCHUE
WK TIapaMeTpamu 3aBojckoro nacrnopta. Tepmun ycraHosieH CTb 2574 [9.1]u
0003HAUaeT HECKONBKO OTIMYHOE IIOHATHE OT paHHee HPHMEHSIEMOro IO
I'OCT 19431 (TtepMuH wHCKIIOWeH B pegakmua — or 2023 T
CIIOXKUBIIEHCS MPAKTUKE MPOEKTUPOBAHHS IIPU ONPEJENEHUM YCTaHOBJIEHHOM
MomHocTH B coorBercTBHM ¢ moHsATHeM 1o ['OCT 19431 TpaauiuoHHO
paccMaTpUBAIOTCS TONBKO HapaMeTphl 000PYAOBaHUS IO 3aBOJICKOMY IACIIOPTY.
B aToM ciyyae uMmeeTcsl COBIAJCHHUE MOHATUH YCTAHOBIEHHOH H HOMMHAJIBbHOM
aKTHBHOM MOIIHOCTH DJIEKTPOIPHEMHHKOB, 32 HCKIIOYCHHEM
JIBUTATENeH, DIEKTPOABHIATENCH-TeHepaTOpoB U IpeoOpasoBareneil. Takoit
MOAXOJ, CHpPaBEeJIMB IIPU YCIOBUM PABEHCTBA HOMUHAIBHBIX HANpPsHKEHUH

COCTaBC

[9.2]). B

DJIEKTPO-

C 1992 rona B Pecrrybmuke benapych ImmaHEpoBalics IePeBOJ] dIEKTpOoceTel
¢ HOMHHanbHOro HanpspkeHus 220/380 B na nampsbxenue 230/400 B, xotopoe
pernamentupyercs 'OCT 29322 (mepBast pegakius ot 1992 r., nelictByromas
or 2014) [9.3]. Omnako [0 HACTOSIIIETO BPEMEHU 3HAYMTEIbHAs 4YacThb
9NIEKTPOCETEeH IKCIUTyaTUPYyeTCss ¢ HOMHMHAJIBHBIM HampsbkeHneM 220/380 B.
HeompeneneHHOCTs B 3TOM BOIPOCE BHOCHT IIapajuIelbHOE JCHCTBHE B
Pecnyomnke bemapycs I'OCT 21128-83 [9.4], a Taxxke psiga OTPaclIeBBIX
HOPMAaTHBHBIX JOKYMEHTOB, Hampumep, IIpaBHI TeXHHUYECKOH 3KCIUTyaTaluu
YCTAaHABJINBACTCS

IIpu npou3BoACTBE OCBETHTENBHBIX NMPUOOPOB B cTpanax EADC Taroke HET
€IMHOT0 HOAXO0AAa. BONBIIMHCTBO OCBETUTENBHBIX NPUOOPOB BBITYCKAIOTCS Ha
HOMHHaNbHbIC HampspkeHus 230 B, YTO [JOMONHUTENBEHO OOECIe4rBacT
BO3MOXKHOCTb JKCHopTa nponaykuuu. OnHako psax 3aBofoB PecmyOmuxu
benapyce u Poccuiickoit @egepanum B HAcTOsILEe BpeMs BBITYCKAaeT
CBETHJIBHHKH U IPOXKEKTOPHI Ha HOMUHAIbHEIE Hanpspkenus 220 B.

Tepmun "yCTaHOBJIEHHass ~ MOIIHOCTH" OTHOCHTCS
JNIEKTPOIPHEMHHKA B COCTaBE DJIEKTPOYCTAHOBKH U 3HAUEHHE HTOH MOIIHOCTH
MOXET OTIMYAaThCA OT HOMHUHAIPHOM MOIIHOCTH H3-32
HOMHHAJIbHBIX HampshkeHusx. Iloaromy B o0mieM citydyae IenecoodpasHO MO
TEepMUHOM "yCTaHOBICHHAs MOIIHOCTB" OIPENENUTh HOMHHAIBHYIO MOIIHOCTH
JNIEKTPOIPHEMHHKA, KOTOpas IpHBeleHa K HOMUHAIBHBIM XapaKTepPUCTHKAM
(HampspKEHWe,  4YacTOTa/pojl  TOKA)  BJIEKTPOCETH,  ONPCACIEHHBIMH B

pabote

pas3inuusi B

IIUTaHUA

9.1)
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Knpa — xo3pumment nmoreps B IIPA; mist oCBEeTUTENBHBIX NMPHOOPOB C
METaJNIOTaJIOTeHHBIMY JIaMnaMu — 1,1, cO CBETOAUOHBIM MOIYJIEM
u JIIPA - ot 1,05 mo 1,1 (MeHbImIME 3HAYCHUS COOTBETCTBYIOT
anmnaparam c¢ IP20, 6onpmne ¢ IP67), co cBeTOIMOAHBIM MOJAYJIEM
u OMIIPA — 1,25, co cBeToanoqHO# nammoit — 1;
Uuc — HOMUHaNBbHOE (a3HOE HANpsHKCHUE CeTH, KB; mpuHMMAaeTcs 1o
3aJJaHUIO;

Uy — HOMHUHaJIbHOE HaNpsHKEHHWE OCBETUTENBbHOTO Tpubopa, KB;
ompenensieTcs N0 TEXHUIECKON JOKyMEHTAIINH;

key — perymupytomuii 3¢p(HeKT aKTHBHOW MOIIHOCTH MO HANPSKCHUIO;
IIJIS. OCBETUTENIBHBIX MPUOOPOB ¢ METAJIIOTAIOTCHHBIMH JaMIIaMH —
2,2, co cBeroguogamu — 0;

P3; — moTtpebnsiemass  (paccemBaemasl)) MOIIHOCTh  BCTPOCHHOTO B
OCBETUTEIABHBIA  NpUOOpP  HE3aBHCHUMOTO  MOJIYJS  3alluT;
ompeJeNsieTcsl MO TEXHUYECKOW JOKYMEHTAIMH, IPU OTCYTCTBUU
JnaHHbBIX npuHuMaeTcd ot 0,1-1073 1o 0,6-1073 kBr.

IIpu 1a0OpaTOpHBIX H3MEPEHHSIX  XapaKTePUCTUK  CBETOAMOJHBIX
OCBETUTEIBHBIX NPUOOPOB, KaK MPaBUIO, H3MEPICTCS HOMHUHAIbHAS
MOIIHOCTh mpubopa Puom, a HE CBETOAMOJHOTO MOXIYJS, HCKIIOYCHHE
COCTaBJISIOT OCBETUTEIBHBIC MPHOOPHI CO CBETOAUOJHBIMH JAMIIAMH. DTO
CBSI32HO C TPYJAHOBBIMOJHUMBIM IIPOLIECCOM BOCCO3JAaHHS ISl MOIYJIS BHE
OCBETUTEIBHOI'0 MPUOOpa TEIIOBBIX PEKHMOB, HJCHTHYHBIX €ro padore
BHYTpH Kopmyca mnpubopa. Ilodromy st OCBETHUTEIbHBIX HPHOOPOB €O
CBETOJIMOTHBIMU MOAYJISIMHA GopMyny (9.1) MOKHO 3amucaTh B BUIE

Py = PHOH, (92)

rac Pyorn— HOMHHaIbHAS MOIIHOCThH OCBCTHUTCIBHOTI'O l'[pI/I60pa co
CBETOAUOAHBIMH MOAYJIAMU, kBT.

Jns panpHEWIIMX pacdeToB HEOOXOOUMO ONPEAEIUTHCA C MOPAIKOM
MOAKJIIOYEHHSI OCBETUTEIbHBIX NIPHUOOPOB M MX Ipynn K ¢azaM TpexdazHon
JUHMM daeKkTponepenauu. Ilox Trpynmoil mnpuHUMAaeTcss KOJHMYECTBO
OCBETHUTEIBHBIX NPHOOPOB, KOTOpblE MNOAKIIOYEHH K oxHomy SO, T.e.
YCTAHOBJIEHBI Ha OJTHOM JKECTKOM MONEepeYnHe.
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Jlns paBHOMEpPHO pacIpefeleHHON 1o ATHHE 0JHO(Aa3HOH HArpy3KH
OCBETHTEIbHBIX HPHOOPOB, KaK NPABUIO, PACCMATPUBAIOTCA HECKOIBKO
HNOpsAKOB uepemoBanus a3 [9.6, ctp. 237]:

a) L1-L2-L3-L1-L2-L3;

6) L1-L.2-L3-L3-L2-L1;

B) L1-L1-L2-L2-L3-L3.

IIpu BEIOOpE mopsiaKa qepeOBaHUS ba3 YYHTHIBAIOT
pe3ynbTUpyomui Hanboupmuil K09QGUIUEHT NyIbCallH OCBEICHHOCTH
Ha pabodell NMOBEPXHOCTH, MOTEPh HANPSIKCHUS M MOLIHOCTH B JIMHUH
JIEeKTpoIepesadn.

BapuaHT MoAKIIOUEHHS] OCBETHTEIbHBIX MPpHOOPOB B mopsake L1-L1-
L2-L2-L3-L3 npumeHsiercs KpaiiHe peIko: B OCHOBHOM JJIsl BO3MOXHOCTH
BKJIIOUEHUS OCBEUICHHS OTACIBHBIX PAOOYHX 30H.

Haubonee gacTo 11 oCBEI[eHHUs TOMENICHUH, a TaKyKe JOPOT H yIIHI]
HNPUMEHSAETCS MHOPSAOK IOJKIIOYCHUS OCBETHTENBHBIX NPHUOOPOB MO
¢azam L1-L2-L3-L1-L2-L3. Takoe mnoxakiwueHue obOecrneynBaer B
MaKCHMaJIbHOH CTCICHH CHIDKEHHE IIyIbCAllHH OCBEI[EHHOCTH U
OTHOCHUTENIbHYI0 €€ PaBHOMEPHOCTb IPU OTKIIIOYEHHM OJHOH MM ABYX
¢da3 nmuHuH.

VYuer xoddpdunuenta myapcanuy Npu BEIOOpE MOpPSAKAa YepeLOBAHUIL
(a3 B OCBETUTEIBHOI yCTAaHOBKE JKEJIE3HOJOPOKHOTO MapKa HE aKTyalleH
13-32 OTCYTCTBHUS 30H B MEXIYIYThSAX, I'leé OCBEIIEHHOCTH 00yCIOBIICHA
CyMMOIl CBETOBBIX HOTOKOB TpeX U 0oyiee OCBETHTECIBHBIX HPHOOPOB.
Takske akTyaldbHOCTb IyJIbCAllUU OCBELUIEHHOCTH 3HAYUTENIBHO CHU3MIIACH
C IPUMEHEHHEM OCBETUTENBHEIX NMPUOOPOB, KOTOpHIe ocHameHsl DIIPA u
MMEIOT KO3 (GHUIHEHT MyIbCallii CBETOBOTO MOTOKa MeHee 10 %.

ITo xpuTepusiM HaUMEHBIIUX IMOTEPHU HANPSIKEHHS M MOIIHOCTH B
OJHOPOAHOW (C OAMHAKOBBIM CEYCHHEM M MAaTEpUaloM JKHII IO BCei
JrHe) Tpex(a3sHOW NHHUU C PaBHOMEPHO DPACIpPEJeICHHBIMU IO AJIUHE
ogHO(Ga3HBIMM OAMHAKOBBIMU Harpy3kaMu Hambosee palHOHabHBIM
Oyner mopsgok nmoakmrouyeHus L1-L2-L3-L3-L2-L1. IIpu 3ToM mnopsjke
obecreunBaeTcs HaWIydllee PAaBEHCTBO MOMEHTOB HArpy3ku B ¢aszax.
ITorepn HampsKeHHs MPONMOPILHMOHAIBHEI MOMEHTY Harpysku (mojpobHee
pPaccMOTPEHO Jjajiee), CIeA0BAaTeNbHO, PA3HOCTh MEXKAY HOTEPAMH
HampspkeHHss B ¢daszax OygeT MuUHHMainbHa. B TakoMm BapuaHTe
MaKCHMaJbHOE 3HAaYCHUE MOTEPH B OTICIbHOI (a3e Hauboiee GIN3KO K
cpenHeMy B Tpex (aszax, T.e. ABISCTCA HAMMEHBIIHMM M3 BO3MOXKHBIX
3HAUYCHUN.

Kpurepuu BoiGopa nopsiika noaK;II04eHns 0qH0¢a3HbIX HATPY30K

Ilo KpUTCpUAM HAWUMCHBIIUX IMOTCPb HANPSAKCHHUSA U MOUIHOCTU B
OHHOPOHHOﬁ TpeX(I)a?,HOfI JIUHUXA C PaBHOMCPHO PpaCHpCACICHHBIMU 110
JJIIUHC OZ[HO(I)a?)HLIMI/I Harpyskamu BI)I60p pauoOHAJIBHOTO TOpAAKa
yepeaoBaHus (1)8.3 B MPAKTUYCCKUX 3aJadaX MOKHO NPOBECTU IO YCJIOBUIO

MyLmax = max {Myr1, My12, My13} — min,
(9.3)
H = (PyLmax — PyLmin) / PyLmin * 100% — min,

raeMyimax— HauOoONbIIEE 3HAYCHHE MOMEHTAa YCTAHOBJICHHOW Harpy3ku
¢daszsel, kBT M;
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H — nepaBHOMepHOCTH Harpy3ku ¢a3 [9.7, ¢.1.28];
PyLmax — yCTAHOBJIGHHAsT ~ MOIIHOCTb  OCBETHUTENBHBIX NPHUOOPOB B
HanOoJiee Harpy)eHHo# Qasze, kBT;
PyLmin — yCTAaHOBJIGHHAsT  MOIIHOCTb OCBETHUTEIBHBIX HPHUOOPOB B
HaMMeHee HarpyxeHHoi ¢asze, kBt;

PyLmax = maX{PyLla PyLZ, PYL3}7 (94)
PyLmin = min{PyLla PyLZs PyL3}, (95)

MowmeHT ycTaHOBIeHHON Harpy3ku a3z Myrx (MyL1, My, My13), KBT'M

GLX
My x = i;(Pnyl‘ Lixi), (9.6)

rae  Pyix; — yCTAaHOBJIGHHAsE MOIIHOCTD i-I'0 OCBETUTEIBHOTO MPUOOpa MK
i-TOW TPYIIBI OCBETHTENHHBIX HNPUOOPOB, MOAKIIOUECHHBIX K
¢daze LX (L1, L2, L3), kBT;
Lix; — paccTositHAE€ OT i-I'0 OCBETHTEIbHOTO TpubOpa WU i-TOU
TPYNIBl OCBETUTENBHBIX NPHOOPOB IO TOYKH ITOAKIIOYCHHUS
TPYNIOBOW MU paclpeleIuTeIbHON JTUHUH.

VYcaosue (9.3) sBasgercs HEOOXOAMMBIM IS BBHIOOpAa palMOHAIBHOU
@ cXeMbl [0 KPUTEPUIO HAMMEHBIIHX MOTEPH HAMPSIKECHHUS M MOLIHOCTH, HO
2| He OCTAaTOYHBIM Ui BHIOOpA ONTHManbHOW cxembl. [Ipm oaMHAKOBBIX
2| MoMeHTax 0nHO(A3HBIX HArPY30K DPABHOMEPHO pACTIPEACICHHBIX O
JUINHE, TOTeph HANPSIKCHHS U MOIIHOCTH B (ha3ax Ul Pa3iIMYHBIX CXEM
MOTYT pa3nu4aTbes. DTOT Te3uc Oojee moapoOHO u3noxeH B [9.8, cTp
209] u OyzmeT paccMOTpeH aanee.

9

ITosicHeHue K
YCJI0BH

YcTaHOBIEHHAs MOIIHOCTD OCBETUTENBHBIX MPUOOPOB B (aze Pyrx (PyLi,
PyLz, PyL3), kBT M

GLX
Pny = 'glpyLXi. (97)

B uacTHOM caydae, KOrja MOIIHOCTH BCEX TIPYNI OCBETUTEIbHBIX
mpuOOPOB OIUHAKOBHI U PaBHHI Pyp, a TAK)KE OJIMHAKOBBI PACCTOSHUS MEXIY
BCEMH CMEXHBIMH KECTKUMU Tnonepedynnamu L popmynsl (9.3), (9.6), (9.7)
MOTYT OBITH NpE/CTaBICHBI B YIIPOIEHHOM BH/JIE!

Pyix = Pyp GLx < GLx, (9.8)
GLX
Myix = ALxPypL = PypL l_;lALXi , 9.9)
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GLX
Aix = 2 Aixi, (9.10)

ALmax = maX{ALl, Avo, ALS} — min,
©.11)
H = (Grmax — GLmin) / GLmin - 100% — min,

rae GLx — KOIMYECTBO JXECTKHX MOMEPEYHH, OCBETUTEIBHBIE MPUOOPHI
KOTOPBIX MOAKIIOYEHHI K (paze LX, mT.;

GLmax — MaKCUMaJIbHOE KOJIMYECTBO JKECTKUX MOTIEPEYHH,
OCBETHUTC/IbHBIC MPUOOPHEI KOTOPHIX MOAKIIOYCHB K OIHOU
¢dasze, mrT.;

GLmax — MUHEMAJIbLHOE KOJIUYECTBO KECTKUX MOTIEPEYUHUH,
OCBETUTEJbHbIE MPUOOPHI KOTOPBIX IMMOJKIOYEHBI K OJHOU
¢dasze, mr.;

Arxi — K03QQUIUEHT KPATHOCTH PACCTOSHUS OT [-TOM TPYIIIEI
OCBETUTCIBHBIX  HPUOOPOB  JO  TOYKH  IOJKIFOYCHUS
pacupeneuTeIbHON JTUHUU K PACCTOSHUIO L;

Arx — k03 QHUUHEHT KPATHOCTH MOMEHTA HATPY3KH MOJAKIIOYCHHON
B (aze LX;

AvLmax — HAaMOONBIMUHA KOI(HPUIMEHT KPATHOCTH MOMEHTa Harpy3KH
¢da3z L1, L2, L3.

B ciygae, korja MOITHOCTH BCEX OCBETHUTEIBHBIX MPUOOPOB OJAMHAKOBEHI
1 paBHBI Py, a TaKXKe OJWHAKOBHI PACCTOSHHUS /M MEXAY BCEMH CMEXHBIMHU
TOYKAMHU TOJKITIOUCHUS OCBETHTENBbHBIX MpuOopoB ¢opmynsl (9.3), (9.6),
(9.7) MoTyT OBITH TPEACTABICHBI B YIPOIIEHHOM BHUJE ¢ KO3 PUIIMEHTAMU
KpaTHOCTH aHaymoruduo ¢opmynam (9.8) — (9.11). ITokaszatenp GrLx B 3TOM
cllydae 3aMEHSICTCS Ha KOJUYSCTBO OCBETUTEIBHBIX MIPUOOPOB.

ITepBoe BoipaxkeHue B yciaoBusx (9.3) wiu (9.11) nmpoBepsieTcss OTIEIBHO
I JIEBOTO W MpPaBoOro Iuie4a NapKa, W BBIOMpAcTCSs MaKCHMalbHOE
3HAYCHHE M3 JBYX BBHIOOPOK IS IJICY, @ BTOPOE — JJIs Bcero mapka. Jlesoe
IJICYO MapKa — OT MEePBOro pureis A0 oTBeTBieHus kabens k LITHO, npaBoe
— ot orBerBiecHus kabens k [ITHO nmo mocnenuero purens. Jyiss CHHXKECHUS
MOTEeph HANPSKEHUS W MOIIHOCTH B PAaCHpPEICTUTEIBHONH BIEKTPOCETH
HEOOXOAMMO CTPEMHTHCS NpPH MOAKIIOUYeHHH oTeBeTBIeHHS Kk [IHO «k
PaBEHCTBY B ABYX IUI€YaX HAMOONBINNX 3HAYCHUH MOMEHTOB HATPy3KH da3.

[Tocne BEIOOpa moOpsAgKa MOAKIIOYEHUS OCBETHUTENBHBIX NMPHUOOPOB M HX
rpynm K ¢ga3zaMm IpynnoBON M paclpeleNnTeNIbHON 3IeKTPOCETH MPOBOIUTCS
pacyeT  YCTaHOBJEHHBIX  MOIMHOCTEH  OCBETHUTCIBHOH  YCTaHOBKH
KEJIE3HOJOPOKHOrO Mapka no ¢popmyiam, IpuBeIEHHBIM B Tabmuie 9.1.
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Tabmuna 9.1 — @opmyns! s pacdeTa YCTAaHOBICHHBIX MOITHOCTEH OCBETHTENBHOIT

YCTAaHOBKH

OcBeTuTeNbHAs YCTAHOBKA, 4acTh ®opmyna ? Homep
hopMyIBl

OjHa xKecTKas nonepeyuHa Py =2Py(N+ 1) 9.12

XKecTkue momepeynHsl B IEBOM

Jieyve napka:

nojKJIoYeHHbIe K dasze L1 Py = Pyp Gt 9.13

HNOJIKJIIOYEHHBIC K (aze L2 Py = Pyp Grr2 9.14

TMOJIKJIFOUCHHBIE K paze L3 Py = Pyp GiiLs 9.15

XKecTkre monepeynHsl B IPAaBOM

mJeyve napka:

nojKJIoYeHHbIe K dasze L1 Py = Pyp Gt 9.16

NOJIKJIIOYEHHBIC K (aze L2 Pynia = Pyr G2 9.17

MOJIKJIFOUCHHBIE K paze L3 Pynis = Pyr Gz 9.18

JKecTkue monepeynHEBI BCero

JKEJIE3HOIOPOKHOTO MapKa:

nojKiouYeHHbIe K daze L1 PyL1 = Pyr GL1 9.19

NOJIKJIIOYeHHBIC K (aze L2 Py = Pyr GL2 9.20

noJIKJIoYeHHbIe K (aze L3 PyL3 = Pyr G13 9.21

MOJKJIFOUeHHBIE K asam L1, L2, L3 Pys = PyLi1+ PyLa+ PyLs 9.22

IIpumevanus.

"' B ¢popmynax nepemennas Gxxx — KOJIMYECTBO PUTEJIEH I COOTBETCTBYIOLIETO YCIOBUS
110 IIEPBOMY CTOIOLY.

) Pe3ynbTaT pacueTa yCTAHOBJICHHON MOIIHOCTU MO BCeM POpPMYNIaM B KUJIOBATTAX.

Hpumep 9.1A

VicxonHble JaHHBIE IO 3aJaHUIO A.

HomuHanbpHas MOIIHOCTH MPOXEKTOpa Pyon NpuHUMaercs paBHoit 0,046 kBT mo maHHBIM
¢daiina (oTOMETPpUUCCKUX HM3MEPEHHUI, OTPAKCHHBHIM B OTYETE€ II0 CBETOTEXHHYECKOMY
pacuery (mpunoxenue b).

IIpuBenenHass K HOMHHAJILHOMY HANpPSDKGHUIO CETH HMUTAHHSA yCTAHOBJICHHAS MOINHOCTH
OCBETUTEIBHOTO MPHOOPa CO CBETOAMOAHBIM MoaylIeM Py ompenensercs mo popmyine (9.2):

Py = 0,046 xBT.

B Buay OTCYTCTBHMS OrpaHMYCHUI Ha pa3MelleHHE TpaHC(HOPMATOPHOH MOACTAHIUU B
KypCOBOM IPOEKTE€ C IeNbl0 CHIDKEHHS IIOTeph HANPSOHKCHHS W MOIIHOCTH B
pacIpeIeNuTeNnbHOll dyIekTpoceTn moakiaouenne orBerBieHus k LIHO ocymecTBieHo mo
LEHTPY MapKa.

I'pynma OCBETHTENbHBIX NPUOOPOB, KOTOpHIE YCTAaHOBICHBI Ha OJHOH JKECTKOM
[ONepednHe, IOAKIIOYaeTcss K OofHoH ¢asze TpexdasHOH MarucTpaabHOW JIHHUU
pacnpeleuTeIbHONH CeTH.

PaccMoTpeHsl TpH MHOpsAAKa MOAKIIOUEHUS TPYNI IO AIHHE MAarucTpaibHOH JIHHUH.
CxeMsl IpecTaBIeHE Ha pucyHKax 9.111p-9.411p.

Topsook nodkaouenus 6 npagvix naeuwax na pucynxax 9.111p-9.21lp ne onmumusuposancs
€ Yervblo npedcmasienus 6apuUaHma He UdedibHO20 pacnpeoeieHus no hazam HazpysKu.

Ha pucynke 9.3Ilp npeocmasien eapuanm nOOKIOHYEHUs NpU  CUMMEMPUYHOM
OMHOCUMENbHO MOYKU NUMAHUs Nopsoke yepedoganus ¢az L1-L2-L3-L3-L2-L1... 6 negom u

6



Penaxmusa 2026-05-11
Astop: EBnacés U.C.
3ameuanus u npeanoxkeHus: eis06@mail.ru

npagom nieve. Dmom eapuanm 0Oonee paAyuoHaleH ¢ MOYKU 3PeHus CHUNCeHUS Nomepb
HANPAXCeHUs: U MOWHOCMU 6 MPEXPAZHBIX NUHUAX OMOENbHBIX NAeY, HO uUMeen O00CHAmOYHO
8bICOKYIO 6epOAMHOCHIb NOBLIWEHHOU HepagHoMepHOoCmu Hazpysku ¢asz 6 aunuu om LIHO.
Jlnsi cHudcenus 3moil 6eposAMHOCMU He0OX00UMO 8 niede co61OAMsb NOPAIOK ROOKIIOYEHUs
¢az 6 Hanpasienuu om nocieOHel 2pYnnbl IAEKMPONPUEMHUKOS K MOYKe NUMAHU
(cummempuunelll OMHOCUMENbHO MOYKU RNUMAHUs) U NOOKNIOYAMb ROCIeOHUe 2pynnsl
IEKMPONPUEMHUKOB 6 KANCOOM niede K pAasHbiM haszam (NOpsaooK CUMMempuyHblil
omnocumenvho gasel L2). IIpumep maxozo nookiovenus nokasau na pucynxe 9.411p.

B kypcosom npoexme HeobX00umo paccmompemsv MmMONLKO 6APUAHM ¢ NOPAOKOM
uyepedoganus ¢az (L1-L2-L3-L3-L2-L1...)-(...L3-L2-L1-L1-L2-L3), T.e. cummempuynsiii
OMHOCUMENbHO MOYKU NOOKIUeHuss u ¢pasel L2, mak kax npu npuHsmom yciosuu
nooxniovenus aunuu om LIHO no yenmy napka smom eapuanm nauboiee payuonaien.

K H_[HO GLI/ GLz/ GL3 = 4/3/3
AJ‘[LX AHLX
6 L1 4,5L 1,5L 1,5L 4,5L 6
4 L2 3,5L 0,5L 2,5L 2,5
2,5 L3 2,5L 0,5L 3,5L 4

N I I I
Ne purens|l 2 3 4 5 6 7 8 9 10
JleBoe mieuo IIpaBoe meyo

Anix — KO3GOUIHEHT KPaTHOCTH MOMEHTa Harpy3ku ¢asesl LX neBoro mieda
(Aner = 6; Ama = 45 Ans = 2,5),

Anix — K03ppHUIHEHT KpaTHOCTH MOMEHTa Harpy3ku ¢asel LX npaBoro miueda
(At = 6; Ana = 2,55 Anws = 4).

Pucynok 9.11Ip — Cxema mopsiaka L1-L2-L3-L1-L2-L3-L1-L2-L3-L1 noaxmoueHus rpynn
OCBETHUTEIBHBIX PHOOPOB K Tpex(asHOH MarucTpanbHON JIMHUN

K H_IHO GLI/ GLz/ GL3 = 3/4/3
Anx Anx
4,5 L1 4,5L 0,5L 1,5L 2
4 L2 3,5L 0,5L 2,5L 4,5L 7
4 L3 2,5L 1,5L 3,5L 3,5

N I I I
Ne purens |1 2 3 4 5 6 7 8 9 10
JleBoe miedo IIpaBoe mieuo

Anix — KO3GGUIHEHT KPaTHOCTH MOMEHTa Harpy3ku ¢asesl LX neBoro mieda
(A1 =45 Ama = 4; Ams = 4),

Anix — K03¢GUIHEHT KPAaTHOCTH MOMEHTa Harpy3ku ¢asel LX npaBoro mieda
(At =25 An = 75 Anws = 3,5).

Pucynok 9.2I1p — Cxema nopsinka L1-L2-L3-L3-L2-L1-L1-L2-L3-L2 noxakitoueHus rpymn
OCBETHUTEIBHBIX IPHOOPOB K Tpex(asHOH MarucTpanbHON JINHUN
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K H_IHO GLI/ GLz/ GL3 = 2/4/4
AJ‘[LX AHLX
4,5 L1 4,5L 4,5L 4,5
4 L2 3,5L 0,5L]0,5L 3,5L 4
4 L3 2,5L 1,5L 1,5L 2,5L 4

N I I I I
Ne purens|l1 2 3 4 5 6 7 8 9 10
JleBoe mieuo IIpaBoe mieyo

Anix — KO3GGUIHMEHT KPaTHOCTH MOMEHTa Harpy3ku ¢asesl LX neBoro mieda
(A1 =45 Ama = 4; Ams = 4),

Anix — Ko3pPHUIHEHT KpaTHOCTH MOMEHTa Harpy3ku (asel LX mpaBoro miueda
(Anr = 4,5 An = 45 Ans = 4).

Pucynoxk 9.31Ip — Cxema mopsaka (L1-L2-L3-L3-L2)-(L2-L3-L3-L2-L1) noaxmo4eHus Tpymnn
OCBETHUTEIBHBIX PHUOOPOB K Tpex(asHOH MarucTpanbHON JIHNHUN

K H_IHO GLI/ GLz/ GL3 = 3/4/3
AJ‘[LX AHLX
4,5 L1 4,5L 1,5L 2,5L 4
4 L2 3,5L 0,5L]0,5L 3,5L 4
4 L3 2,5L 1,5L 4,5L 4,5

N I I
Ne purens|l 2 3 4 5 6 7 8 9 10
JleBoe mieuo IIpaBoe mieyo

Anix — KO3GGUIMEHT KPaTHOCTH MOMEHTa Harpy3ku ¢asesl LX neBoro mieda
(A1 =45 Ama=4; Ams = 4),

Anix — K03ppHUIHEHT KpaTHOCTH MOMEHTa Harpy3ku ¢asel LX mpaBoro miueda
(Ant =45 A = 45 Anws = 4,5).

Pucynoxk 9.4IIp — Cxema mopsaka (L1-L2-L3-L3-L2)-(L2-L1-L1-L2-L3) noaxmodeHus Tpymnn
OCBETHUTEIBHBIX PHUOOPOB K Tpex(asHOH MarucTpanbHON JIMHUN

Pe3ynapTaThl MpPOBEPKH B COOTBETCTBHH ¢ ycimoBueM (9.11) paccMOTpeHHBIX HOPSIKOB
HMOJKTIOYECHUS TPYII OAHO(A3HBIX HArPY30K B MaruCTPaJbHOW JIMHUU NPHUBEICHBI B TaOJuIle
9.11p.

ITo pesympTaTam pacueToB (cM. Tabmumy 9.1IIp) nms paccmMaTpuBaeMOW OCBETHUTENBHOM
YCTAaHOBKM Iapka Haubojee palMOHAJbHOW SBIAETCA CXEMa paCIpEeAeNUTEeNbHON CeTH ¢
MOPSIIKOM ITOIKJIIOUEHHUS IPYII OCBETUTENbHBIX nmpubopos (L1-L2-L3-L3-L2)-(L2-L1-L1-L2-
L3) ¢ cummeTpueil B miaedax OTHOCHUTENBHO TOYKH IOAKIIOUEHHS U (a3el L2 (cM. pHCYHOK
9.4I1p).
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Tabmuma 9.111p — Pe3ynpTaTsl

pacueTa

yCJ'IOBI/If/‘I HaAaMMCHBIINX TIIOTEPH

HamnpsKEHUsA U

MOIIHOCTH B Tpex(a3HOil pacHpefeIUTENbHON CETH NPH MOAKIIOYCHHU
0JHO(a3HBIX HATPY30K

Koa¢pdunuent kpaTHOCTH Kommiecrso
Topsnox MOMEHTa Harpy3Ku HeCTIIX Hepasuo-
MOIKJIIOYCHHS IInevo nonepeynH
MEPHOCTh
onHO(a3HBIX napka i H. %
Harpy3ox Ay | ALy | ALz GLmax | GLrmin ’
mueda |mapka*
L1-L2-L3-L1- Jlesoe | 6 | 4 |2,5| 6
L2-L3-L1-L2- 6 4 3 33
L3-L1 IIpaBoe 6 25| 4 6
L1-L2-L3-L3- Jlesoe |4,5] 4 | 4| 4,5
L2-L1-L1-L2- 7 4 3 33
L3-L2 IIpaBoe 2 7 13,5 7
(L1-L2-L3-L3- | jlepoe |4,5| 4 | 4 | 4,5
L2)-(L2-L3-L3- 4,5 4 2 100
L2-L1) IIpaBoe | 4,5| 4 4 4,5
(L1-L2-L3-L3- | jlepoe |4,5| 4 | 4 | 4,5
L2)-(L2-L1-L1- 4,5 4 3 33
L2-L3) IIpaBoe 4 4 14,5 4,5
MunumansHoe 3Haueuue| 4,5 33

* HpHHI/IMaeTCSI HanOOJIbIIICe U3 3HAYCHUM TIJIeY.

Jns  cxemsl

Ha pucynke 9.4IIp paccuuTEIBarOTCS

YCTaHOBJICHHBIE MOMIIHOCTHU

o

dopmynam (9.12) — (9.22). PesynbTaTsl npeactaBiensl B Tabmuune 9.210p.

Tabnuma 9.211p — Pe3ynbpTaTsl pacueTa YyCTAHOBICHHBIX MOITHOCTEH OCBETHTEIBHOMN

YCTaHOBKH
OcBeTUTeNbHAs YCTAaHOBKA, PacuerHas
Pacuer
4acTh dhopmyna

OjHa xKecTKas rnornepeynHa 9.12 Pyp=2-0,046 - (5+1)=0,55xkBTt
XKecTkue monepeunHs B
JICBOM IIJICYE TMapKa:
NOJKJIOUCHHBIC K (a3ze L1 9.13 Py =0,55 -1=0,55 xBr
MOJKJIIOYEHHBIE K (aze L2 9.14 Py, =0,55-2=1,10 xBr
NOJKJIIOUCHHBIC K (a3e L3 9.15 Pyns =0,55-2=1,10 kBr
XKecTkue monepeunHs B
MPaBOM ILJICYE MapKa:
NOJKJIOYCHHBIC K (a3ze L1 9.16 Py =0,55 - 2=1,10 kBt
MOJKJIIOYEHHBIE K (aze L2 9.17 Py, =0,55 - 2=1,10 kBt
NOJKJIIOUCHHBIC K (a3e L3 9.18 Py = 0,55 - 1 =0,55 kBt
XKecTkue monepeunHbl BCETO
JKEIE3HOJOPOIKHOTO TapKa:
NOJKJIOUCHHBIC K (a3ze L1 9.19 Py =0,55-3=1,65xkBT
MOJKJIIOYEHHBIE K (aze L2 9.20 Py, =0,55-4=220xBt
NOJKJIIOUCHHBIC K (a3e L3 9.21 Pyi3=0,55-3=1,65xkBt
momkmouenmsie k& gasam L1, 9.22 Pys=1,65+2,20 + 1,65 =5,5 kBt

L2,13
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Hpumep 9.1B

HcxonHble faHHBIE IO 3a7aHUI0 B.

HomuHanbpHas MOIIHOCTH MPOXEKTOpa Pyon MpuHUMaercs paBHoit 0,046 kBT mo maHHBIM
¢daitna HOTOMETPUUECKUX H3MEPEHHH, OTPAKCHHBIM B OTYETE II0 CBETOTCXHHYCCKOMY
pacuery (mpunoxenue b).

IlpuBeneHHas K HOMHUHAJIbHOMY HAINPSIKCHUIO CETH IIUTAaHHUS YCTAaHOBJICHHAsS MOIIHOCTD
OCBETHUTEIBHOTO MPpHOOpa CO CBETOAMOAHBIM MoayleM Py ompenensercs mo popmyine (9.2):

Py = 0,046 xBT.

B Buay OTCYTCTBHMS OrpaHMYCHHUI Ha pa3MelleHHE TpaHC(HOPMATOPHOH MOACTAHIUU B
KypCOBOM IPOEKTE€ C IeNbI0 CHIDKGHHS IIOTepb HANPsOHKCHHS W MOIIHOCTH B
pacIpeIeNuTeNnbHOll dIekTpoceTn moakiaodenne orBerBieHus k IIHO ocymecTBieHo mo
LEHTPY MapKa.

I'pynma OCBETHTeNbHBIX NPUOOPOB, KOTOpHIE YCTAaHOBICHBI Ha OJHOH JKECTKOM
[oNepednHe, IOAKIIOYaeTcs K OofHoH dasze TpexdasHOM MarucTpaabHOW JIHHUU
pacnpeaenuTenbHOl ceTH.

IMopsaoK MOAKIIOYSHHS IPYNI IO AJUHE MarucTpalbHOM THHHM 1O BapuaHTy L1-L2-13-
L3-L2-L1... ¢ cuMMeTpuedl B IUIe4aX OTHOCHTEIBHO TOYKH MHOJKIIOUEHHS H ¢Ga3pl L2
npejcTaBiieH Ha pucyHke 9.511p.

K H_[HO GLI/ GLz/ GL3 = 5/4/4
Anx Anx
7 L1 6L 1L |OL 3L 4L 7
7 L2 5L 2L 2L 5L 7
7 L3 4L 3L 1L 6L 7

N [ | I
Ne purens|l 2 3 4 5 6 7 8 9 10 11 12 13
JleBoe mieuo IIpaBoe nmieuo

Anix — KO3 OUIHEHT KPaTHOCTH MOMEHTa Harpy3ku ¢asesl LX neBoro mieda
An1=7; Ama=7; Ams = 7),

Anix — K03(GGUIHEHT KPAaTHOCTH MOMEHTa Harpy3ku ¢asel LX npaBoro mieda
(Ani =7, Ane = 75 Anws = 7).

Pucynoxk 9.5I1p — Cxema nopsiaka (L1-L2-L3-L3-L2-L1-L1)-(L3-L2-L1-L1-L2-L3)
HNOJKJIIOUCHHS IPYII OCBETUTENBHBIX NPUOOPOB K TpexhasHoi

MaFMCTpaHLHOﬁ JIMHUA

Pe3ynbTaThl pacueTa mokasarenei qus ycinosui (9.11) npusenenst B Tabuume 9.311p.
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Tabmuma 9.3I1p — Pe3ynbpTaTel pacdyeTa IOKas3aTeleil A NPOBEPKU YCIOBHH HAMMEHBIIHX
MOTEeph HANPSDKCHHS U MOIIHOCTH B Tpex(a3HOH paclpeneIuTeNbHOH CeTH
P TOAKJIIOYEHHH 0JJHO(a3HBIX HATPY30K

TMopsiaok Koa¢pdunuent kpaTHOCTH Kommiecrso
HOJKJIIOUEHHS IIneuo MOMEHTa Harpysku epet Hepaniio-
nonepeunuH MEpHOCTH
oJHO(pa3HBIX napka i H. %
Harpy3ox Ay | ALy | ALz GLmax | GLrmin 0
mueda |mapka*
(L1-L2-L3-L3-
L2-L1)-L1-(L3- JleBoe 71707 7 , S A ’s
L2-L1-L1-L2- n 7 71 7 7
L3) paBoe

* HpHHI/IMaeTCSI HanOOJIbIIIee U3 3HAYCHUM TIJIeY.

Jns cxempl Ha pucyHke 9.5[Ip paccUMTHIBAIOTCS YCTAaHOBJICHHBIC MOLIHOCTH IIO
dopmynam (9.12) — (9.22) ¢ y4eToM OTHECCHHS XKECTKOM momepednHbl Ne7 K JIEeBOMY Mjedy
napka. Pesynpratsl nmpencraBiaeHsl B Tadbaume 9.411p.

Tabmuna 9.411p — Pe3ynbpTaThl pacueTa yCTAHOBICHHBIX MOITHOCTEH OCBETUTENBHOM

YCTaHOBKH
OcBeTUTeNbHAs yCTAaHOBKA, PacuerHas
Pacuer
4acTh dhopmyna

OjHa kKecTKas rnornepeynuHa 9.12 Pyp=2-0,046 - (5+1)=0,55xkBTt
XKecTkue monepeunHs B
JICBOM IIJICYE TMapKa:
NOJKJIOYCHHBIC K (a3ze L1 9.13 Py =0,55 -3=1,65Br
MOJKJIIOYEHHBIE K (aze L2 9.14 Py, =0,55-2=1,10 xBr
NOJKJIIOUCHHBIC K (a3e L3 9.15 Pyns =0,55-2=1,10 kBr
XKecTkue monepeunHs B
MPaBOM ILJICYE MapKa:
NOJKJIOUCHHBIC K (a3ze L1 9.16 Py =0,55 - 2=1,10 kBt
MOJKJIIOYEHHBIE K (aze L2 9.17 Py, =0,55-2=1,10 kBt
NOJKJIIOUCHHBIC K (aze L3 9.18 Py =0,55-2=1,10 kBt
XKecTkue nomnepeynHsl BCEro
JKEIE3HOJOPOIKHOTO TapKa:
NOJKJIOYCHHBIC K (a3ze L1 9.19 Py =0,55-5=2,75 kBt
MOJKJIIOYEHHBIE K (aze L2 9.20 Py, =0,55-4=220xBt
NOJKJIIOUCHHBIC K (a3e L3 9.21 Pyi3=0,55-4=2,20 kBt
Lol eHbIE Gasam L1, 9.22 Py =2,75+2,20 + 2,20 = 7,15 Bt
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9.2 PacueTHbIe HATPY3KH OCBETHTENbHON YCTAHOBKH
9.2.1 PacyeTrHast MOIIHOCTH

IlosicHeHHE K MOHATHIO

""pacyeTHasi MOIHOCTB"

Tepmun '"pacdueTHas MONIHOCTH" B HOPMATHBHBIX IIPABOBHIX aKTaxX IIO
SHEPreTUKE U NEKTPU(UKAIMK OJHO3HAYHO He ompeseneH. [Tostomy mox stum
HOHSTHEM B JIUTEPAType ¥ HOPMATHBHBIX HCTOYHHKAX MOTYT OBITH OIpPE/CICHBI
HECKOJIBKO Pa3IHYHbBIX BEIHMYKH II0 [EIeBOMY HA3HAUCHUIO:

1) MOILIIHOCTb, COOTBETCTBYIOILIAsi TAKOW HEU3MEHHOH TOKOBOW Harpyske,
KOTOpasi SKBUBAJICHTHA (h)aKTUUECCKONH M3MEHSAIOIIEHCS BO BPEMEHH HAarpys3ke I10
HanOOMbIIEMy BO3MOXHOMY TEIUIOBOMY BO3ZEHCTBHIO (TeMIlepaType HarpeBa
WM TEIUIOBOMY M3HOCY M3OJILUM) HA 3JIEMEHTBI CUCTEMBI 3JIEKTPOCHA0KEHHS
[9.9,9.10,9.11];

2) MOIIHOCTb, COOTBETCTBYIONIAs HAMOONBIIUM BO3MOXHBIM IOTEPSM
HaInpspKeHUs B CUCTEMeE JieKTpocHadxenus [9.9, 9.11];

3) MOLIIHOCTb, COOTBETCTBYIOIAsi TAKOW HEU3MEHHOH TOKOBOW Harpyske,
KOTOpasi SKBUBAJEHTHA (PaKTUUECKON M3MEHSIONIElics BO BpEMEHH Harpyske Io
oTepsiM 3ekTposHepruu [9.9, 9.117;

4) MOIIHOCTb, KOTOpas OIpeAeNseT MNOTPeOIeHUE JIEKTPOIHEPTUH 33
(haxTHUeCKHil BpeMEHHOI HHTEepBall.

YerBepTast BeIMUMHA, KaK MPABHIIO, PEACTABIACT COOO CpeiHee 3HaUCHHUE
Harpysku P, Ha JOCTaTOYHO JUIMTEIBHOM MHTEpBale BPEMEHM (CYTKH, Mecsl,
rox). Takast Harpy3ka He MOXET OIPEACIITh CITydaifHble COOBITHS HAHOOIBIIETO
BO3MOXKHOTO HarpeBa MpoBOJIOB, Kabeleil, TpaHc(hOpMaTOPOB MIIM HAHOOJBIINX
BO3MOXKHBIX IIOTEpPh HANPSIKEHHS B HUX.

CrnoBocoueranue '"HaHOONBIIEr0 BO3MOXHOTO" B JAaHHOM KOHTEKCTE
HEOOXOAMMO OTIIMYaTh OT BO3ACHCTBMS MAaKCHMAaJbHOW (ITMKOBOIT) MOLIHOCTH
Pirax-0 HA OUEHb KOPOTKOM OTpPE3KE BPEMEHH OT CEKYHJ JI0 HECKOJIBKUX MHMHYT U
MOHMMATh KAaK MaKCHMAalbHOE W3 CPeIHHX 3HAueHHH Psr, Ha HHTEpBale
YCpeAHEHHs, paBHOM TPEM IIOCTOSIHHBIM BPEeMEHHU HarpeBa MpoBoaHHKA Iy, T.e.
Ui anekrpoceredd 10 1kB ycnoBHo paBHoM 30 munyt [9.9, 9.10, 9.12, 9.15
m.1.3.2] (oTmensHO BBIAENSAIOT TpaHCHOPMATOPBI, U KOTOPBIX HHTCPBAT
yCpemHeHHsI COCTaBIsIeT OT 4,5 10 9 4 M peKOMeHIyeTCs NMPUHUMATh PABHBIM
paboueii cmene [9.12, m. 4.2]). Ilpu 3TOM IODKHO COOMIOAATHCS YCIOBHE, YTO
(axTHueckass MAaKCHMalbHAs MOIMHOCTb Prpaco MOXET HPEBBIATh Piry
(HaHOOBIIYI0 BO3MOXKHYIO IIO LIEJIEBOMY HAa3HAUCHHUIO | U 2) C BEPOSTHOCTHIO
He 6osee 0,05 [9.10].
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Tperbss mO IeneBOMYy HAa3HAUCHHIO MOINHOCTh Hamboilee 9acTo
oIpenensercsl Kak CpeJHeKBaIpaTHIHOEe 3HAYEHNE MOIIHOCTH Py 3a HHTEpBal
OT 4aca J0 roja. OTOil BEIMYMHOH MOXKHO 0ojee TOYHO MO CPAaBHEHHIO CO
cpenHeil MOIIHOCTBIO HAa OAMHAKOBBIX MHTEPBAlaX BPEMEHU XapaKTEePU30BaTh
cpenHuii meperpeB NPOBOIHUKOB, HO HE HAHOOIBIINH BO3MOXKHBII.

BrimensnoxkeHHbIi MaTepyal HO3BOJISIET COCTABUTH HEPABEHCTBO

Pinax> Pypo 19> P D> P, @,

r7e B CKOOKaX yKa3aHbI IIyHKTHI U3 IepBOro ab3ana MOsICHEHHL.

Bce amemeHTHI 3TOr0 HepaBeHCTBA OyXyT PaBHBI MEXTy COOOIl TOIBKO B
OIIHOM Cilydae, KOTJa Harpyska HE M3MEHSeTCs BO BpeMeHH. [losTomy st
MPaBWILHON HACHTH(HKANUH BEIMYHH B HEPABEHCTBE HEOOXOINMO BBOIUTH
JUISL HUX Pa3lIMYHbIC Ha3BaHUS H 0003HAYCHHS.

OTMeTHM, YTO MOIIHOCTH I OHPEACICHUs IIOTeph U HOTpeOICHUS
JNICKTPOYHEPTUM HE BCErJa IPEACTaBISIIOT COOOH CpeIHEKBaJpaTHYHBIE H
cpenHHE 3HAUCHUS 3a JOCTAaTOYHO OOMIBIION MHTepBal BpeMeHH. B mMeromax
pacyeta  MOTpeOJICHUS  SNCKTPOSHEPTHMH MO  TOAOBOMY 4YHCIy  YacoB
UCTIONB30BaHUA MakcuMyMma Harpy3ku [9.13, puc. 3.4] m BpemeHH HOTEpb
(BpeMeHH MaKCHMAIIBHBIX IOTepbh) [9.12, m. 8.6] ucnomp3yeTcss MaKCHMalbHOE
U3 CpeIHMX 3HaueHUil MomHOCTH Pj3) Ha uHTepBane ycpeaHeHus 30 MHUHYT
(IpuHATas AUCKPETHOCTH rpaduka Harpys3ku npexnpustus [9.9]). s pacueros
CTAaI[HOHAPHBIX IIPOLECCOB B DHEPreTHYECKHX CHCTEMaX IPUMEHSETCS
QHAJIOTMYHBI MUHHMAJIbHBIA TEPHOJ YCPEIHEHHsS MOIIHOCTH, KOTODBIH, Kak
IIPaBUIIO, PaBEH AUCKPETHOCTH ydera dnekTpodHeprun 30 munyt [9.14]. Torma
Prax3o OymeT paBHa MakCHMaIbHOMY H3 CPEJHHX Ha yKa3aHHOM HHTEpBaje
YCPEAHEHHUS M C HEKOTOPBIMH JIOMYICHUSIMA MOXXHO TIPHHSTh

Prasiso= Piro 2= Py G = Pp-

Jlns yka3aHHBIX yCJIOBUH Pa3iIMYHbIC MOIIHOCTH IO IIEJICBOMY Ha3HAUCHHIO
u3 HepBOro abzama IOSCHEHMS DPaBHBI MEKAy CO0OW M paBHBI 3HAYCHHUIO
pacueTHOi MomHocTH P, KOoTopoe ompenensercs B cooTBerctBuu ¢ [9.10,
m2.10wum 3.2.1.7].

VckmroueHne B PaBEHCTBE YKA3aHHBIX MOLIHOCTEH — 3TO HEPaBHOMEPHOE
pacrpe/ielieHie Harpy3KkH 1o (a3am (najee Mo TEKCTY HepagHOMepHAs HAZPY3KA
@as3) TpexdazHoi CHCTEMBI JNIEKTPOCHAOKCHUS onHO(ha3HBIMU
9IEKTPOIPUEMHUKAMH, IIPH KOTOPOM

Prax30 = Py ®Y < Py,

Bonee moapobHoe onucaHne Npyu HepaBHOMEPHON Harpyske (a3 mpHBeICHO
Jniasee.

B KkypcoBoM 1mpoekTe MOJA MOHATHEM pacdeTHOM MomHOCTH P,
OIpeaeTNM MOIIHOCTh, COOTBETCTBYIONIYI0 HawOOJIBIIUM  BO3MOXKHBIM
TeMIepaTypaM HarpeBa M TOTEpsAM HANpsDKCHHS B IPOBOJAX, Kademsx,
KOHTaKTaX U APYyTUX TOKOMPOBOIAIINX dJIEMEHTAX.
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IosicHeHWe K onpe/IeJIeHHI0 PAcYeTHOM MOIIHOCTH IPH HEPABHOMEPHOCTH HArPy3KH (a3

B obmiem cirydae pacdeTHas MOIIHOCTB P, onpeziensercs mo hopmyie
P,=P/K.,

rae K. — xoadduIuent cupoca rpynmsl dIeKTPOIPHEMHHKOB.

Koadduument crmpoca — 3T0 OTHOIICHHE MAaKCHUMAaJbHOH MOTpeOIsieMOit
AKTHBHOW MOIIHOCTH (B YCIOBHSX OJKCIUIyaTal[HU 3JIEKTPOOOOPYAOBAHUS) UIIH
pacueTHOil Harpy3ku (Ipu IIPOEKTUPOBAHUU  DIEKTPOYCTAHOBOK) K
ycTaHoBIeHHON MotuHocTH [9.11, cTp. 23 u ctp. 50]. 3HavyeHus K03 PUIMEHTOB
crpoca IMPUBOJITCS B CIIPAaBOYHUKAX.

@dopMyna pacueTHOH MOIMHOCTH HMMeEeT OJMHAKOBBIM BHI JUI pacdeTa
onHO(a3HBIX M Tpex(a3HbIX HArpy3ok. OOHAKO, MPH BKIIOYEHHH OJHO(A3ZHBIX
HAarpy30K B Tpex(asHyl0 CceTh OYeHb YacTO HE MONydaeTcs CHAeIaTh
paBHOMEpHOE pacIlpeleleHue Harpy3kud mo (a3aM H3-3a Pas’HOH MOIIHOCTH
9JIEKTPOIPHEMHHKOB, MX KOJIMYECTBA, HE KPAaTHOrO TPEeM MPH OAMHAKOBOH
MOIHOCTH, WIM pa3HOTO pAacCTOSHMS OT TOYKH IHTAHHSI OO TOYEK
MOAKTIOUCHUSL.

Ilpy Hamuuuu HepaBHOMEpHOW Harpy3ku (a3 HCIONb30BaHHE CpeaHeit
pacdeTHOH MomtHOCTH a3kl Py, HapymaeT (U3NYECKHI CMBICT PacueTHOH
MOIHOCTH, TaK KaK CHIDKaeTcs HaumOonblllee BO3MOXKHOE BO3ICHCTBHE Ha
3JIEMEHT CHCTEMBI JHEPrOCHAOXKEHMSA. ITOT TE3UC MOXHO IPEACTaBUTh
HEPaBEHCTBOM

Pchp<Pmeax,
Pchp:Ple :PpLz:Ppu:Pp/3,

1€ Ppimax— MOIIHOCTh HaHOOJIEE HArPyKECHHOM (ha3bl;

PpL1— pacdeTHast MomHOCTS (a3 L1;

Pyi>— pacuernas MomHOCTh (a3 L2;

Pyi3— pacuerHas MouHOCTh (a3 L3.

B 3aBucHMOCTH OT 3HAUeHHS HEPaBHOMEPHOCTU HArpy3KH IO Gasam,
pe3ynbTaThl  pacyeToB M BbIOOpa  CEUCHMS IPOBOJOB W  KaOelneH,
TpaHC()OPMATOPOB ¥ JPYIHX TOKOHNPOBOJSAIIMX 3JIEMEHTOB MOTYT ObITh
YIOBICTBOPUTEIBHBIMUA  (C  JOIYCTHMOHM IOTPENIHOCTBIO  pacdyera) WU
HEy/IOBJICTBOPUTEIBHEIMA. B mocienseM ciydae OyzmeT HMMeETh  MeECTO
HPEeXKACBPEMEHHBIIT HM3HOC, a Takke BO3SMOXKHO aBapUHHBIN OTKa3 H3-3a
meperpeBa TOKOBEAYIIMX JJIEMEHTOB M HX H30AIHU HIM HEAOIyCTHMOTO
HaNpsHKGHUs ~ Ha  3aKHMaxX  BJICKTPONPUEMHHMKOB.  YToObl — m30exaTh
HEYy/IOBJICTBOPUTEIBHOTO  pE3yibTaTa,  WCIHOJB3YIOT  PEKOMEHIALMH B
cootsercTBHH C [9.10].

Boinucka u3 PTM 36.18.32.4-92, nonnyskr 3.2.1.7.

Ilpn manumuum rpynmsl ogHOGMA3HBIX DJIEKTPOIPHEMHUKOB, KOTOPEIE
pacrpe/ienieHsl o (hazaM ¢ HepaBHOMEPHOCTBIO He BbIIE 15% MO OTHOIIECHHUIO K
ob1meil MOITHOCTH TpeX(]a3HbIX U OAHO(A3HBIX IEKTPOINPUEMHUKOB B IPyIIIE,
OHH MOTYT OBITh IpPEACTaBICHBI B pacdyeTe KaK OKBHBAJICHTHAs TIpyIIa
Tpex(}as3HbIX 3JIEKTPONPUEMHUKOB C TOH JKe€ CyMMapHOW HOMHHAJIbHOI
(YCTaHOBIIEHHOW)  MOLIHOCTbIO. B ciyyae  mpeBbIlIEHHMS — yKa3aHHOU
HEPaBHOMEPHOCTH, HOMUHAIbHAS (YCTAHOBJICHHASI) MOIIHOCTh DKBHBAJICHTHOMH
Tpymnmsl Tpex(}asHbIX 3IEKTPONPUEMHHUKOB IPHHUMACTCS PaBHOW TpPOIHOMY
3HA4YEHHIO MOLIHOCTH HauboJiee 3arpyKeHHON (hasbl.
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3HadyeHus

Croutr 00paTUTh BHHMMaHHE, YTO MOIIHOCTh AKBHBAICHTHON TPYIIbI
Tpex(}azHbIX NEKTPONPUEMHHKOB — 3TO PACUETHAS MOIIHOCTH IO BO3ACHCTBUIO
OT KOHKDETHBIX KpHUTepHeB. B NaHHOM pacCMOTpEHHHM — IO HaHOOJbIIEMY
BO3MOXKHOMY TEILUIOBOMY BO3JEHCTBHIO (TEMIlEpaType HarpeBa Wil TeIIOBOMY
H3HOCY M30JIALMK) Ha 3JIEMEHTBI CUCTEMBI 3JIeKTpocHatkeHus. Hanpumep, ecnu
B Hapy)XHOH OCBETUTENIbHON yCTaHOBKE HEPaBHOMEPHOCTH HArpy3ku a3 BbILIEC
15 % wu npuMeHseTcs yCJIOBHE TPOWHOTO 3HAYCHMS MOIIHOCTH Hauboiee
Harpy)KeHHO#H (a3bl IS ONpENeiCHUS] SKBUBAJICHTHOH MOLIHOCTH TPYIIIBI
Tpex(azHbIX DICKTPONPHEMHHUKOB, TO 3HAYCHHE STOH MOIIHOCTH MPEBBIIACT
(bakTHYECKYI0 YCTAQHOBICHHYIO MOLIHOCTh BCEX OCBETUTEIBHBIX INPUOOPOB.
Vcnonp3oBaHWEe B JAHHOM CiIydae JKBHMBAJICHTHOH MOIIHOCTH Ui pacuera
MOTpeOIeHUsT WM  TOTepb  DJICKTPOSHEPIMH HPHBENET K  3aBBIICHHUIO
Pe3yNBTATOB.

3ameHa  OmHO(A3HBIX  JJCKTPONPUEMHHKOB  C  HEPaBHOMEPHBIM
pacnpeneneHieM 1o (azaM Ha OKBHBAJICHTHYIO TIpYyNIy Tpex(asHbIX B
cootBercTBHH C [9.10] mpuBeneT K 3aHMKEHUIO TOTEPh HANIPSHKECHUS B CETH, TaK
KaK TP TaKOW 3aMEHE TOK M, CJICJ0BATENHHO, IOTEPU HANIPSHKCHHUS B HYJIEBOM
npoBoze OYIyT PaBHBI HYIIO.

Heo0x0auMO OTMETHTH, YTO MO KPHUTEPUIO MOTEPb HANPSIKEHUS B CETH
HEPaBHOMEPHOCTh HArpy3ok ¢a3 ompenensercs He TOJIBKO HEPaBEHCTBOM
3HAYCHHI Harpy3oK (cymMapHbIX MOIIHOCTEH onHO(Ma3HBIX
JJIEKTPONPUEMHHUKOB JUIS KaXI0H (ha3bl), HO U HEPAaBEHCTBOM HMX MOMEHTOB.
O10T Te3uc Oonee NoAPOOHO OYIET MOSICHEH J1aee.

Pyimax U PyLmin OIPENENSIOTCA MO pe3yjbTaTaM pacyeTa

dopmyn (9.13) — (9.21) ormenbHO ISl KaXXOOTO INIeYa M BCETO Mapka

(Tabsnna 9.2).

Tabauua 9.2 — ®opMyisl s pacyeTa HEPABHOMEPHOCTH PaclpeeseHUs] Harpy3Ku

OCBETHUTEJIbHBIX MPUOOPOB 1o pazam TpexdasHoii ceTn

ITokazarens Dopmyna @I‘;Il;):;;ﬁm
VYcraHoBieHHAs
MOIIHOCTH B Haubolee
Harpy>XeHHOH ¢a3ze:
- JIEBOTO IIeya Mapka PynLmax = max{PyiL1, PyaL2, PyiLs} 9.23
- IpaBoro IJieya mapka PyniLmax = max{Pynr1, Pynr2, Pynrs} 9.24
- BCEro mapka PyLmax = max{PyL1, PyL2, PyL3} 9.25
VYcraHoBieHHas
MOIIHOCTH B HAMMEHEE
Harpy>XeHHOH ¢a3ze:
- JIEBOTO IuIeYa Mapka PyiLmin = min{PynL1, PyaL2, PyiL3} 9.26
- IpaBoro IJieya mapka PyniLmin = min {Pynr1, Pynr2, Pyns} 9.27
- BCEro mapka PyLmin = min{PyL1, PyL2, PyL3} 9.28
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[Ipomomxenue TabauIb 6.2

Howmep

Iokasarens Qopmyra Gopmysl

Hepasnomepuocts!):
- JICBOTO, IIpaBoro Hn=Hn= (PyJ'leax - PyJ'lein)/PyHLmin : 100%2) 9.29
mnjaeya napka

- BCEro mapka Hs = (PyLmax — PyLmin)/PyLmin = 100% 9.30
IIpumevanus.

1) Ilpu BKIIOYEHUH BCEX OCBETHUTEIBHBIX MPHOOPOB Ha JKECTKOIl momepednHe B oaHy dasy
¥ 4epeJoBaHHU moakmodenus ¢a3 L1-L2-L3-L3-L2-L1 (L3-L2-L1-L1-L2-L3) umm L1-L2-
L3-L1-L2-L3 Harpy3ku >KECTKHX MOMEPEUYHH K Tpex(pa3HOW CHCTEMe pacHpeneIuTeIbHON
ceTu (MarucTpaibHOMy Kabemo) HepaBHOMepHOcTH Hy, Hy mmm Hs nmpessimator 15 % npu
KOINYECTBE XKEeCTKHUX IonepeduH a0 20 BKIIOYHTEIbHO U HE KPaTHOM 3.

2) HepaBHOMepHOCTH Harpy3ku (a3 JEBOro M NPaBOrO IUIeYa PaBHBI IIPH OJMHAKOBOIT
YCTaHOBICHHON MOITHOCTH Ha JKECTKUX IONepeunHaX, HX KOIMYECTBE H YepenoBaHuu a3
moaxmodeHus B mmedax L1-L2-L3-L3-L2-L1 (L3-L2-L1-L1-L2-L3). Taxyno cxemy
MOAKIIOYCHUS. PEKOMEHJYeTCs MpPUHATh B KypCOBOM IIPOEKTE B BHUAY OTCYTCTBHUS
OTpaHHYEHHI Ha pa3MemleHHEe TpaHC(HOPMATOPHOI MOACTAHIHMU M C LEIbI0 CHIXKCHHUS
[OTEPh HANPSKCHHUS U MOIIHOCTH B JIEKTPOCETH.

PacueTHas MOIIHOCTb pu BKJIIOYCHHH oHO(a3HBIX
AIIEKTPONPHUEMHHUKOB (OCBETUTEIBHBIX MPHUOOPOB):
a) B oqHodasnyto cetb unu B pasy LX muorodasznoii cetu Pprx, KBT

PpLx :Pny Kc, (931)
0) B Tpex(a3HyI0 CeTh ¢ paBHOMEPHOI Harpy3koi ¢a3 Ppz, KBT
sz:Pyz KC, (932)

B) B Tpex(a3Hyio ceTb C HEepaBHOMEPHOW Harpy3koid (a3 m 3ameHOl Ha
SKBUBAJICHTHYIO Tpex(asHyl0 Harpy3ky IO KpPUTEPHIO TEIIOBOTO
BO3JeUCTBUS HAa TOKOMpoBoAsmue 3aeMeHTsl [9.10, m. 3.2.1.7] Pps, kB1:

- U1l HepaBHOMEPHOCTH He Boime 15 %

sz:Pyz KC, (933)
- IUIsL HepaBHOMEPHOCTH BhIte 15 %
Pps = 3PyLmax Ko, (9.34)

raePyLx — yCTaHOBJIEHHAst MOLTHOCTH TpuOopoB B daze LX, kBT;
K. — xoadpdununenr crpoca.

Kosdpdunmenr cmnpoca pans OCBEeTHUTENBHOW YCTaHOBKM Hapy>KHOH
TEppUTOpUN (KEJIE3HONOPOXKHOr0 MNapka) mpuHUMaeTcss paBHbBIM 1 [9.15,
n.6.3.39]. Ha ocuoBe o6mux dopmyn (9.31)—(9-34) paspaboraHsl
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bopmyIbl JUIsl  4aCTHOTO ciy4das ~ OCBETHUTEJIbHON  YCTaHOBKH
KEJIE3HOAOPOKHOrO mapka (Tadmumna 9.3).

MakcumanbHass —HOTpeOisieMas  aKTHBHAas — MOIIHOCTh  Prax3o A
paccMaTpUBaeMON OCBETHTENIBHOH YCTAHOBKH JKENE3HOJOPOKHOTO Tapka OyaeT
B PE&KUME BKIIIOYEHUS pabOUero OCBEIICHHS BO BCEX MEKTYIMYThIX U IIPOXOIAX
C TOJICBOM CTOPOHB, T.€. BKIIOYEHHH BCEX OCBETHTEIBHBIX MpudopoB Ha 100 %
CBETOBOT'O NOTOKA U yCTAHOBIIEHHOH MomHocTH. Toraa koadduuueHT crnpoca

Kc:Pmax-SO/Py: 1.

Hcnons3oBanue B popMyse pacueTHOH MOIHOCTH Py B3aMEH Pray.30 MOXKET
aBaTh HEKOPPEKTHBI pe3ynbTaT Uil Kodd¢uimenta cmpoca B ciIydae
HpHUBEACHU OAHO(MA3HBIX HArpy30K MHPHM HEPaBHOMEPHOCTH Bbimie 15 % K
OKBHBAJICHTHBIM TpeX(a3HbIM Harpy3KaMm:

TosicneHue k pacuery K.

Ko=Py/Py=3Pyima | Py> 1.

Tabnuna 9.3 — @opMyIsl pacueTHEIX MOITHOCTEH OCBETUTEIHHON YCTAHOBKH U €€

yacTen
OcBeTHTeNbHAs YyCTAaHOBKA, Howmep
dopmyna
4acTh dhopMynEl
OpnHa xecTKas
A Pyp = Pyp K 9.35

nonepeynHa
’Kectkue nmomnepeyuHs! B
JIEBOM ILJIeYE MapKa:
MO IKJIF0UeHHBIC K (aze L1 PpinL1 = Pyt Ke 9.36
MOIKJIFOUCHHBIC K (aze L2 Ppar2 = Pynra Ke 9.37
noJIKJIoYeHHbIe K (aze L3 PpnLs = Pynis Ko 9.38
MMOIKIIFOUCHHBIC K (ha3aM e Hn < 15 %

Ppn= Ppar1 + Pparz2 + Ppivs,
L1, L2, L3 (oxBUBaNCHTHAS o 9.39
TpexdasHas Harpyska) ecu Ha =15 %

PpJI = 3PyJILmax Kc,
XKectkue momnepeynHb
BCET0 JKEIEe3HOIOPOKHOTO
napka:
nojKJIoYeHHbIe K dasze L1 Ppr1 = PyL1 Ke 9.40
HNOJIKJIIOYEHHBIC K (aze L2 Ppr2 = Pya Ke 9.41
MOJIKJIFOUCHHBIE K paze L3 PprL3 = Py Ke 9.42
MOJKIJIIOYEHHBIC K (a3am ecmu Hx < 13 %

Ppz= PpL1 + PpL2 + PpL3,
L1, L2, L3 (oxBUBaNCHTHAS o 9.43
TpexdasHas Harpyska) ecan Hx > 15 %

PpE = 3PyLmax Kc,

IIpumeuanue.

1. ®opmyna (9.35) cmpaBennmBa Ui BKIIOUEHHS BCEX OCBETHUTEIBHBIX NPHOOPOB Ha
KECTKOH momepedynHe B oJHY (a3y (peKoMeHAyeTcss B KypcoBOM IpoekTe). B cmyuae
MOAK/IIOYCHUS OCBETUTEIBHBIX HPUOOPOB Ha IKECTKOW IomepeduHe K TpeM (azam
HEOOXOJUMO HCIONb30BaTh (opMynsl aHamornuyusle (9.39) mus  ompeneneHus
9KBHUBAJCHTHOH TpeX(a3HOil Harpy3KH.
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Hpumep 9.2.1A

VicxonHble faHHBIE IO 3aJaHUIO A.

PacdyeTHbIe 3HAYEHHUS YCTAHOBICHHON MOIIHOCTH OCBETHUTCIBHOH YCTaHOBKH — IIO
Ttabmune 9.210p.

CxeMa moOpsAjKa MOAKIIOYEHHS TPYII OCBETHTECIbHBIX HPUOOPOB K Tpexdas3Hoii
pacIpeneNuTeNnbHOll THHHH cornacHo pucyHKy 9.4I0p. Ilpm Takoil cxeme HEpaBHOMEPHOCTHU
narpysku H npencrasnensr B Tabmaune 9.5IIp.

Tabmuma 9.5I1p — HepaBHOMEpHOCTH paclpeneneHuss Harpy3KH OCBETUTENBHEIX NPHOOPOB IO
¢dazam TpexdasHoil cetn

IToka3zarens d)g:;f;};m dopmyna
VYcraHoBlIeHHAss MOL[HOCTH B
Haunbosee Harpy)XeHHOH da3ze:
- JIGBOTO IJIeya mapka 9.23 Pyiimax = max{0,55; 1,10; 1,10} = 1,10
- IPaBoOro IJeya napka 9.24 Pyniimex = max{1,10, 1,10, 0,55} = 1,10
- BCEro mapka 9.25 Pyimax = max{1,65; 2,20; 1,65} =2,20
VYcraHoBlIeHHAss MOL[HOCTH B
HaMMeHee Harpy)XeHHo# da3se:
- JIGBOTO IJIeya mapka 9.26 Pyniimin = min{0,55; 1,10; 1,10} = 0,55
- IPaBoro Imieya napka 9.27 Pyiiimin = min{1,10, 1,10, 0,55} = 0,55
- BCEro mapka 9.28 Pyimin = min{l,65; 2,20; 1,65} = 1,65
HepaBHOMEpHOCTb:
- JICBOTO, IPABOro Iieya Hp=Hp=(1,10-0,55)/0,55 - 100% =

9.29 _

napka =100 %
- BCEro mapka 9.30 Hy = (2,20 — 1,65)/1,65 - 100% = 33 %

IIpu ompeneleHHH pacYeTHBHIX MOIIHOCTEH OCBETUTEIBHOH YCTAaHOBKH TEPPUTOPUHU
KEIE3HOAOPOKHOTO Mapka MNpuHUMaeM KoddduuueHT crnpoca K., paBHBIM CIUHUIC.
Pe3ynbTaThl pacueTa mpuBeAeHH B Tabmune 9.6I0p.

Tabuuna 9.611p — Pe3yabpTaThl pacyeTa pacueTHBIX MOUIHOCTEH OCBETHUTEIBHONH YCTAHOBKH
OcBeTuTenbHas yCTAHOBKA, PacueTHas

Pacuer

4acTh dhopmyna
OJHa KecTKas nornepeynHa 9.35 Pyp= 0,55-1=0,55 kBt
XKecTkue monepeunHsl B
JIEBOM IIJIeYe MapKa:
MOJKJYeHHBIE K (aze L1 9.36 Py =0,55 - 1=0,55 kBt
MOJKJIIOYEHHBIE K (aze L2 9.37 Py, =1,10 - 1=1,10 kBt
NOJKJIIOUCHHBIC K (a3e L3 9.38 Poz=1,10-1=1,10 kBt
moaKaYeHHbIe K dazam L1,
L2, L3 (3KBI/IBaJ'IeH¢”J[Haﬂ 9.39 npu Hy > 15 %,

Tpexdas3Has Harpyska) Ppn=3-1,10 - 1=3.30 xBr

KecTkue TIOTIIEPECUYNHEBI BCET'O
JKCJIC3HOAOPOIKHOIO IapKa:

MOJKJYeHHBIE K (aze L1 9.40 Py =1,65-1=1,65xkBt
HNOJKJIIOUCHHBIC K (a3e L2 6.41 Ppio=2,20 - 1 =220 kBt
NOJKJIIOUCHHBIC K (a3ze L3 6.42 Py =1,65-1=1,65xkBt
MOJKJIOYeHHbIE K (a3am L1, 6.43 npu Hy > 15 %,
L2,L3 ) Ppx=3-2,20"-1=6,60 xBr
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Mpumep 9.2.1B

Mcxonuble nanuele Mo 3agaHuio B.

PacdyeTHbIC 3HAYCHHUS YCTAHOBICHHON MOIIHOCTU OCBETHUTCIBHOH YCTaHOBKH — IIO
tabnuue 9.4I1p.

Cxema mopsaka WOAKIIOUEHUS TPYNI OCBETUTCIBHEIX HpuOOpoB Kk TpexdasHoi
pacIpeneNuTeNnbHOll THHHH cornacHo pucyHKy 9.5IIp. Ilpm Takoil cxeme HEpaBHOMEPHOCTHU
Harpy3ku H npencrasnenst B Tabauue 9.711p.

Ta6auna 9.7I1p — HepaBHOMEpHOCTH pacHpeAeIeHUs] HATPY3KH OCBETUTEIbHBIX IPUOOPOB MO
¢daszam TpexdasHoii cetn

ITokazatens d)I;I;LI:[/I;JI;},I Dopmyna

VYcraHoBlIeHHAss MOL[HOCTh B
HauOoJee HarpyKeHHOI dase:
- JEBOTrO Ijeya napka 9.23 Pyniimax = max{1,65; 1,10; 1,10} = 1,65
- IPaBOTro IUIeYa mapka 9.24 Pynimax = max{1,10, 1,10, 1,10} = 1,10
- BCEro nmapka 9.25 Pyimax = max{2,75; 2,20; 2,20} = 2,75
VYcraHoBlIeHHAss MOL[HOCTh B
HauMeHee HarpyKeHHOM
¢asze:
- JIGBOTO IUIeYa NapKa 9.26 Pyiimin = min{1,65; 1,10; 1,10} = 1,10
- IPaBOTO IUIeYa mapka 9.27 Pynimin = min{l1,10, 1,10, 1,10} = 1,10
- BCEro mapka 9.28 Pyimin = min{2,75; 2,20; 2,20} = 2,20
HepaBHOMEpHOCTB:

Hp=(1,65-1,10)/1,10 - 100% =
- JI€BOTrO, NPaBoro rjieya 9.9 =50 %,
mapka ’ Hp = (1,10 - 1,10)1,10 - 100% =

=0%

- BCETo napka 9.30 Hy = (2,75 —2,20)/2,20 - 100% =25 %

Ilpn ompeneneHUN pacyeTHBIX MOLIHOCTEH OCBETHTEIBHOW YCTaHOBKHM TEPPHTOPHH
KEIEe3HOJAOPOXKHOIO Iapka NpUHHMaeM Kodpdunuent cmpoca K., paBHEIM eAHHUIE.
Pe3ynbTaTsl pacueTa npuBeaeHsl B Tabmune 9.810p.

Tabmuma 9.811p — Pe3ynbTaTsl pacueTa pacueTHBIX MOIIHOCTEH OCBETUTEIBHOH YCTAHOBKH
OcBeTuTenbHas yCTAaHOBKA, Pacuernas

Pacuer

4acTh dopmyna
OJHa KecTKas MonepeynHa 9.35 Pypp= 0,55-1=0,55xkBt
XKecTkue nomnepeynHsl B
JICBOM IIIeYe Mmapka:
MOJKJYeHHBIE K (aze L1 9.36 Py =1,65 - 1=1,65xkBt
NOJKJIIOUCHHBIC K (a3e L2 9.37 Py =1,10 -1=1,10 kBt
TMOJKJIIOYEHHBIE K (aze L3 9.38 Pyns=1,10 - 1=1,10 kBt
MOJIKJIFOYeHHBbIC K ¢a3zam L1,
L2, L3 (SKBI/IBaJ'Iqu;Haﬂ 9.39 npu Hy > 15 %

Tpex(das3Has Harpyska) Pp1=31,65 - 1=4.95xBr

Kectkue NonepeYnHbI B
IIpaBOM IIJICYUC IapKa:

Amnaror.

NOJKJIOUYCHHBIC K (a3e L1 936

Py = 1,10 - 1 =1,10 kBr,
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Iponomxkenue Tadbnunst 9.811p

OcBeTUTeNbHAs yCTAaHOBKA, PacuerHas
Pacuer
4acTh dopmyna

HNOJKJIIOUYCHHBIC K (a3e L2 A};a;l;)r. Py, =1,10 - 1 =1,10 kBt
NOAKIIOYEHHbIE K (pasze L3 A};a;gr. Ppms = 1,10 - 1= 1,10 xBr,
MOJKJIOYeHHbIEe K (a3am L1, Ananor
L2, L3 (sxBHUBaJICHTHAS 939 : Pon=1,10+ 1,10 + 1,10 = 3,30 xBT.
Tpexdas3Has Harpyska) )
YKecTkue monepeunHbl BCETo
JKEIE3HOJOPOIKHOTO TapKa:
NOJKJIOUCHHBIC K (a3ze L1 9.40 Py =275 -1=2,75 kBt
MOJKJIIOYEHHBIE K (aze L2 9.41 Py, =220 - 1 =2,20xBt
NOJKJIIOUCHHBIC K (a3ze L3 9.42 Py =2,20 - 1 =220 kBt
MOJKJIIOYeHHbIE K (a3am L1, 9.43 npu Hy > 15 %
L2,L3 i Pyzs=3-2,75-1=8,25 xBr

9.2.2 PacueTHasi TOKOBasl Harpy3ka

Jnst pacuera peXHMOB 3JEKTPOCETH OCBETUTEIbHOW YCTAHOBKH H
BBIOOpAa DJEMEHTOB JTOH DJIEKTpoceTH OoJyiee yIOOHO UCIOJIb30BAThH
Harpy3kKy B BHJE pacueTHOTO TOKa, KOTOPBIA MOXHO OIpPEACIHUTh [0
¢dbopmyam, MpUBEACHHBIM B Tabsmme 9.4.

Tabnuna 9.4 — @opMyIsl pacueTHEIX TOKOB B ()a3HBIX (JIMHEHHBIX) U HYJIEBBIX
pabounX NPOBOJHUKAX IIeNeH OCBETHUTENbHON YCTaHOBKH

OcBeTuTeNbHAs YCTAHOBKA, Howmep
IIpuMeHeHHe IS pacyeToB ®opmyna
4acTh (hopMyIIBl
Onna mapa Onnodasznast Harpys3ka 2p
OCBETHUTENBHBIX Ip2onL =
A 44
npubopoB Usc ?
Opnna xecTkas Opnnodasznast Harpy3ka Pop
=P
omnepeynHa IppL = 9.45
nonepeuymnH pPL Uuc h
Tpexdazunas Harpyska npy| __Ppn
JKecTkue MOMEPEUHHBL B | fy5- TpnL = 3Uuc A 9.46
JICBOM ILIede rapka -10 15 %, Hn < 15% Ipnn = 0,51
(st mpaBoro mieya T =
aHanoru4Hble GOPMYIEI € |- 0 15 %, Hn > 15% ZPHN 3| 947
0603HAYEHUEM BEJTHYUH \/ppr? + 0,25 o .
ungexcom "TI") -or 15 1033 % Ipan = IpnL
- cBeie 33 % Toan = 1,731,011
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[Ipomomkenue Tabmip! 9.4

TpexdasHas Harpyska npu Pps
klI})I ¥ P P T = 3Unc M 9.48
XKectkue momnepeynHb 10 15 %, He < 15% Insx = 0,5zt
BCET0 JKEIEe3HOI0POKHOTO . ; Toe =
napka -0 15 %, Hs> 15% \/m 949
-oTt 151033 % IpsN = IpsL
- cBeie 33 % Ipsn = 1,73 151

IIpumevanus.

1. A — ko3QdUIHEHT MOMmMHOCTH TNPH HECHHYCOMJAIbHONH Harpyske (MOSCHEHHS IO
HNPUMEHEHHIO 3TOI XapaKTepPUCTUKU IMPUBEACHBI Jaee B TEKCTE).

2. ki3 — k03¢ UIUEHT TpeThel rapMOHHYECKOH COCTaBIIAIONM el TOKA (MOSICHEHHUS IO
OIpeneNeHUIO H MIPUMEHEHUIO dTON XapaKTepHCTHKH NIPUBEACHEI Jalee B TEKCTE).

B ycnoBusx u kodpduumentax dopmyn (9.47), (9.49) xospduument ki3 onpenensercs
OTHOCHTEIBHO JCHCTBYIOIIEr0 3Ha4CHHs (pa3HOro TOKa cornacHo mpumepam pacdera 8 TOCT P
50571.5.52-2011/ M3K 60364-5-52:2009 [9.16, npunoxenue E]. [lorpemnocts onpenencHus
TOKa B HYJICBOM IIPOBOAHHKE IPU TAKOM MOJXOAE OleHHBaeTcs MeHee 10 % B auamasoHe k13 1o
33 % (cM. OsICHEHHUS J1aJiee).

3. Ungexc L B 0603HaYCHHUAX COOTBETCTBYET TOKY B (ha3HOM NpOBOJHHKE, N — B HYJICBOM
paboyeM MPOBOJHHKE;

4. ®opmyna (9.44) npumeHsiercs I ONpEJEICHUS PACYETHOTO TOKA ABYX CBETHJIbHUKOB,
KOTOpbIE yCTAHABIMBAIOTCS HAa OJHOM Opyce (B OJHOM MEXIyNyThe Ha IHKECTKOH
HONepeunHe) U, KaK NpaBHIIo, MOJIKIIOYAIOTCS K OJJHOH MOHTaKHOI KOpoOKe.

5. ®opmyna (9.45) cmpaBemnuBa Ui BKIIOYEHHS BCEX OCBETUTENBHBIX HPUOOPOB Ha
JKECTKOI momepednte B 04Hy (a3y. B ciyuae mOAKIIOUEHHUS] OCBETUTENBHBIX IIPHOOPOB Ha
JKECTKOM MomepevyrHe K TpeM ¢pa3zaM HeoOXO0AMMO BBOAUTH KodpuuueHt 1/3.

6. ®opmynsl  (9.47) u (9.49) npu HepaBHoMepHocTH Hj> 15 % BriroyaeT [nBe
COCTABIISIOIME TOKA B HYJICBOM IIPOBOJE:

- TOK M3-32 HEPaBHOMEPHOCTH HArpy3KH — pe3ylbTaT I'€OMETPUYECKON CyMMBI MEPBBIX
coctapisomux (dactora 50 I'm) $ha3HEIX TOKOB;

- TOK 00YCIIOBJICHHBIH rAPMOHUYECKUMH COCTABIISIOMIMME, KPATHBIMH TPEM.

Tok B HyJIeBOM INPOBOAHHUKE, OOYCIOBICHHBIH HEPABHOMEPHOCTBIO HAarpy3KH,
COOTBETCTBYET CXEMaM MOJKIIOYCHHUS OAHO(A3HBIX HArpy30K K MaruCTPajbHOW JIMHHUI
9JIEKTPOIEpPEeadn [IPU YCIOBUH, YTO KOJIHYECTBO MOAKIIOUCHUN K Hanbojee HarpyKeHHON
U HaMMEHEee HarpyKCHHOU (a3e OTIMYAeTCA Ha CIUHHUILY, T.C.

GLmax - GLmin =1.

Takue cxeMbl paCCMOTPEHBI B IpUMepax myHkTa 9.1.

ITorpemuocTs pacuyeToB TOKa B HYICBOM IPOBOAHHKE 03 yuéTa cOCTaBISIONEll H3-3a
HEPaBHOMEPHOCTH HATPY3KH COCTABIAET 10 5 % mus ciydaes ¢ ki3 10 15 % u Hy < 15%, a
tak ke ¢ ki3 Gonee 15 %. Wckmouyenne cocraBiser caydad ¢ ki3 ot 15 1o 33 % u Hy
paBHbIM 100% c morpemHocTb0 pe3ynbTaToB — okoyo 10 %.

7.B odopmynax (9.47), (9.49) k0> UIUEHTH COOTBETCTBYIOT BEpPXHEMY 3HAUCHUIO
nuamnasoHa ky;, uto cormacyercs ¢ tpedoBanmsimu CH 4.04.01-2019 [9.17, nyukr 10.9] u
11V [9.15, nyskT 6.2.8] (cM. mOsICHEHHE fanee).

Koadpduuuent momuoctu B popmynax (9.44) — (9.46), (9.48) o603HaueH
A, TaK KaK OCBETHTEIbHBIC MPHOOPHI, B TOM YHCIIEC CBETOIHOIHBIC, HMEIOT
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3HAYUTENBHBIH COCTaB BBICIIMX T'apMOHHYECKHUX  COCTABIISIOLIMX
noTpebIsieMoM TOKE.

ki

)14 rapMonn!{ecKoﬁ COCTABJAIONIEN TOKA

TlosicHenue K A u TNpaKTHYeCKue CIoco0bl OIEeHKH 3-Thel

Tlommas MomHOCTs S A HENHHEWHBIX HArpy30K BKIIOYAeT HE TOJIBKO
PEaKTUBHYIO MOIIHOCTb (), HO U MOLIHOCTb UCKaXeHUH T’

S=AP?+ 07> +T17,

MoIHOCTs HCKaKCHHI XapaKTepu3yeT CTeHeHb pasnuuus B (opmax
KPHBBIX HaNpsbKeHUs U ToKa. Eciii conpoTuBieHNe LNy akTUBHOE (JIMHEHHOE),
TOrJa OTCYTCTBYeT (ha3OBBI CABHI Ha OCHOBHOH YacTOTE€ MEXIY KPHUBBIMU
HANpsDKCHUS M TOKA, CJIeN0BAaTelIbHO, MOIIHOCT, () paBHa Hymo. B Bapmante
JIMHEHHONW Harpy3KH MOIIHOCTh ' Takke paBHA HYJIO, NOTOMY 4YTO (POPMBI
KPUBBIX TOKA U HAPSDKECHHS TOTOOHBL.

IIpencraBieHne MOLIHOCTH HUCKAaXEHMH €IMHOM XapakTEpUCTHKOH He
MO3BOJIACT PELINTh PsJ BAKHBIX 3aJa4, Hampumep, Moadopa (UIBTPO-
KOMIIEHCHPYIOIINX YCTPOUCTB. I 3THX 3aJad MOXKHO HCIIONB30BAaTh METOJ
mnoxennsi B IEEE 1459 [9.18], B xoropom I 3ameHeHa Ha Sy
(nonfundamental apparent power) M3 Tpex COCTABIAIOMMUX. ABTOPOM 3TOrO
Meroza A.D. DMaHy?/IeM OLCHEHa IOTPEUIHOCTh ONPEENCHUs] MOIMIHOCTH Sy
0e3 ydeTa rapMOHHYECKHMX HCKakeHHH HampspkeHus ITHDy [9.19, puc. 4.10,
4.11]. Ipu nomyctumom THDy no 8% mo I'OCT 32144 [9.20, tabn. 4] u B
nuanazone THD; Oonee 15 % mnorpemHocTs He Oyaer mpessimaTh 15 %
(pucyHok 9.1). Taxkyio HOTpeNIHOCTh MOXKHO IONYCTUTh B OOJNBIIMHCTBE
HHKEGHEPHBIX pAacyeToB C Y4YETOM OTHOCUTEIbHO HH3KOH JOCTOBEPHOCTH
ucxonHol mHpopManuu 1o xkodbdunuenty 7HDy Ha dTanax NPOEKTHPOBAHUS
HOBBIX CHCTEM DIIEKTPOCHAOIKCHHS.

Sy = §

For THDy = 6%, the error € caused by

g; of THD;.
2 The resolution of § is sketched in Fig. 4
% instantaneous powers, Vi, Vyigr. Viiy,
5

0.60

0.55

< n&n
THD,, %

SN — HEOCHOBHAS IIOJTHAS] MOIITHOCTS;
S| — OCHOBHAsI TOJIHASI MOITHOCTD )11 4acToThl S50 I'I;
THD, — cymMapHBIii KO3 ULHEHT rapMOHHYECKUX HCKAKEHUH TOKa;
THDy — cymMmMapHBIi K09((GHUIIEHT rapMOHUYECKUX HCKAKCHUH HAIIPSKCHUSL.

Pucynok 9.1 — 3aBUCHMOCTb OTHOLIEHHSI HEOCHOBHOM U OCHOBHOM
TIOJTHBIX MOIITHOCTEI!
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Ilpn pmomymenun, dTO dopmMa HampsHKEHHS B JHEProCHCTEME
CHHYCOHJAlbHA, T.6.  OTCYICTBYIOT  TIapMOHHYECKHE  COCTABIIIOIINC
HaNpsHKEHHs, aKTHBHAs MOIIHOCTB P onpezensercs mo popmye:

P = Py=UIcos ¢ = Ulcos ;.

Wunekc 1 obo3HayaeT, 4YTO BEJMYMHA XapAKTEPU3YET IEPBYIO
TapMOHHYECKYIO COCTABILIOIIYIO, COOTBETCTBYIONIyIo yacToTe 50 I'm.

Tak kak ObUIO MPUHATO JOMYIIEHHE, 4YTO HANpsHKEHHE HMeEeT
CHHYCOMJANIbHYI0 (OpMy,  TO JACHCTBYIONIEC 3HAUCHHEC HANPSKCHHUSA B
onekTpocetd U ¥ TepBOM TapMOHMYECKOM cocTaBidwoomelt U; paBHBL
Koaddumuent MomuocTa A (Takke IIHPOKO MPUMEHsETC 00o3HaueHne PF —
power factor) Ipu yka3aHHOM JOIYIICHHH OIPENEIIeTCs IO BBIPaKCHHIO:

P Ulcos 1
}”:W:%:Tlcos @1 =k, cos @y,

HamoMHHM, 9YTO OTHOIIEGHHE [CHCTBYIOIIETO 3HAUCHHS TOKa MeEpBOi
TapMOHHMYECKOH COCTaBIIONIeil K AEHCTBYIOIEMY 3HAUEHUIO TOKa HArpy3KH
1)/I B TeopeTHyeckHX OCHOBaX IIEKTPOTeXHHKH W OCHOBaxX TEOpHH Lemeit
Ha3bIBaeTCsa Koo duuueHToM uckaxkeHus k,. OIHAaKo, B IOCIEIHNE TOABI Jalle
TpUMEHseTCS  KO(P(UIUEHT CyMMapHBIX TapMOHHYECKHX HCKaXKEHHH TOKa
THD, B cBi3u ¢ yHHOHKAIMEH MOAXOAOB IyTeM TapMOHHU3ALHU
MEXIYHAPOIHBIX CTAHIAPTOB!

70
THD =A| 2, (h/ 1Y,

rje I, — rapMOHMYECKas COCTABIIAIOIAs TOKa TopsaKa A, A;
1, — meiicTByIomee (CpeAHEKBAAPATUYHOE) 3HAUCHHE TOKA HAa OCHOBHOIT
yacrore, A.
Berpazum koo dunuent mommocta A uepe3 THD;

. cos@

}”7\/1 ¥ THD?

3HavyeHne KOod(QQUIIEHTa MOIIHOCTH A TMPAaKTHYECKH BCE MPOU3BOAUTEIN
OCBCTHTENBHBIX MNPHOOPOB YKAa3bIBAIOT B IOKYMEHTAIMH, B OTIHYHE OT
MHGOPMALMK TI0 CYMMAapHBIM HCKaXeHHsM ITHD; M €ro CoCTaBJISIOIINM,
Hanpumep, Ko3(pQUIHEHTY TpeTbell rapMOHHUYECKONW COCTaBISIONICH TOKa
kiz (I3/1,-100%). Takas unpopManus KpaifHe peiko JOBOJHUTCS IPOU3BOAUTEIEM
no morpebutens. CiexyeT HOMHUTb, YTO TapMOHMYECKUE MCKA)XCHHS TOKA B
3JIEKTPOCETAX MOTYT HMMETh DS HETaTHUBHBIX MOCICACTBHH MO TEILIOBOMY
BO3JCHCTBHIO U MOBBIIIEHHBIM HOTCPSIM HANpPsDKCHUS H3-32  YBEIUYCHUS
3HAa4YeHHI TOKOB B (Da3HBIX U HYJEBBIX MPOBOJHMKaX. HanOonbne HeratnsHbIe
HOCIIe/ICTBUsI 00YCIIOBIICHBI TIPOTEKAaHHEM B HYJICBOM IPOBOAHMKE TpexdasHOi
CEeTH TapMOHHYECKHX COCTABIIIOMINX, KPaTHBIX TPEM, KOTOphIe B Tpex (hazax
UMEIOT OJIMHAKOBYIO BEKTOPHYIO HAIpPaBJICHHOCTb. Pe3ynbTHpPYIOMUIA TOK 3THX
COCTABIIOIIMX  paBeH ainreOpaudeckoil cymme, T.e. JUII  pealbHBIX
JNIEKTPOCEeTell MOXKET MPEBHIMATh (Pa3HBI TOK IO MAaKCHMAIBHO BO3MOXHOTO
3HaueHus B 1,73 pasza.

B orcyrctBue nocroBepHoit mH(popMauuu o BemumduuHax THD; u ki st
HMHKEHEPHBIX PAcdeTOB HEOOXOMMMBI XOTs OBl OLICHOYHBIC 3HAUCHUS JTHX
BEJIMYHH.
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B tabnuue 9.5 npuBeneHbl HAaMOONBIINE TAPMOHUYECKUE UCKAXKCHHS TOKa,
KOTOpBIE JIOMYCKAIOTCS JJIsi OCBETHTENBbHBIX NPHOOpoB. I[IpuMmeHeHHe 3THX
3HAYCHUH 1e1ecoo0pa3HO MpPH OTCYTCTBUHM [JaHHBIX MPOU3BOAUTENS I10
YKa3aHHBIM XapaKTEPUCTHKaM M O0ECICUYEHHs BBICOKOTO YPOBHS HaJICKHOCTH
JNEKTPOCHAOKEHUSI 00OBEKTA.

Tabmuma 9.5 — HopMbI SMHCCHH TapMOHHYECKUX COCTABILIOMINX TOKA AJIS
ocBeruTenbHbIX mprbopos mo 'OCT IEC 61000-3-2 [9.21]

3HayeHHe MpU aKTUBHOM BXOIHO
MOIIHOCTH
Tops 10k TapMOHUKH /1 =25 Br 015 71025 Br D
B % MA/BT (%) ? % %
2 2 - 5 -
3 279 3,4 (62,4) 35 86
5 10 1,9 (34,9) 25 61
7 7 1,0 (18,3) 30 -
9 5 0,5(9,2) 20 -
11 3 0,35 (6,4) 20 -
HEYETHBIE 3 3,85/h ) )
or 13 no 39 (70,64/h)
Wroro THD; ue 6onee 32 % 76 %Y 70 % | 105 %
CyMMapHbIe HCKaXEHUSI OT 28 % 63 % 40 % 86 %
TapMOHHK, KPATHBIX TPEM

IIpumeyanus.

1) B cronbuax 3 — 5 3HadeHHs MOTYT HE COBIAAATh, TAK KAaK 3TH IPEACIbHBIC
3HAYCHHSI OTHOCATCSA K OCBETUTEIBHOMY OOOpPYIOBAaHHUIO C pa3IH4IHON (opmoit
norpedngemoro Toka [9.21, 11.7.4.3].

2) 3HavyeHHs B IPOLEHTaxX paccunTansl mpu A = 0,8 1 cos ¢ ~ 1.

3) Hopma ompezernsieTcst Ha OCHOBE MPEATIONOKEHHS, 9To A > 0,90.

4) Hau6onsmee 3nauenue 7HD; cootBeTcTBYeT A = 0,8 1L cos ¢ =~ 1.

5) CootserctByeT A = 0,7 mpu cos ¢ = 1.

B GonbIIMHCTBE NPAKTUYECKUX 33/1a4 MPOCKTUPOBAHUS UM MOZICPHH3ALNI
CHCTEMBI DIEKTPOCHAOXKEHHsI Oojiee IIenecooOpasHO HCIONb30BaTh CPETHUE
3HayeHHs 3-H rapMOHMYECKOH COCTaBIIOIIEH TOKa Ui OCBETUTENBHBIX
npubopoB [9.22, puc. N56; 9.23, tabdn. 2.4; 9.24] (tabmuua 9.6).

Jlaxxe THUIOBBIC 3HAa4eHHS 3-iI TapMOHMYCCKOH COCTaBILIIOMEH TOKa
OCBETHTENBHBIX NPUOOPOB HMEIOT MIMPOKMH pa3zdpoc mpu Hammuuu OITPA.
IToaToMy pexkoMeHIyeTcs IPOBECTH KOCBEHHYIO OLEHKY 3TOH XapaKTepHCTUKH
Ha OCHOBE IPEACTABIIIEMOTO IPOU3BOIUTEIEM IIOKaszaTels Koddouienta
MOIIHOCTH A (MHOTJA B JOKyMEHTAlUUH CBETHIHHHKOB ¢ DIIPA koadduiment
MOIITHOCTH YKa3bIBaeTCs COS @, UTO HE KOPPEKTHO).

Ha pucynke 9.2 npezcraBieHa 3aBUCUMOCTh KO3((HUIMEHTa MOIIHOCTH Ha
OCHOBHOM 4YacToTeé c€OS ¢ OT KOI(p(HIMEHTA MOIIHOCTH C Y4YETOM
HECHHYCOM/IAJIBHOCTH TOKAa A JUIS CBETOJAMOAHOTO OCBETHTEIBHOTO INpHOOpa
MOIITHOCTBIO Oonee 25 Br.

Ilo u3BecTHOMY 3HaYCHHIO A ompenessiercs cos ¢ u panee THD;
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Tabnuna 9.6 — TunoBele 3Ha4eHHs 3-ii TAPMOHUYECKOH COCTABIISIOIICH TOKa
OCBETUTEIBHBIX IPHOOPOB

TumnoBas Tpetbs
Tur KCTOYHUKA MOIIHOCTh [IPA TapMOHHUYECKas
cBeTa OCBETHUTEIBHOTO COCTaBJISIONIAs
npu6opa, Bt Toka, % "
Jlamna 100 Jummep (dpazoBoe Or5 1045 %
HaKaJIMBaHHsI peryJIupoBaHue)
DOMITPA
06e3 eMKOCTHOM 10 %
JlloMuHeCIeHTHAS 100 Kong:g;&xmn
Jlamiia C EMKOCTHOM 20 %
KOMIICHCAIen
>25 OIIPA ot 5 1027 %
DOMITPA
06e3 eMKOCTHOM 10 %
PaspsiiHas mamma
BBICOKOTO 100 KOMIICHCAIH
JTaBJICHUS OMIIPA
C EMKOCTHOM 20 %
KOMICHCAIHen
CBeTOoIMO 1B >25 OIIPA ot 5 1027 %

Koadpuument momuocTn Ha gacrore 50 ' onpenensercs:

a) 110 BEpXHEH rPaHMIIe CTATHCTHYECKOI 3aBUCHMOCTH (Ha OCHOBE BHIOOPKHU
JTaHHBIX ¢ caiiTa lumen2b.ru, pyopuku "Ilposepeno [Lumen]");

©6) 10 3aBUCHUMOCTH € IIOCTOSHHBIM THD);, paBHBIM 33% — IITPUXOBAs! TUHUS
Ha pucyHke 9.2.

1,00 S 5
s 0on P
0,99 P [}
7 o
e <7 P
) &
_ 7 o0& 0(25)0

o1 1 >
) 0,
0,94 ] );/

0,93
0,92
0,91
0,90

cos @

0,90 091 092 093 094 095 096 0,97 098 0,99 1,00
A

IITpuxoBast IMHHSA — 3aBUCHMOCTB C IIOCTOSIHHEIM THD), paBHBIM 33%,
3akpallleHHOE 11071 — CTATUCTHYECKas 3aBHCMMOCTh B IPaHHLAX
JIOBEPHUTENHHOTO HHTEPBANA C BEPOSTHOCTBIO 95 %

PucyHOKk 9.2 — 3aBUCUMOCTB COCTABILIIOIINX KO HULIHEHTa MOIIHOCTH
CBETOIMOJHOTO OCBETHTEILHOIO MPUOOpa MOIIHOCTHIO Gonee 25 Bt
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LITpuxoBas JHHHS MMOKa3bIBaeT, 4To Mpu Koddduuumenre A Gomee 0,95
kodpdunmenr THD,;, crnenoBaTeabHO, M 3Ha4YeHHe Kodhduumenta 3-i
TapMOHHYECKOHN cocTaBisifoniel Toka Oyzner mMeHee 33 %. AHaloru4Has To4Ka
KOCBEHHOT'O ONPEACICHUs 15-TH MPOLCHTHOrO 3HAYCHUsS ki3 COOTBETCTBYET A
npuMepHo paBHOMY 0,99.

B WHXCHEpHBIX pacyeTax Il CHIDKCHHS TPYHOEMKOCTH HPHHATO
JOMYIIIEHNE, YTO TPEThsi TapMOHMUYECKAsi COCTABIISIOIAs TOKA OMPENCISCTCS B
MponeHTax OT (ha3HOro Toka /, a He OT 3HAYCHHS TOKA OCHOBHOI 4YacTOTHI
(mepBOifl  TapMOHHYECKOH  cocTaBisifomieii) /. DTH  BENMYHMHBI  OOBIYHO
ommyaoTcs MeHee 4eM Ha 10 %. [lng mpumepa Ha pucynke 9.3 mpencraBieHa
3aBHCHMOCTb IIPH JOMYIICHHH, 9TO (ha3HBI TOK COCTOUT TOJBKO W3 NEPBOIl U
TpeTbell rapMoHHYeckux coctaBisitomux. [Ipu I3/ paBHOM 33 %, oriamune
(asnoro Toka / 0T /; cocTaBIsACT IPUMEPHO 6 %.

1,4

1,2 p—
1,0
0,8
0,6
0,4

OrHoruenue /11

0.2 15% 33%

0,0 : |

0 10 20 30 40 50 60 70 80 90
Kosddurmenr ki, %

Pucynok 9.3 — OneHka oTan4ust MeXAy (Gpa3HbIM TOKOM U €ro IepBoit
TapMOHUYECKOH cOoCTaBIIONIeH

B dopmynax (9.47), (9.49) kosdpduumenTs ans ompeneacHUss TOKa B
HyleBOM  pabodeM  IPOBOJHHMKE IPU  HAIWYUM  TapMOHHUYECKHX
COCTaBISIOMUX (a3HOTO TOKA, KPAaTHBIX TpeM (B HMHXKEHEPHBIX pacuerax
JOIYCKAeTCsl YYUTHIBATH TOJIBKO TPEThIO TAPMOHUYECKYIO COCTABISIONIYIO),
COOTBETCTBYIOT BEpPXHEMY 3HAUEHHIO YKa3aHHOI'0 JHama3oHa k3, 4TO
cornacyetrcs ¢ TpeboBanusmu CH 4.04.01-2019 [9.17, mynkt 10.9] u TIYD
[9.15, mynkT 6.2.8].

B ciydasx Hamu4yus JOCTOBEpHOIl MH(pOpPMAalMHM O 3HAYEHUH ki3 AIA
OCBETHUTEJBHBIX NPUOOPOB C ILIEJBI0 CHMIXKEHUS PAacXOJ0B Ha Kabenb W/Hin
npoBoJ pexkomenayercs B ¢opmyinax (9.47), (9.49) ucnons3oBaTh Ooiee
TOYHBIE OTHOLICHUSI TOKOB B HYyJIeBOM paboueMm u (pa3HOM NPOBOJHHKAX II0
pucyHky 9.4.
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OTHOIIIEHHE TOKOB B HYJIEBOM H
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0,0
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PucyHnok 9.4 — 3aBHCHMOCTh Harpy3Ku HYJIEBOTO pabovero MpoBOJHUKA OT

MONPABOYHBIX KOIPPHIMEHTAX NPH HECHHYCOHTATBHBIX

BbInucku u3 HOPMATHUBHO-IIPABOBBIX HCTOYHHKOB 0
TOKaX

TOKa TpeTbel rapMoHUKH [9.22, cTp.266, 425]

Boeinucka 3 CH 4.04.01-2019, n. 10.9.

Ilpu wHammumu B Tpex(dasHOW ceTH, B TOM 4YUCIE U CHMMETPHYHO
3arpy)KCHHOH, HETMHEHHOI HArpy3KHM ¢ HECHHYCOMIAIbHBIMH TOKAaMH BBICIIHX
TapMOHUK, HCTOYHHKAMH KOTOPBIX SIBISIOTCS, HampuMep, HH()OPMAIHUOHHO-
BBIUMCIIMTENbHASA ~ TEXHHKA, pa3HOOOpasHoe obOopynoBaHHME  00OpabOTKM
nH(pOPMAIHH, KACCOBBIC aIlapaThl, Pa3psHbIC JIAMIIbI, CTUPAJIbHBIC MAIIMHBI H
T.I., CIeAyeT Y4YHTHIBATh, YTO B HYJIEBOM pabOdeM HPOBOAHHKE HPOTEKAIOT
TOKH, MPEBBILIAIONINE TOK B (h)a3HOM IPOBOAE NPUOIH3UTENBHO B 1,73 pas.

J1s paspsaHbIX JaMI B TPeX(a3HbIX MATHUIIPOBOJHBIX PACIIPEICIHTEIbHBIX
U TPYHIIOBBIX JIMHUSIX CEYCHHE HyJIEBBIX pabOUNX IPOBOJHUKOB LEIeCO00paZHO
MIPUHUMATB B COOTBETCTBUH ¢ [TYD.

Boinucka u3 ITYD 6-e usnanme, n. 6.2.8

6.2.8. CeueHue HyIeBBIX PabOUHX IPOBOAHUKOB TPEX(Pa3HBIX MUTAIOMHUX H
TPYNNOBBIX ceTel ¢ nammamu momuHecueHTHeIMU, IPJI, IPU 1 HaTpHeBBIMU
JIOJDKHO BBIOUPATHCS:

1) 1 y4acTKOB CeTH, IO KOTOPBHIM IHPOXOAUT TOK OT JaMIl C
KOMIICHCHPOBAHHBIMH ITyCKOPETYIHPOBOUHBIMU aNMapaTaMy, — 0 pabodemy
TOKY HanboJiee Harpy>XeHHOH (a3bl;

2) Il y4acTKOB CETH, IO KOTOPHIM HPOXOAUT TOK OT JIaMO C
HEKOMIICHCHPOBAHHBIMH ITyCKOPETYIHPOBOUHBIMH aIIapaTaMH, — OIM3KUM K
50 % ceuenust (ha3HOrO MPOBOIA.

Hpumep 9.2.2A

Hcxonnble nanHbie o 3aganuio A. HomunanpHoe Hanpskenue cetu Uyc paBao 230 B.

JlaHHBIE IO YCTAHOBJIEHHBIM M PACUETHBIM MOILHOCTSAM U3 npuMepoB 9.1A u 9.2.1A.

Ilpn ompeneneHun Kod(pPUIHEHTA MOMHOCTH A IS OCBETHTEIBHOTO INpHOOpa
Jonomant-T COKp-5-120-02 O6pu1 chenaH 3ampoc NPOU3BOJUTENI0 W WM HpEICTaBICHA
napopmanus, 4ro B cBeTuinbHHKe ycTraHoBieH OIIPA XLG-50 [9.25] (eciu DIIPA mue
uzgecmen cm. npumep 9.2.2B) co crneqyromUMI XapaKTepUCTUKaAMU:
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— HOMHHaNbHOE Hanpspkenue — 230 B;

— HOMHHAJIbHAS BRIXOQHAI MOIIHOCTE — 50 BT;

— KIIJ] npu 3arpy3ke ot 80 1o 90 % — 0,9;

— K03 GHUIHEHT MOLIHOCTH A TpH 3arpy3ke oT 80 xo 90 % — npumepHo 0,97;

— ko3 puuuent THD; npu 3arpy3ke ot 80 1o 90 % — npumepHo 5 %.

IIpoBepka mNpaBUIBHOCTH BBHIOOpa guama3zoHa 3arpy3ku OIIPA mpu ycTaHOBICHHOMH
MOIIHOCTH OCBETHUTENbHOTrO npubdopa Py paBHoit 0,046 kBt (cM. mpumep 9.1A):

kysnea = 0,046 /(0,050 /0,9) - 100 % = 82,8 %,

cooTBeTcTBYET quamna3ony ot 80 no 90 %.

ITo amanu3y BbIIIE IPEICTaBICHHBIX XapakTepHcTHK OIIPA MOXHO cIenaTs BBIBOX, YTO
KOO OUIHUEHT TpeThell TapMOHMYECKOH CcocTaBisowmeil Toka Ki3 Ui OCBETUTENBHOIO
npubopa COKp-5-120-02 6yner menbie kodddunuenta THD, 1 HaXOAUTHCA B JUaNa3oHe 10
15 %.

IIpu yxa3aHHBIX HCXOAHBIX JaHHBIX ONPEACISAIOTCS pacueTHble TOKM B IPOBOAHUKAX
OCBETHTEIBHOW YCTaHOBKH JXKEJIE3HOAOPOXKHOr0 napka (tadnuna 9.911p).

Tabmumna 9.9I1p — PacueTHsle TOkK B (a3HBIX H HYJIEBHIX paboduX NMPOBOJHHUKAX Lemeil
OCBETUTEIbHOI YCTaHOBKH

OcBeruTeabHas
IIpumenenue nis Howmep .
YCTaHOBKa, ACUCTOR (bopmystsl Pacuér
4acTh P
Onna napa 2 - 0,046
ocBeTHTEIbHBIX [OaHOGMAa3HAs HArpy3Ka 9.44 IponL = m =041 A
npubopoB i ’
OnHa )KecTkas __ 055 _
Homepeuna OnHodasHas Harpyska 9.45 TopL = 023097 2,47 A
3,30

Kectne Tpexdasnas narpyska npu 9.46 L =370323-097 - 493 A

MOMEepPEeYnHBI B s 710 15 %. Hy> 15%

JICBOM ILIICYC

cM. npumep 9.2.1A) 9.47 ILan =N2,47% + 0,25 - 4,93% =

napka ’ =3,49 A

KecTtkne 6.60

MONEPEeYHHBI Tpexdasuas Harpyska npu 9.48 Iy = m =9,86 A
BCETO kiz mo 15 %, Hx>15%

XKEIE3HOLOPOXKH [(cM. Tpumep 6.2.1A) 9.49 Isx = =42,47% + 0,25 - 9,862 =
0oro napka =551A

B npumepe 9.2.2A nns onpeneneHus TOKa B TOUKE MOAKIIOYEHHUs HYJIEBOI'O
IPOBOJHUKA MAarHCTPalbHOM IMHHMH JICBOTO IUICYa IIapKa HCIIONB30BaHA
tdopmyna (9.47), xotopast cooTBeTcTBYeT ki3 paBHOMY 15 %. Tok B 3TOM
IPOBOJHUKE, OOYCIOBICHHBII TapMOHMYECKMMH  COCTABISIOIINMH,
KpaTHBIMH TpEM, DaBeH IOJOBHHE TOKa B (pa3HOM IPOBOZHHKE (CM.
pucyHok 9.4).

B paccmatpuBaeMoM cilydae MMeEETCs JOCTOBEpHas MH(popMaiws, 4to ki3
e 6oxee 5 % (ki3 Bcerna mensme 7HDy), Toraa ¢opmyay (9.47) ¢ yuetom
COOTBETCTBYIOLIET0 KO((UIUEHTA 110 PUCYHKY 9.4 MOXKHO 3aIiCaTh:

ITpnN = \llpPLz +(0,150pm)2,

Tonn =[2,472+ (0,15 - 4,93)2 = 2,58 A.

dopmanun o

JI0CTOBEPHOI MH
ko3 puuuenTe kiz

Ipumep pacyera Npu HATHYHH
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Amnanornuno um3MeHHTcs Qopmyna (9.49) pacuéra il OCBETUTENBHOU
HArpy3KH BCEro JKeIe3HOJOPOXKHOTO IapKa:

IpsN = '\’1pPL2 +(0,150p51)?,

Ipsn = \]2,472 +(0,15 - 9,86)2 =2,88 A.

Mpumep 9.2.2B

Hcxonnble naHHble 1o 3aganuto B. HomuuaneHoe Hanpsixenue cetu Uyc paBHO 230 B.

JlaHHBIE IO YCTaHOBJIEHHBIM M PACUETHBIM MOILHOCTSAM U3 npumepoB 9.1B u 9.2.1B.

Koapduuuent mourHoctu A ans ocBerutenbHoro npudopa Jomomant-T COKp-5-120-02
paBer 0,95 mo macmopty [9.26]. B macmopre He comepxkutrcs HHbOpMAIHH 00 BEIMUMHAX
THD; v/unu ki3, mo3TOMYy NpUHUMaeM ki3 B auamnasoHe ot 15 no 33 % coriacHo Hauxynuiemy
BapuaHTy o tabmunam (9.5), (9.6) u pucynky 9.2.

Ilpn yka3aHHBIX HCXOJHBIX MAaHHBIX OIPEACISIOTCS PACYCTHBIC TOKH B IMPOBOJHHKAX
OCBETHTEIbHON YCTaHOBKH XKEJIE3HOAOPOXKHOT0 Iapka (Ttabnumna 9.10Ip).

Tabmuma 9.10I1p — PacueTHsle TOKH B ()a3HBIX U HYJIEBBIX paO0YHNX MPOBOJHUKAX IIeTIeH
OCBETHTEIbHON YCTAHOBKH

OcaeTuTenbHas
IIpumenenue nis Howmep .
YCTaHOBKa, acueTon bopmyss Pacuér
4acTh P
OnHa napa 20,046
oCBETUTENbHBIX [OnHO(pa3Has HAarpy3Ka 9.44 Iom = 023 -0095° 0,42 A
npubopoB i ’
OnHa KecTKas __ 055
Honepeunna OnHodaznas Harpyska 9.45 IppL = 023095 2,52 A
KecTtkue B 4,95 B
nonepednHsl B [[pexdas3nas Harpyska npu 9.46 Ly = 3-0,23-0,95 7,55 A
JIEBOM IIJIeue ki ot 15 10 33 %
napka 9.47 Ion =755 A
Kectkue Amagor. | 3.30 —503 A
nonepeurHsl B [Tpexdasnas Harpyska 9.46 PibT3.0,23-0,95
mpaBoM Iiede  fmpu ki3 ot 15 10 33 % Amnaror. _
mapka 947 Toun = 5,03 A
KecTkue 8,25 _
MOMEePEeYHHBI 9.48 Loz = 3-0,23-0,95" 12,59 A
Tpexdaznas Harpyska npu
peero i 0T 15 110 33 %
JKEJIE3HOJOPOKH 1 9.49 Tosn = 12,59 A
oro mapka
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9.2.3 CBepXTOKH B padoyHuX pesKMMaxX 0CBETUTENbHOH YCTAHOBKH

[Ton cBepXTOKOM MOHUMAIOT JHO00H TOK, MPEBBIIAOIINI HOMUHAIBHBIN [9.27,

9.28 m. 441-11
OCBETHUTEJbHOU

-06]. Taxue TOKHM MOTYT BO3HHMKaTh KaK B aBapUHHBIX pPEKXHUMax

YCTAaHOBKHM, TakK M pabounx pexumax, Kak TMPaBuUIO, TIpHU

KOMMYTalusax L[er[eﬁ WM OpU OTKJIOHCHUAX XApPaKTCPUCTUK HAIPSIKCHUA OT
HOMUHAJIbHBIX 3HAYCHUM.

IMosicHenne K OINMPEACJTCHHIO IYCKOBOI'0 TOKA OCBETHTEJIHHOI'0 npnﬁopa

IlyckoBoii Tok (inrush current B Tepmuuax IEC 60050-448) — Tox
HEPEXOJHOIo Mpolecca, CBA3aHHBIA C TOJayeil HanpsbkeHWs IHUTaHHA Ha
JNIeKTpUIecKoe 00opynoBaHue (TpancGopMaTOphl, KaOenH, KOHIEHCATOPEL, T.J.)
[9.27, IEV ref 448-11-30]. B poccuiickoii BepcHH 3TOr0 JIOKYMEHTa
ucrnons3yercs TepMuH "6pocok Toka" [9.31, m.448-11-30 1.

IIpuMeHUTENBHO K OCBETUTEIBHBIM IIPHOOPAM XapaKTEPUCTHKU IIyCKOBOIO
TOKa OOYCIIOBJICHBI HECKOJIBKUMH Da3INYHBIMH (DH3HYECKUMH HPOLECCAMH U
3aBHCAT OT OOJIBIIOTO YKCIIA (PAKTOPOB, BKITIOYAOMINX

a) BHJ MCTOYHUKA CBETA U IIyCKOPETYIHPYIOIIETO allapara;

6) Ha;IMYKe €MKOCTHBIX 2JIEMEHTOB KOMIIEHCAIUH PEaKTHBHOH MOIIHOCTH,
caBura (a3 WM CHIKEHUS TTyJIbCALlUil BBIPSMIICHHOTO HATIPSDKEHUS;

B) COIPOTUBIICHHE LETIH ITINTAHNUS;

T) BpeMsl 3alepKKH BKIIOYEHUs OT MOMEHTa IPOXOXKIEHUS CHUHYCOHIbI
HEPEMEHHOr0 HaNpPsKEHHS Yepe3 HyIlb;

) TeMIepaTypy OKPYKaIOIeH Cpensl;

e) Apyrue (pakTopsl.

Bce nepeuncienHele (akTopsl B NMPAKTUYECKMX 3a]adaX y4ecTb KpaiHe
TPYZOEMKO, II0TOMY OONBINEH YacThl0 HX IPEHeOperaroT, a IIyCKOBOH TOK
MOJIENMPYIOT OJMHOYHBIMH HMITYJIbCAMH:

1) GombIION aMIUIMTYABI OT EAMHHI[ IO COTCH KPaTHOCTH HOMHHAIIBHOTO
TOKa, HO KOPOTKAMHU IO HpogonkuTensHocTH — Mensmme 0,01 ¢ (psmom
NpPOU3BOJMTENEH aBTOMATMYECKHMX BBHIKIIOUATENIe INPUHUMAETCA MeEHbILIE
0,005¢ no mnpuYMHE MAaKCUMAaJbHOM aMIUIMTY/Abl HUMITyJIbCa TOKa IIPH
BKIIIOYEHUH OCBETHUTEIBHOIO IPHOOpa B MOMEHT MAaKCHMyMa CHHYCOHBI
HAaIpsDKEHUs );

2) oTHOCUTENbHO HeOompIONH ammuutynst ot 1,1 go 1,6 (s
CBETOMMOMHBIX  OCBETHTENBHBIX mpuOOpoB 1o 2) [9.32] kpaTHOCTH
HOMUHAJILHOTO TOKA C MPOIOKUTENBHOCTBIO OT JIECATHIX CEKYH/IBI JI0 AECATKOB
MHUHYT, KOTOPBIH NpPEJCTABIACT 3aMeHY (DAKTHUYECKOTo NMEPUOJHYECKOro TOKa
50 'y anmepHOgUYIECKUM C PaBHOU pabOTOH (BBIIEICHHEM TEIIOBOH SHEPTHH).

IlepBblii TN HMIYJIbCOB XapakTepeH I H3MEHEHHUs CONPOTUBIICHMI
BOJB(GPAMOBOIl HHTH HakamuBaHWs, HHAyKTHBHOcTH IIPA wmm 3apspa
KOHIEHCATOPOB M MOJENHPYeTCs C  yd4eToM IIPHUHIUIOB  PabOTHI
3JIEKTPOMArHUTHBIX pacLENuTeNeH anmapaToB 3alUThl. BTopoii Tun uMmyascos
00yCIIOBJICH HEJIMHEHHBIM CONPOTHUBICHUEM Ia30BOr0 paspsifa WK IpoLeccaMu
mpu 3amycke npeodpasosarerst B OIIPA (0OBIMHO IMPOHCXOAUT ¢ May30H mocie
MEpBOro MyCKOBOro uMITyibca) [9.33], kak mpaBuilo, ClELyeT YYUThIBaTh IO
TEMIOBOMY BO3JIEHCTBHIO Ha 3JIEMEHTBI 2JIEKTPOCETH U allapaThl 3alUTHL.

Ilpu MopenupoBaHMH HEOOXOAUMO OOpAaTHTh BHHMAaHHE Ha 00BEM
MH(pOPMAIMK MO IYCKOBOMY TOKY, KOTODPBIH MOXET OBITh IpEeJCTaBICH
HPOM3BOJUTENIEM OCBETHTENIBHBIX MPUOOPOB Ha OCHOBE M3MepeHHil. MeToanka
n3mepenuii permamentupyercst [IHCT 639-2022/M3K 63129:2020 (zeiictsyer
110 2025-07-01) [9.34, n.7.3.1] 1 He yYUTBIBAECT B XapaKTEPHCTHKAX ITyCKOBOTO
TOKa MEepeXOJHbIE Ipollecchl B HHTepBajde BpemMeHu g0 100 Mxkc u
PagrovacTOTHBIC ITYMBI (pUCYHOK 9.1).
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HHal’[aBOH PpazrovacTOTHBIX IIYMOB

TH10

Tpeax

1
I
|
|
|
|
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|
|

Tok MEPEXO/IHOTO Mpouecca

' v
100 mxe
Bpewms

Icax — TIMKOBBII ITyCKOBOH TOK;
t10, thso — JUTMTENBHOCTD MMITYJIBCA ITYCKOBOT'O TOKA 110 ypoBHM 10 % 1 50 %.

Pucynok 9.1 — OnpezeneHne MIKOBOTO MyCKOBOTO TOKA peak
(6e3 ydera MHKOB TOKA IpH AIUTENbHOCTH MeHee 100 MKxc)

Hmmynsc IyCKOBOTO TOKa OCBETUTENBHOTO INPUOOpa XapaKTepH3yeTcs
MIUKOBBIM 3HAYEHHEM M JUINTENBHOCTBIO MO ypoBHIO 50 % OT IHKOBOTO
3Ha4yeHus (cM. pucyHok 9.1). Hekoropble NpOM3BOAWTENHN TAKXKE IPUBOIAT
vH(GOpPMaNMIO IO JUIMTENBHOCTH HMIyldbca Ha ypoBHe 10 % u 3HaueHHe
unterpana Jlxoyns ans ummynsca B Ac.

JUJ1s MMITYJIbCOB BTOPOTO THIIA, KOTOPBIE MO JUTMTEIBHOCTH OOJIBILE OHOTO
nonyneprofa HampspkeHus B omektpocetd (0,01 ¢ mma 50 I'm, wacts
TIPOU3BOAUTENEH OIpeeNnsieT 3TOT THIl UMITYJIbCOB IO JIUTENHOCTH OOIbIIe
0,005 ¢ g 50 I'm), 3HaYeHHE IYyCKOBOTO TOKA [y« MPHHHMAETCS PaBHBIM
MaKCHMaJIbHOMY 3HaueHHIO 3¢ dexTrBHOro Toka 3a uurepsaa 0,01 ¢ (0,005 c)
Iy 1 ucnoms3yercs Uil BBIOOpA aNIapaToB 3allUTHl MO KOI(DOHUIUEHTY
IYCKOBOTO TOKA Apycx

knyex = Inyex /1y = 1o /1y, ecim tyso > 0,01 c.

rae [, — HOMHHANBHBIH TOK OCBETHTEIBHOrO Impubopa, A; i Oombiueid
TOYHOCTH PacyeToB CJIEAyeT UCIONH30BaTh 3HAUCHHE, IIPUBEICHHOE K
HOMUHAIBHOMY HANpPsOKEHUIO B 3JEKTPOCETH 10  CTaTMYECKOH
XapakTepucTuke (cM. Tabmuiy 9.7), A CBETOIHOIHBIX CBETHIBHUKOB
¢ OIIPA nmomyckaeTcs IPHHHMATh B pacueTaX HOMHHAIBHBIA TOK Oe3
KOPPEKTHPOBKU HA HOMUHAJILHOE HANPSIKEHHE CETH.

3HaueHue Toka /g onpencsIeTCs ¢ IOMOIIBIO HHTETrpalia ,Z[)KO}’J'IXZ

1 1,
[10 = J- Ioizdt 5

o Jg

e tyo — pacuetHsii uHTepBan Bpemenu 0,01 ¢ (0,005 c) w3 mnuTenbHOCTH
aTIepUOAMIECKOTO UMITYTIbCA i, C;
i — MFHOBEHHOE 3Ha4YeHUE (PaKTHUECKOro MyCKOBOTO TOKA 10 MOAYIIIO, A.
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BenenctBue  OTCYTCTBHS HOPMATHBHBIX METOAUK IO  OHpECTICHUIO
IIyCKOBOTO TOKa Ui KOPOTKHX HMIIyJbCOB IIEPBOTO THIA B IIPAKTHUECKUX
3aj1a4ax MPUXOJUTCS UMETh N0 C HEMONHOTOW HMCXOMHOIH nHpopMaimu. B
3aBHCHUMOCTH OT 00beMa NPUHUMACMBIX IOMYIICHHH PAHKHPYEeM METOIUKHU IO
CTEIICHU CHIDKEHUS JOCTOBEPHOCTH pe3ybTaTa:

1) Ha ocHoBe 3aBucuMocTh ABB Group mnpu H3BECTHBIX 3HAYEHHAX
MIIKOBOTO TOKA U JIHTEIFHOCTH HMITYJIbCA 110 YPOBHIO 50 %;

2) IO CTAaTHCTUYECKOH 3aBHCHMOCTU BPEMEHH HMITYJIbCa OT MOIIHOCTH
OCBETHUTENIBHOTO IPUOOPa NPU M3BECTHOM 3HAYCHHHU MMKOBOTO TOKA;

3) M0 CTAaTHCTHYECKOH 3aBUCHMOCTH KOd(QUIHEHTa IYCKOBOIO TOKAa OT
MOIITHOCTH CBETOUOIHOTO OCBETUTENHHOTO IpHOOpa.

OnpenesieHne NyCKOBOI0 TOKAa Ha OCHOBe 3aBHcumocTd ABB Group

I'pynna xommanuii ABB B cBoMX KaTanorax mpefocTaBisieT HH(GOPMAIHIO
0  XapaKkTepUCTHKE  CcpabaThlBaHMS  MOXAYNBHBIX  aBTOMATHYECKUX
BeIktoyarenied cepun S200 oT uMIyJIbCHBIX TOKOB [9.35]. 3aBucuMOCTb
IpejcTaBIeHa Ha pUCYHKe 9.2.

100, [T 1I00
80 Example: M
70 - S 201-B16 ]
60 — - 600 us I
50 ---k=42 M
40
30

I non-tripping

) \

P

N~ 0&30

Correction factor (k)

\\

0.01 ms 0.1 ms 1ms 10ms

Impulse length

Correction factor (k) — ko3 duImeHT NTpUBeaCHHUS k;
Tnon-tripping — PAKTHYECKHIT HEOTKITIOYAIOIINI TOK
3JIEKTPOMArHUTHOTO PACLCITUTEIIS;

Impulse length — guTensHOCTE HMITYTBCA

PucyHok 9.2 — 3aBUCHMOCTD HEOTKIIIOYAIOIIETr0 TOKa
(k03¢ puLHEHT NpHUBeAEeHHsT) aBTOMaTHIecKoro Beikmoyaress S201-B16
OT JNIMTENFHOCTH HMITyJIbca 10 ypoBHIO 50 %
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Jlis  MOOYNBHOTO  AaBTOMAaTHYECKOTO  BBIKJIIOYATENs  (haKTHUECKHU
HEOTKIIIOYAIOIUIA TOK JJIEKTPOMATHUTHOTO PACHEIUTEINs Tnon-trippings A\,
HpeIaraeTcst ONpeaessTh Mo Gpopmyie:

[non-mpping =k Cnt In,

rae k — ko3 GUIMEHT IPUBEICHHS 110 3aBUCUMOCTH Ha pUcyHKe 9.2, %;

Cpt— KPAaTHOCTh ~ YCJIIOBHOTO  TOKa HEOTKIIOYCHUS  3JIEKTPOMATHUTHOTO
pacuenuTens B COOTBEICTBUM C  THIOOM  XapaKTEPHUCTHKU
aBTOMATHYECKOT'O BBIKIIIOYATEILS;

I, — HOMMHAJIBHBIA TOK aBTOMaTHYECKOTO BBIKJIFOYATEIIS.

Ecnn mukoBsii HyCKOBOﬁ TOK MCHBIIC q)aKTI/I‘IeCKOI‘O HCOTKITIOYAKOIICTO
TOKa SJEKTPOMAarHuTHOIO pacuenuTess, TO Cpa6aTLIBaHHH AaBTOMATHYECKOI0
BBIKITIOYATCIIA HE HpOI/IBOﬁHGT, T.C.

[peak < [non-lripping,
[peak lk< Cnlln;
CJICAOBATEIIBHO, UIA IEPBOTO TUIIA UMITYJILCOB
[uycx = Ipeak /k;
Knyox = Inyex /In = Tpeax [k, ecim tyso < 0,01 c.

JlomylieHneM TpHu ONpEaeCHUH ITyCKOBOIO TOKa OCBETHTENIBHOTO MpHOopa
B JAHHOH METOAMKE SBIACTCA  PACIPOCTPAaHCHHWE 3aBUCHMOCTH  JUIS
aBTOMaTH4YecKoro BuIkmodaTens S201-B16, KoTopslil IPOM3BOAMTCS IPYMION
komnanuii ABB, Ha Bce MOIynbHBIE aBTOMATUYECKHE BBIKIIOYATENH
KOMOWHUPOBAaHHOTO THMA KAaK 3TOrO MPOM3BOJMTENS, TaK WU JAPYTHX
npousBoputTeneil.  JloCTOBEPHOCTb  pe3ylAbTaTOB  TAaKOrO  JOIYLICHHS
HE MOATBEPKJCHA HCCIICOBAaHMAMH, HO Takas NPaKTUKA Hallla IIMPOKOE
HPUMEHEHHE CPEeIH IPOU3BOMTENCH CBETOMOMHBIX OCBETHTEIBHBIX IPUOOPOB
u OIIPA x muM [9.33]. BoIbIIMHCTBO PEKOMEHIAIHI 110 BEIOOPY HOIIYCTUMOTO
KOJIMYECTBA ~OCBETHTENIBHBIX IPHOOPOB, 3aIIMINAEMBIX ABTOMATHYECKUM
BBIKJIFOUATEIIEM OIPEJICIICHHOrO THIA 110 KPaTHOCTH TOKA 3JI€KTPOMArHUTHOTO
pacuenuTenss K HOMHHAIBHOMY TOKY, pa3pa0OTaHBl Ha OCHOBE YKa3aHHOMH
3aBrcUMOCTH [9.22, 11.4.6.2; 9.36].

B uHxeHepHOI paboTe OTBETCTBEHHOCTH 3a Pe3yJbTaThl BO3JAraercs Ha
HCIIONHUTENA, B 33/ladd KOTOPOTO BKIIIOYAETCSI BBIOOP JOCTOBEPHOH MCXOIHOM
UHpOpPMAIIMK M METOAMK MozenupoBaHus (pacdera). ITostomy B Bompoce
npumeHenust 3aBucumoctd ABB  Group, mpencraBieHHOM Ha pucyHke 9.2
XOTeJIOCh ObI UMETh KaKHe-JIHOO0 IIOATBEPKICHHS €€ JOCTOBEpHOCTH. [t 3TOr0
pPAacCMOTPUM  pe3ynbTaThl 3KCIIEPUMEHTA C  BKIIOYEHHEM TpeX JaMIl
HakanuBauus 75 Bt (nanpspkenue 230 B, pa6ouwnii Tok 3 - 75/230=0,98 A) B
JMHWY, 3aIUIIaeMOoil MOYIbHBIM aBTOMATHYECKUM BEIKIIOUaTeneM Tuma B 1
(HOMMHAJBHBINA TOK — 1 A, HEOTKIIIOYaIONMil TOK pacuenuTesst — 3 A). 13 kypca
(M3MKN M3BECTHO, YTO BONb(paMoBas Crupanb NMPH HAarpeBe OT KOMHATHOM
Temrepatypsl 10 pabdoueir (okomo 3000 K) wm3MeHser cBoe aKTHBHOE
conpoTtuBiieHue npumepHo B 13 — 14 pa3. CienoBarenbHO, 3HAYEHUE TOKA B
HayaJie IMycKa TeopeTudeckn Oyner Ooiplue pabodero BO CTONBKO ke pas. B
PEAIBHBIX HIEKTPOCETAX ITOT IHUKOBBIH TOK HECKOIBKO HIDKE U3-3a HAIMIHS HE
HYJIEBOTO CONPOTHBIICHUS IICIIH.
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B muTepaType MOXHO BCTPETHTH NPEAHONOKCHHS, YTO ANePUOMMYCCKHIL
HMITYJIbC ITyCKOBOTO TOKAa JIAMIIBl HAKAIMBAHMS yMEHBIIACTCS IO DKCIIOHEHTE
U3-3a HarpeBa HUTU Hakaia. OJHAKO, MOCTPOCHHEIN MO OCUMILIOrpaMMe Tpaduk
IMyCKOBOTO  TOKa (pUCYHOK 9.3) TmoOKa3bBaeT, dYTO THIOTe3a 00
JKCIIOHEGHIIMATPHOM AaNepHOJNIECKOM HMITY/IbCe HECOCTOSTeNbHa. TOKOBBIi
UMITyIbC B HMHTEpBaJe€ BPEMEHH [BYX IIEPBBIX MOJYNECPHOJOB HE
NIPONOPIMOHATEH CHHYCOUJEC HANpsDKeHHS H3-32 HENMHCHHOW HAarpys3Ku
(IepeMeHHOT0 aKTUBHOTO COIPOTUBIICHHS HUTH HaKalla IIPH HArPeBe).

10 ~

O PacueTHbli anepHoJHYECKUH HMITYIIbC TOKA

8 —— @axTHYecKHit MyCKOBOii TOK

=== DaKTHYECKUIi TyCKOBOH TOK MO MOIYITIO

4
Bpems, mc
Pucynok 9.3 — I'padmk myckoBOro TOKa JIaMII HaKaJIWBaHUs
(Tpu mamIsl MOIHOCTBIO 1O 75 BT)

CornacHo BpeMS{TOKOBOﬁ XapaKTECPUCTUKE HCIOJIB3YyEMOI'0O B
OKCHEPUMEHTE ABTOMATHYECKOI'O BBIKIIIOYATEIIA (pI/ICyHOK 94) OTKIIFOYCHU A
Oenu mnpu IMyCcKe JaMIl HaKaJIMBaHUS HE npom3oﬁ;{eT, TaK KaK XapaKTEPpUCTHUKU
BBIKJIHOYATEJISI U PACUYETHOI'O all€pUOAUYICCKOI0O UMITYJIbCA ITYCKOBOI'O TOKA JIaMIT
HE TICPECEKArOTCs. OHHaKO IO pe3yabTaTaM SKCHEPUMEHTA PETUCTPUPYETCA
Cpa6aTI)IBaHI/IC DJIEKTPOMArHUTHOTO PACHECIIUTEISA OT CBEPXTOKA.

PaCCMOTpI/IM TUIOTE3y, HYTO Ha 3HCKTp0Mal"HPITHBH>1 pacuenureiib
ABTOMATHYCCKOI'0 BBIKIIIOYATEIIS BJIMSIHUEC OKa3bIBA€T TOJIBKO HMITYJIBC TOKa,
KOTOpBIﬁ TOABJIACTCA B HepBBIﬁ oJynepuoa CUHyCOUIABI HAIIPSKCHUSA BOM3H
€€ MaKCcuMyma. HpH BKJIFOYCHHUH OCBETHUTECIIBHOI'O npn60pa B MOMCHT BPEMECHHU
MIPOXOKACHUS CUHYCOUIbI HATIPSKCHUSA Y€PE3 HYJIb MTHOBCHHOC 3HAYCHUE TOKA
Tak e OJU3KO K HYII0, CJIE€O0BATEIILHO, OOJIBIIOTO TMHMKOBOTO 3HAYEHHS
IIYCKOBOI'0 MMITyJIbCa HE 6yIlCT. AHanoru4Hoe YTBEPIKACHUEC CHIPABEIUBO JUIA
CBCTOOUOOHBIX OCBCTHUTCIIBHBIX HpI/I60p0B.
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= JIaMIIa HaKalIMBaHIIA
=== HCOTKIIOYCHILI aBTOMaTIYECKOI0 BBIKITHOYATEILA

= = OTKIHOYCHIIA aBTOMaTYECKOTO BBIKITOYATEILA

Pucynok 9.4 — BpemsaToKkoOBast XapaKTepUCTHKA aBTOMATHYECKOTO
Boikimtoyarenss TGBIN-63 B 1 [9.37, ctp 3] 1 mycKOBOro TOKa JIaMITbl
HaKaJINBaHUS

@DaKkTHYECKHI MUK MEPBOTO MMITYJIbCA TOKA B SKCIIEPHMEHTE COCTAaBMI 9 A
IpH BpeMeHH fyso — 1,8 mc. Torna mpuBeneHHbI ko duuuent k cocrasut 1,5
(pucyHok 9.2).

VYcnoBue MO HEOTKITIOYAONIEMY TOKY 3JICKTPOMArHHTHOTO PaCIEIHTENs
ABTOMAaTHYECKOT'0 BBIKIIOYaTeNs Tima B 1

ek 'k =9/1,5=6A< cyly=3 - 1=3 A— He BbINONHACTCH,

T.e. ABTOMATUYECKUH BBIKIIOYATEIh OTKIIOYUTCS DJIEKTPOMArHUTHBIM
pacuenuTeneM.

Ha BTOPOM DJTarn€ OJSKCIEPUMEHTa ABTOMATHUYECKUI BBIKIIOYATENb OBLT
3aMCHCH Ha THUII B3, JJIs1 KOTOPOTO

Tpea ' k=6 A< coln=3 -3 =9 A — ycnosue BhIIONHAETCS,

YTO COOTBETCTBYET PE3yJIbTaTaM dKCIEPUMEHTA II0 OTCYTCTBHIO CpabaThIBAHUS
3JIEKTPOMArHUTHOTO PACLENUTeNsl U JOKa3bIBA€T HPABUIIBHOCTH THIIOTE3BI O
OPHUHATHH B Ka4€CTBE ITyCKOBOTO TOKA JIAMIIBI HAKAIMBAHUS TOJIBKO HMITYIIbCA B
HEPBBIA IOTYNEPHOA CHHYCOMABI HANpsDKCHHS BONM3M e MakCMMyMa. DTOT
BBIBOJ|  NOATBEPXKIACTCS  ONBITHBIMH  JaHHbIMH. IIpm  cpabGaTeiBaHHH
9JIEKTPOMArHATHOTO PACIEIUTENS aBTOMATHUECKOTO BBEIKIIOUATENsI HAa DKpaHe
ocrmtorpada peruCTPUPYESTCs TONBKO OJUHOYHBIN KOPOTKUH HMITYJIBC TOKA.
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Orlpe):le.neﬂue IYCKOBOI'0 TOKa NPH U3BECTHOM ITHKOBOM 3HAYC€HHH
HMITYJIbCHOI'0 TOKA

B Cirydae€ OTCYTCTBHS B ITACIIOPTE OCBETUTCIIBHOI'O Hpn60pa I/IH(I)OpMaHI/II/I 0
JUIMTEJIBHOCTU HMITYJIbCA ITyCKOBOI'O TOKa PEKOMEHAYETCSA BOCIIOIb30BaTHCA
CTaTUCTHYECKON 3aBUCHUMOCTBIO, Hpe,[[CTaBJ'IeHHOfI Ha PUCYHKE 9.5.

10000 7 % ombITHBIE TaHHBIE
9000 1 ---cpennue 3HaveHUS
8000 | ——nporHo3Hslit HHTEpBaN (YPOBEHD JOCTOBEPHOCTH 95%)
7000 -
6000 -
5000 -
4000 A
3000 -
2000 -
1000 -
0

MKC

JImMTenbHOCTh MMITyJIbCa TOKa,

0 500 1000 1500 2000
MormHocTts, BT

Pucynok 9.5 — 3aBUCUMOCTb AJUTETBHOCTH UMITYJIbCA ITYCKOBOI'O TOKA
0 YpoBHIO 50 % OT MOIIHOCTH CBETOMOIHOTO OCBETUTENHHOIO MpHbopa

IMocne ompeneneHus JUTMTENBHOCTH MMITYJIbCA HMCXOIHOHW WH(MOpManun
JOCTATOYHO, YTOOBI MPOBECTH OINpEAeTCHHE ITyCKOBOIO TOKAa HAa OCHOBE
3apucuMoct ABB Group.

Omnpejesienne MyCKOBOr0 TOKA IPH HOJIHOM OTCYTCTBHH HH(pOPMAIIHH
0 XapaKTepPHCTHKAX HMITYJIbCa

B camoM HeONarompusTHOM BapuHaHTE NPH IOJHOM OTCYTCTBHH
HHPOPMAILIUK O XapaKTEPHUCTHKAX UMITYJIbCA ITyCKOBOTO TOKA OT MPOU3BOIUTENS
OCBETHTEIBHOIO NMpUOOpa PEKOMEHAYETCs] BOCHOJIB30BATHCS CTATHCTUYECKOM
3aBUCHMOCTBIO, TPEICTABICHHOW Ha pUCYHKE 9.0, TOJy4eHHOH Ha OCHOBE
BoiOopku OIIPA npoussoactea Mean Well, Tridonic, Inventronics, Sosen,
Philips, Helvar, Moons', DONE, uPowerTek.

60 X ONBITHBIC JIaHHBIC
35 >><< = = - CpeHHE 3HAUYEHHs
50 K«

—— IIPOTHO3HBIIf HHTEpBa (YPOBEHb T0CTOBEPHOCTH 95 %)

45
40
35
30

KoaduimeHt myckoBoro Toka
knyck

Mornocts, Bt

Pucynok 9.6 — 3aBucumocTb K03()PHIHEHTA ITyCKOBOTO TOKA OT MOLIHOCTH
CBETOAMOIHOTO OCBETHTEIBHOTO IIPHOOpa
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BI)I60p YPOBHA OOCTOBEPHOCTHU IIPOTHO3HOI'O HHTEPBaja OJIA 3HAYCHUN
K03(1)(1)I/II_II/ICHTH ITYCKOBOTO TOKa 3aBUCHUT OT IIOTCHIUHUAJIBHOTO pHUCKa IIpU
JIO)KHOM CpaﬁaTbIBaHI/II/I ABTOMATHUYCCKOI'0 BBIKIIIOYATEIA U OTCYTCTBUU CBETA
Ha OOBEKTe B TEUYCHHE BpEMEHHU, KOTOPOC HBO6XOHI/IMO JJI BKIIIOUCHUSA
BBIKITIOYATCIIA nepcoHaIioM BPY4YHYIO. HCO6X0,Z[I/IMO IIOMHUTB, qTo
HEOOOCHOBAHHOE 3aBBIICHUE ypOBHCﬁ JAOCTOBEPHOCTH IPOTrHO3HOI'O MHTEPBAJIa
MOPUBOAUT K IE€pepacxony MaTCpuaJIbHBIX U (bHHaHCOBBIX CpE€ACTB B LIEJIOM Ha
OCBCTUTCIIBHYIO DJJIEKTPOCETh, TaK KaK JKECTKHUEC OIpaHHYCHHUSA KOJINYICCTBA
3alIMIIAaCMbIX OCBECTUTEIIBHBIX HpH60p0B OJHUM AaBTOMAaTHYCCKUM
BBIKJIIIOYATEIIEM MOT'YT IIPUBECTH K HBO6XOI[I/IMOCTI/I YBEIUYCHUS KOJIUYIECTBA
KaK CaMHX arrapaToB 3allUThl, TAK U JIMHAN DJIEKTpOoIEepeaavn.

I[aHHaﬂ METOAMKAa HAaUMEHEEC TPYHAOCMKa M3 PACCMOTPEHHBIX BBILIE, HO
HUMECT HaMGOHBIHyIO NOTPEIIHOCTD PE3YJIbTATOB OLICHKH ITYCKOBOT'O TOKA.

Jlnst BceX TpeX METOMUK OINpEeNeHHs ITyCKOBOTO TOKA IPH KOPOTKOM
HMITylIbCE€ IIEPBOrO THUIA XapaKTepHO €IIe¢ ONHO MIONMyIIeHHe. 3HadeHue
IYyCKOBOIO TOKA OCBETHTEIBHBIX NpuOopoB coriacuo [THCT 639-2022/MBK
63129:2020 [9.34, n. 8.3.2] NpONOPLUHOHANIBHO yBEIHIUBACTCSA UX KOIHYECTBY,
T.e. 00J1aJal0T CBOUCTBOM aAUTHBHOCTH.

B peanbHBIX yCNOBMSIX OSKCIUTyaTallMM 3HAYEHHs MYCKOBOTO TOKa
HECKOJIPKHX OCBETHTEIHHBIX IPHOOPOB BCEI/Ia MEHBIIE CYyMMEI ITyCKOBBIX TOKOB
OT KaxOoro mpuodopa. OTO OOBIACHAETCS MOMYCKAMH B XapaKTEPHCTUKAX
IYCKOBBIX TOKOB U, CJI€/JOBATEIIbHO, BEPOSTHOCTHIO HECOBIAICHHS MAKCUMYMOB
HMITyJIbCOB, a TakKe JOIOIHUTEIBHBIM CONPOTHBICHUEM OCBETHTEILHOMN
JNIEKTPOCETH ¥ YBEINICHUEM OCTOSHHOI BpEeMEHH IIeNH 1711 HapacTaHHs TOKa.

CBepXTOK, KOTOPBIM BO3HMKAET TMpHU TMOJadye HaNpsHKeHUs Ha
OCBETHTENbHBIC TPUOOPHI, TPUHATO HA3bIBaTh MyCKOBBIM TOKOM. B
3aBUCHMOCTH JJIMTEJIBHOCTH HMITyJbca ITYyCKOBOTO TOKa M XapakTepa
BO3JICHCTBUS Ha amnmapaT 3alldThl MOXXHO BBIJAEIUTh ITYCKOBOH TOK
MTHOBEHHOTO [nyck.m, A, U TENIOBOTO NEUCTBUA nycir, A,

]l'IyCK.T = kl‘IyCK.T ]p, (951)
[HyCKAM = kl‘lyCK‘M IP) (9.52)

A€ knyexr — KOOG(GUIMEHT  IyCKOBOIO  TOKa  TEIJIOBOTO  JACHCTBUS
(BO3ACHCTBUS Ha pACUCNHUTENb TOKa C OOpaTHO3aBUCHUMOWM
XapaKTepUCTUKOW HWJIM IJIABKYI0 BCTaBKYy); CIpPaBOYHBIE
3HAYCHHUsI IPEACTABICHBI B Tabmuie 9.8;

Kunyexr — KOOP@GULUHUEHT IYCKOBOTO TOKa MTHOBEHHOTO  JAeHCTBUS
(Bo3melicTBHSL ~ HAa  pacLENHTeNh  MAKCHMalbHOTO  TOKa
MTHOBEHHOTO ICHCTBHSA); CIIPABOYHBIC 3HAUCHUS MIPECTABICHBI
B Tabnuie 9.8;

I, — pacueTHBIN TOK LIENIM OCBETUTEIBHON YCTAHOBKH, A.
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Tabsuna 9.8 — Koo puuueHTs IycKoBOro TOKa OCBETUTEIBHBIX IPUOOPOB

KosdduimeHT nyckoBoro Toka ais qeHCTBH

o tabnume 9.9

HcTounuk cBera ITIPA Ha MTHOBEHHBIH pacuenuTensb TEMJI0BOTO
kll CK.M kll CK.T
JlamIta HaKaJIUBaHUS — 3,0% 1,0
JlroMuHecHeHTHAS DOMIIPA -
naMIia SIIPA Het nannbix HeT maHHBIX
Paspsgnas nammna
PAL IMITPA - 1,2-1,3
BBICOKOT'O JaBIICHUS
MeTaJuIoT aJloTeHHAas
( ’ OITPA Het maHHBIX Het ganHbIX
HATpUCBas, PTYTHas)
OMIIPA 10 2,5%* -
CBeTOIHO OmnpenensieTcs
AHOA SIPA pen _

* mpeABapUTENbHbIC TaAHHEIC 110 OMBITAM aBTOpA.
** mpegBapUTeNbHBIC JaHHBIE IO OIBITAM aBTOpa A1 mpoxkekTopa GALAD 3sepect LED.

Tabnuna 9.9 — ®opmys! pacuera ko3 GUIUEHTa IIyCKOBOI'O TOKA CBETOIHO JHBIX
OCBETUTENBHBIX IPUOOPOB 110 AeHCTBUIO HAa MTHOBEHHBIH
pacuenuTeab aBTOMATHYECKOTO BBIKIIOYATENS

Hanuune JaHHBIX O TOKE H
IIYCKOBOI'O UMITyJIbCa (DOpMyJ'Ia d)O O;I/ICJI;BI
lpsak thso pMYy
knycx(zlpeak /(k[H), 9.53
k =3600/tuso"%,
Na Na eciu fus0 < 1500mMkc;
9.54
k=1/(1,08 — 720/tus0) ,
eciu 1500 Mkc < fuso < 10000mke
Dopmynst (9.51) u (9.52)
a Her
A tuso= (19 + 1,434/ 1000Py ) 9.55
Her Hert Fonyer = 4~ 0:0464 [1000P; ) 9.56
IIpumevanus.

1. Ipeax — THKOBBIH ITyCKOBOI TOK (CM. pucyHOK 9.1), A;
2. tyso— AIMTEIBHOCTh UMITYJIbCA MYCKOBOTO TOKa 1O ypoBHIO 50 % (cM. pucyHok 9.1), MKc; Bce
BBIPa)KCHUSI CIIPABEATIMBEI IS fys0 < 10000 MKc.
3. k — k03 PULUEHT NPUBEICHUS TMKOBOTO TOKA (CM. PHCYHOK 9.2).
4. ], — HOMUHANBHEIH TOK OCBETHUTEIBHOTO ImpHOOpa, A; OIpenensercs MO TEeXHUIECKOU
JOKYMEHTAI[MH Ha OCBETHTEIbHBIN Ipubop.
5. Py — yCTaHOBIICHHAs! MOIITHOCTb OCBETUTEIBFHOTO Npubopa (cM. myHKT 9.1), kBT.
6. Berpaxkernust (9.55) u (9.56) onuckBaroT BEpXHIOK IPAHUITY IPOrHO3HOTO HHTEPBANIA BEIHINHEI
C YPOBHEM JIO0CTOBEpHOCTH 95 Y.
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Hpumep 9.2.3A

VicxonHble faHHBIE IO 3aJaHUIO A.

JlaHHBIE IO YCTAaHOBJICHHBIM MOIHOCTSAM U PAcUETHBIM TOKaM u3 mpuMepoB 9.1A, 9.2.2A.

OmnpeneneHue MUKOBOTO 3HAYCHHS H AMUTEIBHOCTH HMITYyIbCa IYCKOBOI'O TOKA IS
ocBetutenpHoro mnpubopa Jomomant-T COKp-5-120-02 ocHoBaHo Ha wuHpOpPMaLUU
MpPOU3BOJHUTENSA, YTO B cBeTWnbHHKE ycTaHoBieH OIIPA XLG-50 [9.25] (ecau DIIPA mue
uszeecmen cm. npumep 9.2.3B) co cnenyomuMu XapaKTepHCTUKAMHA:

— HOMUHaJbHOE Hanpsbkenue U, — 230 B;

— HOMHHaIbHBIN TOK [, — 0,29 A.

— MUKOBBI MMYCKOBOH TOK [peak — 50 A;

— JUIMTENBHOCTh UMITYJIBCA ITyCKOBOT'O TOKa 110 ypoBHIO 50 % fyso — 350 MKc.

KoaddunuenT npuBeneHus MHKOBOrO ToKa ompexensercs mo ¢opmyne (9.54) mpu ycmoBuu
tuso < 1500MKcC:

k=3600/3500°=7,67.
Koa¢pdunueHT myckoBOro Toka MTHOBEHHOT'O JeHcTBHS ompexernsiercs mo gopmyie (9.53):
kayex.w=50/(7,67 - 0,29) = 22.5.

Ha ocuoBe nammpix Tabmumsl 9.9IIp mo dopmyme (9.52) ompenensercs ImycKOBOH TOK B
MPOBOJAHUKAX OCBETHTEIbHON YCTaHOBKH XKEJIE3HOAOPOXKHOTO mapka (tabmuua 9.111p).

Tabnuua 9.1111p — PacueTHble MycKOBBIC TOKH B (pa3HBIX M HYJIEBBIX pa0OYHUX MPOBOJHUKAX
nenel OCBETUTENbHON YCTAHOBKHU

OcBeTUTENbHAs YCTAHOBKA, YaCTh Pacuét
OzHa mapa OCBETUTEIbHBIX MNPHOOPOB Tiyezone = 22,5 - 0,41 = 9,23 A
OJHa xecTKas rnornepeynHa TuyexwpL = 22,5 - 2,47 =55,6 A

[uycme'[L =22,5-4,93=110,9A
Iuycu(MJ'IN = 22,5 : 3,49 = 78,5 A

XKecTkue TOmepEeUnHbl BCEro Tnyerwst = 22,5 - 9,86 = 221,9 A
HKeJEe3HO0POKHOTO MapKa Lyernsy = = 22,5 - 5,51 = 1240 A

Kectkue TONEPCYNHBI B JICBOM IIJICYEC MapkKa

Hpumep 9.2.3B

Hcxonnble naHHble 1o 3aganuto B. HomuuaneHoe Hanpsikenue cetu Uyc paBHO 230 B.

JlaHHbIE IO YCTaHOBJIEHHBIM MOILIHOCTSIM U PacyeTHBIM TOKaM M3 npumepos 9.1B, 9.2.2B.

HoMmuHanpHass MOITHOCTh OCBETHTEILHOTO Mpubdopa Pyon npuHsaTa pasHoi 0,046 xBT (cM.
npumep 9.1B).

KoapduuneHt nyckoBoro Toka onpeznensiercs mno gpopmyse (9.56):

Ky = €4~ 0046, [1000-0,046) — 4.

Ha ocnoBe manubix tabmuuis! 9.101Ip no dopmyne (9.52) ompenensiercss NycKOBOH TOK B
IIPOBOJHUKAX OCBETHTEIHHON yCTaHOBKHU XKEIE3HOLOPOXKHOTO mapka (Tabmuma 9.1210p).
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Tabmuma 9.12I1p — PacueTHble IyCKOBBIE TOKH B (pa3HBIX M HYJIEBHIX PaO00OUNX IMPOBOJHUKAX
1eneil 0CBeTUTENbHOH YCTaHOBKH

OcBeTuTeNbHAs YCTAHOBKA, YacTh Pacuér
OnHa napa OCBETUTEIbHBIX NPHUOOPOB Tnyexmzon, =40 - 0,42 =16,8 A
OnHa KecTKas mornepeynHa Tuyerwpr = 40 - 2,52 =100,8 A

Liyeoue = 40 - 7,55 = 302,0A
JKecTkue nmonepeunHsl B 1€BOM IJIeU€ Mapka

[nchMJ[N =40 - 7,55 = 302,0 A

Iuycuml'IL =40 - 5,03 = 201,2A
KecTtkue TMONEPEUYHUHBI B IIpAaBOM IJICYE MapKa

Tuyexwnn =40 - 5,03 =201,2 A

XKecTkue TOMepeYnHbl BCEro Lnyexuze = 40 - 12,59 = 503,6 A

JKEJIE3HOJOPOKHOTO MapKa Liyenzy = =40 - 12,59 =503,6 A
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Cnucok HCNMOJb30BAHHBIX HCTOYHUKOB

9.1 CTb 2574-2020 DOnextposnepretuxka. OCHOBHbIE TEPMHUHBI U
onpenenenus [Teker] — C Uzm. Nel, uzm. Ne2. — Been.10.08.2020.

9.2TOCT 19431-2023 Dmuepretuka u siexktpupukanus. TepMUHBI U
ompeneneHus. [OnekTpoHHBIN pecypc]. — Bzamen 'OCT 19431-84 ; BBen.
25.09.2023 /I WIIC «Cranmapt». —  Pexum  nmoctyma
https://ips3.belgiss.by/TnpaDetail.php?Urlld=687212. — Jlatra noctymna
01.11.2024.

9.3TOCT 29322-2014 (IEC 60038:2009) HampspkeHus cTaHIapTHBIC
[Tekct] — C U3m. 1. — Bzamen 'OCT29322-92; BBen. 01.06.2017
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