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9 Onpenenenne yCTAHOBJIEHHOI MOIIHOCTH U PacyeTHBIX HATPY30K

OCBETHTEJIbHOI YCTaHOBKHU

9.1 YeraHoB/JIeHHAsi MOIHOCTh OCBETUTEJIbHOMH YCTAHOBKH

HOZ[ yCTaHOBHeHHOﬁ MOITHOCTBIO DJIEKTPOITPUEMHUKA

DJIEKTPOCETHU U DJICKTPOIIPUEMHHUKA.

HOMHUHaJbHOe Hanpsbkenne 220/380 B.

CBETWIBHUKH M IIPOKEKTOPHI HA HOMUHAJIbHBIE HanpsikeHus 220 B.
Tepmun "yCTaHOBNICHHAss  MOIIHOCTb" OTHOCHTCS

IosicHeHHe K TePMUHY "'yCTaHOBJIEHHAsl MOUIHOCTB"

COOTBETCTBHUU C TEXHUYECCKUMU YCIIOBUAMHU Ha IPUCOCTUHEHHUE.

HpI/IBe)IeHHaf{ K HOMUWHAJIBHOMY HANPAXKCHUIO CCTH

YCTaHOBJIEHHAS MOIIHOCTh OCBETUTEIbHOTO Ipubopa Py, kBT

Py = Pu Kiipa (Unc/Uy)keo + Ps,

rae Py — HOMHHaNIpHAA MOITHOCTh HCTOYHHKA CBETA (JaMIbl), KBT;

COCTaBeC

3JIEKTPOYCTAHOBKH MPHHATO OHUMATh HAMOOJBIIYIO AKTHBHYIO JJICKTPUUECKYIO
MOIITHOCTb, C KOTOPOH JJIEKTPOYyCTaHOBKAa MOXKET JUIMTENBHO paboTath Oe3
Meperpy3kd B COOTBETCTBHH C TEXHHYECKHMH YCIOBHSMH Ha IPHUCOCAUHEHUE
WK TIapaMeTpaMu 3aBojickoro nacnopta. TepmuH ycranosied CTB 2574 [9.1] u
0003HaUaeT HECKONbKO OTIMYHOE IIOHATHE OT paHHee IPHMEHSIEMOro II0
I'OCT 19431 (tepMuH wuCKIIO4eH B permakmuu ot 2023 T
CJIOJKMBILEICS MPaKTHKE NPOCKTHPOBAHMS IIPU OINpPECICHUH YCTaHOBJICHHON
MomHOCTH B coorBercTBMM ¢ moHATHeM 1o ['OCT 19431 TtpaguuuoHHO
paccMaTpUBAIOTCS TOIBKO HapaMeTphl 000pYAOBaHUS 110 3aBOJICKOMY ITaCIIOPTY.
B sTOM ciydae umeercsi COBNa/ICHUE MOHATUI YCTAaHOBIEHHOW M HOMHMHAJIbHOU
aKTHBHOM MOIIHOCTH OJIEKTPOIPHEMHHKOB, 32 HCKIIOYECHHEM
JIBUTATENICH, IJIEKTPOJBUIaTeICH-TeHEpaTOpOB U MpeoOpasosareneid. Takoit
MOJXOJ CIPABEUIMB IPHU YCIOBUH PAaBCHCTBA HOMHHAJIBHBIX HAMpPSDKCHUH

[9.2). B

UEKTPO-

C 1992 ropa B Pecniybnuke Benapych ruiaHupoBajics IEpeBoI 3JIeKTpoceTeit
¢ HoMuHanbHOro Hanpspkerus 220/380 B na nanpsbkenue 230/400 B, xotopoe
pernamentupyercst I'OCT 29322 (nepsast penakmust ot 1992 r., nefictByromas
or 2014) [9.3]. Opmmako 1O HACTOSIIETO BPEMEHH 3HAYHMTENHHAS YACTh
JIIEKTPOCETEH AKCIUIyaTHpyeTcss ¢ HOMUHAIbHBIM Hanpsbkenuem 220/380 B.
HeomnpeneneHHOCTs B 3TOM BOIPOCE BHOCHT MapaUIeNibHOE JCHCTBHE B
Pecniyomike bemapyce T'OCT 21128-83 [9.4], a Takke pspa OTpacieBbIX
HOPMATHBHBIX JIOKYMECHTOB, Hampumep, IIpaBui TeXHHYECKOH 3KCILTyaTalnu
Benopycckoit  kenesHoit  goporn  [9.5], B KOTOpBIX  yCTaHaBIIMBAETCS

TIpu npousBoACTBE OCBETUTENBHBIX MPHOOPOB B cTpanax EADC Takke HeT
€IIMHOTO TOJX0/a. BONBIIMHCTBO OCBETHTENBHBIX MPHOOPOB BBITYCKAIOTCS Ha
HOMHHaNbHble HampspkeHns 230 B, uro jomomHuTensHO obecreuynBaeT
BO3MOXHOCTb 3KCIopTa npoaykimu. OpfHako psig 3aBojgoB  PecrmyOmmku
Benapyce u Poccuiickoit @expepanum B HACTOSIEE BPeMs BBITYCKaeT

padore

JJIEKTPOIPHEMHHIKA B COCTAaBE JJIEKTPOYCTAHOBKH M 3HAUCHHE TOH MOIIHOCTH
MOXXET OTIMYaThCi OT HOMHUHAIBHOM MOIMHOCTH H3-3a pas3iIndus B
HOMHHAJIBHBIX HanpsbkeHusx. [loaTomy B o0lueM ciiyuyae IienecooOpasHO MOx
TEPMUHOM "yCTaHOBJICHHAs] MOIIHOCTH" ONpPENENNTh HOMHHAJIBHYIO MOIIHOCTh
9JIEKTPONPHEMHHKA, KOTOpas IpPHBeJeHa K HOMHHAIBHBIM XapaKTEPHUCTHKAM
(HampspDKEHHe, — 9acToTa/pojl  TOKA)  OJIEKTPOCETH,  OMPENCICHHBIMA B

IIUTAaHUA

(9.1)
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Knpa — xo3ppumnuent notepp B IIPA; mist ocBeTHTENBHBIX NMPHUOOPOB C
MeTaJuIorajloreHHbIMHU J1aMnamMu — 1,1, co CBeTOIMOIHBIM MOJIyJIEM
n OIIPA — or 1,05 no 1,1 (MeHblIMe 3HAYEHUS COOTBETCTBYIOT
annapatam ¢ [P20, 6onpsmue ¢ IP67), co cBeTOAMOIHBIM MOIyJIEM
u OMITIPA — 1,25, co cBeToaroHOM aaMmoi — 1;
Uuc — HOMHHanbHOE (a3HOE HalpsyKeHHe ceTH, KB; mpuHUMaeTcs mno
3a1aHHIO;

U, — HOMHHaIhbHOE HamNpsDKEHHE OCBETHTENbHOTO mpubopa, KB;
ONpENENsAeTCS 110 TEXHNIECKOH TOKYMEHTAINH;

Key — peryaupyromuii 3gpdexkT akTHBHONH MOIIHOCTH IO HANPSDKCHHIO;
JUTSL OCBETUTENBHBIX IPHOOPOB C METAJIIIOTAJIOTEHHBIMH JIAMITAMH —
2,2, co ceeroauoaamu — O;

Ps — moTpebnsemass (paccenBaeMasl) MOIIHOCTH BCTPOCHHOTO B
OCBETHUTEJBHBI  NMPUOOpP  HE3aBUCUMOTO  MOJAYJSl  3aLIWT,
onpenenseTcs 0 TeXHHUYECKOW JOKYMEHTAllMH, NPU OTCYTCTBUH
nanubIX npuauMaercs ot 0,1-107% 1o 0,6-107° kBr.

IIpu nabopaTOpHBIX H3MEPEHHSIX XapaKTEPUCTUK CBETOIHOIHBIX
OCBETHUTEJBHBIX NPHOOPOB, Kak MPaBHIO, H3MEPSAETCS HOMHUHAIbHAs
MOIIHOCTh npubopa Puorn, a HE CBETOIMOAHOrO MOIYJS, HCKIIOYEHUE
COCTAaBIISIIOT OCBETHUTENbHBIE NMPUOOPHI CO CBETOAMOAHBIMH JaMIaMH. JTO
CBSI32HO C TPYIHOBBIMOJHUMBIM MPOLIECCOM BOCCO3JaHMs IJIsi MOZAYJS BHE
OCBETHUTEJIBHOTO IMPUOOpa TEIJIOBBIX PEXHMOB, HMJIEHTUYHBIX €ro pabdore
BHYTpH Kopmyca mnpubopa. IlosTomy I OCBETHTENBHBIX NPHOOPOB CO
CBETOAMOIHBIMH MOIYIsIMH popmyry (9.1) MOKHO 3amucaTh B BUIE

Py = PHon, (92)

rae Puon— HOMUHanbHass  MONIHOCTH  OCBETHUTENbHOTO  mpubopa  co
CBETOJIMOTHBIMU MOAYJAMU, KBT.

JUis nanpbHEHIIMX pacyeToB HEOOXOIMMO OIPEACNUTHCS C MOPSAIKOM
MOAKJIIOYESHHSI OCBETUTENBHBIX NPUOOPOB U UX Tpynm K ¢azaMm TpexdazHou
JUHUM 3nekrponepenaud. Ilox rpynmod NpUHUMAETCS  KOJIUYECTBO
OCBETHUTEIBHBIX NPHUOOPOB, KOTOpPHIE MOAKIIOUEHB K omHomy SO, T.e.
YCTaHOBJIEHBI HAa OJTHOM KECTKOW IONEpPEUHHE.
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Jluisi paBHOMEPHO PacHpEeACICHHON MO AIuHE OAHO(A3HOW HArpys3KH
OCBETHTEIbHBIX HPHOOPOB, KaK IMPAaBHJIO, PACCMATPHBAIOTCS HECKOJBKO
nopsAKoB yepenosauus pas [9.6, crp. 237]:

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

6) L1-L2-L3-L3-L2-L1;

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

Ipu BEIOOpE nopsiaka 4YepeoBaHUS bas3 YYUTHIBAIOT
pe3ynpTupyomuil Hanboapmui K0dGPUINEHT Myabcali OCBEICHHOCTH
Ha paboyell MOBEPXHOCTH, MOTEPb HANPSIKEHHS M MOIIHOCTH B JIMHUU
JJIeKTpoIepeaadn.

BapuaHT NOJKIIIOUEHUsI OCBETUTENBHEIX NPUOOPOB B mopsake L1-L1-
L2-L2-L3-L3 npumensiercs kpaliHe peJKO: B OCHOBHOM JJIsI BO3MOXHOCTH
BKJIIOUCHHS OCBEIICHUS OTJENbHEIX pabouuX 30H.

Haubonee 4acTo Al OCBELICHUS IIOMEIIEHNUH, a TakKe JOpOT H yJIHUI]
HNPUMEHSAETCS HOPSJOK HOJKIIOYECHUS OCBETUTENBHBIX INPHOOPOB IO
¢azam L1-L2-L3-L1-L2-L3. Takoe mnonkiooueHHe oOecrneynBaeT B
MaKCHMaJbHOIl CTENEHH CHIDKCHHE IyJbCaliii OCBEI[EHHOCTH U
OTHOCHUTEIbHYIO €€ PaBHOMEPHOCTb IIPU OTK/IIOYECHHH OJHOH MIH JIBYX
ha3 auHUH.

Vuaer xoddpdunuenta myiapcanun npu BeIOOpe MOpsIKa YepeIOBaHUs
(a3 B OCBETUTEIbHOM yCTAaHOBKE JKEJIE3HOJIOPOKHOIO Mapka He aKTyaleH
13-32 OTCYTCTBHS 30H B MEXIYNYTHIX, 1€ OCBEHIEHHOCTh 00YCIOBICHA
CyMMOIl CBETOBBIX IIOTOKOB TpeX M 00Jiee OCBETHTENBHBIX NPHOOPOB.
Taxke akTyaJqbHOCTb IYJIbCAllUU OCBELICHHOCTH 3HAYUTEILHO CHU3UIIACHh
C IPUMEHEHHEM OCBETHTENBHBIX IPHOOPOB, KoTopkle ocHameHsl DIIPA n
UMEIOT K09 QHUIIMEHT myIbcaluy CBETOBOr0 moToka MeHee 10 %.

Ilo kpuTepusM HaMMEHBUIMX HOTEPH HANPSIKCHUS M MOIIHOCTH B
OJIHOPOJIHOM (C OIMHAKOBBIM CEUYEHHEM U MaTepHalOM XHJI [0 BCEH
IUTHHE) Tpex(a3HOW JMHUU C PaBHOMEPHO pacHpeeIeHHBIMHU 10 JIHHE
onHOGa3HBIMM OAMHAKOBBIMH HAarpy3kaMu HauboJjiee palHOHAIbHBIM
Oyner mopsimok momkmiouenus L1-L2-L3-L3-L2-L1. Ilpu stom mopsake
obecreynBaeTcss HaWIydllee PaBEeHCTBO MOMEHTOB Harpy3ku B (asax.
ToTepn HampspKeHUS MPOMOPUHUOHANBHB MOMEHTY HAarpysku (mojapobHee
paccMOTPEHO janee), CIEAO0BaTElIbHO, PA3HOCTh MEKAY MHOTEPSAMH
HampsDkeHHsT B ¢aszax OyaeT MuHHMainbHa. B TakoM BapuaHTe
MaKCHUMaJbHOE 3HaUY€HHE MOTEepU B OTAENbHOU (aze Hamboyiee OIU3KO K
cpeaHeMy B Tpex (aszax, T.e. SBISETCS HAMMEHBIIMM H3 BO3MOXKHBIX
3Ha4YEeHUH.

Kpurepnu BbIGopa nopsiika noJKJII04YeHNs 0AHO(A3HBIX HATPY30K

Ilo KpUTEpUAM HAMMCHBIOINUX MTOTCPHL HANPSAKCHUA W MOIIHOCTU B
OJHOPOJHOM Tpex(pa3HOW JHMHUM C PaBHOMEPHO paclpele]eHHBIMU [0
JUTMHE OoAHO(Aa3HBIMM HAarpy3KaMH BBIOOp PpanMOHAJIBHOTO TOpsJIKa
yepeaoBaHus (a3 B MPAKTHUECKUX 3a/a9aX MOXKHO MPOBECTH IO YCIOBHUIO

MyLmax = max{Myr1, MyL2, My 3} — min,
(9.3)
H= (PyLmax - I:)yLmin) / PyLmin - 100% — min,

raeMyLmax— HauOobllee 3HAYCHHME MOMEHTA YCTAaHOBJEHHOW HArpy3Ku
¢dasbl, kBT M;
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H — mepaBHOMepHOCTB Harpysku ¢as [9.7, ¢.1.28];
PyLmax — yCTaHOBJIEHHass MOIIHOCTh  OCBETHTEIBHBIX TNPUOOPOB B
HauOoJiee HarpyxeHHo dase, kKBT;
PyLmin — yCTaHOBJICHHass MOIIHOCTh  OCBETHTEIBHBIX HPHOOPOB B
HaMMEHee HarpyeHHoil dasze, kBT;

PyLmax = max{Pyr1, PyL2, PyL3}, (9.4)
PyLmin = Min{PyL1, PyL2, PyL3}, (9.5)

MoMeHT ycTaHOBIIEHHOU HArpy3ku ¢has My x (MyL1, MyL2, My13), KBT'M

GLX
My x = izzl(PyLXi Lixi), (9.6)

rae  PyLxi — yCTaHOBICHHAs] MOUIHOCTh I-TO OCBETHUTEIHHOTO MpHbOpa HITH
i-TOM TPYNIBI OCBETUTEIBHBIX MPUOOPOB, MOJKIIOUEHHBIX K
¢daze LX (L1, L2, L3), xBr;
Lixi — paccTossHHE OT i-TO OCBETHUTEIBHOTO MpUOOpa WM I-TOH
TPYIIBI OCBETHTENBHBIX MPUOOPOB MO TOYKH IIOIKIFOYCHHUS
TPYIIIOBOM MIIM paclpeaeluTelsHOM THHNH.

VYcaosue (9.3) sBusercs HeoOXOAMMBIM JUIS BBIOOpa panuOHAIBHOMN
CXEMBI 10 KPUTEPUIO HAUMEHBIINX MOTEPU HANPSDKCHUS M MOILIHOCTHU, HO
HE JIOCTAaTOYHBIM JUIs BBIOOpa ONTHMAaJbHOW cXeMbl. IIpM OJMHAKOBBIX
MOMEHTax OJHO(A3HBIX HArpy30K paBHOMEPHO paclpeneleHHBIX 0
JUIMHE, NOTeph HANPSKCHHS U MOIIHOCTH B (ha3ax Ul Pa3IMYHBIX CXEM
MOTYT pa3iauyarbcs. DTOT Te3uc Oonee moApoOdHO uznoxeH B [9.8, ctp
209] u Gyzxer paccMoTpeH aalee.

Iosicnenue K
yeaosuio (9.3)

VYcTaHOBICHHAST MOIIIHOCTh OCBETHTEIbHBIX MPHGOpoB B daze Pyix (PyLi,
PyL2, PyL3), kBT'M

GLX
Pyx = i;leLXi- (9.7)

B yacTHOM ciiydae, KOTrJa MOILIHOCTH BCEX TPYII OCBETHUTEIBHBIX
npubOpOB OJMHAKOBBI M PAaBHBI Pyp, a TaK)Ke OJMHAKOBBI PACCTOSHUS MEKIY
BCEMHU CMEXHBIMH KeCTKHUMH nonepeunHamu L popmyasr (9.3), (9.6), (9.7)
MOTYT OBITh MPEICTABJICHBI B YIPOIIEHHOM BHJIE:

Pyix = Pyp GLx < Gix, (9.8)
GLX
My x = ALxPypL = PypL i;lALXi ) (9.9)
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GLX
A|_x = i:ElALXi , (9.10)

Acmax = Max{Ar1, ALz, ALz} — min,
(9.11)
H= (GLmax - GLmin) / Gl_min : 100% d min,

rae  GLx — KOTMYECTBO XECTKHUX IONEPEYHH, OCBETHUTEIbHBIE HPHUOOPHI
KOTOPBIX MOAKIIOYEHH K (aze LX, mrT.;

GLmax — MaKCHMaJIbHOE KOJIMYECTBO KECTKUX MOTIEPEYHrH,
OCBETUTEJIbHBIE MPUOOPHI KOTOPHIX MOJKIIOYEHBI K OIHOU
tdaze, mr.;

GLmax — MHUHHMAJIBHOC KOJINYECTBO KECTKUX HOHCpe‘II/IH,
OCBETUTEJIbHBIE NPUOOPHI KOTOPBIX IOJKIIOYEHBl K OJHOMN
tdase, mr.;

ALxi — K03QPHUIHEHT KPaTHOCTH pPAacCCTOSHUS OT I-TOH TpyIIBI
OCBETUTEIbHBIX  NPHOOPOB OO  TOYKH  NOAKIIOYCHHS
pacnpeaenuTe bHO| JIMHUU K PacCTOSHHUIO L;

ALx — K03QQHUIHEHT KPaTHOCTH MOMEHTa HAarpy3KH MOJAKIIOYCHHOMN
B daze LX;

ALmax — HAHOONBIIMKA KOI(POUIMEHT KPAaTHOCTH MOMEHTa HAarpy3KH
¢a3 L1, L2, L3.

B cnyuae, korja MOIIHOCTH BCEX OCBETHTENBHBIX IMPHUOOPOB OJMHAKOBHI
U paBHBI Py, a Takke OJMHAKOBBI PAcCCTOSTHHS M MEXIy BCEMH CMEXHBIMU
TOYKAMHU TOJKIIOUEHHUS OCBETHUTEIbHBIX mpubopoB dopmynsr (9.3), (9.6),
(9.7) moryT ObITh MpeACTaBICHBI B YNPOIIEHHOM BHJE ¢ KO3QPHUIHEHTAMHU
KpaTHOCTH aHanmorudHo ¢opmynam (9.8) — (9.11). IMokaszatenr GLx B 3TOM
cllydyae 3aMeHSeTCsl Ha KOJIMYEeCTBO OCBETHTEIbHBIX IPUOOPOB.

IepBoe Boipakenue B ycioBusx (9.3) uim (9.11) mpoBepsieTcss OTACTBHO
JUIsl JIEBOTO W MpaBOTO IUieya Mapka, ¥ BbIOMpAaeTCs MaKCHMalbHOE
3HA4YEHHE M3 JBYX BHIOOPOK AN IUIeY, a BTOpOE — AN Bcero mapka. Jlesoe
IIJIeYO0 Mapka — OT MepBOro pureis A0 orBeTBiIeHHs kabens k IITHO, npasoe
— ot orBerBineHusa kabens k HTHO no mocnemgnero purens. st CHUXKEHHUS
MOTePh HANPSDKEHUS W MOIIHOCTH B PAaclpelesUTEeIbHON JIIEKTPOCeTH
HEOOXOAMMO CTPEMHUThCS IIpH NOJAKIIOYeHHH orTeerBieHus k [IHO «
PaBEHCTBY B ABYX IlJIe4axX HAanOOJBIINX 3HAUCHUI MOMEHTOB Harpysku ¢as.

ITocne BBIOOpa MOpsAKA MOJIKIIOUEHHS OCBETUTEIBHBIX NMPUOOPOB M UX
rpynn K ¢a3zaM IpynioBOid M pacHpeneIuTeIbHON 3JIeKTPOCETH MPOBOJIUTCS
pacyeT  YCTAHOBJCHHBIX  MOIIHOCTEH  OCBETHUTEIBHOH  yCTaHOBKH
JKEJIE3HOIOPOXKHOTO Mapka 1mo GpopmyiiaM, npuBeaéHHbIM B Tabaume 9.1.
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Tab6muna 9.1 — @opmys! s pacdeTa YCTAaHOBJICHHBIX MOITHOCTEH OCBETHTENBHOIT

YCTAaHOBKH

OcBeTuTenbHas yCTAHOBKA, 4acTh dopmynal) ? @I:SBT;EM
OpHa JKecTKas monepedynHa Py =2Py (N +1) 9.12
XKecTkue morepeynHsl B IEBOM
rieye mnapka:
HOJKJII0YeHHbIC K (aze L1 PynL1 = Pyp GuiLa 9.13
HOJKJII0YEHHbBIC K (aze L2 PynL2 = Pyp GuiL2 9.14
MOJKIIOYCHHEIC K aze L3 PynLs = Pyp GuiLs 9.15
XKecTkue momepeynHbl B IPaBoOM
rieye mnapka:
NOJKJII0YeHHbIC K daze L1 PynL1 = Pyp GriL1 9.16
HOJKJII0YEHHBIE K (aze L2 PynL2 = Pyp GriL2 9.17
MOJKJII0OYeHHbIE K (aze L3 PynLs = Pyp GiiLs 9.18
JXKecTkue mormepeyrHbl BCEro
JKEJIE3HOIOPOIKHOTO MapKa:
HOJKJII0YeHHbIE K (aze L1 PyL1 = Pyr GL1 9.19
HOJKJIIOYEHHBIE K (aze L2 PyL2 = Pyp GL2 9.20
NOJKJII0YEHHbBIE K (asze L3 PyLs = Pyp GL3 9.21
MOJKIIOYEHHBIC K Ga3zam L1, L2, L3 Pys = PyL1+ PyL2+ Pyis 9.22
IIpumevanus.
Y B ¢opmynax nepemenHas Gxxx — KOIMYECTBO PUTeNeil A1 COOTBETCTBYIOMIETO YCIOBUSA
10 IEPBOMY CTOJIOITY.
2) Pe3yJ'II)TaT pacdera yCTaHOBJ’IeHHOﬁ MOIIHOCTH IIO BCEM dpopMynaM B KHJIOBATTax.

Mpumep 9.1A

Hcxoauble JaHHBIE 110 3a7aHHI0 A.

HomuHanbpHas MOIIHOCTH MpokekTopa P,on mpuHMMaercs pasHoit 0,046 kBT mo maHHBIM
tdaitna ¢doroMeTpHUecKNX W3MEPEHHWH, OTPaXKEHHBIM B OTYETE 110 CBETOTEXHHYECKOMY
pacuery (npunoxenue b).

ITpuBenenHas K HOMHHAJIbHOMY HANpPSKEHHIO CETH NHMTAHUS YCTAaHOBJIEHHAs MOUIHOCTh
OCBETHTEIBLHOT0 MPpUOOpa co CBETOAHOJHBIM MoJyJieM Py onpejeinsiercs mo ¢popmyiie (9.2):

P, = 0,046 xBr.

B BHIy OTCYTCTBHS OTpaHMYEHHH Ha pa3MelleHHe TPaHCPOPMATOPHOW MOACTAHIUU B
KypCOBOM TIpOEKTE C IeNbI0 CHWKEHHs II0Teph HANpsHKEHHS W MOIIHOCTH B
pacrpeleuTeIbHON 3IeKTpoceTn moxkirodeHne oreerienns Kk IIHO ocymectBieHo mo
LEHTPY MapKa.

I'pynma oCBETHTENBHBIX TNPHOOPOB, KOTOPHIE YCTAHOBICHBI Ha OJHOH IKECTKOH
IonepevYnHe, TOAKIYaeTcs K oaHOH dase Tpexdas3HOi  MarucTpanbHOH JTHHUH
pacnpeaenuTenbHOl ceTH.

PaccMOTpeHBl TpM TOpsJKa MOJKIIOYEHUS TPYIN 10 JUIMHE MarucTpanbHON JIMHHU.
CxeMsl pejicTaBieHsl Ha pucynkax 9.111p-9.411p.

THopsaook nookauenus 6 npaswix nievax na pucyurax 9.11p-9.2I1p ne onmumusuposancs
¢ yenvlo npedcmasienus 6apuanma He u0eaibHo20 pacnpeoeienus no Gasam HazpysKu.

Ha pucynke 9.3Ilp npedcmasnen eapuanm nookiouenus npu  CUMMEMPUYHOM
OMHOCUMENbHO MOUKU Numanus nopsoke yepedosanus ¢paz L1-L2-1.3-L3-L2-L1... ¢ negom u

6
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npagom nieve. Dmom eapuanm 6Oolee PAYUOHANEH ¢ MOYKU 3PEHUsl CHUJICEHUs NOMmepb
HANpAdNCeHUs U MOWHOCMU 68 MPexX@a3HblX TUHUAX OMOEIbHLIX nled, HO umeen 00CMAamoyHo
BbICOKYIO 8ePOAMHOCMb NOBIUEHHOU HepasHOMepHocmu Hazpy3ku ¢az 6 aunuu om LIHO.
s cHudcenus smoi 8epoAmMHOCMU HeoOX00UMO 6 niede coOn00ams NOPA0OK NOOKIIOYEHUs
¢az 6 Hnanpasnenuu om nociedHel 2pYnnvl INEKMPONPUEMHUKOS K MOYKe NUmaHus
(cummempuuneili omHOCUMENbHO MOYKU NUMAHUS) U ROOKIIOHYAMb NOCACOHUE 2PYNNbl
2NIEKMPONPUEMHUKOE 8 KAXCOOM Hnlede K pAasHuiM Gazam (nopaooKk cumMmempuyHblil
omHocumenvro gazvl L2). Ilpumep maxoco nooxknouenus nokaszan Ha pucynke 9.4I1p.

B kypcosom npoexme mneobxooumo paccmompemsv MONbKO GAPUAHM C  NOPSAOKOM
uepeoosanus ¢paz (L1-L2-L3-L3-L2-L1...)-(...L3-L2-L1-L1-L2-L3), T.e. cummempuunslii
OMHOCUMENbHO MOUKU noOkaloueHus u ¢gaszel L2, max kax npu npunamom ycioguu
nooxknouenus tunuu om LIIHO no yenmy napka smom eapuanm naubonee payuoHaieH.

k IIIHO G|_1/ GLZ/ GL3= 4/3/3
Am_x 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 nieudo IIpaBoe mieqo

Anix — KO3hGUUHEHT KPAaTHOCTH MOMeHTa Harpy3ku (as3sl LX neBoro miueda
(An1=6; Anz2 = 4, Ans = 2,5),

AnLx — KO3pPUIHEHT KPAaTHOCTH MOMEHTa Harpy3ku ¢assl LX mpaBoro ruieda
(A1 = 6; Az = 2,5, Az = 4).

Pucynok 9.11Ip — Cxema mopsiaka L1-L2-L3-L1-L2-L3-L1-L2-L3-L1 noaxiroueHus rpynmn
OCBETHTEJIBHBIX MPUOOPOB K Tpex(a3HON MarucTpanbHOM JIMHUU

k IITHO GL1/ GLzl GL3: 3/4/3
Am_x Al‘ILX
4,5 L1 4,5L 0,5L 1,5L 2
4 L2 3,5L 0,5L 2,5L 4,5L 7
4 L3 25L 15L 3,5L 3,5

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

Anix — KO3hOUIHEHT KPAaTHOCTH MOMeHTa Harpy3ku (as3sl LX neBoro miueda
(An1 = 4,5, Ana = 45 Ans = 4),

Anix — kKo3ppumeHT KpaTHOCTH MOMEHTa Harpy3ku ¢assl LX npaBoro mieua
(AmL1 = 2; Amz = 7; Ams = 3,5).

Pucynok 9.211p — Cxema mopsiaka L1-L2-L3-L3-L2-L1-L1-L2-L3-L2 noakmroueHus Tpymn
OCBETUTEJIBHBIX TPUOOPOB K Tpex(a3Hoil MarucTpaibHON IHHUN
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k IIIHO G|_1/ GL2/ GL3: 21414
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 15L 2,5L 4

N I I I I
Ne purens |1 2 3 4 5 6 7 8 9 10
JleBoe mievo [IpaBoe nieyo

Anix — KOG GUIHEHT KPaTHOCTH MOMeHTa Harpy3ku ¢a3sl LX neBoro mieua
(An1 =45 An2=4; Ans = 4),

AnLx — KO3 PUIHEHT KPaTHOCTH MOMEHTa Harpy3kH ¢as3sl LX npasoro mieya
(Ani1 = 4,5, Anz = 4; Ans = 4).

Pucynok 9.3IIp — Cxema mopsiaka (L1-L2-L3-L3-L2)-(L2-L3-L3-L2-L1) nogkiaroueHns rpymi
OCBETUTEIBHBIX NPUOOPOB K Tpex(ha3HOW MarucTpaibHON JIMHUH

x ITHO GL1/ GLz/ GL3: 3/4/3
AJ‘[LX A]'[LX
4,5 L1 4,5L 15L 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 mieyo [IpaBoe niedo

Anix — KO3hOUIHEHT KPAaTHOCTH MOMeHTa Harpy3ku ¢as3sr LX neBoro mieya
(An1 = 4,5, Ana = 45 Ans = 4),

Anix — KO3pPUIIHEHT KPATHOCTH MOMeHTa Harpy3ku ¢assl LX mpaBoro rureua
(Anc1 = 4; Anz = 4; Ans = 4,5).

Pucynok 9.41Ip — Cxema nopsiaka (L1-L2-L3-L3-L2)-(L2-L1-L1-L2-L3) noaxitoyenus rpymmn
OCBETHTEIBHBIX IPUOOPOB K Tpex(hasHOl MaruCTpanbHON IMHUH

Pe3ynpTaTel MpoBepkH B COOTBETCTBHM C ycioBueM (9.11) paccMOTpeHHBIX HOPSAKOB
MOJKTIOYESHHUS TPYINI OAHO(A3HBIX HATPY30K B MAaruCTPAlbHOW JIMHUU NMPHUBEJCHBI B TaOuIe
9.1I0p.

ITo pesynsraTam pacueroB (cM. Tabmumy 9.1I0p) mns paccmaTpuBaeMOW OCBETHTENBHOM
YCTAaHOBKM Mapka Haubojee palMOHANbHOW SBISETCS CXEMa pAaCIpEAENUTEIbHOIl CeTH ¢
MOPSIIKOM MOJKJIIOYEHUS TPYII OCBeTUTENbHBIX mpubopos (L1-L2-L3-L3-L2)-(L2-L1-L1-L2-
L3) ¢ cummerpueil B miedax OTHOCHTEIBHO TOYKH MOAKIIOYEHHUs U ¢passl L2 (cM. pucyHOK
9.4I1p).
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Tabauna 9.111p — Pe3ynpTaTel pacdera YCIOBHH HAHMCHBIINX IIOTEPh HANPSDKCHUS U
MOIIHOCTH B Tpex(]a3HOW pacnpenesUTeIbHOH CeTH HPH MOIAKIIOYCHUH
01HO(a3HBIX HATPY30K

K KonungecTBo
Topsiziok 03 PHUIHEHT KPATHOCTH - Heoasmio-
HOJKITIOYCHUS Inewo MOMEHTA Harpyski HonepeYrnH Me[]?HOCTb
0oHO(A3HBIX napka A max H, %
Harpy3ox Ay | Az | AL 7| GLmax | Gimin
ieya |mapka
L1-L2-L3-L1- | jlepoe | 6 | 4 | 25| 6
L2-L3-L1-L2- 6 4 3 33
L3-L1 IlpaBoe | 6 | 2,5| 4 6
L1-L2-13-L3- Jleboe |45| 4 | 4| 45
L2-L1-L1-L2- 7 4 3 33
L3-L2 IIpaBoe | 2 7135 7
(L1-L2-L3-L3- | Jlepoe | 45| 4 4,5
L2)-(L2-L3-L3- 4,5 4 2 100
L2-L1) TlpaBoe | 45| 4 4 4,5
(L1-L2-13-L3- | jlepoe [45| 4 | 4 | 45
L2)-(L2-L1-L1- 4,5 4 3 33
L2-L3) IlpaBoe | 4 | 4 |45| 45
MunuMansHoe 3Hauenne| 4,5 33

* HpI/IHI/IMaeTCSI HauOOoJIbIlIee U3 3HAUYECHUI TI1eY.

Jlnst cxembl Ha pucyHKe 9.4I1p pacCYMTBIBAIOTCS YCTAHOBJIEHHBIE MOIIHOCTH 10
dopmynam (9.12) — (9.22). Pesynbrarsl npeacrasienst B Tabnuue 9.211p.

Ta6auua 9.211p — Pe3ynbTaThl pacyeTa yCTAaHOBJICHHBIX MOIIHOCTEH OCBETUTEIbHO

YCTaHOBKH
OcBeTuTenbHAs yCTAHOBKA, PacuerHas
Pacuer
JacTh dopmyna

OpHa xecTKas monepednHa 9.12 Py =2-0,046 - (5+1)=0,55«Br
XKectkue monepeynHs! B
JICBOM IIIeYe Mapka:
MOIKII0YEHHBIE K (aze L1 9.13 Pyn: = 0,55 -1 =0,55kBr
TTOJIKTIOYCHHBIE K (a3e L2 9.14 Pyi2 =0,55-2=1,10 kBr
MOIKII0UeHHbIE K (aze L3 9.15 Py =0,55-2=1,10 kBr
XKectkue monepeynHs! B
MpaBoOM IUIEYC MapKa:
NOIKII0UEHHBIE K (aze L1 9.16 Py =0,55-2=1,10 kBt
MOAKJIIOUCHHBIE K (aze L2 9.17 Pyn2=0,55-2=1,10 kBt
MOJKII0YeHHbIE K (aze L3 9.18 Pym3 =0,55-1=0,55kBt
XKecTkue nonepeynHbl BCEro
JKEJIe3HOJOPOKHOrO MapKa:
MOJKII0YEeHHBIE K (aze L1 9.19 P,1=0,55-3=1,65xBt
NOJKJIOUCHHBIE K (a3ze L2 9.20 P, >,=0,55-4=220xBr
MOJKII0YeHHbIE K (aze L3 9.21 P,3=0,55-3=1,65xBr
E‘Z”I“Lg“"‘e”“”e K dasam L1, 9.22 Py = 1,65+ 2,20 + 1,65 = 5,5 kBt
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Mpumep 9.1B

HcxoaHble JaHHBIE 110 3aiaHu0 B.

HomuHanbpHass MOIIHOCTE IpoxkekTopa P,on npunumaercs pasuoit 0,046 kBT mo naHHBIM
¢daiina ¢doToMeTpHUECKHX H3MEPEHHil, OTPaXXCHHBHIM B OTYETE€ II0 CBETOTEXHUYECKOMY
pacuery (npuioxenue b).

IIpuBeneHHass K HOMHHAJIbHOMY HANpPSDKEHHIO CETU NHTAHUS YCTaHOBIEHHAs MOIIHOCTH
OCBETHTEIBHOTO MpUOOpa co CBETOAHOJHBIM MoayneM Py onpeneinsercs no dpopmyie (9.2):

P, = 0,046 xBr.

B BHIy OTCYTCTBHsS OTpaHMYCHHIl Ha pa3MelleHHE TPAaHC(HOPMATOPHOI MOACTAHLHH B
KypCOBOM IpOEKTE€ C IeNbl0 CHIDKEHHS IIOTeph HANpPSDKEHHS M MOIIHOCTH B
pacIpeneNuTeNnbHOl dJIeKTpoceTH HojkiaoueHue orserBieHus k IIIHO ocymectBieHo mo
LEHTPY HapKa.

I'pynma oOCBETHTENBHEIX NPUOOPOB, KOTOpHIE YCTAaHOBICHBI Ha OJHOW JKECTKOI
[oIepeYnHe, IOAKIIoYaeTcss K omHoi dase Tpexda3HOHl MarucTpaabHOW JIMHUHU
pacnpenenuTeNbHON CeTH.

ITopsiIoK MOAKIIIOYEHHS TPYINI 110 JUIMHE MarucTpanbHOH THHHHK 1o BapuaHTty L1-L2-L3-
L3-L2-L1... ¢ cumMeTpueil B IUIe4ax OTHOCHTEJIBHO TOYKH MONKIIOYEeHHS H ¢a3el L2
npexacrtasieH Ha pucyrke 9.5Ip.

x ITHO GL1/ GLz/ GL3= 5/414
Am_x Al‘[LX
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 puremns|1 2 3 4 5 6 7 8 9 10 11 12 |13
JleBoe mieuo IIpaBoe miedo

Anix — KO3hOUIHEHT KPAaTHOCTH MOMeHTa Harpy3ku ¢as3sr LX neBoro miueda
(A1 =7, A2 =7, Az =7),

Anix — kKo3ppunreHT KpaTHOCTH MOMeHTa Harpy3ku ¢assl LX npaBoro mieua
(A =7, Anz = 7; A = 7).

Pucynok 9.5I1p — Cxema nopsiaka (L1-L2-L3-L3-L2-L1-L1)-(L3-L2-L1-L1-L2-L3)

MOJKJIIOYEHHUs TPYII OCBETHTEIBHBIX MPUOOPOB K TpexdaszHoi
MarucTpanbHOW JUHUU

Pesynbrarsl pacyera mokasareineit juis yenosuit (9.11) npusenens B rabuuue 9.3I1p.
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Tabmuma 9.3I1p — Pe3ynpTaTel pacdyeTa IOKasaTeleil U NPOBEPKU YCIOBHI HAaMMEHBIIHX
OTeph HANPSDKEHUS H MOIIHOCTH B Tpex(asHOU pacHpeNenuTeIbHON ceTn
IpU NOAKIIOUEHHN 0JHO(pAa3HbIX HArPY30K

Topsiziok Koapdunuent kpaTHoCTH Kommecrso
HOJKIIOUEHHUs Inewo MOMCHTa HarpysKu epedn Hepaniio-
HoIepednH MEpHOCTH
0oHO(A3HBIX napka AL H. %
Harpy3ox Ay | Az | AL Gimax | Gimin 0
mieda |mapka*
(L1-L2-L3-L3-
L2-L1)-L1-(L3- JleBoe 7 7 7 7 , ; A .
L2-L1-L1-L2-
L3) IIpaBoe | 7 7 7 7

* HpI/IHI/IMﬁeTCﬂ HanOoJIbIlIee U3 3HAUCHUN TLIeY.

Jnst cxembl Ha pucyHke 9.5[Ip paccYHMTBIBAIOTCS YCTAaHOBICHHBIE MOIIHOCTH IO
dopmynam (9.12) — (9.22) ¢ y4eToMm OTHECEHHs KECTKOM Tmormepedurnl Ne7 K JI€BOMY IUIEdy
napka. Pesynbratsl npencrasiensl B Tabnune 9.411p.

Ta6nuua 9.4I1p — Pe3ynbTaThl pacueTa yCTAHOBICHHBIX MOIHOCTEH OCBETUTEIBHOM

YCTaHOBKH
OcBeTHTeNbHAs yCTAHOBKA, Pacuernas
Pacuer
4acTh dopmyna

OpHa xecTKas monepednHa 9.12 Py = 20,046 - (5+1)=0,55kBt
JKecTkue monepeynHsbl B
JICBOM IIJIeUe mapKa:
NOKJII0YCHHBIE K (aze L1 9.13 Pym: = 0,55 -3=1,65«kBr
MOAKJIIYCHHBIC K (aze L2 9.14 Py, =0,55-2=1,10 xBr
MOJKJIIOUCeHHBIE K (aze L3 9.15 Pynz=0,55-2=1,10 kBr
XKectkue monepeynHs! B
MpaBoOM IUIEYC MapKa:
NOIKII0YEHHBIE K (aze L1 9.16 Py =0,55-2=1,10 kBt
MOAKJIIOUCHHBIE K (aze L2 9.17 Pym2=0,55-2=1,10 kBt
MOIKII0UEHHBIE K (aze L3 9.18 Pym3=0,55-2=1,10 kBt
XKecTkue monepeynHbl BCEro
JKEJIe3HOJOPOKHOr0 IapKa:
NOIKII0YEHHBIE K (aze L1 9.19 P,1=0,55-5=2,75 kBt
MOAKJIOUCHHBIE K (aze L2 9.20 P,>,=0,55-4=220«Br
MOIKII0UEHHBIE K (aze L3 9.21 P,3=0,55-4=220xBr
E‘;’l“l_]g"“e‘““"e K dasam L1, 9.22 P,s = 2,75 + 2,20 + 2,20 = 7,15 kBt
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9.2 PacueTHbIe HATPY3KH OCBETUTEJIbHONH YCTAHOBKH
9.2.1 PacuerHast MOIIHOCTD

ITosicHeHHE K MOHATHIO

'"pacyeTHasi MOLIHOCTD"

Tepmun "pacueTHas MOIIHOCTH"' B HOPMATHUBHBIX IPABOBBIX AaKTax IO
SHEPreTUKEe U NCKTPUPUKALMK OJHO3HAYHO He ompenencH. [TosTomMy nox 3TuM
HOHATHEM B JINTEPATyPe ¥ HOPMATHBHBIX HCTOYHUKAX MOTYT OBITH OIpEEICHbI
HECKOJIBKO Pa3iIMYHbBIX BEIIMYMH 110 [IeIeBOMY HAa3HAUCHUIO:

1) MOIIHOCTb, COOTBETCTBYIOIAs TAKOW HEW3MEHHOM TOKOBOM Harpyske,
KOTOpasi SKBUBAJICHTHA (hJaKTUUECKONH M3MEHSIOIIEHCS BO BPEMEHH HArpy3Ke 0
HanOOMbIIEMy BO3MOXKHOMY TEIUIOBOMY BO3AEHCTBHIO (TeMIlepaType HarpeBa
WM TEIUIOBOMY M3HOCY M30JILMM) HA 3JIEMEHTBI CUCTEMBI 3JIEKTPOCHAOKEHHS
[9.9,9.10,9.11];

2) MOLIHOCTB, COOTBETCTBYIOINAs HAWOONBIINM BO3MOXHBIM IIOTEPSM
HanpshKeHHs B cucTeMe snekTpocHadxenns [9.9, 9.11];

3) MOLIHOCTh, COOTBETCTBYIOLIASE TAKOW HEM3MEHHOW TOKOBOW HArpyske,
KOTOpasi )KBUBAJIEHTHA (PaKTUUECKOI M3MEHSIONIelics BO BpEMEHH Harpyske I10
norepsim srektposuepruu [9.9, 9.11];

4) MOIIHOCTb, KOTOpasi OIpejeNsieT HOTPeONIeHHE DJIeKTPOIHEPrHU  3a
(haxTHUECKH BpEeMEHHOI HHTEpBaJl.

UYerBepTas BeJIMYMHA, KaK IPaBUIIO, IPEJICTABISAET COOOM CpesHee 3HaueHue
Harpy3ku Pg, Ha IOCTAaTOYHO IJIMTEIBHOM HHTEpBaje BPEMEHH (CYTKH, MECAI,
rox). Takas Harpy3ka He MOXET OINPEACNATh ClydalHble COOBITHS HANOOIBIIETO
BO3MOKHOT'O HarpeBa IpoBOJOB, Kabelnei, TpaHCcGopMaTOpPOB MIIM HAMOOJIBILIMX
BO3MOXHBIX ITOTEPb HAPSDKCHUS B HUX.

CrnoBocoueranne "HaHMOONBIIEr0 BO3MOXKHOTO" B JIAaHHOM KOHTEKCTE
HEO00XOIUMO OTJIHYaTh OT BO3JACHCTBUS MAKCHMaJIbHOH (ITMKOBOI) MOIIHOCTH
Pmax-0 Ha O4EHb KOPOTKOM OTPE3KE BPEMEHH OT CEKYH[| JO HECKOJIbKUX MHHYT H
MIOHMMATh KaK MaKCHMaJbHOE W3 CpeIHHMX 3HadeHWH Psr, Ha HHTepBaie
YCpemHEHHs, paBHOM TPEM ITOCTOSIHHBIM BPEMEHH HarpeBa MpoBopHHKa 7o, T.e.
i anektpocereir 1o 1kB ycnmoBuo paBrom 30 mummyt [9.9, 9.10, 9.12, 9.15
m.1.3.2] (oTmenbHO BBIEEISAIOT TpaHCHOPMATOPBI, UL KOTOPBIX HHTEpPBAI
YCpenHeHH sl coCTaBlseT oT 4,5 10 9 4 M peKOMeHyeTcs NPUHUMATh PaBHBIM
paboueii cmene [9.12, 1. 4.2]). IIpx 3TOM IOIKHO COGIIOAATHCS YCIOBHE, YTO
(axTHUecKkass MaKCHMaJbHash MOIMHOCTh Pmaco MOXET mpeBemIaTe Paro
(HanOOJIBIIYI0 BO3MOXKHYIO IIO LIEJIEBOMY Ha3HAuUeHUWIO | U 2) ¢ BEpOSTHOCTHIO
He 6onee 0,05 [9.10].
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Tperbss 1O LENEBOMY HA3HAYCHUIO MOLIHOCTh  Hauboliee 4acTo
OIpeIeNsIeTCs KaK CPeAHEKBaApaTHYHOE 3HAaYE€HHE MOLIHOCTH P, 3a MHTEpBa
OT Yaca [0 roga. JTOW BENMYMHOH MOXXHO 0o0jee TOYHO MO CPAaBHEHHIO CO
CpeIHEe MOIIHOCTBIO Ha OJMHAKOBBIX MHTEPBalaX BPEMEHH XapaKTepH30BaTh
CpEIHUIA IeperpeB MPOBOJHUKOB, HO HE HAUOOIBIINI BO3MOXKHBIH.

Beinren3oKeHHbIi MaTepral HO3BOJISIET COCTABUTH HEPABEHCTBO

Prax> Psto @2 > Pe ® > Pcp (4),

I7ie B CKOOKaX yKa3aHbI IIyHKTHI U3 IIEpBOro ab3ala MOsICHEHNUSL.

Bce ameMeHTHI 9TOro HepaBeHCTBa OyAyT PaBHBI MEXIy cOOOH TOIBKO B
OJIHOM Cilydae, KOIJa Harpyska He M3MeHsieTcst Bo BpeMeHH. Ilostomy st
MPaBUILHONH HACHTH(GHUKAINKE BEIUYMH B HEPABEHCTBE HEOOXOIMMO BBOIUTH
JUISL HUX Pa3JIMYHbIC Ha3BaHUS U 0003HAYEHHU.

OTMeTHM, YTO MOLIHOCTH IS OHPEACIEHUs II0Teph U HOTPEOJICHUS
JJIEKTPOIHEPTUH HE BCErJa IPEACTaBISIIOT COOOH CpeqHeKBaJpaTHYHBIE H
CpenHHe 3HAUeHWs 3a JOCTaTOYHO OOJBINON HHTEpBAl BpeMeHH. B meromax
pacyeTa  HOTpEOJEHUS  SNCKTPOSHEPrHMH IO TOJOBOMY HYHCIy  4acoB
HCTIONB30BaHU MakcuMmyma Harpy3ku [9.13, puc. 3.4] m BpemeHH NOTEpb
(BpeMeHH MakCHMaJbHBIX moTepb) [9.12, 1. 8.6] ucmonb3yercss MakCHMaIbHOE
U3 CpeIHMX 3HaueHuil MomHocTH P3p Ha uHTepBane ycpenueHus 30 MUHYT
(npuHsiTast JUCKPETHOCTH rpaduka Harpysku npenpusitast [9.9]). st pacyeros
CTAaIlHOHAPHBIX IIPOLECCOB B DHEPreTHYECKUX CHCTEMax IpPUMEHSeTcs
AHAJIOTUYHBIT MUHUMAJIBHBIA NEPHUOJ| YCPEIHEHHS MOILHOCTH, KOTODBIH, Kak
IIPaBHIIO, PaBeH AUCKPETHOCTH ydeTa 3jiekTpodnepruu 30 munyt [9.14]. Torma
Pmax-30 OyzeT paBHa MaKCHMalbHOMY M3 CPEAHHX Ha YKa3aHHOM HHTepBae
YCPEAHEHHUS H C HEKOTOPBIMH JOMYIICHUSIMA MOXKHO TIPHHSTh

P30 = Paro 2= Py @9 = Py,

JUi1s yKa3aHHBIX yCIIOBUH PA3IMYHbIC MOIIHOCTH MO IIEJICBOMY Ha3HAUCHHIO
W3 HepBOro absama IOSCHEHMSI PaBHBI MEXIy CO0OW W paBHBI 3HAYCHHIO
pacueTHOi MomHocTH Pp, koTopoe ompenensercs B coorBerctBuu ¢ [9.10,
m2.10umn 3.2.1.7].

VickimroueHne B paBeHCTBE YKa3aHHBIX MOIIHOCTEH — 3TO HEpaBHOMEPHOE
pacrmpe/ieneHre Harpy3Kku 1o ¢asam (fanee Mo TEKCTY HepaGHOMepPHAsS HAZPY3KA
da3) TpexdazHoi CHCTEMBI ANEKTPOCHAGKEHUST onHO(Ma3HBIMU
3JIEKTPOIIPHEMHHKAMH, [IPH KOTOPOM

Prax-30 = P30 ®¥ <Py,

Bonee noapobHoe onucaHne npyu HEPaBHOMEPHON Harpyske (a3 mpHBeIeHO
nasee.

B KypCOBOM TPOCKTEC 10OJ IMOHATUEM paC‘leTHOfI MOIITHOCTH Pp
onpeacjainuM MOIIHOCTb, COOTBETCTBYHOIIYIO HauOOJIBIIUM BO3MOXHBIM
TEeMIIEpaTypaM HarpeBa MW IMOTEPAM HaANPAKCHHUA B MNPOBOAAX, Ka6€J’I${X,
KOHTAKTax U APYTruX TOKOMPOBOAAIIUX DJICMCHTAX.
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IosicHeHHe K ONpe/IeJIeHHI0 PAcYeTHOI MOIIHOCTH NPH HEPABHOMEPHOCTH HArpy3KH (a3

B ob6mem ciyuae pacueTHast MOITHOCTE Py ompenensercs mo Gpopmye
Pp=PyK:,

rae K — ko3 GuuueHT crnpoca rpymis 3IeKTPOHPUEMHHKOB.

Koadduuuenr crmpoca — 3T0 OTHOLICHHE MaKCHMAaJbHOH HOTpeOIsieMoit
AKTUBHOW MOIIHOCTH (B yCJIOBHSIX SKCIUTyaTalld 3JIEKTPOOOOPYHAOBAaHMS) WK
pacdeTHO#  Harpy3ku  (TpH [POCKTUPOBAHUH  3JICKTPOYCTAaHOBOK) K
ycTaHoBiaeHHON MoruHocTH [9.11, ctp. 23 u ctp. 50]. 3HaveHus K03DPUIHEHTOB
CIpoca MPUBOASTCS B CHPABOYHHUKAX.

@opMys1a pacdyeTHONH MOIMHOCTH HMEET OAMHAKOBBIH BHJ Ul pacdera
onHo(hasHeIX U Tpex(hazHbIX Harpy3ok. OJHAKO, MPU BKIIOYCHHH OXHO(A3HBIX
HAarpy3oK B Tpex(asHyl0 CeTh O4YCHb YacTO HE MOJy4aercs CHaelaTh
pPaBHOMEPHOE pacIpeieleHne Harpy3kd 1o (asaM H3-3a pa3HOW MOIHOCTH
JJIEKTPOIPUEMHUKOB, MX KOJIMYECTBA, HE KPATHOTO TPEM IIPH OJHHAKOBOH
MOILIHOCTH, WM pa3HOTO pacCTOSHWS OT TOYKH IUTaHHUS JO TOYEK
TIO/IKITFOYCHHUSL.

Ilpu Hanuyuu HEPABHOMEPHOH HArpy3ku (a3 HCHOIb30BaHHE CpEOHEH
pacueTHOH MomHOCTH (a3bl Ppe, Hapymiaer (QU3MYECKHi CMBICH pacueTHOH
MOIIHOCTH, TaK KaK CHIDKACTCsl HauOOJbIIee BO3MOXHOE BO3/CHCTBHE Ha
9JIEMEHT CHCTEMBI JHEProCHAOKeHHS. ITOT TE3UC MOXHO MPEICTABUThH
HEPaBEHCTBOM

Pchp < Pmeax:
Pchp: Ple = PpLz = PpL3 = Pp/ 3,

e PpLmax— MOIIHOCTH HanOoIee HarpyKeHHOH (as3bl;
PpL1— pacuernas MomrHOCTh (a3 L1;
PpL2— pacuerHas MomHoCTb (a3 L2;
PpLs— pacuernas MouHoCTh (a3 L3.

B 3aBucHMOCTH OT 3HaUeHWs HEPaBHOMEPHOCTH HArpy3KH IO (azam,
pe3ynbTaThl  pacyeToB M BBIOOpa  CEYEHHMS INPOBOAOB U Kalelnei,
TpaHc()OPMATOPOB ¥ JPYIHX TOKOHPOBOISAIIMX SJIEMEHTOB MOTYT ObITh
YIIOBJICTBOPUTENBHEIMA  (C  JOIMYCTHMOH HOTPENIHOCTBIO  pacdera) WU
HEYyJOBICTBOPUTEIBHEIMA. B mociemHeM ciydae OymeT HMETh  MECTO
MPEeKACBPEMEHHBINT H3HOC, a Takke BO3MOXKHO aBapUHHBIA OTKa3 H3-3a
meperpeBa TOKOBEIYIIMX JJIEMEHTOB M HX H3OIHU WM HEIOIyCTHMOIO
HaOpsHKCHHS ~ HAa  3QKHMaxX  AJICKTPONPUEMHHMKOB.  YT0OBI  m30ekaTh
HEYyJOBJICTBOPUTEIBHOTO ~ pe3yibTaTa,  WCHONB3YIOT — PEKOMEHIALMH B
cootsercreun ¢ [9.10].

Bobimucka u3 PTM 36.18.32.4-92, noanynkr 3.2.1.7.

Ilpn Hamyuuy TPyNIbl  OZHO(A3HBIX AIEKTPONPHEMHHKOB, KOTOpPBIE
pacnpezenensl o $a3aM ¢ HepaBHOMEPHOCTBIO He BhIIIe 15% 10 OTHONIEHHIO K
o01eit MoHOCTH TpeX(ha3HbIX U OAHO(DA3HBIX JIEKTPOIPUEMHUKOB B TPYIIIIE,
OHM MOTYT OBITh IpPEACTaBICHHI B pacyeTe Kak OSKBHBAJICHTHAs TIpyIIa
Tpex(azHbIX DIEKTPONPUEMHUKOB C TOW JK€ CYMMapHOW HOMHMHAIbHOW
(YCTaHOBJIIEHHOW)  MOLIHOCTbIO. B cimydae  mpeBbIIICHHS — yKa3aHHOU
HEpPaBHOMEPHOCTH, HOMUHANIbHAs (YCTAaHOBJICHHAS!) MOLIHOCTh JKBHBAJCHTHOM
Ipynmbl  Tpex(aszHbIX dJIEKTPONPHEMHHKOB HPHHUMACTCS PAaBHOH TPOHHOMY
3HAYEHHIO MOLIHOCTH Hanboee 3arpykKeHHOH (Ba3bl.
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Crout 0OpaTWTh BHHMAHHE, YTO MOIHOCTh OSKBHBAJICHTHOW TPYIIIBI
Tpex(hazHbIX dIEKTPONPUEMHHKOB — 3TO PACUYETHAS] MOIITHOCTb 10 BO3JEHCTBHIO
OT KOHKDETHBIX KpHTepHeB. B NaHHOM pacCMOTpEHHH — [0 HAHOOJbLIEMY
BO3MOXKHOMY TEIUIOBOMY BO3JIEHCTBHIO (TEMITEPATYPE HATPEBA MU TEIIOBOMY
W3HOCY W30JLIINK) Ha 3JIEMEHTHI CHCTEMBI dJIEKTpocHabkenus. Hampumep, ecii
B Hapy)XHOH OCBETUTEJIbHON yCTaHOBKE HEPaBHOMEPHOCTH HATPYy3KH (a3 BhILIE
15 % w mpuMeHsieTcss YCIOBHE TPOWHOTO 3HAYECHHsT MOIHOCTH Hambolee
HArpy)KeHHOU (a3bl ISl OMpPENENICHHsS DKBUBAJIECHTHOW MOIIHOCTH TPYIIBI
Tpex(a3HbIX ICKTPONPHEMHHUKOB, TO 3HAUYCHHE ITOW MOIIHOCTH MPEBBIIIACT
(haKTHYECKYIO YCTAHOBJICHHYIO MOIIHOCTh BCEX OCBETHTEIBHBIX HPHOOPOB.
Hcmons30Banie B JaHHOM Cilydae SKBHBAICHTHON MOIIHOCTH JUIS pacdyera
MoTpeOIeHUsT WM TOTeph  JJIEKTPOSHEPIMH IPHBEJET K  3aBBILICHHIO
Pe3yJIbTaTOB.

3aMeHa  OAHOGA3HBIX  OJJIEKTPOINPHEMHHKOB  C  HEPABHOMEPHBIM
pacnpeneneHieM 1o (hazaM Ha OKBHUBAJICHTHYIO TIPYyMIy Tpex(asHbIX B
cootBerctBuH ¢ [9.10] mpuBeneT K 3aHMKESHUIO TIOTEPh HANPSHKECHUS B CETH, TaK
KaK P TaKO# 3aMeHe TOK H, CIEI0BATENBHO, TOTEPH HAIPSHKEHUSI B HYJIEBOM
mpoBoze OYIyT PaBHBI HYIIO.

Heo0xomuMo OTMETHTH, YTO 1O KPHTEPUIO TOTEPh HAIMPSHKEHUS B CETH
HEPaBHOMEPHOCTh HArpy3ok ¢a3 onpeaesseTcs He TOJIbKO HEPaBEHCTBOM
3HAYEHUH Harpysok (cyMMapHbIX MOIIHOCTEH 0JTHO(A3HBIX
JIIEKTPONIPHEMHHUKOB ISl KaXKIOW (ha3el), HO M HEPABEHCTBOM HX MOMEHTOB.
DT0T Te3uc Goee moApoOHO OY/IET MOSICHEH Jlaee.

3uaueHus Pyimax ¥ Pyimin ONOpemesifoTcs Mo pes3yibTaTtaM pacdera
dbopmyn (9.13) — (9.21) ormenpHO Il KaXIOTO IUieYa M BCEro mMmapka

(Tabauma 9.2).

Ta6mumna 9.2 — @opmynsl i1 pacdyeTa HEPAaBHOMEPHOCTH paclpeleleHus Harpy3Ku

OCBETHTEJIBHBIX MPUOOPOB 1o (a3zam Tpexda3zHoH ceTH

IToxazarens Dopmyna q)?gx;gm
YcTaHoBieHHas
MOIIIHOCTh B Haubosee
Harpy)XeHHOH Qasze:
- JIEBOTO ILjIeYa mapkKa PynLmax = max{PyaL1, Pynr2, PynLs} 9.23
- IpaBoro Ijeda napka PynLmax = max{Pynr1, Pyn2, Pym.s} 9.24
- BCETO MapKa PyLmax = max{PyL1, PyL2, PyL3} 9.25
YcTaHoBieHHAas
MOIITHOCTH B HAUMECHEEC
HarpyXeHHO# (aze:
- JIEBOTO IIJIeYa mapKa PynLmin = min{PyaL1, PynL2, Pyns} 9.26
- IpaBoro IJjievya napka PynLmin = min{Pynv1, Pyni2, Pynis} 9.27
- BCEro mapka PyLmin = min{PyL1, PyL2, PyL3} 9.28
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[Ipomomxenue TadauIs! 6.2

Homep

[oka3zarensb Qopmyna Gopmybl

1

HepaBHOMepHOCTB

- JICBOTO, TIpABOTO Hr = Hn = (PyitLmax — Pyimin)/Pyaimin - 100%2 |  9.29
Imjcyua napKa

- BCETO MapkKa Hs = (PyLmax — PyLmin)/PyLmin * 100% 9.30
IIpumeuanus.

1) Ilpu BKIIOUEHHUH BCEX OCBETUTENBHBIX NPHOOPOB Ha JKECTKOH IomepednHe B oqHy (asy
U depegoBanHuu nogkiaodeHns ¢as L1-12-L3-1L3-L2-1L1 (L3-L2-L1-L1-L2-L3) nnu L1-L2-
L3-L1-L2-L3 Harpy3ku >KE€CTKUX MOIEPEYHH K TpeXx(pa3HOU CHCTEME pacHpeeuTeNbHO
cetu (MaructpaabHOMy Kabenro) HepaBHoMepHOcTH Hy, Hy ninm Hy mpessimator 15 % npu
KOJTHYECTBE JKECTKUX MoIepedrH 10 20 BKIIOYHTEIHHO U HE KPaTHOM 3.

2) HepaBHOMEpHOCTH Harpy3ku (a3 JeBOro M HPaBOro IJiedya pPaBHBI NMPH OJUHAKOBOU
YCTaHOBJICHHOIH MOLTHOCTH Ha JKECTKUX ITONEPEeYMHAX, UX KOJINYeCTBE U dYepenoBaHuu a3
noakmodeHuss B miaedax L1-L2-13-L3-L2-L1 (L3-L2-L1-L1-L2-L3). Takyro cxemy
MOJKIIOUEHUs DPEKOMEHIYeTcsl NIPUHATh B KypCOBOM IPOEKTe B BHAY OTCYTCTBHSA
OTpaHHYCHHWH Ha pa3MelleHHe TpaHCc(GOpPMaTOPHOHW MOACTAHIUH M C IENbI0 CHIKCHHS
OTeph HANPSIKEHUSI U MOITHOCTH B DJIEKTPOCETH.

PacuerHas MOIIHOCTh npu BKJIFOUCHHUH onHO(ha3HBIX
3JEKTPONPUEMHHUKOB (OCBETUTEIBHBIX MPHUOOPOB):
a) B ogHoGdasHyo ceth win B a3y LX mHOTOda3HO# cetn PpLx, KBT

PpLX = PyLX Kc, (931)
6) B Tpex(a3Hyo ceTh C paBHOMEPHOHN Harpyskoit ¢pas Pyz, kBT
sz = Py): K, (932)

B) B Tpex(a3Hyr ceTh ¢ HEpaBHOMEPHOW Harpy3koil ¢a3 u 3amMeHOW Ha
9KBHUBAJCHTHYI0 Tpex(da3sHyl0 Harpy3kKy @0 KPUTEpHIO TEIJIOBOTO
BO31eCTBUSI HAa ToKompoBoasiue dnemerTsl [9.10, m. 3.2.1.7] Pys, kBT:

- JUIsl HEpaBHOMEPHOCTH He BoImre 15 %

sz = Py): K, (933)
- IUIsl HEpaBHOMEPHOCTH BhIlIe 15 %
sz = 3Py|_max Kc, (934)

raePyix — ycTaHOBIIeHHAs MOITHOCTH pubopoB B daze LX, kBT;
K. — ko3¢ dumnuent cupoca.

Koadppunment cmpoca I OCBETUTEIBHOM YCTAHOBKH HapyXHOM
TEPPUTOPUHN (KEJIE3HOJOPOKHOTO IapKa) NpWHUMaeTcs paBHBIM 1 [9.15,
m. 6.3.39]. Ha ocuHoBe o6mux ¢opmyn (9.31) —(9-34) paspaborans
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GopMynaBl  mIA  YACTHOTO  Ciiydas  OCBETHTECNBHOM  yCTaHOBKH
JKEJIC3HOIOPOKHOrO mapka (Tadmuia 9.3).

MakcumaibHass —nOTpeOisieMas  aKTHBHAs — MOIIHOCTD  Praxso ATt
paccMaTpUBaeMOi OCBETHTENIBHOH YCTAHOBKH JKEJIE3HOJOPOJKHOIO Tapka Oyner
B PEXHME BKIIIOUEHHUS pab0OUYEro OCBEIIEHHS BO BCEX MEKAYIYThSIX M MPOXOAaxX
C THOJICBOW CTOPOHBI, T.€. BKJIIOYEHUH BCEX OCBETHTEIbHBIX MpudopoB Ha 100 %
CBETOBOI'O IIOTOKA U yCTAHOBIIEHHON MomHocTH. Toraa kosduuuent crnpoca

K. = Pmax—30/ Py =1

Hcnons3oBanne B Gopmyne pacyeTHOH MomHOCTH P, B3aMeH Prax.30 MOxeT
JlaBaTh HEKOPPEKTHBI pe3ynbTaT Uil Kodd¢uImeHTa cmpoca B cilydae
HpHUBEAEHUS OAHO(MA3HBIX HArpy30K IPHU HEPaBHOMEPHOCTH Bbime 15 % k
9KBHBAJICHTHBIM TpeX(a3HbIM Harpy3Kam:

Iosichenne k pacuery K.

K.=P,/Py=3Pyma ! Py> 1.

Ta6auna 9.3 — @opMyIbl paCUETHBIX MOIIHOCTEH OCBETUTEIBLHON YCTAHOBKH U €€

yacTen
OcBeTHTeNbHAs yCTAHOBKA, Homep
dopmyna
4acThb (dopMyBl
OpHa xecTkas
A Pop = Pyp Kc 9.35

nomnepevYnHa
KecTkue nonepeduHsl B
JIEBOM ILIeYe MapKa:
MOJKIIOYCHHBIC K (aze L1 PpiL1 = Py Ke 9.36
MOJKIIOYEHHBIC K (aze L2 PpaLz = Py Ke 9.37
MoJKIOYeHHbIe K (aze L3 PpaLs = Pynis Ke 9.38
MOJKJIIOYEHHBIE K (a3zaM ecim Ha < 15 %

Ppi = PpaL1 + PpaL2 + Ppaws,
L1, L2, L3 (3xBuBaneHTHas o 9.39
Tpex¢as3Has Harpy3ka) ccn FHa > 15 %

PpJ'l = 3PyJ'ILmax KC,
XKecTkue monepeynHbl
BCETO JKEJIE3HOI0POKHOTO
mapka:
noJKJIOYeHHbIe K (aze L1 PpL1 = PyL1 K¢ 9.40
MOJKJIOYeHHBIe K (aze L2 PpL2 = PyL2 Ke 9.41
MOJKIIOYEHHBIE K a3e L3 PpLs = PyLs Kc 9.42
MOJKIIIOYEHHBIE K (a3am ccam Hx < 15 %

Pps = PpL1 + PpL2 + PpLs,
L1, L2, L3 (3xBuBaNeHTHas H 9.43
TpexdaszHas Harpys3ka) ecmu Hx > 15 %

Pp): = 3PyLmax Ke,

IIpumeuanue.

1. ®opmyna (9.35) cmpaBemauBa Il BKJIIOYEHHUS BCEX OCBETHTEIbHBIX IPUOOPOB Ha
JKECTKOW momepedynHe B OAHY a3y (pPEeKOMEHAYETCS B KYypCOBOM MpoekTe). B cimyudae
MOJKIIOYCHHUS] OCBETHTEIBHBIX MPHOOPOB Ha IKECTKOil momepednHe K TpeM daszam
HeoOXOOMMO  HcIIONb30BaTh  (Gopmynsl  anHamormuynsle (9.39) nmnsa  ompeneneHus
SKBUBAJCHTHOHN Tpex(a3zHON Harpy3Ku.
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Hpumep 9.2.1A

Hcxonuble JaHHBIE 110 3aJJaHUIO A.

PacueTrHble 3HayeHUs YCTAHOBJIEGHHONW MOIIHOCTH OCBETHTEIBHOH YCTAHOBKH — IO
tabmune 9.210p.

CxeMa mopsJKa MOJAKIIOYEHHS TPYHI OCBETUTEIbHBIX NpUOOPOB K TpexdasHoi
pacmpenenuTensHoll TMHUK cornacHo pucyHky 9.4I0p. Ilpm Takoil cxeme HepaBHOMEPHOCTH
Harpy3ku H npencrasnensr B Tabmune 9.51Ip.

Tabmuua 9.5TIp — HepaBHOMEPHOCTH pacnpeeineHusl Harpy3Ku OCBETUTEIbHBIX PUOOPOB O
(dazam TpexdazHoil ceTn

IToka3zarens (;:;;?EH Dopmyna
VYcTaHoBaeHHas MOIHOCTD B
HauboJiee Harpy>KeHHOH (aze:
- JIEBOTO IJIeya mapka 9.23 Pynimax = max{0,55; 1,10; 1,10} = 1,10
- IPAaBOro IIeYa napka 9.24 Pynimex = max{1,10, 1,10, 0,55} = 1,10
- BCETO mapka 9.25 Pyimax = max{1,65; 2,20; 1,65} = 2,20
VYcTaHoBIeHHAs MOIIHOCTD B
HaMMeHee Harpy)XeHHO# da3se:
- JIEBOTO IJIeya mapka 9.26 Pynimin = Mmin{0,55; 1,10; 1,10} = 0,55
- IPAaBOro IIeYa napka 9.27 Pynimin = Min{1,10, 1,10, 0,55} = 0,55
- BCETO mapka 9.28 Pyimin = min{1,65; 2,20; 1,65} = 1,65
HepaBHoMepHOCTb:
- JIEBOTO, MIPABOTO IIeYa Hy = Hp = (1,10 — 0,55)/0,55 - 100% =

9.29 _

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

Ilpn ompeneneHUH pacYSTHBIX MOIIHOCTEH OCBETHTENBHOW YCTAHOBKH TEPPUTOPUH
KEIIC3HOTOPOIKHOrO Iapka mpuHHMaeM Kodbdumuent cmpoca K., paBHBIM eIHHHIIC.
Pesynbrars pacuera npuseaeHsl B Tadbaune 9.611p.

Tabuauia 9.611p — Pe3yapTaThl pacdeTa pacueTHBIX MOUIHOCTEH OCBETUTENBHONW YCTAHOBKH

OcBeTuTenbHas yCTaHOBKA, PacuerHas P
acqeT
JacTh dopmyna
OpHa xecTKas monepednHa 9.35 P, = 0,55-1=0,55x«Bt
XKectkue monepeynHs! B
JICBOM IIJIeYe Mapka:
TTOJIKTIOYEeHHBIE K (a3e L1 9.36 Poa: = 0,55 -1 =0,55 kBt
TTOJIKITIOYCHHBIE K (a3e L2 9.37 Pomz=1,10 - 1=1,10 kBr
NOIKII0UEHHBIE K (aze L3 9.38 Poms=1,10 - 1=1,10 xkBr
MOJKJII0YeHHBIE K (pa3zam L1,
L2, L3 (3KBI/IBaJ'Iqu”)FHaSI 9.39 npu Hy > 15 %,

TpexQaszHas Harpy3Ka) Ppa=3-1,10 -1 =3,30 kBt

XKectkue monepeynHbl BCEro
JKEJIE3HOOPOKHOI0 MapKa:

MOJKJIOUCHHBIE K (aze L1 9.40 Py = 1,65 - 1 =1,65 kBt
MOJKII0YCHHBIE K (aze L2 6.41 Poio =2,20 - 1 =2,20 kBt
MOJKII0YEHHBIC K (aze L3 6.42 Pois=1,65-1=1,65kBr
MOJKIIIOUYCHHEIE K (a3am L1, 6.43 npu Hy > 15 %,

L2, L3 ) Pos=3-2,20 - 1=6,60 kBt

18



Penaxuus 2026-05-11
Astop: EBnacés U.C.

3ameuanust u npeokenns: €is06@mail.ru

Hpumep 9.2.1B

HcxonHple JaHHBIC O 3aaHUIO B.
PacuyerHple 3HayeHHS YCTAHOBJIEHHONH MOIIHOCTH OCBETUTENbHOM YCTaHOBKH — IO

tabnuue 9.4I1p.

Cxema nopsaaxKka MOAKIIOYCHUSA

TPYHII OCBETUTENBHEIX HpHOOPOB K TpexdasHOH

pacmpenenuTensHoll muHUK cornacHo pucyHky 9.5I0p. Ilpu Takoif cxeme HepaBHOMEPHOCTH

Harpy3ku H npencrasnenst B Tabnuue 9.711p.

Ta6auna 9.7I1p — HepaBHOMEPHOCTH paclpeieneH s Harpy3KH OCBETHTEIBHBIX IIPHOOP OB 110
¢da3zam TpexdasHoii cetn

Howmep

IToka3zarens bopmyus Dopmyna

VYcTaHoBIeHHAs MOIIHOCTD B
HanboJiee HATpy>KEHHOH (aze:
- JIEBOTO IUIeYa napKa 9.23 Pynimax = max{1,65; 1,10; 1,10} = 1,65
- IPaBoOTo IJeya mapka 9.24 Pymimex = max{1,10, 1,10, 1,10} = 1,10
- BCETO mapka 9.25 Pyimax = max{2,75; 2,20; 2,20} = 2,75
VYcTaHoBIeHHAs MOIIHOCTD B
HaMMeHee HATPYKEHHON
dasze:
- JIEBOTO IUIeYa NnapKa 9.26 Pyamin = min{1,65; 1,10; 1,10} = 1,10
- IPaBOTO IJIeYa mapka 9.27 Pynimin = min{1,10, 1,10, 1,10} = 1,10
- BCEro napka 9.28 PyLmin = Min{2,75; 2,20; 2,20} = 2,20
HepaBHOMEpHOCTB:

Hy=(1,65-1,10)/1,10 - 100% =
- JIeBOTO, IPABOro Iiedya 9.29 =50 %,
napka ’ Hp = (1,10 - 1,10)1,10 - 100% =

=0%

- BCEro napka 9.30 Hs = (2,75 - 2,20)/2,20 - 100% = 25 %

Ilpu ompeneneHuM pacyeTHBIX MOLIHOCTEH OCBETHTEIbHON YCTAaHOBKM TEPPUTOPUH
KEJIE3HONOPOXKHOTO Iapka mNpuHEMaeM kodddunuent cmpoca K., paBHBEIM eIHHUIE.

PesynbTatsl pacuera nmpuseneHs! B tabuume 9.811p.

Ta6umnma 9.8I1p — Pe3ynbTaThl pacyeTa pacueTHBIX MOIIHOCTEH OCBETHUTEIHFHOH YCTAHOBKH

OcBeTuTenbHasl yCTaHOBKA, Pacuernas
Pacuer
4acTh bopmyna

OpHa xXecTKas IonepeYnHa 9.35 P = 0,55-1=0,55x«Bt
XKectkue nonepeynHsl B
JICBOM IIJIeYe mapka:
NOJKJIOUCHHBIE K (aze L1 9.36 Poia = 1,65 -1=1,65«kBr
MOJKIIOYEHHBIE K (aze L2 9.37 Pomz=1,10-1=1,10 kBr
NOJKJIOUCHHBIE K (a3ze L3 9.38 Poms=1,10-1=1,10 kBr
MOAKIIOYEeHHBIE K pazam L1,
L2, L3 (oxBUBaseHTHAS 9.39 P = 311.p11/1’6f§n.>1 125:?95 <Bt
Tpex(asHas HarpysKa) P
XKecTkue nmonepeynHsl B
IIpaBOM IUIEYE IapKa:
NoAKIIYeHHBIE K (aze L1 Ar;aggr. Ppner = 1,10 - 1=1,10 BT,
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ITponomxenue Tabaunst 9.8I1p

OcBeTHTeNbHAs yCTAHOBKA, Pacuernas
Pacuer
4acTh ¢dopmyna

NOIKJIIOYCHHBIC K (a3ze L2 A;aél;)r‘ Pornz = 1,10 - 1 =1,10 kBt
MOAKJIIYeHHBIE K (aze L3 A}éaéigr. Poms = 1,10 - 1 =1,10 xBT,
MOAKJIIOYEeHHBIC K (pazam L1, Anasor
L2, L3 (3xkBUBaJICHTHAS 9.39 . Pon=1,10+ 1,10 + 1,10 = 3,30 xBr.
Tpexda3Has Harpy3Ka) )
JKecTkue monepeunHbl BCETo
JKEJIE3HOJOPOIKHOTO MapKa:
NOJKJIOYCHHBIC K (aze L1 9.40 Poi =2,75 - 1 =2,75 xBr
MOAKJIIYCHHBIC K (aze L2 9.41 Po2 =2,20 - 1 =2,20 kBt
NOJKJIIYCHHBIC K (aze L3 9.42 Pois =2,20 - 1 =2,20 kBt
MOAKJIIOYCHHBIC K (azam L1, 9.43 npu Hy > 15 %
L2, L3 ) Pyz=3-2,75-1=8,25xBr

9.2.2 PacueTHasi TOKOBasi HATPy3Ka

Jns pacyeTa peXHMOB SJCKTPOCETH OCBETHUTENBHOW YCTAHOBKH H
BBIOOpa JJIEMEHTOB JTOHW 3JIEKTpoceTH Oojee yHOOHO HCIOJIB30BaTh
Harpy3ky B BHJIE PAacYeTHOTO TOKa, KOTOPBIH MOXXHO ONPEIENIUTh II0
¢dbopmynam, mpuBeAcHHHM B Tabnume 9.4.

Tab6nuua 9.4 — @opmyIbl pacyeTHBIX TOKOB B ()a3HBIX (JIMHEWHBIX) U HYJIEBBIX
pabounX MPOBOJHUKAX IIETICH OCBETHTENHHOW YCTAHOBKH

- ceeimie 33 %

lpan = 1,731pmL

OcBeTuTeNbHAS YyCTAHOBKA, Howmep
[Ipumenenue amis pacueTon dopmyna
4acTh opmymer
OpHa mapa OnHodazHas Harpys3ka
— £y
OCBETHUTENBHBIX Ip20mL =
Unc A 9.44
npu6opoB ue
Opnna xecTkas OpnnodaszHast Harpyska Pop
morepeYnHa lppL = U_;|._% 9.45
H
Tpexdasuas Harpyska npu Lot = Ppa 9.46
JKecTKue MonepevuHsl B | k.- p 3Uuc A :
JICBOM TLJIEHC Trapka - 10 15 %, Hn = 15% Ipan = 0,510
(mns mpaBoro mieya T
JIN =
aHaJorn4Hble GOPMYNBI C |- 0 15 %, Hn > 15% \/2”—2 9.47
0003HaYCHUEM BEIMYUH lppe” + 0,25 lpe '
ungexcom "I") -otr 15 1033 % lpin = lpe
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[Ipomomkenue Tabumipt 9.4

Tpexdasnas Harpyska npu __Po

kis: lpzL = 3Uuc A 9.48
Kectkue monepeunnet 7 5o, T < 1504 Ipzn = 0,5lpsL
BCETO JKEJIE3HOIOPOKHOTO T
mapka - 10 15 %, Hs > 15% Z

Al o 0 '\“pPLZ +0,25lp52 | 9.49

-or 151033 % lpsN = lpsL

- cBhie 33 % lpsn = 1,731psL
IIpumeuanus.

1. A — x09pUUUMEHT MOIIHOCTH MPH HECHHYCOMAAIbHOW Harpy3ke (HOSCHEHHS MO
MPUMEHEHUIO 3TON XapaKTEePUCTUKHU NPUBEEHBI Jlajie€ B TEKCTE).

2. kiz— ko3 umeHT TpeTheil rapMOHMYECKON COCTABISIONIEH TOKA (TOSICHEHHSI 110
ONpEeNICHHUIO ¥ IPUMEHECHHUIO 9TOH XapaKTEPUCTHKH IPUBEACHBI Jajiee B TEKCTE).

B ycnosuax u kxodbourmentax dopmyn (9.47), (9.49) xooddumment Ki3 onpenemsercs
OTHOCHUTEIBHO JEHCTBYIOIIEro 3HaUeHNs (ha3HOro TOKa corjacHo mpumepam pacuera B OCT P
50571.5.52-2011/ MBK 60364-5-52:2009 [9.16, npunoxenue E]. [TorpenrHocts onpeeneHus
TOKa B HYJIEBOM IPOBOJHMKE IPH TAKOM HOAX0JE oleHuBaercs MeHee 10 % B nuanasone Kiz no
33 % (cM. TOSICHEHUsI Aaliee).

3. Unnexc L B 0003HAUEHHAX COOTBETCTBYET TOKY B (ha3HOM IPOBORHHKE, N — B HYJICBOM
paboueM NpOBOJAHUKE;

4. ®opmyna (9.44) npumensieTcst A ONPEACNCHIs] PACISTHOIO TOKA ABYX CBETHJIBHHUKOB,
KOTOpBIE YCTAaHAaBIMBAIOTCS Ha OJHOM Opyce (B OJHOM MEXIyIyThe Ha JKECTKOI
MONEPEeYrHE) U, KaK MPaBUJIO, HOAKIOYAIOTCSA K OJTHON MOHTa)XKHOH KOpoOKe.

5. ®opmyna (9.45) cmpaBeanuBa Al BKIIOYCHHS BCEX OCBETHTEIBHBIX MPHOOPOB Ha
JKECTKOH monepednHe B ogHy daszy. B ciaydyae moaxiIroueHUs] OCBETHTEIbHBIX IPUOOPOB HA
JKECTKOI momnepeunHe K TpeM $azam HeoOX0JUMO BBOAUTH K03 duuuent 1/3.

6. ®opmynsr  (9.47) u (9.49) mnpu wuHepaBHOMepHOCTH Hj> 15 % Brimrouaer nBe
COCTABJIAIOIINE TOKA B HYJIEBOM IPOBOJIE:

- TOK M3-3a HEPaBHOMEPHOCTH HArpy3KH — pe3ylbTaT I'€OMETPUYECKOHl CYMMBI MEPBBIX
cocrapnstomux (yactora 50 I'r) dhas3HBIX TOKOB;

- TOK 00YCJIOBICHHBIH TapMOHUYECKIMH COCTABIISIOIIMMHU, KPATHBIMH TPEM.

Tok B HyJIeBOM IPOBOJHHKE, OOYCIOBICHHBIH HEPaBHOMEPHOCTBIO HATrPY3KH,
COOTBETCTBYET CXeMaM IOJKIIOUEHHUs OJHO(A3HBIX HArpy30K K MAarucTpaIbHOH JIMHHH
SJIEKTpOIepeaun MPH YCIOBHHU, YTO KOJTHIECTBO MOAKIIOYEHNH K Hanbojee Harpy KeHHOH
U HaMEHee HarpyXCHHOH (a3e OTIHYAeTCs Ha CAMHUILY, T.C.

GLmax* GLmin =1

Takue cxemMbl paCCMOTPEHBI B IpUMepax myHkra 9.1.

ITorpenHocTh pacyeToB TOKa B HYJIEBOM IPOBOJHMKE 0e3 yuéTa COCTABISAIOIIEH M3-3a
HEPaBHOMEPHOCTH HATrPy3KH COCTABIsAET 10 5 % s ciiydaeB ¢ Kiz mo 15 % u Hy < 15%, a
tak xe ¢ Kiz 6omee 15 %. HckiaoueHue COCTaBIsLET cayuait ¢ Kiz or 15 mo 33 % u Hy
paBubiM 100% ¢ morpeIrHoCThIO pe3yabTaToB — okono 10 %.

7.B ¢opmynax (9.47), (9.49) ko>hPUUHEHTH COOTBETCTBYIOT BEPXHEMY 3HAYEHHIO
nuanasona Kz, uto cormacyercs ¢ tpeboanusmu CH 4.04.01-2019 [9.17, mynkr 10.9] u
11V [9.15, nyukT 6.2.8] (cM. mosicHEeHHE fanee).

Kosdhpunuent momuoct B popmynax (9.44) — (9.46), (9.48) o6o3nauen
A, TaK KaK OCBETHTEJbHBIE MPUOOPHI, B TOM YHCIE CBETOJHMOJHBLIE, HMEIOT
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3HAYUTEIbHBIN CoCTaB BBICITHX

noTpebIseMOM TOKe.

TapMOHHYCCKUX

COCTaBJIAIOIITHX

i Toka K3

-Then FapMOHl/l‘leCKOﬁ COCTaBJIIONIE

TonHass MOIIHOCTH S Ul HEIMHEHWHBIX HArpy30K BKIFOYAET HE TOJIBKO
PEaKTHBHYIO MOIIHOCTh Q, HO M MOLIHOCTh UCKaXEHUH T

MoIHOCTs HCKaKEHHH XapaKTepu3yeT CTeleHb pasiuuus B (opmax
KPMBBIX HalpPsDKEHUS U TOKa. ECii conpoTUBIIeHUE LieNu aKTUBHOE (JIMHEHHOE),
TOrJa OTCYTCTBYeT (ha30BBI CABHI Ha OCHOBHOIH YacTOTE€ MEXIY KPUBBIMHU
HaNpsDKeHUs. M TOKa, CIIe0BaTelIbHO, MOMHOCT, Q paBHa Hymo. B BapmanTte
JIMHEHHOW Harpy3Kd MOIIHOCTh | TaKkXKe paBHa HYJIO, IOTOMY 4YTO (OPMbI
KPHBBIX TOKA U HAPSDKEHHS TOTOOHBL.

IIpencraBneHre MOIIHOCTH HCKAXEHHH €IMHOW XapaKTepHCTUKON He
MO3BOJIICT PELINTh PsAA BAKHBIX 3aJ4a4, Hampumep, moxdopa GuIbTpo-
KOMIIEHCHPYIOIINX YCTPOHCTB. JII 3THX 3a1ad MOXKHO HCIIOJNB30BAaTh METOJ
manoxkenubii B IEEE 1459 [9.18], B koropom T 3ameHena Ha Sy
(nonfundamental apparent power) u3 Tpex COCTaBJIAIOLIMX. ABTOPOM 3TOTO
Merozia A. D. DMaHy2/IeM OLCHeHa IOTPENIHOCTh OINpPEEIeHUs] MOIIHOCTH Sy
0e3 ydera rapMOHHMYECKMX HcKaxeHuidl Hampspkeus THDy [9.19, puc. 4.10,
4.11). pu gomyctumom THDy mo 8% mo I'OCT 32144 [9.20, tabm. 4] u B
muanazoHe THD, Gomee 15 % mnorpemnocts He Oynmer npesbnuats 15 %
(pucyHokx 9.1). Takyro NHOTpenIHOCTP MOXXHO IOIYCTUTh B OOJIBIIMHCTBE
MHXKCHEPHBIX PACUYeTOB C yYeTOM OTHOCHUTEIBHO HH3KOIl [OCTOBEPHOCTH
ucxoaHou nHdopmanuu no kodpduuuenty THDy Ha 3Tanax MpoeKTHPOBAHHS
HOBBIX CHCTEM DJIEKTPOCHA0KEHHS.

0.60 7
0.55
bl
0.50
- 0.45
E 5 0%
= > 035
g N
- o 030
©
S g 025 THD, = 10%
= o 0.20 t t
5 = 8%
5 045 |
E o oo 6% - 0%
g 0'05 4%
Z ' ~2%
£ 0.00
= 0 5 10 15 20 25 30 35 40 45 50 55 60
=3
: THD,, %
< SN — HEOCHOBHasI TIOJTHAst MOIITHOCTB;
z S1 — OCHOBHAas TOJIHAS MOIIHOCTH I 9acToThl 50 '
E THD, — cymMapHbIit KO3()GHIUEHT FAPMOHUYECKUX UCKAKEHUN TOKA;
2| THDy — cymMmmapHsbIii K03 QHLIMEHT rApMOHUYECKHX CKAYKEHHI HATPSKEHHSL.
9
= . .
é Pucynok 9.1 — 3aBHCHMOCTB OTHOIICHHST HEOCHOBHOM M OCHOBHOM

TIOJTHBIX MOLHHOCTeﬁ
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Ilpu momymenun, dTO dbopmMa HampsHKEHHUST B DHEPTOCHCTEME
CUHyCOMJaNbHA, T.€.  OTCYTCTBYIOT  TIapMOHUYECKME  COCTaBIIAIOLLIUE
HaNpsHKEHHs1, aKTUBHAsl MOIIHOCTB P onpenensercs 1o Gopmye:

P =Py =Uslicos @1 = Ulicos ¢1.

Mupexc 1 o0o3Hayaer, 4YTO BEIMYMHA  XapPAaKTEpU3YeT  MEPBYIO
TapMOHHYECKYIO COCTaBILIOIIYIO, COOTBETCTBYIONIyI0 yacToTe 50 I'm.

Tak kak ObUIO MNPUHATO JONYIIEHWE, YTO HANpPSDKEHHE HUMEeT
CHHYCOMJAlIbHYI0 (OpMy,  TO JCHCTBYIOLEe 3HAYCHHUE HANPSKCHUS B
anektpocett U © TepBOil TrapMoHHYecKoil cocraBmstromieil U; paBHBL
Koadduuuent momuoctr A (Takxke IMPOKO MpUMeHsieTcss 00o3HaueHne PF —
power factor) mpu yka3aHHOM JOIYLICHHH OHNPEAEISETCS M0 BBIPAXKCHHIO!

_P _Ulcosei L _
=Ur="ul —ICOS(pl—kMCOS(pl,

HamomHMM, 9YTO OTHOIIGHHE [CHCTBYIOLIErO0 3HAYCHHS TOKa MepBOi
TapMOHHYECKOH COCTABIIONICH K AEHCTBYIOIIEMY 3HAUCHHIO TOKAa HArpy3KH
1//1 B Teoperyeckux OCHOBaxX 3JEKTPOTEXHUKH M OCHOBaxX TEOPHHU LEmen
Ha3bIBaeTCsl KO HUIMEHTOM HCKakeHus K,. OlHaKo, B IIOCIEAHNE TOBI Yalie
npuMeHsiercss K03 (QHIMEeHT CyMMapHBIX TapMOHMYECKHX HCKAKEHUH TOKa
THD, B cBa3u ¢ yHubHKauMed MOIXOJOB IIyTEM TrapMOHM3ALMH
MEXITyHapOIHBIX CTaHIAPTOB:

40
THD; =1 /hgz (Ih/ 1Y%,

rae |y — rapMoHMUecKas cocTablsiiolas Toka nopsaka h, A;
l1 — neficTByromee (CpeJHEKBaAPATHYHOE) 3HAYCHHE TOKA Ha OCHOBHON
gacTore, A.
Beipasum koadpunment momHocTn A uepes THD,

. cos @y

3HadyeHne KOd(QOHUIHEHTAa MOMIHOCTH A MPAKTHIECKH BCE TMPOU3BOAUTEIH
OCBETHTEIBHBIX MNPHOOPOB YKa3bIBAIOT B MOKYMEHTAIlMH, B OTIHYHE OT
uHOpMad MO CyMMapHbIM wHCKakeHHsM THD, u ero cocTaBisomIiM,
HampuMep, K0dGOUIHEHTY TpeThell TapMOHHYECKOH COCTaBISAONICH TOoKa
kiz (13/11-100%). Takast neH(pOpMAaLHs KpaitHe PEIKO JOBOIUTCS MPOU3BOJUTEIEM
1o norpebutens. CiaenyeT MOMHHTb, YTO FapMOHHMYECKUE HCKaKEHHS TOKa B
9NIEKTPOCETSIX MOTYT HMETh pPsiJi HETaTHBHBIX MOCIEACTBUH IO TEIJIOBOMY
BO3JCHCTBHIO W TOBBIIIEHHBIM HOTEPSIM HANpPsDKEHHS H3-32  YBEIHYCHUS
3HAYCHHUI TOKOB B (Da3HBIX U HYNEBHIX MPOBOAHUKAX. HanbOonbirie HeraTuBHbIe
MOCIEACTBUS 00YCIIOBIEHBI IPOTEKAHHEM B HYJICBOM IIPOBOJHHUKE Tpex(a3HOil
CEeTH TapMOHMYECKHX COCTABIIIONINX, KPaTHBIX TpeM, KOTOpble B Tpex (azax
HMEIOT OJMHAKOBYIO BEKTOPHYIO HAIPABICHHOCTb. Pe3ynbTHpyIomuil TOK 3THX
COCTaBISIIOIINX paBeH aiurebpamdeckoll cymme, T.e. U pealbHBIX
9NIEKTPOCETEH MOXKET MPEBHINIATh (Pa3HBIl TOK 10 MAaKCHMAIbHO BO3MOXKHOTO
3HaueHus B 1,73 pasa.

B orcyrctBue mocroBeproit mH(popManuu o Bemmumuax THD, u Kz s
HHKEHEPHBIX PAcyeTOB HEOOXOMMMBI XOTs1 OBl OLECHOYHBIC 3HAYCHHUS OTHX
BEJIHYHH.
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B tabnuue 9.5 npuBeneHbl HAMOOINBIINE TAPMOHUYECKUE UCKAKEHHS TOKA,
KOTOpBIE JIOMYCKAIOTCS JJIsl OCBETHTENBbHBIX NpHOOpoB. I[IpuMeHeHHe 3Tux
3HAYCHHH 1Ie1ecO00pa3HO MpPH OTCYTCTBHMHM [JaHHBIX IPOU3BOIHUTENS IO
YKa3aHHBIM XapaKTEPUCTHKaM M OOECIICUEHHs BBICOKOTO YPOBHS HAJIKHOCTH
JNEKTPOCHAOKEHUSI 00BEKTA.

Ta6uuia 9.5 — HopMbl 3MHCCHI TapMOHHYECKUX COCTABIISIIOLINX TOKA VIS
ocsetutenpHbix nmprbopos o 'OCT IEC 61000-3-2 [9.21]

3HayeHue NpU aKTUBHOM BXOIHOM
MOLIHOCTH
TMopsinok rapMoHUKH h ~25Br 0151025 B1 D
B % MA/BT (%) ? % %
2 2 - 5 -
3 27° 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 ) )
ot 13 1o 39 (70,64/h)
HUroro THD, He Gonee 32% 76 %% 70% |105 %®
CyMMapHbI€ UCKaXKEHUS OT 28 % 63 % 40 % 86 %
TapMOHMK, KPATHBIX TPEM

IIpumeyanus.

1) B cronbuax 3 — 5 3Ha4YeHHsT MOTYT HE COBIIAJaTh, TaK KAaK OTH IpeieIbHBIE
3HA4EHHs OTHOCATCA K OCBETHUTEIHLHOMY OOOPYMOBAHHIO C PAa3IMIHON (opmoit
norpebusiemoro toka [9.21, 11.7.4.3].

2) 3HaueHus B NPOLEHTaxX paccurTanbl npu A = 0,8 u cos ¢ = 1.

3) Hopma ompeniernsiercst Ha OCHOBE NPETONoXkKeHns, 9To A > 0,90.

4) HauGonsmree 3nauenne THD, cootBercTByeT A = 0,8 11 cos ¢ ~ 1.

5) CootsercrByer A = 0,7 mipu cos ¢ = 1.

B GonbuivHCTBE NPaKTHYECKUX 3a4a4 MPOEKTUPOBAHHS WIIH MOAEPHU3ALHU
CHCTEMBI DJIEKTPOCHAOXKEHHsI Ooyiee IIeecoO0pasHO HCIIONB30BaTh CpPEIHUE
3HAQUeHHUs 3-W TapMOHMYECKOW COCTaBJIAIONICH TOKa [UII OCBETUTEIBbHBIX
npu6opos [9.22, puc. N56; 9.23, tabn. 2.4; 9.24] (tabmuua 9.6).

Jlaxke TUMOBBIE 3HAa4YeHMs] 3-H TapMOHMYECKOM COCTaBISIOIIEH TOKa
OCBETUTEIFHBIX TPUOOPOB MMEIOT MMPOKHiT pa3bpoc mpu Hammauu OITPA.
IMosToMy pekoMeHIyeTCs HPOBECTU KOCBEHHYIO OLEHKY TOH XapaKTepHCTUKH
Ha OCHOBE IIPEACTABIIIEMOTO IPOU3BOIUTENEM IIOKa3zaTelst Kodduienta
MOIIHOCTH A (MHOTZA B JIOKYMEHTAIlMU CBETHIBHUKOB ¢ DIIPA ko3¢ duimeHt
MOIITHOCTH YKa3bIBaeTCs COS (, 4TO HE KOPPEKTHO).

Ha pucynke 9.2 npezacraBieHa 3aBHCHUMOCTh KO3 (HIMEHTa MOIIHOCTH Ha
OCHOBHOM 4YacToTe cO0s ¢ OT KO3(pQUIHMEHTa MOIIHOCTH C YYETOM
HECHHYCOMIAIPHOCTH TOKAa A I CBETOAUMOAHOTO OCBETHUTENBHOrO HpHOOpa
MOIIHOCTBIO Gornee 25 Br.

Tlo u3BecTHOMY 3HauCHHUIO A ompenesnsercs cos ¢ u panee THD,

—1-100%.
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Tabmuua 9.6 — TunoBble 3HaueHHs 3- TapMOHHYECKOW COCTaBIISIOLICH TOKa
OCBETHUTEJIBHBIX TPHOOPOB

Tumnosas Tperbs
TuI UCTOYHKUKA MOIIHOCTb [IPA rapMOHUYECKAs
cBeta OCBETUTEIBHOTO COCTaBIISTFOIIAST
npubopa, Bt Toka, % Y
Jlamma 100 Jummep (dazoBoe 015 1045 %
HaKaJIMBaHHsI peryaupoBaHue)
DOMITPA
0e3 eMKOCTHOIT 10 %
JlromuHeCTIEHTHAS 100 Konér:;;;aAunn
JlanMma C €eMKOCTHOM 20 %
KOMITIEHcaIuei
>25 OITPA or 5 1027 %
DMITPA
0e3 eMKOCTHOIT 10 %
PaspsitHas mamma
BBICOKOT'O 100 KOMITCHCAIHTH
JIABJICHUS SullPA
C eMKOCTHOH 20 %
KOMIIEHCaIuei
CBeToInOoIbI >25 DIIPA oT 5 1027 %

Koadpunuent mournoctr Ha yacrore 50 'y onpenensiercst:

a) 10 BepXHell rpaHHIle CTaTHCTHIECKOH 3aBICHMOCTH (Ha OCHOBE BHIOOPKH
JIaHHBIX ¢ caiita lumen2b.ru, pyopuku "[Ipoepeno [Lumen]");

©0) 1o 3aBUCUMOCTH ¢ TTOCTOSHHBIM THD), paBHBIM 33% — mITpHXOBast TUHASL

Ha pucyHke 9.2.

1,00 5 >0
0,99 > O
0,98 S
0,97
0,96 v o
0,95
0,94
0,93 2
0,92
0,91
0,90

cos @

090 091 092 093 094 095 09 097 098 099 1,00
A

LITpuxoBast IMHUSA — 3aBUCUMOCTB C TTOcTOsIHHBIM THD), paBubiM 33%,
3akpalieHHOe NoJIe — CTATUCTHYECKas 3aBUCUMOCTD B TPaHUIIAX
JOBEPUTENILHOTO HHTEPBaJIa C BEpOsTHOCTHIO 95 %

Pucynok 9.2 — 3aBHCHMOCTD COCTABILIIOIINX KO (HUIIHEHTa MOIIIHOCTH
CBETOJJMOTHOTO OCBETUTENBLHOTO MPUOOpa MOIIHOCTEIO Oosee 25 Bt
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LlTpuxoBas NHHHS MOKa3bIBaeT, 4To Npu Koddduuumenre A Gomee 0,95
koopdunmenr THD,, cnemoBarenbHO, H 3Ha4yeHHe KodouimenTa 3-i
TapMOHMYECKOM cocTaBisiroleld Toka Oyner meHee 33 %. AHanoruvHas TOYKa
KOCBEHHOTO OIpeeieHuss 15-Tn NpoLneHTHOro 3HadeHus Kiz COOTBETCTBYET A
npuMepHo pasHoMy 0,99.

B HMHXCHEpHBIX pacueTax Il CHIDKCHHS TPYHOEMKOCTH IIPUHATO
JIOIyIIEHNEe, YTO TPEThsi TADMOHHYECKAss COCTABILIONIAas TOKA OIpEJeNsieTcs B
mporeHTax oT (a3Horo Toka |, a He OT 3HAYCHHs TOKAa OCHOBHOHM YacTOTHI
(mepBO#f  rapMOHHYECKO#H  cocTaBisiomieit) I OTH  BenMYMHBI  OOBIYHO
ommmyaoTess MeHee 4eM Ha 10 %. Jlns npumepa Ha pucyHke 9.3 mpencraBieHa
3aBHCHMOCTh IIPH JOIMYIICHUH, YTO (a3HBIl TOK COCTOHT TOIBKO M3 IIEPBOI H
TpeTbeil rapMOHHYECKHX cocraBisiiomuX. Ilpu lsf/l; paBHoM 33 %, oTimume
(aznoro Toka | ot I; cocraBisieT npumepHo 6 %.

14
L—
12 L —

1,0
08
0,6
04

Otnomurenne /11

02 15% 33%

0,0 : H

0 10 20 30 40 50 60 70 80 920
Koadpdpurment k3, %

Pucynok 9.3 — OneHka oTiHuus Mex1y Ga3HbIM TOKOM M €ro IepBoii
TapMOHMYECKON COCTaBIISIOIIEN

B ¢opmynax (9.47), (9.49) kosbounueHTs sl OMpEACICHUS TOKa B
HyJeBoM  pabodyeM  TPOBOMHUKE MPH  HATHYAH  TAPMOHHYCCKUX
COCTaBIAIOMMX (Aa3HOTO TOKA, KPATHBIX TpeM (B HMHXECHEPHBIX pacuerax
JOMYCKACTCSl YYUTHIBATh TOJBKO TPETHHO FAPMOHHYECKYIO COCTABIISIONYIO),
COOTBETCTBYIOT BEpXHEMY 3HAYCHHUIO yKa3aHHOro Juamnasona Kz, 4To
cornacyercsi ¢ tpeboBanusimu CH 4.04.01-2019 [9.17, nyuxt 10.9] u ITYD
[9.15, nynkT 6.2.8].

B ciydasx Hamu4us IOCTOBepHOH WHpopManuum o 3HaYeHHH Kz mJis
OCBETHUTEIBHBIX NMPHUOOPOB C IEJNBI0 CHHXEHUS PAacXoJOB Ha Kabenb W/Win
npoBoJ pexkomenayercs B ¢opmynax (9.47), (9.49) ucnons3oBaTh 0Gojiee
TOYHBIC OTHOIICHHUS TOKOB B HyJIEBOM paboueM W pa3HOM MPOBOIHHKAX 10
pucysky 9.4.
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(ha3zHOM IPOBOIHHUKAX

0,0
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Koaddumment K3, %

Pucynok 9.4 — 3aBHCHMOCTD Harpy3KH HyJEBOro pabovero mpOBOAHHUKA OT
TOKa TpeTheit rapmonuku [9.22, ctp.266, 425]

Beimucka u3 CH 4.04.01-2019, n. 10.9.

Ilpu Hamuuuu B Tpex(a3HOH CeTH, B TOM 4YHCIE U CHMMETPHUYHO
3arpy’KEHHOW, HENMHEWHOH Harpy3Ku ¢ HECHMHYCOMJAJIbHBIMU TOKaMHU BBICLIMX
TapMOHHK, VICTOYHHUKAMH KOTOPBIX SIBISIIOTCS, HampuMep, HH()OPManHOHHO-
BBIYMCJIMTEIbHAS ~ TEXHHMKA, pa3HooOpa3Hoe o0opynoBaHHE  00pabOTKH
nH(pOpPMAIMH, KACCOBBIE allapaThl, Pa3psiIHbIC JIAMIIbI, CTHPAJIbHbIEC MAILIUHBI 1
T.I., CIeLyeT YYHTHIBaTh, YTO B HYJIEBOM pabOueM HPOBOIHHKE IMPOTEKAIOT
TOKH, TIPEBBILIAIOIINE TOK B ()a3HOM MPOBOJIE NPHOIU3UTENBHO B 1,73 pas.

JInst paspsaHBIX aMI B TpeX(as3HbIX MATUIPOBOIHBIX PACIPEAETUTENbHBIX
1 TPYNITOBBIX JIMHUSIX CEUECHHE HYJIEBBIX pabOUNX MIPOBOIHIKOB IeI1eco00pa3Ho
MPUHUMATH B COOTBETCTBHH ¢ [TYD.

Boimucka u3 ITYD 6-e uznanme, n. 6.2.8

6.2.8. CeueHne HyIeBBIX pabOYMX MPOBOJHUKOB TPeX(Pa3HBIX MUTAIONINX H
IPYNIOBBIX ceTel ¢ jgammamu JromuHecteHTHeIMU, PJI, IPU u HaTpueBbIMU
JIOJDKHO BBIOMPATBCSA:

1) it y4acTKOB ceTH, II0 KOTOPBIM IIPOXOAMT TOK OT JiaMIl C
KOMIIEHCHPOBAHHBIMH ITyCKOPETYJIHPOBOYHBIMU aIliapaTaMy, — 0 pabodemy
TOKy HauboIlee HArpy)KeHHO (a3bl;

2) w1 y4acTKOB CETH, MO KOTOPHIM MPOXOAUT TOK OT JIAMII C
HEKOMIICHCHPOBAHHBIMH ITyCKOPETYIHPOBOYHBIMH alllapaTaMH, — OJIM3KAM K
50 % ceueHnst (ha3HOro MPOBOJA.

NONPABOYHBIX KO3 HIHEHTAX MPH HECHHYCOUTATBHBIX

Beinucku u3 HOPMAaTHBHO-NIPABOBbLIX HCTOYHUKOB 0
TOKaxX

Hpumep 9.2.2A

Hcxonnble nanHble no 3aganuio A. HomunansHoe Hanpsixenue cetn Uyc paBHo 230 B.

JlaHHbBIE 0 YCTAHOBIEHHBIM U PACYETHBIM MOIIHOCTAM U3 mpumepoB 9.1A u 9.2.1A.

Ilpu omnpenenennu Kodp(UUIKMEHTa MOUIHOCTH A JUISi OCBETHUTEIbHOro mpubopa
Jomomant-T COKp-5-120-02 6bur cheman 3ampoc MPOU3BOJUTENI0 W WM TMPEACTaBICHA
uHpopManus, 4ro B cBerHinbHHKe ycraHoBieH JIIPA XLG-50 [9.25] (ecau OIIPA ne
uzeecmen cm. npumep 9.2.2B) co cneayomuMu XapaKTepUCTHKAMH !
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— HOMHHaNbHOE Hampshkenue — 230 B;

— HOMHHAJIbHAS BBIXOAHAS MOIHOCTE — 50 BT;

— KII npu 3arpyske ot 80 g0 90 % — 0,9;

— k03¢ duuueHT MomHocTH A npu 3arpyske ot 80 10 90 % — npumepho 0,97;

— ko3¢ ¢uunent THD, npu 3arpyske ot 80 1o 90 % — npumepHo 5 %.

IIpoBepka npaBUILHOCTH BBIOOpa nAuama3oHa 3arpy3ku OIIPA mpu ycTaHOBICHHOH
MOIIHOCTH OCBETHUTENbHOTO nprbdopa Py paBHoit 0,046 kBt (cM. mpumep 9.1A):

Ks>mpa = 0,046 /(0,050 /0,9) - 100 % = 82,8 %,

COOTBETCTBYET Auana3ony ot 80 no 90 %.

ITo ananu3y BEIIIe MPEACTABICHHBIX XapakTepucTuk OIIPA MOXHO cmenaTh BEIBOJ, 4TO
KO0>DQUIMEHT TpeThell TrapMOHMUYECKOH cocTapistomedl Toka Ki3 Ui OCBETUTENHLHOro
npubopa COKp-5-120-02 6yner menbie kodddunuenta THD, 1 HaXOAUTHCSA B JUama3oHe 10
15 %.

IIpu yxa3aHHBIX HCXONHBIX NAaHHBIX ONpPENEeNIIOTCS pPacYeTHbE TOKH B INPOBOTHHMKAX
OCBETHTEIbHON YCTaHOBKH XKEJIE3HOA0POKHOTO nmapka (tabmuna 9.911p).

Tabnuna 9.9I1p — PacueTHble TOKH B pa3HBIX M HYJIEBEIX PaOOYUX MPOBOJHUKAX IETIEH
OCBETHTEIbHON YCTaHOBKU

OcBeruTenpHas
IIpumenenue s Homep .
YCTaHOBKa, acUeTOB (bopmym Pacuér
4acTh P Y
Onna napa 2 -0,046
ocBeTHTENbHBIX [OQHOGMAa3HAsA HAarpy3Ka 9.44 lp2omL = m =041 A
npubopoB ' '
OpHa KecTKast __ 055
HonepeunHa OnHodasnas Harpyska 9.45 lopL = 023097~ 2,47 A
Kectrue 3,30
TpexdasHas Harpys3ka opu 9.46 lb=37023 . 097 - 498 A
momepeunbl By B S 150 ) '
JICBOM ILJIeue oM. miprvep 9.2.1A) 9.47 lon = /2,472 + 0,25 - 4,93% =
l1apka ' =349 A
KecTtkue 6,60
MOMepeYnHBI Tpexdasuas Harpyska npu 9.48 lpst 37023 097 = 9:86 A
BCETro ki mo 15 %, Hx>15% ’ i
XKENEe3HOAOPOXKH [(cM. pumep 6.2.1A) 9.49 Ipsn = =2,472+ 0,25 - 9,867 =
Oro mapka ' =551 A

B npumepe 9.2.2A 15 onpezeneHus TOKa B TOUKE MOJKIIOYEHHs HYJIEBOTO
NIPOBOJHWKA MAaruCTPaJbHONH JIMHHHM JIEBOTO IUIeYa IIapka HCIONb30BaHa
dopmyna (9.47), koropas coorBerctByer Kiz paBHomy 15 %. Tok B 3TOM
MPOBOJAHUKE, OOYCIOBICHHBII TIapMOHHYECKHMH  COCTABISIOLINMH,
KpaTHBIMH TpPEM, DaBEH IOJIOBHHE TOKa B (a3HOM HPOBOAHUKE (CM.
pucyHok 9.4).

B paccmatpuBaeMoM cilydae MMEETCs JOCTOBEpHas MH(popmarms, 4to Kz
He Gosee 5 % (kis Bcerna mensie THDy), Torna ¢opmyiy (9.47) ¢ yuerom
COOTBETCTBYIOLIETO KO3 uImeHTa no pucysky 9.4 MOXHO 3alHCaTh:

loan = \“pPL2 +(0,151p1L)?,

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

¢opmanum o

JO0CTOBEPHOI UH
ko3 dumente Kis

Ipumep pacyera NpH HAJTHIHH
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Amnanornuno u3MeHuTcs Qopmyna (9.49) pacuéra Uit OCBETUTEIBHOM
Harpy3KH BCEro JKeIe3HOJOPOXKHOTO IapKa:

Ipsn = \lppe2 + (0,151551)2,

lpsn = /2,472 + (0,15 - 9,86)2 = 2,88 A.

Hpumep 9.2.2B

Hcxonnble nanubie no 3aganuio B. HomuuaneHoe Hanpsikenue cetd Uy,c paBHO 230 B.

JlaHHBIE 110 YCTAHOBJICHHBIM H PaCYETHBIM MOIIHOCTSM U3 npumepos 9.1B u 9.2.1B.

Koadpduuuent mourHoctd A ans ocBerutenbHoro npudopa Jomomant-T COKp-5-120-02
paer 0,95 mo macmopry [9.26]. B macmopre He coamepkutcs MHGOpManuu 00 BEIMYMHAX
THD, w/unu K3, mostomy npurumaeM Kz B nuamazone ot 15 10 33 % coriacHo Hauxyalemy
BapuanTy 1o Tabauuam (9.5), (9.6) u pucyuky 9.2.

Ilpu yka3aHHBIX HMCXOJHBIX MAaHHBIX OIPEACISIOTCS PacYETHBIC TOKH B IMPOBOAHUKAX
OCBETHUTEIILHON YCTAaHOBKH JKEJIE3HOAOPOKHOr0 napka (tadauna 9.1011p).

Tabmuna 9.10I1p — PacueTHsle TOKH B ()a3HBIX M HYJIEBBIX pab0YHX IMPOBOJHHKAX Leneit
OCBETHUTEJIbHON yCTaHOBKHU

OcBeTuTenbHas
IIpumenenue s Homep .
YCTaHOBKA, ACUETOB (bopmyms Pacuér
4acTh P

Onna napa 2 0.046
ocBeTUTENbHBIX [OnHO(a3Has HAarpy3Ka 9.44 Ip2omL = m =042 A
npubopos ' '
OpnHa xecTKast __ 05 _
Honepeunna OnHOGa3Has Harpyska 9.45 lppL = 023-0095°- 2,52 A
Kectkue 4,95 _
nonepedynHsl B [[pexdasnast Harpy3ka npu 9.46 b = 3-0,23-0,95 ~ 795 A
JICBOM ILIEUe kizor 15 10 33 % _
napka 9.47 v = 7,55 A
Kectkue Amnajor. 3,30

it =352 . noc —503A
nonepednHsl B [Tpexdasnas Harpyska 9.46 3-0,23-0,95
mpaBoMm 1miede  fpu Kiz ot 15 10 33 % Amnaror. _
napka 947 lony = 5,03 A
Kectkne _ 8,25 _
TOTIEP EYMHBI 9.48 o =37 0,23 -0,95 ~ 12,59 A

Tpexda3znas Harpyska npu

peero ki ot 15 110 33 %
JKEII€3HOJOPOXKH 9.49 sy = 12,59 A
oro mapka
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9.2.3 CBepXTOKH B pado4uX pe:KkMMax 0CBETHTEJbHOH YCTAHOBKHU

IToa cBEPXTOKOM MOHUMAIOT JIFOOON TOK, MPEBBIIAONIMNA HOMUHANBHBIN [9.27,
9.28 m. 441-11-06]. Takue TOKH MOTYT BO3HHKATh KaK B aBapHMHBIX (AHOMAJbHBIX)
peXuMax OCBETUTEIbHONH YCTAaHOBKH, TaKk U pabovuX pexuMax, Kak MPaBUIIO, MPHU
KOMMYTallUsIX IeNed WIM TPH OTKIOHEHHAX XapaKTePUCTHK HANpPSDKCHHUS OT
HOMHHAJIBHBIX 3HAUYCHUH.

ITyckoBoii Tok (inrush current B Tepmunax IEC 60050-448) — tok
IEpPEXOJHOr0 MpOlecca, CBA3aHHBIA C IOJauyell HaNpsDKEHHs HHTaHUA Ha
JNIeKTpuIecKoe 00opynoBaHue (TpancopMaTopsl, KaOenH, KOHAEHCATOPEL, T.J.)
[9.27, IEV ref 448-11-30]. B poccuiickoii BepcHH 3TOr0 JIOKyMEHTa
ucroib3yercs TepMuH "6pocok Toka" [9.31, 11.448-11-30 ].

ITprMEHHUTETEHO K OCBETUTEIBHBIM NIPUOOPaM XapaKTEPHCTHKH ITyCKOBOTO
TOKa OOYCIIOBJICHBI HECKOJIIBKUMH Pa3INYHBIMU (DH3UYECKUMH HPOLECCAMH U
3aBHCAT OT OOJIBILIOTO YKCIIa (PAKTOPOB, BKITIOYAIOIINX:

a) BUJI NICTOYHHKA CBETA M ITyCKOPETYIIHPYIOIIETO anmapara;

6) Ha/mM4YMe eMKOCTHBIX DJIEMEHTOB KOMIIEHCALUH PEaKTHBHOH MOLIHOCTH,
cBura (a3 WM CHIKEHUS IyJIbCALHil BHITPSIMICHHOTO HAIPSDKEHUS;

B) CONPOTHUBIIECHNE EIIH TUTAHUS;

T) BpeMs 3aIepKK{ BKJIIOYEHUS] OT MOMEHTA IPOXOXKHEHUS CHUHYCOHIbI
[epEMEHHOr0 HaIpsDKEHUS Yepe3 Hyllb;

1) TEMIIEPATYpPy OKPYXKaroIlel CpeIbl;

) apyrue (hakTopsbl.

Bce nepeuncnennble (GakTopbl B HNPaKTUUECKHX 3a/ayax y4ecTb KpaiHe
TPY/IOEMKO, MO3TOMY OOINBINEH YacThl0 MX IPEHEOPErarT, a ITyCKOBOH TOK
MOJEIUPYIOT OAMHOYHBIMH HMITyIbCAMH:

1) GoMbLION AMIUIUTYABI OT €JUHHMIL J0 COTEH KPATHOCTH HOMHHAJBHOIO
TOKa, HO KOPOTKAMHU MO NpOXOJDKUTeNbHOCTH — MeHbime 0,01 ¢ (psmom
IOPOU3BOJUTENEH aBTOMATHYECKMX BBIKIIOUATeNel INPUHUMAETCA MeHbIIe
0,005¢ mo mnpuuMHE MAKCHMAIbHOW AaMIUIUTYIbl HMITyJbca TOKa MpH
BKJIFOYEHHH OCBETHTENBHOIO NPHOOpa B MOMEHT MAaKCHMyMa CHHYCOHIBI
HAIpPSDKEHUS);

2) otHOCUTENBHO —HeOONbIION ammuuTyasl ot 1,1 mo 1,6 (wis
CBETOJMOJHBIX ~ OCBETHTENBHBIX mpubopoB mo 2) [9.32] kparHOCTH
HOMUHAJIBHOTO TOKA C HPOAODKUTENIBLHOCTBIO OT JIECATHIX CEKYH/BI 0 AECATKOB
MHUHYT, KOTOPBIH NpPEJCTABIACT 3aMeHY (DAKTHYECKOTO MEePUOJUYECKOTO TOKa
50 I'y aneproguIecknM C paBHOH paboTOH (BBIIEICHIEM TEIUIOBOH SHEPTHH).

IlepBbIil TUII HMMIYJNBCOB XapakTepeH Ui M3MEHEHUs CONPOTHBIICHUH
BOJBGPAMOBOIl HHTH HaKalWBaHWs, WHAyKTHBHOCTH [IPA wmm 3apsma
KOHIEHCAaTOPOB M MOJGNHMpYeTcs C  yd4eTOM IPHHIUIIOB  paboTHI
3JIEKTPOMArHUTHBIX PAacUENUTENeH annapaToB 3alUTel. BTOpoil TN uMmyascoB
00yCIIOBIEeH HEIUHEHHBIM CONPOTUBICHUEM Ta30BOT0O pa3psia WIH IPOLIeccaMu
npu 3arrycke npeodpasosarens B OIIPA (0OBIMHO MPOMCXOMT C TMay30ii mocie
MEepBOTrO MyCKOBOro umiyibca) [9.33], kak mpaBuiIo, CIEIyeT YYUTHIBATh IO
TEIIOBOMY BO3/EHCTBHIO Ha IIEMEHTHI SIEKTPOCETH U alapaThl 3alIUTEL

Ilpn MonenupoBaHWM HEOOXOAMMO OOpaTHTh BHHMaHHE Ha O00BeM
uHGOpPMAIMU IO ITyCKOBOMY TOKY, KOTOPBIH MOXKET OBITh IIPEACTaBICH
IPOU3BOJUTEIEM OCBETHTEIBHBIX IPUOOPOB HAa OCHOBE M3MepeHHil. MeTonuka
n3mepennii pernamentupyercs ITHCT 639-2022/MOK 63129:2020 (neiictyer
110 2025-07-01) [9.34, .7.3.1] u He yYIUTHIBACT B XapaKTEPUCTHKAX ITyCKOBOTO
TOKAa MEpPEeXOAHbIE IMpolecChl B MHTepBaje BpemeHu no0 100 Mkc u
PaIOYacTOTHBIC MIYMBI (pPHCYHOK 9.1).

IlosicHenne k OIpeICJICHUIO ITyCKOBOI'0 TOKA OCBETUTEJIHLHOI'0 npnﬁopa
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,‘Yllrﬂlllﬂ 30H pa/IHOYACTOTHRIX IIYMOB

H10

L peak

Tok NEPEXO/IHOrOo npouecca

100 mke

Bpems

|peak — TIMKOBEIIT ITyCKOBOI TOK;
tii0, thso — ATHUTENBHOCTH UMITYIIBCA ITYCKOBOTO TOKa 1o ypoBHsM 10 % u 50 %.

Pucynok 9.1 — OnpezienieHne MIKOBOTO MyCKOBOTO TOKA lpeak
(Oe3 yuera MMKOB TOKA IMPH JUTUTENLHOCTH MeHee 100 MKkc)

VMIynec IyCKOBOTO TOKa OCBETHUTENBHOTO INpUOOpa XapaKTepH3yeTCs
[IMKOBBIM 3HAUCHHEM WU JUIMTENBHOCTBIO IO ypoBHIO 50 % OT mHHKOBOTO
3Hauenns (cM. pucyHok 9.1). Hexoropsle MpOM3BOMHTENN TAKKE MPHBOISAT
nHGOPMAIMIO 10 JUINTEIBHOCTH HMITyldbca Ha ypoBHe 10 % u 3HavyeHme
unTerpana Jlxoyns jis umIyisca B A%,

JIi1s MMITyIbCOB BTOPOT'O THIIA, KOTOPBIE O JUIMTEIBHOCTU OOJIbLIE OAHOTO
nojxynepuoaa HampspbkeHus B anektpocerd (0,01 ¢ gms 50 T'm, wacte
TIPON3BOAUTENEH OIpeeNnseT 3TOT TUIl UMITYJIBCOB IO JUIMTENBHOCTH OOMbIIe
0,005 ¢ pgmst 50 I'r), 3HaueHHE MYCKOBOTO TOKA |y MPUHUMAeTCs PaBHBIM
MaKCHMaJIbHOMY 3Ha4eHHIo 3¢dexTiBHOro Toka 3a uurepsan 0,01 ¢ (0,005 c)
lip ¥ WcHomp3yercss IUIsI BBIOOpa ammapaToB 3alIUTHl IO KOI(QOHUIHEHTY
IyCKOBOTO TOKA Kpycx

knyck = Inycl( /Iu = I10 /Illa (Seuisl tHSO > 0901 C.

rze |, — HOMMHaJbHBIA TOK OCBETUTENBHOrO mnpubopa, A; s Ooibuiei
TOYHOCTH PacdeToB CIIEAYET HCIOJIb30BaTh 3HAYCHHUE, IIPUBEICHHOE K
HOMMHAIPHOMY HANpPSHKEHUIO B DIEKTPOCETH IO CTaTHYECKOU
xapakTepucTrke (cM. Tabmiiy 9.7), Wi CBETOMHOJHBIX CBETHILHHKOB
¢ OIIPA nomyckaercs MpHHEMATh B pacdeTaX HOMHHAJIBHEIN TOK 0e3
KOPPEKTHPOBKU HA HOMUHAIIBHOE HAIPSDKEHHUE CETH.

3HaueHue Toka ljp onpenensercs ¢ NoMoIbIo nHTerpaia JHxoys:

rae tio — pacuerslii nHTepBan Bpemenu 0,01 c¢ (0,005 ¢) u3 mmrensHOCTH

aTNepUOANYECKOro UMITyJIbCa o, C;
i — MrHOBeHHOE 3HaueHKe (PAKTUYECKOTO MYyCKOBOTO TOKA T10 MOAYIIO, A.
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Bcenencreue  OTCYTCTBHST HOPMATHBHBIX METONUK 10  ONPEACICHUIO
MyCKOBOTO TOKA JJIsi KOPOTKWUX HMITYJILCOB MEPBOrO THIA B IHPAKTUYECKHX
3a7avyax MPUXOAUTCS MMEThb JEN0 C HEeMOJHOTOH MCXOmHOW HH(popmauuu. B
3aBUCHMOCTH OT 00beéMa NMPUHHUMAEMBIX JOMYIIECHUH PaHKUPYEM METOJMKHU 110
CTETICHU CHIDKEHUSI IOCTOBEPHOCTH Pe3yJIbTaTa:

1) na ocuoe 3aBucumoctd ABB Group mnpu H3BECTHBIX 3HAYEHHUSX
TUKOBOTO TOKA U [UIUTEILHOCTH UMITYJIbca 110 YpOBHIO 50 %;

2) M0 CTATHCTHYECKOW 3aBHCHMOCTH BPEMEHH HMITYJIbCa OT MOIIHOCTH
OCBETHTEIFHOrO MPpUOOpa MpH U3BECTHOM 3HAUCHHH MUKOBOTO TOKA;

3) M0 CTATHCTUYECKOH 3aBUCHMOCTH KOI(G(HUIHEHTA MyCKOBOTO TOKA OT
MOIIHOCTH CBETOAMOJHOTO OCBETUTEILHOTO IPUOOpa.

OnpeneJieHne MyCKOBOI0 TOKAa Ha 0cHOBe 3aBucumMocTH ABB Group

I'pynma xommanuit ABB B cBoMX Kkatajorax mpeJocTaBIsieT HH()OPMALHUIO
o XapaKTEePUCTUKE cpabaThIBaHHS  MOMYJIBHBIX ABTOMATHYECKHX
Boikmrouateneir cepuu S200 ot ummysnbcHbIX TOKOB [9.35]. 3aBHCHMOCTH
TpescTaBieHa Ha pucyHke 9.2.

s T 111I
80 Example: M
70 - S 201-B16 [T]
60 —-600ps [f|
50 -—-k=42 M
40
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0.01 ms 0.1 ms 1ms 10 ms

Impulse length

Correction factor (k) — koaddurment npusenenus K;
Inon-tripping — (PAKTUYECKNI HEOTKITFOUAOIIHIT TOK
9JIEKTPOMATHUTHOTO PACIICITUTENS;

Impulse length — auTensHOCTS MMITYTBECA

Pucynok 9.2 — 3aBUCHMOCTB HEOTKIIFOUAFOIIEr0 TOKa
(k03 duIHEHT TpHUBEICHNST) aBTOMATHIeCKOro Beikimoyaress S201-B16
OT JUTMTENHFHOCTH HMITyJIbca 0 ypoBHIO 50 %
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i MOOYJNBHOTO — aBTOMATHYECKOTO  BBIKIIOYATENS  (haKTUUECKHH
HEOTKJIIOYAIOMUNA TOK OJEKTPOMArHUTHOTO PpacUEmUTesst lnon-trippings A,
npeuIaraeTcst ONpeaesiTh o Gpopmyie:

Inon—[ripping =Kent In,

rae K — ko3¢ dunpenT npuBeneHns 0 3aBUCHMOCTH Ha pucyHke 9.2, %;

Cht— KPAaTHOCTb ~ YCIOBHOTO TOKa HEPACLEIUICHHS 3JIEKTPOMArHUTHOTO
pacmenuTens B COOTBETCTBUH €  THIIOM  aBTOMAaTHYECKOTO
BBIKJTIOUATELS;

| — HOMMHAJIBHBIN TOK aBTOMaTHYECKOTO BBIKIIFOYATEIIS.

Ecmu nukoBsii HyCKOBOﬁ TOK MCHBIIC ()])HKTI/[‘IGCKOFO HCOTKITIOYAKMICTO
TOKa SJIEKTPOMAarHMTHOI'O pacUenvTess, TO CpaGaTblBaHl/lﬂ ABTOMAaTH4YCCKOIro
BBIKITFOYATECIIA HE npon3017meT, T.C.

Ipeak < Inon-trippingy
Ipeak 1K< cntln,
CJIEAOBATEIBHO, Ul IIEPBOI0 THUIIA UMITYJIBCOB
Inyw: Ipeak /k,
knyck = Il‘lyCl(/IH: |peak /le, eCclin tH50 < 0,01 C.

JlomyIieHueM Ipu onpeeIeHUH ITyCKOBOIo TOKa OCBETUTENBHOTO Ipubdopa
B JaHHOH MeTOIMKEe SIBIAETCS PAacHpPOCTpaHEHHE 3aBHCHMOCTH UL
aBTOMaTH4Yeckoro BheIKIIouaTesst S201-B16, KOTOpBIil MPOM3BOAMTCS IPYNION
kommanuii ABB, Ha Bce MOIynbHBIE aBTOMATUYECKHE BBIKIIOYATENH
KOMOMHHPOBAaHHOIO THIA KaK d3TOT0 IPOU3BOAUTEN, TaK U APYTHX
nponsBoxuTeneil.  JloCTOBEPHOCTh  pe3yJibTaTOB  TAaKOro  JOITYLICHHS
He TIOATBEpIKACHA HCCICIOBAHMSAMHU, HO Takas MpAaKTHKa Hallla IIHPOKOe
IpUMEHEHHEe Cpey NPOH3BOJHTENEH CBETOAUOIHBIX OCBETUTEIBHBIX IPHOOPOB
u OIIPA x mnm [9.33]. BoIbIIMHCTBO peKOMEHIAIHH 110 BEIOOPY HOITYCTUMOTO
KOJIMYECTBA OCBETHTENbHBIX HPHOOPOB, 3aIIUIIAEMBIX AaBTOMATHYECKUM
BBIKJIIOUATENIeM OINPEIeNICHHOr0 TUIA II0 KPAaTHOCTH TOKA DIEKTPOMAarHUTHOTO
pacuenuTens ¥ HOMHHAIBHOTO TOKa, pa3paboOTaHBl HAa OCHOBE YKa3aHHOM
saBucumoctu [9.22, 11.4.6.2; 9.36].

B umxenepHo# paboTe OTBETCTBEHHOCTh 3a Pe3yNIbTaThl BO3JNAraercsl Ha
HCIIOJHUTENS, B 3a/la4l KOTOPOTO BKIIFOYAETCSI BBIOOP TOCTOBEPHOH MCXOIHOM
uHpopMalMM W METOAMK MojenupoBaHus (pacyera). [lostomy B Bompoce
npumeHeHus: 3aBucumoctd ABB Group, mpexacrtaBieHHoit Ha pucynke 9.2
XOTEJIOCh ObI IMETh KaKHe-T100 MOITBEPXKICHNS €€ JOCTOBepHOCTH. [l 3TOTO
pacCMOTPUM  pe3ylbTaThl OKCHEPUMEHTa C BKIIOYEHHEM TpexX JIaMIl
HakamuBauus 75 Bt (manpsokenne 230 B, pabounit ok 3 - 75/230 = 0,98 A) B
JIMHWY, 3aIl{IIaeMOil MOIYJIbHBIM aBTOMATHYECKHM BBIKIIOUaTeneM Tuma B 1
(HOMUHAJBHBINA TOK 1 A, HeoTKIIOYaroIero Toka pacuenurens 3 A). U3 kypca
(U3MKH M3BECTHO, YTO BONIb(paMoBas CHHpanb IPHU HAarpeBe OT KOMHATHOI
TeMreparypsl 1o paboueil (okono 3000 K) mu3MmeHsleT cBoe aKTHBHOE
conpoTtuBiieHue npumepHo B 13 — 14 pa3. CnenoBaresbHO, 3HAYCHUE TOKA B
HayaJjie Iycka TeopeTHuecku Oyner Oonblie pabodero BO CTOJBKO ke pa3. B
PEATBHBIX JIEKTPOCETSAX ITOT IUKOBBIH TOK HECKOJBKO HIDKE M3-3a HAIMYMS HEe
HYyJIEBOT'O HHIYKTHBHOTO CONPOTHBIICHUS LICIIH.
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B nmTepaType MOXHO BCTPETHTH NPEAHNONOKCHHS, YTO ANEPUOAUYCCKHI
UMITyJIbC ITyCKOBOTO TOKA JIaMITbl HAKAIMBAHUS YMEHBIIAETCS MO JKCIIOHEHTE
U3-3a HarpeBa HUTH Hakaia. OJHAKO, HOCTPOEHHBIH 110 OCUMILIOrpaMMe rpaduk
myckoBoro Toka (pucyHok 9.3) mokasbBaeT, dYTO THIOTe3a 00
JKCIIOHEHIINATFHOM AalepHOINIECKOM HMITYJIbCE HECOCTOSTENbHA. TOKOBBIi
UMIIyIbC B HMHTEpBaJe€ BPEMEHH [BYX IIEPBBIX IOJYHNEPHOJOB HE
IPONOPIUOHANCH CHUHYCOHJE HANpsKEHHUS U3-32 HENMHEHHOW Harpy3Ku
(IepeMeHHOT0 aKTHBHOTO COIPOTUBIICHHSI HUTH HaKajla IIPH Harpese).

10

CPacueTHbli anepHoAHYECKH HMITYIILC TOKA

8 —— DaKTHYCCKHH TYCKOBOH TOK

===daxKTHYeCKHil IYCKOBOH TOK 110 MOJYIIIO

Tok, A

4
Bpewmsi, mc
Pucynok 9.3 — I'pauik ImyckoBOT0 TOKA JIaMIT HaKaJIHBaHUS
(TpH J1aMIIbl MOITHOCTHIO 110 75 BT)

JINTEIbHOCTD alepHOANYECKOro IIyCKOBOTO MMITYJIIbca Ha pHCYHKe 9.3 mo
ypoBHIo 50 % coctasut 0,0114 ¢, a mukoBoe 3HaueHune Toka 6,1 A. Ilpn Takom
BPEMEHH HMITYJIEC CJIEAyeT OTHECTH KO BTOPOMY THIIy H ONpPENENIUTh
MaKCHMaJIbHOE 3Ha4YeHHE 3(P(HEKTUBHOrO TOKA 3a PACUETHBIIT HHTEPBAIT:

—3,08 A st 0,01 c;

—3,77 A mys 0,005 c.

CornacHo BPEMSTOKOBOIT XapaKTEPUCTHKE UCIOIb3YEMOTO B SKCIICPUMEHTE
ABTOMATHYECKOTO BBIKIIFOUaTeNs (pUCYHOK 9.4) must BpemeHu mmmyisca 0,01 ¢
YCIIOBHBIH TOK HepacueIuieHus coctaniseT 4 A, a 1t Bpemenu 0,005 ¢ — 150 A.
OTH TOKM 3HAYUTENBHO Ooublie 3(G(EKTUBHBIX ITyCKOBBIX TOKOB JIAMII
HaKaJIMBaHUS. ABTOMAaTHUCCKUH BBIKIIOYATENb HE JODKEH OTKIIIOYHTDH JIMHHIO,
HO TI0 pe3ylbTaTaM OKCIIEPHMEHTa  PETUCTpUpYeTcs  cpabaThlBaHUE
9JIEKTPOMArHUTHOTO PACIEIIUTENSI OT CBEPXTOKA.

PaccMoTpuM  rMIOTe3y, YTO Ha DJICKTPOMArHUTHBI paclenHTeNnb
ABTOMATHYECKOTO BBIKIIIOUATENsI BIMSHHE OKA3bIBACT TOJBKO HMMITYJBC TOKA,
KOTOPBII MOSBISICTCS. B IEPBBIl  MOIyNEPHOJ CHHYCOMIbl BONH3M ee
MakcuMyMa. [Ipu BKIJIIOYEHHH OCBETUTENBHOIO NPHOOpPa B MOMEHT BPEMEHH
MPOXOXKICHNS CHHYCOHIbI HAIIPSDKESHHS Yepe3 HyJIb MTHOBEHHOE 3HAUCHUE TOKa
Tak ke ONM3KO K HYIIO, CJIEJOBATEIbHO, OONBLIOrO IMKOBOTO 3HAYCHHUS
IIYCKOBOT'O HMITYJIbCA HE OyneT. AHaJOTMYHAsI CHTYalHsl U JUIS CBETOANOIHBIX
OCBETHTEIBHBIX IPHOOPOB.
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Pucynok 9.4 — BpemsiTokOBast XapaKTePUCTHKA aBTOMATHIECKOTO
seikmouarenst TGBIN-63 B 1 [9.37, crp 3]

DakTHUECKUH ITHK NIEPBOT0 UMITYJIbca TOKA B 9KCIEPUMEHTE COCTABII 9 A
npu BpeMenH tuso — 1,8 mc. Torna npusenennslit koddduuuent k cocrasur 1,5
(pucyHOK 9.2).

VYciaoBre MO HEOTKIIOYAIONIEMY TOKY AJIEKTPOMArHHTHOTO PACIIEIUTEIS
aBTOMATHYECKOTO BBIKIIOUaTess Tuma B 1

lpeak / K =6 A < cpely =3 - 1 =3 A — He BbITIONHSCTCS.

Ha BTOpOM »3Tame SKCIepUMEHTa aBTOMAaTHYECKMI BBIKIIIOYATENb ObLI
3aMeHeH Ha Tun B3, 11 koroporo

lpeak / K =6 A < ¢cneln=3 - 3=9 A — ycioBue BbInoHsETCS,

YTO COOTBETCTBYET pe3yJbTaTaM KCHEPHMEHTa 110 OTCYTCTBHIO CpabaThIBAHMUS
9JIEKTPOMArHUTHOTO PACILEHUTENS M [JOKa3bIBACT IPABUIBHOCTh THIIOTE3BI O
TIPUHATHH B Ka4eCTBE ITyCKOBOT'O TOKA JIAMITBI HAKAJIMBAHUS TOJIBKO MMITYJIbCA B
TIEPBBI MOIYNEPHO]] CUHYCOM/bl HANPSKEHHs BOJIM3M ee MaKCHMyma. OTOT
BBIBOJl  IIOATBEPKAACTCS  ONBITHBIMH  JaHHBIMH. lIpu  cpabaTeiBaHHH
9JICKTPOMArHUTHOTO PACLCIIUTENsS aBTOMATHYECKOrO BBIKITIOYATENST HA dKpaHE
ocuuiuIorpada perucTpupyeTcs TONbKO OAMHOYHBIH KOPOTKHIT HMITYIIbC TOKA.

35



Penakius 2026-05-11
Astop: EBnacés U.C.
3ameuanust u npeokenus: €is06@mail.ru

Onpe}:le.nenue MMYCKOBOI'0 TOKa NPH U3BECTHOM ITUKOBOM 3HAYCHHUH
HMITYyJIbCHOI'0 TOKA

B Ci1ydae€ OTCYTCTBHS B ITACIIOPTE OCBETUTEIIBHOT'O anGOpa HH(bOpMaHHH o
JUIATECJIBHOCTU HMITYJIbCA ITyCKOBOI'O TOKa PEKOMEHAYETCSA BOCIIOJIb30BATHCA
CTaTUCTUYECKON 3aBUCHUMOCTBIO, HpeI[CTaBHeHHOf;I Ha PUCYHKE 9.5.

10000 < ONBITHBIE JAHHBIE

9000 - -- = CPEIAHHE 3HAYCHMS
8000 + ——mnporuosusiii nuTepsan (yposeHn jgoctoBepHoctn 95%)
7000

6000
5000
4000
3000
2000
1000

0

MKC

JlnuTensHoCTh HMITY/IBCA TOKa,

T T ]
1000 1500 2000

Moinocrs, Br

0 500

Pucynoxk 9.5 — 3aBHCHMOCTD [UTHTEBHOCTH UMITYJIbCa YCKOBOIO TOKA
110 ypoBHIO 50 % OT MOIIHOCTH CBETOJMOIHOIO OCBETUTEIBHOTO Ipudopa

Tlocne ompeneneHus JUIMTENBHOCTH MMITYJIbCa MCXOAHOH HH(OpMaLuu
JIOCTaTOYHO, YTOOBI TIPOBECTH OINpEJENeHHEe ITyCKOBOTO TOKAa HAa OCHOBE
3aBucumoct ABB Group.

Onpenesienne MycKOBOr0 TOKA MPH MOJIHOM OTCYTCTBHH HH(popManuu
0 XapaKTepUCTHKAX HMITYJIbCa

B camMoM HEONAronmpusTHOM BapHaHTE IIPH  IOJHOM  OTCYTCTBHH
rH(POPMALIMHI O XapaKTEePUCTHKAX MMITYJIbCA ITyCKOBOTO TOKA OT HPOU3BOJUTEIIS
OCBETUTEJIHLHOTO TIpUGOpa PEKOMEHIYETCS BOCIOJIB30BATHCS CTATUCTHYECKOM
3aBHCHMOCTBIO, TIPE/CTAaBICHHON Ha pHcyHKe 9.6, MONy4eHHOH Ha OCHOBE
Beibopkn DITPA mpomssogctea Mean Well, Tridonic, Inventronics, Sosen,
Philips, Helvar, Moons', DONE, uPowerTek.

60 #  ONBITHBIC JIAHHBIC
;5] " - = - CpeJHHE 3HAYCHHS
P "
45 — IPOTHO3HbBIH HHTEPBAI (YPOBEHB JI0CTOBEPHOCTH 95 %)

KoadpumenT nyckororo Toka
knycx

MomHocts, Bt

Pucynok 9.6 — 3aBucuMocTb K03 HUIMEHTa TyCKOBOTO TOKA OT MOLIHOCTH
CBETOJIMOTHOTO OCBETHTEIIBHOTO MPHOOpa
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CBepXTOK,

Bri6op ypoBHS JOCTOBEPHOCTH IPOTHO3HOTO HHTEpBala I 3HAYCHUH
Koo dunreHTa IMyCKOBOTO TOKA 3aBHCHT OT IIOTCHIMAIBHOTO PHCKA IIPU
JIOXHOM cpabaThIBAHMM aBTOMATHYECKOTO BBIKIIOHYATENS M OTCYTCTBHH CBETa
Ha OOBEKTe B TEUCHHE BPEMEHH, KOTOpPOE€ HEOOXOAUMO JUIS BKIIOYEHUS
BBIKJIIOUATENsT  IIEPCOHANIOM  BpydHylo. HeoOXomuMo  HOMHHUTH,  9TO
HEO0OOCHOBAHHOE 3aBbIIIEHUE YPOBHEHN TOCTOBEPHOCTHU IIPOTHO3HOIO HHTEpBaIa
IPUBOJUT K Mepepacxoly MaTepHalbHBIX H (HHAHCOBBIX CPEACTB B LIEJIOM Ha
OCBETHTENBHYIO JJICKTPOCETh, TAK KaK JKECTKHE OTrPAaHMYCHHUS KOJIMYECTBA
3aIUIIAEMBIX ~ OCBETHTENBHBIX  NPUOOPOB  OJHUM  aBTOMATHYECKHM
BBIKJIIOYATENIeM MOTYT IPHBECTH K HEOOXOAUMOCTH YBEIHYCHHUS KOJIMYECTBA
KaK CaMHX almnapaToB 3alIUThL, TaK U JINHUH JJIeKTpOoNepeaayn.

JlanHas MeToIMKa HaHMMEHee TPyHDOeMKa M3 PacCMOTPEHHBIX BBIIIE, HO
UMeeT HanOOJIBIIYI0 MOTPEIIHOCTh Pe3yIbTaTOB OLEHKH ITyCKOBOTO TOKA.

Jlnst BceX TpeX METOMUK OINpe/eleHHsl ITyCKOBOTO TOKAa HPH KOPOTKOM
UMITyJIbCE TIEPBOTO THIA XapaKTEepHO eIl OJHO JOMyLIeHHEe. 3HadeHue
MYCKOBOTO TOKA OCBETHTEIbHBIX mpubopoB coriacuo I[THCT 639-2022/MBK
63129:2020 [9.34, 1. 8.3.2] NIpOHOPLMOHAIBHO YBEIMYUBACTCS UX KOJIMYECTBY,
T.€. 00/1aJJal0T CBOXCTBOM aJUIUTHBHOCTH.

B peanbHBIX yCIOBHSIX OSKCIUIyaTallMM 3HAYCHHS IYCKOBOTO TOKa
HECKOJIBKUX OCBETHTENBHBIX IPHOOPOB BCEIIa MEHBIIE CYMMBI ITyCKOBBIX TOKOB
OT KaXJOoro mnpuoopa. OTO OOBIACHAETCS MOIMYCKAMH B XapaKTEPHCTUKAX
IIyCKOBBIX TOKOB U, CJI€/JOBAaTEIIbHO, BEPOSTHOCTHIO HECOBIAICHNS MAKCUMYMOB
HMITYJIbCOB, a Tak)Ke JOIOJHUTEIbHBIM CONPOTHBICHUEM OCBETHTEIHLHOM
JIEKTPOCETH ¥ YBEINICHUEM [IOCTOSTHHOM BPEeMEHH IIeNH I HapacTaHHs TOKa.

KOTOpLIfI BO3HHUKACT npu nmogauc HanpAXKCHUA Ha

OCBECTUTCIIBHBIC HpI/I60pr, NPHUHATO HAa3bIBATh IIYCKOBBIM TOKOM Inycx, A

Inycx = knycx Ip, (950)

rie Koy — K03QpummeHT  MyCcKOBOTO  TOKA;  CIOPAaBOYHBIC  3HAYCHHS
npejacTaBieHsbl B Tabnuie 9.8;
|, — pacueTHbIH TOK IIeNU OCBETUTEIbHON YCTAHOBKH, A.

Ta6xuna 9.8 — KoaddpuuueHTs mycKOBOTO TOKa OCBETHUTEIHHBIX MPHUOOPOB

KoadduimeHT nyckoBoro Toka Juisi AeiCcTBUS
HctouHuK cBETa TTIPA bpun = b AR
HA MTHOBEHHBII pacIenuTeIb TEIIOBOTO
JlamIta HaKaTUBaHMS - 3,0* 1,0
JlromuHecueHTHas DOMITPA —
Jamna OIIPA
Pazpsanas mamma
P SMITPA - 12-13
BBICOKOT'O JlaBJICHUS
MeTaJuiorajoreHHas
( ’ OIIPA
HaTpueBas, pTyTHas)
OMIIPA 0 2,5%* _
CBeToaHO Onpenensiercs
OIIPA _
no tabmune 9.9
* mpeJBapUTEIbHBIC TaHHBIC 1O OMBITAM aBTOPA.
** mpe/BapUTENIbHBIC JAHHBIE 110 ONBITaM aBTOpa Jursd npoxkektopa GALAD Osepect LED.
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Tab6muna 9.9 — ®opmynsl pacueTa KOXPPHUIMEHTA TyCKOBOTO TOKAa CBETOIUOIHBIX
OCBETHUTENIBHBIX IPHUOOPOB 1O ACHCTBHIO HA MTHOBEHHBIH
pacuenuTesib aBTOMaTHYECKOTO BBIKJIIOYATEIS

Hanuuue gaHHBIX O TOKE
IIyCKOBOI'0 UMIYJIbCa Dopmyna Howep
dhopmMyIEl
Ipeak tHSO
knch: |peak /(kIH), 9.51
k = 3600/tus0%°,
Ila Ila ecu tuso < 1500MKc;
9.52
k = 1/(1,08 — 720/tus0) ,
ecn 1500 Mkc < tuso < 10000mkc
Dopmynst (9.51) u (9.52)
Ha Her
tuso= (19 + 1,43 4/1000P; )2 9.53
Her Her Knyex =91 11,6 In (1000Py) 9.54
IIpumeyanus.
1. lpeak — MMKOBBIH IMycKOBOH TOK (cM. pucyHok 9.1), A;
2. tyso— JUIMTENBHOCTh UMITYJIbCA ITYCKOBOTO TOKa 1o ypoBHIO 50 % (cM. pucyHok 9.1), MKC; BCe
BBIPaXKEHUs crpaBeaAuBhl 11 tyso < 10000 MKc.
3. k— ko3 durmeHT npuBeIeHNs ITMKOBOTO TOKA (CM. PHCYHOK 9.2).
4. |,— HOMUHANBHEIH TOK OCBETHTEIBHOTO Ipubopa, A; ompeneisercs II0 TEXHHYECKOH
JIOKYMEHTALlMU Ha OCBETUTENIbHBIN IpuoOOp.
5. Py — ycTaHOBJI€HHAs MOLIHOCTH OCBETUTENBHOTO Mpubopa (cM. myHKT 9.1), kBT.
6. Beipaxkernst (9.53) u (9.54) onmCHIBAaIOT BEPXHIOI TPaHMIy IPOTHO3HOTO HHTEpBajla C
YPOBHEM JOCTOBEpHOCTH 95 %.

Hpumep 9.2.3A

HcxonHble faHHBIE IO 3aJaHUIO A.

JlaHHBIE IO yCTaHOBJIEHHBIM MOLIHOCTSIM M PACUETHEIM TOKaM M3 IpuMepos 9.1A, 9.2.2A.

OnpeneneHne MUKOBOTO 3HAYEHUS M JUIMTEIHHOCTH HMITyJIbCa IYCKOBOTO TOKAa  JUIS
ocseturenpHoro mpubopa Jdomomant-T COKp-5-120-02 ocHoBaHo ©a wuHGOpPMAUK
[POM3BOJMTEINs, 4TO B cBeTHIbHHKE ycranoBieH DIIPA XLG-50 [9.25] (eciu DIIPA ne
uzeecmen cm. npumep 9.2.3B) co ciaenyrOIUMI XapaKTePUCTHKAMU:

— HOMUHaJbHOe Hanpspkenue U, — 230 B;

— HOMHUHaJIbHBIH TOK |, — 0,29 A.

— NMUKOBBII MYCKOBOH TOK lpeak — 50 A;

— JUIMTENBHOCTh MMITYJILCA ITYCKOBOTO TOKa 10 YpOoBHIO 50 % tyso — 350 MKc.

Koaddunument npuseneHns MUKOBOTO TOKa ompexensercs 1o ¢opmyrie (9.52) mpu ycioBuu
thso < 1500MKc:

k =3600/350%% = 7,67.
Kosdduument myckoBoro Toka omnpexensercs mo ¢popmyie (9.51):
krryclc= 50/ (7,67 . 0,29) = 22,5

Ha ocHoBe mamHbIX Tabmumsl 9.9 mo ¢opmyne (9.50) ompenmensieTcss ITyCKOBOH TOK B
MPOBOJHUKAX OCBETUTEIbHOW YCTAaHOBKH XKEJIE3HONOPOXKHOTO napka (tadnuna 9.1111p).
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Tabnuna 9.111I1p — PacueTHble MycKoBbIe TOKK B (a3HBIX U HYJIEBBIX pabOYHX MPOBOJHUKAX
1eneil OCBeTUTENBEHOH YCTAHOBKH

OcBeTUTeNbHAS YCTAHOBKA, YaCTh Pacuér
OpHa mapa OCBETUTENBHBIX HPHOOPOB luyexzome = 22,5 - 0,41 = 9,23 A
OpHa xecTKas monepednHa lnyexprr = 22,5 - 2,47 = 55,6 A

loyewr, = 22,5 - 4,93 = 110,9A
InyckJ’[N = 22,5 : 3,49 = 78,5 A
JXecTkue mONEpEeUnHBI BCETO luyerse = 22,5 - 9,86 = 221,9 A
JKEIE3HOLOPOKHOTO MapKa lyyexsy = = 22,5 - 5,51 = 124,0 A

JKecTkue nonepeuuHsl B I€BOM IIeYe NapKa

Mpumep 9.2.3B

Hcxonnble nanupie no 3aganuio B. HomunansHoe Hanpskenue cetu Uy,c paBHo 230 B.

JlaHHBIE IO YCTaHOBJIEHHBIM MOIIHOCTSIM U pacueTHBIM TOKaM u3 npumepos 9.1B, 9.2.2B.

HomuHaabHas MOLIIHOCTh OCBETUTEIBHOTO npubopa P,on npunsara pasHoit 0,046 kBT (cMm.
npumep 9.1B).

Koadduunent myckoBoro Toka ompexessercs o dpopmyie (9.54):

Kuyer = 91 — 11,6 In (1000 - 0,046) = 46,6.

Ha ocnoBe panubix Tabmuusl 9.10 mo dopmyne (9.50) ompenensercss mycKoBOW TOK B
MPOBOJHUKAX OCBETHUTEIBHONW YCTaHOBKH JKEJIE3HOIOPOXKHOTrO0 napka (tabuuna 9.1211p).

Tabmuma 9.12I1p — PacueTHble MycKOBbIe TOKH B (a3HBIX U HYJIEBBIX pabOYHX MPOBOJAHUKAX
neneil OCBeTUTENBHOH YCTaHOBKH

OcBeTUTENbHAS YCTAHOBKA, YaCTh Pacuér
OpHa mapa OCBETHUTENbHBIX MPHOOPOB lnyex2omL = 46,6 - 0,42 =19,6 A
OpHa xecTKas monepednHa lnyexrr = 46,6 - 2,52 = 117,4 A

Iy = 46,6 - 7,55 = 351,8A
lnyen = 46,6 - 7,55 =351,8 A
lnyeeriL = 46,6 - 5,03 = 234,4A
lnyexin = 46,6 - 5,03 = 234,4 A
JXKecTkHe mONEPEINHBI BCETO lnyexst = 46,6 - 12,59 = 586,7 A
JKEJIe3HOJOPOKHOT 0 MapKa lhyexsny = = 46,6 - 12,59 =586,7 A

Kectkue TIONIEPEYUHBI B JIEBOM IIJIEYE ITapKa

XKecTkue momepeynHsl B IpaBoM ILIede Mapka
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Cnucok HCNMOJb30BAHHBIX HCTOYHHKOB

9.1 CTb 2574-2020 DOnexkrposnepretuka. OCHOBHBIE TEPMHHBI U
onpeaeneHus [Tekcr] — C U3m. Nel, uzm. Ne2. — Ben.10.08.2020.

9.2TOCT 19431-2023 Duepretuka u 3jiekTpupukanus. TepMHUHBI U
omnpeneneHus. [DnexkTpoHHslil pecypc]. — Bzamen 'OCT 19431-84 ; BBen.
25.09.2023  //  MIIC «Cranpmapt». —  Pexum  nmoctyma
https://ips3.belgiss.by/TnpaDetail.php?Urlld=687212. — Jlata moctyma
01.11.2024.

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

9.4 TOCT 21128-83 CucteMsl 3IEKTPOCHAOXEHUS, CETH, MCTOYHHUKH,
npeoOpa3oBaTenu W NPUEMHUKH 3JIEKTpUUYECKONW 3Hepruu. HoMmuHambHBIC
HanpspkeHus 1o 1000 B [Texct] — C Usm. 1 — B3amen 'OCT 21128-75 (CT
COB 779-77); BBen. 17.12.1992.

9.5 [IpaBuia TEXHUYECKOW OKCIUIyaTallMM > KEJE3HOW JOpOrd B
Pecnyonuke benapycs. — Been. 1.07.2016 r.

9.6 Kosznosckas, B. b. Dnekrpuueckoe ocsemienue: yuyeOHuk / B. B.
Kosnosckas, B. H. PagkeBuu, B. H. CanykeBu. MuHCcK:
Texunonepcnekrusa, 201, — 543 ¢, [12] n, us. un.

9.7 KabprmeB, A.B. DnekrpocHabGxenune o6bexktoB. Y.1. Pacuer
9JEKTPUYECKUX HArpy30K, HAarpeB MPOBOJHUKOB H 3JIEKTPOOOOPYAOBaHUS:
yuebHOe mocobme / A.B. Kabpmmes. — Tomck: W3a-Bo Tomckoro
MOJUTEXHUYeCcKoro yHUBepcuteTa, 2007. — 185 c.

9.8 Kuoppusr, I'. M. Ocerutenbusie yctanoku / I'. M. Knoppunr — JI.:
Oueprousaat. Jleaunrpan. ora-uue, 1981. — 288 c., un.

9.9 Kynpun, b. 1. DnexrpocHabxeHUe NPOMBINUICHHBIX MPEIIPHUSATHIL:
yueOHUK I CTYAEHTOB BhICIINX yueOHbIX 3aBeneHuit / b. U. Kyapun. — 2-e
u3a. — M.: Uarepmer Unxunupunr, 2006. — 672 ¢ : un.
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