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CTABWIN3UPOBAHHBINA HCTOYHUK MUTAHUA CBETOAUOIHBIX
CBETUJIBHUKOB
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BBenenue

CBepxsipKie CBETOJUOABI U MAaTpPHUIIbI HaXOJST
LIMPOKOE IIPUMEHEHUE B CBETUIILHUKAX HAPYKHOTO U
BHYTPCHHEI0 OCBELICHHs, TaK KaK B HACTOsILee
BpeMsl  SIBIISTIOTCS 3¢ eKTHBHBIMHI
npeoOpa3oBaTeIsiMU  AJIEKTPUYECKOH HSHEPruM B
CBETOBYI0O M KpPOME TOr0 HMEIOT pecypc paboThl
HAMHOI'O TIPEBBIMIAIONIMN pecypc Ta30pa3psIHbIX
JIaMII Pa3INYHOTO TUIIA.

HanboJee

CBepXsIpKHE CBETOIUOIBI UMEIOT CYIIECTBEHHO
HEJIMHEIHbIe BOJbTAMIIEPHBIE M JIIOMEHAMIICPHbBIE
XapaKTepUCTUKU W MO3TOMY JJs 0OOecreueHus
JIOJTOBPEMEHHON pabOTHl CBETHJIFHUKA HEOOXOINM
CTaOMIIN3aTOP CHOCOOHBIN paboTaTh Ha HEMUHEUHYTO
Harpy3Ky, CO3JalIIMi MHUHUMaJIbHBIA YpPOBEHb
pamuMonoMex W BBICOKOYAaCTOTHBIX TapMOHHK B
MUTAIOIIENA CETH.

biok-cxema OHOTO M3 BO3MOXKHBIX BapUaHTOB
Takoro crabuianzaTopa npuBe/eHa Ha puc. 1.
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Puc. 1. brok-cxema crabunmnsaTopa ¢ BOJIbTOJ00aBKOM

H3n0:xeHne 0CHOBHOTO MaTepuaJja

Hanpsoxenne cetn U; monaercs depe3 BXOJHOMN

¢ubTp BD Ha mepBuuHyro oOMOTKY TpaHchopmaTopa
T. Bropuunoe Hanpsokenue U, momaercd Ha MOCTOBOM
VD; =VD,, a

HEYTIPaBIISeMBbIi BEITIPSIMHUTENb

HaIpsHKEHUE Ha YIpaBJISEMbII BBIIPSIMUTEID

VS,, VD3, VD,.
HamnpsbkeHne QuibTpa @ TMpeacTaBiseT coO0H CymMmy
HamNpsDKEHUH JByX BelopaMuteneil. dopma 3Toro
HalpsDKeHUS.  MPEJICTaBisieT CO00M  CymMMy  ABYX
MOJTYCUHYCOWA, OJHA W3 HUX MEHbIE, a Jpyras

Us

BoJbTORO0AaBKH VS, Bxonnoe
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Oonplle, HO YycedeHHas. l3MeHss, mpH NOMOLIH
CHUCTEMBI HUMITYJIbCHO-(ha3zoBoro ympasieHus CHUDY,
MOMEHTBI II0Ja49d HMIIYJbCOB yOpaBieHus (Yyroi « )
TUPUCTOPAMHU MOKHO YIPAaBIATh CPEAHUM 3HAUCHHEM
BBINPSIMIICHHOTO HanpsikeHus U g, .

Crabunu3atop mOpeACTaBiIsIeT COOOH 3aMKHYTYIO
CHUCTEMY aBTOMAaTHUYECKOTO PErYJIUPOBAHUS BBIXOJIHOTO
HAMpPSDKCHUS], T0/IaBAEMOr0 HA MATPHUIBI CBEPXSAPKUX
ceeroguonoB EL; +EL,. B sToMy cucremy BXonsT:

mMepurenbHeid 1D u omopueni OO 3leMeHTHI, ABa
CUrHajla KOTOPBIX IOJAIOTCS HA CpaBHUBAIOLIEE
yctpoiictBo CVY. VYcuneHHBIH pPa3HOCTHBIA CHUTHAI
omuOku ympasinerus noxaercs Ha CUOY. B CUOY
MIPOUCXOMUT TpeoOpa3oBaHUE CUTHajla OIIMOKH B
HAMITYJIbCEI YIPaBICHUS THPHUCTOPAMH,
CHHXPOHM3UPYEMBIC HAIIPSDKCHUEM IIUTAIOIIEH CETH.

Jast obecrieueHus CpPEmHETO 3HAYCHUS
HANpSOKCHUST Ha BXOJEC MAacCHUBHOrO (QuibTpa @
HeO6XOI[I/IMO BBITIOJIHCHHUC YCIIOBUSA

Uy =Ug+U,, 1)

rne Uy — cpeaHee 3HAa4YCHUE BBINIPSIMIICHHOIO
HaHpﬂ)I(eHI/IH HepraBHﬂeMOFO BLIHpHMI/ITeHH;
UB() -
BOJILTO00aBKH.
Taxk xak

cpeaHee 3HAYCHUC HapsHKECHU S

U0=%T\/§U25inwtd(cgt), @)
0

U, =%f\/§U3$ina)td(a)t), 3)

rie U, u U;— jelicTBylomue 3HauyeHus Ha

BTOPHYHBIX ~ oOMOTKax Tpancpopmaropa 7. B
pe3ynbTaTe MHTETPUPOBAHUS M CYMMHPOBAHMS ATHX

BBIPAKEHUH MOIYUYUM:

u¢:%[2u2+us(1+cosa)], (4)

TAe o — yroJl peryJupoBaHUs TUPUCTOPAMH.

O6o3nauuB K; = % u K, = % , HOJTy4nM

1 1
U —U1[2|< K, (1 )]
b= 1+ Ky(1+cosa). (5)

Ha ocHOBanum 53TOrO YpaBHCHUA OIPCACIUM
3aKOH U3MCHCHUS yTJla YIpaBJICHUA TUPUCTOPAMU

W, —U; (2K, +Ky)
K2U1

o = arccos

(6)

Yron ynpaBineHHs] MOXET U3MEHSTHCS B TIpeaenax
180°.
JEeHCTBYIOIEr0 HampsbkeHus U

or 0° mo I[Ipy MuHUMaIBHOM 3HAaYEHUU

yroji yHpaBieHHUS

a=0, a Hampsxenue U, =&[K1+K2]. ITpu

jmax

U; =Uimax
2U,K
a=180°2a U, =11
amin 4
OnHako, KpoMe TIOCTOSIHHOW — COCTaBJISIFOIICH

BBITNIPSAMIICHHOC HANPAKECHUE COACPIKUT U ICPEMCHHYIO,
COCTOAILYIO U3 psAda YCTHBIX FAPMOHHUK. AMHJ'II/ITy,I[Hoe
3HAYCHUC HAIPAKCHUA Ka)K,I[Oﬁ U3 HHUX Unm MOXXHO

HalTH UCNONb3Ysl pasioxeHue B psax Oypse [1, 2]

2y1+m?n’tga
Um= Uti? _—

- 1 (7)
m2n? -1
rre M=2— MyJIbCHOCTh BBIPSMHTEIS;
n=246..— HOMepa TapMOHUYECKHX
COCTaBJISIOILUX.
AMIUIMTYa  TapMOHHK  3aBHCHT  OT  yrja

pEryjlupoBaHus « , NPUIOKEHHOro HampsbkeHus Uj.

Haubonpimyro ammiutyny OygeTr UMeTbh  BTOpas
rapMoHuKa npu « > 90°.

Jns  BpiObopa THma OMONOB M THPHCTOPOB
BBINIPSIMUTENST  HEOOXOJMMO 3HaTh MaKCUMAaJbHOE

npsiMOe ¥ 00paTHbIe HANPSDKEHHST PUIIOKEHHOE K HUM,
a TaKkKe CpelIHee M JICHCTBYIOIlee 3HAa4YCHHE
HPOXOIAIMINX TOKOB. Haunbonsmree oOpatHOe
HanpsKEHUE MPUKIAABIBACTCA K 3aKPBITBIM JUOJaM U

TupucTopaM mpu a =0
Uoom = ‘/E KiU1max- 8

Cpennee |, wu pelictByiolnee 3Ha4eHHE TOKOB
cp

Iy 4epes MOMIbI M THPUCTOPBI MOKET ObITh HAHIEHO:

lep == 9

=" ©
7zl

|, ==d 10

=" (10)

rae

Iy = U—¢
Ry, +Ro

R,, — HpsiMOe CONpPOTHUBJIEHHE CBETOHO/IOB;

2
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COIIPOTHUBJICHUE.

OrpaHUYHUBAIOIIECC

JelicTByloliee 3HauU€HUE TOKOB NepBUYHOU |; M

BTOPUYHOU I, 00MOTOK TpaHchopmaropa
COOTBETCTBEHHO PaBHBI
Il:ﬂ(ZKl—i—Kz)ld; 1)
2V2
V4
l,=—+14. (12)
2 2 \/E d

Pacuernas MouiHocTh TpaHcdopmaropa
S=Ul;. (13)
PerynmmpoBanue TupHCTOpaMH  BOJIBTOIOOABKHU
ocyuiecTBisgeT cuHxpoHHas CUDY ¢ BepTHKaIbHBIM
yIpaBICHUEM, CTPYKTypHas cXeéMa KOTOpOH IOKa3aHa
Ha puc. 2.

@G

UC T1

— YC —={MH—{ K - M [T

1 2 3 4 T2
. Uy

Puc. 2. CtpykTypHast cxeMa CHHXPOHHOM
CHDY

OHa COCTOUT U3: yCcTpolcTBa cuHXpoHu3anuu YC,
reHeparopa  mwiooOpazHoro  HampspkeHus — [TIH,
ncrounuka Toka G, kommaparopa K v uMImynbCHOTO
yeunurens M.

Bxon YC mnoaxmiodeH K OTHACIBHOW OOMOTKE
cmitoBoro TpaHcopmaropa T, B MOMEHTHI Iepexoia
NEPEMEHHOT0  HANpsDKEHWsT  CeTH  4Yepe3  Hylb
BBIPAOATHIBAIOTCS KOPOTKHE OIHOIONSPHBIE UMITYJIBCHI
YIABOCHHON 4YacTOTHl JUTeNbHOCThIO 0,2 Mc. OtH
UMITyIIbChl  ynpaBisitoT paboroit I'TIH. B mayser or
HCTOYHUKA TOKa G MPOUCXOAUT 3apsii HAKOIHUTEIBHOIO
KOHJIEHCATOpa CTAaOWIBHBIM TOKOM, a B MOMEHT
JEUCTBUS  UMIYJIbCa  CHHXPOHU3AUUM  IPOXOJUT
OblcTpelii  paspsin. B pesynbrate  dopmupyercs
MII000pa3Hoe HaTIpsOKCHNE MOJIOKHUTETBHOM
MIOJISIPHOCTH,
KoMIaparopa

MOCTYMaroIee Ha OAWH M3 BXOJOB
K. Ha gpyroiti Bxox mnopmaercs
HANpPSDKEHUS YCHIIEHHOTO pasHocThio curHama U, CY.

B MoMeHT cpaBHEHMs HaNpsHKEHUH KOMITApaTop
(hOpMUPYET TOJIOKUTEIBHBIA HMITYJIbC, JIUTCIBHOCTD
KOTOPOTO  OTpeAeIsIeTCS BEIMYMHONH  PasHOCTHOTO

curmana  U,. Yem Bpme U,, Tem MeHbiIe

JUTUTENIFHOCTh  c(popMUpOBaHHOTO wuMITyIbca. Jlanee
HUMIYJIBCHl YCHUIIMBAIOTCS IO MOIIHOCTH Ha VUM U 3aTem
MTOCTYTIAIOT Ha yHIpaBJIeHHE THPHUCTOPAMH
BOJILTOI00ABKHU.

IMo mepemHeMy (GpPOHTY HMIYJIBCOB YIIPABICHHS
THPUCTOPHI MIOOYEPETHO OTKPBIBAIOTCS, a 3aKPHIBAIOTCS
B MOMEHTHI IIepeX0/a TOKa THPHCTOpa depe3 Hymb. Ha
puc. 3 TOKa3aHBl AMIOPHI HANPSIKCHUH B PAa3TUYHBIX
toukax CUDY.

-

Puc. 3. Dmropsl HaIpsDKEHUSE B Pa3IMUHBIX
Toukax CUDY

TouHOCTB MNOAACPIKAaHUA BBIXOAHOTO HAIIPSIKCHUA

U, omnpenensercs MOMeHTaMH  (opMuUpOBaHUSA

YIOPABISIONIMX ~ HMITYJIBbCOB,
TUPUCTOPHI  BOJIBTOJO00ABKH.

MOCTYNAIOMIMX ~ Ha
IIpu  BepTHKaIBHOM
MOMEHTBI

KoTrzaa

METOJIE  YIPAaBICHUS
OIpENENAIOTCS
PaBEHCTBO

(hopmMupoBaHus

BPEMCHCM, BBITIOJTHACTCA

(14)

rae U, — nunooOpa3Hble HANPSKEHHUs TeHepaTopa
I'TIH;

U, - HaTIpsKCHUE cpabaTbIBaHUS
KOMITapaTopa.

Jlist HJIeaTbHOTO ciydast JIMHEWMHOCTH
MAI000Pa3HOTO HATIPSKCHUS 3TO ypaBHCHHE
puodpeTaeT Buj

—U”maxt+U =U (15)
t oo

p

roe t, — BpemMs mOpsSMOro xoza MMIO00pa3HOIro
p

HaIpsSKCHUSA,
t — Tekyiwee Bpems.
Honubiit uddepenuman npu U, = const
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t U, -u
dt=—den—(cz—y)dUnmax+
nmax nmax
U,-u
+——2dt, (16)
Unmax

IpyU MakKCUMaJIbHOM JAIla3OHC PETYJIUPOBAHUSA

Uc_UyzUnmax' (17)

Ilepeiinss Kk KOHEUHBIM NPUPAILECHUSM M B3SIB UX
a0COIOTHBIE 3HAUCHHMS, IOy IHM

tp tP
At = AU, + AU ax + At (18)
U nmax nmax
ﬂz AUC _’_Aunmax_’_ﬁ7 (19)
t p u nmax u nmax t p
rone AU, — HecTaOWIbHOCTb CpabaThIBaHUS
KOMIIapaTopa;
AU
——NMaX _ HecTaOMIBHOCTL IHIO0OPA3HOrO
U nmax
HANpPSHKEHUS.

BriBoabI

CraTbs NOCBSILEHA OJHOW W3 Pa3HOBUIHOCTEH
crabmim3aropa HaNpPKCHHUS MPEIHA3HAYCHHOTO IS
MUTaHUS CBETOJIUOIHBIX CBETUIIBHUKOB JIJISl YTUYHOTO U
Hapy)XHOTO  oOcBemieHUs. [IpuBeAEHBI  OCHOBHEIC
MO3BOJISIOIINE  TIPOHM3BECTH  pacyeT
9JIEMEHTOB CHJIOBOM YacTH CTa0MIIN3aTOpa U CUCTEMBI
yIpaBIeHUS.
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CTABUIBHE JKEPEJIO )KUBJIEHHS CBITJIOAIOJHUX CBITUJIBHUKIB
[. O. binoycos

Hagseoeni  pesynomamu  0ocnioscenuss cmabinizamopa Hanpyeu nioKmouaemMozo Ois HPOMUCTOB0I  Mepeici

ma

NPUHAYEH020 01 CEIMN00IOOHUX CINbHUKIG. 3a npusedeHumu 8 cmammi Chi6GIOHOUWEHHAMU DO3PAXOBVIOMbCA NPAMI ma

360POMHI HANPY2u U MOKU, d 34 IX 3HAYEHHAMU GUSHAYAEMbCS MUnu 0iodie I mpan3ucmopis.

Knwwuoei crosa: ceimnodiod, sunpsamiad 3 601bmM0o000AGKON, CUCMEMA IMNYIbCHO-(hA308020 YNPAGNIHHI, 360POMHULL
3 ) 1) 7 iOH ' nox ] 7 .
36'30K, 3aMKHYymMa cucmema YnpaeiiHts, NUIKON0OIOHA Hanpy2a NO3UMUEHOI NOAPHOCMI, KYM pe2yi08anHs MUPUCHOPAMI
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STABILIZED POWER SUPPLY FOR LED LIGHTS
Bilousov D.O.

One of the most important criteria for the quality of life in modern cities and other human settlements is the
lighting highways, streets, yards of houses, warehouses, industrial buildings and areas in the evening, night and
morning time, because it reduces the number of road accidents and illegal infringements.

Lightings are scattered along the roads, streets, yards, perimeter, on which there are industrial buildings or
warehouses.

Lamps operate in harsh environmental conditions: temperature ranges from -30 ° C to + 40 ° C, high
humidity, reaching up to 98%, constant dust. In addition, the voltage in lighting networks often goes beyond the
norms of the nominal values, and at the time the thunder and lightning in them appear transient overvoltage
reaching the 10kV.

Most lamps are placed on special towers height of 10-12 meters, which makes their maintenance and repair
teams difficult, as it requires special equipment to the lifts.
These features work environment determine the choice and maintenance of communication and scheme solutions,
taking into account the efficiency and reliability of the lighting fixtures.

The lamp consists of a power unit consisting of a transformer primary winding through which the actuator is
connected to the lighting network, rectifier, adjustable voltage boost, control and regulation of thyristors, smoothing
passive LC-filter and panel arrays superbright LEDs, reflector with transparent side.

Voltage, supplied to the input of LC-filter is the sum of two voltage rectifiers. The shape of this voltage is the
sum of the two half-sine, one of them is less and the other more, but truncated.

U
Uy = ?1 [2K, + K, (1 + cosa)]

raeK; = = HEK, = %,
uy iy
U1, U2, U3 — operating voltage on the primary and secondary windings of the transformer.
Thyristor control law a defined by the equation:
'R'Ulb - Ul 1:21‘{'1 + H:}
K,U;
As provided in Article relations are could be used to calculate direct and reverse voltages and currents,
and their values are determine the types of diodes and thyristors.

Regulation thyristor voltage boost is performed by synchronous system of pulse-phase control SPPC consisting
of a locking device LD, the required voltage generator GV, current source G, the comparator K and a pulse
amplifier.

Accuracy of voltage Uo is determined by moments of generating control pulses arriving at the thyristors
voltage boost.

o = arccos

Ly Lo
At = AV, + AU, + At

P
’Un max ’Un max

where tp - time of the forward stroke of the sawtooth voltage;Un max - peak value of the ramp;
Uo - voltage comparator operation.

Key words: LED rectifier with voltodobavkoyu system pulse-phase control, feedback control system closed,
sawtooth voltage of positive polarity, angle adjustment thyristors.
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