ANNAPATHLIE CPEJICTBA

HCTOYHHKH NHTAHNS

CUCTEMA NMUTAHUS
Ha 6a3e ABYHANPABNIEHHOIO

npeobpasoBarens

NOCTOSSHHOIO TOKQ
EZA TDK-Lambda

UHuTennekryanbHas

Bacunmii Jlucun

OeyHanpasneHHblie npeobpasosartenu nocrosiHHoro Toka cepum EZA — 310 ocobuin Bua
npeobpasosarenen ot komnaumn TDK-Lambda, nossonsiowmx ynpaensats Hanpasnennem
OKTMBHOTO BbINpsiMiieHMs HanpsixeHusi. OHW co3aaHbI, B NEPBYIO o4epeab, Ans BO30OHOBNSEMOM
SHepreTMKM U cMcTeM HakonneHus sHeprun. O TOM, UTO 3TO 3a M3[Eenus U KAKOBbI UX OCHOBHbIE

0cobEeHHOCTH U APUHUMIMbI pOGOTbI, paccka3daHo B CTaATbe.

JAom HYNEBOIO
SHEPIrOMNOTPEBJIEHUA

Ceityac B Mupe Bc€ OOIBIIIYIO MOMYJISIP-
HOCTb HabupaioT 2HeprodhPeKTUBHbBIE
CHUCTEeMbI HAKOTUIEHUSI U COBITA JIEKTPO-
SHEpPIrUy, HalleJeHHbIE Ha ONMTUMU3AINIO
1 6aJlaHC B pacXofiax YHEPTEeTUIECKUX pe-
cypcoB. braromapst ncmonbp30BaHUIO pas-
JINYHBIX WHQOPMAITMOHHO-KOMMYHUKA-
LIMOHHBIX TEXHOJIOTUI CO3MAI0TCS 1IeNble
SHEePreTUIecKre CTPYKTYPHI CJIEYIOIEro
MTOKOJIeHUS (TIOKa TOJIbKO TOUYETHO).

OpHUM U3 Pa3BUBAIOIINXCS HATIpaBJIe-
HWII SIBJISIETCST TAaK HA3bIBAEMBII IOM HyJIe-
BOTO 3HeprornorpedseHus [ 1], unu 3gaHue
C HYJIEBBIM YHCTBIM TTOTPEOICHUEM IHED-
run u3 obmeir cetu (Net Zero Energy
Buildings — ZEB). TakumMn oObeKTaMu
MOTYT OBITh, HATIPUMEP, AAMUHUCTPATUB-
Hble OUCHBIE 3MaHUsI, KOTOPbIE 32 CUET
WCTIONB30BAHUS aJIBTEPHATUBHBIX BO3-
OOHOBJISIEMBIX NICTOYHUKOB SHEPTUU (COM-
HEYHOU MJTM BETPOBOI1) CTaparoTcs Tepe-
XOIWTh Ha aBTOHOMHOE HEPTOIoTpede-
HUE€ U TaKUM 00pa3oM elll€ U MOTYT CIKO-
HOMUTH Ha OTUIaTe 3JIeKTpoIHepruu. s
TTOCTPOEHUST 9HEPTO3(HEKTUBHBIX CUCTEM
TpeOyeTCsT MCIOIb30BaTh Tepe3apsikae-
Mble aKKYMYJISITOPBI C 1IEJTbI0 HAKOTUTEHUST
SHEPIUH, a TAaKKe YCTPOICTBA IS pacIipe-
NeJIeHUsT HaKOIJIEHHOU 2Hepruu, obec-
revyeHust 6ecriepeOboHOTO MUTAaHUST, Opra-

HU3alAX 3aIIUT OT TIPOCANOK W TTUKOBBIX
BCILIECKOB MOIITHOCTH.

IToctpoeHue s11000¥ >HEPreTUYECKON
CHUCTEMBI BCeraa IOKHO UMETh 0O0CHO-
BaHUE, B TOM YMCJIe PAaCYET IKOHOMUYIE-
ckoii Beironel. Ceifyac Ha ypOBHE MOTpe-
OuTeNsI ceTh MepeMEeHHOTO TOKa Ipeodpa-
3yeTcss UICTOYHUKAMU BTOPUYHOTO DJIeK-
TPOTIUTAHUS B CETh IMOCTOSIHHOTO TOKa
NI TIMTAHUST PA3TIUIHBIX JIEKTPOHHBIX
YCTPOMCTB, KOTOPBIM TPeOyeTcsl MOCTO-
sTHHOE HarpspkeHne. OgHaKo 4TOOBI 10-
OouThCs OobIIeit SHepro3hHEeKTUBHOCTH,
KOJIMYECTBO MTPeoOpa30BaHNil MOIITHOCTHU
IIOJKHO OBITh YMEHBIIEHO, TOCKOIBbKY
peoOpa3oBaHUsT COMPOBOXAAIOTCS TeIl-
JIOBBIMU TIOTEPSIMU, HATIPUMEP, B TOJY-
TIPOBOTHUKOBBIX peodpa3oBaTessiX.
OnvH 13 BapuaHTOB — MPOEKTUPOBAHUE
CHUCTEMBI 2JIeKTPOTTUTAHUS TTOCTOSTHHOTO
TOKa, B KOTOPOI CO3MAETCs MIMHA BBICO-
KOTO HATIPSIKeHUsT TTOCTOSTHHOTO TOKa
(HVDC — High-Voltage Direct Current,
BBICOKOBOJIBTHASI JIMHUS 3JIEKTpOTIepeia-
YU TIOCTOSTHHOTO ToKa). OT 3TO¥ IIMHBI
MUTAIOTCS AIEKTPOHHBIE YCTPOUMCTBA TO-
TpebuTeneli, TakuM o06pa3oM, HeT Tpaau-
LIMOHHOTO TTPe00pa30BaHMSI IEPEMEHHOTO
HamNpsIKeHUsT B TOCTOSTHHOE. Takke OT
atoii HVDC-1muHBI ocyliecTBisieTcs 3a-
psKka aKKyMyJsTOPHBIX OaTapeii, KOoTo-
pble HEOOXOIUMBI [IJ1s1 0becreyeHust oec-

nepeboiiHoro nmutaHusi oobekTa. B Ha-
crosiee BpeMsl Takast cxeMa ITUTaHUST pac-
cMaTpuBaeTCs I IPUMEHEHUS B YMHBIX
cetssx ZEB. IlomHOCTBIO OTKA3aTbCsI OT
MOTpeOIeHUS IEPEMEHHOTO TOKA HE TTOJTy-
YaeTCsl BBUILY OOIBIINX MOTPEOUTETBCKUX
Harpy3ok (Kak ObITOBBIX, TaK U MPOMBIIII-
JIEHHBIX) U B CBSI3U C HEOOXOIMMOCTBIO JI0-
TMOJTHUTEJTLHO 3apsiKaTh aKKYMYJISITOPHBIC
OaTapen, HO COKPAaTUTh €ro ToTpedIeHne
MOXHO.

ABYHANPABAEHHBIE
DC/DC-nPEOEPA3OBATENU
cepuu EZA

JByHanpasieHnusii DC/DC-nipeobpa-
3oBaresib EZA mnipeacraiisieT co0oit 610K
MMUTaHWST, KOTOPBIN MOKET OOMEHUBATHCS
sHeprueit mexny mmHoit HVDC n akky-
Myssitopamu. Panee B GOTBIIMHCTBE CITy-
YyaeB, KOra He0OXOIMMO OBUTIO OPTaHU30-
BaThb pEXUMBbl HAKOTUICHUS/TIepenayn
SHEPTUU, TPUXOAWIOCH TEPEKITIOIAThCS
MeXIy TTpeo0pa3oBaTesIMU: ONUH Ha 3a-
P, APYTOit — Ha pa3psil, TO €CTh UCTIONb-
30BaTh /IBa Pa3HBIX 0JIOKa mUTaHus. JIBYy-
HanpasieHHble DC/DC-mnpeobpa3oBaTe-
1 Komnanuu TDK-Lambda cepun EZA
MPEACTaBIISTIOT CO00Il COBpEMEHHBIE UC-
TOYHWKW MMUTAHWSI, KOTOPBIE MOTYT pabo-
TaTh KaK B PexXnUMe 3apsiaa, Tak U B pexKu-
Me paspsina [2].
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Puc. 1. isyHanpasneHHblit DC/DC-npeo6pasosarent cepun EZA komnanwum TDK-Lambda

Tabnuya 1

OcHoBHbIe 3n1eKTpoTexHuyeckue xapakrepuctuku DC/DC-npeo6pasosareneit EZA

Moaensb

BbICOKOBONLTHBIN BX0J (MOCTOAHHDIN TOK)

EZA2500-32048
320 B (300...380 B)

EZA11K-320240
320 B (240...400 B)

Knp 92% 95%
HuskoBoNLTHBIN BxoA (NOCTOAHHDIN TOK) 48 B (36...60 B) 240 B (150...300 B)
MakcumanbHas BbIXOAHasA MOLWHOCTb 2,5 KBT 11 kBt

Wutepdeic

RS-485

PeuMbl ynpaBneHus

BHelwHee ynpasneHne/aBTOMaTUYECKUI PEXUM

Pasmep (LUXBXT)

422,8 X 43,6 (1U) x 400 mm

4228 % 43,6 (1U) X 530 M

JlononHUTENbHO

N30naums «BXOA-BbIXOA» MaclTabupyetcsa
npy napannensHom BKIKOYEHNUN NpuGOpoB

JIByHaTipaBieHHbIE  W30JUPOBAHHBIE
DC/DC-npeo6pazoBatenu cepuu EZA
xommannu TDK-Lambda npencrasmisior
€000t 6JIOKM TUTAHMST, KOTOPBIE CITYXaT B
KavecTBe iaTdhopM o Mpeodpa3oBaHUIO
MOIITHOCTU B CUCTEMaX dJIEKTPOTIUTAHUS
TIOCTOSTHHOTO TOKa ¥ CTIOCOOHBI OOMEHM-
BaThcs sHeprueit Mmexay mumHoit HVDC u
repe3apspkaeMbIMU OaTapesiMd B OJHOM
0JI0Ke 1 B 00€ CTOPOHBI (IBYHAIIPABIIEH-
HO). BHeurHuit Bua gaHHOTO TIpeodpa3o-
BaTesis IpeicTaBIeH Ha puc. 1. DTu 610Ku
WMEIOT BBICOKYIO 3(P(hEeKTUBHOCTH TIpe-
00pa3oBaHUs SHEPTUU B IBYX HaIpaBie-
HUSIX O61arofapst MOCTPOSHUIO BHYTPEHHE
apXUTEKTYphl HAa KOMITOHEHTaX M3 Mar-
HUTHBIX MaTePUAIOB C MAJIBIMU TIOTEPSI-
MU, UCIIOTh30BAHUIO KOMMYTAIIMOHHBIX
KToueil ¢ u@poBBIM yMpaBlieHUEM U
IPYTUX COBPEMEHHBIX JOCTUXEHUU B
00JIaCT! TIPOEKTUPOBAHUS U TIPOU3BOJ-
CcTBa UCTOYHMKOB TiuTaHus. Ceityac mo-
CTYITHBI MOJAENU C BBIXOAHBIMU MOIIIHO-
cramu 2,5 kBt (EZA2500) u 11 kBt
(EZA11K). ITpu aToM pa3mep y 3THX 0J10-
KOB OIMHAKOBBII — OHM MMEIOT BBICOTY
1U ¥ MOHTHUPYIOTCS B cTaHAapTHyO 19”7
cToiiky. OCHOBHBIE 2JIEKTPOTEXHUUECKIE
XapaKTepUCTUKU TTpeodpaszoBareieit EZA
npuBeneHsl B Taba. 1. CTout oOpaTUTh
BHUMAaHUE, YTO UCTOUYHUKY Nutanus EZA
peobpa3yoT HEPTUIO B IBE CTOPOHHI,
TI09TOMY BXOJ W BBIXOJ Y HUX YCJIOBHBI.
TIpuHSTO YCTOBHO BBICOKOBOJIIBTHYIO CTO-
pOHY Ha3bIBaTh BHICOKOBOJIBTHBIM BXO-
JIOM, @ HU3KOBOJIBTHYIO CTOPOHY — HU3KO-
BOJIETHBIM BXxoaoM [3]. MHTerpupys naH-

HBbIC npeo6pa30BaTeJ11/I C cuctéMaMu Ha-
KOIIJICHUA SHEPIruM Ha TaKMX O6’bCKTaX,
Kaxk OCbI/ICHbIe, KOMMECPYECKUE NI o0me-
CTBCHHBIC 3JaHMs, KOTOPBLIC ITOJIYy4aroT
QJICKTPOIIMTAHUE B TOM 4YMCJIIE OT BO3-
OOHOBJIIEMBIX UCTOYHUKOB OHEPIruu,
MOXHO ITOCTPOUTH rubkue u maciraou-

pyeMble SHEPrOCHUCTEMBI C Pa3IUYHOU
(QYHKIIMOHAIBHOCTBIO, BKITIOYAs MOHUTO-
PUYHT, CTaOMIN3ALINIO HATIPSTKEHUS U TI0-
CTPOEHHUE CUCTEM PE3ePBUPOBAHUS IS
obecnieyeHust 6ecriepe0oHOTrO MUTAHUS.

NMPUMEHEHME
ABYHANPABJIEHHOIoO
nNPEOEPA3OBATENA EZA
B CUCTEMAX C ABTOHOMHBIMMU
UCTOUYHUKAMM SHEPIUM
PaccmoTtpuMm onmHO W3 mpUMeHEHW
npeobpaszosaresneit EZA miist moctpoeHust
TTOTIOJTHUTENTLHOM aBTOHOMHOM 9HEproCH-
cTeMbl (OHA MOXET IIPUMEHSIThCS Ha TIPe/i-
TPUSATAN, B XWIOM JOME WU B KOMMED-
yeckoM 3maHuM). CXeMaTMYHO NaHHOE
MMpUMEHEHNE M300pakeHo Ha puc. 2. Ins
CETH TIOCTOSTHHOTO TOKA CO3IaeTCsT BBICO-
koBosibTHas mmHa HVDC ot 300 no 400 B
TTOCTOSTHHOTO TOKA, W TUTaHWE TMOCTO-
STHHBIM TOKOM TIOJIA€TCST HETIOCPEICTBEH-
HO Ha BXOJ HAaTpy3Ku, KOTOPasi MOXET TO-
TPeOISITH TOMUMO ITEPEMEHHOTO 1 TTIOCTO-
STHHOE HaTIPsDKeHUE (9TO MOXET OBITh pa3-
JINYHAS 2JIEKTPOHHAST TEXHUKA U IpyTue
ycTpoiictea). ComHeuHbIe 6aTapeu, BETPO-
TeHepaTophl, pa3TNIHbIE TOTUTUBHBIE dJ1e-
MEHTHI SIBIISIIOTCSI UICTOYHUKOM SHEPTUH,
KOTOpasi mpeodpasyeTcsi B MOCTOSTHHBIN
TOK, — 9TO MTO3BOJISIET JIETKO MaCIITaOupo-
BaTh 1 IOTIOTHUTEIHHO HAPAIMBaTh MOIII-

CeTb NepemMeHHOro

3apsaa
136bITO4HON
3Hepruen

~ Harpyska (sxoa DC)

ToKa BeTporeHepatopbl
AL -
(A8 ¥
ICTOYHMK -
M SHEPIUN —
_ 4 TEMbHbIA WKUT - C _-f ConHeyHble TonnuHble
T - naHenu 3NIEMEHTbI
A
AnekTpoceTb v L
AG/DC- n DG/AC- “ DC/DC-
npeobpasoBaTesib IHBEPTOP npeobpasoBatesb
S0 - -
=:DC lMutaHne
A Bo306HOBNAEMOI
f 3Hepruen *

' Pa3psz Bo Bpems
OTKJIOYEHNS
u OCHOBHOI0 NUTaHMA

Lndposoe
ynpasneHue
(RS-485)

T
3apag v pa3psag mMoryT
OCYLLECTBNISATHCA

Nno KOmMaHaam ynpasneHua
1nnn B aBBTOHOMHOM pexume

* BbipaBHuBaHue

: [1ByHanpaBneHHbI#
DC/DC-npeo6pasosatens cepun EZA |

MOLLHOCTH
« Ctrabunuzauus HanpsxxkeHns HVDG

|+ Pe3epBHOe NUTaHe Npu nponagaHum |
| OCHOBHOrO HanpsXeHns I

i [Tepesapshxaemble
| 6atapeu

Puc. 2. NpumeHeHue npeobpasoeareneit EZA gna cuctem ¢ fONONHUTENbHBIM

ABTOHOMHbIM UCTOYHUKOM 3HEpPrumn
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Lindposoe
ynpasneHue
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Ocob6eHHocTH
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M0 ynpaBneHus

BaTenb

OpH
anpsaxeHue

Puc. 3. Cxema uucposoro ynpaenenus B aeyHanpaeneHHoix DC/DC-npeo6pasoBarensx cepuu EZA

HocTh Ha 6aze HVDC. IeHepupyemast
STUMM WMCTOYHUKAMM MOIIHOCTH TIPU-
obpeTaeT HEOOXOAMMbIE TTOKA3aTeIN Ha-
npsckeHus ¢ momornbio DC/DC-nipeobdpa-
3oBarenst u mogaércs Ha mmay HVDC, a
M30BITOYHAST MOIIHOCTh HAKATUTMBAETCS B
AKKyMYJISITOPHBIX OaTapesix (Hampumep, B
JIATUN-NOHHBIX).

[NonaepxxaHue cTaOUIBHOTO HAIPSXKe-
aust Ha mmHe HVDC sBrisieTcst BaskHOI 3a-
[aveii, TOTOMY YTO MOIIIHOCTbD, MOJTydae-
Masi C TIOMOIIIBIO COJTHEUHBIX TIaHeJell u
BETPOTEHEPATOPOB, MOXET KOJIeOaThCs B
3aBUCUMOCTH OT UHTEHCUBHOCTU COJTHEY-
HOTO M3TydeHus U ckopoctu Betpa. [1po-
1IECCHI 3apsiaa v paspsijia aKKyMYJISITOPHBIX
Oarapeii MOJDKHBI KOHTPOJIMPOBATHCS TOU-
HO, 0e3 MaJeHIlIuX MpepbIBaHUM, YTOObI
HamnpspKeHne ObUTO0 MAaKCUMAaJIbHO CTabu-
JIN3UPOBAHO.

JByHanpasienusle DC/DC-nipeobpa-
3oBatenn TDK-Lambda cepun EZA o6ec-
TeYUBAIOT BHICOKYIO 2(PDEKTUBHOCTh U
TUIaBHOE MpeoOpa3oBaHMe MOITHOCTH 0Oe3
TMpephIBaHUI Jaxke TpPW YacTOM Tiepe-
KITIOYEHWH, IEMOHCTPUPYSI TIPEBOCXOTHYIO
TIPOU3BOANTETHLHOCTD TIPY CTAOWITA3AIUN
HanpspkeHus Ha mmae HVDC. Jomomau-

MOAAEPKUBATHCS albTePHATUBHBIMU UC-
TOYHUKAMM 3Hepruu. M, Kkak ObLIO cKa-
3aHO paHee, KOHTPOJb HEOOXOAUMBIX
YPOBHEM 3apsiia U HAPSDKEHUI Ha IIMHAX
OCYILECTBJISIETCS C TIOMOILIbIO TTPeoOpa3o-
Bateneit EZA.

LIM®POBOE YNPABJIEHMUE
B NPEOEPA3OBATENAX EZA

B nByHarmpaBieHHBIX peoOpa3oBaTeIsIx
MOCTOSTHHOTO TOKa cepuu EZA peanuso-
BaHbI GYHKIIUY [IMGPOBOTO YIIPABICHUS 1
MOHUTOPWHTA BBIXOIHOTO curHasa. B nm-
Ty TbCHBIX UCTOYHUKAX TUTAHUSI, KOTOPBIE
CETOMHST SIBISIIOTCSI OCHOBHBIM THUIIOM
MBDBII (MCTOUHUKY BTOPUIHOTO 3JIEKTPO-
MUTaHUs), YOAETCS MOCTUYb CTAOWIBHO-
TO BBIXOMHOTO HAIpsDKeHUsT Oiaromapst
00paTHOI CBSI3U C BBIXOTHBIM CUTHAJIOM
(c momorbio LM — mmpoTHO-UMITYIhC-

HOU MOIYJISIIAN) ¥ BOBMOXHOCTH YIIPaB-
JATh paboOuYNMM LWKIAMU (BKJIIOUEHU-
eM/BBIKITIOUeHreM OJtoka nmutanus). CHa-
yajga ynpaBisiolIMe CUTHATBI BKIIOUE-
HU$1/BBIKITIOYEHUST U TIEPEKITIOUeHUS 00-
pabaThIBaIOTCS] AaHAJIOTOBOM CXeMOi. 3a-
TeM JIJISI TTepexoa K iupoBOMY YIpaBiie-
HUIO UCIIOJIB3YIOTCSI aHAJIOTO-1IN(MPOBOH
npeobpaszoBatenb (AL, mudposoit
mpoiieccop 06padotku curHanos (LIITOC)
¥ HeOOXOoIMMOe TIporpaMMHOe obecriede-
Hue (puc. 3).

[IpumeHeHne TaKo! TEXHOIOTUM TTUD-
poBoro ympasienusi B cepun DC/DC-
npeobpazosareneii EZA mo3Bonmio pea-
JI30BaTh HECKOJTHKO DPEXMMOB PabOTHI
JAHHBIX MOIYJIell, TIEPBBIM M3 KOTOPBIX
SIBJISIETCST peXUM pPaOOTBI C BHEITHUM
yIIpaBJIeHUEM, B KOTOPOM OTIepaiius Tiepe-
KJTIOUeHUST MEXIY peXuMaMu 3apsiia u
pa3psiia OCYLIECTBIISIETCSI C TIOMOIIBIO
KoHTpoJuiepa wiu [1K.

Bropoii pexxum — 3T0 aBTOHOMHBI pe-
KM paboTHI, KOT/Ia PEXXUMBI 3apsiia WIn
pa3psina 6atapeil epeKIIoYaloTCsl aBTO-
MAaTUYECKU, B 3aBUCMOCTH OT KOJIeOaHu
HanpspkeHus Ha mmmHe HVDC. 3to mo3-
BOJISIET TIOJEPXUBATh CTAOWIbHOE Ha-
MpsDKeHNe Ha IIMHE TTOCTOSTHHOTO TOKa.
Kpome Ttoro, mpeobpazoBaTenu cepum
EZA o ymomuaHuio OCHAIAOTCS Moce-
JIoBaTeIbHBIM MHTepdeiricoM RS-485, ko-
TOPBII TIO3BOJISIET M3MEHSITh 3HAUYEHUS
YCTAaBOK HAMPSKEHUS W TOKa, a TaKxke
pexXuMbl pabOThl MOIyJIell B peasbHOM
BpemeHu [3]. [lpu 3TOM HempepbIBHO
OCYIIECTBIISIETCSI MOHWTOPWHT 3Hade-

CeTb NnepemMeHHoro
TOKa
g
n s

AC/DC-

DC/AC-

VHBEPTOP dneKTpoaBUraTenb

w npeo6pa3oBatesib {
i

TesnbHO OoT mnHbBl HVDC MoxHO mocTa- dnekTpoceTh 3apAi akKyMynATopa Paspan akymynatopa gl N q .
BuTh DC/AC-uHBepTOp, KOTOPHIA OymeT pekynepaTuBHoIi (wanpumep, npu 3anycke UL iLLE
BBIIABaTh MEPEMEHHOE HAIPSLKEHUE IS - AC SHeprven npy Saa":#;i:m ﬁ%;ggi{]f%%gonwa KpaHbl, nuepTbI,
AC-Harpysox. ' DC MOrpy34nKn N T.A.
ITocTpoeHre MOMOOHBIX CUCTEM aKTy- et |
BYHaNpPaBneHHbIA !
NBHO UL OOBEKTOB, I NPHMCHSCT- DC/DC-n#e!ﬁpa::)usaTenb cepun EZA |
csl MHOTOoTapudHas ceTKa IJis OIUIaThl | Paspsin
noTpedaeHUs 2JeKTpoaHeprun. B nepuo = | <
P POIHEp prod KoHTponnep [l :
nmeméBoro Tapuda (HarmpuMmep, HOYBIO) = - | | 3apan
OaTapeiiHBIII MOMYJIb OyIeT 3apsuKaThCs BK/1/BbIKI. N0 RS-485 « /icnonb3yeT aHepruio pekynepavum Mepesapsxaemble
yepe3 DC/DC-mpeobpazoBatens EZA, Unu norudeckomy + ofaya aBTOHOMHOT0 NUTaHMs ; 6atapeu
curHany 0T 6atapeil Npu Ype3BblHaiHbIX |
a B IIMKOBBIE Yachl, KOTOA 2JIEKTPOIHEP- CATYaLMAX ;
rus goporasi, 0atapeifHbIli MOAyiIb Oy- « Toku 3apsifia 1 paspsifa MOXHO
JeT OTAaBaTh HAKOIUIEHHYIO 3Hepruio B | | | Hactpamgatb |
o6myto mmuy HVDC, muHy npenmpusi-
TUS WIN OOpaTHO B AJeKTpoceThb. [lapan- Puc. 4. Pexxum npuMeHeHNs peKynepaunun s3Heprum ¢ AByHanpasneHHbIMU npeobpasosarensmu
nenpbHo mutanne HVDC-munbl Oymer nocTosHHOro Toka cepuu EZA Ha npegnpuaTuax
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HUI BXOTHBIX Y BBIXOTHBIX HAMPSDKEHUH
¥ TOKOB.

B momonHeHMe K BO3MOXKHOCTU yTIPaB-
JIEHUSI 3apsiIoM U pa3psiioM Mexay Oara-
pesmu u mmHo HVDC ucnonp3oBanue
npeobpaszosareneii cepun EZA ynpouiaer
B3aUMOJIEHICTBIE B CXeMax MEXIy MHBEP-
TOpaMu, OJIOKAMU YIIPaBIEHUS 3apsIIOM,
a TaKke cynepkoHneHcatopamu. [Ipocrast
Tepe3arnuch mapaMeTpoB yIIPaBIeHUS de-
pe3 mMdpoBoit nHTEepdeiic — 3To BCE, YTO
TpeOyeTcsl UIsl peann3alnyl CIOKHOTO
yIpaBieHus 6e3 HeoOXOAMMOCTH pa3pa-
0OTKM HOBOTO TIpeoOpa3oBaTesiss HATIPsI-
JKEHUSI.

NMPEOEPA3OBATENMU
cerpuu EZA ang PABOTBI
C PEKYNEPATUBHOM SHEPIUEN
JIByHamipaBieHHbIE TIpeoOpa3oBaTeu
cepuu EZA MoryT npuMeHsThbCs 1J1s1 BTO-
pUYHOTO TIpeoOpa3oBaHUsI IHEPTUM Ha
TIPENTNIPUATHUSIX, TIIE UCTIONb3YeTCsI 000py-
JIOBaHWE C IBUTATEISIMU, TaKOe KaK Kpa-
HBI, JTUOTHI, aBTOMATUYECKU YIIpaBJsie-
MbIe TeJIEeXKU W BWIOYHBIE TTOTPY3UNKH.
Takoe MpOMBIIIITIEHHOE 000pyIOBaHUE pa-

00TaeT B LIMKJIMYECKOM PEXMUME 3aIycKa 1
octaHoBKHU. CJie0BaTe/IbHO, peKyrepa-
TUBHAsI SHEPTUSI, TCHepUpyeMast BO BPeMst
3aMeJUIeHUST pabOThI IBUTATENICH U HAKaIT-
JIMBaeMast B aKKyMYJISITOPHBIX GaTtapesix B
MPOLIECCE TOPMOXKEHUSI, MOXET OBITh TO-
BTOPHO HUCIOJIb30BaHa 0e3 motepb. OHa
MOKET IOTIOTHUTEIBHO IPUMEHSITHCS TTPU
3amycke JBUTaTeNsi, Korma Tpebyercs
OOJIBLION KPYTSALIMIA MOMEHT, TEM CaMbIM
CIocoOCTBYsI SKOHOMMM 3Hepruu. Kpome
TOTO, aBapUiTHbIE CUCTEMbI OE30MACHOCTH
(HampuMep, 2BaKyalllK) MOTYT TaKKe MO~
JydaTh MWTAHME OT Oatapeil BO BpeMmsi
Ype3BBIYAHBIX CUTYAllMii MPU COOSIX B
3JIEKTpOceTH (puc. 4).

SAKNIOYEHME

Posib, KOTOPYIO UTPAIOT YCTPOMCTBA CH-
JIOBOM 3JIEKTPOHUKH ¥ CUCTEMBI TIpeodpa-
30BaHUsI SHEPTUU, CTAHOBUTCS BCE OoJiee
BaXKHOI1, TTOCKOJIbKY SHEProcoepekeHue
SIBJISICTCS OJIHUM W3 TTPUOPUTETHBIX BO-
MPOCOB B WHAYCTPUATBHOM OOILECTBE.
JBynanpasineHabie DC/DC-mpeo6pa3zo-
Barenn TDK-Lambda cepuu EZA Opun
pa3paboTaHbl C YYETOM HAKOTUICHHBIX

3HAHUI U TEXHOJOTUI B 00JIaCTU CUJIOBOM
3JIEKTPOHUKU, TPUOOPOCTPOEHUS U TEX-
HOJIOTHII MaTepuaioB (TaKux Kak dheppu-
THI), TIPOU3BOJACTBA TpPaHCHOPMATOPOB,
CXEMOTEXHUKU U TEXHOJIOTUU OLICHKH Ka-
yecTBa roToBbIX usaenuii. [Ipeodpaszosa-
Tenau cepun EZA MoryT no npaBy cCUMTaTh-
€Sl UHTEJIJIEKTYyaJIbHBIMUA U BBICOKOIIPOU3-
BOJUTEJIbHBIMU OJIOKAMU MUTAHUSL UL
apbl UHTepHeTa Benieit (IoT). @
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PeweHnue ICONICS CFSWorX™ no6eanno B HOMMHALMUMN
«Bb160p nHxenepos» Control Engineering

Kommnanust ICONICS co cBouM mporpamm-
HBIM PELICHUEM IS OPTaHU3ALUN BBIE3THOTO
cepBuca CFSWorX™ craa modeauresem B Ka-
Teropun «Jlydiee MOOMIBHOE MPUIIOKEHHE».
ToocoBaHMe MPOBOMMIIOCH HA CAliTe XKypHAIa
Control Engineering, 1 pe3y/bTaThl ObUTH OITy0-
nukoBaHbI 3 deBpains 2020 rona.

ICONICS — BceMMpPHO U3BECTHBII IIPOU3BO-
JUTENb IIPOTPAMMHOTO 00eCTIeYeHMSI IS aBTO-
MaTHU3alllK W IIECTUKPATHBIN 00IanaTenb Ha-
rpansl «[laptHEp roma Microsoft» — mpemocras-
JIIeT mepenoBbie cepruduimpoBanubie OPC
UA u BACnet BeO-pellieHus 1Sl BU3yain3a-
LIUU, aHATUTUKHU 1 MOOMIbHOTO 10 118 1I00BIX
TIPWJIOKEHUH B 00JIACTH aBTOMATH3AIU dHEP-

ENGINEERS'
CHOICE
AWARDS

WINNER

TeTUKU, TIPOU3BOMICTBA, POMBIIIUIEHHOCTH VTN
3IaHUN.

Penakuus xypHaima Control Engineering,
Bxomsiero B coctaB CFE Media, Harpaguia
TPOOYKTHI B 29 KaTeropusix Kak JIyqlide Ha
PBIHKE IPOMBILIUICHHON aBTOMATH3AIINH, TIPEI-
craBineHHbIe B 2019 romy, o pe3yasraTam royo-
coBaHusI moanucunkoB. KoHkypce mpoBoautcst
ye 33-11 TOJ, eXKEeTOAHBIN OTYET O ero Pe3yJib-
Tarax myonuKyercs B heBpase.

— Jliist ICONICS Gobirast 4ecTh 3aBOEBaTh
Harpany «Bbeibop nHxkeHepos» B 2020 romy, —
ckasan Pycc Arpyca, Mpe3naeHT u reHepaTbHbIT
nupektop ICONICS. — Dr1o pemieHue GbLIO
pa3paboTaHO I SKOHOMWHM BPEMEHM, COB-

Lift Station 1

MECTHO# pabOTbI, 0OMEeHa 3HAHUSIMU, TIOBBIIIIE-
HUSI KBATM(UKAIIMK W TIPOCTOTHI MCITOJIb30Ba-
HUsI, KOTOPBIE SIBJISIIOTCST OOIIMMU LEJISIMU JUTST
OOJIBITMHCTBA MHXXEHEPOB.

ICONICS CFSWorX™ — perieHue, pa3pabo-
TaHHOE TSI TIOBBIIICHYST 3 (H)EKTUBHOCTH Jesi-
TEJIbHOCTH OOCITyKUBAIOIINX OPTaHU3AII, KO-
TOPOE TIOMOKET C TIOMOIIIBIO MHTEJUIEKTYaTbHO-
TO MJIAHUPOBAHUS U HANEXKHBIX YBEIOMICHUI
CHUBUTH IKCIUTyaTallMOHHBIE PACXOMBL. DTO 10-
CTUTAeTCs 32 CUET ONTUMU3ALUUA PAOOTHI BbI-
€3/IHBIX CTIEIIUAIMCTOB ¥ TEPEX0/a OT yCTapeB-
el MoJeM peMOHTa 1Mo (GakTy K MPOAKTUB-
HBIM METOaM yTIPABJICHMSI 000PYIOBAHUEM.

CFSWorX oGecrieurBaeT MOHUTOPUHT IO~
KJIIOYEHHOTO 000OPYIOBaHUS B PEXUME Peaslb-
HOTO BpeMeHHU, OyIb TO JOKAJIBbHOE PelIeHUE
i yepe3 MutepHet Bemieii. Korma mopximo-
4€HHOE 000pYIOBaHNE TEHEPUPYET COCTOSTHUE
TpeBoru wim HeucrnpaBHoctu, CFSWorX uc-
TIOJIb3yeT UHTEJUIEKTyaIbHbIE aITOPUTMBL M Ha-
CTpanBaeMyIO CUCTEMY B3BEIIEHHOTO aHAIN3a
(TI0 ypOBHIO CUTHAJA, PeXUMY TenaedoHa, T0-
CTYITHOCTH, MECTOITOJIOKEHHIO, YPOBHIO KBAJIN-
(ukammm), 4TOOBI OIIPENETUTh, KaKoil paboT-
HUK JIy4IlIe BCETO MOIXOIUT UISI BHITTOJTHEHUSI
KOHKpeTHOM 3as1BKU. [IprObIBIIEMY Ha 0OBEKT
BBIC3THOMY CITELIUATUCTY 4Yepe3 MOOWIbHOE
TIPWIOKEHUE TIPEIOCTABIISIETCS NeTATbHAS UH-
opmanust o mpodIeMe, a TAKKe MOJTHAS UCTO-
pUsI PEMOHTa U PEKOMEHAALNH TSI OBICTPOTO
ycTpaHeHust HeucnpasHocT, @

CTA 2/2020

www.cta.ru

89



