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POWER ELECTRONIC TRANSFORMERS - IS IT THE FUTURE OF POWER SYSTEMS?
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Gdynia Maritime University, ul. Morska, 81-87, 61-225 Gdynia, Poland.
It is well known that traditional networks transformers are difficult to control as well as they increase in a significant way the size of
coupling AC installations. Moreover, in no-load running they generate relatively high reactive power and may cause voltage
distortion. These factors and other observed trends associated with change toward application of Smart Grids raised interest in
promoting Electronics Power Interfaces for AC systems. This paper presents the idea a special kind of EPI equipments — Power
Electronics Transformers. References 4, figures 4.
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| Fig. 1 illustrates simplified diversifi-

| Power Electronics (PE) Interfaces for AC Systems cation of EPI for AC systems. It should be

¥ ! noted that almost each AC/AC converters
| with galvanic isolation | ‘ without galvanic isolation ‘ (dlreCt anc! mdlre(_:t) can be appIIEd as EPI.
7 However, in practice, not all of the proposed
PE Transformers solutions are efficient and acceptable. In
(PET) particular, many solutions related to connec-
# | 9 ting systems LV and MW might be debated.
. In this case, due to differences in voltage, one

Back-to-Back Unsymmetrical . . . .
(Bidirectional power flow) (Unidirectional power flow) must apply S.O|UtI0nS mCIUdmg EPI Wlth
— ; — galvanic isolation. Such EPI, regardless of its

Power Distribution Systems Feeding Sensitive Loads .. . .
realization, is termed Power Electronics

! ] Transformer (PET) [1].

High frequency transformer | ‘ Low frequency transformer ‘ Flg 2 p.resented basis .dlﬁerent
I approaches to realize a PET. Realize 1 is
¥ ! advantageous when unidirectional power flow

with DC link ‘ without DC link ‘ is sufficient and requirements are not very high,

PE Smart Transformers and only for lower power. In other cases, in

particular if required bidirectional power flow,

Fig. 1 realization 4 is favorable. This realization of

PET if the most flexible and can fulfill

LF Transformer HEF - Transformer additional functions such as improvement of

input or output power quality or attachment of
storage and renewable source in LV DC-bus.
At the same time, realization 3 with current
power electronics technology is not efficient
and nothing seems to indicate changes in the
near future [2]. This realization is not concur-
rent to realize 4. Even disregarding characte-
ristics of PE switching, PET without DC-link
cannot smoothen pulsation without instanta-
neous active power. In consequence, PET
without DC-link can improve power quality
only within the range of compensation of
instantaneous reactive power. Moreover, reali-
_ zation of 3 requires application of significantly
e i i larger input and output filters than in case of
realization 4. Taking into consideration flexi-
bility and multi-functionality, the name PE
Smart Transformer (PE-ST) should be used
only for PET with realization 4 [3,4].
Fig. 2 Fig. 3 illustrate the originally authors
idea PE-ST arrangements. In this arrange-ment,
each phase consists of M identical AC-DC-AC-Tr-AC-DC-AC converter cells, series connected on the side of the higher
voltage, and in parallel, on the side of the lower. Possible are other cell connections, by which it is always necessary to
ensure equal loading and equal voltages. In proposed PE-ST (actually investigated by authors), 3-phase modules are
connected, which in case of supply symmetry and reception prevents unnecessary pulsations of instantaneous power in
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/- SST Cell n —— DC-buses. It is estimated that high
*}JL{}JL*L power and medium voltage PE-ST,
Xny %_—| ensuring the same functional capa-
° ‘ L bilities as typical “back-to-back”
Xro i couplers, will be about one third the
| {PL{PL L size of conventional transformers
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CuJI0BBI€ YJIEKTPOHHBIE TPaHC(OpPMAaTOpPBI — 3TO0 JIH GyaylIee YHeprocucreMm?

P. Crpixeneuku, nokr.Texi.Hayk, MHcTHTYT Daekrporexunxy, Ul.Pozaryskiego 28, 04-703 Bapumiasa, [loJib1ia,

Yuusepcurer Gdynia Maritime, ul. Morska 81-87, 61-225, I'npinst, [ToJib1na.

Hz6ecmmo, umo mpaduyuoHHsle cemegvble MparHcHopMamopsl nioxo KoHmponupyemvl. boiee mozo, OHu 3HAUUMETLHO Y8EAUUUBAIOM
pasmepvl YCMAHOBOK COCOUHUMENbHOU MY@mbl NepeMeHH020 MOKd, d MaK dce npu pabome HA XOLOCHIOM XO0OY 2eHepupyiont
CPABHUMENLHO OONBULYIO DEAKMUBHYIO MOWHOCHIb U MO2YIM NOCIYHCUMb NPUHUHOU Oedhopmayuu Hanpaxcerus. Omu u opyeue
paccmampugaemvie HANPAGEHUsl, C6A3AHHbLE C UMeHeHueM & oonacmu npumenenus Smart Grids, nogeicunu unmepec k axmusayuu
conpadicenus ¢ bnokamu numanus snexmponnozo obopydosanus (Electronics Power Interfaces) ons cucmem nepemennozo moxa. B
odannotll pabome paccmampugaemcs ocobuiti 6ud EPI obopyodosanus — Cunoswvie dnexmponnsie Tpancghopmamope. bubdn. 4, puc. 4.
Kniouesvie cnosa: cunoBas 3NEKTPOHIKA, KyMHBIC» TPaHC(OPMATOPEI, YHEPT U MEK(PAa3HOTO B3aUMOJCHCTBHSL.

Cui0Bi es1ekTpoHHI TpaHcdopmaTopu — ne i € MaiiGyTHe eHeprocucrem?
P. Crp:xkeneuxi, 1okr.Texu.Hayk, Inctutyt Ejgexrporexuiku, ul. Pozaryskiego, 28, 04-703 Bapmaga, IoJbiua,
Yuisepcurer Gdynia Maritime, ul. Morska, 81-87, 61-225, I'nuus, [Moabma.
Jlobpe 8idomo, wo mpaduyiiini mepexcesi mpaHc@opmamopu 00CUms MANCKO KOHMPOIO8Amu, i, KPiM mo2o, 6OHU 3HAYHO 30L1bULY-
H0Mb PO3MIPU YCMAHOBOK 3'€0HY8ATbHOI Myhmu 3minH020 cmpymy. Ha do0amok 0o ybo2o, npu Hy1b080MY HABAHMAICEHHI BOHU Y-
B0PIOIONIL DOCUMb BENUKY PEAKMUSHY NOMYICHICHb T MOICYMb npuzeecmu 0o degpopmayii nanpyeu. LJi pakmopu ma inwi Hanpsm-
K, K PO32NAOANUCS, N08'A3aHi 31 3MinoI0 chepu 3acmocysanns Smart Grids, nidsuwunu inmepec 0o axmusayii cnonyuenns 3 610-
Kamu Jcusnens enekmponnoeo oonaonanns (Electronics Power Interfaces) dus cucmem sminnozo cmpymy. ¥V oaniii po6omi posens-
daemuca ocobausuii 6ud EPl obnaonanns — Cunosi Enexmponni Tpancgopmamopu. biomn. 4, puc. 4.
Ki104oBi c/10Ba: cHTOBa €NIEKTPOHIKA, «PO3YMHI» TpaHCHOPMATOPH, EHEPris MixK(a3HOI B3a€MOIII.
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