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Finland

Helsinki .»

In TOP10 of countries with the cleanest air

A Area 45,227 km2

A Population about 1.3 million

A Capital - Tallinn aar.

A Currency: Euro Paldiskig T allin
A Estonia has over 1500 islands and 1000 lakes d: Ormgﬂ Estonia
A Over 52% of Estonia is covered with forest CC::) Haapsaly/ /g
A maa

A

The highest point (Suur Munamagi) is
318 m over the sea level

> wodrsdepdiydeln(3)

>

Estonia has most startups per capita in Europe
A 1300 startups (100 per capita )

A 10 unicorns (7.7 per million capita - Skype, Playtech, Wise, Bolt,
Pipedrive, Zego, ID.me , Gelato, Veriff , Glia)

A Estonia is a digital society (e-Estonia) Latvia
A The only country inthe world to offer e-residency

A The first country to adopt online voting ESTONIA 60 km
€D worldatlas

A E-society : e -tax declaration , e -parking , e -school , etc. A RN
LOW / HILLS /f MOUNTAINS

More information: www.visitestonia.com
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TALLINNN

A Was founded in 1248
A Population about 430 000

Tall innds ol d town is a
UNESCO World Heritage site

European Capital of Culture 2011 and European Green
Capital 2023

Easy connections to everywhere (modern airport, harbour,
railway and bus stations)

Since 2013 Tallinn is the first capital in the EU to provide free
public transport to its citizens

One of the best public Wi-Fi services in the World

Lots of museums, must-see attractions and gourmet
restaurants

High quality of education and research with 4 public
universities, 3 universities of applied sciences and 7 private
colleges and universities

A More information: https://www.visittallinn.ee/eng
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ICDENV 2025 N TAILLINNN

THE77™ IEEEINTERNATIONANAL

CONRERENCEON POMICROEBRIDSIDS

(ICDCMR025)5)

You can expect:

A Highly relevant program on DC microgrids and applications

A Over 100 papers to be presented
A 7 tutorials from world-renown experts

AConference venue next

a UNESCO World Heritage Site

A Entertaining social events for attendees, special

events for PELS student and WIE members
A Lunches and coffee breaks
A White nights and mild summer weather
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ICDCM 2025

The 7t |IEEE International
Conference on DC Microgrids
June 4 -6, 2025 - Tallinn, Estonia

TALLINN
UNESCO WoRLD HERITAGE SITE

CALL FOR PAPERS

ICDCM is a flagship conference of the IEEE Power
Electronics Society (PELS) devoted to the dissemination
of new ideas, research, and work in progress within the
rapidly growing fields of DC microgrids. It will bring
together researchers, engineers, and students from
academia, government, and industry to have an
interactive discussion on the latest advances in DC Grid
Technologies and Applications. This conference is
organized by PELS TC1: Control and Modeling of Power
Electronics. The objectives of the conference are to
provide high-quality research and professional interactions
between industry and academia for the advancement of
science, technology, and fellowship. The main features of
the conference include Keynote Speeches, Tutorials,
Regular and Special Sessions.

TOPICS (include but not limited to)

DC Grid Core Technologies
» Medium voltage power distribution
Circuit breakers and protection
Power converters
Modeling
Control and stability
Reliability
Safety
Medium voltage engineering

VNN YN YY

DC Grid Core Applications
» Transportation electrification
» Renewable energy systems
» Energy storage and integration
» Micro-grids and nano-grids
» Telecommunication and data center
» Smart homes and buildings
» Other industrial applications

http://icdcm2025.com/ - icdcm2025@taltech.ee
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SPECIAL SESSIONS

The conference will include special sessions on topics of
focused interest in particular areas, reporting technical
trends and breakthroughs within the conference scope. They
are organized at the initiative of 1-4 individuals, who must
adhere to the procedure published on the conference website.

PAPER SUBMISSION

Prospective authors are invited to submit 2-page digests in
English, following instructions on the website. The conference
proceedings will be submitted to IEEE Xplore Digital Library®.
Special Compendium of the Open Joumnal of Power
Electronics (OJPEL) will be open for full journal articles based
on selected contributions accepted at the ICDCM 2025.

VENUE
The conference will be held at the Original SQKO‘S"H‘Q!Q]VYjﬂLﬁ

IMPORTANT DATES
Special session proposal deadline 15 Nov. 2024
Tutorial proposal submission deadline 15 Nov. 2024
Digest submission deadline 1 Dec. 2024
Notification of digest/tutorial acceptance 15 Feb. 2025
Final paper/tutorial materials submission 15 Apr. 2025
Early bird fee deadline 20 Apr. 2025
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/I\ I:)switching loss

I:)conduction loss

I:)Ioss

I:)ohmic loss

A Full Power Converter (FPC):
all power is processed by a dc-dc
converter components. Losses are a
fraction of total power.

¥EEH TALLINN UNIVERSITY OF TECHNOLOGY

I:)direct
Pload I:)source I:)Ioad

da100 %

Pin dC dCPOUt
= \l/ I:)switching loss
I:)Ioss \l’ I:)Conduction loss

\l/ I:)ohmic loss

A Partial Power Converter (PPC):
only a fraction of the power is processed
by an isolated dc-dc cell. Losses are a
fraction of processed power.
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DC Powar . DC Fower |
Input Cutput
NETWORK

U—
AC Power A Power
Input o Cutput

¥

a) If the output voltage of the network is V, and the
network provides an output current /, that is greater than
the input current /;, the minimum ac power Pgciminy Which
must be generated as an intermediate step is

I)ae(mln) = Va(]o — I'E) (2)

b) If the output current of the network is 7, and the
network provides an output voltage V, that is greater than
the input voltage V,, the minimum amount of ac power
that must be generated is

Pae(min) = Iu(]’ro - 1;1')- (3)

TAL E. Moore and T. Wilson, "Basic considerations for DC to DC conversiolEfiosksadions

IEE TRANSACTIONS ON MAGNETICS

Conversion Networks

E. T. MOORE axp T. GG. WILSON

Equations (2) and (3) of statement 4 define the mini-
mum amount of ac power that must be generated as an
intermediate step by a de to de converter network in
terms of the direct currents and voltages at its input and
output terminals. Accomplishing the desired dec to de
conversion with the minimum amount of intermediate ac
power requires the use of a “buck” or “boost” network
configuration, i.e., a network in which a portion of the
power supplied to the load is supplied by the source
directly without being ‘“processed” by the de to dc con-
version network. Given a de to dc conversion requirement
defined in terms of de¢ input and output voltages and cur-

TECH on Magnetics, vol. 2, no. 3, plBRGeptember 1986, 10.1109/TMAG.1966.1065901.

SEPTEMBER, 1906

Basic Considerations for DC to DC
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IEEE TRANSACTIONS ON CIRCUIT THEORY, VOL. CT-19, NO. 6, NOVEMBER 1972

Basic Constraints from Graph Theory for DC-to-DC
Conversion Networks

DAN H. WOLAVER

DC power from the dc source at the input of a dc-to-
dc conversion network may be transferred to the load

s e at the output through two “paths,” as illustrated in

solC e = | e LOAD Fig. 2. Part may be transferred directly to the load.?
1o o _-1 “ However, a certain portion of the dc power (given by

i - Theorems 7 and 8) must be converted to ac power by

resistors in the ac-active set (Theorem 5). This ac power

Fig. 2. Model of dc-to-de conversion process. The sets Ry and Ra is converted by resistors in the dc-active set to dc power
are usually switches. A lower bound on the ac power and dc power . .
in the upper path is given by Po(G—1)/G, where Py is the out- which is transferred to the load (Theorem 6).

put dc power and G is the dc voltage or current gain.

TAL D.Wolaver'Basic constraints from graph theorofdc donversion networks," in IEEE Transactions
TIECIH on Circuit Theory, vol. 19, no. 6, pp4848ovember 193, 10.1109/TCT.1972.1083558.
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IEEE TRANSACTIONS ON POWER ELECTRONICS, VOL. 6, NO. I, JANUARY 1991 73

Combined Low-Cost, High-Efficient Inverter, Peak
Power Tracker and Regulator for PV Apphcatlons

J. H. R. Enslin, Member, IEEE, and D. B. Snyman, Member, IEEE THE NoveL MPPT ToPOLOGY

A large amount of work has been done on the topic of max-

} MPPT Control imum power point tracking and maximum-power-point-trackers

[P'” =""Prc — (MPPT’s) [1], [5]. A new proposed techmquc for maximum

Ve I power point tracking employs a capacitor in series with the PV

¢ T m} % array and the battery bank. Fig. 2 shows this technique sche-

_ le _ + matically. Most of the time this capacitor C, is the decoupling

capacitor at the input of the converter and no extra capacitor is

Iy ,r;f[ needed. Maximum power point tracking is performed by con-

1 ! U J— o e trolling the converter output voltage to load the PV array in

- such a manner as to keep the PV output voltage constant [5].

: b When the capacitor voltge is kept for instance equal to the bat-

I tery voltage, the power delivered to the battery equals the power

delivered to the capacitor. Under this condition, half of the PV

T Iy—1, power is supplied directly to the battery at an efficiency of nearly

i — 100%, if the conduction losses of the cabling is ignored, while

Fig. 2. Novel MPPT, employing capacitor in series with PV array and the other half is converted to the battery by means of the power
battery. converter.

TAL D. B. Snyman and J. H. R. Enslin, "Combausd, Ibiglefficient inverter, peak power tracker and regulator for PV

TECH applications," 20th Annual IEEE PESC, Milwaukee, WI, USA -1980) (igpo6¥0.1109/PESC.1989.48474.

J. H. R. Enslin and D. B. Snyman, "Combausd, Ibiglefficient inverter, peak power tracker and regulator for
applications," in IEEE Transactions on Power Electronics, vol. 6;8%.Jarpd.92d0i 10.1109/63.65005.




" require

branches..=

must

militar

nufacturing

Technology

research

PDF

important

technlcal

early
/ Inform%tlon

<L 1 ectric¢alk en%lf‘o‘rﬁfn?a

part S y

t em create

study

physical

PARTIAL POWER
CONVERTERS
MAIN\CONCEPTS AND
FEATURES



Unipolar

PPC WSS FPEC | | bobus

Battery pack

A Full power converter needs to process alll
power in a wide voltage range i more
losses

Partial -power
iso. DGDC

DC ﬁl.,.n. § =\

-t Bio- -0
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b=

<>

A Partial power converter deals with only a
fraction of power and thus could be more
efficient and low -cost

(@)

A Reduced current rating on one converter Efficiency: 98...99.5%

port, reduced voltage rating on other i
reduced semiconductor s

OSt

A Reduced cooling requirements, resulting
In reduced cost and volume f E. a&

Non-iso. full - &-.-ﬁ Bee -
power DC-DC

DC °

A Higher power density

A Potentially faster dynamics |

¥%&H TALLINN UNIVERSITY OF TECHNOLOGY

>

DC

o

Efficiency: 97...98%




I:)d'rect
I:)source d_ é.;.O 0% I:)Ioad
—nc=80%
) ——-nc=85%
] O T e I B P nc=90%
0.98 _—— el i1 Pin |dc EE dc Pout
E,O.QB : . 5 g
E Desired operation loss
= 0.94 T ~_ A The dc-dc converter efficiency
AR (dc) has less influence on the
0.92 total efficiency due to the direct
power transfer
0.9

0 005 01 o015 02 025 03 03 04 o4 o5 A Partiality (K, Is a fraction of the

Kpr processed power) increases this
P P influence
- load _ 1 n_ . 1__ — 1— Y -
TNsystempPc™ P =1 P I-n.=1-K pr I=n
source source

¥EEH TALLINN UNIVERSITY OF TECHNOLOGY




400 V

300V A
400 V
300V
) > 15A  20A < >
15A 20 A
A Overlapped areas correspond to 4.5 kW of power that can be delivered directly

A The remaining 1.5 kW must be processed by a dc-dc converter, i.e., 25%

TAL

TECH TALLINN UNIVERSITY OF TECHNOLOGY




OVERUARFOB NA/AREREAS 6 HIEHH STERP-UP CASEE

400 W A 10x step-up from 40 V to 400 V

A 400V A Only 10% area is overlapped, meaning that
only 40 W can be delivered directly

A 360 W, i.e., 90% of power must be processed

A Direct use of PPCs in high step -up/down
applications is not advised

360 W

400 V

40 W

1A 1A 10 A

A
A 4

10 A

¥EEH TALLINN UNIVERSITY OF TECHNOLOGY
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CONMAARINISGPCTYPEBES

A Considering the example where
P \=30%, the active power in the PPC is
30% of P, This is correct for both step-
up and i down PPCs.

A Using a step-up/down PPC allows the
output voltage of PPC to be reduced by
half to maintain the same input voltage
range, resulting in a reduction of its
active power. It can be seen that the
maximum active power is only 15% in
each operation mode.

A Bidirectional step-up/down PPCs require
use of 4-quadrant dc-dc cell

DOI: 10.1109/TPEL.2017.2765928

¥EEH TALLINN UNIVERSITY OF TECHNOLOGY

F,.A
30% ¢------
15% 4 --ccmmmtrmm a0
E Step-up mode '
— 4 4 i " P
0.7 0.85 1 1.15 1.3V,
fe—r |
15 % 15 % Vout
(a)
PCau.r
P A
L
0
SI -down mode 1
A—s + : tep =, >
0.7 0.85 1 1.15 1.3 EB_
[« e > V.
15 % ! 15 % ot
(b)
|PCou:|
P,
15% ¢ --ecmmmmccccc g s
| A + Step-up >
0.7 0.85 1 1.15 1'3E':+_
e e———>
15 % 15 % Vout

(c)


https://doi.org/10.1109/TPEL.2017.2765928
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PISO step -up Msc;gggs 450-650V 650V  33kHz 24KW 78kW  99.1%

PISO step -up
(dc -dcin

190.4 V 200 V 821W 53W 98.5%
MOSFETs® 75 kHz

SIPO step - :
182 V 153 V 822W 110W 97.5%

TAL
TECH
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e Rl O. AbddRahim, A. Chub, D. Vinnikov and A. Blinov, "DC Inte@f@
Residential Photovoltaic Systems: A SulZ&¥E'Atcessol. 10,

pp. 669786991, 2022.
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A Among PPCs based on isolated topologies, PISO topologies show higher performance in PV
applications.

A The SIPO PPCs are underrepresented in literature. This could be associated with the relatively
poor performance of the first demonstrated examples. Poor performance is mainly caused by
using voltage-source isolated topologies.

A The design of SIPO PPCs becomes unpractical as it requires a very high transformer turns ratio
to realize the required regulation range. In addition, it features low efficiency due to the very high

voltage step-down requirements when operating at the maximum power, i.e., the maximum
series voltage.

O N ] ,_J D L, O
3 SRR 07
Vpy oL g %H Co:: Ve
T sjod S‘f‘ o % ok only 97.5%
O O
{EcH
Residential Ph’otovoltaic’ Systems: A SufEE;E'Amce:,ssol. 10,

pp. 669786991, 2022.



BOOQSTVES. BUCHC-BOUST DC-DC INSIPR0PPEC

A Converter can operate as a boost step-up dc-dc
= D, with normalized DC gain always over 1 (n=2.9)
N A Converter can operate as a buck-boost with the
T v normalized DC gain above and below 1 (n=5.6)
41_ DR A Maximum power during the tests =1.75 kW
Cazs ]| v A The PV voltage regulation achieved was
s ~— — — v / 290..350V for 350V fixed DC bus voltage
Synchronous QuasiZ- Full-Bridge Inverter Hybrid transformer Voltage doubler
Source Network and resonant inductor rectifier and filter

O

Operating parameters

Symbol Range/Value
P 06300 W
fsw 100 kHz
Vi 350 V
PV 5...60 V
Transformer turns ratio Mbuckhoost 5 6
Mhoost O. AbddRahim, et al., "Higlrformance Bugkost

Semiconductor components Partial Power QuZsSource Series Resonance
Fairchild FDMS86180 Converter," in IEEE Access, vol. 10, pp-130159,
Rec“f'er ellele[=FPCRPRN Cree C3D02060E 2022doi 10.1109/ACCESS.2022.3225751.




BOQSTVES. BUCHC-BOQSIT DC-DC 6 RESUITES
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TALLINN UNIVERSITY OF TECHNOLOGY

20 30 40
Series voltagesv, V

50

60

20 30 40
Series voltagesv, V

50

60

SIPO PPCs can provide full efficiency of
99% in voltage stpwn applications

Buck (VF) dic topologies should not be
used in SIPO PPCs.

Buckboost ddc converter topologies
provide good performance in application
where a PPC operates mainly at low pal
(below 10%).

Boost (CF) dic converter topologies
provide balanced performance in the en
regulations range as their efficiency incr
with the power processed by a SIPO PF
They should be used in applications whe
PPC will operate mainly at partiality >10
where its operation is equally probable i
entire regulation range.

O. AbddRahim, et al., "Higarformance Bdgkost Partial Power

QuasiZ-Source Series Resonance Converter," in IEEE Acces
pp. 13017730189, 202&@0i 10.1109/ACCESS.2022.3225751.




4 A Stepup and stepp/down PPCs

STERP-UP WSS SSEE P-UR/DXDMN are the most promising solutons.
100 |
o—t L = 995} R
SICE o, 13l 5 S
X S G=— FEJ 9 L _ _f_ _ .
Vou T H Y . = FBPP S-PPC n=0.2
= _— $_PPC n=0.
o D, 5 985} ' i
SJ' sﬁ. v Vbc S — — FBS-PPCn=0.5
& I 98 1 1 1 [ [ 1 1 1 '
o—1& O 07 08 09 1 11 12

2- quadrant implementation

Input voltage range (Vin/'Vou)
DOI: 10.1109/TPEL.2017.2765928

| Twe | semo | Ve | Voo fs | P PPC_E

PISO step -up 154-220 V 225 W 98.9%
Si MOSFET 220V 35 kHz 750 W

PISO step - 187-253 V 113 W 99.6%
up/down

¥é&|‘| I T T T Y N This comparison is not entirely fair, as different iniut

I R AR LU E e IR uew  Voltage range typically means a different numbe
YU TAVEIVAR = = S Yelelotor - o M O RN o o MG LGS (2 ek Mlokys  modules in a string and, consequently, higher p


https://doi.org/10.1109/TPEL.2017.2765928
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STERP-UP S SSEE P-UPDOWN —
TERWRRAL COMNVERSION 4 ‘Ef T«
APPFRRPACHS BYUNUEDEL .
BY FT Ll
A Allows using a simple off-the-shelf dc-dc
converter using various topologies °/ . P
A Requires 4 bidirectional semiconductor or Y = | 5% ac
electromechanical switches T s V ==
A Mode transitions could be challenging if must Vs = Logori
be implemented on-the-fly T :
A The concept is pending patent protection -,
B BT
¢ I _~ |+| dc
5 =
Pierpaolo GRANELLO, Thiago Batista Soeiro, Pa ! V2
"A bidirectional partial power procegmraychitecture| Vs _T_ e
TAL for converting between a first voltage terminal anc

Vi

(c)

TECH second voltage terminal, as well as a correspondi

met hodo, Patent application W02023101549A
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Y- 1 0 - - .
_t _3
7/ \ /7 \ 98 - i
1 ) L - 97 - =
< - N
B -3 ? VP i ._.w — z " ;—__/ )
Va = \ f \ f A Vo — 59 94 |- .
- —3 —3
—\ i ) 93 - 2
o ® RN
. . . . . 92 i . . ppc ]
Simulated efficiency for battery charging, considering Si FPe] ]
IGBTs an8iCcopacked Schottky diodes .. T S S R

0 2 4 6 8 10 12 14 16 18
Time [min]

A Semiconductors have a lower voltage rating because the flying capagjt loolgid@ the inguivihich is close tgV
A This topology was verified for PV and battery applications, with simulated efficiency between 98.8% andc@rgitgfc
A Asymmetrical PWM of the bridge diagonals is implemented to control current of the inductor.

A Voltage control gfrust be decoupled from current contoy afidking the former regulator much slower.

TAL S. Rivera, [PesantezS. Kouro and P. W. Lehn, "P$tartiaPower Converter without High Freque

nc
TECH Transformer for Electric Vehicle Fast Charging Stations," 2018 IEEE Energy Conversion Conhnd
Exposition (ECCE), Portland, OR, USA, 2018;1#1 3@6i810.1109/ECCE.2018.8558238.
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Proposed
" Proposed circuit I{o ) l po

circuit ITO)

=
Fotal efficiency | %)

VD C

Output voltage : 12] V]
Output power : 14| W]
Switching frequency : 100{kHz|

6 9 12 15 18
Input voltage V| V|

Fig. 14. Input voltage characteristics of efficiency .

O

A The capacitor,@vhich determines the output voltage of the series port, stores the energy released by inductance
A The unfoldingliidge (8S,) can invert the series port's voltage, extending the voltage regulation range of the convi
A This topology is verified with a low input voltage range from 6 V to 8 V while the output voltage is kept\&dReY. a
A The size of the flying indugterallimiting factor as It could become prohibitively bulky if the converter scaled up in |

TAL J.-i. Itoh and Takashijij "A new approach for high efficieneydmgstkOC/DC converters using series
TECH compensation," 2008 IEEE Power Electronics Specialists Conference, Rhodes, Greee2]l 200

0
doi 10.1109/PESC.2008.4592254. ul
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= ¥pe * L C D
bin | D, D. L i, i, N I I
+ o Dy Ly D, K i . |
Sa S(;-J.’:'} Ve, ; :: : S D, +
[ Cl = V Pmd Slo\ O . —
: " + r— - »:C, L =\v,
‘/Nl Ll§ C'2==+ —— VO I'l b2 —
+1'l
SQJ oy ‘HE}L V(;2 P, > T ‘
- = -

D.Pesantez e Transfdrmerlepditial power

converter topology for |_._E;{:;5-PP'|:'_‘:_IB_E”L.:~_J;~I | | ov 2
Power Electronics, vol. 17, no. 8, pp8a7Nov. 29, = gus | & el .-._‘_\\ _
2023doi 10.1049/pel2.12613. = _/""r._. -
. E 9.0 i g 08
A Capacitors can replace the magnetic is g
. . = 985} = 07
A Y capacitors could be recommended * cc | % |[m=scsrre —o= et
A Longterm reliability needs to be proven ™% o5 o7 o5 o0s s G 1 ) 0
A Eff . . . | t th th t f Voltage Gain, M Output Current, I, (A)
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CURREINT-FED &\VOOIAGH E-FED IXTC-DC CHILES

A DC-DC topology defines the performance
of the PPC

Typically, DC-DC cell has turnsration/ 1

>\

>\

Voltage- and current-fed full bridge
converters are often used in high step-up
applications

A A study was performed for electrolyzer
application, where 750 W converter can
control 3.5 kW load

A Stress factors of semiconductors, magnetic
components, and capacitors were compared

A It is important to mention that in other
applications VF topol
spoto as wi l|l be showt

TECH Efficiency and Low Cost for Electrochemical Energy Storage Devices," in IEEE Transactions

TAL M. C. Mira, Z. Zhang, Kgktgenseand M. A. E. Andersen, "Fractional Charging Converter With High
Str
Applications, vol. 55, no. 6, pp-744®] Novec. 201%oi 10.1109/T1A.2019.2921295. a
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“i A Atlow power levels the VF converter present very high CSFs
) CF o o due to large rms circulating reactive current. As the power of
the electrolyzer stack increases, the ratio of the rms current to

gg the processed power is reduced and thus, the CSF.

A In the CF converter, the highest CSFs occur at the maximum

4] 500 1000 1500 2000 2500 E

S ESS power (maximum current) and minimum output voltage,
v @ | which is an expected result fromdssnsd topology.
§ Vo =50
CE e A The VF converter shows a reduced SCSF compared to the CF

only in a small range of the operating region. WCSF for the VF
converter is significantly worse than that of the CF in all the
M operating range due to the increased voltage stress in the

magnetic components
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A 4-quadrant S-U/D PPC suits well for battery energy storage systems
A 4-quadrant operation requires either use 4-quadrant switches or unfolder in the series (low-voltage) port
A DC-DC cell must have wide voltage/current regulation range

A Current-fed isolated converter was compared vs. solution based on DAB converter and unfolder for 350N30V case
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N. Hassanpour, A. Chub, A. Blinov and D. Vinni8axt¢idofs Bidirectional -Shefbown Partial Power Converte

Reduced Components Stress," in IEEE Transactions on Power Electronics, vol. 38,-h4177, plov12086.
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A Current-fed converter can achieve soft-switching in

CSFB Soft Switching DAB Soft Switching ) _ :
. Region Region in both Bridges the entire operating mode (reverse recovery issue)
t 08 | : 5 ' A DAB converter has a sweet spot in terms of
£ 06 i i | performance, while current-fed topology
o 0  DABSecondary Side | demonstrate balanced performance in a wide range
g | A Smooth zero-voltage transition and current
=, I i controllability at zero partiality are not practically
0 01 02 03 feasible for DAB-based PPC and challenging for
current-fed topology.
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A Residential droop-controlled DC
microgrid based on Current/OS
system can normally very in the range
of 350V N30V

Current DS

A Considering availability of 200V Si
and GaN switches with good
parameter, the PPC series voltage
can be limited at N130V

A Typical residential 54-, 60-, and 66-
cell PV modules were considered to
demonstrate typical module types
available on the market
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A 54-cell PV module: PV strings of 11 to 15
modules are feasible with power ratings
between 4.4 kW and 6 kW for the roof
installation area between 21 m? and 29 m?2.

A 60-cell PV module: PV strings of 9 to 13
modules are feasible with power ratings
between 3.3 kKW and 4.8 kW for the roof
installation area between 17 m2 and 24 m?Z.

A 66-cell PV module: PV strings of 8 to 11
modules are feasible with power ratings
between 3 kW and 4.2 kW for the roof
installation area between 15 m? and 21 m?.

54 cells

60 cells

A Feasible roof installations are between
3 kW and 6 kW for the roof installation area
between 15 m?2 and 29 m2.
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