LCL jld b 4l 4 o (J5gw oy OlgF @ i (150
SHg0 B § Lamd (SAGD 1O I WY mel> SO ¢ i
)f‘;"’oz':
" Al Z585 9 599 o Aumo DOR:
20.1001.1.23223146.1401.9.1.5.1
&/_Jm’f'ju’mz/r

e e hon ol G oSS ¢ ptign 5 5 0dSEls (G 1 pwikign 03,8 Wyl Gy Ll ¢ gl Sk g ! et =1 op

Hoseinpour.majid@uma.ac.ir o | Wt bl g sl

NY ) Slxio
Ol el e syl Gimes oiils ¢ wdign 5 2 0dSElS (B orlige 03,5 (k8 B (S5 (6 gl

t.sabetfar@uma.ac.ir ISSN: 2322-3146
http://journals.sut.ac.ir/jnsee

oSy A g5 6l e 53 YU Ol 5 S E VT YL okl s 4« PEMFC = ,

245 Gt 53 YL Ol5 o 5087 (ST AL 0L, s = S5 Slbo3ls
AL S 4 JawPEMFC o g s 015 Slagy o dlie ol 53 Sl 438 51 3 Oliions 4 5 5 50
Gl e 55 i U155 9 LLCL (gla tls ol 4 & 515 SLj,l 5,00 (SSsesle 458 3 LCL e
4 s Ju Sl Il S dlie () 53 58 s (S5ILL 5 il Cl il 5 on (oS sl {LCL Y A

sl 03 S 3litul 4 o Lt Ol gie 4 OT (225wl 53l 31 5 ol oalil |y gile s sl 5 31 4 O S oyl i
ol IS5 Sy SlaeSisasle I (BL 0L o) a5 Lot Csllae gl S rimen (e S Y
G 5 i olS Slaadlpe Juld O3l s S0 male ISl o ealized 0l Sy s 035Uy eSKd palr S
ail o, 5 4 05l O SO L Ojb S Gt il e oolgiiy JAST 2 b 55l g5 45
i 31 oslizal 53 (oplpln sd Codo 015 e T 3 o 100 S o bl Soten b et 3 5 0L
036 55 pso i o R 5 (ol allpo L g LOL A3 4 0i5 (550 53 055 0 g9 460 0515 OL 2
IS B 03 sdoma 53 03 4 s Grie 4 508 b A5 K s (5510 51 Ol l g e 33 o0 s
wu@tﬂﬁgq@@,@ﬁ?}.ﬂﬁou,:jwwwu%.:@u;};@auw,:f&u
Sl s oL (S ple 5 03 fT G 4 il SSTL 0L 2 G S @ Jeame sl s


http://dorl.net/dor/20.1001.1.23223146.1401.9.1.5.1
mailto:Hoseinpour.majid@uma.ac.ir

Capacitor Voltage Full Feedback Scheme for LCL-based

~ Fuel Cell Grid-connected System in a Weak Distribution

Network
Sahand University
of Technology
DOR: Majid Hosseinpour! and Tooraj Sabetfar?
20.1001.1.23223146.1401.9.1.5.1

Journal of Nonlinear
Systems in Electrical !Corresponding Author, Associate professor, Department of Electrical Engineering,

Engineering Faculty of Engineering, University of Mohaghegh Ardabili, Ardabil, Iran,

Vol.9, No.1

Hoseinpour.majid@uma.ac.ir
Spring and Summer 2022

ISSN: 2322 — 3146 2PhD student, Department of Electrical Engineering, Faculty of Engineering, University
http://journals.sut.ac.ir/jnsee of Mohaghegh Ardabili, Ardabil, Iran, t.sabetfar@uma.ac.ir

‘ ABSTRACT
Fuel cells have been noticed by researchers due to their high efficiency, low
pollution, and high-power density in distributed generation systems. In this paper, an
Fuel cell, LCL-type grid-connected fuel cell system is analyzed in a harmonically distribution
LCL filter, network. The LCL-filters can lead to resonance and instability despite their capability to
current harmonics attenuate harmonics. In this paper, a capacitor voltage full feedback scheme is
attenuation,

investigated to attenuate the injected grid current distortion due to the grid voltage
system stability, harmonics, and the full feedback function includes proportional, derivative, and second-
::;’:g;:: ;’g:t"’r‘gi full derivative components. It is found that the derivative component counteracts the capacitor
current feedback active damping, and both of them can be removed. Thus, the current
sensor for sensing the capacitor current is saved. Instead, the LCL filter resonance is
damped by the proportional and second-derivative feedback components, and a low-pass
filter is added to the second-derivative component for ensuring a positive equivalent
resistance within the full controllable frequency range. The simulation results of the fuel
cell grid connected system in different situations confirm the suitable suppression of LCL
resonance of grid-connected inverter, high-quality current injection to the harmonically

distribution network.
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! Alkaline fuel cell
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3 Phosphoric acid fuel cell
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5 Solid oxide fuel cell

¢ Direct methanol fuel cell
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! Grid voltage feedforward scheme
2 Capacitor Voltage feedback scheme
3 Right Half Plane
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