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Abstract

This paper analyzes voltage control method in order to supply high-quality power for stand-alone microgrid. Stand-alone microgrid
is composed of battery bank, stand-alone PCS and controllable loads. The main role of stand-alone PCS is to supply high-quality power
to loads as main source by using stable voltage method regardless of load conditions. In particularly, output voltage of stand-alone PCS
gets severely unbalanced voltage under unbalanced loads. Fundamental positive and negative sequences are transformed by two
coordinates transformation which are rotated in each opposite direction, respectively. Each fundamental d-q voltage is regulated by each
fundamental PI control. In addition, low-order harmonics are compensated through resonant controllers. Performance of stand-alone
microgrid is tested for feasibility, and it is verified that output voltage of THD is improved to 1% from 2.2% under 50 kW balanced
load, and is improved to 1.1% from 2.6% under 50 kW unbalanced load.

Keywords : Stand-alone microgrid, PCS(Power Conditioning System), voltage control, unbalanced load

L ME FAsE WSy wiiel Fah 5 Ak FPHE
A8 xetal &gl Ahew vehdt [4]. E3
AT skt 27k wEe] Skl wE #4 Pes Zh 9| Fdd g 9% e @2t WA E 9
29 WA A AAReR dEHuA, @4 2, 8 8 ddE d=Eele] g Sow Q8 Ak
P 5 AP AUAReR FIwE AAY YA Es o] waehd, pesel FAALE ATAIE
of wiE e ol Xi%”&ilg A vlojmmaee  Qlo] #r} [5]. webA, HHEM A AFgAE 7t
Alzdel] digk Bale]l AA Frketa Stk 58], 7€ 22 a3 PesE 14 FugE zte Arshde
AE A dee TFJHO% S8 Fed HUF b QRe 98 Fawdel WAzl 4AE ALA]
olawiEl=s e AHAES daw s mAx Hel #gsjolof dh PCS FHAE T2t Aol
qo A Asgoz FRuw it [1]. dvrdos  g7|HEA FolM PL Alof7lE Fe Aol & & glrh
=Ml dHe TFE] S8 HARArE o]&d 53], 29F Fobol o dAs= BH Y ?ﬂ%-&— 73
AAAR FAE Tl A AU, AR dE 9 AT gwo VEet QAT ddks Ader
Aeg dAste] 71E AYgorte FaAM 2 Aok 39 3 dgkew Aozt sbssitt [6). £,
shs AES st vk e, uAwdrle] w2 pes =Bl o AgS dEAvE T8 AR o
&G AR ASARY w2 AANEL AKX 23 At AEee A9 nxs BY 548 A
o AHE FEshsH Avd dHor BRI g AN E Tl A nx RS SF, FES B
2] mEbA, ol @ S Had 5 e e 5 A3 5 dn (7],
WY mholARe|ES o83 AHFHF AaH] AT 2 oERdAE 59 vlolarae=dA et
7h #s] A Folvh 5YY vlelarzag=s Wiy aFAe] AHE FEd] A Aol Vs B4
goll AgE qUAE AHWEE T FaxeA 2 i, 50 kw3 B 2 B PaE veld 59y
Tohs AHE TSR s $8F ATE st vlojamRad=d Agste] HAF AskAlole] 54E&
Aol F ZAolth [31. 34 Fa7h =Pl A5 =9d AT
o Af7t 22 Hi, L L FaelA B3Fe A

Manuscript received February 29, 2016, revised March 31, 2016, accepted April 19, 2016
ISSN 2465-8111(Print), 2466-0124(Online), DOI http://dx.doi.org/10.18770/KEPC0.2016.02.02.253
This paper is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License. This paper is available online at http://journal.kepco.co.kr
253



Jongmin Jo, et al.: Analysis of Voltage Control of Stand-Alone Microgrid for High Quality Power Supply

PCS # #
—_—e —_—
PBAT PLIJAD
DG

LOAD
Battery
Bank

Fig. 1. Configuration of stand-alone microgrid.
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Table 1. Parameters of stand-alone microgrid
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Fig. 2. Configuration of stand-alone PCS.
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Fig. 3. Fundamental sequence voltage control of stand-alone PCS.

Fig. 4. Harmonic sequences compensation method using resonant controller.
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Fig. 5. Configuration of demonstration site for 50 kW stand-alone microgrid.
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Parameter Value
Capacit 115kWh
Battery Bank VOltazre ra}rllge 500~650V
Rated power S0kW
Rated voltage 380V
PCS Switching frequency 10kHz
Filter inductor 1.04mH
Filter capacitor 32uF

Three-phase balanced load

Controllable load Three-phase unbalanced load
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Fig. 6. Experimental results of fundamental control under 50 kW balanced load.
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Fig. 7. Experimental results of fundamental and harmonic control under 50 kW
balanced load.
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Fig. 8. Experimental results of fundamental control under 50 kW unbalanced load.
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Fig. 9. Experimental results of fundamental and harmonic control under 50 kW
unbalanced load
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