%5224 56l G R % i Vol. 22 No. 6
2024 4E 11 A Journal of Power Supply Nov. 2024

DOI: 10.13234/j.issn.2095-2805.2024.6.122 HPESES: TM614 XHEFRERG: A

& A TH-MiE RN B R E R AT IRER
o B N H = H R g

bLikdy, B MW
(T IRERAKRFVAH5HH T2FR, B4 123000)

\d

HWE: AP ME T BV BN & Mot PR S TE B BT F R A AR TP A, @it £
FEABL BN BRE R XA RIMEE T 2 LA & FLeg S 45 M, T LI HF M i 8 5 e i, W) 218 49 3% 3R 49
), Ay, Bb 1 HEATARMRBERGEMMARKMAER AT Fik, BRTHRIERALBTE, EARM
FEE PRI AT D, 38 1 Aar Rk R AME T ik, AR G5 IR > WA ) SR AT B A PB4 P0G
Hom, —FTREMEMKR, EEREREISSKWHAMELTEM 1S5 kW HRMEREE, BT ATEE
H) T E WA RO,

KR AMETR; BEM; BEH; ARMEER

Centralized Active Damping Device Suitable for Machine-network
Resonance Suppression and Its Control Strategy

RUAN Shiyun, QIU Bin
(School of Electrical and Control Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract: When a grid-connected inverter (unit) is connected to a weak grid, the wide range of grid impedance
variation may lead to system instability. To solve this problem, a centralized active damping device is configured in parallel
at the point of common coupling (PCC) to simulate the external characteristics of damping resistance, thus realizing the
suppression of resonance between the grid-connected inverter and grid. In this paper, an adaptive adjustment method for
virtual impedance value based on active damping device is proposed, which not only ensures the system stability, but also
minimizes the current flowing in the active damping device. At the same time, a current harmonic reference compensation
method is proposed, which can reduce the influence of current closed-loop on the virtual impedance characteristics and
further improve the damping effect. A 5 kW grid-connected inverter and a 1 kW active damping device were built in a
laboratory to verify the effectiveness of the proposed control scheme.
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Fig. 1 Topology and control block diagram of

active damping device

2 HiERETHE SRR S E

TESEPRARGEH, PUSCARAFIT 002 45 1 i I BH
PURY(E BAAME, XA RTC Ik BRSO L BT
{ELo AR BHEBCE 1 DB EBEIUE, B
REREPRIE R SRR ENE , (Ha SECH ISR E |
T ERR R, AH TR RS, T 5%
SR HEWERIN T R AE 8% PCC AL LR A I 01
2B RGOR RIS MBI, N n] Loa 42
WO PCC Ak LR B I 0B R/ MYy 7
PAY REAUASELTEL A « 25 R AR GE L il o0 B
AR B, UG 2 e 4 KA RS (/N R UL RH

P YA I 2SI R G IR I R R A
E, RZIME,

A 3 AR SRR A ARSI A 1(b)
JREHENTN : R FGEIEIE S G (s) TEBR B
A PCC AR FRIBHIHE v, RS S, 15
FIHARAAV oy o AREIEHIAT G, () Tk

27/ g
S+ 27f pp

R, S B BEOEIR
ARG Vo, S V2, WIR2E (A
WIBLHCIE 28 Gy () SRR SN/ R, , T
A URIELJE 25 O R R AT,
G, (5) 9 L I A BRI LRI L DL S5
(A PR 3 B h L R S AR, T
i, R AS B PCC Ak &
A A Y58 SEL 5 S — 2 31 BT A 36 7 b )
BRI . Y RGEARAE T S5 PCC HLJE
e A bR T R, R B 2 1 B, IF
ARl RS RAE T ) (.

Gpp(s) = (2)

3 EIRHA ST SR AME

A R BHLJE 20 A Joi e o PR B o
HL R S B R SRR D BELCRRAE , R AR 1Y
A DR BH B A i BE TR BEA T 0T . 45
A 1(0) s A TR 4= RIREIR , iT IS5
FHUEREE B2, I 2 k.

el 2, Gy (5) =e (T, =1 OB
HGIARYEAIER 5 Vi = MBI £ N
ARFEIR 3 Koy =Viea ! Visa 2 55 B0 ] LE 1) 3R
B Z, (s)=sLias Z,, (8)=sLoa 5 Zc, (5)=1/(sC)
OISR IR L, L, SUEIEHLAE C, BT,
Rl 2 s BOAT IR BH 2 B R A A T 25 AL
e, AR, WiE 3 B, 2 G, (s) f
G () HIFEKR SN

KpwnaGaa ()G, (5)

S'LiACy + SCAH,, KpyniaGaa () +1

Gaals)=

(3)



%56 M BLRFR, %

T2 FH T HIL- P A ) ) B b O IR L 2 e R A il S 125

Voeet(5) Voed8)
PR Iy 1ol S) | Vier(5) .
— Gulo) ¢ H, /R,
] e i)
Kownan Z,(s) ‘(%‘_Jr Z,.(5)
H
‘Ca
H
A

2 FHiRMERREHFER

Fig. 2 Mathematical model of active damping device
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Fig. 6 Experimental waveforms with active damping device
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