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Improved Droop Voltage Control Strategy for DC Distribution Network
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Abstract: In order to solve the problem about severe change of system DC voltage caused by active power
excessive fluctuations under the traditional droop control in DC distribution network, the traditional droop voltage
control strategy was analyzed firstly, and an improved droop voltage control strategy was proposed. Based on the
traditional droop control, the strategy converts the droop coefficient from a constant to a variable. By monitoring
the DC voltage of the system, the function between the droop coefficient and the DC voltage deviation was
constructed, and the voltage margin and upper and lower limitations were introduced, which enable the system
voltage is limited within the preset range. When the system is subjected to low-power disturbances, it can maintain
the advantages of traditional droop control that quickly adjust unbalanced power; after high-power disturbances, it
can self-correct the droop coefficient to enhance voltage control ability and reduce the system voltage deviation.
Finally, the PSCAD/EMTDC simulation platform was used to build a two-terminal power supply DC distribution
network model, and the simulation analysis of the improved droop voltage control strategy was performed, and
compared with the traditional control strategy. The simulation results show that the improved droop voltage control
can stabilize the system voltage more effectively than the traditional droop control.
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Fig.1  Dual-terminal structure of DC distribution network

54



ZEE,F )N T ARG W o) Bt T & R4 d) Rk

wAEF 20215 HS51E F21H

P, = é (wyiy +u i,)= iusdid
2 et

(1)

_3 3.

Q.= > (i, — u,t,)= > UL,
SR EIBITIHMN T, d HiH R 55
w, PRAFANAS AT LLSH 32 A2 d il v O 4 i, A g
B oy i R R A D YR TC ) By R S
BT A Ty )RR TG Uy T R R . 4
P8 IN A SE B AP TA] 4 o O 5, — M 32N
5 o) 4 R E R M R A R P A 4 o

ok B s e BT P PR AR R AR 45 A 0
2 P .

i—>("“" T)—» PI

i—1 s oL,

P oL,
+ _
— PI —u’®_’ u,
gref 7

B2 FR
Fig.2  Inner loop controller
1.2 BETEE
L B TR S5 28 I R G T i IR A
i T Z2 A B R I TR
FEPER TR DR 48 AE, AT YRGS IC , P38
Ja BT AR T R R AR TR e . Ay
PEIh R an &l 3 Fir , 24 45 Dy % AR AR AU, e
Tt B TR R Y B R AR 1B AT AN A
MRS BN IR B R AT

Uile—m — — — 4

P, P

|
I
K___—'I_—
I
I
I
P,

F3 R IRE AR 2
Fig.3  Characteristic curve of droop control
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Fig.4  Outer loop controller of droop control
T A B T S X O ) 26530 3 AR Ak
PR B, VR4 BRI R . (HR AN REXT R G B
R RORE B BRI I T e R O L 3 Y 22 R Y

2 BT R

21 FEBESH

TE L1 T 75 B W s A4 R, O T F, P e, 2 4
Tl 1A T L R ] ek 2 A TR ST
FETIE 25 R G A D KD, il 138 48 ek 2>
AU A VER R ERRE , B R YRR )
VR R oy N N SRR SRR
MRS HW . 5 LA D AR F i
DR, Rl B gk LT, 3ol U 2 &
GEWH R, Lan) T EERIN Y RSk
BRAITE—E 0B N o Ry 1 ke st [ T, A SCHR
SR T L AR R Y R G e 22 0 ORI, R
HE R B B ]S 3 s 4 gl v Fs WP 8/
AL i 22

WO 2 A i A IR i A AN 5 TR
BI5h AK N T 3 REUEEAA, i R R 25 AU Y
PRV Ky W R I sl fe 1B AT BRI AR 1, 5164 T
e i R BB AR R B ESE d 3 sl eE

K =K, - AK (3)

A8t i e O 2 Ry

e,=U,.— U, +(K, - AK)(P., - P) (4)

BiE AU RIASETHE R, AK W] i LA BT R, K
AW/, R FRBO)S 40l R R A R
ARG, Y AUIK B FRE (HI, AK=K,, T & 5 808
ANER O, A 2 T A T AR I S BB
FRGE L B R AR B Y N o

it vl W AR A ME U, 5 S PRHUEAR U, R
U,>U,.
U, <U,<U, (5

U
Ud(‘rcf = g(Udc) = Uref
U Up<Uu

55



wAEF 2021F £51% FH204

B EE, A ER T ARG W Bt T B R %

AUy, Uy W RGBS BOE U LT BR(E
U N RGREBITHUEE.

PS5 MG T o R R S R 2
Fig.5 Outer loop controller of improved droop voltage control
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Fig.6  Characteristic curve of improved droop voltage control
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Fig.8 Simulated voltage waveforms under low power fluctuation

TE1=3.5 s BHS i 0 1 5 B DR 08 b, Sl 4 H5
R, FE NIRRT i 2 45 D
A, 2 MW I 2.25 MW, h30R 2% 0.25 MW,
W1 T T R E0ON 0.8, i AR FRIE ML R 22 (E N
0.2 kV, i1 HL R BT w] AL AEAR e e il Fl
M N RN, RS RARH 10 kVFE2 9.8 kV,
SIS E G RYIA o AR BT, 7R/ NDPR
W™ el N SRR R RS S T R A
AV P e S gh 2 e N BB ) — B, RE PR A
AR T A AT DR iR R G
32 RIWZEEHHE

TEHIR G 1 78 1=3.5 s B2 B R SR 405, H
By TRIE A E 3 MW K E 1.7 MW, RS )
AT BT A E 9 A 10 fifs, R 3R R 8

FIE K 11 Fis o
3.5 7. T T T
3.0—~ 4
=2.5¢ -
=
2.0 - _
P,
1.5+ i
145 33 70 5 5.0

tls
KNP E S il R8I B 3

Fig.9 Simulated power waveforms under high power fluctuation
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