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EH3
Property Type 1 DG Type 2 DG Type 3 DG
Qutput filter L,LC,LCL LC LCL
Controlled current Ing Irsc Iysc

Toox Pous, Qoax Tncss Pocgs Qo
e e —
. Vi | . X: R Vi |

Equivalent circuit

InGu Poes. QoG
e T
Vi
% "

Xc

%

L3572
Bus 1 Bus 3 DG 1 Bus2 | 4,
(Slack Bus) /I—C (V control)
Bus3 | A4,
~ DG 2 e
. ~~ (Q control)
\.—& Bus4 | A4,
o) DG3
Bus 5 — (V control)
Bus5 | A,
DG 1
DG2
(a)
EHs5
+ gs-axis
A
y, daxis | , Ircs
IBTCS,q\ |
\\\ i
N
AN
lq,limit\ w
AN
\ 1
N
N\
EH6

iprcs.q < lqmin for 2 iterations

Lower bounded PQ bus T PV bus

»
AV;' >0 for 2 iterations

24 columns 2 columns

Bus2 Bus3 Bus4 Bus5 DG1 DG2

AD AZJ AZS
AJJ Bl
Ay, A, :6Xx6 Matrix
B, : 6x1 Column vector
Ass By C, : 1x6 Row vector
( '}
Cs
(b)
+ d-axis
P4
g
Va =| Vil
+ ds-axis

ip1CS,q > lqmax fOr 2 iterations
>
le Upper bounded PQ bus

AVy <0 for 2 iterations
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1.5 MVA
4.16/0.69 kV
0+j1 % 1 MW
652 680 -—@—-—
YLLY 681 DG
=ums
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Property Value Unit
Maximum g-axis current, igqx 650 A
Minimum g-axis current, i -650 A

System frequency, fiys 60 Hz
Switching frequency, f;, 10 kHz
Converter side inductance, L, 0.25 mH
Grid side inductance, L, 0.11 mH
Capacitance, C 279 ng
Damping resistance, R, 0.17 Q
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Active power output (kW)
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Reactive power output (kVAr)
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S
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(b)

0.0016
| difference = | PSCAD(pu) - Power Flow(pu) | ¥100

Magnitude difference (%)
2
=

| v |
200 kW 400 kW 600 kW 800 kW 1,000 kW

(a)

difference = [PSCAD-Power Flow|

200 kW 400 kW 600 kW 800 kW 1,000 kW

(b)
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112 - V‘ .
N ref

Voltage (pu)
s 5
< S

o
N3
=N

0.92

.01 pu

difference = | PSCAD(pu) - Power Flow(pu) | 100

g
=)
<
w
T
1

g
=3
=3
2

f=3
k=3
<
fanet

Maximum |V| difference (%)
o
[=3
s

0.98 pu 1.01 pu 1.04 pu

EHI4
Property Value Unit
AC voltage, V. 690 A%
Maximum g-axis curtent, iy yay 100 A
Minimum g-axis current, ig -100 A
Grid side inductance, L, 0.3 mH
Capacitance, C 27.8 uF
Damping resistance, R, 0.9 Q
R0
" 12 —a— Case 1 —4 — Case 2 -—€—Case3
S - A
T T N e A
2 Vssuossssussssnpsussnceunnda
g 4
2 2

0 5 10 15 20 25 30 35 40 45 50 55 60
Number of added DGs
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