FRBRF LR €
A L

LEBLRR A2 A5 T Ay

Study of Distributed Generation Systems
with Fault Ride-Through Capability

3+ 3% %% : 1052001INERO017
REEBMOE) s 2 PR AFTHB 1 BT X
ERAIFL ERE L

BT 3 1 06-2533131-3326

E-mail address : cthsu@stust.edu.tw

BlRifs o myr B4 e B 248 B
Prigse:? B#a®1056& 2% 31058 127
FLEY HERPRLE S
PAEMIREAR Y R

2 pfp P EANHR-OTEL- 1 LTp



P&

R B I 1= < TS 3
RN L BB s 11
e B e 11
()5 AR R R A SERE] e, 12
()R PR EIE e 14
CEeT i dl s FRATE s 24
DTty o o 34

S PPN R c R R REAIGREE AT 38

2 AECR TR EB A E T BITE e e 39
TR TR REERT RIS 40
() BEREABEFT AR EB e, 44

(2) AR BZ A FRITE o 47

I T RBRE KB TT 22 FERD s 50

(-) BB GCBI1L # /R SS (R T FW Feroroeroeeeeeeeeenn 50



(=) /R GCB11 22 4R SS RE T FHRELD oo 51
AR PENES MW BB EF T2 PETRET . 52
R I I 56
N AR BRI AT s 56
() AR BTATEH e 56

(Z) BBE B A 5 oot 57

C RTHMT R BREGRGEEIEAT e, .59
() CERARBTTOQIBTREGIAF oo, 59
(Z) s BT PHETNAE-L T RIS e, 73
TR REMBRET TR ZFERA 76
(-) PR R BREEBRFET IR o, 77

(=) THEBTRBPEFHIREG LT 79

(Z) BB FEFEIRR AT o, 96

T PATRA IR R E L TETAET ST SRR .99
- T 106
R I AT 107



ﬁmﬂﬁﬁﬁﬁﬁﬁﬁﬁﬂ?i@ﬁ@mﬁﬁ~ﬁﬂ,f%ﬁﬂﬁ

B TR E 7 2ai 2 ey o AIFFUPFTIRTR LT H
fo FAREE A ETIRTMTPEL 0T B EESR R

BoBRY¥FIARASAHSTRL&BLELY B Rk rd g
A RREBL Y R LA INE RS 2 fe

T U N

fi%@ﬁﬁ@ﬁF’ﬁﬁﬁﬁﬁﬁﬁf’%&a%msﬁﬁﬁ@

fel Med P2 fRm T AL Rk > AT RN £ & § L enik

RERE P AP EFAREPANBRAT AL SEEET

4

(ﬂd\
N
4

=h
u

Tk

= N g2\ & o) sk K= 4 sk )
PN A 'E{;{\‘ G2 B \'zf]}sb S .fvu-';’i’ E

o

Repty o T - SR F R TET AT > VHEEED
PEB I - FHERFRIRINLE AT FOREE T
FHRETET RN > ER® > (VHRFEL LR RERNFE

r% ne

Foo HE LR R S

o

h‘k

MaEd: FENTH  AHAFD h o RMLER S FEEHR

A 45



Abstract

The smart grid has to adopt the advanced sensing systems,
communication systems and control technology to ensure it can provide
more efficient, economic and security of electricity to users. It would be
very helpful to the utility for grid support if the distributed generation
(DG) systems with high fault ride-through (FRT) capability. This project
selects the micro grid of the Institute of Nuclear Energy Research (INER)
for study. This project collects and analyzes the fault scenarios of the
11.4kV power source 4E-1 and distribution feeder OQ38 which
connected to the INER micro grid. In addition, it is also necessary to
investigate the fault characteristic of DG likes photovoltaic generation
system and wind power system. After that, this project performs the
transient stability analysis considering various external fault scenarios
with considering DG and battery energy storage system characteristic.
According to the simulation results, the protective relays settings and
load shedding scheme are therefore determined to ensure the electric
power reliability of critical load. By the way, this project also installs a
supervisory data acquisition system in the Lu-Chu micro grid of INER.
The electric power signals likes voltage, frequency, active and reactive
power are collected and displayed on the main frame computer. It is
concluded that the implementation of this project can extend the
effectiveness of the micro grid and improve the penetration of renewable

energy grid.

Keywords: Smart Grid, Distributed Generation System, Fault
Ride-Through Capability, Transient Stability Analysis
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T T T3 K T4 Ts Te To T T
(sec) | (sec) | (sec) (sec) | (sec) | (sec) | (sec) max min
0 0 0 120 0 0 0 0.001 1 0

T rax 1+ Ao
1+T,5 KL+T,s)
Ao— z
Speed 1+T,s+T,T;s S(L+T,s)1+T,s) Bogine [S
Electric Control Box T,
Actuator
B 2.16 BE & AL 44 5 AL hcA]

2. XM RT ki) Sk
AF g % PSSIE #2;% po2= PVGUL 3 17 5+ Bk g
TEeA e SHA 0 £ 29 A AR E R A AR R Sk
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F2.9 SHRE T4k AT R Sk
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PVGU1
TiaCmd 0.0200 TlgCmd, Converter time constant for 1Qcmd,
a ' second
TioCmd 0.0200 TIpCmd, Converter time constant for IPcmd,
P ' second
VLVPL1, Low voltage power logic (LVPL) voltage
PV VLVPL1 0.4000 1, pu
% VLVPL2 0.9000 | VLVPL2, LVPL voltage 2, pu
# | GLVPL gain | 1.1100 | GLVPL gain
VHVRCR 1.2000 VHVRCR, High voltage reactive current (HVRC)
' logic voltage, pu
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CURHVRCR | 2.0000 F()?JJRHVRCR, max. reactive current at VHVRCR,
Rip LVPL 2.0000 | Rip_LVPL, Rate of LVACR active current change
T LVPL 0.0200 | T_LVPL, voltage sensor for LVACR time constants
PVEU1
Tfv 0.15 | Tfv - V-regulator filter
Kpv 18 Kpv - V-regulator proportional gain
Kiv 5 Kiv - V-regulator integrator gain
Kpp 0.05 Kpp - T-regulator proportional gain
Kip 0.1 Kip - T-regulator integrator gain
Kf 0 Kf - Rate feedback gain
Tf 0.08 | Tf - Rate feedback time constant
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IPMAX 1.1 IPMAX - Max active current limit
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P1000 1.0 P1000, PDCmax at 1000 W/m2, pu
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