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Abstract

With the global energy crisis and serious environmental problems,
distributed generation and microgrid technology have drawn much
attention. Development of renewable energy towards a low carbon
society is an inevitable trend. Therefore, the future power system is
bound to reduce the proportion of petrochemical energy and expand the
utilization of renewable energy. However, since most of the distributed
generations are connected to the power system through power electronic
equipment such as inverters, these systems almost have no inertia. When
the capacity of the distributed generations increases to a certain
proportion of the power system, the inertia-free characteristics of the
distributed generations would introduce the threat to the stability of
power system. Therefore, if the power control strategy and related
power-quality stabilization mechanisms can be effectively integrated,
the security and stability of the microgrid can be greatly improved. The
main objective of this project is to (1) analyze the international case
studies for disturbances and faults of distribution system, (2) propose the
dispatch commands and communication formats for the distribution
system and microgrid, (3) propose the progressive auxiliary regulation

technique for multiple distributed generations in the distribution system



under different disturbances and faults of renewable energy, (4) build up
the real-time simulation model for the performance verification of
proposed progressive auxiliary regulation technique, (5) apply the
OPAL-RT real-time simulator in the institute of Nuclear Energy
Research (INER) to examine the developed models. Besides, the
microgrid system of the INER is adopted to establish the simulation
models. Based on this system and real-time simulator, the regulation
strategy of the distributed generators in different operating modes would

be discussed to maintain the stability of the microgrid system.
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Categories Phenomena | Typical duration _
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Sag 0.5 - 30 cycles 0.1-09 pu
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M . Sag 30 cycles — 3 sec 0.1-09 pu
omentar
Y Swell 30 cycles — 3 sec 1.1-1.4 pu
T Sag > 3 sec—1min 0.1-09 pu
emporar
borary Swell >3 sec—1min 1.1-1.2 pu
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33 el 4 3 e [26] -
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Bus Woltage V at PCC Individual harmonic(%) THD(%)
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69kV <V < 161 kV 1.5 2.5
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17




50~100 |10.0 4.5 4.0 1.5 0.7 12.0
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3217 % 40 sk

Interruption

Categories Typical duration Typical voltage magnitude
Momentary 0.5 cycles — 3s <0.1pu
Temporary >3s—1min <0.1pu

Long duration > 1min 0.0pu

AREE KT TR NGB

I O e =
z r 3 rv/%?_‘J 4} fu;‘l’“fr’]‘

B ST E I L 18 £ 7

Ep

iz g T HGTE 2 4T F4(1-10) ~

[30]  H P& 2 RT R

N1 F 4 E R e

% 1-9’?—?7 NERART A PEEREF L A T L ARG FE D

7 Ko
s & B R EHE
s gah =2 200 (1-10)
FppEag =00 (1-11)
% 1-8~iT+E#EZTV A
=gy &P RRER(A) & 2 iR q k(=] 7)
101 19.05 0.298
102 18.086 0.264
103 17.496 0.264
104 16.268 0.220
105 16.274 0.208
106 16.898 0.212
107 16.187 0.227
108 16.488 0.209
109 15.931 0.230
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WAL > A BB M PEAS QW 1T £(3-19) ~ (3-20)% 7
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P=> Wiy + Vi (3-19)

Q:g(vqid i, (3-20)
Ho vgfovg A B 5 ad e gt 2R FENTR g i~ o
P d bl q@hl 2 RN ERNTIN AR N RN ERNSS
BELEP I QT ed PIEH B etz - R &
i~ & 4p e B (DSOGI-PLL)E 3| % B 5 iRlAR & 0. > ¥ 440 = & BF vy

F0F o SPFRABHNFAPEES QT A NBE g igdrdl

N SROR SRR — —— — —-— _— —— — W— *
' o f ooty ’
BFSW
l Poz &E‘ % é@] l t e Freater Sensitive '
# l t w2 e d Broaker o '
L ®
I |
[ |
Contral
| Vo !
I 7 |
I WValtage Sensor l
; £
! !
I l“mr-s-I "’fm}[ "EWI l
dg Power Caculation& e i
I e DSOGI-FLL i‘“
! | !
: 1
| P2 ]
| e E 48 |
| :
baa B I I I I T S VT —

Bl 3-13 ~ # F A & 4] B
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PUPE R T B A S SR T R 2
FEEREE TR - e TRAAK DAL
ERAFRZBE S SN % AT Bl 3-14 51 -
AZETRERIFFINTRBZAPTE Ve~ Voo~ Vo B2
CIGE R E R L SRR + RS 9
Pt 2 B Vg Vog» %55 2RE Vi Vo TRFTRT R
Vag 82 Vg W T @ E TR L Vg~ Vg e B 18 34 0 & 4
'Ef@%$%1 N2 A RBFT I Ving > Vinjg Pt 13 5 833
FIE &Pl HI B e b2 B [F A &4~ 449 B (DSOGI-PLL)
EI TR ERIZTRADE O TE BB S TR

VolhchcmorE DSOGLPLL e 8

I ;; _ v ,——o/o————‘ Breaker
QEA ’% é“g%] % I & ! ™ ﬁx Hraskar Sensitive I
I N . I TReEmA  BESW Load
L & v, | o Bwalsr [
L J IR: lr!ﬁ
LN R B R B R B
|
g
l »{:%SI n *Lj}ﬁ v i Valtage Sensor t l
I { L S,
¢
B o R ;
L R féﬁw I
I " =
' el e e I
|
. I
; [PUFHHN/ + 4
dg FHPH : ;- l
| e ] |
_______ —
: é HE = ;
f ' |
| wmEE ,
| 2 I
— — — — — — — — — — — — — — — — — — — — — — — _l

B 3-14 ~ TRA #3524 B
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PTRATRE LA 2 BT RS )M 0.1 pu pEF AR G
4T TR A A AT (EA R BT kAR 0 Pk i

e T AR LT S T YRR 4 Y SRR R

LA R S Z A AT B 315 AoF e

W ———— r — 8?% WA W W W ———

I V ] Eregleey '
& ﬁa‘ ’%: %@ l l ™ Fragar SemﬂweE

l v l l TRZ rfiﬁis; et Losd l

—
,‘rk] 1 ko
Toi k6 s
DC Lk " v
Valtage == L% S,
Central T e
L o aw £
N
5 -L’}}Sﬁ ﬂ{r}&s B £
P e T
F Valtage Sensor

/ abe l";["" & PLFHN/
by

r——mm—m"m=m=————T"

¥ FNEN |
E [N
—
P s
i B 49 —
e ] 21 e

Bl 3-15 ~ 7 %7 & BBV 4R
BOURIDIT A P U MR B R AR L PR T R A
Y2 RS ETRETIAERMEARERERN=AATE Voo
Vb > Voo B Z 40 T 7t loa > lop ~ loc > B i 50 3 -2 4p Tl 3% 3

Ay SR AR 0 B Voo e Vag 4 W 5 B d bt q bt 2 T BN
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5. o\ AR
N R S SRR S R R R S
Fipdl s BN i iede R 3-16 477 o F A o hsd TRERE

FEL Rl i (e # 3 S5 > DRRIE IR ~ 2 g w

TEATART  FHRAFTATENR AIF LHEELTE 2 T4
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Power quality event? N—>

distribution line

Measure

voltage

Battery SOC
Condition

4

Calculate 0.,

P’Q

4

Is Vgrid > 0.1pu?

Y
4

Calculate 6. and Vy;

Operate in voltage
compensation mode

— N—»

Operate in power
conditioning mode

Breaker Switch On

Calculate 0

oand V¢

Operate
mo

in UPS
de

B] 3-16 ~ & < jbrig ;N

(=) o iR TR

BRSNS Ak St

o A2 8]

BT A RS ALY S A A S
EERA 0 B R SRR R R
RO R B R R N SE Y R

Hote I A

.

B XS BT

ig] B E ;2 (Back Propagation)" s s g 78 45 - 14 B~

Rl @ g d b= 2 BRI g
PP R 2
B Pl d|BR A Ah

:r,)fi;ﬁ-rg,Fw

SR
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1 e+ 2

opdnd PR A H S A BT B 317 HAikd
Biodl e s m 2wl R o (Fuzzification) ~ ks 2L B
& (Fuzzy Rule Base) ~ #3331 Fi(Fuzzy Inference Engine) 12 % fz

ok v B 5 (Defuzzification)[45] -

Fuzzy Rule Base

Y

Defuzzification

Y

Fuzzy Inference Engine

Y

Fuzzification

|
|
|
|
Input—»l
|
|
|
|

Fuzzy
Controller

Bl 3-17 ~ ol 41 225 = S )
(1) ##i fi & (Fuzzification)

- B AP REEEEY O HER- AR ENAT B E-BET
7o BRPAE R AP E ¥ - g4 S dc(Characteristic function)4e
FE2D)Em B A -PmEL o xiE- Fa AL REL
WO P EEAF RN A B REELE A

1LxeA

UNWES {0 X A (3-21)

BOBE X BN AT B EE AT RPN 1820 k4
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BRFEY > APHNT R aia S A

fim

G R R

g
N
By
fs
fim

#EAER s AL i YR ATk b F
B S Hop (X) DB A 08 12 F > 4o 58(3-22) %5 7

pe(%)=0.7
He(X,)=0.2

GLE C RO EINCAREE D S S A S

(3-22)

zos o B PEAEF S R B 6 (Fuzzy set) @ 42 S0 o (X) RIAE 5 6F
% 3 #(Membership function) o
(2) #4521 B (Fuzzy Rule Base)

o R PIRE 2 & d 35k R (Data Base)r+ 2 LR & (Rule Base)*t

) R

Ao HP FHEGH L ZRIEPEE? DT LT o

5

B TR B R £ i Badix RFBA S - L)

ERE R BB G Y e B & pACE IF-THEN 25 5% e

oI o frie - KPP > A OR-H B LT IERE R4
(Rule Table) = & ¥ L cficks B 5 3% & 7 ok 2L R (Linguistic Fuzzy

Rule) » H 25 3% 434 (3-23) #7177 ¢

R':if x is A and..and x, is Al thenyis B' (3-23)
#e AG=1, 2, ..., n)E B VAL R RR S SRS S A S
1 % #ix(Linguistic Variable)z_ ## & & o

AR RREY 3 2 BERMETFZEGAIL > A BAE T

58



A. % >+ (Complete) : = g~ X - EE T - AR T ORI
B f AL

B. — 4+ (Consistent) : i F =73 BHA A E F AP @ & XL 4F

\n

AR AR B ARG RS ARG o
C. i# § [+ (Continuous) @ & F A Hk & & & & 15 4p AR ek LR 2
A T ERHE BRI EE ek
(3) B-#de:m 1 B (Fuzzy Inference Engine)

BOEOR AR RS 2 0 RRE E RO AR B R G - AR
- B dEm I B0 B X A 5 k43, 1 B (Product inference
engine) ~ & - &% 31 B (Minimum inference engine) ~ L L 48 1 Bz
(Zadeh inference engine) ® 7 e g4 » 4 & ¥ &0 5 1 3gp97 i * PR
T 1 R R JRAR Y RO R 2 B TRE R > Y %?f'lﬁi%]t"‘ﬁ%g% & o
(4) f#c# it i & (Defuzzification)

— A kY AR nE - BREAAE  F] Ao B
G @ gy B T § R R0 (Y hp 0o FE B0 (4 hif AR
W o ApF o M- W B & B - B ARG Y e iF s 4

ARERT Z BED KA

A E3mi it a B oy R & BY)EAEY FARERL G
CEGE L ANRRGIREL T RE S

C. i By)Z W Firen® e oy L B AR -
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FEBE e BRI A TR DER LT REL RG A

"+

éj%ﬁi' O fRHCR 2 T AN B R Y s g

(1) £ f2f5 it & (Center of gravity defuzzification, COG)

. J,yB()dy

= 3-24
[, B(y)dy &2

s 2.

F(@24)ha A T L BY) 2 d F ol AN E T k2

N
=1

G

I

2

Ja

E Y ght Pl > ZREEAS 2 BB PRGN
(2) ¥ & T I35E fFH0R 1Y 72 (Center average defuzzification, CAD)
Z ph(B)

y =12 (3-25)

> h(B)

1=1

PR AL S B R fEHCR (2 (height defuzzification, HD) » # @
h(B)# 7% B » 28 R pdaBzd vl LF» ahjail
i RE S
(3) B B2 T3 {9 v /2 (Middle of maxima defuzzification,

MOM)

*_ y; + yi (3-26)

g 2

(3-26)¢ 2y AP B £ B(Y)h% - BB ENB)E Y B

P PR o Yy AR EEB(Y)E - BERFINB)EY

bl HER > BT ER s N326) ik E e R A

E
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2. R E R
R e RS RF R - T - %X (Carl Adam Petri)>®

g 1962 & v Al S - A ket g Eand B -

I

FE BRI 2 BREBE TSR L
gl o kA PR R R R Ao B 318 517 H A R d w B A F AT
A A R A e

(1) =% &gt(places) : A ¥ B A7 > SBAFT 527 55 &
jeBk A B aEpN T SNy - BiReEk e

(2) ## & 2h(transitions) : i F iR A FAEA LT 0 F 2 E P
2 fReih ROE R & BALE T R Rie e w0 @R o

(B) FwismE(rc): I ¥ ME 3 w2 HEgh T 5l SHEER
&5 BE ey e il B o

(4) HEzz2b(token) il F B AT 0 A R BT K SRaR B R TR o

P1 T P2
Sigmoid

Weight ) Function
’ »  Trigger

Y

R 3-18 ~ A A 7% 3T i B 2F 1R
A g F 35 pE R R G A S L R v i

[46] » % 4 ks v RpI B plEREF 4 > T o @

61



Vs

Pl sn F EITH AR WM G 2 R e B i
WY A B S (T A L B & B (PL) P 1 3e B ik 3 16

A2 > om0 RIRGe B gy (PL)REAS 3 g 28 (P2) > &~ 27

._.

RS MR AR E2Z LT R ER ek i R B
#R o
3. Hok R B SRR

ficke @i (Fuzzy Logic)™ F§d Hoks T3t 4 " Mq 45k 25 ehdf A
BoowH AE g Y 4] o @ g4 5 i (Neural Network, NN)
o BRI S B BIE By d p oA Y so R R £ (Weight)

e R IEE NI

‘3\\-
W
N
|~
gat)
ke
_:;S
i
—_—
il
:&
B
N
1
5
Qﬁz\

A RE R D AP A SRR THOR IR A
¥t (Fuzzy Neural Petri Net, FNPN) » 38 * fks da 34 ¢ Svenda 78 4t
FOCRIER A Y 2 ERP B AT TN o R RREE
Wh S SR TR A AT AR B AR A

B SB AN SRR ZR P EY 4T

o i B A SRR EHACR] 3-19 rom 0 R - A AT A g

4

PR WA B SRR LR RF K R I A
wA s BY T EHL I F FAZ R MR

Kﬁ@%%ﬁﬁ%ﬂ%&ﬁ—%iﬁﬁﬁﬁwT%ﬁ
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Layer5
(Output Layer)

Layer4
(Petri Layer)

Layer3
(Rule Layer)

Layer2
(Membership Layer)

Layerl
(lutput Layer)

X1 X2

B 3-19 ~ WOk e X M A T e B 28 41
- K ﬁi%l ~ & (Input Layer)
URE IR L SR S L R S AR IR R
net; = x; (3-27)
V! = 1} (net?) = net! (3-28)
B ey &0 % 0 B G~ 2 B A 20 TR
ﬁ%@?&ﬁﬂwﬁﬁéﬁiﬁi*X%ﬁﬁiﬁ%“§°
%= & ¢ §F % ik (Membership Layer)

R i h2a BH SRS Nz BRI

63



}Eﬁi— Tﬁﬁ%»gm%ﬁﬁ‘ﬂ@ I]}EF; Bl R IRA S AR 0 A
<~ g% rs E’T\,}yﬁ'{lF £ ETF ulrg{ ’ EF; u}yﬁ'{% mﬁg,] »r % %J 41 X 3:;;&-&

= (3-29) ~ (3-30) :

(x> —m,)?
net’ = ——— 17 3-29
] (GJZ)Z ( )
y§ = f’(net?) =exp(net?) (3-30)

He mBo»wltdiTsi Tﬁﬁ%%%&xf%)@gia’: j BA A

el en® St dlic? o (E (Mean)£? 2 X (Standard Deviation) °

\\\

%= & P& (Rule Layer)
RPN AR 1 2 g Sl R L R RAE S o AR T R
BAHI R BE R év’ﬂﬁi;;]ﬂ'. S Ak 0 A A mg;;;],\ z gi,;;]g.l
X % 4 (3-31) ~ (3-32)

net; ZIJ_IV\/}’,(X‘}3 (3-31)

y. = £3(net’) = net} (3-32)

S A 3 R N LN R R R R R R
P 2 4R BE B BRLTTAR ¥ B SUBLGRE S -

% k& xR K (Petri Layer)
B R ﬁ—»—ﬁgq BT B e R G 70§ PR B 0 (e se )

CHASIS T RS BT RSN
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(3-33) ~ (3-34)fF & & ”“f L%

1Ly:>d
tiog={ K (3-33)
0,y <d,,
1a eXp((—ﬁﬁVV )), reference command >0
+ exp(—
W71 aexp(-pv) (3-34)
- . reference command <0
1+exp(-pV)

¢ oty 5 . e+e .
Ht(x) FEHGRG > dy 5 5d iV =" gaRiE o 27 a

Fef e it Flice pFLeTLiered Mg > 7 it
TE AL T LFLIARS MR EEAAMERARTIAE > FLRE
ARB PR S A o T EE RS R B 2 b P B

FHER o
TR A SRR B R RS RS R

B A 285~ 210 M 55 4o 5 (3-35) ~ (3-36) °

Yo th(x) =1

4 p

tp{o =0 (3-35)
Tp

y; = f(net}) = net; (3-36)

.ﬂﬂﬁéM£@$p%#gaiﬁmo

Ik #i5 &1 % (Output Layer)

(]

B
=y

F TR A G AR DA R B A R 2 SRR )
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FL o L RS EREREPEDL R L BT S
(3-37) ~ (3-38)% =

net ZEpJW‘;Oyﬁ (3-37)

y, = f; (net;) = net; (3-38)

BOow, s iR B LT oy, 5 B R R

’J-
IE.°

e B e

_;,;ﬂ;;

4, Frs i B SRR EY D)
A @ F 2 R R F A SR B @3ExE 2BP)p
P ATRREFRSESAGEE > G E AL DR OERT &
R T o f A TR - A Sl E 4o 54 (3-39) ¢
E=2 (¥, =3¢ (3-39)
By, s FEEIIZ BN E Y, s FREEWAE 0 F LA MK
Ere 4 gidlgy 2da e an 708 HigfadoT ¢

Ik j | & (Output Layer)

ﬁﬂ%iﬁiﬁ@é@@ﬁ?ﬁ%T:

oE oE oe
55 =-— ay (3'40)

° Oy,(N) e dydy,(N)
i'&ﬁ%ﬁﬁ%ﬂ!%i@#&%éwiom)i%‘rgﬁl&»ﬁr'ﬁ :

OE oE  oyS(N) 18y (341

AW = —
A B ETA MR
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5 5 5
W, (N +1) =w) (N) +Aw, (3-42)
B, s W (N)hg & o

¥ k& xR K (Petri Layer)

dOTRRIE LR T PR R S ST E o AL

S LB 7

5
si=mrn=m o N g )
oy,(N) 9y, (N)dy,(N)
%= & 2R & (Rule Layer)
oI RRE TR HEY AR d @l 1o 7
PR PR P 3R SR AT
oE OE  oy3(N) 0y, (N)
k3:_ 3 NG ay4( ) g :5;tg (3-44)
Ay (N) 0y, (N) oy, (N) oy, (N)
%= & ¢ §F 4 8k (Membership Layer)
Bl 2 S A B e
ok
5%=—
' onet?
OE  dya(N) 9¥,(N) |ayg(N) ayj(N) (3.45)

| ayB(N) Ayt (N) ay3(N) |ay?(N) anet’(N)
=;$ﬁ

BErS 2 P EmI R L ol L A F DN 4T
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OE
6mj?

OE  ay°(N) dys(N) ay3(N) oyi(N) onet?(N)

Am? =1,

=<5 4 3 2 2 2 (3-46)
Y, (N) oy, (N) oy, (N) oy;(N) onet;(N)  om;
, 20¢ —m?)
SR p B £
M j (GJZ)Z
. OE
AGJ- =-1n, 602
0B ay;(N) %%, (N) ayi(N) ayj(N) anetj(N) o)

T 2y3(N) ay5(N) y:(N) &y’(N) neti(N) o
. ?2(xi —m?)?
(o))
Henfen, A8 5 3ol ELEREL2 FY Fon gtk
2.7 R AR AT 54 4e(3-48) ~ (3-49)#7 T

m?(N +1) =m?(N) + Am? (3-48)

O'J-Z(N +1):0'J.2(N)+A0'j2 (3-49)

Foobod 2 kA B AR FIM A 2R AT & gt AF

FEARGE 0 5 BRI AL b e AR L LM F Y

\

F oo A1 A i M3t (3-40) F 4T
5 =e+é (3-50)

&R 2R R AT e (3-50) e T AT

505 = (V|:j _ij) + (\/I:j _ij) =e+e (3'51)
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FIr b T WEEA R SRS L B R A TR
WREFA SRR IS AT EY 2 p o

o ZHATRED O E TR ERRE TR e R AR

s B4

RIp AT T 2 S RGUBREN e 4 A8 i A2 i
* MATLAB/SIimulink #icd8:& 8 7 4 4 3B E 7 hv 2B E
FA 2 ERETF R URESY R RFREIHNE T
A BREY Rt A FR 2O N SR EH 6
FIBAT Firdli2 T RE s o
() &2 PRRBEREE

A2E Y 2 T4 KA M FiceT £ 4102 ¥ 2 R
BB LACR 4L rm o B e RV AR =PI RIE S AP f
ME AT G RFEH O BERI TR TEKAEL T FDT A F
B Rl AT RN PRAES T ZERER XD 2T
B-RrERBEREKE FE AR T ET AR RPHEE
POL R A B e A ik o

F 41~ 24 kB M Sk

KNS :d E

Power GUI Sampling Time 5us
Grid Woltage(RMS) 220V
DC-Link Wltage 800 V
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LC Filter

L:3 mH, C:100 uF

SRR HIFAG L2 B 4T
ﬁ%%iﬁ}%iﬁﬁm%%iﬂ
BB @ oz
R T R

ESa N sl

Load 10 kW
Switching Frequency 10 kHz
(ot
= g N
I & L L i Da
] 1
= s L, 1O i) R
R
BlA-1~ A>28 2 T4 LBy

AALE R ART BREFIA T

Ll JE A

AL PE R

ﬁ%%mzwﬁiéﬁ&éﬁﬁ?ﬁ%ﬁﬂ

% 4-2~ 7

R iR 5 A

LR NS Sy
FHETReAeEELTA b0

1P % Bk 5 MATLAB /Simulink ¢ o+ 4258 it 7

LAEFEREELEE

BV R T F

—+ J—
F/_Vé‘_ B yn-

P P 48

"‘?,"iﬁﬁiﬁi ;’&ﬁiﬁﬂ ii";%}iﬂ;ﬁ'&(?'})
BTy 0.6 pu 02
ZApR R 1.2 pu 0.2
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TR A2 AR BREEFRFAPREL 024 24
LR L TR OB e B T A B TR
A0 AR AT R R ol 43 STE 0 T A mE g

A BREE TR

=
%

b2 BRI XY 0.2 T AR T TR 2

Voltage (V)

02
Time (sec)

Bl 4-2~ = AP R RFE TR T RAA R

DC-Link Voltage
[

Voltage (V)

W43~ T RIE D T R0
YT R 44T 0 ZAPR R R RS 0.24) 0 B P

e SRR e TSR e o g PR R 0 R el
TRADR A 45 0 TR AR R T RS

FEGLHARGE > F 0B HFETRIAEL S BIERT
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Grid Voltage

i

il

Voliage (V)

100 - A

-200

il

Bl 44~ 2 AR BREFA TR RAA B

DC-Link Voltage
[

-300

02 025 03 035 04
Time (sec)

i \ | \ \
0 0.05 ol 015 02 025 03 035 04

nnnnnn Time (sec)

B 45~ T BRI E 4T BRI B
(2) 22 JREREHPRAFTE VR
FRORAEL DA R LR A Ll R AT RA
R g S B A O TR D B T AU R
TAERZPE PRPFETRAESNEH I FHT 2TE
F2 HEREBERI AT A 43 97 > KA RehR 4 R g 2 d
HRPRFERE - 0 AR DL f e TR S T

BRSSO RA Y H 2 O R A SR B Pl B
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43T hsmT A S E ER
TAEFEHE AR i # 2 PR (sec)
ZARTRARE 0.6 pu 0.1~0.3
T RA 1.2 pu 0.1~0.3
ZAPRR A T A4p 0.6 pu 0.1~0.3
TR 10 Hz, 0.1 pu 0.1~0.3
5=x :0.2pu
—»b/ﬁ‘ 4‘ X 01"'03
7=x :01lpu
T AP e 0.0 pu 0.2
1. # 8§84
B TR T BT A2 kSR A SR

PR AL E(6 KW e T EREEIR A 2 T BT

el
=3
s
41
oh

SERE EE R L -LIEY LR

san
C,c"’;

(SOC)z_ it T & Bl4cB) 4-6 #7771 » @ Pl /e B g4 S H 8 -
FIBRH* 302 F 0 SR P2 B BBl B 4-7 3w 4

244 VA M A RN BTG SRRITEDIRELE SR

B

,J:O
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PCS Output Power
6000 T

4000 [—

2000 —

Power (W)

-2000

-4000

-6000 L ! ! | | | |
0 0.05 0.1 0.15 02 025 03 035 04 045 05
Ofset=0 Time (sec)

Battery SOC
I

80— -
79.9995
79.999

3 79.9985

SC

79.998 —

79.9975 —

79.997 —

0 0.05 0.1 0.15 02 025 03 035 04 045 0.5
Time (sec)

B 46~ 5 5 S 3l i Tk i 7 4

PCS Output Power
10000 -

—FPI
9000 — : 1 | Ll il L —FNN
——FNPN

8000 —
7000 —
6000

Z 5000

2

Z 4000 f

£
3000 |
2000 —
1000 [—

i)

-1000
0

0.02 0.04 0.06 008 0.1 012 0.14 0.16 018 0.2
Ottt Time (sec)

Bl 47~ # FA ST E TR RE

R E S =L Ly ST

25 1 Rl R

Pl 0.085(sec)

FNN 0.065(sec)

FNPN 0.04(sec)
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2. Casel = #p ’?jﬁ&f“é

Casel 2 HHEF# 5 = BT RIA'E > 4ol 4-8 #7771 & R=E TR

0.1~0.3 #y P 3 4 a@gfgmi., , gl pE IL%J:' ﬁf&éf?ﬂfﬁiﬁ%lﬁa?d‘éﬂ

Bedo®] 4-9 > @ A T 18 2 f U TR AR 4R 4-10

]

d @/ 4-11 P+

i
A

M FETE S kS ES

FEFAHE . ARG TR RS
e RS F R ORE R

TR SR S S e e U

\
(o4
e
e
%\E
M

B B

Bl 4-12 5 &~

/‘ ‘xu";

TRBEEF PG P R R TR

S8

RO TR MR KRN R T L H G AL PS5
moA T 2 FOR R R A S (FNPN) & B i go ] e 48 i 1
RS Fmlba vl R4 4-5

N 2z 8% % &
[£3
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sl

H | wyww ALY

Bl 4-8~ = AR RAE TR T RAA

.....

ALY

777777

B 4-9~ = A9 TRIRTE k SLE o A TR

B 4-10 ~ = Ap TRIRE f L3 TR
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Output Power

10000 - =
" [ [ —Grid
000 ! ——Power Conditioning Mod.
9000 —— Voliage Compensation Mod
5000
7000
6000
£ 5000
B
£ 4000 H
It
000 \
2000 B
1000
0
-1000 J ! | | | |
015 035 04 045
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