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%?4§4ﬁﬁaﬁxéﬂﬁlﬁuﬁ@ﬁ*%i’%§§4ﬂ6%ui?ﬁ£*@%p
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() FEARB 2 EADF SN2 AHRATR-
(=) Isc: * # Fizn i g | BT o

(z) &+ F & 4§25 I (Maximum Demand Load Current) :

Bl Fp A ERET %%Eﬁﬂﬁﬁﬂgééﬁmmu%a%éi,ﬁ%ﬁA;@
DA R RRETIOE AR AR Y B RR BTG
() Isc/lL:* #Fiah hgbz bl @REM IcEBAFREPT ML &

() 87 &2%4 £ F ltpop (Total Demand Distortion ,TDD) :

AT F A NESEAGEPROLF A B g ST ET S
Ko REBPE W EEANT LA H N 4T

l1pp % = ‘JU2|-+U3|-+H4I-+ x100%
I
(=) ®iAa$in4 £ F ltup (Total Harmonic Distortion, THD) :
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1 =48 220V I 69KV(F §) T % %dedk—
2. 69KV I 161KV(3)* # 4k = o
3. = 161kV * =4k = o

T 2 AR RTRLFRET AR ZE(UFI IBHAT
L EEEFEES > e

35
kTR
<
N

1-1



2. FHEHSGY O ARl
3. TPEE o eRlZ e

%%ﬁé«%fﬁﬁl“*ﬁ FHMEN AT EY 2 P2 EpER (L A4 )R RIE L
ﬁﬁgg\ = {@ A*ﬂ_g. o "xi%}k‘]“}fﬁ—;\’*, TR K.—f%\m v _ﬁifpfﬁﬁ& ( 7f'l/
MG RN LA EETE P ERE

“ TR 1

15 A,

>
F
) Z_ |

Fﬂ\ﬂ -\-'

Hy
4
)

&rmpazﬁt/&w‘l"ﬁ WEE A 300 FREF(F)U P ZAET BN L LB
EFWATE I RARLEF AT FAPERT STV ET  RWRARKE T

YRR E BRI R e
A~ A T H R Z I%.‘Pﬂ‘*@

1. 27§

RS AL LA U RSP R et 3
B E o R oH e > sx L A7 FAREF=Z B o

2. RAPRNERGS > A Fidmd 202 WP RGEFHEP 2GR AT E
jifrr.,ﬂ*v?—"’ﬁFFE'FF\ﬁ-f’M:«k?ﬁ/E’]"V?Wff‘*ﬂ{‘ﬂk’j"?\?ﬂfﬁ CE AP R TR

1-2



F— Z4p 220V 1 69kV(2 Z ) Tz A ZE R4 B X4 E
AT LT AN (LIS A)
Maximum harmonic current distortion in percent of I,
ElmzEk B w E (%)
Individual harmonic order (odd harmonic)
Isc/IL 3<h<1l | 11=<h<17 | 17=h<23 | 23=h<35 | 35=<h<50 TDD
<20 (3x¢) 4.0 2.0 15 0.6 0.3 5.0
20~50 7.0 35 2.5 1.0 0.5 8.0
50~100 10.0 4.5 4.0 15 0.7 12.0
100~1000 12.0 55 5.0 2.0 1.0 15.0
>1000 15.0 7.0 6.0 2.5 1.4 20.0
# = 69,000V % 161,000V(Z )ik g E a4 B 34
HRTIRAZFE A (LIL EAR)
Maximum harmonic current distortion in percent of I,
sk B E(F )
Individual harmonic order (odd harmonic)
Isc/IL 3=h<1l | 11=h<17 | 17=h<23 | 23=h<35 | 35=h<50 TDD
<20(3xc) 2.0 1.0 0.75 0.3 0.15 2.5
20~50 35 1.75 1.25 0.5 0.25 4.0
50~100 5.0 2.25 2.0 0.75 0.35 6.0
100~1000 6.0 2.75 2.5 1.0 0.5 7.5
>1000 7.5 35 3.0 1.25 0.7 10.0
Az A 16KV Z g FER A EFHIE
AT IRALZE A (ML E AR
Maximum harmonic current distortion in percent of IL
ok B (=)
Individual harmonic order (odd harmonic) (3 a,b)
Isc/lc 3=h<11l | 11=h<17 | 17=h<23 | 23=<h<35 | 35=h<50 TDD
<25(3xd) 1.0 0.5 0.38 0.15 0.1 1.5
25~50 2.0 1.0 0.75 0.3 0.15 2.5
=50 3.0 15 1.15 0.45 0.22 3.75
o
a. WA A B2 A4 A PRz 25% o
b. EREMBBDOTINAEZIRG LI LFae bldr LR E o

c. ‘' -

SR 2 MG F R 5 0 Y IsollL ol 20 2 ]

d &=z 28T * 2 &% lsc/lL ]t 25 2. 45 -
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s 2 AR TR IR
- ST ER 60KV bR EARE P2 2o
> i%lg‘l‘_’g“%;\ .

TAOATREAG L AEREL A EIURSE > P EHT S pRaat { AR

5
w
PR FBF URGF SR TRA DA P AT AR LG A R

§ABR T N TR R R e

é):’ @-ﬂ(ﬁf&ﬁ’ﬁﬁ’?’)"’b" ??@'E_()I'Efﬁﬁ_—% é’)ikbﬁ’gpmﬁdfiﬂ—lfif'

(Voltage Unbalance Factor, VUF=d2) ™ f£ 5 f R B3 T HF > 2R EBIARE LV E
TEAETRETHE

aRrn ”kJ(V
%ﬁ*%&$ﬁiﬁ—ﬁﬁﬂzk (ijm%

EFRyERDN (V,)
P b4 1 0 — g 0 0
LR AT E (dOA)_ﬁF?{%‘fE:kJJ\ _(VJ,)XIOO’G

H+ >V, ' &K EE(Negative-sequence voltage)
V, @ & (Positive-sequence voltage)
Vo @ B & FE(Zero-sequence voltage)
= AR
B2 dy%(- P FE)E E A 1% B 2 dy%(15 A 4)F F L 1.2% -
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h y 4 a2 - +h p 12— \L JEVAN S
F- TREGHFIHEFICXAIELT RO AV BL
VOLTAGE SAG DURATION VOLTAGE SAG
Percent (%) of
Second (s) Milliseconds (ms) Cycles at 60 hz Cycles at 50 hz Equipment Nominal
Voltage
<0.05s <50 ms <3 cycles <2.5 cycles Not specified
0.05t002s 50 to 200 ms 310 12 cycles 2.51t0 10 cycles 50%
0.2t005s 200 to 500 ms 12 to 30 cycles 10 to 25 cycles 70%
05t010s 500 to 1000 ms 30 to 60 cycles 25 to 50 cycles 80%
=10s >1000 ms =60 cycles =50 cycles Mot specified
Duration of Voltage Sag in Seconds
005 0.1 02 05 1.0
100 H
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it T HEFEEFEE

o Bam A AR B 2 E TS m B 4 3T 400MW ~ ] ¥ 1100MW 2 % & 0 & F15 T 4
bmé*t;-ﬁ “”%,L BO.7THZ» ¥ %38 B ¥ o it 10 A 4 4 auw;ﬁéa%wm,m 8
kA rz‘% PR & wih | 4 vt R;(Percentage Recovery, R;) % w4k ¥| 100%:4 % o R;3+ & = ¢

4T

% ACE, < O :

MW, ,ss — Max(0,ACE, — ACE,,)
MWLoss

X 100%

Ri:

% ACE, > OF% :

MW, ,ss — Max(0,—ACE},)
MWLoss

R; = X 100%

MW, oss * HEF =R A2 B2 % G/ Aak £ (MW)
ACE, : % & ¢h ACE(MW)
ACEy © % s #7 8 ip ¥ s = ACE E(MW)
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=g

R OE P L

Y
% B roE ;’L#(kv A -2 B (KW) P13 B (KW)
145 4 11k %44

1.2 ®f 4
1.3 & 4454 90%
14 & 454 100%
15 & #4454 110%
1.6 f§ £45 % 100%
17 § 45 75%
1.8 f $45 % 50%
1.9 f $45 4 25%
110 > 45 4
2T | FEATE 90%
ELR 100%
FELR 110%
3.5 % £ FKV) #FE ) | APG) | wEEG) | REEEG%)
161.000/15.7/15.7 100 100
100 75
100 50
100 25
AIRTET A #FKV) PR A FIERER A
(e BE ~ | H-X~H-Y XY A iRIFF B A RFA

R R

& E2 +10% ™

")

169.050/15.7(H-X)

165.025/15.7(H-X)

161.000/15.7(H-X)

156.975/15.7(H-X)

152.950/15.7(H-X)

169.050/15.7(H-Y)

165.025/15.7(H-Y)

161.000/15.7(H-Y)

156.975/15.7(H-Y)

152.950/15.7(H-Y)

15.7/15.7(X-Y)

5. RP A F
%)

4 (KV)

161.000/15.7/15.7
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5 FRAPBT A

PUMVA BASE i %% .
N NES
B |FE)

¥ &

A
~—~
)h—
p—

B (LA A |HE xR | BEsE | R T
o nfp |l RS o (3R [0 |ME|em R | |Fa || |Th TR |RR|TR|TR |(f paees|  (H)  [mEe ek [REES S

# |(KVA) [(KW) [PF |(KV) [(AMP) |8 [##c (5 | fo X1 [X2 [Xo [Xd® [Xd” 2 #hts)

KW-SEC (%) |97 %
(%) RPM i

KVA
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Ao R PR BN E BV B £

h 23 pe3 # (EXCITER) R i # (PRIME MOVER) EEE
Wwerg | W | AN e 7R O|R B[ R|E 4| B |EXCITATION| i | 3150 | & 7 % |#* k& & | > | GOVERNOR
R Fe ¥ (KW) | (V) |[(AMP)| #& | 2 SYSTEM | M %~ B’ (KW) |28 | # fkc | ¥ TYPE
RPM MODE £ | RPM (%)
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FLBEUTH 2
(Generator Model Data Sheet)
T R & #-(Plant Name) ~ % T # %2 5L(Gen. No.) : FRR Y B
# T 47 3] (Generator Type) Blde Dok s T ARFATIER W s P~ s

i

% 1% B2 F(Manufacturer) : @i p # (Manufacturing Date)

#:3 A)7% 2 B ¥ (Manufacturing type and serial number) :

% & 1% ©(Generator Rating) :

% £ (capability) : MVA , MW 2 ENV): kV R A):

7 & F)#(PF) : lagging Jeading_  ##%:# (speed) : RPM @& (SCR):_
#& & | £ (Moment of inertia) :

# T (7 e including exciter) : (GD? or WR?) kg-m? or 1b-ft?

# 1 (turbine) : (GD? or WR?) kg-m? or 1b-ft?

171 ¥ #c(inertia constant) H : kW-sec/kVA (Including generator, exciter and turbine.)

BT T B S
7 #uReactance, pu on generator rated MVA base) % B % #c(Time constant, sec)

£¢ {o (& saturated value # &7 fr & unsaturated value
Xdi Xqi
X’dv X’qv X’di X’qi
Xdv X qv Xdi X”qi
XLV(or XPV) sz XLi(Or XPi) XZi
Xov Xoi
Td T°q T°do T°qo
T”d T”q T,,do T??qo
Ra: (at25°C) Ra: (at T) Ry: Ry :
Tas :
5 7 tr i 4l S(1.0)= ,S(1.2)= (For PSS/E), 34 5 & 1 & fod 5L

(please attach open and short circuit characteristic curves of genrators.)

T WE Y ¥ e 7 e (Field Resistance) : at25C , at 125°C

Fe £ i%#c D (Damping Coefficience) :

PRI L (B T - ) CETBT AR
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IEEE T1

IEEE Type 1 Excitation System

BB B OW AT F

The data record for this model is:

Tr,Ta, Te, Te=Time constants in seconds ; T , Te>0

T~

E1 Se(E1), = Saturation function values defined by Figure 2.

E> Se(E2)
Se
VR&er Vrmax =
l /
> —>(O—>O—> —> >
1+5sTr "y A 1+5T4 B K+Sk
| T . :
! Vo
Other RV
Signals
SKF P
1+ STF |
Ke Te -
Tg Tc:
VRmin -+ pu VRmax - pu
Eromin : pu Fromax - pu
E; Se(Ey) :
E, Se(E») :

6-12
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%‘\,__L

Brg#(Exciter) 8 41 & 2 # &
H P & # % Lk
¥ EE | BURUE W E % 7
I . A
(TYPE)]|
By owk A X AV R # K
TR KV €% - A
REERT ¥ MVA LML ¥ : @ R.P.M
## (Rated -
Condition) B & th(Response Ratio) :
% i B % & (Ceiling Voltage PU.) :

FERBFERAVR S M A L 0A TEEE AR BB ARG » 294 8k -

1. IEEE working group, “Computer representation of excitation system” ,IEEE
Trans. on PAS, VOL PAS-87, PP. 1460~1464,June 1968.

2. IEEE working group, “Excitation system model for power system stability

studies” ,JEEE Trans. on PAS, VOL. PAS-100, NO.2, PP. 494-509, February

|

= R EHUT Ao 8 B — AL 0 S HRATAR BRI T TR

#

1981.
TIEEME 25°C 125°C
(BR g )
5 3% 4. 18 F 1A, 25°C
(&)
) [
E1=075FE MaxPU. .
SE(E2) )
— ML Se(E1)=
f1 o di 47
Ex= E MaxPU| g
SE(E2)= E‘] ]::.2 Efp
—~ PR AUR S EHH L0, JEEE 2 ERAR S - FMF
39,58 W -
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IEEE #% # 3% #(IEEE Standard Governor)$i %l & 4 # &

L S

£

e

® o EE LRt W L

IEEE AR L WM A B A FER S T I REAMY

1% %1 % & % 5% 1 % % (Controller Lag

Time Constant)

Ti=

FE W B 4R A AR 1K 85 B ¥ 8L (Controller
e¢ad Compensation Time Constant)

Te=

3 ik M B 1R 0 Rl W $ (Govemor Lag
Time Constant)

Tsz=

LR M R (A A A ) 2L 3B B 1] (Delay
Time due Steam Inlet Volumes Associated
with Steam Chest and inlet Piping )

A # it 7§ 8% f] (Reheater Delay Time
Including Hot and Cold Leads)

e FAREY SRR R Lo ELE LW
8 4 F = 3¢ i ¥ ] (Delay Time due to
J]P-LP Turbine ~ Cross-over Pipes and LP
end Hoods)

sh & t fR(Upper Power Limit)

zh % F FR(Lower Power Limit)

3 &< 28 3% 35 (1/Per Unit Regulation)

4 te(Fraction) Ko=  tt(Fraction)

Ks=

+
SPEED Kir'i'ﬂ-g! . P
1+80)(1+51q (%) ;p!”

1+8T

B Ob
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4,498 i% #4 (Steam Turbine Governor)# 4! & % # &

B P 4% % %%i&
i ER L ECRUEW & L
AW ARBEABEFER ST HARERE
i %% (Speed Droop ) R = T
i # ¥ B K # (Governor Time | . _
1= 72
Constant)
s % kA U j] MR Vmax= P.U. on KVA Base
(Maximum Valve Position)
AR DE AN FHME _
(Minimum Valve Position) o i S S
To~T3 3@ ¥ 5 FRAKRFH
(Numerator Time Constant) » T2/T3 | T2= F»
R EAM
A # % oF B % # (Reheater Time Ts=
3= £
Constant)
# % ra B 1% $ (Turbine Damping 3
: D=
Coefficient)
Vinax
Reference 1 1 14758 + PMECH
) AR(L) R 1+ 1+ T8 ‘
> . a
% _/
& Vi
Aw
SPEED

W | ARz

— ~ To/Ts %% % B #5# (High Pressure Turbine) & 4 zh %45 23R 444 &

— Ak AR KRis e [EEEREXARARBMAE T -
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£.Be5Hik # (Gas Turbine Governor) A & 4 # %

Load Limit

RBP4 & i M
e kX W AKX RGHK
ABBARRI A RS LT HIARERE
& %% (Speed Droop ) | R =
# ik # o5 M B (Governor | o £
Mechanism Time Constant)
i ¥4 . 8 1 1 % #(Turbine T £
Power Time Constant) U
B 8 # Pk R 8% M) F 2 (Turbine T3= #
Exhaust Temperature Time Constant) /
BB & & M % (Ambient |, _
Temperature Load Limit)
B R R H B % & (Temperature |
R . o
Limiter Gain)
AABRREAS N BMLE .
_ (Maximum Valve Position) Vi e SV
ABBARIDE IERAEE -
(Minimum Valve Position) Vak ek A KV lie
% ¥ #% A &, 1% 3¢ (Turbine Damping B
: Dturb=
Coefficient)
Speed TS
.3
R Viaax
. I :
< of + Low 1 1 +
;% L?Azia)f | ‘gﬁ,“: >——A 1+Ts 1+T58 '\1:'/ TMESH,
¥
" J
& . 1
b z | 1+Ts

REA A - RBEH - KR [EEEREXBBARRAZE AT

6-16



Lt

7k 434 i% # (Hydro Turbine Governor)#£ ! & %~ # &

P &% % A
R & 430 X R4 1
KGHARMEBAFRA LT IRERE
48 %E 1% % % (Permanent Droop) R=
¥ HE 3% [% % (Temporary Droop) =
3 g # 8% R % # (Governor Time T= £
Constant) .
i 3% %5 8% P ¥ $(Filter Time Constant) Te= #
13) Ak %5 & P4 4 $4(Servo Time Constant) Te= #
ffl 8 i% % 4% fR(Gate Velocity Limit) +VELM =
R B #% F& (Maximum Gate Limit) GMmAX= .
fé] BA 4% FR(Minimum Gate Limit) GMIN=
7K iR 8% f] % #(Water Time Constant) W= #
¥4 3% 3 (Turbine Gain) A=
##4 18 & (Turbine Damping) Drurb=
# 7K /i (No-Load Flow) gne=
+ 1 e | 1+TrS c 1
Nref 1+7¢S rIrS 1+TgS 8
Velocl'ty &°
S 3 |

i

%{ R Dturb

% 1

& X

] ! s
2 q h \‘{ =
% an

WA At - RiBWE - KX [EEE AR R X B BERMAFE R E
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24T EEN AR Sk

3t 5 X, 7% 5 37 ik #% (Cross-Compound Turbine Governor)

_____  BAREHE -
R F & # % A
}i ¥ B R NP XARMG® |
AR PR RSB FER ST A REEE
18 8 R TR SR Ty
R OA MM M & W o H £ Puax(HP)= P.U. |PmMaX(L.P)= P.U.
(Maximum Valve Position) on KVABase| on  KVA Base
® RO E & o4 2 & PvinHP)= P.U. |PMIN(LP)= P.U.
(Minimum Valve Position) on KVA Base | on KVA Base
@ik B R % £ (Governor R(HP)= R(LP)=
Droop )
ﬁ ik % 8F B % 2 (Governor Ti(HP)= % T1(LP)= 2
['ime Constant) -
5% 5 4% 0% 4] % #(Turbine Time T3(HP)= (T3 (LP)= £
Constant)
% $#% 8% 4] % #(Turbine Time Ta(HP)= £ [T4(LP)= £
Constant)
‘ﬁi’ #\‘ 25 E#' Fﬂj '*‘ a (Reheater TS(HP)= f’/' TS(LP)= f‘/"
Time Constant)
2% AT E H 4 tb (Power _ _
Fraction Ahead of Reheater) B )
ra 2. B $2(Damping Factor) Du(HP)= DH(LP)=
‘ Reference
VAR(L) e
SPEEDe Wt +5FT; . L
1:TT, »-é_‘ _f - (1+sTy (’1 :s::) {1 +5sTy) 5 e
Bt Pa=0
% L P"::::::. (OW (Erap)?
% VAR(L+1) P,
ﬂ SPEED» ¢ - 4 + SFTy +
AET 11?1'. _/_ bl (1u'r,)(1us:)uum Pty
Paan = 0
Low Pressure Unit bDM(Eupf ‘
399 R - AR - KSR - B8 X 3 [EEE 4% 8 X B8R M AHE—
T
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P BTRTBARME R B S ETH

FLIRTAAREHT R
BEARIARZTREY EPedmp 25 3% > nF e pETAFHI
PAREE PRET R PREET AT

=H

o e PR N AT E 2 AR Sl R LR AN THERENEE

R S
R % B
L /o 48 % fdk
a4 R MW 2z MW p=
R Rl & A MW/MIN
b. & 4 4 [ MW = MW p
R Rl I A A MW/MIN
C.ieth 4 4 [Fl MW 2z MW p#
RO R & b MW/MIN
2.1 ypt AR Sl F Af - SRR AR Hho M e g R RIS B
MW/ pulse width(ms)
22 Ggp L E A ERRE A il B Ak N R R R M
MW/ pulse width(ms)

(unit MW to pulse conversion constant) ("8 % 4% & )

3l F RERFYE: _F
(unit time constant to model unit's response)
TRLITHEF B P EE 63% TR 2 B
4P BAETRE BRI SERFREAT o FHRIIMW) LI AED > B RE
1 % SE o
#Wed 4 MW(NET MW) <==> L3 $4£ 5 MCAL/MWHR (Incremental heat rate)
Xi1= MW $t & Yi= MCAL/MWHR
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Xo= MW $ /& Y=

X3= MW # & Y=
X4= MW ¥ Ys4=
Xs5= MW # & Ys=
X6= MW ¥ Yeé=

MCAL/MWHR
MCAL/MWHR
MCAL/MWHR

MCAL/MWHR

MCAL/MWHR

Yo RS e b X, 4 BFE RR 1 H = MW B | PR /R 2 MCAL

Stple bk d Xy g 2 Mg

(Energy required to maintain minimum generation)

X,k AiES e 1w,

(Maximum NET Generation)

8. 1% o ¥

E:3
gl
179

=
= o
e

KV

[N
P
frak

KV
KV

=
A
=

9.Unit RTU Control Address (0-15) :

Unit Port Address (0-1) :

6-20

SNT/MCAL % %4 4 #

MCAL/HR

g -

MW B > Minimum MVAR :

Maximum MVAR :

MW B > Minimum MVAR :
Maximum MVAR :



L FRRMTADAREHE RBEE S

RRES K (R EHIT H)

R+ jX

R RRE L
(1) %F =7 & (MVA rating) :

(2) R--Resistance in per unit on 100 MVA base :
(3) X—Reactance in per unit on 100 MVA base :

(4) B--Magnetizing susceptance in per unit on 100 MVA base :
(5) Tap information :
(a) High side (% & i) :

+ Normal position :

« Number of steps up from neutral : (FHTAEFHEO)
« Number of steps down from neutral : (F #H 2~ #&ﬁﬁgﬁ—ﬁi 0)

+ Step size in %

+ Neutral tap position -
+ Neutral KV :
(b) Low side (™ & i]) :

* Normal position -

« Number of steps up from neutral : (F AT EEFHFHEO0)
* Number of steps down from neutral : (F HTA EFHE 0)
+ Step size in %
+ Neutral tap position -
* Neutral KV :
ix : step size in %={( Vuigu - Vrow ) / ((# step up + # step down ) x Vneutrar)} X 100%
where
Vuicn = # &>t tap % Maximum # step up.2. & &.
Viow= # &>t tap % Maximum # step down.2_ & &.
# step up T number of steps up from neutral.

# step down < number of steps down from neutral.
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AN BTRMT A B RGMT R Sk

ML S L (BRI AT W)

TPH : 1 A R+ iX B’ 1:TPL
A—r iB iB <~ B
2 2
B/# B LA
(1)%f =% £ (Line rating) : MVA.

(2)R--Resistance in per unit on 100 MVA base :

(3)X-- Reactance in per unit on 100 MVA base :

(4)B--Full line charging susceptance in per unit on 100 MVA base :
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A4 Plepmz RTEL

(L)% 7 5 2 o 5 18 B> F & 4 pF 7 (Minimum Up Time) (] FE)ts = 7 f2 B o
(2)% T e famis &> F B4 & (Minimum Down Time) (] PF)is = 7 pcds o
(B)#F T e 3 HMIBPOPEF 2 N GFRPeRBElz Fgs ).
AFTpedh 4 d B EHapFz L4 o

#F Tt i BATE_ McealorMWhe (i 48 in i 8 pF I 2 s o & 5148 o g

IR ADANTFERNELTE)
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Foo L 2HFNR A BETRETZE 2k

S
Wit i Fe
BEWY L | ol (R S ) WAG2U
B Fp SR
I TR TR
Tin
¥
1 i
Y
2}@:?5 Fd Value Description

Ty, Filter time constant in Voltage regulator (sec)

Kpy. Proportional gain in Voltage regulator(pu)

K. Integrator gain in Voltage regulator (pu)

Kpp, Proportional gain in Active Power regulator(pu)

Kip. Integrator gain in Active Power regulator (pu)

Ks, Rate feedback gain (pu)

Ts, Rate feedback time constant (sec.)

Quix. Max limit in Voltage regulator (pu)

Q. Min limit in Voltage regulator (pu)

IPmax, Max active current limit

TRy, Voltage sensor time constant

dPpix, Max limit in power Pl controller (pu)

dPpn, Min limit in power Pl controller (pu)

T_power, Power filter time constant

Kal, MVAR/Voltage gain

ViineL, Min. voltage limit

ViaxclL, Max. voltage limit

Ky, Voltage/MVAR Gain

Ty, Lag time constant in WindVar controller

Tp, Pelec filter in fast PF controller

ImaxTD, Converter current limit

Iphl, Hard active current limit

Ighl, Hard reactive current limit
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T3> S

WIQCMD 1 ol High Valtage
1 + 8T Egama Reactive Current
K+1 Loglc
Ry LveL \\ LVPL
weGHD 1 [ ) e,
8Tipems Logic
K
F 3
LVPL W,
GL‘\.fFL
LVPL 1
1+ 8T pwpL
K+2
—
Viveu Vi v
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Fz 4 — 2#FN R4 T 34 (electrical control)H-F) 2 #k

" g

i i e

b S ! o PR (S 3 40 ) WAE2U
Wit B pp 293

2}&?‘& 7*" Value Description

Tt Filter time constant in Voltage regulator (sec)

Kpy» Proportional gain in Voltage regulator(pu)

Ky, Integrator gain in Voltage regulator (pu)

Kpp, Proportional gain in Active Power regulator(pu)

K|p, Integrator gain in Active Power regulator (pu)

Ky, Rate feedback gain (pu)

Tt, Rate feedback time constant (sec.)

Qpix. Max limit in Voltage regulator (pu)

Qpan, Min limit in Voltage regulator (pu)

IPmax. Max active current limit

Try. Voltage sensor time constant

dPpix, Max limit in power Pl controller (pu)

dPpng, Min limit in power Pl controller (pu)

T_power. Power filter time constant

Kal, MVAR/Voltage gain

ViincL, Min. voltage limit

ViaxcL, Max. voltage limit

Ky, Voltage/MVAR Gain

Ty, Lag time constant in WindVar controller

Tp, Pelec filter in fast PF controller

ImaxTD, Converter current limit

Iphl, Hard active current limit

Ighl, Hard reactive current limit

Tigf, IQmax filter time constant, sec.

FRT_Thres, Voltage Threshold for FRT activation (pu)

FRT_Hys, FRT De-activation Hysteresis (pu)

FRT_Droop, FRT Droop

FRT_lg_Gain, FRT Iq Gain

Max_FRT_Ilq, Max FRT Iq

IQMax_Fact1, Factor 1 to adjust IQMX (pu)

IQMax_Fact2, Factor 2 to adjust IQMX (pu)

DC_Link_Droop, Voltage Drop in DC-Link cables (pu)

VinviMax0, Maximum inverter no-load voltage (pu)

NBR_X, Network bridge reactor reactance
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HeA] = B R

VAR(L)

WIQCMD
VARFLG = 1 -
K+8 = =]
VARFLG =0
K6 Vimc @ mﬁ
iy
Etom
= PFAFLG =1
b POFLG
PFAFLG = 0 = Converter Current Limiter
VAR(L + 1)
| V| is the local bus voltage
if ICON(M) is zero;
else it is the remote bus
voltage. 1Pygax WIEGMD
Ve 7 To
WT4G
v, Model
0.01
ETERM
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+ -
T\‘—-"L

= B4R 488 T 1 (generator) oA 2 S dic

" g

REL g

e

£ R # P BCA (5B 7 e ™) WT3G2U
B i iy 7p EHA

EEIEREE A TR i@
Y # B4 7]
E

S BT AL Value Description

Tigemd, Converter time constant for IQemd

Tipemd, Converter time constant for IPcmd

KpLL, PLL gain

KipLL, PLL integrator gain

PLLpmax, PLL max. limit

Prated

ViveL1, LVPL voltage 1 Low voltage power logic

VivpL2, LVPL voltage 2

GpLypL, LVPL gain

VHvRrcR: High Voltage Reactive Current (HVRC) logic, pu voltage

CURRvRrcRr. HVRC logic, current (pu)

Rip_LvPL. Rate of active current change

T_pypL. Voltage sensor for LVPL, second
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T3] S

lsorc

WEQCMD 1 1 High Voltage
™l T+ sTigema Xag Reactive Current
K+ 1 Logic
R LveL \
Lo LVPL Low Voltage
wiPpcmp * ff\ 1 /_ Active Current
S Tipamd Logic
) K
W
LVPL il
1 GuveL
LVPL
.
Vivewr Viveez
Vi » Vy .| Kew
L s %o

Angle of Vr
it Kepy =0 and Kipp, = 0
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= L= EANR A T 8 4 (electrical control) -3 2 %%k
g
REL g
b5
HBE R | F PR (SR AT ) WT3EL

Wi M Fp 2T

FHT A

CONs # Value Description
J Ty, Filter time constant in voltage regulator (sec)
J+1 Kpv, Proportional gain in voltage regulator (pu)
J+2 K)v. Integrator gain in voltage regulator (pu)
J+3 Xe. Line drop compensation reactance (pu)
J+4 Tep, Filter time constant in torque regulator
J+5 Kpp, Proportional gain in torque regulator (pu)
J+6 K|p, Integrator gain in torque regulator (pu)
J+7 Pmx, Max limit in torque regulator (pu)
J+8 Ppns Min limit in torque regulator (pu)
J+9 Qnmx, Max limit in voltage regulator (pu)
J+10 Qpmn. Min limit in voltage regulator (pu)
J+11 IPpmax, Max active current limit
J+12 Try, Voltage sensor time constant
J+13 RPmx, Max power order derivative
J+14 RPpN: Min power order derivative
J+15 T_power. Power filter time constant
J+16 Kgqi- MVAR/Voltage gain
J+17 VmiNcL. Min voltage limit
J+18 VmaxcL, Max voltage limit
J+19 Kgv. Voltage/MVAR gain
J+20 XIQmin
J+21 XlQmax
J+22 Ty, Lag time constant in WindVar controller
J+23 Tp. Pelec filter in fast PF controller
J+24 Fn, A portion of online wind turbines
J+25 OPmin, Shaft speed at Pmin (pu)
J+26 ®P2g, Shaft speed at 20% rated power (pu)
J+27 ®P4p, Shaft speed at 40% rated power (pu)
J+28 ®Pgo, Shaft speed at 60% rated power (pu)
J+29 Pmin. Minimum power for operating at P 1gg speed (pu)
J+30 ®P100, Shaft speed at 100% rated power (pu)
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TR

]

Pawc
=

VAR (L)

Speed

(P = 100%, e100)

P = 60%, cwaz)
P = 40%, o)

(P = 20%, owao)
(Pron. 0P}

WNDSP1

VAR (L+2

VARFLG =1

VAR (L+1)

1+ SPEED

X1Qmax

VLTFLG =0
Vol Ko

) WEQCMD
WTFLG=1or2 | S
K+7
XIQuin
P
hx P
WIPCMD
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+
~ —

Lo AV R 4 8L Yi(mechanical system) i) 3 ¥k

F o5 2 %‘F“
Bid B e
b5
BEA | A (SR ) WT3T1
Wit R R E R
FHT A
Value Description
VW, Initial wind, pu of rated wind speed
H, Total inertia constant, sec
DAMP, Machine damping factor, pu P/pu speed
Kaero, Aerodynamic gain factor
Theta2, Blade pitch at twice rated wind speed, deg.
Hifrac, TUrbine inertia fraction (Hturbe}1
Freq1, First shaft torsional resonant frequency, Hz
Dshatft. Shaft damping factor (pu)
e
c
W o VAR
Model
VAR(L+3) j
Initial Pitch Angle WTE(KW’
WAEROT
WTRBSP
et
+
(?) ol Kshatt
=1
i K
SPEED E:;?;
- Deviation
®
- K+3
e = HxHic SPEED,
Hy = H-H, VAR(L+1)
2H, x Hg x (27 x Freq1)?
Kahan =
Hxwmg
- -17

B4R SV R 4 4 4 (pitch control) -7 2 Sk
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Y 2

i e T
b33
TEHA | PR (SR AT ) WT3P1
Wit R R SR
FHT A
Value Description
Ty, Blade response time constant
Kpp, Proportional gain of Pl regulator (pu)
Kip, Integrator gain of Pl regulator (pu)
Kpe, Proportional gain of the compensator (pu)
Kie, Integrator gain of the compensator (pu)
TetaMin, Lower pitch angle limit (degrees)
TetaMax, Upper pitch angle limit (degrees)
RTetaMax, Upper pitch angle rate limit (degrees/sec)
Pmx, Power reference, pu on MBASE
ﬁti‘] RS - K RTetaMax TetaMax
| SPEED 1. I
m’;%% — (3 e . ;T » WPITCH
Model Jk | 4 +4 T T
Iy - RTetaMax  TetaMin
WNDSP1
Pitch Control
> Koo
WPCMND +
From [:{—}
WT3E1 +
Model - Ki +¢
B
Frox 0 JNun-wmdup limit
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- L2 SRR R0 B/4 T 8 (converter/generator) %] 2 S

i
PR
wE G # DB (5B 7 e T ) PYGU
B i i 7p EHA
FUERTHE | LR
h ook
G
P B
A
D S Value Description

TlgCmd, Converter time constant for IQcmd, second

TlpCmd, Converter time constant for IPcmd, second

pu

VLVPL1, Low voltage power logic (LVPL) voltage 1,

VLVPL2, LVPL voltage 2, pu

GLVPL gain

voltage, pu

VHVRCR, High voltage reactive current (HVRC) logic

CURHVRCR, max. reactive current at VHVRCR, pu

Rip_LVPL, Rate of LVACR active current change

T_LVPL, voltage sensor for LVACR time constants
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fo - L= xR T T 44 (electrical control) ] 2 Sk

P A

PR

BEHA | FEEE (B S 4T ) PVEU
Wid R fp E BT

SRR

Value Description

Tw, Filter time constant in voltage regulator (sec(

Kpv, Proportionalgain in voltage regulator(pu)

Kiv, Integrator gain in voltage regulator (pu)

Kpp, Proportional gain in torque regulator (pu)

Kip, Integrator gain in torque regulator (pu

Kf, rate feedback gain (pu)

T, rate feedback time constant (sec.)

Qmx, Max limit in voltage regulator (pu)

Qmn, Min limit in voltage regulator (pu)

IPmax, Max active current limit (pu)

Trv, voltage sensor time constant (sec.)

dPMX, maximum power order rate (pu)

dPMN, minimum power order rate (pu)

Tpower, Power reference filter time constant, sec.

KQi, volt/Mvar gain

VVmincl, min. voltage limit

Vmaxcl, max. voltage limit

KVi, Int. volt/Term. voltage gain

Tv, Lag in WindVar controller (sec)

Tp, Pelec filter in fast PF controller (sec)

ImaxTD, Converter current limit (pu)

Iphl, Hard active current limit (pu)

Ighl, Hard reactive current limit (pu)

PMX, Max power from PV plant, MW
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Fo LN IERT @if4¢H

1w 47 (linearized model of output curve, I-P curve)#-73] 2 %#c

H B 2 %,_
Bid B e
FF A | PO (GRS A7) PANEL
Wi M Fp 2T
ST
Value Description

PDCMAX200, maximum power of
panel at an irradiance of 200 W/m2, pu
on PDCMAX1000 base

PDCMAX400, maximum power of
panel at an irradiance of 400 W/mz2,
pu on PDCMAX1000 base

PDCMAX600, maximum power of
panel at an irradiance of 600 W/m2, pu
on PDCMAX1000 base

PDCMAXB800, maximum power of
panel at an irradiance of 800 W/m2, pu
on PDCMAX1000 base

PDCMAX1000, maximum power of
panel at an irradiance of 1000 W/m2,
pu on PDCMAX1000 base
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.- L4 S HkF p R A (irradiance profile)#-73] 2 ¥k

Gy

B 3% B e

b S !

I it S e T ) [RRAD

Wi M Fp T

FHT A

Value

Description

TIME1, Time of first data point, sec

IRRADIANCE1, Irradiance at first data point, W/m2

TIMEZ, Time of second data point, sec

IRRADIANCEZ2, Irradiance at second data point, W/m2

TIMES3, Time of third data point, sec

IRRADIANCES3, Irradiance at third data point, W/m2

TIME4, Time of forth data point, sec

IRRADIANCE4, Irradiance at forth data point, W/m2

TIMES, Time of fith data point, sec

IRRADIANCEDS, Irradiance at fith data point, W/m2

TIMES, Time of sixth data point, sec

IRRADIANCES, Irradiance at sixth data point, W/m2

TIME7, Time of seventh data point, sec

IRRADIANCE?, Irradiance at seventh data point, W/m2

TIMES, Time of eigth data point, sec

IRRADIANCES, Irradiance at eigth at point, W/m2

TIMES, Time of ninth data point, sec

IRRADIANCES, Irradiance at ninth data point, W/m2

TIME10, Time of tenth data point, sec

IRRADIANCE10, Irradiance at tenth data point, WW/m2
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FEMRBZ o (Capability Curve)ik ik

ESTIMATED REACTIVE CAPABILITY CURVES
137200KVA-3600RPM-13800VOLTS-0. 85PF
0. 64SCR-30PSIG H2-375 FLD VOLTS

LEAD «—— MEGAVARS ——» (A@

120 1+

100 L

30.0 PSIG H:

15.0 PSIG H3

0EL - OVEREXCITATION LIMIT

UEL—= UNDEREXCITATION LIMIT
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PEAISSALE O PR OFF FREGRNT CPRATION

PERMI
CONTI

98.5

QPERATING RANGE

SSIBLE
NUOUS

60, 5H

\

e

PERMISSIBLE OPERATING TIME (MIN)

- ]
b ] '
Trip setting : $7.9Hz ; ‘
Time delay : 20880 4. ﬂ ;
200 S Tr setting - 605Hz -
i 1 /Tnﬁe delay : 60sec
| Trip setting :61.0Hz
' __Time delay : 10sec
100 :
" g i ] \ 4
Ti tting : 57.0Hz ] I
TxeBSelar;‘: 1dscc\ . // \ // ’
&g 53 0 52

RURNING FREQUENCY (Hz)
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Fopmd TR RIE B TRMRE ) 2 REres s X 48 Q)i ivls
2( )8 5 TRE s NEL > 15 248 3K RNEL S WRP 4T
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