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¥ #l(Auto mode) 3 T & BT o 4v » 10%:09 P 17 5] AVR 1
55 KL ﬁwg“m%$@$%W%Wa’iﬁ?UEﬁVﬁz

7 R
L F & T F LT L

=

a. PIEALE
1. # %38 #& 4 3F T3 & (AVR mode) o

2. FLWERERE -
3. 1 100%%F = T8 T BB > e~ 10%H FF 17 5L o
4. 4r > 10%H FFZ 5L PR R LU Bt pFds (TpF T £ o
5. R PFis sk Vi, Ifd, Efd, f(Hz),Step signal ﬁa?] B R P T e
2t o
b. B 3Tz

I GFRERXEE 2 v MU BRTLE - kR RF&RZE V/Hz

Iéﬂ!; o

2.4 F A AeHIER I AVR @ 0 S e i ke 17 Rl

(4 ) & Mgt 4] B (Under(Minimum) Excitation Limiter, UEL);p] &
B MU B PAR R RS I T4 kS e By pa 5o
3y A w5 0%, 25%, 50, 75% 4 100% MW ﬁ‘ FARE LR
BHRTRE I UEL Ry Ed (7 7 F &5 Bk TP fHERT o 4
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- T TR PEEET] AVR 1% 2% 2.8 0 k¥ 3 UEL 1

FoRp oo

a. PliE AR5
1. 4 2384 & 0%, 25%, 50,75%Fr 100% MW § §* -
2. FRAEs R T AVR I o
3R 1Ak AR > A E T RE D UEL # 1% -
4. =4+ Vt, Ifd, Efd, MW, MVAr -

FERL U] T RETIRER AR OORE TR TR
UPIE » it 7] UEL 4 & 3 1438 2Rl -

(+) B % a4 B (Over(Maximum) Excitation Limiter):p| 3
B R LR BRE RS R X 0 T RS R K ks
A 5] 5 0%, 25%, 50 %,75 %t 100% MW f 4% 5 £ 2 < b 4c 5
TWEETRE T OEL "4 B (T > ¥ 4% BR Tenf ?\‘.,%";‘Q
T odor — BHFEZET] AVR e % .8 k5% OEL s fi

Iéﬂ!; o

a. PliE AR R
1. 8 H & 0%, 25%, 50, 75%1- 100% MW § §¢ -
2. R Y AVR F-d 5 o
3R LA AT A FERTRE I UEL & i -
4. 4% Vt, Ifd, Efd, MW, MVAr o

b. K ATk 34
TR A o Bl E * MW 2 $ % MVar pF > ¥ # OEL % %
& AP

(+-) T4 42 % B (Power System Stabilizer)ip| i
P y
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= eh PSS A 2 9 F BB RRRT 2 A & PR & 8 PSS
A B CERFRFEFE PR LR Ay
BT A kA AR PPRRIGEE B fask PSS ¥ i ELE T
B(k % uaﬁgiﬁf)mﬁgk o

P e A 100% MW § -

2. FRAEs R T AVR F-d 5 o

3. AVR i » e » 3%:0dh ) 5L 0 LB gtk Sendf g o
4. % PSS OFF {= ON p¥ » i b3z Vt, Ifd, Efd, MW, MVar ¢

p—

b. ¥ A% & o
F]k Koz 3 (MAER R Z TR P REEF A T WA R e A
£ yed 0 k¥ PSS ehws i o %ﬁ|11§§m WA A SHcz P oo

=~ iR 8 (Governor)p

Z) A PR RR(P R T SRR s b S ER )
Waer s T4 kg ABE G o F %J L5~ 4 10%~20% rated
MW 9 % iefbim™ o eph 5 i 7 i TR A (AVR)HS -
MK T Speed droop ##] » RS ¥R B AP FRT 7 B
AT ER O B BRBREET Jo P:(l);ﬁ#ﬁ;&ﬁr;ﬁ TR
(Inertia) ¥ #c » (2)7% i# 4 503] -8 @ 451 & ™ £(Speed droop) i 4
o R i ] Sk o

a. PR
2 FHE 4 10%~20% MW frigdpdg 5 -10%Mvar %™ o
L pregpie * p & TRA F(AVR)E -
2. @ 3E T 5 Speed droop 4] o
3. iz4x Vi, Ifd, Efd, f(Hz), Gate position °
4. FREZFTPERE > R m{Ek e
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b. B L4 2
Lo TR ER AR W R EBEIEC AL b

(=) AEHrE BRRH
Wermrg 4 o g ABEF %HG ﬁs?l L X< % 80% rated
MW > gz s Suig * p B 7R ﬁ/I(AVR)fE—;T ' iR 3K T & Speed
droop #5414 » EFHIF LI B R WV BE R &7 d
A7 3 # ¥ (Dead band)wﬁ‘)ipaﬁ’fffrfﬁ; #32@ TR ET
i H N RPERAFR L XS AE WA S

a. BlEAL A
B eEE 4 80% MW -
L gt * g TRAF(AVR)HEES -
2. ik 83K 25 Speed droop o
3. BIE AR AR IAE I BERE ST B LTS
#> % (Dead band) ~ i# & (Droop):t & {-H v
4. #5 Ip P e g MW, Speed, flow, f(Hz), Gate position fr § 3%

b. i® 484 34
KRR eI T E 4 (REE R (TR O R SRR e

(Lw) Repd R RIGE(RT F k4 g r)
B S0~ T4k F AP A ks FE DS X 4 80% rated
MW - ot SHdip$ts 3 £& > R e § Pald B3 T
FIBEL S50% Pplefgeisld FRIFIEAD I 65% 5 J8e BB
WE AR enpE ¥ Bicfod @ 48 % e # A (Dead band) e

a. PIEALR

1. #2FE & 80% MW o
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(._L

2. it W UHEE f D 50% -
3. @5 IF PF 354 MW, Speed, flow, f(Hz), Gate position {v 3 ffF g
(dashpot)idt 4% = 4%

I)AEWERM i‘(droop)iﬁ‘lgﬁ(fiiﬁ AR 4 )
REPERAFB LT EFINEL R fof MG ok
‘Wﬁﬁﬁﬁgﬁﬁnﬁw}’:ﬁﬁﬁﬁjiﬁgé » TR BB
i 0T g FliE R S E(droop) | A v R e

a. PR

1. ZHFEANDEBT EHRE -

2. FER R E NS foid B 4 E(bl4oF B E) -

3. BRI R Ao e g R R 2 BRI R LR e
M2 M G (A E R )
4. BRIEADEEB AP ERZ EREADEEB )
2 H B (Bl K s ) o

jﬁ

=

(+ =) ¥ tbrd (Dashpot) P ¥ F P38 (g * 3t-R 4 485 0)

(._L

WedE e g P ETER ;ﬁ“g} P U B AR s i R
Wi PR FERE R s o
a. PIEALR

1. 12‘2;}7%\7' F\':' p}%’ iR %)&'ﬁ ;rl p_EL °

2. ﬁiE‘J?"céﬁ:-ffv‘f Pl o s BB B ol $RM 4o

=) FF _%‘._(Steam chest) P fFF F PR (13 * 300% iﬁﬁﬁ%#‘—@ﬁi)

Waearmr g4 ik §FABREG S @1],, 2 < % 80% rated
MW > & »x -f%} RET T ER > e i PmEPd 5 RERNR
FIEED 7% FARTZE L FF REAHIESL LR
80% > JEST BIRIFRET AT EF TR ¥V B

- 36 -



a. PIEAR R
1. ®eFE 4 80% MW -
2. P R-Z Gy RE R U E
B
R TR i B R TS R

uaﬁ% ?’ﬁ(&#ﬁJ 80%

4.7.3 s+ F 7 1 (Generator) 23 £ /7|

- ~ % 7 ¥ (Generator) % #c £ B
(- ) V& RipHR

MERRIE A FROF TP LR TEEFER ERDE R
UL VI RPIFE BP N AR AHRBEF TP dMEEE qb
S e g LB FRPB AR LT AETR

EFHE P RE o Rip2 R SR BEFERE -

a. PIEALA

CE TP IR AT 2 N5 100% ~ 75% ~ 50% ~ 25% -

Ea Fai—;ﬁﬁﬁ%ﬂ:'rg LAY ,viujﬁaﬁgﬁﬂﬁﬁﬂkz v
GE g A RAp R BAPZ R IEET o

&

2. ;4 %J LA

3. f i R EE R 4w idk Vi, Ifd, Efd, MW, MVAr °

s R & ki(Excitation system)ip| i@
(=) TRDEEH I FRmRIRE
W A gp Ty (LR B ) BB F R Lk AVR
¥ #1(Auto mode)§f T BHE T o B B 4r » 5 %A 10 % FE 5L
FI AVR sh% 4 2k 2 g o p g TR TR A S 5 100 %fr 95 %
IR EBRHRAL T MR O] Sk

i

1. ¥ & 3@# & %F <# & (AVR mode) -
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5. 3B s sk Vi, Ifd, Efd, Step signal, AVR ﬁa?l D ghfow R Pl en

gé;,o

b. I 34k 24
FEILEER A F ¥R ' UH] Bhe V/Hz v OEL % F 45 (P24 B 5 4 o5 ps
2% 7}{)0

= ~ iR i 8 (Governor)p|
(=) B9 e E R
Wi mr g4 ki, 7AREF e ’Qiﬁ;f] s % % 80% rated
MW » gz & suig * p 6 7 RB ﬁ’f(AVR)%s-’\ ' iR 3K T & Speed
droop 3241 > e » BEF HIF R HELI A @ i F@ & 9}‘5%&’%‘“—’ iRl
#3273 # % (Dead band) ~ i# B ﬁ’f«frfvﬁ; #32@ SRR ET
M A NAEPERAFRC TS A PR Sk

a. PIEFAE S
W eiF A 80% MW o
L et * p & 3 BAFE(AVR)HE S -
2. @ 3E T 5 Speed droop 4] o
3RS B AL T A B R A B
# & (Dead band) ~ :# & (Droop)#% & {fc 2 v ¥ -
4. #5 Ip P e 4 MW, Speed, flow, f(Hz), Gate position fr § 3%

b. I 34k 24
%R P PR T T 1 I
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o~k SudE# 2. PMU & DFR F o

% % PMU 2 DFR M % RIAR M 7 4 Bicdp 0 10 2k S 2 on
# % i 35d PMU %2 DFR 7% 45> £ 4] % t F4L 2 PPPD
EFARM T SRR T o

4.7.4 PPPD # 8 2 8% %

B B Rle A BRTER L T 37 s PPPD f 4 4
BHRELFH > TR EFE ERlEsr ER2ZFH 2 F PPPD

R S BEREEP o % - %K PPPD #8224 6 4B 4.25 #roF 0 @
= % 7 # [ Generator Model Derivation ] ~ @%@i%}‘—ﬁ [ Exciter Model
Derivation]) £7 3 :# # [ Governor Model Derivation] #-3| 4& %% 18 >
AEEHEHTFERIE - RPEBEAEREIEF S RKE D P RE
2.4 T WA ¢ 42 GENROU ~ GENSAL £ GENTPJ % = ##-3] -
A e 2K @71@ ¥ -7 7 ESST1A -~ ESST2A ~ ESST3A -~
ESST4B ~ ESST5B ~ ESST6B ~ ESST7B » % ® ﬁiﬁﬁﬁiiﬁ'ﬁfﬂlﬁ
ESAC3A ~ ESAC6A ~ ESAC7B ~ ESAC8B ~ ESDC4B -~ REXS % ’@5
B AZ R 2 ek 41 oo AR BN 32 GGOVI -~
IEEEG] ~ HYGOV » WEHGOV % > 2 #3] 2. 2 BB P %% 4k -

oo AR AR ERS A R TR ER S S - R T2 # i [Converter
V6 to V7 Data)’ & i * F el ATRAR{ R VR EfY PMU E
PR RPESINZ T  EHIFL BT HELHERS N
[ GSU HV Side Data] -
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Power Plant Parameter Dernivation (PPPD)

Version 7.0

Generator Model Derivation Change Working Directory

Exciter Model Derivation Re=zample Data

Governor Model Derivation Solution Parameters

Load Bazeling File Manual

G5U HY Side Data About PPPD

Converter V& to V7 Data Cluit Program

Copyright 7 2014 Electric Power Research Institute, Inc. All rights rezerved.

B 4.25 PPPD #ic %8 2 & o

#o4l PRSI 214

Model Name From Model Name in
IEEE Std 421 (2006 Model Name in Siemens PTI
version) Model Type GE PSLF® PSS®E Model to use in PPPD to fit parameters

DC1A DC Exciter ESDC1A ESDC1A REXS
DC2A DC Exciter ESDC2A ESDC2A REXS
DC3A DC Exciter ESDC3A ESDC3A none
DC4B DC Exciter ESDC4B DC4B ESDC4B
AC1A Rotating Exciter ESAC1A ESAC1A REXS
AC2A Rotating Exciter ESAC2A ESAC2A REXS
AC3A Rotating Exciter ESAC3A ESAC3A ESAC3A
AC4A Rotating Exciter ESAC4A ESAC4A ESSTIA
ACS5A Rotating Exciter ESACS5A ESACS5A REXS
ACBA Rotating Exciter ESACBA ESACBA ESACBA
ACTB Rotating Exciter ESACTB ACTB ESACTB
ACBB Rotating Exciter ESACEB ACBB ESACBB
ST1A Static Exciter ESSTIA ESSTIA ESSTIA
ST2A Static Exciter ESST2A ESST2A ESST2A
ST3A Static Exciter ESST3A ESST3A ESST3A
ST4B Static Exciter ESST4B ESST4B ESST4B
ST5B Static Exciter ESSTEB ST5B ESSTEB
STEB Static Exciter ESSTEB STEB ESSTEB
ST7B Static Exciter ESST/B ST/B ESST/B
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RETH AT ERBR G
FRW R AT 0 B 426 4

R RBR Y &

N
S
AN
—_
pa
—_\\
\4’,\"
pod N
Vq,

~ L

hook Y
B,

4 e

BT B R B
4_/ 1()94) ’ 71 ‘%§ éz 1§§
R A ik ok R ERH TR

22
1
'7’1 7

Time

fiew Tools Macros Configure low

k@ B | = =T

Help

Vi (pu)

«;/awu

Q 3
%

en Exp 2.out ¥~ 3 4%

Efd (

o

P P2

P\Q\]'

Ifd (pu)

L

E I

Nl

’ ,§?<§'

I

23

—\

T
B 4.28
2 43

X

VAR

Speed (pu)

TR

P\

’’

#7 7

7
~

o

3

5
4

| .0000000£+000
.0000000e=003
.0000000e-002
.5000000e-002
.0000000e-002
.5000000e-002
.0000000e-002
.5000000e=002
.0000000e-002
.5000000e~002
.0000000e-002
.5000000e-002
.0000000e~002
.5000000e-002
.0000000e-002
.5000000e-002
.0000000e-002
.5000000e-002
.0000000e~002
.5000000e-002
.0000000e-001
.0500000e-001
.1000000e-001
.1500000e-001
.2000000e=001
.2500000e-001
.3000000e-001
.3500000e=001
.4000000e-001

B B D W0 00 G0 S S 0N O U U e e 00 G B R N O

9.8760p40e-001
. 8656634e=001
.B637596e-001
.8673689%e-001
.8747965e-001
.8704340e-001
.8669898e-001
.8652576e=001
.8635257e-001
.8634979%e~001
.857142%e-001
.8617276e-001
.8591057e-001
.8674692e-001
.8602492e-001
.8680391e-001
.8613312e-001
.8680061e-001
.8654273e~001
.8688040e-001
.8587267e-001
.8646474e-001
.8585350e-001
.8660041e-001
.8614864e=001
.B619677e-001
.8658608e-001
.8668952e-001
.8731992e-001

D AD D WD D WD AD D D AD AD WD D D WD D WD D AD WD D D WD WD WD D D D

Bl 4.26 1% = it {22

W0 300 W0 %D €0 00 W0 0 00 ~J 00 10 10 3 00 40 1D 00 I 10 = 00 I 00 10 1D 0D

[
26 026e-001
7258e=001

‘50490293—001
.2743497e-001

7678825e-001

92216822001

.9642059%e-001
340384 3e~001
.9781632e-001
.5125694e-001

2967508e-001

.9279608e-001

3134386e-001

.6120416e-001

6£743833e-001

.9057182e-001
.6101217e-001
.8264823e-001
.4482935e-001
.2004193e-001
. 4586727e-001
.6595739e-001

7973898e=001

.5158433e-001
.7416593e-001
.0293060e=-001
.0067396e+000

_4] -

.Eﬂ

00 0D €0 00 OO 00 00 10 \D \O 0D 00 00 O 00 00 00 1.0 O3 €0 00 €0 00 00 0D 0D 0 0 @

938e-001
3365e-001

.9915257&—001
.9704274e-001
.8074187e~001
.6521040e-001
.§730000e-001
.6201354e=001
.7845403e-001
.8387743e~001
.9377536e-001
.0306764e-001
.9984730e~001
.8133201e-001
.6650853e~001
. 6668256e-001
.6854179e-001
.8444240e-001
.8884804e~001
.0244615e-001
.0689173e-001
.0201796e=001
.8321676e-001
.6746354e-001
.6118511e=001
.699013%-001
.7816305e-001
.8571211e-001

30 WD D WD WD D WD D D D WD WD WD 0 WD D WD WD D WD D D WD D

.9807
982

.9913836e-001
.9979920e-001

76e-001
37e=001

9981526e-001

.9980392e-001
.9981966e-001
.9972866e=-001
.9958211e-001
.9944526e-001
.9958008e-001
.9989646e-001
.0001619e+000
.0001096e+000

9969005e-001

.9953473e-001

9966664e-001

.9994774e-001
.0001182e+000
.0000634e+000
.9995126e-001
.9981817e-001
.9966146e-001
.9962953e-001

9975517e-001

.9966323e-001
.9955509e-001
.9996703e=-001

.9305401e-001 .0003840e+000
ﬁ ' 2, ,\
O S



} Generator_Data_Entry

PPPRD

Input File |~ Gen_Exp_2txt Outpust File Gen_Exp_2.out Parameter FQBL Gen_Exp_2 |

Generator Parameters Initial Conditions:

LB Estimate LB GENROU ¥ Pa (WA EEN
B 259 ‘ | 235 | I 21 | ] c-axis only Qo (MYAr) E
xd | 027 | [0245 | [ 022 | [BrushlessExciter Vo (i) =3
wa [01%9 | [0181 | [0163 | [lField Voltageisinout Trip Time (seconds)| 104 |
xq | 237 | [215 | [ 134 | E ki i o Lirit WA [(712 |

[[] on-Line Dist. Fit
wq | 039 | |03 | [ o= |
X'y ‘ | | l | Sys.Freq.| &0 Brushless Exciter Parameters
- Ll : L — UE  Estimate LB
a [014 [ [ 043 | [012 | yaFiter [oms | e[ 12 |[ 1 [0s |
o [106 | [ 987 | [ 87 | ke[ 01 | [ o008 | [ 005 |
T'do | 008 ‘ | 005 | | oos | ke (1001 | [ 1 | [ose |
T | 325 | [ 205 | [ 266 | k[ 2 |[ 18 | [ 15 |
7o | 006 | [ 005 | [ 004 | |LoadParameters| B [s0 |[ 3 | [2m ]
sto | 016t | [016 | l“UJSB ] se1[ 00011 | [oo01 | (o000 |
s12 [0st | [ o5 | [ o049 | e2[sm |[ s [ 493 |
= o | = ][] (=

H 12 | W [ 138 | se2| oom | [ oo | | ooos |

L = (c) EPRI 2009 !

J Figure 1 @@Ig}
File

NS d R0 9E [ 0E

Measured
—_— . - Fitted
‘a’ 0951 itte
o
g
g oop .
0_85 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16
1
095

Field Current {pu)
=2
©w

o
&

1 1 1 1 1
6 8 10 12 14 16
Time (seconds)

o
=]

[C3
&

B 428 #4225 T PRTRAPR L P T it
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Fenerator Parameter Optimization

GENROU Model, Optimized All Paransters

Input File: Gen_Exp 2. txt

Po = 3.300 MW, Qo = —6.500 MVAr, Vo = 0.986 pu, MVA = 71.200, fo = €0.000 Hz, and Trip Time = 1.040
Field Current filtered with a time constant of = 0.015

id ipd Xppd Haq Epg X1
2.469 0.243 0.175 2.137 0.350 0.126
PSLF Fornat Data Card:

Tpdo Tppdo Tpqo Tppgqe  S10 S12 TE =3 KE Kd El
9.7 0.053 2.954 0.052 0.160 0.494 1.130 0.073 0.999 1.731 3.noo

# User must appropriately assign the actual Bus number, name and unit ID. Ra,rcomp, xcomp all set to zero
#
genrou 99999 "GENROUXX" 13.80 "1 " : #9 mva=71.200 9.755 0.053 2.954 0.052 ~

1.200 0.000 2.469 2.137 0.243 0.350 0.175 ~
0.126 0.160 0.4%94 0.000 0.000 0.000

PSS/E Format Data Card:

# User must appropriately assign the actual bus number and unit ID. Ra,rcomp. xcomp all set to zero

99999 'GENROU' 1 9.755 0.053 2.954 0.052 1.200 0.000 2 469 2.137 0.243 0.350 0.175 0.126 0.160 0.494 ~

B 429 # & 2% 2 Gen Exp 2out ~ 3 4%

>
:gi
IR
-
o3
(B
i
o3
=
I
o
-0

F%R BRI L%
VA Ffld pZ st Regg bz
DFR & 497 E 7 84 =« v 2 ﬁ%l ~ # % GeneratorOnLine.txt 4— B 4.30
o1 B 4.31 P11 & ﬁ%l 2z %8 d 5 > 2 ¢ 5 B [On-Line dist. Fit]
EH B 432 FEEESFLBFIPRIBREPBERFRET I &P
&% 2 %ﬁiﬁtﬂ'lﬁ%l 41 3 GeneratorOnLine.out ~ F # % -

[
.
NE
Bt
5
=
x®
b
&H
3
(\s,
Y
|
i
ETIRS
AN
O
N
<

This is data collected in November

The data was collected on the John Doe Unit in Any Town, US|

Time P Q vVt Efd Ifd Speed
0.0000000e+000 5.0373654e+001 1.4098272e+001 9.8690338e-001 1.4783164e+000 1.4739346e+000 1.0001333e+000
1.0000000e-003 5.0386075e+001 1.4068347e+001 9.B665442e-001 1.5016583e+000 1.4739346e+000 1.0001333e+000
2.0000000e-003 5.0522721e+001 1.4009608e+001 9.B8636368e-001 1.4160715e+000 1.4739346e+000 1.0001333e+000

Bl 4.30 & = it 2z ﬁ%l » # % GeneratorOnLine.txt

B
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} Generator_Data_Entry

FPPD
Input File ‘ GeneratorOnLine txt ]Oulntﬁ F||e_ GeneratorOnLine.out | Parameter Fi'e{ GeneratorOnLine ‘
Generator Parameters Initial Conditions
UB Estimate L [ENROU v — o
xa [ 2 | [17 | [ 17 ] s Qo (MvAr) =
wa | 035 | [ 032 | [ 03 | [Z]Grushiess Exciter E () [ |
xo | 024 | 0235 | | 02 | id Voltage is Inpu Trip Time (seconds)| 1|
xa | 19 | [ 16 | [ 15 | [] uiput Time Series Uit v & 435
' [¥] On-Line Dist. Fit
X ‘ 07s | | 0s ‘ | 04 |
X'q ‘ | | ‘ | | Sys. Freq. |T Brushless Exciter Parameters
: - L— UB  Estimate LB
x [ o | [ 014 \ | 012 | narmer [ o 1 [ 0s | [os | [ 05 |
Tao [ 55 | [5268 | [ 5 | ke[ 0os | [ ooz | [ 002 |
Tao 006 | [ 005 | | 004 | ; ke [1001 | [ 1 | [0see |
tao [ 1 | [ 05 | [os |& k[ 02 | [ o1 | [ o1 |
T [0os | [aos | [ oos | B[ a9 | [ 48 | [ a7 ]
sto [ 015 | [om | [ o1 ] et 007 | [ 006 | | aoe |
s12 | 05 | [0492 | [ 04e | - B2 75 | [ 74 | [ 73 |
T _QutPrograrn
H 312 ki T se2[ 047 | [0a6 | [ 014 |
431 8~ 2 ¥ § o

/ Figure 1

1-35 T T T T T T T T T
ERE
joi]
g
= 1.02
1
1]
3 T T T T T T T T T
— Measured
T N PO Fitted
1=
g _
3
o
o
Iy \7 1
1 ] 1 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20
Time (seconds)

Bl 4.32 #

SN ﬁﬁkéﬁ§
4%+ PPPD B+ 2 1 10 3)

AP = 12 46 IEEE 58 #0747 & 5%

(@) 7 m ¥ R

CERTER 0 YR L T

[ g%_"’
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(b) @7/&3 ,}: éfu,%’ﬁ;%ﬁl\-}-l} begﬁ)'%;é'%
(C) @7/@1 wu"s}i‘l\'—-}r} bfg_fg)'%‘ﬂ)ﬁ%
(d) /ﬁl\ — ,f: ,,vb:}é fﬁ F“ 7}‘;_

AlstR BABEA Y 2 A BEBE EEEBAS K
A 7 ESST1A -~ ESST2A -~ ESST3A -~ ESST4B ~ ESST5B ~ ESST6B -~
ESST7B » * = ,ﬁ@w@ ¥ -4 7 ESAC3A -~ ESAC6A ~ ESAC7B ~
ESACS8B ~ ESDC4B -~ REXS % o

(=) #3244 —ESACSB
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Initial speed(Hz) 60 60
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Time at Final Speed(sec) 2.5 2.5
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Nominal Shaft Speed(Hz) 60 60
HMWs/MVA) 1.21 1.23
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Texas Reliability Council Boundaries

I ERCOT - Electric Reliability Council of Texas
! SPP - Southwest Power Pool

SERC - Southeastern Electric Reliability Council
I WSsCC - Western Systems Coordinating Council
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r;"

DC South at Eagle Pass with Comisién __________________._--—-—-' , i:l’; y

Federal de Electricidad (CFE} — 36 MW
DC Laredo; Variable Frequency /
Transformer {with CFE) - 100 MW

DC Road at McAllen; Sharyland Utilities
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Al | Ei
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330,000 GWh " " 68,000 MW
Gl 324850
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319,097
320,000 GWh r 66,548 T 66,000 MW
312 401 65,776
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307,064
305715
r - 63 400
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60,274
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The data preserted here isbased uponthe latest registration data provided to ERCOT by the resource owners and can change without notice. Any capacity changeswillbe reflected
in current and subsequent years' totak. Scheduling delayswill also be reflected in the planned projects asthat information isreceived

This chartreflects planned units in the calendar year of submission rather than instalistions by peak of year shown.
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Texas (ERCOT) annual electricity generation mix (2009-14)
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100 e
A 10%
0 0%
2009 2010 2011 2012 2013 2014 2009 2010 2011 2012 2013 2014
natural gas coal nuclear other mwind

B 5.7 45+ 2009~2014 & b + 3 %",ﬁgj A ikt

Source: U.S. Energy Information Administration, based on the Electric Reliability Council of Texas (ERCOT)
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Source: U.S. Energy Information Administration, based on the Electric Reliability Council of Texas (ERCOT)
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