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TOTAL CAPACITY |CAPACITY 2007 (GROWTH CAPACITY CAPACITY
2007 INSTALLED |(DIFFERENCE  [2007 INSTALLED  |INSTALLED
END 2007 2007-2006) END 2006 END 2005
[MW] [MW] [%] [MW] [MW]
1 GERMANY | 22.247,4 1625,4 7.9 20.622,0 [18.427,5
2 USA 16.818,8 5215,8 45,0 3 11.603,0 | 9.149,0
3 SPAIN 15.145,1 3515,1 30,2 2 11.630,0 |10.027,9
4 INDIA 7.850,0 1580,0 25,2 4 6.270,0 4.430,0
5 CHINA 5.899,0 3300,0 127,0 6 2.599,0 1.266,0
6 DENMARK| 3.125,0 -11,0 -0,4 5 3.136,0 3.128,0
7 ITALY 2.726,1 602,7 28,4 7 21234 | 1.718,3
8 FRANCE | 2.455,0 888,0 56,7 1 1.567,0 757,2
9 UNITED | 2.389,0 426,2 21,7 1.962,9 1.353,0
KINGDOM
10 |PORTUGAL| 2.130,0 414.,0 24 1 1.716,0 1.022,0
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From To R X B n Rn’ X n’
1 2 0.0035 | 0.0263 0.0000 1 0.0035 0.0283
2 3 0.0018 | 0.0254 0.0013 2 0.0071 0.1015
3 4 0.0080 0.0226 0.0008 3 0.0722 0.2030
4 D 0.0023 0.0193 0.0005 4 0.0364 0.3080
5 51 0.0074 0.0248 0.0000 5 0.1861 0.6200
5 7 0.0031 0.0171 0.0014 1 0.0031 0.0171
7 2] 0.0061 0.0143 0.0015 2 0.0244 0.0572
8 g 0.0069 | 0.0107 0.0004 3 0.0617 0.0955
=] 51 0.0070 | 0.0033 0.0004 4 0.1113 0.0525
10 11 0.0078 | 0.0371 0.0003 1 0.0078 0.0371
11 12 0.0001 0.0005 0.0004 2 0.0005 0.0021
12 52 0.0083 | 0.0253 0.0004 3 0.0747 0.2330
13 14 0.0049 | 0.0349 | 0.0004 1 0.0049 0.0349
14 15 0.0041 0.0483 0.0008 2 0.0163 0.1931
15 16 0.0059 | 0.0116 0.0002 3 0.0528 0.1040
16 i 0.0079 0.0002 0.0003 4 0.1262 0.0029
17 18 0.0089 0.0146 0.0007 D 0.2224 0.3656
18 53 0.0018 0.0342 0.0008 (2] 0.0664 1.2302
51 52 0.0074 | 0.0034 0.0011 9 0.5957 0.2778
52 POI 0.0049 | 0.0456 0.0002 12 0.7102 6.5633
53 POI 0.0003 | 0.0338 0.0012 B 0.0125 1.2177

0.0132 | 2.3962 | 11.7438
/' 0.0074 0.0362

Sum = Bgg ‘.. /)(EC/'

BE BB REREL ko T T AP

MVA,, =N xMVA,
He s ZT 2 MVAT 27 B30 p 2 #icim > N £ #8288
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. . Seasonal Capacity
Season Time Frame Factor Range
On-peak load 5-20%0
Summer
Off-peak load 30-60%0
Spring/ On-peak load 20-40%p
Fall Off-peak load 60-80%
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VDI — VERBAL DISPATCH INSTRUCTION. 3 & 3% 5 47 4

OOMC - OuUT-0OF MERIT CAPACITY. A GENERATOR THAT DID NOT
PLAN TO BE ON-LINE IS PAID TO START AND RUN AT MINIMUM. #f % JR
BEE o APEBEF) NI EREZFE

TSP — TRANSMISSION SERVICE PROVIDER

CSC — COMMERCIALLY SIGNIFICANT CONSTRAINT F ¥ fvﬁi%] EEE L
VIEW DATA FOR COMMERCIALLY SIGNIFICANT CONSTRAINTS (CSC)
LimTs, FLows, MARS AND MVVAS BY CSC IN 15-MINUTE AVERAGE
INTERVALS. DATA IS PROVIDED FOR A COMPLETE YEAR; THE

CURRENT YEAR'S REPORT IS UPDATED MONTHLY.

EEA — ENERGY EMERGENCY ALERT. IT IS THE SAME

AS“‘EECP”(ENERGY EMERGENCY CURTAILMENT PLAN)
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LAARS — LOADS ACTING AS A RESOURCE (LAARS). THERE ARE
THREE LAARS TYPES AS FOLLOWING TABLE. ¥ fic & LOAD

SHEDDING 2. § §* e

LAAR DESCRIPTION
TYPE
UFR LOADS ON UNDER FREQUENCY RELAY
CLD LOADS THAT DEMONSTRATE THEY CAN
INTERRUPT WITHIN 10 MINUTES

ILD LOADS THAT DEMONSTRATE THEY CAN
INTERRUPT WITHIN 30 MINUTES

ERCOT 2z N-W 2z CSC 3 ®*24] 5 550MW ? & — & 457 4 i
AiEE R B R 2 CSC R B HEF U4

6.2 %% 4 483" 4 (EMERGENCY ELECTRIC CURTAILMENT
PLAN,EECP)

(1)GENERAL PROCEDURES DURING EECP OPERATIONS

ERCOT CONTROL AREA AUTHORITY WILL RE-EMPHASIZE THE
FOLLOWING OPERATIONAL PRACTICES DURING EECP OPERATIONS
TO MINIMIZE NON-PERFORMANCE ISSUES THAT MAY RESULT FROM

THE PRESSURES OF THE EMERGENCY SITUATION.

OPERATOR EECP ACTION
SUSPENDS ANCILLARY SERVICE OBLIGATIONS
ERCOT THAT IT DEEMS TO BE CONTRARY TO RELIABILITY
NEEDS.
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OPERATOR

EECP ACTION

NOTIFY EACH QSE AND TO VIA HOTLINE OF

ERCOT DECLARED EECP STEP.
QSES AND TOS NOTIFY EACH REPRESENTED MARKET
PARTICIPANT OF DECLARED EECP STEP.
ERCOT, QSE & CONTINUE TO RESPECT CONFIDENTIAL MARKET
TDSP SENSITIVE DATA.
UPDATE RESOURCE PLANS TO LIMIT OR REMOVE
CAPACITY WHEN UNEXPECTED START-UP DELAYS
QSEs OCCUR OR WHEN RAMP LIMITATIONS ARE
ENCOUNTERED.
QSEs REPORT WHEN ONLINE OR AVAILABLE CAPACITY
IS AT RISK DUE TO ADVERSE CIRCUMSTANCES.
MUST NOT SUSPEND EFFORTS TOWARD
QSEs AND TDSPsS | EXPEDITIOUS COMPLIANCE WITH THE APPLICABLE
AND ALL OTHER EECP STEPS DECLARED BY THE ERCOT NOR
ENTITIES INITIATE ANY REVERSALS OF REQUIRED ACTIONS
WITHOUT ERCOT AUTHORIZATION.
DEFINE PROCEDURES FOR DETERMINING THE
ERCOT PROPER REDISTRIBUTION OF RESERVES DURING

EECP OPERATIONS.
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(2)EECP STEPS
STEP 1 — MAINTAIN ERCOT PHYSICAL RESPONSIVE CAPABILITY
(PRC) oN UNITS PLUS RRS MW PROVIDED FROM LAAR
EQuAL To 2300 Mw

OPERATOR ACTION

ERCOT 0 UTILIZE AVAILABLE DC TIE CAPABILITY THAT IS NOT

ALREADY BEING USED BY THE MARKET.

o0 NOTIFY THE SOUTHWEST POWER POOL SECURITY
COORDINATOR.

0 ISSUE OOM DISPATCH INSTRUCTIONS TO
UNCOMMITTED UNITS AVAILABLE WITHIN THE
EXPECTED TIMEFRAME OF THE EMERGENCY.

0 USE AVAILABLE BTB IMPORT CAPACITY THAT IS NOT
ALREADY BEING USED AND INQUIRE ABOUT
AVAILABILITY OF BLOCK LOAD TRANSFERS.

QSE

o NOTIFY ERCOT OF ANY RESOURCES UNCOMMITTED
BUT AVAILABLE IN THE TIMEFRAME OF THE
EMERGENCY.
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STEP 2 — MAINTAIN ERCOT PHYSICAL RESPONSIVE CAPABILITY
(PRC) oN UNITS PLUS RRS MW PROVIDED FROM LAAR
EQuaL To 1750 MW

OPERATOR ACTION
IN ADDITION TO MEASURES ASSOCIATED WITH
STEP 1
ERCOT o INSTRUCT TDSPs TO REDUCE CUSTOMER

LOADS BY USING DISTRIBUTION VOLTAGE
REDUCTION MEASURES, IF DEEMED
BENEFICIAL BY THE TDSP.

0 INSTRUCT QSES TO DEPLOY ALL

RESPONSIVE RESERVE, WHICH IS SUPPLIED
FROM LOAD ACTING AS A RESOURCE
(LAARS) (CONTROLLED BY HIGH-SET
UNDER-FREQUENCY RELAYS)

o WITH APPROVAL OF THE AFFECTED

NON-ERCOT CONTROL AREA, MAY
INSTRUCT TDSPS TO IMPLEMENT BLOCK
LOAD TRANSFER, WHICH TRANSFER LOAD
FROM THE ERCOT CONTROL AREA TO
NON-ERCOT CONTROL AREAS. UNLESS
SUCH A MEDIA APPEAL IS ALREADY IN EFFECT,
ERCOT STAFF SHALL ISSUE AN APPEAL
THROUGH THE PUBLIC NEWS MEDIA FOR
VOLUNTARY ENERGY CONSERVATION.

0 UNLESS SUCH A MEDIA APPEAL IS ALREADY IN

EFFECT, ERCOT STAFF SHALL ISSUE AN
APPEAL THROUGH THE PUBLIC NEWS MEDIA
FOR VOLUNTARY ENERGY CONSERVATION.
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STEP 3 - MAINTAIN SYSTEM FREQUENCY AT 60 Hz

OPERATOR ACTION
IN ADDITION TO MEASURES UNDER STEPS 1 AND
2.
ERCOT DEPLOY ALL AVAILABLE EILS RESOURCES AS A

SINGLE BLOCK VIA A SINGLE VERBAL DISPATCH
INSTRUCTION TO ALL QSES PROVIDING EILS.

STEP 4 - MAINTAIN SYSTEM FREQUENCY AT 59.8 Hz OR GREATER

OPERATOR ACTION
IN ADDITION TO MEASURES UNDER STEPS 1, 2,
AND 3.
ERCOT DIRECT ALL TDSPsS AND THEIR AGENTS TO SHED

FIRM LOAD, IN ONE HUNDRED (100) MEGAWATT
(MW) BLOCKS, DISTRIBUTED AS AGREED AND
DOCUMENTED IN THE ERCOT OPERATION
PROCEDURES IN ORDER TO MAINTAIN A STEADY
STATE SYSTEM FREQUENCY OF 59.8 HERTZ (HZz).
ERCOT MAY TAKE THIS ACTION PRIOR TO THE
EXPIRATION OF THE TEN (10) MINUTE EILS
RESOURCE DEPLOYMENT PERIOD IF ERCOT, IN
ITS SOLE DISCRETION, BELIEVES THAT SHEDDING
FIRM LOAD IS NECESSARY TO MAINTAIN THE
STABILITY OF THE ERCOT SYSTEM. IF, DUE TO
ERCOT SYSTEM CONDITIONS, EILS RESOURCES
ARE NOT DEPLOYED PRIOR TO THIS ACTION,
ERCOT SHALL DEPLOY EILS RESOURCES AS
SOON AS POSSIBLE FOLLOWING THIS ACTION.

IN ADDITION TO MEASURES UNDER STEPS 1 AND
2

TDSPs KEEP IN MIND THE NEED TO PROTECT THE SAFETY
AND HEALTH OF THE COMMUNITY AND THE
ESSENTIAL HUMAN NEEDS OF THE CITIZENS.
WHENEVER POSSIBLE, TDSPS SHALL NOT
MANUALLY DROP LOAD CONNECTED TO
UNDER-FREQUENCY RELAYS DURING THE
IMPLEMENTATION OF THE EMERGENCY ELECTRIC
CURTAILMENT PLAN.

72




(= )ERCOT % CREZ 3 4v b # 3% T # 2% JR 7% (WIND ANCILLARY

SERVICES STUDY)Z # 3

# ERCOT ~ GET § #: # Mfrv it {rif s | 24 | §
(RELIABILITY AND OPERATION SUBCOMMITTEE i #zROS)% + | &
£ie FERCOT 4 So¥t b #5924 RG22 47 7 - # ¥ A2 ERCOT
2008 f -k Ffob 4 gl & 2k Bufie o 2 % F 20060
P o f 3 05 2 7 A.CREZY % % %5000MW ~ 10,000MW -
10,000MW ¥ 7 o 3+ I % 4 fie 2 15,000MW £ 4= % chh #5108

18 F b2l el B B TR @A T AR KRR

FERFFFIEF T EATFICANIERF T VP T o Hed

2.4 N ERCOT4ed A3 4 b 18 % £ 2 f SRAI A0 7 i o
L RE E TP Sd 5 5 20-23% 5 3 $]15,000MW - e 3
R e R .

SRR S EREE S S S Sy 3 R

4.4 b 4 % 7 >5000MW > & 5 2B L 4 BARMET o &
TERIFIRHLAch + RAF AR 4 A Ko F @G iEf o

5.d 2t b T AER] 0 HEH A 4B T b R0 (F 220% 304 4
PMYEAEFH4 > LR B 3 EF REZ2FHEZE -

73
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Capacity of New CREZ Wind by Scenario (MW)
Wind Zone Scen. 1 Scen. 2 Scen. 3 Scen. 4
Panhandle A | 1,422 3,191 4,960 6,660
Panhandie B 1,067 2,393 3,720 0
McCamey 829 1,859 2,890 3,190
Central 1,358 3,047 4,735 5,615
Central West | 474 1,063 1,651 2,051
Total* 12,053 18,456 24 859 24,419
* Assumes 6,903 MW of existing wind capacity
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Field Demonstration of EPRI Technology

O EPRI Sponsored (5 installations)
@® Commercial (8 installations)

Unified Power Flow Controller (UPFC):

“All Transmission Parameters Controller” -[-PF(

1 1180 MVA Shunt and £ 160 MVA Series at - -
‘E Inez Substation (AEP) 1998

Convertible Static
f " Compensator {CSC):
‘| “Flexible Multi-

" |functional

* |Compensator”
1200 MVA at Marcy
Substation (NYPA)
2000 & 2003

CSC

Thyristor Controlled
Series Capacitor
(TCSC), 208 Mvar

Slatt Substation
(BPA) 1993

TCSC BTB

= static Synchronous
Compensator (STATCOM) :
“Voltage Controller”

%100 Mvar STATCOM at

s Sullivan Substation (TVA)
1995

FACTS Controller
“Back-To-Back HVDC Tie”
36 MW at Eagle Pass (CSW)

STATCOM
AN AR BETI AR kST 2R /i-@wgigj AT RAEF N A
& Fa 0 Einig#(DC INTERCONNECT # 4 DCl)» 4% B
Rk iFL AC 4 DC A 3 @ & A X k3 F&2 2 A F
% o 1% DC i zblpHh i sLaiss ki sra ks, Rt F
GRS F R B E N CcEPRIZ I ZFE N T er 2K
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seendrdlzo p e EPRI w2 B 7 B k3 o % (VOLTAGE SOURCE
CONVERTER #j - VSC)e i % B L 38 % 3t EPRI ¢ # 7 4|* DCI
% 7 7 B (GRID SHOCK ABSORBERS) * 11 #k % & 7 &7 i # o
FoRBETRHERT A P mﬁ—%ﬁp Ko wmuEAT R
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