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Agenda
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October 26, 2011 | 1:00 p.m.-5:00 p.m.
October 27, 2011 | 8:00 a.m.-5:00 p.m.

NV Energy

6155 Lindell Road
Las Vegas, Nevada
702-402-6609

Conference — 1-866-740-1260, Pass code 5247004

Introductions and Chair’s Remarks
NERC Antitrust Compliance Guidelines and Public Announcement
Agenda
1. Administrative
a. Membership and Guests* — Chair Bilke
i. RS Organization and Assignments
ii. RS Roster
iii. RS Survey Contacts
b. Arrangements — Larry Kezele
c. Parliamentary Procedures* — Larry Kezele
d. Approval — Meeting Agenda — Chair Bilke
e. Approval — July 27-28, 2011 Meeting Minutes* — Chair Bilke
f. Resources Subcommittee Action Items List* — Chair Bilke
g. NERC-RS Confidentiality Agreement* — Chair Bilke
h. Election of Officers — Chair Bilke
2. Working Groups and Task Force Reports
a. Frequency Work Group — Sydney Niemeyer
b. Inadvertent Interchange Work Group — Vice Chair Badley

c. Operating Reserves Work Group — Larry Akens

RELIABILITY | ACCOUNTABILITY




d. ACE Diversity Interchange Task Force — Vice Chair Badley

e.

f.

Nominating Committee — Chair Bilke and Mike Potishnak

Discussion — Is there a need for a half day meeting for one on the Work Groups?

3. NERC Related Activity

a.

g.

NERC Operating Committee Action Items Assigned to RS — Chair Bilke

i.  Time Error Correction Elimination Field Trial (Update and Open Action Items)

ii. Sharing ANI/SNI data in real time to improve reliability

iii. Request comments on the ACE Diversity Interchange white paper

Support for Frequency Response Initiative and Frequency Response Standards — Chair Bilke
i. Select Candidate Events

ii. Evaluate Current Frequency Response

iii. Observations from 2011 Annual Bias Setting

ALF1-12 Frequency Response Metric Data Collection Process* — Matthew Varghese
Housekeeping Tasks for New, Reconfigured, or Retiring Balancing Authorities* — Mike Potishnak
Frequency Response Initiative, Activity and RS Assignments — Bob Cummings

Frequency Event Repository: Short-term (NERC Situation Awareness) and Long-term (FMA
Application) — Chair Bilke

Reliability Metrics Working Group (RMWG) — Jerry Rust

4. NERC Reliability Standards and Reliability Related Documents

a.

Frequency Response SDT— David Lemmons

b. Balancing Authority Reliability-based Control SDT — Larry Akens
c. NERC OC Operating Manual
i.  Area Interchange Error Survey Training Document — Vice Chair Badley and Inadvertent
Interchange Working Group
ii. Frequency Response Characteristic Survey Training Document — Sydney Niemeyer and
Frequency Working Group
iii. Inadvertent Interchange Accounting Training Document — Vice Chair Badley and
Inadvertent Interchange Working Group
iv. Time Monitoring Reference Document — Vice Chair Badley and Inadvertent Interchange
Working Group
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5. RS Software Applications

a.

b.

Resources Adequacy (ACE-Frequency) Application — Gil Tam, Chair Bilke

Intelligent Alarms — Gil Tam, Chair Bilke

AIE Monitoring Application — Gil Tam and Vice Chair Badley

CPS1 & BAAL Monitoring Application — Gil Tam, Larry Akens

Frequency Monitoring and Analysis Application — Gil Tam, Sydney Niemeyer, Chair Bilke
Inadvertent Interchange Application — Gil Tam and Vice Chair Badley

NERC-CERTS-RS Inadvertent Interchange Application Support of TEC Field Trial — Chair Bilke, Gil
Tam

NERC North American SynchroPhasor Initiative (NASPI) and Real-time Dynamic Measuring
System (RTDMS) — Bob Cummings

ARR Daily Events — Status update on previously reported problems

6. Frequency and Control Performance

a.

Frequency Performance, Trends and Events

i.  Western Interconnection — James Murphy

ii. Eastern Interconnection — Chair Bilke

iii. ERCOT Interconnection — Sydney Niemeyer

iv. Hydro Quebec Interconnection — Mike Potishnak

v. TEC Field Trial Impact Analysis (Placeholder for Future Meetings)
CPS1, CPS2, BAAL Data Trends — Chair Bilke

DCS Data Trends — Chair Bilke

Inadvertent Interchange Accounting — Vice Chair Badley
i. Balances

i. Mismatches

iii. Remaining Transition Issues

iv. TEC Field Trial Observations and Statistics (Placeholder for Future Meetings)

7. Time Error

a.

Eastern Interconnection — Chair Bilke

b. Western Interconnection — John Tolo
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c. ERCOT Interconnection — Sydney Niemeyer
d. Hydro Québec Interconnection — Mike Potishnak
e. Field Trial Status (placeholder for future meetings)

8. Future Meetings

a. January 25-26, 2012 — Miami, FL, Host Florida Power and Light at Lejune Flagler facility,
Contact: Don Mclnnis

b. April 25-26, 2012 — San Francisco, CA or San Antonio, TX, Host TDB, Contact WECC RS or
ERCOT RS Members

c. July 25-26, 2012 — Boston, MA or Portland, ME, Host TDB, Contact NPCC RS Members

*Background materials included.
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NERC Application Access Central Webpage
https://www.electricpowergroup.net/NERC

To login to our website follow the Click here to login link. Use your EPG Username and
password to login.

Note: if you need to retrieve your password or username, please click on the Forgot your
password or username? link in the Login page and follow instructions.
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FMA Frequency Response
Sign Convention Change

ad Frequency Response Data Editing for NERC RS E

FR Components Editing ‘ Events Collection and Repart | Events Summary All Bz ‘ Swaitch o FMA Client

Frequency Responze Caloulstions using highest ACE
Interconnection S election

FR = MW Logs /107 Delta Fre
() Easten () Western (O ERCOT ) Qusbec 4

b/ Lose = hded [ DeltatCE (BA)) - Const * 10 * Freq Bias * Delta Freg

Stat Date/Time | Mon, Oct 10, 2011 % | 1200004 2|  Date/Time in Eastern Time Zone DeltaFreq = Freq -Freqd
EndDate/Time | Tue, Oct 11. 2011 % | 1200004M 2 | Fiead = Avgoft-2Sectot-16Sec N
® Risal Time Everts © BA Ertered Everts FieqB = Avgoft+195ectat+52Gec
Congtants
10/10/2011 2216:27 MISD .
10/10/2011 21:2211 PJM ElConst = 06
10/10/2011 131537 FIM
10/10/ 3l 28 R 1L il Const = 0.6
1071073
10/10/3
10/10/3
1010/3
101073
10/10/3
1041073
10103 o
10/10/3 -
10/10/3
1041073 . -
101073
BAFR

Edit Data in Eastern Prevailing Time

B4 Mame MIS0
1. Actual Met Interchangs - Point & 0 b IT

DISCLAIMER

2. Actual Met Interchange - Point B ] Tt 10-Second SCAT

3. Change in Met Interchange

he event Frequency Response is an approximate estimate walue using the best available 1-second phasor frequency data, ACE
data, and equatigosshoun bel by defipfion betog developed b MIERC Sub committees and Frequency Response Standard
| Cirafting team. Provided solely for Informational purposgs

4. Load [-] or Generation [+] Loss

5. B& Response
E. Change in Interconnection Frequency [from Paint A ta Paint B] - 1 E E 2011 11:4211 PM

7. BA Frequency Response ! Hz

. 7 Hz
8 BA Met System Diemand [load] at Paint &

2 H
9. Synchronized Capacity at Point 4 :
10, Frequency Paint A
bt
11. Frequency Paint B
Frequency Bias of the BA -1115 Mw /0.1 Hz

2 B ey S 0wk W/ Loss [+ Gen, Loss | - Load Loss] 239 M

Frequency Response -1883 Recalculate || MW F 0.1 Hz

[ save J[ P [ o= |

NERC 3 Electric Power Group
RELIABILITY CORPORATION. frmm———=— ——— Oct ‘11, Page 4



Frequency Event Detection Methodology

= Delta Frequency Detection Methodology:

A frequency event is detected and captured if during a 15-second rolling window the
frequency jumps beyond the frequencies shown in the table below for each
interconnection. The thresholds in the table are being monitored and tuned to ensure the
appropriate significant events are captured. Currently we are investigating a more
effective threshold for HQ
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DELTA Methodology
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WECC Frequency Error- 2nd Quarter, 2009, 2010 and 2011
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WECC Frequency Error- 3rd Quarter, 2009, 2010 and 2011
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FrequencyError - rms mhz
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WECC Daily Frequency Performance Last 4 Quarters
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WECCEpsilon 10 profile from 1998 to Present
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WECC TIME ERROR STATISTICS

Exhibit E

Quantity
January
o"Fast”
Total number of Time Error corrections 10 Corrections
" - . 0%  @'Slow"
Fast" Time Error Corrections 5 50 Corrections
"Slow" Time Error Corrections 5
Net Total Duration of TE Correction (Hrs) 61.5 Hours
"Fast" Time Error Corrections 30.0 Hours
"Slow" Time Error Corrections 315 Hours
Average Duration
Average Duration of Time Error corrections (Hrs) 5.59
) . 8.0 -
"Fast" Time Error Corrections 5.6 Hours
) . 6.0 A I )
"Slow" Time Error Corrections 6.3 Hours @ O'Fast” Corrections
% 4.0
% 2.0 @"Slow" Corrections
0.0 -
Actual "Time Error" correction achieved 58.65 Seconds
Quantity
February Y
Total number of Time Error corrections 11
"Fast" Time Error Corrections 6
"Slow" Time Error Corrections 5
o"Fast"
Corrections
Net Total Duration of TE Correction (Hrs) 60.5 Hours 'g‘r’rfémns
"Fast" Time Error Corrections 235 Hours
"Slow" Time Error Corrections 37.0 Hours
Average Duration
Average Duration of Time Error corrections (Hrs) 5.50 60
"Fast" Time Error Corrections 5.5 Hours ’
"Slow" Time Error Corrections 6.2 Hours 607 DFast Corrections
4.0 4
20 4 @Slow Corrections
Actual "Time Error" correction achieved 75.29 Seconds 0.0 -
March Quantity ~ ~14%
Total number of Time Error corrections 14
"Fast" Time Error Corrections 2
"Slow" Time Error Corrections 12
o"Fast”
Corrections
Net Total Duration of TE Correction (Hrs)  91.5  Hours B o ons
"Fast" Time Error Corrections 9.0 Hours
"Slow" Time Error Corrections 825 Hours
. " . Average Duration
Average Duration of Time Error corrections (Hrs) 6.54
"Fast" Time Error Corrections 6.5 Hours 8.0 7
"Slow" Time Error Corrections 6.9 Hours 6.0 1 OFast
20 1 Corrections
) @Slow
2.0 T Corrections
Actual "Time Error" correction achieved 83.78 Seconds 0.0 -
April Quantity
Total number of Time Error corrections 11 P eN



"Fast" Time Error Corrections 3 27%

"Slow" Time Error Corrections 8
o"Fast"
Corrections
i i a"Slow"
Net Total Duration of TE Correction (Hrs) 71.0 Hours Conactions
"Fast" Time Error Corrections 21.5 Hours

RETURN "Slow" Time Error Corrections 49.5  Hours

Average Duration of Time Error corrections (Hrs) 6.45

Average Duration

"Fast" Time Error Corrections 6.5 Hours 8.0 7
"Slow" Time Error Corrections 7.1 Hours 6.0 7 DFast Corrections
4.0 4
2.0 @Slow Corrections
Actual "Time Error" correction achieved 70.67 Seconds 00 -
May 0% Quantity
Total number of Time Error corrections 19
"Fast" Time Error Corrections 19
"Slow" Time Error Corrections 0
® Comectons
Net Total Duration of TE Correction (Hrs) ~ 157.5 Hours 100% B Sow s
"Fast" Time Error Corrections 157.5 Hours
"Slow" Time Error Corrections 0.0 Hours
Average Duration of Time Error corrections (Hrs) 8.29 Average buraton
"Fast" Time Error Corrections 8.3 Hours 10.0 1
"Slow" Time Error Corrections 0.0 Hours s:g | e ions
4.0 1 — @Slow
20 1 Corrections
Actual "Time Error" correction achieved 119.36 Seconds 00
June Quantity
Total number of Time Error corrections 16 13% OFast'
"Fast" Time Error Corrections 14 .?;,;'jf"”"s
"Slow" Time Error Corrections 2 Corrections
87%
Net Total Duration of TE Correction (Hrs) 112.0 Hours
"Fast" Time Error Corrections 98.5 Hours
"Slow" Time Error Corrections 13.5 Hours
Average Duration
Average Duration of Time Error corrections (Hrs) 7.0 50 -
"Fast" Time Error Corrections 7.0 Hours 60 ket Conections
"Slow" Time Error Corrections 6.8 Hours
4.0 1 @Slow Corrections
2.0 4
Actual "Time Error" correction achieved 106.71 Seconds 0.0~




Quantity

July
Total number of Time Error corrections 14
"Fast" Time Error Corrections 11
"Slow" Time Error Corrections 3
o"Fast”
799 Corrections
Net Total Duration of TE Correction (Hrs) ~ 100.0 Hours B oW ons
"Fast" Time Error Corrections 85.0 Hours
"Slow" Time Error Corrections 15.0 Hours
Average Duration
Average Duration of Time Error corrections (Hrs) 7.14 100 -
"Fast" Time Error Corrections 7.7 Hours 8.0
"Slow" Time Error Corrections 5.0 Hours 6.0 +— BFast Corrections
4.0 @Slow Corrections
2.0 +—
) . . 0.0
Actual "Time Error" correction achieved 84.61 Seconds
Au qu st Quantity
o"Fast”
Total number of Time Error corrections 15 4 Comeations
"Fast" Time Error Corrections 7 -Cscl':')rvgctions
"Slow" Time Error Corrections 8
Net Total Duration of TE Correction (Hrs) 91.0 Hours
"Fast" Time Error Corrections 45.0 Hours
"Slow" Time Error Corrections 46.0 Hours
Average Duration
Average Duration of Time Error corrections (Hrs)  6.07 8.0 -
"Fast" Time Error Corrections 6.4 Hours 6.0 |
"Slow" Time Error Corrections 5.8 Hours 2.0 4 DFast Corrections
2.0 @mSlow Corrections
0.0 -
Actual "Time Error" correction achieved 90.30 Seconds
September Quantity
Total number of Time Error corrections 14
"Fast" Time Error Corrections 4
"Slow" Time Error Corrections 10
o"Fast”
Corrections
Net Total Duration of TE Correction (Hrs)  84.5  Hours B Sow
orrections
"Fast" Time Error Corrections 21.5 Hours
"Slow" Time Error Corrections 63.0 Hours
Average Duration
Average Duration of Time Error corrections (Hrs)  6.035 8.0 -
"Fast" Time Error Corrections 5.4 Hours 6.0
: @"Fast" Correction:
"Slow" Time Error Corrections 6.3 Hours 4.0 - e oeeton
20 4 @"Slow" Corrections
0.0 -
Actual "Time Error" correction achieved 92.24 Seconds
0%0%
"



RETURN

RETURN

October Quantity
Total number of Time Error corrections 0
"Fast" Time Error Corrections 0
"Slow" Time Error Corrections 0
o"Fast”
Corrections
Net Total Duration of TE Correction (Hrs) 0.0 Hours R
orrections
"Fast" Time Error Corrections 0.0 Hours
"Slow" Time Error Corrections 0.0 Hours
Average Duration
Average Duration of Time Error corrections (Hrs) 0 1.0 -
"Fast" Time Error Corrections 0.0 Hours 0.8 7 BrFast: Corect
ast” Corrections
"Slow" Time Error Corrections 0.0 Hours 06 7
gg | @"Slow" Corrections
0.0 -
Actual "Time Error" correction achieved 0.00 Seconds
0%
November Quantity
Total number of Time Error corrections 0 0
"Fast" Time Error Corrections 0
"Slow" Time Error Corrections 0
o"Fast”
Corrections
i B @"Slow"
Net Total Duration of TE Correction (Hrs) 0.0 Hours Conactions
"Fast" Time Error Corrections 0.0 Hours
"Slow" Time Error Corrections 0.0 Hours
Average Duration
Average Duration of Time Error corrections (Hrs) 0 1.0 7
"Fast" Time Error Corrections 0.0 Hours 08 1 aFast” Corrections
"Slow" Time Error Corrections 0.0 Hours g'j
0'2 @"Slow" Corrections
0.0 -
Actual "Time Error" correction achieved 0.00 Seconds
December Quantity
- 0% 0%
Total number of Time Error corrections 0
"Fast" Time Error Corrections 0
"Slow" Time Error Corrections 0 OFast
Corrections
) ) a"Slow"
Net Total Duration of TE Correction (Hrs) 0.0 Hours Corrections
"Fast" Time Error Corrections 0.0 Hours
"Slow" Time Error Corrections 0.0 Hours )
Average Duration
Average Duration of Time Error corrections (Hrs) 0 1.0 1
) . 0.8 |
"Fast" Time Error Corrections 0.0 Hours 06 | O'Fast’ Corrections
"Slow" Time Error Corrections 0.0 Hours 0.4 4
0.2 1 @"Slow" Corrections
0.0 -
Actual "Time Error" correction achieved 0.00 Seconds




RETURN

Annual Totals (YTD)

X o'Fast’
Quantity Corrections
@"Slow"

Total number of Time Error corrections 124 Corrections
"Fast" Time Error Corrections 71
"Slow" Time Error Corrections 53
QUANTITY 43%

o 57%

S 200 =

3

2 150

S 100

S 501

g OFast C

£ 0.0 A ! R ‘

3 1 2 3 4 5 6 7 8 9 10 11 12 @Slow Corrections

Month
Total Duration of TE Correction (Hours) 829.50 Hours
"Fast" Time Error Corrections 491.50 Hours
"Slow" Time Error Corrections 338.00 Hours
DURATION OF TE CORRECTION
% DOFast Corrections
@Slow C

Total Hours

10 11 12

Average puraton

6.0 +—
4.0 —
2.0 +—

O"Fast Corrections”

@"Slow Corrections”

1 2 3 4 6 7 8 9
Month
8.0
Average Duration of Time Error corrections (Hrs) 6.69
"Fast" Time Error Corrections 6.9 Hours
"Slow" Time Error Corrections 6.4 Hours
0.0
Actual "Time Error" correction achieved 781.61 Seconds

(or approximately 13.03  minutes)

*Send monthly to:

WSCC Performance Work Group (pwg@wecc.biz)
1ISO Grid Ops Security

*NOTE: Send Don Badly a copy of the EXCEL version

Don.Badley@nwpp.or
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Exhibit F

Boxplot of Daily Eastern Interconnection RMS1 by Year
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Xbar-R Chart of East Daily RMS1 (weekly groups) 1/1/10 thru 10/9/11
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Outlier weeks 15, 45,51, 70, 83, 90 (noisy outliers weeks beginning April 15, 2010, Nov 11,2010,
May 5, 2011, Sept 23, 2011)

Xbar-R Chart of East Daily Freq Error (weekly groups) 1/1/10 thru10/9/11
0.010
c 1
$ 0.005
s UCL=0.00402
o _P,w'“\/ _
g X=0.00112
£ 0.000 A
& h I 1 ® | cL=-0.00178
1
-0.005 4 T T T T T T T T T T
1 9 18 27 36 45 54 63 72 81 1)
Sample
0.008 [
UCL=0.007303
[}
2 0.006
©
a4
2 0.004 |
Q —
E R=0.002837
& 0.002
0.000 L | cL=0
T T T T T T T T T T T
1 9 18 27 36 45 54 63 72 81 %
Sample




Eastern Interconnection Time Error Survey
(PJM RTO Data)

October 2011



é/ 2011 Time Correction Data

Corrections Hours Avg Hours
2011 Fast Slow Fast Slow Fast Slow
JAN 5 0 38 0 7.6 0.0
FEB 2 0 15 0 7.5 0.0
MAR 2 0 10 0 5.0 0.0
APR 0 0 0 0 0.0 0.0
MAY 4 0 22 0 5.5 0.0
JUN 2 1 11 6 5.5 6.0
JUL 0 3 0 25 0.0 8.3
AUG 2 0 7 0 3.5 0.0
SEP 10 0 57 0 5.7 0.0
OCT 0 0 0 0.0 0.0
NOV 0 0 0 0.0 0.0
DEC 0 0 0 0 0.0 0.0




Historical Time Correction Trend
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ERCOT Interconnection

Frequency Control and Time Error
Correction Report

Resources Subcommittee Meeting
October 27, 2011



ERCOT Time Corrections Report - 2011

Time Corrections Total |[Hourson| Avg Hours |Avg Corrections|% Time on
Year Month Days Fast Slow Count | Control [Per Correction Per Day Correction
2011 Jan 31 7 1 8 23.15 2.89 0.26 3.1%
Feb 28 1 3 4 16.00 4.00 0.14 2.4%
Mar 31 2 4 6 15.25 2.54 0.19 2.0%
Apr 30 1 9 10 26.00 2.60 0.33 3.6%
May 31 0 4 4 11.50 2.88 0.13 1.5%
Jun 30 0 13 13 44.00 3.38 0.43 6.1%
Jul 31 0 6 6 18.00 3.00 0.19 2.4%
Aug 31 0 4 4 12.00 3.00 0.13 1.6%
Sep 30 1 3 4 11.50 2.88 0.13 1.6%
Oct 31
Nov 30
Dec 31

3" Quarter: 13 Slow TECs and 1 Fast TEC.




Daily RMS1 of ERCOT Frequency
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Comparing July 2010 vs July 2011 profile of
frequency in 5 mHz bins
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Comparing August 2010 vs August 2011 profile of

frequency in 5 mHz bins
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Comparing September 2010 vs September 2011 profile

of frequency in 5 mHz bins
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Hydro-Québec TransEnergie

Freqguency and Time Error Report

Third Quarter 2011

The following data was computed from HQT archives.

Exhibit G

2011 July August September
Average Frequency 60,000518 Hz | 60,000474 Hz 60,000480 Hz
i\t/z?ggg‘gr[e)ga’;tgn from 0,0207 Hz 0,0212 Hz 0,0216 Hz
Most negative Time Error -0,59 sec. -0,83 sec. -1,27 sec.
Most positive Time Error 0,34 sec. 0,78 sec. 1,15 sec.
Average Time Error -0,088 sec. -0,126 sec. -0,113 sec.

Note : All data were computed from 3-sec. samples.

From : Nicole Lafontaine, ing.
Direction Contréle des mouvements d'énergie
HQT
514-879-4100 ext. 3613
lafontaine.nicole.2@hydro.qgc.ca
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