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39 | 0.736464 | 0.692158 | 0.062688
40 0.721046 0.691687 0.04724%6
41 0.716264 | 0.677295 | 0.057859
42 | 0.659338 | 0.626796 | 0.053787
43 | 0.675821 0.641788 | 0.054582
44 | 0.623497 | 0.599441 0.045725
45 | 0.630595 | 0.605486 0.0466
46 | 0.605347 | 0.576329 | 0.052673
47 | 0.624973 | 0596014 | 0.051434
48 | 0.608646 | 0.587306 | 0.043315
49 | 0.642793 | 0.605085 | 0.061412
50 | 0.602271 0.585528 | 0.038789
51 0.652404 | 0.628396 | 0.044489
52 | 0.759717 | 0.671908 0.11631

For the 2013 Analysis the final adjusted Mean and standard deviations are as follows:

Adjusted

Standard

Deviation

ARC Adjusted / Total
Week EWM Mean Sigma
1 0.666769 | 0.640796 | 0.045986
2 | 0.652985 | 0.633626 | 0.039877
3| 0.666834 | 0.624358 | 0.065743
4] 0751752 | 0.687119 | 0.086268
51 0.814394 | 0.752488 | 0.076839
6 | 0.851259 | 0.778238 | 0.086078
7 1 0918162 | 0.820452 0.10671
8 | 0.859139 | 0.765664 0.10918
9 0.8804 0.81831 0.071811
10 1 0.916957 | 0.083453
11 0.925147 | 0.839129 | 0.093111
12 0.94609 | 0.846178 | 0.105869
13 | 0.910042 | 0.833149 | 0.084841
14 | 0.850094 | 0.775289 | 0.088225
15 0.80376 | 0.753597 | 0.084623
16 0.83022 | 0.755801 0.089826
17 | _0.760718 | 0.708104 | 0.070584
18 | 0.808374 | 0.741029 | 0.083707
19 | 0.732615 | 0.683233 | 0.069011
20 | 0.664203 | 0.636624 0.04783
21 0.65962 | 0.618202 | 0.064953
22 | 0.604895 | 0.583271 0.043775
23 | 0.600222 | 0.57861% 0.04394
24 | 0.614147 | 0.592839 | 0.043072
25 | 0.621229 | 0.593629 | 0.049984
Page 3 of 4
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26 | 0.631272 | 0.605423 | 0.047411
27 | 0648284 | 0.617642 | 0.052152
28 | 0.654066 | 0.625136 | 0.049835
29 | 0.662703 | 0.633923 | 0.049235
30 | 0706335 | 0.665757 | 0.06039
31 | 0733585 | 0.695364 | 0.05598
32 | 0.739544 | 0.690624 | 0.067897
33 | 0725558 | 0.687558 | 0.056201
34 | 0731506 | 0.684335 | 0.066431
35 | 070791 | 0.670034 | 0.05712
36 | 0.759651 | 0.709367 | 0.067936
37 | 0747687 | 0.698972 | 0.067019
38 | 0733273 | 0.690603 | 0.061014
39 | 0.728627 | 0.684609 | 0.062902
40 | 071313 | 0684812 | 0.046522
41| 0708646 | 0.669929 | 0.058047
42 | 0668283 | 0.63516 | 0.053952
43 |  0.68486 | 0.649608 | 0.055474
44 | 0.631984 | 0607497 | 0.04584 |
45 | 0638943 | 0.612921 | 0.047252
46 | 0.613221 | 0583701 | 0.052831
47 | 0.631975 | 0.601864 | 0.052447
48 | 0.615991 | 0.594449 | 0.043254
49 | 0.651055 | 0.612137 | 0.062359
50 | 0.608965 | 0.591691 | 0.039118
51 | 0.666952 | 0.642458 | 0.044438
52 | 0776826 | 0.686243 | 0.117401
Page 4 of 4
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Response of PATH Allegheny Virginia Transmission Corporation
to Staff of Virginia State Corporation Commission Discovery Request
Virginia State Corporation Commission
Case No. PUE-2009-00043
Discovery request submitted by: Staff of Virginia State Corporation Commission

Discovery request set number: Third Date received: August 10, 2009

Response prepared by or under the direction of: Paul McGlynn

Responsible case witness for this response: Paul McGlynn, John Reynolds

Response date: August 19, 2009

VAStaff-I11-7:

With regard to the probabilistic load models used in the CETO anaI};ses, Manual 20, p. 23 states:
“The peak load values evaluated are at each of the 21 load values where: Peak Load =50/50
forecast annual peak (MW) x Mean (Per Unit of EWM) x (1+(No. of Sigma from Mean X Total
Sigma).”

a. Please confirm that the actual peak load values evaluated in the CETO studies,
based on the 21-point distribution, were determined using the calculation
documented here. If not, please explain in detail.

b. Please provide these calculations for the CETO analysis for the Mid Atlantic
zone, 2014, for all 21 load points, for weeks 10 and 12, showing the four inputs
and the result. Identify the source of each input (“50/50 forecast annual peak”,
“Mean (Per Unit of EWM)”, “No. of Sigma from Mean”, “Total Sigma”)”. If any
of the data has not been provided, please provide it for delivery years 2013 and
2014, Mid Atlantic zone, and for all weeks.

RESPONSE:

Subject to and without waiving its objections to this discovery request, including any separately
submitted objections to this set of discovery requests, if any, including objections to definitions
and instructions, PATH-VA responds as follows:

a. Yes, PIM confirms that the actual peak load values evaluated in the CETO studies, based
on the 21-point distribution, were determined using the calculation documented here.

b. The calculations requested are not outputted by the PRISM program as they are interim
calculations and thus, are not available. Notwithstanding, the 50/50 forecast annual peaks were
provided in the response to VAStaff-I-8(¢) and are consistent with the data included in PIM’s

Page 1 of 2
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2009 Load Forecast Report. Then, the Adjusted Mean and the Adjusted Standard Deviation,
contained in the response to VAStaff-III-6(b), are applied.

Page 2 of 2
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Response of PATH Allegheny Virginia Transmission Corporation
to Staff of Virginia State Corporation Commission Discovery Request
Virginia State Corporation Commission
Case No. PUE-2009-00043
Discovery request submitted by: Staff of Virginia State Corporation Commission
Discovery request set number: Third Date received: August 10, 2009
Response prepared by or under the direction of: Paul McGlynn

Responsible case witnesses for this response: Paul McGlynn, John Reynolds

Response date: August 19, 2009

VAStaff-111-8:

The response to VA Staff I-8-E (other assumptions and data used in.the CETO analyses) states
that a Forecast Error Factor of 0.03 is used in the CETO analyses.

a. Please describe the rationale and analytical basis for setting the Forecast Error
Factor at 0.03. Provide a copy of any analysis or study used to determine the
value.

b. Please describe through what process (stakeholder, PJM internal, etc.) the 0.03

value was selected, when it was selected, and when the value was last
reconsidered and confirmed or changed.

Please identify where this assumption is documented.

d. The Forecast Error Factor for PIM’s Reserve Requirements studies is presently
0.01. Does PIM believe a Forecast Error Factor of 0.01 is appropriate for the
Reserve Requirements studies, but a Forecast Error Factor of 0.03 is appropriate
for the CETO analyses, including of the large Mid Atlantic zone? If so, explain
why.

e. The CETO analysis is documented as based on a Loss of Load Expectation
(LOLE) of one day in 25 years (Manual 14B, Attachment C, p. 41). Please
explain how the Forecast Error Factor is taken into account, if at all, in assigning
probabilities to the various load and capacity states that are evaluated within the
CETO analysis.

f. Please re-run the CETO analysis for the Mid Atlantic zone for 2014 (which
resulted in a CETO of 8,190 MW) using Forecast Error Factors of 0.00, 0.01, and
0.02.

g. Please re-run the CETO analysis for the Mid Atlantic zone for 2014 (which
resulted in a CETO of 8,190 MW) using a Forecast Error Factor of 0.00 and 0.01,

Page 1 of 3
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and solving for the following reliability criteria: 1 day in 20 years; 15 years; 10
years; 5 years; 1 year.

RESPONSE:

Subject to and without waiving its objections to this discovery request, including any separately
submitted objections to this set of discovery requests, if any, including objections to definitions
and instructions, PATH-VA responds as follows:

(a) The Forecast Error Factor (FEF) has been used in Adequacy studies for about 20 years.
This value recognizes that as the planning horizon is lengthened, the uncertainty
associated with forecasted values increases. The FEF starts at /2 of one percent and
increases annually by ¥ of one percent to a maximum of three percent. This was a
stakeholder negotiated set of values, established several years ago and proved to be
appropriate and useful in performing Adequacy studies. The application of the FEF in
the PRISM model is straight forward. It is the amount by which the weekly variance, for
each of the 52 weeks in the load model, is increased for each successive planning year.
This calculation establishes the total sigma, or total variance, for each week, and the
LOLE calculation process continues on to establish the expected weekly maximum
(EWM) value.

(b) See response to (a) above.

(¢) See PJM Manual 20, page 23 for further information of how this value is used in the
calculation process. PIM typically performs sensitivity analyses 10 assess the impact of
this factor in the annual Reserve requirement study, see the 2008 RRS, page 13, Figure ii-
1.( http://www.pim.com/planning/resource-adequacv—planning/reserve—requirement-dev-

process.aspx )

(d) Even though the forecast reserve requirement is set three years prior to the Delivery Year,
incremental auctions are conducted closer to the Delivery Year to address any changes to
auction requirements. The final auction is conducted five months prior to the start of the
Delivery Year, so a lower 1 % forecast error factor makes sense to use in this specific
scenario. Should future load forecasts go up, additional generating capacity can be
secured through incremental RPM auctions. Use of the 1% Forecast Error Factor was a
result of the RPM stakeholder process. However, the CETO studies are performed
several years before the Delivery Year and therefore reflect a higher level of uncertainty.
In addition, should future load forecasts go up, retooling studies would be performed, but
there is not likely to be sufficient time to construct new transmission necessary to resolve
identified reliability criteria violations. As the CETO studies are updated and re-posted
closer to the Delivery Year, a lower FEF value may be used per the above value
determination process. The forecast error factor is part of the open stakeholder process
and any updates can be suggested and negotiated in this process. Currently, no proposals
for changes to this factor have been submitted in the PIM stakeholder process.

Page 2 of 3
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(e) See response to (d) above.

(f) The requested additional analysis is being conducted and the results will be provided as -
soon as available.

(g) The requested additional analysis is provided in Attachment VAStaff-1I1-8-A.

Page 3 of 3
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2014 MAAC
PRISM #
FEF

Rl (PRISM)
CETO (MW)
Load (MW)

PRISM #
FEF

RI (PRISM)
CETO (MW)
Load (MW)

PRISM #
FEF

RI (PRISM)
CETO (MW)
Load (MW)

PRISM #
FEF

RI (PRISM)
CETO (MW)
Load (MW)

4625
0.03
25
8190
64065

4941
0.02
25
7750
64065

4956
0.01
25
7490
64065

4980
0.00001
25
7400
64065

4924
0.03
20
7800
64065

4943
0.02
20
7370
64065

4958
0.01
20
7110
64065

4982
0.00001
20
7030
64065

4938
0.03
15
7280
64065

4945
0.02
15
6870
64065

4960
0.01
15
6620
64065

4983
0.00001
15
6540
64065

4930
0.03
10
6520
64065

4947
0.02
10
6130
64065

4962
0.01
10
5900
64065

4984
0.00001
10
5820
64065

4934
0.03
5
5140
64065

4951
0.02
5
4790
64065

4964
0.01
5
4580
64065

4985
0.00001
5
4510
64065

Attachmont Vi steifings.a

4949
0.03
1
1380
64065

4954
0.02
1
1130
64065

4966
0.01
1
980
64065

4986
0.00001
1
930
64065
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Response of PATH Allegheny Virginia Transmission Corporation
te Staff of Virginia State Corporation Commission Discovery Request
Virginia State Corporation Commission
Case No. PUE-2009-60043

Discovery request submitted by: Staff of Virginia State Corporation Commission
Discovery request set number: Third Date received: August 10, 2009
Response prepared by or under the direction of: Paul McGlynn
Respensibie case witness for this respease: Paul McGlynn

Response date: August 17, 2009

Supplemental Response date: November 20, 2009

YAStaff-ITI-10:

With regard to CETO values for the Mid Atlantic zone for 2015 and 2016. Has PIM performed
any analysis or prepared any estimates of the Mid Atlantic CETO for 2015 or 10167 If so, please
provide. Is PIM aware of any anticipated changes to the assumptions used in the 2014 CETO
analysis for the Mid Atlantic region that would affect CETO values for 2015 or 2016, other than
forecast peak load? If so, please describe the anticipated changes and their anticipated impacts
on CETO. Please re-run the CETO analysis for the Mid Atlantic zone for 2014 (which resulted
in a CETO of 8,190 MW) with the following changes to the annual and monthly peak load
values assumed for the analysis: add 1,000 MW, add 2,000 MW, subtract 1,000 MW, subtract
2,000 MW.

RESPONSE:

Subiject to and without waiving its objections to this discovery request, including any separately
submitted objections to this set of discovery requests, if any, including objections to definitions
and instructions, PATH-V A responds as follows:

No. CETO assessments for delivery years 2015 or 2016 have not yet been performed. Changes to
peak load characteristics, generation performance, and size and number of units in a study region
and the relationship between peak load and available generation all can directly impact the study
results. For example if the generation performance characteristics become worse {meaning they
are less available) the CETO will increase. Conversely if the reserves for a given study region
increase, the CETO will decrease. All of these modeling characteristics are updated with the
most current data for every CETO study performed.

The requested additional analysis work is in-process.

Page L of 2
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VAStaff-111-10 Restated:

With regard to CETO values for the Mid Atlantic zone for 2015 and 2016,

a. Has PIM performed any analysis or prepared any estimates of the Mid Atlantic
CETO for 2015 or 10167 If so, please provide.
b. Is PIM aware of any anticipated changes to the assumptions used in the 2014

CETO analysis for the Mid Atlantic region that would affect CETO values for
2015 or 2016, other than forecast peak load? If so, please describe the anticipated
changes and their anticipated impacts on CETO.

c. Please re-run the CETO analysis for the Mid Atlantic zone for 2014 (which
resulted in a CETO of &,190 MW) with the following changes to the annual and
monthly peak load values assumed for the analysis: add 1,000 MW; add 2,000
MW, subtract 1,000 MW, subtract 2,000 MW,

SUPPLEMENTAL RESPONSE:

a. PIM does not calculate CETO values for the “out years™ in its planning horizon, 1.¢., for
years beyond 5 years forward, Doing so has little meaning and can indeed lead to
misleading results. This is the case because that while it is true that load forecasts go out
that far (and farther}, knowledge of generation scenarios is far less certain.  Indeed, few
if any generators have signed ISAs beyond the five year horizon. Notwithstanding the
aforementioned, as part of its 2010 RTEP process, PIM will be calculating a 2015 CETO
value with all appropriate updated input values.

b. See Supplemental Response to VAStaff-1I1-10-(a) above.

¢. The CETO analysis for the Mid-Atlantic zone for 2014 for the load values requested

above 1s:
2014 +1000 +2000 1060 -2000
MAAC MW MW MW MW
l.oad
(MW) 64,065 65,065 66,065 53,065 62,065
CETO
(MW 8,190 9,300 10,400 7,080 5,980
Page 2 of 2
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Response of PATH Aliegheny Virginia Transmission Corporation
to Staff of Virginia State Corporation Commission Discovery Reguest
Virginia State Corporation Commission
Case Ne. PUE-2009-00043

Discovery request submitted by: Staff of Virginia State Corporation Commission
Discovery request set number: Third Date received: August 10, 2009
Response prepared by or under the direction of: John Reynolds
Responsible case witness for this response: John Reynolds

Response date: August 17, 2009

Supplemental Response date: November 20, 2009

VAStaff-Ili-14:

Please provide preliminary, estimated weather-normalized 2009 summer season peak loads for
the RTO and Mid Atlantic regions, based on the data available to date {which may be
preliminary load data for the most recent dates). Please identify the date of the latest actual load
data reflected in the estimates.

RESPONSE:

Subject to and without waiving its objections to this discovery request, including any separately
submitted objections to this set of discovery requests, if any, including objections to definitions

and mstructions, PATH-VA responds as follows:

No weather-normalized 2009 summer-season peak loads will be available until Cctober 2009,

SUPPLEMENTAL RESPONSE:
Weather-normaiized 2009 summer-season peak loads:
PIM RTO: 133,780 MW

PIM Mid-Atlantic: 59,480 MW

Page 1 of |
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Response of PATH Allegheny Virginia Transmission Corporation
to Staff of Virginia State Corporation Commission Discovery Request
Virginia State Corporation Commissien
Case No. PUE-2009-60043

Discovery request submitted by: Staff of Virginia State Corporation Commission
Discovery request set number: Fifth Date received: August 21, 2009
Response prepared by or under the direction of: Paul McGlynn
Responsible case witness for this response: Paul McGlynn

Response date: August 31, 2000

Supplemental Response date: October 16, 2009

VAStaft-V-4:

Please update the internal capacity assumptions for the 20 13 and 20 14 Mid Atlantic CETO
analyses to reflect the latest available information from PIM's retirement lists, PIM's
interconnection queues, RPM auctions, and any other sources of changed information since the
last update to these analyses.

RESPONSE:

Subject to and without waiving its objections to this discovery request, including any separately
submitted objections to this set of discovery requests, if any, including objections to definitions
and instructions, PATH-VA responds as follows:

A response will be provided when the analysis is completed.

SUPPLEMENTAL RESPONSE:

See Response to VAStaff-V-5-Supplemental.

Page 1 of 1
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Response of PATH Allegheny Virginia Transmission Corporation
to Staff of Virginia State Corporation Commission Discovery Request
Virginia State Corporation Cemmission
Case No. PUE-2009-00043

Discovery request submitted by: Staff of Virginia State Corporation Commission
Discovery request set number: Fifth Date received: August 21, 2009
Response prepared by or under the direction of: Paul McGlynn
Responsible case witness for this response: Paul McGlynn

Response date: August 31, 2009

Supplemental Response date: October 16, 2009

VAStaff-V-5:

Please update the 2013 and 2014 CETO analyses for the Mid Atlantic region based on the
updated internal generation assumptions,

RESPONSE:

Subject to and without waiving its objections to this discovery request, including any separately
submitted objections to this set of discovery requests, if any, including objections to definitions
and instructions, PATH-VA responds as follows:

A response will be provided when the analysis is completed.

SUPPLEMENTAL RESPONSE:

The requested updated 2013 and 2014 Mid-Atlantic CETO values are provided below. PIM’s
capacity model was updated to reflect changes in the interconnection queue, retirements and
generator performance data (to reflect performance over the 2004-2008 time period rather than
the 2003-2007 period).

2013 Updated Mid-Atlantic CETO and Assumptions:

--- Capacity = 69,196 MW, change = +863 MW

-~ Load: = 64,335 MW

-—- CETO value= 7,870 MW, change = -400 MW

Page 1 of 2

PATHVA-00027898



Att. JFW-2
Page 22 of 53

2014 Updated Mid-Atlantic CETO and Assumptions:
--- Capacity = 69,336 MW; change = +827 MW
--- Load = 64,065 MW

«-- CETO value= 7,720 MW, change = -470 MW

Page 2 of 2
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Response of PATH Allegheny Virginia Transmission Corporation
to Staff of Virginia State Corporation Commission Discovery Request
Virginia State Corporation Commission
Case No, PUE-2009-00043
Discovery request submitted by: Staff of Virginia State Corporation Commission
Discovery request set number: Fifth Date received: August 21, 2009
Respoense prepared by or under the direction of: Paul McGlynn

Responsible case witness for this response: Paul McGlynn

Response date: August 31, 2009

Y AStaff-v-6:

With regard to the response to VA Staff 1-8-C (mean seasonal trend and standard deviation
values for the 2013 and 2014 Mid Atlantic CETO analyses):

(a) For each ARC week, please provide the population of historical peak load values
from which the mean seasonal trend and standard deviation were computed. For
each peak load value, show the date, and if the peak load value was adjusted or
scaled in any way (for instance, to adjust for growth trend over time), identify the
actual, original peak load value and the scaling factor used. [To limit the volume
of data in the response, the response may be limited to ARC weeks with mean
seasonal trend greater than 0.9, or alternatively, the response may be limited to
those ARC wecks that significantly contribute to the LOLE in the CETO
analyses.]

(b} The 2 1 -point normal distribution used in the CETO analyses assigns over 1%
probability to values 2.52 sigma above the mean or higher, and almost a 3%
probability to values 2.1 sigma above the mean or higher (Manual 20 p. 22
Exhibit 6, summing the probabilities). Please provide any additional available
evidence that the underlying populations of historical daily peak loads, upon
which the means and standard deviations included in the response to VA Staff I-
8-C were derived, included instances 2.1 sigma above the mean or higher for the
ARC weeks with the highest Joad values {mean seasonal trend 0.9 or higher).
Identify all such instances, showing the date, actual peak load value, and adjusted
peak load value used to determine the mean seasonal trend and standard
deviation.

(¢} Provide any other evidence or argument in support of the assumption that for all
ARC weeks, and in particular the highest load weeks, it is appropriate to represent

Page 1 of 3
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peak load values 2.52 sigma above the mean and higher having over a 1%
probability, and peak foad values 2.1 sigma above the mean and higher having
close to a 3% probability.

RESPONSE:

Subject to and without waiving its objections to this discovery request, including any separately
submitted objections to this set of discovery requests, if any, including objections to definitions
and instructions, PATH-V A responds as follows:

(a). Historical load values are posted on the PIM website at: http://www.pjm.com/markets-
and-operations/compliance/nerc-standards/historical-load-data.aspx

The adjusted load values are the result of an intermediate calculation and are not outputted by the
PRISM meodel. The adjustment methodology is contained in proprietary software code.

(b). Historical peak loads are the basis for determining the megawait value of the sigma. They
are not the basis for determining the number of sigma that should be included in the load model.
That basis is described in (¢} below.

The load model used in CETO studies is based on only ten years of historical loads. This sample
size is not sufficiently large to establish the number of sigmas to include in the model. As
indicated by the CETO criterion of one day in 25 years, CETO studies examine very low
probability/high impact events. Extreme loads that may not have occurred in the previous ten
years, must be recognized in the CETO study model to fully capture all states that contribute to
system loss of load risk.

(c) The 21 point normal load distribution used in CETO analyses is defined on page 22 of
Manual 20. The most recent version of this Manual was approved at the October 18, 2007
Planning Committee meeting. The Reliability Assurance Agreement specifies in Atticle [ -
Definitions that CETOs are to be “determined in accordance with the PJIM Manuals”. The 21
point load distribution and associated probabilities are based on the convolution of load levels
with capacity outage states. This convolution identifies the load and available capacity states
that contribute to the system’s loss of load expectation. It is important that all states contributing
to this risk be modeled in the calculation.

The justification for the 21 point load distribution is explained in a paper authored by C.J.
Baldwin in 1969. This paper is copyright protected but can be obtained by placing an order with
www.infotrieve.com, providing the following article information:

Accession#: 00434361

Publication: Westinghouse Engincer

Details: March, 1969

Author: C.1. Baldwin

Title: Probability Calculation of Generation Reserves
Page 2 of 3
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PIM adopted the approach described in the Baldwin paper to define the number of standard
deviations to be represented in the load model used in LOLE studies. The table below shows the
reliability index (in years/day) for the PJM RTO as the number of standard deviations
represented in the load model is increased from 0.5 to 5.0. The reliability index saturates at
about 4.2 standard deviations. This analysis is the basis for modeling 4.2 standard deviations in
all PIM LOLE studies, including the MAAC CETO study.
Reliability
STD Index (RI)
Deviations  Years/Day

0.5 o0
1.0 o0
1.3 1464.38
2.0 28.76
2.5 11.49
3.0 10.54
3.5 10.22
4.0 10.04
4.2 10.00
4,5 9R7
5.0 9.95

Page 3 of 3
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Response of PATH Allegheny Virginia Transmission Corporation
to Staff of Virginia State Corporation Commission Discovery Request
Virginia State Corporation Commission
Case No. PUE-2009-00043
Discovery request submitted by: Staff of Virginia State Corporation Commission

Discovery request set number: Fifth Date received: August 21, 2009

Response prepared by or under the direction of: Paul McGlynn

Responsible case witness for this response: Paul McGlynn

Response date: September 3, 2009

VAStaff-vV-7:

In reference to the response to VAStaff-I11-6-A: Please describe more precisely, and provide the
formulas, by which "PRISM evaluates the relationship between the weeks in each of the months
and adjusts the shape to align with the forecasted monthly peak shape while preserving the
relationship between the weeks within a month." Provide at least one numerical example
showing how the mean and standard deviation values provided in VA Staff [-8-A are translated
into the mean and standard deviation values provided in VAStaff-1I1-6-B.

RESPONSE:

Subject to and without waiving its objections to this discovery request, including any separately
submitted objections to this set of discovery requests, if any, including objections to definitions
and instructions, PATH-VA responds as follows:

The formulas used to perform this adjustment are part of the proprietary software code used in
the PRISM model that can be made available pursuant to the protective order. In order to
actually make use of the PRISM program, however, the user would also need SAS, a
commercially available software package.

Page 1 of 1
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Response of PATH Allegheny Virginia Transmission Corporation
to Staff of Virginia State Corporation Commission Discovery Request
Virginia State Corporation Commission
Case No. PUE-2009-00043
Discovery request submitted by: Staff of Virginia State Corporation Commission
Discovery request set number: Sixth Date received: September 1, 2009

Response prepared by or under the direction of: Paul McGlynn, John Reynolds

Responsible case witness for this response: Paul McGlynn, John Reynolds

Response date: September 11, 2009

VAStaft-VI-5:

Please provide all documents, analyses, testimony, or other materials that explain or evaluate the
models, methodologies or assumptions used in PIM’s CETO analyses.

RESPONSE:
Subject to and without waiving its objections to this discovery request, including any separately
submitted objections to this set of discovery requests, if any, including objections to definitions

and instructions, PATH-VA responds as follows:

The CETO Study model and assumptions are explained in the following documents posted on
the PIM website:

Section 4 of PIM Manual 20: PJM Resource Adequacy Analysis:
http:///www.pim.com/documents/~/media/documents/manuals/m20.ashx

Attachment C of PJM Manual 14B: PJM Region Transmission Planning Process:
hitp/fwww pim.com/documents/~/media/documents/manuals/mJ 4b ashx

Appendix H of the 2008 PIM Reserve Requirement Study Report:

http/fwww. pim.conyplanning/resource-adeguacy-
nlanning/~/media/documents/reports/20081 01 5-item-04-2008-nim-reserve-requirement-
study.ashx

A technical description of the PRISM application used in CETO analyses is provided in the
whitepaper below:
http://www.pim.com/planning/resource-adeguacy-planning/~/media/planning/res-
adeq/2004062 1 -whitec-paper-s¢ctions] Z.ashx

Page I of 1

PATHVA-00021898



Att. JFW-2
Page 28 of 53

Response of PATH Allegheny Virginia Transmission Corporation
to Staff of Virginia State Corporation Commission Discovery Request
Virginia State Corporation Commission
Case No. PUE-2009-00043
Discovery request submitted by: Staff of Virginia State Corporation Commission
Discovery request set number: Sixth Date received: September 1, 2009
Response prepared by or under the direction of: Paul McGlynn; John Reynolds

Responsible case witness for this response: Paul McGlynn; John Reynolds

Response date: September 11, 2009

VAStaff-V]-6:

Please clarify the Forecast Error Factors (FEF) used in the 2013 and 2014 CETO analyses,
resolving the apparent contradiction between the response to V AStaff-1-8-C (which states that a
FEF of 0.03 was used for the CETO analyses in the 2008 RTEP, 2009 RTEP, and April 2009
Study), and the response to VAStaff-III-8-A (stating that the FEF starts at 1/2 of one percent and
increases annually by 1/2 of one percent),

RESPONSE:

Subject to and without waiving its objections to this discovery request, including any separately
submitted objections to this set of discovery requests, if any, including objections to definitions
and instructions, PATH-VA responds as follows:

The Forecast Error Factor (FEF) is 0.5% in year 1, increases annually by 0.5% until year 6 and
then remains constant at 3.0% for all future study years.

The CETO analysis for the 2013 delivery year was based on the 2008 load forecast, and the 2014
delivery vear analysis was based on the 2009 load forecast. Therefore, year 1 of the two studies
are 2008 and 2009 respectively. Hence the following Forecast Error Factors were apphied:

Bwrer Foschsr 5% a5 i5% iVi 5% is

Page I of 1

PATHVA-00021899



Att. JFW-2
Page 29 of 53

Response of PATH Allegheny Virginia Transmission Corporation
to Staff of Virginia State Corporation Commission Discovery Request
Virginia State Corporation Commission
Case No. PUE-2009-00043
Discovery request submitted by: Staff of Virginia State Corporation Commission
Discovery request set number: Eighth Date received: September 21, 2009
Response prepared by or under the direction of: Paul McGlynn

Responsible case witness for this response: Paul McGlynn

Response date: September 30, 2009

VAStatf-VIII-1:

The response to VAStaff-V-1 states that the EEFORd values used in the Mid Atlantic CETO
analyses for 2013 and 2014 were 6.41% and 7.00%, respectively. The response to VAStaff-1-8
states that the total internal capacity assumed in the 2014 CETO analysis for the Mid Atlantic
zone was 68,510.

a. Please provide the total internal capacity assumed in the 2013 CETO analysis for
the Mid Atlantic zone.

b. Please identify the reasons why the assumed EFORd and EEFORd values for
2014 were larger than for 2013, quantifying the impact of all identified causes.

RESPONSE:

Subject to and without waiving any objections to this discovery request, including separately
submitted objections to this set of discovery requests and objections to definitions and
instructions, PATH-V A responds as follows:

a.) The total internal capacity assumed in the 2013 CETO analysis for the Mid Atlantic zone
was 68,330 MW.

b.) The 2013 study was based on generator outage data from the five-year period 2002-2006.
The 2014 study was based on generator outage data from the five-year period 2003-2007.
The performance of generators varies from year to year. PJM does not investigate the
particular causes of changes in generator EFORd or EEFORdA values. In addition, the
collection of generators modeled in the 2014 study is not identical to that modeled in the
2013 study. Each study is updated to reflect the current status of the generator
interconnection queue and retirement plans.

Page 1 of 1
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Response of PATH Allegheny Virginia Transmission Corporation
to Staff of Virginia State Corporation Commission Discovery Request
Virginia State Corporation Commission
Case No. PUE-2009-00043
Discovery request submitted by: Staff of Virginia State Corporation Commission
Discovery request set number: Eighth Date received: September 21, 2009
Response prepared by or under the direction of: John Reynolds

Responsible case witness for this response: John Reynolds

Response date: September 25, 2009

VAStaff-VIII-2:

The responses to VAStaff-VI-2 and VI-3 provided aggregated Moody’s quarterly GMP values
for the RTO Region and Mid Atlantic region, respectively. Please provide the same aggregated
data for the following GMP updates:

(a) Mid Atlantic GMP values, based on the values used in the 2008 Load Forecast
Report.

(b) Mid Atlantic GMP values, based on the values used in the 2009 Load Forecast
Report.

(©) Mid Atlantic GMP values, based on the July 2009 update.

(d) RTO Region GMP values, based on the values used in the 2008 Load Forecast
Report.

(e) RTO Region GMP values, based on the values used in the 2009 Load Forecast
Report.

® RTO Region GMP values, based on the July 2009 update.

RESPONSE:

Subject to and without waiving any objections to this discovery request, including separately
submitted objections to this set of discovery requests and objections to definitions and
instructions, PATH-VA responds as follows:

The requested RTO Region GMP values for subparts (a) through (f) are included in attachment
VAStaff-VIII-2-A.

Page 1 of 1
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Response of PATH Allegheny Virginia Transmission Corporation
to Staff of Virginia State Corporation Commission Discovery Request
Virginia State Corperation Cominission
Case No. PUE-2009-00043
Discovery request submitted by: Staff of Virginia State Corporation Commission
Discovery request set number: Tenth Date received: October 7, 2009
Response prepared by or under the direction of: Paul McGlynn

Responsibie case witness for this response: Paul McGlymn

Response date: October 16, 2009

VAStaff-X-1:

VAStaff-VIII-4-c asked, "Based on the load model (weekly mean and standard deviation values)
used in the 2014 Mid Atlantic CETO analysis (which were provided in VAStaff-I11-6), please
calculate and provide the median annual load value when the week 10 EWM is set to 64,065."
The response stated that PATH-VA is unable to provide a response because "median annual load
value" it not a defined term or term used in the industry.

{a) Please confirm that the referenced load model represents probabilistically the Mid
Atlantic 2014 peak load during each week of the year. If not confirmed, please
describe what the load model represents.

(b Please confirm that in calculating the annual loss of load expectation ("LOLE") in
CETO analyses, the LOLE outcomes in the various weeks are assumed to occur
independently. If not confirmed, please explain the assumed probabilistic
relationship between the load and LOLE outcomes in the various weeks of the
year.

{c) Please calculate the annual median ("50/50") peak load value as represented in the
probabilistic load model used in the 2014 Mid Atlantic CETO analysis. This
would be the load value that, over the course of all 52 weeks, has a 50/50 chance
of being greater than, and a 50/50 chance of being less than, the annual peak load
value, as peak load outcomes are represented in the 2014 Mid Atlantic
probabilistic load model used in the CETQO analysis. Please understand this
median peak load value to be, for the Mid Atlantic region, the same as described
under Standard BAL-502-RFC-02 (footnote 2: "The median forecast is expected
to have a 50% probability of being too high and 50% probability of being too low
{50:50)" and footnote 1. "The annual period over which the LOLE is measured,
and the resulting resource requirements are established (June 1st through the
following May 31st)."
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(d) Please calculate the summer seasonal median ("50/50") peak load value as
represented in the 2014 Mid Atlantic CETQO analysis. This would be the load
value that, over the course of the weeks of the summer season, has a 56/50 chance
of being greater than, and a 50/50 chance of being less than, the summer seasonal
peak load value, as peak load outcomes are represented in the 2014 Mid Atlantic
probabilistic load model used in the CETO analysis.

RESPONSE:

Subject to and without waiving any objections to this discovery request, including separately
submitted objections to this set of discovery requests and objections to definitions and
instructions, PATH-V A responds as follows:

(a) Confirmed.

(b) In the development of the load model used in CETO analyses, the weeks are not assumed
to be independent as the historical weeks are ordered by magnitude. In the CETO
analyses, LOLE outcomes in the various weeks are assumed to occur independently.

(¢) The annual median (“50/50) peak load value as defined in the question is 65,555 MW,
PIM does not believe this definition is consistent with that defined in the referenced RFC
Standard.

(d) The summer median (“50/50”) peak load value as defined in the question is 65,555 MW,
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Respense of PATH Allegheny Virginia Transmission Corporation
to Staff of Virginia State Corporation Commission Discovery Request
Virginia State Corporation Commission
Case No. PUE-2009-00043
Discovery request submitted by: Staff of Virginia State Corporation Commission
Discevery request set aumber: Twelfth Date received: October 29, 2009
Response prepared by or under the direction of: Paul McGlynn

Responsible case witness for this response: Paul McGlynn

Response date: November 9, 2009

VAStaff-XT11-1:

The response to VAStaff-X-1.c stated in part that "PIM does not believe [the definition provided

m the interrogatory] is consistent with that defined in the referenced RFC Standard [referring to
Standard BAL-502-RFC-021."

(a) Please describe in detail what PIM believes to be the differences in the two definitions
that PIM believes are inconsistent {one in VAStaff-X-1-c, one in Standard BAL-502-
RFC-02).

(b} Please calculate the value, based on the load model used in the 2014 Mid Atlantic CETO
analysis, that would be consistent with the definition of median forecast in Standard
BAL-502-RFC-02, according to PIM's understanding of the standard, and with the load
model's week 10 EWM set to 64,065,

RESPONSE:

Subject to and without waiving any objections to this discovery request, including separately
submitted objections to this set of discovery requests and objections to definitions and
instructions, PATH-VA responds as follows:

(a) The two definitions do not refer to the same load. Requirement R1.1.2 of Standard BAL-
502-RFC-02 refers to the median forecast peak Net Internal Demand. As explained in
Section 4 of Manual 20: PJM Resource Adequacy Analysis, the load model represented
in CETO cases is based on Net Internal Demand adjusted by load associated with behind-
the-meter generation.

(b} The load model used in the 2014 Mid Atlantic CETO analysis represents Net Internal
Demand adjusted by load associated with behind-the-meter generation. This load model,
therefore, can not be used to calculate a value consistent with the definition of median

Page 1 0f 2
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forecast in Standard BAL-502-RFC-02. That definition refers to Net Internal Demand,
not Net Internal Demand adjusted by load associated with behind-the-meter generation.
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Response of PATH Allegheny Virginia Transmission Corporation
to Staff of Virginia State Corporation Commission Discevery Request
Virginia State Cerperation Commission
Case No. PUE-2009-00043
Discovery request submitted by: Staff of Virginia State Corporation Commission
Discovery request set number: Twelith Date received: October 29, 2009

Response prepared by or under the direction of: Paul McGlynn

Responsibie case witness for this response:  Paul McGlymn

Response date: November 6, 2009

VAStaff-X1-2:

The responses and supplemental responses to VAStaff-V-4 and VAStaff-V-5 updated the CETO
values for the 2013 and 2014 CETO analyses for the Mid Atlantic region based on updated
internal generation assumptions.

(a) Please provide, for the 2013 and 2014 CETO analyses for the Mid Atlantic region, the
original and updated values for total installed capacity, total unforced capacity, and
EFORd and EEFORJ outage rates.

s} Was there any change to the load management or behind-the-meter assumptions? If so,
please provide the updated values.

(c} Please identify the source of the changes to unforced capacity: changes in retirements,
capacity in the interconnection queues, RPM auctions, changes in outage rates, or other
sources. Provide the original and updated valuees for each identified component for each
year.

(d) Has PJM ever represented to stakeholders that changes in the internal unforced capacity
assumptions (such as retirements assumptions) have approximately an equal and opposite
impact on CETO values? (See, for instance, PIM's Responses to Questions on RPM
CETO/CETL Analysis, response #4, no longer posted on PJM's website but available as
Attachment A-5 to the Affidavit of James F. Wilson in Support of Complaint of the RPM
Buyers, filed May 30, 2008 in FERC Docket No. EI08-67). If so, please provide a copy
of such documents.

(e} If the decline in CETQO identified in the response to VAStaff-V-3 1s Icss than the mcrease
in unforced capacity, please explain why this is the case.
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() Please provide the updated table of available capacity values and cumulative probabilities
for the 2013 and 2014 Mid Atlantic CETO analyses, as was originally provided in
response to VA Staff I-8-C.

RESPONSE:

Subject to and without waiving any objections to this discovery request, including separately
submitted objections to this set of discovery requests and objections to definitions and
instructions, PATH-V A responds as follows:

(a)
Study Capacity | CETO | Installed Unforced PIMMA | PIMMA
Model Capacity Capacity Average | Average
(Rounded) EFORd | EEFORd
Original 2014 2008 8190 68510 63714 0.064 0.07
RTEP RRS
Original 2013 2007 8270 68330 63950 0.058 0.0641
RTEP RRS
Updated 2014 2009 7720 69340 64153 0.069 0.0748
(VA Staff-V-4 and RRS
V-5)
Updated 2013 2009 7870 65200 64024 0.069 0.0748
(VA Staft-V-4 and RRS
V-5)

{b} No changes were made to the load management or behind-the-meter
assumptions.

{¢) See Attachment VAStaff-XI1I-2-A. All changes were queue-related.

{d) The statement regarding equal and opposite impacts is unclear. PIM assumes
that the phrase is intended to state that an increase in the internal unforced capacity
results in an approximately equal decrease in the CETO value. This statement is
correct, all other factors being equal. The document referred to in the question can be
accessed on the PJM website at: hitp.//www.pim.com/~/media/documents/ferc/20058-
Tilines/ 200803 30-¢108000-000.ashiy. Response #4 in Atfachment A-5 in the
referenced FERC docket does not directly relate to the statement posed in this
interrogatory. PIM does not recall having specifically represented the statement to

stakeholders.

(e} This is not the case. The dechine in CETO identified in the response to VAStafl-
V-5 for both 2013 and 2014 is more than the increase in unforced capacity.
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(f) Attachment VAStaff-X1I-2-B contains the details for the updated 2013 Mid
Atlantic CETO derived using the 2009 RRS capacity model.

Attachment VAStaff-XT1I-2-C contains the details for the updated 2014 Mid Atlantic
CETO derived using the 2009 RRS capacity model.
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Pagezd8:0f A
2013 PJMMA
Gueue Projects Added MWC Reason
N36 10.0 Added o bring list up o date of Sept. 15, 2000
018 8.6 Added fo bring #ist up to date of Sept. 15, 2009
052 200 Added fo bring list up 1o date of Sept. 15, 2009
P01 13.0 Added to bring list up fo date of Sept. 15, 2008
P22 4.0 Added to bring list up to date of Sept. 15, 2009
P47 20.0 Added to bring list up to date of Sept. 15, 2008
P80 12.0 Added to bring list up to date of Sept. 15, 2009
Q47 140.0 Added to bring list up to date of Sept. 15, 2008
R43 4.0 Added to bring list up to date of Sept. 15, 2008
R58 55.6 Added to bring list up to date of Sept. 15, 2005
R72 18.0 Added to bring list up to date of Sept. 15, 2009
R73 5.0 Added to bring list up to date of Sept. 15, 2009
320 16.0 Added to bring list up to date of Sept. 15, 2009
832 250.0 Added to bring list up to date of Sept. 15, 2009
T102 1G.0 Added to bring list up to date of Sept, 15, 2009
T103 10.0 Added to bring list up to date of Sept. 15, 2009
T118 10.0 Added to bring list up to date of Sept. 15, 2009
T48 42.0 Added to bring list up 1o date of Sept. 15, 2008
T51 13.0 Added to bring list up to date of Sept. 15, 2008
152 20.0 Added to bring list up to date of Sept. 15, 2000
T53 7.3 Added to bring list up to date of Sept. 15, 2009
T66 6.7 Added to bring list up to date of Sept. 15, 2008
U2-083 5.0 Added to bring list up to daie of Sept. 15, 2009
Uz2-067 25 Added to bring list up fo date of Sept. 15, 2008
uz2-076 10.0 Added to bring list up to date of Sept. 15, 2000
Queue Projects/Machines
Removed MWC Reason
R42 6.0 Suspended
101 7.5 Energy Oniv Wind
T12 4.0 Capacity Modeled on Existing Generator
DOLFGEN 45 Netted Against Load
DOLFGEN 4.5 Netted Against Load
R2¢ 10.0 Capacity Modeled on Existing Generator
R20 16.0 Capacity Modeled on Existing Generator
Q28 44.0 Suspended
S03 5.0 Capacity Modeled on Existing Generator
NO3 7.0 Capacity Mcdeled on Existing Generator
Machine PMAX Changes MWC (New) MWC (Old) Reason
Mountain Creek Unit 4 820.0 74008 CiR Increase
Rock Springs Unit 1 162.2 157.8 increase to reflect queue project U4-015
Rock Springs Unit 2 162.8 158.5 Increase to refiect queus project U4-015
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Pagex39:% fAma
2014 PJMMA
Queue Projects Added MWC Reason
K18 2.1 Added 1o bring list up to date as of Sept. 15, 2009
N386 10.6 Added io bring list up to date as of Sept. 15, 2009
018 8.6 Added to bring list up ic date as of Sept. 15, 2009
052 20.0 Added to bring list up to date as of Sept. 15, 2008
PO 13.0 Added to bring list up to date as of Sept, 15, 2009
P47 20.0 Added 1o bring list up to date as of Sept. 15, 2009
P&C 12.0 Added fo bring iist up to date as of Sept. 15, 2009
Qa7 140.0 Added to bring list up to date as of Sept. 15, 2008
R43 4.0 Added to bring list up to date as of Sept. 15, 2008
R58 55.0 Added te bring list up to date as of Sept. 15, 2008
R72 18.0 Added to bring list up to date as of Sepi. 15, 2009
R73 50 Added to bring list up to date as of Sept. 15, 2609
520 10.0 Added to bring list up to date as of Sept. 15, 2009
832 250.0 Added to bring list up to date as of Sept. 15, 2009
8121 83.0 Added to bring list up to date as of Sept. 15, 2008
T102 10.0 Added 1o bring list up to date as of Sept. 15, 2009
T133 10.0 Added to bring list up {o date as of Sept. 15, 2009
T118 10.0 Added to bring list up to date as of Sept. 15, 2009
T49 42.0 Added to bring list up {o date as of Sept. 15, 2009
T51 13.0 Added to bring list up io date as of Sept. 15, 2008
T52 20.0 Added to bring list up to date as of Sept. 15, 2008
T66 6.7 Added to bring list up to date as of Sept. 15, 2009
T117 126.0 Added to bring list up to date as of Sept. 15, 2009
Uz2-076 10.0 Added to bring list up to date as of Sept. 15, 2009
Queue Projects/Machines
Removed MWC Reason
Q28 440 Suspended
Ry 240 Capacity Macdeled on Existing Generator
Machine PMAX Changes  MWG (New] MWC (Old) Reason
Rock Springs Unit 1 162.2 157.8 increase to reflect gueue project U4-015
Rock Springs Unit 2 162.8 158.5 Increase to reflect gueue project U4-015
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Response of PATH Allegheny Virginia Transmission Corporation
to Staff of Virginia State Corporation Commission Biscovery Request
Virginia State Corporatien Commission
Case No. PUE-2009-00043
Discovery request submitted by: Staff of Virginia State Corporation Commission
Discovery request set number: Twelfth Date received: October 29, 2009
Response prepared by or under the direction of: John Reynolds

Responsibie case witness for this response: John Reynolds

Response date: November 6, 2009

VAStaff-X11-3:

The response to VAStaff-Vi-4 did not inchzde updated load forecasts based on GMP data from
August 2009 as PJM stated it had not updated its forecast using that data. At this time, the most
recent updated peak load forecasts that have been provided are for July 2009 (VAStaff I-2,
VAStaff II1-2).

(a) Please provide the latest available updated peak load forecasts for the RTO Region, Mid
Atlantic region, and all zoncs, based on the latest available update to the GMP data
(which might be October 2009, September 2009, or an earlier month), if such update
more recent than July 2009 1s available.

() If an update s provided, please also provide the aggregate GMP values used in the
updated forecast, for the RTO Region and Mid Atlantic region, with the full detail
provided in carlier such updates (e.g., VAStaff VI-2 and VI-3).

RESPONSE:
Subject to and without waiving any objections to this discovery request, including separately
submitted objections to this set of discovery requests and objections to definitions and

instructions, PATH-VA responds as follows:

(a) The July update is the latest update. PIM is no longer updating the 2009 forecast model
and has begun to re-estimate the models for the 2010 forecast.

(b) Not applicable.
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Response of PATH Allegheny Virginia Transmission Corperation
o Stalf of Virginia State Corporation Commission Discovery Request
Virginia State Corporation Commissien
Case No. PUE-2009-00043
Discovery request submitted by: Staff of Virginia State Corporation Commission
Discovery request set number: Twelfth Date received: October 29, 2009
Respense prepared by or under the direction of: Paul McGlynn

Responsible case witness for this response: Paul McGlynn

Respeonse date: November 6, 2009

VAStaft-X11-4:

PIM Mamual 20: PIM Resource Adequacy Analysis, at page 32 states:

“The Load Deliverability Method requires the selection of a transmission
risk level to define the CETO. This risk must be very small when
compared to the one day in ten year LOLE applicable to generation risk.
A transmission LOLE of 1 D/ 25 Y was judged to be sufficiently smail.”

{a) Please provide all documents or analysis supporting the judgment that 1 D/25 Y is
"sufficiently small.”

(b) Would ID/20Y, I D/ 15 Y, or 1 IV 11 Y also be “sufficiently small”™? If the answer it
no te any of these, please provide any documents or analysis supporting that judgment.

RESPONSE:

Subject to and without waiving any objections to this discovery request, including scparately
submitted objections to this set of discovery requests and objections to definitions and
mstructions, PATH-V A responds as follows:

(a) Discussions to establish the 1 D/25 Y risk level were held in 1996 at the PIM Planning &
Engineering Committes. Attachment VAStaff-X11-4-A contains the basic rationale
which led the Planning Committee to the judgment that 1 D/25 Y was a sufficiently small
risk level.

{b) The aggregate risk to the customer is a combination of reserve adequacy risk and
transmission risk and the PIM Planning and Engineering Committee determined that a |
D725 Y transmission risk level was sufficiently small and that any greater level of risk

Page 1 of 2
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was not. PIM believes the rationale for selecting the 1D/25 Y criterion explained in the
response to VAStaff-X1I-4 subpart (a) is sound.
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955 JEFFERSON AVENUE

WALLEY FORGE CORPORATE CENTER
HORRISTOWN, PA 19403.2497

{630} 566-B800 » FAX {810) 668-4285

ViA FEDERAL EXPRESS

December 10, 1996

MAAC AREA COORDINATION COMMITIEE

Messrs. F ) Koza, Jr., Chalrman PECO Encrgy Company
. G. Cole, Vice Chairman Fenasyivania Power & Light Company
Mg i W Lathrop Aliegheny Electric Cooperative, inc.
Megsrs, I M, LoPorio Atlantic Blectric
H. J Reed Baltimore Gas and Flecinic Company
P F. Barber Citizens Lehman Power LP
H A Maloney, 11 City of Vineland Eloctric Utitity
B. C Tavler Drclmarva Power & Light Comspany
R Sherrill Electzic Clearinghouse, Inc.
D C Miller GPU Encrgy
1 B Tigue Mew York Staie Blentric & Gas Corporation
5. A Radman Potomac Electric Power Company
D M. Daly Public Service Electric and Gas Company
R. d. Kammer UG Utilities. Inc,
s, 5. Barpoulis U. & Generating Company
My B A Wodvka MAAC Biafl

Dany Commntice Momboers:
SUBAREA IMPORT CAPABILITY LOSS-OF-LOAD RISK

The Subarea Tie Method for calculating the Capacity Emergency Transfer Objective (CETO) has
been recently approved by the PIM Planning & Engineering Committee. This method recognizes

that there are two ways that 2 MAACU subarea can experience a loss-of-load event. 1fa subarea is
capacily deficient and

+ il'a subarea is capacity deficient and replacement energy from outside the subarea is
unavaitable

= il a subarea is capacity deficient and its import capability is insufficient 1o transfer the

required amount of replacement energy 10 the subarea even though that energy is
avaitable

~Ensuring the uslegagey, reliebility und secunty of the bulk deetric suppl o the MR- ie reglise”

H.CETD Pane 3 Fioure 49,4, 4 Cweripton of Releaity Brsus
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the Subarea Tie Method disjoins the evaluation of generation and subarea import capability risks
by setting a completely separate design leve! of reliability for generation and transmission,
Following long debates, the PJM Method & Analysis Subcommittes has recommended that a 1
day in 25 years loss-of-load expectation be used when evaluating subarea import capabitity risk.
This "1 in 25" situation would occur when a subarea loss-of-load event (voltage reduction, public
appeal, manual load dump, eic.) is due to insufficient import capability even though the remainder
of PIM and the world has sufficient generating capacity available to serve the subarea's capacity
needs. This import capability risk is in addition to, and totally separate from, the 1 day in
10 years reliability level established for insefficient generating capacity.

Currently, there are no industry standards that establish an appropriate level of risk of loss-of-load
contributed by inadequate import capability. With no industry standards tc guide i, the
Subcommittee generally used the following rationale to establish its recommendation:

+ Insufficient transmission capability risk should not contribute a major portion of risk of
the total loss-of-load risk for a MAAC subarea.

» A survey of MAAC loss-of-load events over the past ten years indicates that more
than 50% of such events were caused by insufficient transmission capability within
MAAC. This type of event would have been even more frequent if MAAC did not
have its current high level of generating reserves. Most Subcommittee members agree

that these high generating reserve levels are likely to disappear with industry
deregulation.

= Analyses showed that a Subarea Tie Method of CETO calculation based on 2 loss-of-
toad expectation of | day in 10 years produced CETO values equivalent to the ones
calculated with the previous method of CETO calculation.

® The Subcommittee believes that too many loss-of-load events have been caused by
transmission insufficiency and ,therefore, a level of subarea import capability risk

should be established which is greater than the 1 day in 10 years risk associated with
insufficient generation

® A considerably higher CETO level than current levels could place an unreasonable
financial burden on a subarea and may be viewed as capriciously restrictive of firm
transactions into a subarea. The 1 day in 25 vears risk level is 2 moderate boost to the

reliability standard that the Subcommitiee believes satisfactorily addresses both of
these concerns

W CETH Faga & Furs 144, 2
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+  While it recommends | day in 235 years for import capability risk, the Subcommitiee
also recommends that subarea reliability be tracked over the vears, and this value be
adjusted as deemed appropriate.

Sincerely,

Mark §. Kuras
Secretary, MAAC ACC

Menbh: #40766

cc MAAC ACC Associate Members
W. Dukes AES Power, Inc.
R. M. Boucher Calpine Power Services Company
W. L. Yeager Cinergy Corporation
K. M. Murphy PuPori Power Marketing, Inc,
D. W, Sandefur Huoosier Energy Rural Electric Cooperative, Inc.
W. 5. Harlan Koch Power Services, Inc.
i 1. Staszowski Mortheast Utilities Services Company
W. H. Crouch, Jr Gid Dominion Eleciric Cooperative
B 1 Blaweis PacifiCorp Power Marketing
L. Owen Senat Power Markeling
K. G'Hearn TransCanada Power Corporation

PIn Methods & Analysis Subcommitics

H.cETO Pags 7 Figure 111, 3
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Response of PATH Allegheny Virginia Transmission Corporation
to Staff of Virginia State Corporation Commission Discovery Request
Virginia State Corporation Commission
Case No. PUE-2009-00043
Discovery request submitted by: Staff of Virginia State Corporation Commission
Discovery request sef number: Thirteenth Date received: November 13, 2009
Response prepared by or under the direction of: Paul McGlynn

Responsible case witness for this response: Paul McGlynn

Respoense date: November 23, 2009

VAStaff-XHI-1:
The response to VAStaff-XlI-4.a provided Attachment VAStaff XI1-4-A, which states in part:

“This method [the Subarea Tie Method] recognizes that there are
two ways that a MAAC subarea can experience a loss-of-load
event. If a subarea is capacity deficient and:

® If a subarea is capacity deficient and replacement energy
from outside the subarea is unavailable

e If a subarea is capacity deficient and its import capability is
insufficient to transfer the required amount of replacement energy
to the subarea even though that energy is available”

“This “1 in 257 situation would occur when a sub-area loss-of-load
event (voltage reduction, public appeal, manual load dump, ete.) 1s
due to insufficient import capability even though the remainder of
PIM and the world has sufficient generation capacity available to
serve the subarea’s capacity needs. This import capability risk is
in addition to, and totally separate from, the 1 day in 10 years
reliability level estabiished for insufficient generating
capacity.” {emphasis in original]

a. Does PIM agree that a sub-area loss-of-load event can occur when the subarea is
capacity deficient and replacement energy from outside the subarea is unavailable
{first bullet above)? If not, please explain.

b. Does PIM agree that a Mid Atlantic loss-of-load event can occur when the Mid
Atlantic is capacity deficient and replacement energy from outside the Mid Atlantic is
unavailable (first bullet above, but applied to Mid Atlantic which is now a subarea of
the RTO)? If not, please explain.

Page 1 of 3
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c. Does PIM agree that when a sub-area experiences a loss-of-load event when the
subarea is capacity deficient and replacement energy from outside the subarea is
unavailable (first bullet above), this would be considered insufficient generating
capacity (an incident falling under and counted against the 1 D/10 Y standard from a
planning perspective), not import capability risk (falling under and counted against
the 1 ID/25 Y standard from a planning perspective)? If not, please explain.

d. Does PIM agree that with respect to the Mid Atlantic zone in 2014, there could be
circumstances when the Mid Atlantic is capacity deficient and replacement energy
from outside the Mid Atlantic is unavailable? If not, please explain.

e. Does PIM’s Load Deliverability Analysis (CETO analysis) methodology take into
account the possibility that when a subarea is capacity deficient it may simultaneously
be the case that replacement energy from outside the subarea 1s unavailable, and,
therefore, the loss of load event should be classified as resulting from insufficient
generating capacity, not insufficient import capability, and should not be counted as
an outage under the I D/25 Y standard? If so, please explain how the approach
distinguishes such events. If not, please explain why the methodology isn’t
overstating the risk of loss of load events classified as caused by insufficient import
capability.

f. Has PIM ever evaluated the likely correlation or coincidence of Mid Atlantic-level
and RTO-{evel loss of load events due to insufficient generating capacity or import
capacity for any future year? If so, please provide all relevant documents.

g. Has PIM ever evaluated the past correlation or coincidence of Mid Atlantic-level and
RTO-level extreme load cvents, low reserve events, or loss of load events? If so,
please provide all relevant documents.

h. Please provide, for every year since 2002, the five highest daily peak loads for the
PIM RTO and the five highest daily peak loads for the Mid Atlantic region,
identifying the date and hour of each.

RESPONSE:

Subject to and without waiving any objections to this discovery request, including separately
submitted objections to this set of discovery requests and objections to definitions and
mstructions, PATH-VA responds as follows:

a.
b.

c.

=

Yes.
Yes.
Yes.

Based on the best information available, PIM does not expect that replacement energy
from outside the Mid-Atlantic zone would not be available. However, due to unforeseen
operational circumstances, such a deficiency could occur.

No. The load deliverability test is designed to test the assumption that the systems
outside the area under test are not experiencing a capacity deficiency and greater than
forecast load. Since the PJM load deliverability test for an area allows for imports not

Page 2 of 3
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only from the remamder of PIM but also from systems external to PJM, it is exiremely
unlikely that there will be insufficient capacity available to satisfy the CETO of the area
under test. To the extent that energy from systems external to PJM cannot be imported
inte PJM, that situation would be associated with a loss of foad (1D / 10Y) event. To the
extent that energy cannot be imported nto the area under test, that situation would be
associated with insufficient import capability (1D / 25Y) event.

No.

. No.

. Historical metered load data, from which the information requested can be ascertained, is
available on the PIM website at: htto:/www. nim.conmymarkets-and-operations/ops-

analysis.aspy
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Response of PATH Allegheny Virginia Transmission Corporation
to Staff of Virginia State Corporation Commission Discovery Request
Virginia State Corporation Commission
Case No. PUE-2069-00043
Discovery request submitted by: Staff of Virginia State Corporation Commission
Discovery request set number: Thirteenth Date received: November 16, 2009
Response prepared by or under the direction of: Paul McGlynn

Responsible case witness for this response: Paul McGlynn

Response date: November 23, 2009

YV AStaff-X111-2:

Attachment VAStaff-XII-4-A also refers to a survey of MAAC loss-of-load events over the prior
ten years. Please provide this survey.,

RESPONSE:
Subject to and without waiving any objections to this discovery reguest, including separately
submitted objections to this set of discovery requests and objections to definitions and

instructions, PATH-VA responds as follows:

Documentation of this survey has not been retained and 11 is not available.

Page 1 of 1
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Response of PATH Allegheny Virginia Transmission Corporation
to Staff of Virginia State Corporation Commission Discovery Reguest
Virginia State Corporation Commission
Case No. PUE-2009-00043
Discovery request submitted by: Staff of Virginia State Corporation Commission
Discovery request set rumber: Thirteenth Date received: November 16, 2009
Response prepared by or under the direction of: Paul McGlynn

Responsible case witness for this response: Paul McGlynn

Response date: November 23, 2009

VAStaft-XT111-3:

Attachment VAStaff-X1I-4-A also states that “the Subcommittee also recommends that subarea
reliability be tracked over the years.” Has such tracking occurred? Please provide all documents
and analysis related to such tracking.

RESPONSE:

Subject to and without waiving any objections to this discovery request, including separately
submitted objections to this set of discovery requests and objections to definitions and
instructions, PATH-VA responds as follows:

PJM reviews operational events at the end of each summer period, but there is no formal tracking
of operational events to 1I3/25 Y. The only event PIM can recall having been attributed to
msufficient import capability into a sub-area occurred in the BGE/PEPCO area of PIM in July
1990. The RTEP process does review operational issues to the extent they impact on the need
for transmission upgrades as described in Section 2.5 of PIM’s annual RTEP report, excerpted
below:

2.5: Operational Performancs

PIMs RTEP process takes into account a number of factors any one or combination of
which can drive the need for transmission expansion upgrades. From an operational
perspective, PIM Planning staff in coordination with PIM Operations staff regularly
review performance issues associated with specific transmission facility overloads and
cutages as experienced in actual operations. As necessary, additional reviews and studies
within the PJM RTEP process are completed by PIM Planning staff to determine if
additional transmission expansion plans are required. Specifically, over the past several
years, ling loading relief, aging infrastructure and several other specific localized issues
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have been addressed within the context of operational performance as part of approved
expansion plans

The full text of the 2008 RTEP report is accessible from PIM’s web site via the following URL
tink:  http://www.pim.com/documents/reports/riep-report. aspx

Page 2 of 2
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Response of PATH Allegheny Virginia Transmission Corporation
to Staff of Virginia State Corporation Commission Discovery Request
Virginia State Corporation Commission
Case No. PUE-2009-00043
Discovery request submitted by: Staff of Virginia State Corporation Commission
Discovery request set number: Thirteenth Date received: November 16, 2009
Response prepared by or under the direction of: Paul McGlynn

Responsible case witness for this response: Paul MceGlynn

Response date: November 23, 2009

VAStaff-X111-4:

Please provide data on all PTM RTO loss of load events since 1970 {or as far back as data is
available) that PIM would classify as due to either insufficient generating capacity or insufficient
import capacity, as described and discussed in Attachment VAStaff-X1I-4-A. For each event,
please provide the following information:

{a) Date, time, duration.

(b) Actions taken: public appeal, voltage reduction, manual foad dump.
(¢} Area affected, referring to current PJM zones.

{d) Total customers, MW, and MWH affected.

{e) Cause of the event.

(f) Indicate whether the event was caused by “a subarea is capacity deficient and
replacement energy from outside the subarea is unavailable.”

{(g) Indicate whether the event was caused by “a subarea is capacity deficient and its
import capability is insufficient to transfer the required amount of replacement energy
to the subarea even though that energy is available.”

(h} Indicate whether the event should be considered the type of outage included under the
1 /10 Y standard, the 1 D/25 Y standard, or neither standard.
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RESPONSE:

Subject to and without waiving any objections to this discovery request, including separately
submitted objections to this set of discovery requests and objections to definitions and
instructions, PATH-VA responds as follows:

PJM has not retained information with which to provide responses to the request. However,

based on PIM’s best recollection, only three loss-of-load events have occurred in this time
period.

September 22, 1970 All PIM Approximately 2000 MW of load shed

July 3, 1990 BGE/PEPCO Approximately 100 MW of load shed

January 19, 1994 All PIM Approximately 1500 MW of load shed
Page 2 of 2
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