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1

I.

INTRODUCTION AND PURPOSE OF TESTIMONY

2

Q

Please state your name, business address, and position.

3

A

My name is Maximilian Chang. I am a Principal Associate with Synapse Energy

4

Economics, an energy consulting company located at 485 Massachusetts Avenue,

5

Cambridge, Massachusetts.

6

Q

Please summarize your work experience and educational background.

7

A

My experience is summarized in my resume, which is attached as Attachment

8

MPC 1. I am an environmental engineer and energy economics analyst who has

9

analyzed energy industry issues for more than seven years. In my current position

10

at Synapse Energy Economics, I focus on economic and technical analysis of

11

many aspects of the electric power industry, including: (1) utility reliability

12

performance and distribution investments, (2) nuclear power, (3) wholesale and

13

retail electricity markets, and (4) energy efficiency and demand response

14

alternatives. I have been an author and project coordinator for the 2011 and 2013

15

biennial New England Avoided Energy Supply Component reports used by

16

energy efficiency program administrators in the six New England states to

17

evaluate energy efficiency programs.

18

Q

Please describe Synapse Energy Economics.

19

A

Synapse Energy Economics is a research and consulting firm specializing in

20

energy and environmental issues, including electric generation, transmission and

21

distribution system reliability, ratemaking and rate design, electric industry

22

restructuring and market power, electricity market prices, stranded costs,

23

efficiency, renewable energy, environmental quality, and nuclear power.

24

Synapse’s clients include state consumer advocates, public utilities commission

25

staff, attorneys general, environmental organizations, federal government

26

agencies, and utilities.

27

Q

On whose behalf are you testifying in this case?

28

A

I am testifying on behalf of the Maryland Office of People’s Counsel (OPC).
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1

Q

Have you submitted testimony in other recent regulatory proceedings?

2

A

Yes. I have previously testified before the District of Columbia Public Service

3

Commission, the Massachusetts Department of Public Utilities, and the Maine

4

Public Utilities Commission. I have also filed testimony before the Delaware

5

Public Utilities Commission, Hawaii Public Utilities Commission, New Jersey

6

Board of Public Utilities, and the United States District Court District of Maine.

7
8

Q

Have you testified in front of the Maryland Public Service Commission
previously?

9

A

Yes, I have testified before the Commission in Case 9406 regarding Baltimore

10

Gas and Electric’s base rate case.

11

Q

What is the purpose of your direct testimony?

12

A

My direct testimony summarizes alternative assumptions and adjustments to

13

Pepco’s (the Company) benefit-to-cost analysis described in the direct testimony

14

of Karen Lefkowitz and other company witnesses. My testimony also addresses

15

issues raised in the Commission’s Order 87591 in Case 9406, which I understand

16

is the subject of requests for rehearing by both OPC and BGE. OPC Witness Paul

17

Chernick analyzed other aspects of the Company’s assumptions and provided me

18

with adjustments to make in the calculations that are summarized in my

19

testimony. The fact that I do not comment on every aspect of the Company’s

20

benefit-to-cost analysis and calculations should not be interpreted to mean that I

21

agree with those aspects.

22

Q

What data did you rely upon to prepare your testimony and exhibits?

23

A

I relied primarily on the direct testimony, exhibits, and work papers of the

24

Company witnesses. I also relied upon the document record established in the

25

Commission’s Case 9207 and the Company’s responses to various data requests.

26

Q

Do you have any data responses to attach to your testimony?

27

A

Yes. I am attaching cited data responses provided by the Company as Attachment

28

MPC 2.
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1

Q

Was your testimony prepared by you or under your direct supervision?

2

A

Yes.

3

II.

CONCLUSIONS AND FINDINGS

4
5
6

Q

Please summarize your conclusions and findings regarding the projected
costs and benefits of the Company’s Advanced Metering Infrastructure
(AMI) Initiative.

7

A

The following summarizes my conclusions and findings:

8

o My analysis indicates that the Company’s AMI Initiative has a present

9

value benefit-cost ratio of 0.99 based on: 1) assumptions of benefits and

10

costs described in detail in my testimony and in the testimony of OPC

11

Witness Paul Chernick, and 2) the Commission’s determination of cost

12

categories in Case 9207. Adjusting the Company’s analysis to include

13

more reasonable assumptions and cost categories shows that the benefits

14

from the Initiative are substantially less the Company’s projections.

15

o The uncertainties in the assumptions of benefits in the Company’s AMI

16

Initiative are described in detail in Witness Chernick’s testimonies.

17

Approximately 52 percent ($314 million) of the projected total benefits of

18

the AMI Initiative hinge on the Company’s assumptions regarding

19

avoided energy and capacity costs, and energy and capacity price

20

mitigation benefits. Approximately 56 percent ($178 million) of the

21

projected demand side benefits are attributed to the Company’s Dynamic

22

Pricing program and 24 percent ($77 million) of the projected demand

23

side benefits are attributed to the Company’s Energy Management Tool

24

program.

25

o Based on the findings from our benefit cost analysis showing that the

26

Company’s AMI Initiative is break-even, I recommend that the

27

Commission require the Company to file quarterly reports and to provide

28

the Commission with updates to ensure that the Company’s AMI Initiative

29

will cause no harm to ratepayers.
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1

Following the Company’s nomenclature, Witness Chernick’s testimony provides

2

a detailed analysis of the assumptions associated with elements of the Company’s

3

demand side benefits.

4

III.

HISTORY OF PEPCO AMI DEPLOYMENT

5
6

Q

Please describe your understanding of the history of Pepco’s initial AMI
Initiative.

7

A

In 2009, Pepco filed a petition (Case 9207) to deploy advanced metering

8

infrastructure across its electric and gas service territory in order to qualify for

9

Department of Energy (DOE) federal funding under the American Recovery and

10

Reinvestment Act of 2009 (ARRA). In its 2009 filing, Pepco estimated that the

11

benefit-to-cost ratio would be 1.74 on a present value revenue requirements

12

(PVRR) basis without the DOE funding, and 2.96 with DOE funding of

13

approximately $74.5 million on a PVRR basis.1

14

In Order 83532, the Commission stated:

15
16
17
18
19
20
21
22

We will require Pepco to deploy and deliver to its customers a costeffective AMI system. We will require Pepco to demonstrate that the
system is cost-effective for its customers as a condition of recovery of its
prudently incurred costs and an appropriate rate of return. The applicable
standards of prudence and cost effectiveness that we stated in Order No.
83531 for BGE shall apply equally to Pepco in connection with this
Proposal It is with this foundation that I analyze the Company’s benefitcost analysis in this proceeding.2

23

In Order 83571, the Commission cautioned:

24
25
26
27
28
29
30

The Proposal’s cost-effectiveness depends in part, however, upon other
factors over which the Companies have far less control. The majority of
AMI-enabled cost savings projected by the Companies arise from PHI’s
predictions about the degree to which the dynamic pricing options they
propose will motivate customers to reduce electricity usage during
Company-declared critical peak demand periods, and about the impact of
that reduction on wholesale market prices. But the foundation for the

1
2

Direct Testimony of George Potts. Case 9207. September 1, 2009. Page 13.
Maryland Public Service Commission. Order 83532. August 13, 2010. Page 2.
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1
2

Companies’ predictions about these “supply-side benefits” is far from
certain, in our view.3

3

The Commission’s approval of the Company’s proposed AMI deployment noted:

4
5
6
7
8
9
10
11

These limitations in the Companies’ business cases, as well as the
technological risks associated with AMI adoption at this stage of its
evolution, raise concerns about whether the Companies’ proposed
investment in AMI ultimately will prove cost-effective. In the case of
Pepco, these concerns are mitigated, in part, by the United States
Department of Energy’s (“DOE”) award to Pepco of a $104.8 million
Smart Grid Investment Grant, $68.3 million of which will be used to
partially offset the cost of AMI deployment. (footnote omitted)4

12

It is with this foundation that we view our analysis of the Company’s AMI efforts.

13

IV.

COST BENEFIT ANALYSIS OF COMPANY’S CURRENT PETITION

14
15

Q

Please summarize the Company’s benefit-cost analysis presented in this
proceeding.

16

A

Witness Lefkowitz summarizes the results of the Company’s Advanced Meter

17

Initiative benefit-cost analysis on Graph 1of her direct testimony. The Company

18

projects that its AMI provides a 3.54 benefit to cost ratio on a PVRR basis over

19

the period 2010–2023.

20

Q

Please discuss the projected costs of the Company’s AMI Initiative.

21

A

Witness Lefkowitz estimates the projected cost of the AMI Initiative will be

22

$175.5 million on a present value basis or $211.6 million on a cumulative basis.5

23

The amount consists of $73.8 million in AMI system costs, $66.6 million in

24

deferred costs, $27.1 million ongoing O&M expenses, and $7.9 million in

25

ongoing capital costs.6

3

Maryland Public Service Commission. Order 83571.September 2, 2010. Page 2.
Maryland Public Service Commission. Order 83571.September 2, 2010. Page 3.
5
Direct Testimony of Karen Lefkowitz. April 19, 2016. Table A.
6
Ibid.
4
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1
2

Q

How do the projected benefits compare to the projected costs in the
Company’s petition?

3

A

Witness Lefkowitz estimates that the Company’s AMI Initiative will produce

4

$708 million in benefits, with a PVRR of $617 million.7 The initial projected

5

benefits and costs produce a benefit-to-cost ratio of 3.52.8 The Company’s

6

estimate reflects 40 benefit and four cost categories. The PVRR of these

7

projections are summarized in Exhibit MPC 1 below. The projected costs are

8

presented in the first bar. The second bar shows the projected benefits attributed

9

to the Company’s AMI Initiative.

10

Exhibit MPC 1. Reported Costs and Benefits of Pepco AMI Initiative
$700,000
Ongoing Capital Costs
$600,000

Ongoing O&M Costs

$500,000

Recovery of Deferred Costs

$400,000

AMI System Costs
EMT Attributed Benefits

$300,000

DP Attributed Benefits
$200,000
CVR Attributed Benefits
$100,000

Energy and Capacity Revenues

$0

Operational Benefits
Costs

11

Benefits

12
13

Q

Mr. Chang, you provide several benefit-cost ratios in your discussion of the
history of the Company’s AMI Initiative. Please explain.

14

A

The Company’s presentation of its AMI program has changed based on input

15

assumptions for projected costs and benefits, and actual costs and benefits

16

experienced by the Company during installation. I do note that the Company’s

17

estimate of the benefit-to-cost ratio has increased from 2.96 when the Company
7

Ibid.
Direct Testimony of Karen Lefkowitz. At 10:19. The Company’s initial testimony indicated a benefit cost
ratio of 3.54. However, the benefit cost ratio drops to 3.52 based on the Company’s updated response to
Staff DR 6-1 Attachment C.
8
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1

first proposed its AMI initiative to 3.52 based on current costs and projections.

2

OPC Witness Chernick’s testimony addresses how and why the Company’s

3

projected avoided costs and benefits would be lower using different assumptions.

4

V.

BENEFITS

5

Q

Please discuss the Company’s projected AMI Initiative benefits.

6

A

As shown in Witness Lefkowitz’s Table A, the Company categorizes its estimates

7

of benefits into two main categories: 1) market-side benefits and 2) operational

8

benefits.

9
10

Q

Please elaborate upon the Company’s projected Advanced Meter
Infrastructure Initiative demand-side benefits.

11

A

The market-side benefits are projected benefits attributed to savings in the future.

12

The Company estimates that these benefits have a PVRR of $314 million.9 When

13

compared to the Company’s costs, the demand-side benefits, by themselves, result

14

in a benefit-to-cost ratio of 1.79.10 The Company’s estimate of demand-side

15

benefits represents approximately 51 percent of the overall total projected AMI

16

Initiative benefits. The Company presents the demand side benefits in 15

17

individual elements, but they can be consolidated into three main categories 1)

18

conservation voltage reduction (CVR) related benefits, 2) Dynamic Pricing (DP)

19

related benefits, and 3) Energy Management Tool (EMT) related benefits.11 The

20

Company estimates that the DP demand side benefits will provide $178.6 million

21

in benefits, the EMT demand side benefits will provide $77.2 million in benefits,

22

and the CVR demand side benefits will be $11.6 million. These benefits are

23

presented in Exhibit MPC 2.12

9

Staff DR 6-1 Attachment C.
Direct Testimony of Karen Lefkowitz. Graph 1.
11
Direct Testimony of Karen Lefkowitz. Table A.
12
Staff DR 6-1 Attachment C.
10
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3
4

Exhibit MPC
M
2. Sum
mmary of Prresent Valuee of AMI In
nitiative
Demand--Side Benefiits

4
5

Q

Is AMI necessary
n
forr some of th
he Companyy attributab
ble benefits??

15

A

No, as I discuss
d
in mo
ore detail bellow, AMI iss not necessaary for the Company to

16

provide en
nhanced com
mmunication
n to customeers regardingg their energyy usage. AM
MI

17

enables th
he Company
y to provide hourly
h
usagee data, but innformation oon energy

18

efficiency
y and conserv
vation do no
ot necessarilyy require hourly informaation. In

19

addition, the
t Compan
ny’s CVR pro
ogram does not necessarrily need to rrely upon

20

AMI. Utillities have been implemeenting or anaalyzing CVR
R program w
well before

21

AMI.13 Th
he Company
y has not yett calculated hhow much C
CVR impact is due to thee

22

existence of AMI.14 AMI
A providees more grannularity to the Company’’s CVR

23

program. I understand
d that Witness Chernick provides adj
djustments too the

24

y’s CVR ben
nefits in his testimony.
Company

17
18

Q

Please ela
aborate upo
on the Comp
pany’s proj ected AMI Initiative op
perationalside beneefits.

19

A

The operaational-side benefits
b
are projected beenefits attribbuted to savinngs in the
future from avoided distribution
d
service
s
O&M
M expenses aand avoided future

20
13
14

OPC
C DR 4-33, Atttachment B.
OPC
C DR 5-3.
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7

meter-relaated capital expenditures
e
s. The Comppany projects that its AM
MI Initiative

8

benefits have
h
a presen
nt value of $307 million ($344.9 milllion cumulaative). The

9

Company
y’s projected
d operational-side benefitts, by themselves, resultt in benefit-

10

to-cost rattio of 1.75 when
w
comparred to the Coompany’s prrojected AM
MI Initiative

11

present vaalue cost of $175
$
million
n.15 These beenefits are presented in E
Exhibit MPC
C

12

3.

9
10

M
3 Sum
mmary of Present Valuee of AMI Iniitiative
Exhibit MPC
Operational Benefitss

10
11

VI.

EMT Ben
nefits Shoulld not be Included

13
14

Q

Please su
ummarize why
w you reco
ommend thaat the EMT benefits sh
hould not bee
included in the Com
mpany’s anallysis.

18

A

While thee EMT progrram has geneerated energgy and capacity savings, these savinggs

19

should no
ot be attributeed to the Co
ompany’s AM
MI initiative, since thesee savings

20

could hav
ve been achieeved withoutt any of the AMI investm
ments made by the

21

Company
y. One of thee primary com
mponents off the Companny’s EMT pprogram is thhe

22

availabilitty of custom
mer informatiion over the internet. Thhe Company currently
15

Direect testimony of
o Karen Lefko
owitz. Graph 1..
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1

provides customer comparisons through its EmPower Maryland behavioral

2

program and provides other forms of customer information that does not

3

necessarily require AMI. AMI only provides hourly information to customers.

4

Q

Does the Company contend that the EMT program result in energy savings?

5

A

Yes. The Company attributes approximately $178 million of PVRR benefits to its

6

EMT program that it contends is enabled by the installation of AMI meters across

7

its territory. In fact, the Brattle Group report commissioned by the Company notes

8

that in determining the savings attributable to the PEPCO EMT program in its

9

regression analysis compared to the Delmarva Maryland service territory:

10
11
12
13
14
15
16
17
18

In the light of this finding, we conjecture that the customers reduced their
electricity usage in response to multiple rounds of communication from
Pepco starting with the deployment of AMI meters and being provided
access to detailed information on their electricity use through My
Account and on monthly electricity bills. Concurrent implementation of
dynamic pricing may have also increased customers' awareness and
value of the available energy usage information. Customers received a
variety of messages related to saving energy and tips for doing so, during
the time period.16

19
20

Q

Does the Company report the number of customers that log into the webbased EMT by quarter?

21

A

Yes, the Company noted in its response to OPC DR 3-11 and OPC DR 4-26 that it

22

reports the number of customers that access the web-based EMT on a quarterly

23

basis as part of the quarterly smart grid metrics under Case 9207.17, 18 The exhibit

24

below summarizes the number of “unique” customers that have accessed the web-

25

based EMT and the number of customers that have received high usage reports

26

for each quarter since 2013 as reported by the Company.

16

Schedule AF-2. Page 10.
OPC DR 3-11.
18
OPC DR 4-26.
17
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1
2

Exhibit MPC 4 Number of customers accessing web-based EMT and
receiving usage reports relative to number of AMI meters by quarter.
600,000

500,000

400,000

300,000

200,000

100,000

‐
1Q13 2Q13 3Q13 4Q13 1Q14 2Q14 3Q14 4Q14 1Q15 2Q15 3Q15 4Q15 1Q16

Number of AMI meters
Metric 37: Number of customers who have accessed the web‐based EMT (combined)

3
4

Q

What does the exhibit show?

5

A

The exhibit shows that relative to the number of AMI meters deployed, on

6

average the number of unique customers that access the web-based EMT is

7

approximately 42,000 since 2013 and approximately 53,000 since 2015. The

8

Company defines “unique visitors” as both new and returning customers, so that a

9

customer that logs on at least once per quarter would show up in the chart.19 In

10

addition, the exhibit also shows that on average 27 customers per quarter receive

11

high usage reports. Not shown in the exhibit, the Company also reports the

12

approximate average amount of time spent on the EMT by both residential and

13

business customers under Metric 40 and 41. In the last year, both metrics indicate

14

that the average time spent on the website is one minute for the 10% of customers
19

Pepco. Quarterly Advanced Metering Infrastructure Performance Metrics Report. Case 9207. Metric 37
definition.
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1

that access the EMT.20 The fact that approximately 90 percent of the Company’s

2

customers do not access and therefore do not spend time in the EMT website on a

3

quarterly basis suggests that the web-based EMT is not the primary source of

4

information for customers.

5
6

Q

Are there other forms of communication that the Company could implement
in lieu of the Energy Management Tool?

7

A

Instead of the EMT, the Company could mail out home energy reports (HERs)

8

that provide a comparison of a customer’s usage relative to their peers. In fact,

9

under the EmPower Maryland program, the Company does provide energy report
information to 337,044 reported participants.21

10
11
12
13
14

The Behavior Program, which primarily consists of providing Home
Energy Reports to customers, continues to provide energy savings. The
Home Energy Reports are also used to promote other EmPOWER
programs as well as deliver customer-oriented messaging.

15

In 2015, the Company reported mailing a total of 1.84 million home energy

16

reports.22, 23

17
18

Q

Have Home Energy Reports been implemented where smart meters have not
been installed?

19

A

Yes. Other utilities without smart meters frequently provide HERs to their

20

customers. For example, Massachusetts has not yet installed smart meters, yet

21

both National Grid and NSTAR (now Eversource) have implemented the same

22

type of HERs as BGE. National Grid began implementing its program in 2009,

23

while NSTAR began its program in 2010.24, 25 Examples of other utilities that

24

have implemented HERs without smart meters include Connecticut Power and
20

AMI quarterly reports.
Pepco. Pepco EmPOWER Maryland- Second 2015 Semi-Annual EE&C and Demand Response Report
July 1, 2015- December 31, 2015. Case 9155. Page A-2.
22
Pepco. Pepco EmPOWER Maryland- First 2015 Semi-Annual EE&C and Demand Response Report
January 1, 2015- June 30, 2015. Case 9155. Page 29.
23
Pepco. Pepco EmPOWER Maryland- Second 2015 Semi-Annual EE&C and Demand Response Report
July 1, 2015- December 31, 2015. Case 9155
24
https://ngma.opower.com/ei/app/index.html.
25
https://energyreportsma.opower.com.
21
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1

Light, Southern Maryland Electric Cooperative (SMECO) and Potomac Edison

2

(PE).

3

Q

What are savings seen in other utilities.

4

In general, Pepco estimated EMT savings fall toward the high end of the typical

5

range of savings from HERs of 1 to 2 percent.26 The Company projects savings of

6

1.73 percent that are attributable to the EMT program.27 For example, the

7

weighted average electricity savings rate for HERs in Massachusetts is 1.52

8

percent, as shown in Exhibit MPC 5 below. As noted above, the Massachusetts

9

utilities have not implemented widespread smart meters. Connecticut Light &

10

Power’s (now Eversource) pilot HER program generated 1.7 percent savings in

11

the first year and 1.8 percent savings in the second year without smart meters.28 In

12

Maryland, SMECO and Potomac Edison have reported savings of approximately

13

1.4 percent.29

26

Id, page 3. “In other studies, this type of information has stimulated customers to reduce their energy use,
creating average energy savings in the 1% to 2% range, depending on local energy use patterns.”
27
Staff 6-1. Attachment C.
28
NMR Group, Inc., Tetra Tech, Hunt Allcott. Evaluation of the Year 1 CL&P Pilot Customer Behavior
Program Final Report, March 4, 2013, available at
http://www.neep.org/sites/default/files/resources/FINAL%20CLP%20Behavioral%20Year%201%20Progra
m%20Report%20030613.pdf and NMR Group, Inc., Tetra Tech. Evaluation of the Year 2 CL&P Pilot
Customer Behavior Program (R2) Final Report, August 8, 2014, available at
http://www.energizect.com/sites/default/files/Evaluation%20of%20Year%202%20CL%26P%20Pilot%20B
ehavior%20Pgm%20(R2),%20Final%20Report,%208-8-14.pdf.
29
Calculations for SMECO based on reported sales from EIA form 861 and SMECO’s Semi-Annual
Q3/Q4 Report, (ML 164134). Potomac Edison reports 1.4 percent savings in its 2015 Semi-Annual
EmPOWER Maryland Report for the period of January 1 – June 30 (Case No. 9153), dated July 31, 2015
(ML 172112).
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1
2

Exhibit MPC 5. Savings Rates for Home Energy Reports in
Massachusetts
Cohort
NGRID Group 2009
NGRID Group 2010
NGRID Group 2010 Added
NGRID Group 2011
NGRID Group 2011 Added
NGRID Group 2012
NGRID Group 2012 Dual
NGRID Group 2013
NGRID Group 2013 Email
NGRID Group 2014
NSTAR Group 2010 Dual
NSTAR Group 2011 Dual
NSTAR Group 2012a
NSTAR Group 2012b
NSTAR Group 2013 Dual
NSTAR Group 2013b
NSTAR Group 2013 Dual
NSTAR Group 2014
Average
Weighted Average

Percentage
Savings*
2.37%
1.58%
2.32%
2.51%
1.57%
2.20%
1.56%
1.31%
0.50%
0.90%
0.20%
0.56%
2.16%
2.06%
1.29%
1.12%
1.57%
0.79%
1.48%
1.52%

Participants
24,005
65,170
23,805
99,446
60,605
86,898
12,621
324,002
46,105
94,874
18,660
8,451
55,857
17,033
37,801
65,798
20,991
8,637

*All savings are after the channeling adjustment (which removes double‐
counting with other programs)
Source: Navigant Consulting, Inc. and Illume Advising, LLC, Memorandum
to the Massachusetts Program Administrators and Energy Efficiency
Advisory Council regarding the Massachusetts Cross‐Cutting Behavioral
Program Evaluation Opower Results, March 2015, available at http://ma‐
eeac.org/wordpress/wp‐content/uploads/Behavior‐Program‐Impact‐
Evaluation‐Memo.pdf.

3
4
5

Q

Have the AMI-enabled tools available through the Energy Management Tool
platform enhanced energy savings?

6

A

No, it appears that the Company’s web-based online portal has low customer

7

engagement levels as I have shown. Such low engagement numbers imply that the

8

incremental impact of the AMI EMT on-line tools is small. Finally, other than
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1

hourly energy usage data, the tools available on the Company’s web portal do not

2

appear to require AMI capabilities.

3
4
5

Q

If the savings from the EMT program could have been achieved without the
AMI Initiative, should they be included in the Company’s cost-effectiveness
analysis?

6

No. I recommend that both the costs and the benefits of the Company’s EMT

7

program be removed from the Company’s cost-effectiveness analysis. This would

8

reduce the EMT market-related benefits by $97.2 million. In addition to removing

9

these benefits, I recommend that the costs associated with the EMT program

10

should also be removed.

11
12

Q

Have you estimated the costs attributable to the EMT that should be
removed?

13

A

Yes. Since the Company’s response to Staff DR 6-1 did not include detailed EMT

14

specific historical and forward costs , I estimated the costs associated with the

15

EMT program based on the cost of BGE’s SEM program relative to BGE’s total

16

costs in Case 9406. In that case, the SEM program represented approximately

17

7.44 percent of the total BGE Smart Grid Initiative cost. Therefore, I have applied

18

the same percentage to Pepco in the absence of more detailed information. This

19

adjustment reduces Pecpo’s AMI costs by $15.8 million on a present value basis.

20
21

VII.

Additional Operational Benefit Adjustments

22
23
24

Q

Did you make adjustments to the Company’s projection of benefits
associated with avoided capital from avoiding the early replacement of legacy
meters (OPR 06)?

25

A

Yes. I believe that the Company has over-stated savings in avoided capital from

26

avoiding the early replacement of legacy meters. In response to Staff DR 4-4, the

27

Company indicated that it does not need to replace all meters at the end of their

28

estimated 34 year life cycle.30 In addition, the Company provided the annual

30

Staff DR 4-4.
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1

number of meter exchanges for failures, obsolescence, or damage in response to

2

Staff 11-1.31 The Company used an estimate of 16,225 legacy meters retired

3

(twice the 8,089 meters actually exchanged in 2015). I adjusted the exchange rate

4

in the Company’s OPR 06 worksheet to reflect the average number of meter

5

exchanges from 2012 through 2015, which was 8,113. This adjustment reduces

6

the OPR benefits from $14.7 million to $7.4 million on a PV basis. Therefore, I

7

make an adjustment of $7.4 million (rounding) for OPR 06 in my analysis.

8
9

Q

Did you make adjustments to the Company’s projection of benefits from
improved billing activities (OPR 07)?

10

A

Yes. I believe that the Company may also be overstating the benefits associated

11

with improved billing activities. The Company’s actual FTEs involved in billing

12

issues was provided in response to Staff DR 12-27.32 The actual FTEs involved in

13

billing are much lower than the estimated FTEs provided in the Company’s Staff

14

DR 6-1 Attachment C for the same years. When I modified the worksheet to

15

incorporate actual FTEs for PEPCO, the result is a decrease in the PV benefits for

16

OPR 07 from $5.3 million to $2.6 million on a PV basis. Therefore, I have

17

reduced the PV benefits for OPR 07 by $2.7 million.

18
19

Q

Do you make adjustments to the Company’s projection of benefits from
improved remote connect and disconnect procedures (OPR 02)?

20

Yes. It appears that the Company may be overestimating the benefits associated

21

with improved remote connect and disconnect activities from both operational and

22

bad debt reduction perspectives by forecasting higher than normal levels of

23

disconnects and reconnects per year. The Company projects the number of future

24

disconnects to be approximately 32,000 per year.33 The Company’s own historical

25

data shows that the total number of disconnects in 2014 and 2015 were much

26

lower at approximately 17,000 and 22,000 events, respectively.34 The Company

31

Staff DR 11-1.
Staff DR 12-27.
33
Staff DR 6-1. Attachment C. OPR 02 worksheet.
34
Ibid.
32
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1

does not explain why there is an anticipated increase in disconnect activity by

2

10,000 between 2015 and 2016.35 When I adjust the projected number of

3

disconnect events to be at historical levels, this reduces overall benefits from

4

$24.3 million to $17.4 million (PV basis). Therefore, I have reduced the PV

5

benefits for OPR 02 by $6.9 million.

6

VIII. AMI Initiative Cost Details

7
8

Q

Do you include legacy meters in your benefit-cost analysis of the AMI
deployment?

9

A

No, we have not included the legacy meter costs in our benefit-cost analysis.

10

However, Witness Brockway has filed testimony regarding the treatment of the

11

legacy meters in the context of rate recovery.

12
13
14

Q

Do you have concerns regarding the treatment of the Company’s bill credits
paid to participants of the Dynamic Pricing program, but collected from
ratepayers?

15

A

Yes, the Company states that bill credits are not included in its cost-effectiveness

16

test since it considers the credits as transfer payments.36 I understand that Witness

17

Chernick’s testimony also discusses the issue of bill credits. While all ratepayers

18

pay for the credits, only participants in the SER program receive the benefit of the

19

bill credits.

20

Q

Does the Company’s analysis include participant costs?

21

A

No. The Company’s analysis does not incorporate participant costs.37

22

Q

Should the Commission consider participant costs?

23

A

Yes. While it is true that the credits are collected from all ratepayers and then paid

24

to a subset of ratepayers who then participate in the program, the program is not

35

It is my understanding that the Commission still requires a field technician to visit the premise at the time
of disconnection. However, this visit should not change the number of disconnect activities. The visit is
part of the disconnect process.
36
OPC DR 8-10
37
OPC DR 12-2.
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1

costless. The bill credits are intended to compensate participants of the DP

2

program who experience sacrifices during peak pricing periods through thermal

3

discomfort or other changes in behavior. These participants are providing a

4

service to the utility in the form of a load reduction, and consequently the

5

Company is compensating them to provide the load reduction service.

6

Q

Have other Commissions used bill credits as a proxy for participant costs?

7

A

Yes. Both California and Pennsylvania commissions recognize that the

8

participants in demand reduction programs make sacrifices to consume less

9

electricity during peak periods. The Pennsylvania Commission recognized that the

10

bill credits could be a monetary proxy for participant costs.38 The California

11

Commission recognized that the cost that a ratepayer must incur to participate in a

12

demand response program include capital costs, transaction costs, and the value of

13

services lost. 39 Further the California Commission also recognized that

14

participant costs must be determined in calculating the TRC and participant test.40

15

Both Commissions noted the difficulty in determining participant costs.

16

Q

What have California and Pennsylvania used for the participant cost proxy?

17

A

The Pennsylvania Commission initially used the full cost of bill credits as the

18

proxy value for participant costs.41 Ultimately, the Pennsylvania Commission

19

determined that 75% of incentive costs represented a proxy for participant costs.42

20

The California Commission determined that the maximum value for participant

21

costs would be: incentives + bill reductions – capital costs.43

22

Q

In light of the precedent in other states, what is your recommendation?

23

A

In our adjustment, we also include the full amount bill incentives in our

24

determination of cost effectiveness to be consistent with our recommendation in
38

Pennsylvania Public Utilities Commission. Order. Docket M-2015-2468992. June 11, 2015. Page 55.
California Public Utilities Commission. Rulemaking 07-01-041. December 21, 2010. Page 38.
40
Ibid.
41
Pennsylvania Public Utilities Commission. Page 55.
42
Ibid.
43
California Public Utilities Commission. Page 39.
39
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1

Case 9406. Our estimate of bill credits includes $15.6 million in bill credits paid

2

between 2012 and 2015.44 In addition, we include our estimate of $41 million of a

3

PV basis for future bill credits based on the Company’s estimate of $9 million for

4

bill credits in 2016.45 In our analysis, we assume that the Company will maintain

5

the $9 million per year. On a PV basis, our adjustment for the bill credits as a

6

proxy for participant costs results in an increase in costs by $66 million.

7

Q

Do you have any other cost adjustments to make in your analysis?

8

A

Yes. As I mentioned earlier, I have reduced the Company’s cost by removing my

9

estimate of EMT costs of $15.8 million on a present value basis from my analysis.

10

IX.

ALTERNATIVE COST-EFFECTIVENESS ESTIMATE

11
12

Q

Have you developed an alternative cost-effectiveness estimate for the AMI
projects based on OPC’s alternative assumptions?

13

A

Yes. After adjusting the Company’s estimates of benefits and costs based on

14

alternative assumptions that OPC Witness Chernick and I have made; I have

15

arrived at a benefit-cost ratio of 0.99. This means that the investments barely

16

break-even under OPC’s adjustments.

17
18

Q

What adjustments did you make to the Company’s estimates of operational
benefits?

19

A

In my alternative analysis I have adjusted the estimates of benefits in the

20

following six items (shown in Exhibit MPC 6):


21

I have assumed no benefits associated with DP avoided transmission and

22

distribution, per the testimony of OPC Witness Chernick. This results in a

23

reduction of $94.9 million in present value of benefits.46 This does not

24

include the transmission and distribution reductions due to EMT,

25

described above.

44

OPC DR 4-28.
Ibid.
46
Direct Testimony of Paul Chernick.
45
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1

I have assumed no benefits associated with the Energy Management Tool

2

(EMT). This results in a reduction of $20 million in present value of

3

benefits for EMT related transmission and distribution benefits.


4

I have included OPC Witness Chernick’s adjusted CVR benefits for

5

avoided transmission and distribution described in his testimony. This

6

results in a reduction of $9.1 million in present value of benefits.47


7

I have included an adjustment of $6.9 million for an adjustment to account

8

for reduced connect/disconnect benefits based on the number of historical

9

disconnects discussed in my testimony.


10

I have included an adjustment of $7.4 million for an adjustment to account

11

for reduced avoided capital for early replacement of legacy meters based

12

on the historical number of disconnects discussed in my testimony.


13

I have included an adjustment of $2.6 million for an adjustment to account

14

for reduced improvements in billing activities based on the number of

15

FTEs involved in billing disputes discussed in my testimony.


16
17

I have included Witness Chernick’s adjustment of $2.0 million for reduced
capacity revenues discussed in his testimony

47

Id.
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Exhibit MPC
M
6. Adjusted Operational Ben
nefit Estimattes (Presentt
Value, $2
2015 million
ns)

4
5

6
6
7

Q

What adjjustments did
d you mak
ke to the Com
mpany’s esttimates of d
demand sidee
benefits?

8

In my alteernative anallysis I have adjusted
a
the estimates off benefits in the

9

following
g ways in thee following four
f
items (sshown in Exhhibit MPC 77):


11

I have
h
includeed OPC Witn
ness Chernicck’s adjustedd CVR demaand side

12

beenefits descriibed in his teestimony. Thhis results inn a reduction
n of $5.1

13

million in pressent value off benefits.48


14

I have
h
includeed my elimin
nation of EM
MT DSM bennefits describbed in my

15

tesstimony. This results in a reduction
n of $77.2 miillion in pressent value off

16

beenefits.


20

I have
h
includeed Witness Chernick’s
C
addjustment foor DP DSM bbenefits

21

deescribed in his
h testimony
y. This resultts in a reducction of $1633.7 million iin

22

prresent value of benefits. This
T includees Witness C
Chernick’s D
DP DSM

23

beenefit adjustm
ments of $26
6.3 million ffor reduced aavoided capaacity effects,,

24

off $136 millio
on for reduceed avoided ccapacity price mitigationn effects, andd

25

$1
1.3 million fo
or DP avoided energy annd emission benefits.
48

Id.
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1
2
3

Exhibit MPC 7 Adjusted Demand Side Benefit Estimates (Present
Value, $2015 millions)
$350,000
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$250,000
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$67,945

$100,000
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$0
Pepco Reported CVR Adjustments EMT Adjustment DP Adjustments
DSM Benefits

Adjusted total
OPR benefits

4
5

Q

What adjustments did you make to the Company’s estimates of costs?

6

A

In my alternative analysis I have adjusted the estimates of costs in the following

7

ways (shown in Exhibit MPC 8):


8
9
10

I have included the cost of DP bill credits, as discussed in my testimony.
This results in an increase of $66.7 million in present value of costs.



In order to be consistent with the exclusion of benefits from EMT, I have

11

also removed the costs associated with the program. This results in a

12

reduction of $13.0 million in present value of costs.
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Exhibit MPC
M
8: Adjusted Cost Estimates ((Present Vallue, $2015
millions)

4
5

6
6
7

Q

How do your
y
adjustm
ments to benefits and ccosts affect tthe benefit--cost ratio of
the AMI program?

13

A

m adjustedd benefits of $227.7 milliion are
Shown beelow in Exhiibit MPC 9, my

14

marginallly higher thaan my adjusteed cost estim
mate of $2299.1 million. T
This leads too

15

an adjusteed benefit-co
ost ratio of 0.99.
0
This adj
djusted ratio is less than a third of thee

16

3.52 beneefit-cost ratio
o produced by
b the Comppany.49 Put ddifferently, thhe Companyy

17

claims thaat more than
n three dollarrs and fifty ccents of beneefits are prodduced for

18

every dolllar invested,, whereas my
y adjustmentts show thatt the investm
ments

19

marginallly break even
n.

14
15

Exhibit MPC
M
9. Adjusted Beneffits and Cossts
Present Valu
ue ($2015 mill)
Costs
Benefits
Net Benefitss
Benefit-Costt Ratio

PEPC
CO
$17
75.6
$6617.1
$4441.5
3.52

Adju
usted
estimate
$229.1
$227.8
-$1.3
0.99

16

Q

Is the Company’s AM
MI program
m beneficiall to ratepayeers?

19

A

It is essen
ntially break--even based on our estim
mates of costts and benefi
fits

20

attributable to the AM
MI Initiative. Should the Company’s remaining bbenefits

21

underperfform, then th
he program may
m not be ccost effectivee.
49

Based on the Com
mpany’s adjusteed benefits repo
orted in Staff D
DR 6-1 Attachm
ment C Updatee.
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1

X. FINDINGS AND RECOMMENDATIONS

2

Q

What are your findings?

3

A

The benefit-cost analysis, as adjusted by OPC, is essentially break-even. The

4

Company has overstated both market-side and operational benefits attributable to

5

the AMI program based on the testimony of OPC Witness Paul Chernick and Pete

6

Lanzalotta. When I use alternate inputs developed by OPC, the benefit-cost ratio

7

of the Company’s AMI Program is 0.99.

8

Q

What are your recommendations for the Commission?

9

A

I recommend, for the reasons explained in this testimony, that the Commission

10

require Pepco to provide a revenue requirement impact assessment and continue

11

to provide regular analyses of the cost-effectiveness of the AMI program going

12

forward in order to insure that the Company’s AMI is cost-effective.

13

Q

Does this conclude your testimony?

14

A

It does. However, I reserve my right to update my testimony based upon

15

additional information from the Company.
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Semitic policies. They are particularly
anxious to hasten the fall of Pontryagin
because the two mathematicians vying to
succeed him, Nicolai N. Bogolyubov
and Juri V. Procharov, are not considered anti-Semitic. It was in order to bring
about such pressure that the emigres
wrote their white paper.
Of course, Russian anti-Semitism is
nothing new. It dates back to the days
before the Russian revolution and in fact
was taught by the old Russian church
Prava Slava. But anti-Semitism did not
greatly affect the Soviet mathematical
community until World War II. AntiSemitism peaked in the last years of Stalin's life and then diminished somewhat
under Khrushchev. Then, in the 1960's,
anti-Semitism in mathematics began to
increase again as a small group of mathematicians gained positions of power. The
emigres explain that the activities of this
small group "permitted the spread of
anti-Semitism into areas where purely
bureaucratic control is insufficient and
where the implementation of such policies requires an act of collusion by qualified mathematicians."
Such charges of anti-Semitism are often countered by observers who note
that the Jews are a suspect community in
the Soviet Union. Since so many have
emigrated, those remaining behind are
said to share guilt by association, an image of a group of people whose allegiance is elsewhere. Thus a number of
Russians are in favor of denying Jews entrance into universities not because they
are Jews per se but because they may
eventually leave Russia. (In the Soviet
Union, education is viewed as a state investment in individuals.) However, the
discrimination against Jewish mathematicians predates the large-scale Jewish
emigration from Russia which a number
of observers feel is being used to rationalize anti-Semitism.
One of the most tragic aspects of the
discrimination against Soviet Jewish
mathematicians is its effect on Russian
mathematics. Many scientists contend
that there is no field of knowledge or culture to which Russians have contributed
as much as mathematics. But the incredible respect paid to Russian mathematics
is dissipating as it becomes apparent that
Russians can rise in the mathematical
community not because of their talent
but because of their political beliefs.
As a promulgator of these discriminatory policies, Pontryagin himself is a
tragic figure, one mathematician says.
He was a truly great mathematician, and
it is always tragic when a great mathematician becomes known not for his work
but for his bigotry.-GINA BARI KOLATA
1170

Briefing.
Utility Industry Is Cool
to Voltage Reduction Project
Some of the more expansive advocates of energy conservation hold that
conservation opportunities can be found
almost everywhere and that some are
very easy pickings indeed. The California
Public Utilities Commission (PUC) believes that it is making the most of one
such opportunity through its program of
conservation voltage reduction (CVR).
But utilities outside of California and
the utility commissions of other states
have been slow to embrace CVR. In fact,
the utility industry tends to throw cold water on voltage reduction as a conservation measure.
The California CVR program, now
nearing the end of its second year, is expected to achieve savings in 1978 of
more than 2.8 billion kilowatt-hours of
electricity, or the equivalent of 4 million
barrels of low-sulfur oil worth about $60
million. By 1985, the savings are expected to total more than 3.5 billion kilowatt-hours, equivalent to 5.3 million barrels of oil.
Moreover, according to the commission, CVR is being applied in a selective
fashion which requires no capital investments that are not cost-effective. Also,
properly applied, it does not degrade the
quality of electric service, unlike the system-wide voltage reductions or "brown
outs" sometimes resorted to by utilities in
power emergencies. In fact, a PUC report issued last January said the program
"has been highly successful both in conserving energy and allowing longer, cooler, and more dependable motor, lamp,
and appliance service."
California utilities seem by and large to
be embracing the program in good spirit
even though it means a reduction in their
potential electricity sales and revenues.
In a letter to the head of the PUC early
this year, Jack R. Horton, board chairman of the Southern California Edison
Company, said that the system-wide savings from voltage reduction appeared to
be twice what had been expected and
that the company was in the process of
"further increasing this significant energy
savings [program]." For a general rule of
thumb, PUC engineer George A. Amaroli
says that there is a 1 percent energy saving for every 1 percent of voltage reduction.
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What the CVR program involves is
lowering the top of the voltage range in
which lights, motors, and appliances operate efficiently. For many years, the utility industry has voluntarily observed as
its standard the range of 1 14 to 126 volts
prescribed by the American National
Standard Institute, Inc. Under the CVR
program, substation voltage regulators
are recalibrated to reduce the maximum
to 120 volts, at least for those distribution
feeder lines where this can be done economically and without lowering the voltage for customers at the end of the line
below 1 14.
In light of all the talk over the past 5
years about energy conservation, why
has the CVR concept not been widely
adopted? The fact is, many utility engineers believe that CVR is not cost-effective and does not actually produce a
conservation effect as great as the one
claimed by the PUC (a study made in
1974 by the American Electric Power
Service Corporation showed relatively
small energy savings). The utility industry
trade group, the Edison Electric Institute,
itself seems to dismiss CVR as having
little promise. Some state utility commissions have indicated an interest in the
California CVR project, but at least one
such body, the Public Utility Commission
of Pennsylvania, has rejected CVR as a
conservation measure, doing so partly on
the advice of the seven utilities which it
regulates. "They [the California PUC]
have not demonstrated any appreciable
energy savings," says Richard E. Fuhrman, a supervisor of energy planning
with the Pennsylvania agency. "Amaroli
has an axe to grind. He is already on record as saying [CVR] is a good thing, and
he is trying to back it up," Fuhrman adds.
The apparent acceptance of CVR by
large, representative utilities in California
and its apparent rejection by most of the
rest of the industry is mystifying. But, for
his part, the PUC hearing examiner who
a few years ago brought the CVR concept to the fore during a rate case has an
explanation for the common industry attitude. This official, Carol T. Coffey, observed in an opinion: "The sales pitch
that raising voltages will increase revenues which can be used to purchase voltage regulation equipment has been
made by electric industry manufacturers
for many years, so that utility personnel
are now well indoctrinated." Coffey cited
in support of this assessment a General
Electric Company data book which says,
"When the average voltage on a feeder
SCIENCE, VOL. 202, 15 DECEMBER 1978
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is increased, the kilowatt-hour consump- which Pollack had put to him on the subject.
tion is also increased."
The study contract first called for deWhat seems to be needed is for the
Department of Energy and its Economic livery of the report by 30 June 1977 but
Regulatory Administration (ERA) to was later amended to postpone the time
make its own study of the potential of of delivery to the end of 1978. According
CVR and then try to clear up the con- to Naftalin, the study has taken longer
fusion by advising the state utility com- than was first expected because the
"subject was damn hard" and "we traded
missions what to believe.
schedules for quality." The initial organizing of the study was itself quite time-consuming, he said, because it involved setting up four assessment panels and more
than a score of subpanels (including one
Nader Queries Handler on
chaired by Laura Nader, a sister of Ralph
Status of CONAES Study
Nader's); all told, some 250 persons
were selected to participate.
At present, Naftalin said, 8 of the reThe long-awaited report of the National port's 11 chapters have been completed
Academy of Sciences' Committee on Nu- and approved by CONAES. The other
clear and Alternative Energy Systems three chapters have been approved "in
(CONAES) is drawing critical fire even principle" and are now undergoing final
before its issuance, which is now sched- editing. These chapters and the report as
uled for late February or early March. a whole are expected to be approved by
Commissioned in late 1975, the report the committee in January and delivered
has been in preparation since then under to an Academy panel for final peer rea $3.6 million contract between the Acad- view, a process expected to take only a
emy and the Energy Research and De- few weeks. Then, after CONAES has
velopment Administration (ERDA) and its had a few days or weeks to respond to
successor, the Department of Energy. the peer review comments, the report
Ralph Nader, in a recent letter to Acad- should be issued by early March, Naftalin
emy president Philip Handler, deplores said.
Although saying he would not try to inwhat he terms the committee's "inexcusable" and "deplorable" delay in contrib- dicate to what degree a consensus has
uting to the ongoing national debate on or has not been achieved, Naftalin suggested that there will be enough agreeenergy policy.
The letter, cosigned by Nader and ment among the members of CONAES
Richard Pollack of the Critical Mass En- for the report to contribute substantially
ergy Project, criticizes the. Academy's ap- to the nuclear debate and "reduce the
proach to the study as well as the time range of controversial issues." Where
being taken for its completion. Calling on the CONAES members remain in disHandler for a full and "straightforward" agreement, as they do on a number of
accounting, Nader and Pollack speak of issues, this will be set out in tbe body of
"the Academy's attempt to secure some the report, he added.
There is an irony in Nader's suggestion
kind of 'consensus' whereby differences
among [CONAES] members are stifled," that individual viewpoints are being supand also refer vaguely to "suggestions pressed in the study, for he was one of
from some quarters" that quantitative several leaders of the antinuclear moveanalysis has been emphasized in the ment who, 3 years ago, suggested that
study at the expense of "qualitative anal- the Academy had prejudiced the study by
ysis involving differing value judgments." stacking CONAES with a heavily proHandler chose not to comment on the nuclear membership. Among the memletter, but Micah H. Naftalin, executive di- bers are several nuclear scientists and
rector of the National Research Council's engineers, including Harvey Brooks of
Assembly of Engineering, told Science Harvard University (a former dean of enthat "it is nonsense for them to attack a gineering and applied physics), but, according to Naftalin, there has been no imreport that they haven't read."
Naftalin said, moreover, that the de- balance whatever between members
mand for an accounting as to the status who came to the study well disposed toof the CONAES report is surprising in- ward nuclear development and those
asmuch as only a few weeks ago he had who questioned or opposed such deresponded fully to all of the questions velopment.

Energy Facility Siting Seen in
Need of Reform
Confusion still attends the siting of major energy facilities. This was pointed up
again on 28 November when the chief of
the U.S. Army Corps of Engineers, Lieutenant General John W. Morris, announced his decision in favor of construction of a large independent oil refinery at Portsmouth, Virginia, near Hampton Roads and the lower end of Chesapeake Bay (Science, 10 February).
The chief's decision, which Secretary
of the Army Clifford Alexander could
overrule, flies in the face of a site survey
commissioned by the general himself.
When issued last August, the survey report indicated that, of the 20 East Coast
sites considered, the Portsmouth site
was one of the worst from an environmental standpoint. Tankers and petroleum product barges traveling to and
from the proposed refinery would pass
within several miles of the lower James
River seed oyster beds, a mainstay of the
Chesapeake Bay's $50-million-a-year
oyster fishery.
The Department of the Interior, of
which the Fish and Wildlife Service is a
part, is likely to urge that the permit be
denied and to raise the generic issue of
whether refinery siting should not be reformed. Robert L. Herbst, assistant secretary of the Interior for fish, wildlife, and
parks, is convinced on the basis of the
Virginia project and the refinery proposed
for Eastport, Maine (another site deemed
to be among the worst), that this issue
calls for a comprehensive study. ". ... it is
a mistake for the federal government to
consider permits for refineries on a oneby-one basis," Herbst said in a recent letter to Charles Warren, chairman of the
Council on Environmental Qualiy (CEQ).
Warren told Science that he expects to
take part in interagency discussions over
the Portsmouth case and the possibility
of energy facility siting reform. He noted
that an approach now used in the siting
of power plants in California (where Warren was formerly an influential state legislator) is to require that utilities, in applying to state permitting authorities, submit
at least three sites for every plant
proposed. Although still open-minded on
the siting issue, Warren favors the California approach to a federally approved
"site bank."
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RESPONSE TO STAFF DATA REQUEST NO. 4

QUESTION NO. 4
ARE ALL OF LEGACY METERS REQUIRED TO BE REPLACED AFTER ESTIMATED
LIFE CYCLE OF 34 YEARS?
RESPONSE:
No.

SPONSOR:

Karen R. Lefkowitz

G.
H.

I.

Please refer to Pepco’s AMI Metrics Report for this information.
Participants are defined as customers who earned PESC bill credits for each event. Nonparticipants are defined as those customers who did not earn any bill credit for a specific
event.
Free ridership estimates are considered through regression panel modeling. Please refer
to Staff DR 6-1, Attachment C, Dynamic Pricing Tab.
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