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Summary of Curt Volkmann

Staff witness Vollanann identifies the following concerns with DEV's Cost Benefit
Analysis (“CBA™) for its proposed Grid Transformation ("GT") Plan:

1. Reliability benefits derived from the Interruption Cost Estimate ("ICE") Calculator,
which represent two-thirds (66%) of the alleged benefits of the GT Plan, reflect the
economic value of avoided outages, which cannot be measured or verified,

2. Reliability benefits derived from the ICE Calculator are overstated because they do not
include the customer costs of momentary interruptions;

3. Reliability benefits attributed to commercial and industrial ("C&I") customers make

up 95% of the overall improved reliability benefits alleged by the Company and appear
to be overstated; '

4, The GT Plan and CBA do not include any explicit analysis of cost contingencies or a
corresponding range of potential benefit/cost ratios if costs are higher or lower than
planned;

5. The GT Plan and CBA contain no sensitivity analyses of key assumptions or associated
ranges of potential benefit/cost ratios; and

6. Certain identified benefit categories and assumptions are not credible.

Adjusting the Company's CBA to reflect these and other deficiencies results in the
following:

Cumulative Cumulative
Net Benefit  Benefit/Cost

Adjustments to Cost/Benefit Analysis Benefits Costs (Cost) Ritio

9/30/19 Hulsebosch.Testimony $3,026.] $2,703.6 $322.5 1.12
10/25/19 Errata $2,9723  $2,703.6 $268.7 1.10
Correcting net present value formulas 29750 $2.909.7 8653 1.02
Including impact of momentary interruptions $2,531.0  $2,909.7 ($378.7) 0.87
Excluding "Avoided Poor Health Transformer Replacements”  $2,360.0  $2;989:7——($549:7—6:84
Excluding "Avoided AMR Meter Replacements” $2,293.3 $2;909F—($616:4)————0:79
Attribution of benefits 10 correct customer classes ?

$2,688.7 ($358.7) 0.68
$2,688.7 ($395.4) 0.85

Mr. Volkmann's testimony provides a review of certain major components of the GT
Plan. Among other findings, Mr. Volkmann identifies that Phase IB mainfeeder hardening, at
a lifetime revenue requirement of $120 million to improve reliability for 24,000 customers,
results in a lifetime revenue requirement of $5,000 per customer improved. In addition, he
describes key characteristics of good grid modernization plans and assesses the Company's GT
Plan relative to those characteristics. He also discusses the Company's approach to Non-wires
Alternatives and identifies opportunities for improvements. When appropriate, he provides
certain recommendations for the Commission's consideration.
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OF
CURT VOLKMANN
VIRGINIA ELECTRIC AND POWER COMPANY
CASE NO. PUR-2019-00154
DECEMBER 20, 2019

I. INTRODUCTION

PLEASE STATE YOUR NAME AND POSITION.

My name is Curt Volkmann and [ am President and founder of New Energy Advisors,
LLC. My business address is 132 Lake Vista Circle, Fontana, Wisconsin, 53125. Iam
submitting this testimony on behalf of the Staff of the Virginia State Corporation

Commission ("Staff"). Exhibit 1 details my educational and professional experience.

WHAT IS THE PURPOSE OF YOUR TESTIMONY?

My testimony provides a review of the Grid Transformation Plan ("GT Plan") filed by
Virginia Electric and Power Company d/b/a Dominion Energy Virginia ("DEV" or
"Company") on September 30, 2019.! I will describe my concerns with DEV's
Cost/Benefit Analysis ("CBA"), as well as other concerns I have with the Company's
GT Plan. I will also describe key characteristics of good grid modernization plans and
provide an assessment of DEV's GT Plan relative to these characteristics. Finally, I
will discuss DEV's approach to Non-wires Alternatives and will provide

recommendations for future GT Plans. Staff witness Myers will make certain

!' I am aware that this is the second GT Plan submitted by the Company for Commission approval and have
reviewed the Cominission's Final Order on the Company's initial application for approval of a GT Plan.

3
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Q. PLEASE SUMMARIZE YOUR ASSESSMENT OF DEV'S

recommendations relative to the approval of individual Phase IB GT Plan components

based on the analysis provided in my testimony.

GT PLAN
RELATIVE TO THE CHARACTERISTICS OF WELL-DEVELOPED GRID

MODERNIZATION PLANS IN OTHER JURISDICTIONS.

A, See Table 1 below for my overall assessment of DEV's GT Plan compared to well-

developed grid modernization plans in other jurisdictions.

Table 1 - Overall GT Plan Assessment

DEV's

Characteristics of Good Grid Mod Plans Plan

Comment

1) Measurable goals and objectives

Goals not measurable

2) Credible CBA

Detailed but flawed

3) Metrics linked to goals and CBA

No linkage, baselines or targets

Support for Integrated Distribution

) Planning (IDP)

New IDP capabilities enabled, too
reliant on utility-owned DER and
batteries

5) Stakeholder engagement throughout

Need plan for stakeholder engagement
during implementation

) Increased transparency of distribution
system data

Other than hosting capacity analysis, no
data sharing

7) Enablement of decarbonization

Foundational investments support
future enablement

8) All required expenditures

All included, need explicit cost
contigencies

9) Synergies between investments

© | @b e e | (el

AMI mesh network for load forecasting
and voltage optimization, not field area
network

10) Based on demonstrated need

¢

No demonstrated need for such
significant reliability improvement

o = fully included O = missing



I will further compare DEV's Plan to other well-developed grid modernization plans in

Section III below.

PLEASE IDENTIFY CONCERNS YOU HAVE WITH THE CBA INCLUDED
IN DEV'S PROPOSED GT PLAN.

Based on my analysis of DEV's GT Plan CBA, I have the following concerns:
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. Reliability benefits derived from the Interruption Cost Estimate ("ICE") Calculator,

which represent two-thirds (66%) of the alleged benefits of the GT Plan, reflect the
economic value of avoided outages, which cannot be measured or verified;

. Reliability benefits derived from the ICE Calculator are overstated because they do

not include the customer costs of momentary interruptions;

. Reliability benefits attributed to commercial and industrial ("C&I") customers

make up 95% of the overall improved reliability benefits alleged by the Company
and appear to be overstated;

. The GT Plan and CBA do not include any explicit analysis of cost contingencies or

a corresponding range of potential benefit/cost ratios if costs are higher or lower
than planned,;

. The GT Plan and CBA contain no sensitivity analyses of key assumptions or

associated ranges of potential benefit/cost ratios; and

. Certain identified benefit categories and assumptions are not credible.

WHAT DO YOU RECOMMEND FOR THE COMPANY’S FUTURE GT PLAN
FILINGS?

I recommend that the Company, in future GT Plan filings:

1) Include clearly defined measurable goals and objectives for its proposed GT Plan.
2) Inthe CBA:

a) Account for the impact of momentary interruptions in calculating the value
of reliability improvement following the guidance provided by Lawrence
Berkeley National Laboratory ("LBNL") and Nexant, Inc. ("Nexant");

b) Exclude the benefit category of "Avoided Poor Health Transformer
Replacement";
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¢) Use reasonable assumptions based on actual historical data for replacing
automated meter reading ("AMR") meters;

d) Properly attribute reliability benefits to customer classes;

e) Explicitly and transparently include cost contingencies and provide a
corresponding range of potential benefit/cost ratios; and

f) Conduct a sensitivity analysis on the CBA assumptions, and develop a plan
for validating, monitoring, and reporting on the key assumptions.

3) Identify key metrics to monitor the progress of the GT Plan. These metrics should
be linked to the overall GT Plan goals, key CBA costs and benefits, key CBA
assumptions, and include baselines, targets, and a plan for ongoing performance
reporting.

4) Expand its approach to Non-wires Alternatives ("NWA") by:
a) Conducting one or more NWA pilots using resources on the customer side
of the meter, such as thermostats, batteries, pool pumps, water heaters, and/or

PV systems;

b) Conducting one or more NWA pilots using distributed energy resources
("DER") financed with private capital; and

c) Developing and implementing a plan for including DER developers and
other third-parties in its NWA planning and implementation processes.

5) Develop a plan for publicly sharing distribution system data beyond the proposed
Hosting Capacity Analysis.

II. COST-BENEFIT ANALYSIS

PLEASE PROVIDE A BRIEF SUMMARY OF THE COMPANY'S GT PLAN
CBA.

DEV hired the consulting firm West Monroe Partners ("Consultant") to develop its
CBA, which is based on the full 10-year GT Plan. In the Company's CBA, the

Consultant compares costs, as measured by the present value of revenue requirements,

TIAGELAGE
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to the present value of benefits over the life of the assets. The results are a net benefit

of $65.3 million and a benefit/cost ratio of 1.02 as shown below.?

Table 2
Cost/Benefit Summary (Revenue Requirement Basis)
{in Millions)
BENEFITS & COSTS pV?
BENEFITS (Asset Life):
Customer $2,975.0
Avoided/Deferred Capital $375.8
O&M Savings $268.4
Energy & Demand Savings $237.5
Improved Reliability $1,974.3
Reduction of Bad Debt & Energy Diversion $118.9
COSTS (Revenue Requirement) : $2,909.7
Total Net Benefit (Cost): $65.3
Total Benefit/Cost Ratio: 1.02

present Value (PV) calculated using Welghted Averoge Cost of Capital (WACC) of 7.62%

As shown in Table 2, the Company and its Consultant attribute two-thirds (66%) of the
customer benefits, or $1.974 billion, to the economic value of improved reliability.
Notably, because the costs and benefits are nearly equal, any small change in the
underlying CBA assumptions could result in changes to the CBA Benefit/Cost ratio to
make it net positive or net negative. As I explain below, the Company's CBA is
deficient in several ways, including a lack of explicit cost contingencies and a

sensitivity analysis.

Q. ARE THESE THE SAME CBA VALUES THAT THE COMPANY PROVIDED

IN ITS PETITION FILED ON SEPTEMBER 30, 2019?

2 Attachment Staff Set 7-89 (TGH), tab ‘CBA Summary — Hulsebosch’. Select responses to interrogatories
referenced in my testimony are attached as Appendix B.

7
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No, the values in Table 2 above reflect a subsequent errata filing on October 25,2019.3
In addition to the errata, the CBA Sumimary above incorporates a corrected net present

value formula provided by the Company in response to a Staff interrogatory.

GT Plan Benefits

Benefits from Improved Reliability

Q.

PLEASE IDENTIFY CONCERNS YOU HAVE WITH THE COMPANY'S
QUANTIFICATION OF BENEFITS RESULTING FROM IMPROVED
RELIABILITY.

I have several concerns. First, it is not possible for DEV to measure the alleged benefits
from improved reliability provided by the ICE Calculator. The Company can measure
the actual reduction in outage duration and frequency from investments in its GT Plan,
but it cannot measure the actual economic value of avoided outage costs for its
customers.

Second, the validity of the ICE Calculator output is only as good as the validity
of the input data. Staff has concerns that certain inputs the Company used were
incomplete, as I discuss below. For example, the Company did not consider the impact
to customers from momentary interruptions, which results in overstated benefits. This

1s particularly concerning given that the Company's CBA reflects that costs and benefits

3 As originally filed, the CBA showed $118.9 million in net benefits and a benefit/cost ratio of 1.1. Direct

Testimony of Thomas G. Hulsebosch at 4.

4 In response to another Staff interrogatory asking if the Company intends to submit another errata filing, DEV

stated, “The Company does not plan to file an errata at this time, but plans to make appropriate updates to the
CBA, including the net present value calculation, as part of its rebuttal testimony.” Company response to Staff
Interrogatory No. 9-112.
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are largely equal. Staff witness Essah discusses additional concerns regarding the

validity of the ICE Calculator input data.

Third, the Company largely attributes reliability benefits from the Company’s
GT Plan to commercial and industrial (“C&1I”) customers.® In the Company’s CBA, I
found examples of where DEV should have more appropriately attributed the value of

avoided outage costs to residential customers, as I explain further below.

WHAT ARE YOUR RECOMMENDATIONS CONCERNING THE
QUANTIFICATION OF IMPROVED RELIABILITY BENEFITS?

Given my concerns, I believe the results of the CBA should be viewed with some
skepticism and the Commission should consider this in determining which components
of the Phase IB of the GT Plan to approve in this proceeding. Further, in any CBA

filed in future GT Plans, the Commission should direct the Company to:

a) Account for the impact of momentary interruptions in calculating the value of
reliability improvement following the guidance provided by LBNL and Nexant;
and

b) Appropriately attribute reliability benefits to customer classes.

Economic Value of Outage. Costs

CAN THE COMPANY DIRECTLY MEASURE THE ECONOMIC BENEFITS

TO CUSTOMERS FROM AVOIDED OUTAGES?

5 In the ICE Calculator model used for the Company’s CBA, $1.87 of the $1.97 billion (95%) of the benefits are
attributed to C&I customers




A. No. As I previously mentioned, the economic benefits from improved reliability are

not directly measurable. Instead, the Company uses the ICE Calculator to develop its

estimates,

PLEASE DESCRIBE THE ICE CALCULATOR.
The ICE Calculator is a Department of Energy online tool developed by LBNL and
Nexant.b It was designed for utilities, government organizations, and other entities that
are interested in estimating interruption costs and/or the benefits associated with
reliability improvements.

The ICE Calculator uses an econometric model that includes 34 different
datasets from interruption cost estimation or willingness-to-pay surveys conducted by
10 different utilities across the country between 1989 and 2012.7 LBNL and Nexant

intend the ICE Calculator outputs to reflect the economic value of avoided outage costs

13

14

15

16

17

for residential, small C&I, and medium/large C&I customers.

Q. DOES THE ICE CALCULATOR INCLUDE INTERRUPTION COST

ESTIMATES FOR THE COMPANY’S VIRGINIA CUSTOMERS?

A. No. None of the utility interruption cost surveys included in the ICE Calculator were

conducted by Virginia utilities.

6 https://icecalculator.com/home.
7 https://emp.lbl.gov/sites/all/files/Ibnl-694 1e.pdf, p. iv. Of the 10 utilities included in the dataset, three are
located in the Southeast, two are located in the Midwest, two are located in the West, one is located in the

Southwest, and two are located in the Northwest. No surveys by utilities in the Northeast are included in the

ICE Calculator datasets.

10
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Q. PLEASE IDENTIFY SOME OF THE VARIABLES USED IN THE ICE
CALCULATOR.

A. There are several variable;s required as inputs to the ICE Calculator including: (1) the
number of customers by classification; (2) historical or baseline reliability as measured
by SAIDI, SAIFI and CAIDI;® and (3) the expected reliability improvement from the

planned grid modernization program.

Q. WHAT CHAN GES IN RELIABILITY DOES THE COMPANY PROJECT
FROM THE 10-YEAR GT PLAN?
A. The Company assumes the following:
e A 29% improvement in SAIDI, from 127.0 minutes per customer in 2019 to
89.9 minutes per customer in 2029.
o A 45% improvement in SAIFI, from 1.19 interruptions per customer in 2019 to
0.65 interruptions per customer in 2029.
¢ A 30% degradation in CAIDI, worsening from 106.4 minutes per interruption

in 2019 to 138.6 minutes per interruption in 2029.°

Q. WHAT ARE THE IMPLICATIONS OF THESE ASSUMPTIONS?

8 SAIDI = System Average Interruption Duration Index measured in minutes per customer; SAIF1 = System
Average Interruption Frequency Index measured in interruptions per customer; CAIDI = Customer Average
Interruption Duration Index measured in minutes per interruption. The mathematical relationship is CAIDI =

" SAIDI/SAIFI

? Attachment Staff Set [-07(6)}(TGH), tab "Baseline Reliability Metrics”, rows 14-16 (voluminous spreadsheet
not included in Appendix B).

11
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The Company assumes that its proposed GT Plan will result in its customers
experiencing fewer sustained outages and less total outage time, but when sustained

outages do occur, they will last longer.'°

ARE THESE ESTIMATED RELIABILITY IMPROVEMENTS
REASONABLE?

No. Iunderstand how the Company calculated estimated improvements in SAIDI and
SAIFI, but the Company has ignored the impact of increased momentary interruptions

that its customers will experience from the proposed GT Plan investments.'!

HOW WILL THE COMPANY’S PROPOSED GT PLAN RESULT IN
INCREASED MOMENTARY INTERRUPTIONS FOR CUSTOMERS?

The Company is proposing to deploy Fault Location, Isolation, and Service Restoration
(“FLISR™) grid technologies.'? The FLISR technologies identify the location on the
circuit where a fault has occurred, isolate the faulted line segment, and restore service
to all customers not connected to the faulted line segment. As the Company explains,
"an outage that would have caused 3,000 customers to lose power for approximately 2
hours would now have 2,500 customers experiencing a 'momentary outage' of less than
two minutes, and the remaining 500 customers having a sustained outage of less than

2 hours ..."13

19 Company response to Staff Interrogatory No. 4-47.
' The Institute of Electrical and Electronics Engineers (“IEEE”) defines a momentary interruption as those
lasting less than five minutes. The Company defines momentary interruptions to be those lasting less than two

minutes.

12 The Company also refers to FLISR as Self-Healing Grid.
13 Direct Testimony of Robert S. Wright, Jr., at 7:16-21
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The Company is also proposing to install nearly 2,400 reclosers as part of its
Mainfeeder Hardening program.'* When these devices sense a fault, they temporarily
interrupt power downstream from their location and then automatically reclose and
restore power if the fault has cleared. Customers on circuits with these new reclosers
could experience fewer sustained interruptions but‘ an increase in momentary
interruptions. DEV’s omission of the economic impacts of momentary interruptions in

its CBA could be significant, as I explain later in my testimony.

DOES THE COMPANY TRACK AND REPORT MOMENTARY
INTERRUPTIONS?

No. The industry standard for reporting this is the Momentary Average Interruption
Frequency Index ("MAIFI"). In response to a Staff Interrogatory, the Company stated,
"The Company does not track ... MAIFI, as it does not have the necessary operational

visibility of distribution grid devices ...""?

CAN CUSTOMERS INCUR ACTUAL COSTS FROM MOMENTARY
INTERRUPTIONS?

Yes. Retail businesses may lose sales if customers leave when cash registers are
unavailable due to lack of electricity. Manufacturing plants may incur significant costs
because of lost production and idle workers while product assembly line controls are
reset. Plants may have to scrap materia.l and clean up messes caused when factory

processes stop suddenly.'® For example, I read about a bottling plant that experienced

' Attachment Staff Set 2-09(b)(1)(RCS), tab ‘summary’, cells D3:D12
'3 DEV's response to Staff Interrogatory No. 5-74

16
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a momentary outage. Immediately following the brief interruption, there was a loud
crash as bottles fell from above. All of the bottles had fallen because they had been
held up above the production line by vacuum technology, which requires a continuous
supply of electricity. The costs from lost time, lost production, and lost materials from

even a brief outage can be significant.'”

HAVE LBNL AND NEXANT ESTIMATED THE COSTS OF MOMENTARY
INTERRUPTIONS?

Yes. LBNL and Nexant have quantified the costs of both sustained and momentary
interruptions using the econometric model underlying the ICE Calculator. Their most
recent analysis shows a momentary interruption cost per event of $12,952 for medium

8

and large C&I customers.'© Momentary interruptions do have real costs, and the

Company should include these costs in its CBA.

DO LBNL AND NEXANT RECOMMEND THE CONSIDERATION OF
MOMENTARY INTERRUPTIONS WHEN USING THE ICE CALCULATOR?
Yes. On the ICE Calculator website's 'Documentation’ tab, the first document listed is
titled, "Using the ICE Calculator for FLISR Reliability Improvement Value (2018)".
The description of the document states,
[FLISR] is a popular way to improve service reliability ... The ICE
Calculator is a widely accepted tool for calculating ... the value of
reliability improvements. I¢ is very important to use the tool properly

to avoid over-estimating the value. This document provides a very
basic example of how to use the ICE tool to accurately calculate the

Jlem Ibl.oov/sites/ali/ﬁles/lbnl-694le. df, p. 31.
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reliability benefits when sustained outages are changed to momentary
outages.'?

The referenced document states,
Since the ICE calculator does not directly call out MAIFI, the user
might be tempted to simply input new SAIDI, CAIDI and SAIDI
-numbers. However, this substantially overstates the reliability benefit
because it assumes there will not be any momentary interruptions ...
Had this {correct model] not accounted for the momentary outages, ...

the ICE Calculator overstates the more accurate amount by ... about
50% more benefit than will actually be realized.?

DID THE COMPANY INCLUDE THE IMPACT OF MOMENTARY
INTERRUPTIONS WHEN USING THE ICE CALCULATOR FOR ITS CBA?

No. In response to Staff's Interrogatory, DEV indicated that it "did not quantify the
number of momentary outages ... or their impact, as this infoqpation has not been

historically captured."?!

WHAT IS THE POTENTIAL IMPACT ON THE COMPANY’S CBA OF
INCLUDING MOMENTARY INTERRUPTIONS IN THE ICE
CALCULATOR?

As] explained above, the LBNL and Nexant guidance document indicates that ignoring
momentary interruptions can result in a 50% overstatement of reliability benefits.
Correcting a 50% overstatement of reliability benefits from FLISR and Mainfeeder
Hardening would result in a CBA Net Benefit (Cost) decrease from $65.3 million to

$(378.7) million and decrease in the Benefit/Cost Ratio from 1.02 to 0.87.22

19 https://icecalculator.com/documentation (emphasis added)

Phttps://icecalculator.com/assets/documents/Using_the ICE_Calculator_for FLISR Reliability Improvement
Value.pdf (emphasis added)

21 Company response to Staff Interrogatory No. 5-76(b).
22 Based on a reduction in CBA Reliability benefits from $1.974 billion to $1.530 billion.
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Customer Class Attribution

Q.

HOW SHOULD THE COMPANY ATTRIBUTE IMPROVED RELIABILITY
BENEFITS DERIVED IN ITS CBA TO CUSTOMER CLASSES?

Generally, a C&I customer, who is not already self-insured with backup electric power
generation, will experience higher economic losses during an outage compared to a
residential customer. Accordingly, it is important that improved reliability benefits
calculated in the CBA are attributed to the correct customer classes to accurately

quantify those benefits.

PLEASE PROVIDE EXAMPLES OF RELIABILITY BENEFITS THAT THE
COMPANY HAS NOT CORRECTLY ATTRIBUTED TO THE
APPROPRIATE CUSTOMER CLASS.

The Company claims that $184 million of improved reliability benefits will result from
proactive upgrades of service transformers.?® Of this amount, the Company attributes
$174 million (95%) to large C&I customers, implying that the majority of proactive
upgrades will be for service transformers serving large C&I customers. However,
through discovery, Staff learned that the data supporting the costs for this category are
from historical upgrades of residential service transformers, not large C&I. %*
Attributing 95% of these benefits to large C&I customers does not appear to reflect the
customer class benefiting from the upgrade, resulting in a potential overstatement of

the benefits in the CBA.

2 Attachment Staff Set 4-39(1)(TGH), Line 247, Column G.
% According to DEV’s response to Staff Interrogatory No. 9-114, the Company's standard sizes for residential

single-phase service transformers are 167 kVA and below. The data provided in Attachment Staff Set 9-113
(RCS), tab ‘Material pivot,” show that 98% of the transformers used in the analysis are 167 kVA or smaller.

16
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Another example is DEV's proposed Enterprise Asset Management System or
EAMS, which the Company claims will allow it to "pro-actively identify and resolve
asset performance issues by scheduling the maintenance and replacement of assets in a
more efficient manner."?* The Company estimates $136 million of improved reliability
benefits from EAMS,Zf and attributes $122.9 million (90%) of this benefit category to
large C&I customers. It does not seem reasonable that large C&I customers will receive
90% of the benefit from the EAMS capability. It seems more probable that all customer
classes will benefit from this improved reliability. A more reasonable customer class

attribution of these benefits could lead to a lower total benefit estimate.

Avoided/Deferred Capital

Q.

HOW MUCH BENEFIT DID THE COMPANY CLAIM IN ITS CBA FROM
AVOIDED/DEFERRED CAPITAL EXPENDITURES?
The Company identified $375.8 million of benefits attributable to Avoided/Deferred

Capital.?’

DOES STAFF HAVE ANY CONCERNS WITH THE BENEFITS IN THIS
CATEGORY?

Yes. For the reasons discussed below, Staff believes that the Company should exclude
the "Avoided Poor Health Transformer Replacement" component, and that the
Company has not supported the benefit of accelerated replacement of automated meter

reading ("AMR") meters with reasonable assumptions based on historical data.

¥ Company response to Staff Interrogatory No. 4-48(a).
26 Attachment Staff Set 4-39(1)(TGH), Lines 257-261, Column G.
27 Attachment Staff Set 4-39(1)(TGH), Line 10, Column G.
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WHAT ARE YOUR RECOMMENDATIONS CONCERNING BENEFITS
RESULTING FROM AVOIDING/DEFERRING CAPITAL EXPENDITURES?

I recommend that the Company:

a) Exclude the $171 million benefit category of "Avoided Poor Health
Transformer Replacement”;

b) Exclude the $67 million benefit category of "Avoided AMR Meter
Replacement”; and

c) Use reasonable assumptions based on actual historical data for quantifying the
benefit of future AMR meter replacement.

PLEASE EXPLAIN THE BENEFIT CATEGORY OF "AVOIDED POOR
HEALTH TRANSFORMER REPLACEMENT".

The Company proposes to spend $285 million over ten years to proactively replace
poor health transformers,?® claiming this will result in a benefit from avoided future
transformer replacement costs. The Company explains, "This (benefit)... represents the
avoided cost associated with future replacements of poor health transformers. This
benefit is for deferred capital that will not have to be spent in the future because of the
proactive replacement of these transformers as part of the GT Plan."? In other words,
the Company is claiming that spending money to replace transformers sooner rather
than later is a benefit. The Company assumes the exact same cost per transformer for
a proactive replacement as it does for an avoided future replacement, so there are no
net savings for customers. The Company should exclude the $171 million3 of

"Avoided Poor Health Transformer Replacement” benefits from its CBA.

. & Attachment Staff Set 7-89 (TGH), tab ‘WP _Proactive Upgrades’, cell Y21,
U 2 Company response to Staff Interrogatory No. 7-90.
30 Attachment Staff Set 4-39(1)(TGH), Line 78, Column G.
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WHAT IS THE IMPACT ON THE CBA IF THE COMPANY EXCLUDES THE
"AVOIDED POOR HEALTH TRANSFORMER REPLACEMENT" BENEFIT?

increases
Excluding this component from the Company's CBA reduces the total Net Benefit

$115.2
(Cost) from $65.3 million to $3-05:8) million and the Benefit/Cost Ratio from 1.02 to
0:96.%! Combined with the inclusion of momentary interruption impacts in the ICE
1.04

Calculator as I describe above, the cumulative Net Benefit (Cost) becomes ($549-7)

($328.7)
and the cumulative Benefit/Cost Ratio is-0-81-

0.88

DID THE COMPANY USE REASONABLE ASSUMPTIONS TO CALCULATE
BENEFITS  ASSOCIATED WITH AVOIDED AMR  METER
REPLACEMENTS?

No. The Company is claiming $67 million of benefits from this GT Plan component.3
One of the Company’s underlying assumptions for this benefit is an average annual
45% increase in AMR meter failures.*® The table below shows the Company's historic
number of AMR meters exchanged due to failed communications modules® (which it
began tracking in 2016) and the Company’s forecasted number of AMR meter failures

in its CBA using the assumed 45% annual increase of failures.3®

TITRETIST

ZohacTaac

3! Based-on-a-reduction-in-CBA-reliability-benefits-From-$1-974-billion-te-$1-803-billion. Also excludes costs for proactive

3 Attachment Staff Set 4-39(1)(TGH), Line 20, Column G. Poor Health Transformer replacement
33 Avtachment Staff Set 4-39(2)(TGH), cell C10

34 Company response to Staff Interrogatory No, 7-94,

33 Attachment Staff Set 4-39(1)(TGH), Line 21.

19



Table 3 - AMR Meter Failures

Exchanges
completed due to
failed AMR Forecasted
communications AMR Meter
modules Failures in CBA
2016 3,698 : '
2017 4,993
2018 8,267
2019 13,000
2020 50,845
2021 106,360
2022 187,510
2023 305,844
2024 478,107
2025 728,581
2026 254,170
Total 16,958 2,124,417

Based on the historic data above, it does not seem reasonable that, absent
deployment of smart meters (also referred to as advanced metering infrastructure or
"AMI"), the Company would have to replace over 2.1 million AMR meters over the
next 8 years. Neither does it seem reasonable that the Company will experience a 45%
annual increase in AMR meter failures.

Staff witness Essah further discusses projected AMR meter failures based on

historical data.

WHAT IS THE IMPACT ON THE CBA IF THE COMPANY EXCLUDES THE
"AVOIDED AMR METER REPLACEMENT" BENEFIT?
Excluding this component from the Company's CBA reduces the total Net Benefit

(Cost) from $65.3 million to $(1.5) million and the Benefit/Cost Ratio from 1.02 to

20
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1.00.3% Combined with the other CBA modifications I describe above, the cumulative

Net Benefit (Cost) becomes ($616-4¥ and the cumulative Benefit/Cost Ratio is 8:79-
($395.4) 0.85

GT Plan Costs

Q. PLEASE IDENTIFY THE COSTS INCLUDED IN THE COMPANY'S CBA
RELATED TO THE GT PLAN.

A. The CBA consists of the planied expenditure categories shown below.?’

Table 4 - GT Plan Expenditures

Revenue

Requirement

Present Value
Category (In Millions) % of Total
Grid Hardening $986.4 33.9%
Telecommunications Infrastructure $499.4 17.2%
Advanced Metering Infrastructure $437.5 15.0%
Customer Information Platform $341.3 11.7%
Grid Technologies $409.2 14.1%
Cyber Security $72.6 2.5%
Smart Charging Pilot Program $34.8 1.2%
Transportation Electrification DSM Program $19.8 0.7%
Physical Security $51.0 1.8%
Time Varying Rates/Programs $49.6 1.7%
Stakeholder and Customer Education $8.2 0.3%
Total $2,909.8%8 100.0%

36 Based on a reduction in CBA reliability benefits from $1.974 billion to $1.908 billion.

37 Staff witness Myers Table 7, nominal dollars.

38 The total lifetime revenue requirement on a PV basis of $2.91 billion includes the lifetime revenue
requirement of time varying rates/programs ($49.6 million on a PV basis) and the transportation electrification
demand-side management program ($19.8 million on a PV basis) because these items are included in the CBA,
as presented by Company witness Hulsebosch. They are not, however, included in the GT Plan as proposed by
the Company. As a result, the lifetime revenue requirement of the GT Plan presented in Staff wilness Myers'
Table 3 is $2.84 billion ($2.91 billion jess the time-varying rates/program of $49.6 million and the
transportation electrification of $19.8 million).
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Table 4 reflects the asset lifetime revenue requirements from the total 10-year GT Plan.
However, the Company is only seeking approval of the costs for Phase IB. As shown
above, the largest cost component of the Company's 10-year GT Plan is for Grid
Hardening, though a majority of those costs begin after Phase IB. I will explain my

concerns with certain major GT Plan components below.

Review of Major Cost Components

Q.

A.

PLEASE IDENTIFY YOUR CONCERNS WITH GRID HARDENING.

Approximately 95% of the Company's proposed capital expenditures in the Grid
Hardening category are for Mainfeeder Hardening and Proactive Transformer
Upgrades. The Company is proposing to spend $48 million? in Phase IB for
Mainfeeder Hardening at a lifetime revenue requirement of $120 million (in nominal
dollars)*® to improve reliability for 24,000 customers.*' This equates to a lifetime
revenue requirement of $5,000 per customer. Over ten years, the Company proposes
to spend $668 million on Mainfeeder Hardening at a lifetime revenue requirement of
$1.67 billion (in nominal dollars)* to improve reliability for 491,000 customers. This
equates to a lifetime revenue requirement of $3,400 per customer. This is a very
expensive approach to improve reliability for a subset of DEV's customers. As I
previously explained, I am skeptical that the customer benefits from this improved
reliability exceed the costs because of how the Company has applied the ICE

Calculator.

% Direct Testimony of Robert S. Wright, Jr., Schedule 1, nominal dollars.
40 Staff witness Myers Table 7, nominal dollars.

41 Direct Testimony of Robert S. Wright, Jr., at 26.

42 Staff witness Myers Table 7, nominal dollars.
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Similarly, as discussed previously, I am skeptical that the Company's proposed
capital expenditures of $48 million in Phase IB and $504 million over 10 years for

Proactive Transformer Upgrades will result in customer benefits that exceed the costs.

Staff witness Essah raises significant concerns about how the Company has
quantified the expected reliability improvements from Grid Hardening, a key input into

the ICE calculator.

PLEASE IDENTIFY YOUR CONCERNS WITH THE TELECOM
CATEGORY.

The proposed Telecom expenditures include $183 million over ten years*? to deploy a
Field Area Network ("FAN") to communicate with field devices. The Company intends
to utilize the FAN to enable the FLISR technologies I previously described. I am
concerned that the FAN may be redundant with the Company's proposed AMI

communications hetwork.

PLEASE IDENTIFY YOUR CONCERNS WITH AMI.

I am generally supportive of the Company’s proposed deployment of AMI. However,
I am concerned that the Company may be missing an opportunity to save costs by
deploying a single communications network to serve both as the FAN and to enable

AMI Twill later explain how Xcel Energy in Minnesota has accomplished this.

PLEASE IDENTIFY YOUR CONCERNS WITH GRID TECHNOLOGIES.

43 Attachment Staff Set 7-89 (TGH), tab ‘WP_Telecom’, Line 6, column G..
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m 1 A These categories include a variety of proposed software and hardware deployments.*4

[ am most concerned about the Company's plans to spend $24 million in Phase IB and
$375 million over ten years for a Self-Healing Grid or FLISR. Again, I believe the
Company's use of the ICE Calculator fails to demonstrate that the customer benefits

from improved reliability exceed the costs.

The Company is also proposing to spend $7.2 million in Phase IB for a Locks

Campus Microgrid. The preliminary costs for this project [Begin Confidential]

#1 (End Confidential]*® and it is not clear to

me what the Company intends to demonstrate that is unique from what other utilities

SELEBE

EIE

13

14

15

16

17

have already proven with microgrids.

Finally, DEV includes in the Grid Technologies category its plan to develop
and publish a Hosting Capacity Analysis ("HCA"). This is an important capability to
help the Company and its customers understand where the distribution system can

accommodate additional DER without the need for grid upgrades. Staff fully supports

the Company’s proposed development of an HCA.

Q. DO YOU HAVE CONCERNS ABOUT THE COMPANY'S PROPOSED

CUSTOMER INFORMATION PLATFORM (''CIP')?

4 These categories include Self-Healing Grid or FLISR, Hosting Capacity Analysis, Distributed Energy
Resource Management System or DERMS, Advanced Analytics, Voltage Optimization, Locks Campus
Microgrid, Enterprise Asset Management System or EAMS, and Outage Management System or OMS.
%5 Filing Schedule Wright, Confidential Attachment B, p. 38.

24



12
13
14
15
16
17
18
19

20

A.

No. As Staff witness Myers explains, the cost estimates for the CIP are detailed and
well supported. The Company’s legacy customer information system is at the end of

its useful life and in need of replacement.

DO YOU HAVE CONCERNS ABOUT THE COMPANY’S PROPOSED
INVESTMENTS IN CYBER AND PHYSICAL SECURITY?

No.

Cost Contingencies

Q.

DO YOU HAVE CONCERNS WITH THE FACT THAT DEV'S GT PLAN
DOES NOT CONTAIN EXPLICIT COST CONTINGENCIES?
Yes. The Company should explicitly and transparently include cost contingencies in

the GT Plan along with a corresponding range of potential benefit/cost ratios.

PLEASE EXPLAIN WHAT COST CONTINENCIES ARE AND WHY THEY
ARE IMPORTANT.

Cost contingencies are amounts added to base costs in a spending plan to account for

risks and uncertainty. Cost contingencies effectively provide a range of expected costs

and best- and worst-case benefit/cost ratios. As with all CBA assumptions and
calculations, it is important that the Company's inclusion of cost contingencies be
explicit and transparent.

Good project management practices call for the use of cost contingencies,
particularly for such a large, complex project deploying new technologies over a 10-
year period. Risks and uncertainties that could impact the GT Plan costs include, but.

are not limited to, unknowns related to the integration of new and legacy IT systems;

235
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equipment deployment delays due to weather or other factors; emergence of new viable
technologies; new security threats or vulnerabilities; and changing legislation or

regulations.

DOES DEV'S GT PLAN INCLUDE COST CONTINGENCIES?
Somewhat, but the Company has buried the cost contingencies in its CBA and they are
not transparent. In response to a Staff interrogatory, the Company explains,
There are no specific, separate line items identified for contingency for the
various components of the GT Plan. Instead, contingency costs were
applied to each of the components of the GT Plan to varying degrees based
on the nature of the program and the proposed spend profile. This was
considered in the bottoms-up development of costs and applied within the
specific cost categories where it was deemed appropriate, such as labor
costs and material costs. In general terms, contingency was applied to each
area somewhere between 0% and 10%.46
I am concerned that the Company may not have included sufficient
cost contingencies for a program as complex as the GT Plan. Because the

contingencies are not explicit and transparent, I cannot determine the

sufficiency of the contingencies included in the Company's GT Plan.

Sensitivity Analysis of Key Assumptions

WHAT IS YOUR RECOMMENDATION REGARDING A SENSITIVITY
ANALYSIS OF KEY ASSUMPTIONS IN THE COMPANY'S CBA?
For future GT Plan filings, the Commission should require the Company to conduct a

sensitivity analysis on the assumptions in its CBA, and to develop a plan for validating,

46 Company response to Staff Interrogatory No. 9-110.
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monitoring, and reporting on the key assumptions that have the biggest impact on the

benefits and costs of its GT Plan.

PLEASE EXPLAIN WHAT YOU MEAN BY A SENSITIVITY ANALYSIS.

The Company's GT Plan CBA is based on a wide range of assumptions such as future
reliability improvements, future transformer and AMR meter failure rates, future
customer participation in TOU programs, future EV adoption rates, etc. Most, if not
all, of these assumptions are uncertain. A sensitivity analysis determines how much

the overall costs or benefits change from a change in one or more key assumptions.

DID THE COMPANY PERFORM A SENSITIVITY ANALYSIS ON ITS CBA
IN THIS CASE?

No. In response to a Staff Interrogatory, the Company stated that "West Monroe was
not tasked with creating modeling sensitivities for each of these alternatives, nor were
detailed sensitivities completed for all inputs and assumptions that drive the modeling

calculations."*’

WHY IS A SENSITIVITY ANALYSIS IMPORTANT?

A “sensitivity analysis i;lentiﬁes the assumptions that have the most impact on the
overall costs and benefits of the GT Plan, thus highlighting the key assumptions that
the Company should further validate, monitor, and report on throughout the GT Plan

implementation.

CAN YOU PROVIDE AN EXAMPLE?

47 Company response to Staff Interrogatory No. 9-111,
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Yes. Ipreviously mentioned that the Company assumed a 45% improvement in SAIFI
from the GT Plan and that this is a key input into the ICE Calculator. What would the
reliability benefits be if the GT Plan results in only a 35% improvement in SAIfI?
What would the reliability benefits be if the GT Plan results in a 55% improvement in
SAIFI? A sensitivity analysis would provide answers to these types of questions.
Staff witness Essah addresses the Company's computer model-based
calculation of customer minutes of interruption compared to actual historical data. Dr.

Essal's testimony on this issue underscores the need for a sensitivity analysis.

III. DEV'S GT PLAN COMPARED TO OTHER GRID MOD PLANS

ARE YOU FAMILIAR WITH GRID MODERNIZATION PLANS IN OTHER
JURISDICTIONS?

Yes. Over the last 18 months, I have served as a technical advisor or expert witness
reviewing grid modernization and distribution investment plans in California,
'Minnesota, Iowa, Michigan, and Ohio. On behalf of GridLab,*® I am also developing
a Grid Modernization Playbook, which will include characteristics of good grid

modernization plans based on my understanding of relevant activity in over 20 states.

WHAT DO YOU CONSIDER TO BE THE CHARACTERISTICS OF WELL-

DEVELOPED GRID MODERNIZATION PLANS?

O
48

http://eridlab.org.
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A. In my experience, the most effective plans have full transparency and clear

accountability for delivery of promised customer benefits. I consider the characteristics

of well-developed grid modernization plans to include:

1.

2.

9.

Overall measurable goals and objectives;
A credible CBA to justify expenditures;

Metrics linked to goals and CBA components with baselines, targets, and
ongoing reporting;

Support for new Integrated Distribution Planning ("IDP") capabilities;*
Stakeholder engagement during planning and implementation;
Increased transparency of distribution system data;

Enablement of de-carbonization and beneficial electrification;

Inclusion of all required expenditures, including those beyond the initial period
of the request;

Synergies between investments; and

10. Investments based on a demonstrated need.

I will discuss each of these characteristics in more detail below.

Overall Measurable Goals and Objectives

Q. DOES DEV'S GT PLAN CONTAIN MEASURABLE GOALS AND

OBJECTIVES?

A. No. The Company identifies the following goals for its GT Plan:

Optionality: Enable all customers with accessible, affordable electric service
and engage customers with programs, education, and data access.

49 IDP capabilities include improved load and DER forecasting, hosting capacity analyses,
identification/publication of grid needs and locational value, explicit consideration of non-utility owned DER
as NWA, and NWA acquisition.
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e Sustainability: Evolve to a clean and decentralized grid that integrates
distributed energy resources, such as solar and wind, and electric vehicles.

e Resiliency: Build a more resilient energy grid that will reduce the effects of
outages with automation and advanced asset management.

o Affordability: Deliver value for customers by optimizing demand and

seeking to reduce system and customer costs.

50

These are more like guiding principles rather than measurable goals and objectives.

Q. CAN YOU PROVIDE AN EXAMPLE OF A GRID MODERNIZATION PLAN

THAT INCLUDES OVERALL MEASURABLE GOALS AND OBJECTIVES?

A.  Yes. In a 2012 order,’! the Oregon Public Utility Commission ("OPUC") adopted

policy goals and objectives, reporting requirements, elements of annual reports, and

general OPUC guidelines for investing in smart-grid technologies. These goals and

objectives are:

e Enhance the reliability, safety, security, quality, and efﬁmency of the
transmission and distribution network:

o]

Improve fault detection, isolation, and restoration;

Reduce the frequency, scale, and duration of outages;

Increase resiliency to withstand physical and cyber-attacks, and natural
disasters;

Provide real-time visibility into state of systems and assets;

Reduce power line losses;

Enbance the ability to provide reactive power, voltage support, and
other ancillary services;

Increase the ability to control voltage and power flows;

Increase capacity utilization and upgrade capacity ratings on existing
lines; and

Enable more precise sizing of equipment.

o Enhance the ability to save energy and reduce peak demand:

o

Enable integration and control of smart appliances and other smart
consumer devices;

50 Plan Document, p. 1.

5! hitps://apps.puc.state.or.us/orders/20120ords/12-158.pdf.
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Provide access to detailed, real-time information on electricity use and
costs to help customers manage use and costs and understand how to
save; and
Improve monitoring of building equipment to alert building owners to
problems and improve performance and control of equipment and
systems.

¢ Enbance customer service and lower cost of utility operation:

@]
o

o]

Reduce costs of meter reading;

Reduce costs and improve customer service through more efficient
notification of and response to outages, more efficient detection of theft
and broken meters, more effective handling of service orders, and
improved billing, credit, collection, and connection/disconnection
practices; and

Reduce billing errors and call center transactions.

o Enbance the ability to develop renewable resources and distributed generation:

(@]
o

o
o]

Reduce the cost of integrating utility-scale wind and solar into the grid,
Improve the ability to safely and efficiently integrate distributed
generation and energy storage into the power system;

Facilitate new resource options for capacity and ancillary services; and
Enable microgrids.

The OPUC requires each Oregon electric utility to file annual smart-grid reports

including its own smart-grid strategy, goals and objectives; the status of smart-grid

investments and progress toward goals and objectives; and progress on related activities

(i.e., activities to address physical- and cyber-security, privacy, customer outreach and

education, and IT and communication infrastructure).

A Credible Cost/Benefit Analysis to Justify Expenditures

Q.
A.

DOES DEV'S GT PLAN INCLUDE A CREDIBLE CBA?

While the Company's CBA is detailed, it has significant deficiencies as I previously

described.

CAN YOU PROVIDE AN EXAMPLE OF A GRID MODERNIZATION PLAN

WITH A CREDIBLE CBA TO JUSTIFY EXPENDITURES?
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Yes. Xcel Energy in Minnesota recently submitted its 2019 Integrated Distributed Plan
and request for approval of its Advanced Grid Intelligence and Security ("AGIS") plan
to the Minnesota Public Utilities Comimission.? I am still reviewing the filing but am
initially impressed by its CBA, which is conservative but realistic. The AGIS plan
explicitly includes cost contingencies and ranges of potential benefit/cost ratios
depending on how much contingency Xcel Energy spends and how much benefit it can
deliver. Appendix A of my testimony provides a further description of the Xcel Energy

AGIS business case and use of cost contingencies.

Metrics Linked to Goals and CBA Components with Baselines, Targets & Ongoing Reporting

Q.

DOES THE COMPANY'S GT PLAN INCLUDE METRICS LINKED TO
GOALS AND CBA COMPONENTS WITH BASELINES, TARGETS AND
ONGOING REPORTING?

No. The Company has proposed metrics,*® but they are not explicitly tied to the GT
Plan goals or the CBA components. The Compény has also not provided baselines for
its proposed metrics nor recommended targets. Finally, the Company has not provided

a plan for ongoing performance reporting.

CAN YOU PROVIDE EXAMPLES OF GRID MODERNIZATION PLANS

WITH METRICS LINKED TO GOALS AND CBA COMPONENTS WITH

BASELINES, TARGETS AND ONGOING REPORTING?

2 Minnesota PUC Docket No. E002/M-19- 666, November 1, 2019. AGIS includes AMI, FAN, FLISR and
1IVVvO.
53 Direct Testimony of Edward H. Baine, Schedule 2.
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Yes, in an October 2017 order>* authorizing the deployment of AMI by Entergy

Arxkansas, Inc. ("EAI"), the Arkansas Public Service Commission set clear expectations

~ for strict adherence to the reporting requirements> of costs and benefits. The required

performance measwures include metrics to track each benefit and cost category in EAI's
AMI Cost/Benefit analysis.

Also, in July of 2019, the Massachusetts Department of Public Utilities
("DPU") issued an order*® approving statewide and utility-specific grid modernization
plan metrics and reporting requirements. The DPU also required the utilities to

establish baselines for comparison with the future grid-facing performance measures.

Support for New IDP Capabilities

Q.

CAN YOU PROVIDE EXAMPLES OF GRID MODERNIZATION PLANS
WITH SUPPORT FOR INTEGRATED DISTRIBUTION PLANNING?

Yes. California's comprehensive Distribution Resources Plan ("DRP") proceeding,’’
initiated in 2014, encompasses a wide range of IDP activities including improved
forecasting and load modeling, hosting capacity analysis, locational net benefits
analysis, publication of grid needs, and explicit consideration of non-utility DER to
provide grid services as NWA. In a 2018 decision,® the California Public Utilities

Commission established definitions, a classification framework, and plan submission

34 hitp://www.apseservices.info/pdf/16/16-060-U_93_1.pdf, pp. 112-113.

35 http://www.apscservices.info/pdf/16/16-060-U_78 1.pdf.
56 hitps://fileservice.eea.comacloud.net/FileService. Api/file/FileRoom/1 1006045.

57 https://www.cpuc.ca.goy/General.aspx?id=5071.

58 hitp://docs.cpuc.ca.gov/SearchRes.aspx?DocFormat=ALL&DoclD=212432689.
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requirements for grid modernization including guidance for how the plans should

support the larger DRP process.

DOES THE COMPANY'S GT PLAN INCLUDE SUPPORT FOR IDP?
Yes. As part of its GT Plan Petition, the Cdmpany included a white paper that expldins
its plan for transitioning to IDP.® The white paper calls for:

o Comprehensive feeder level forecasting
e Hosting Capacity Analysis

e More granular time-series load modeling
e DER forecasting/scenario analysis

o NWA analysis

As I explain later in my testimony, I recommend that the Company expand its approach
to NWA. DEV seems to acknowledge this opportunity, stating, "The Company defines
... IDP as a process to address the capacity, reliability, and DER integration needs of
the distribution grid using traditional solutions as well as new solutions offered by

customer-owned DER and other non-traditional technologies."5?

Stakeholder Engagement During Planning and Implementation

Q.

DOES DEV'S GT PLAN INCLUDE STAKEHOLDER INVOLVEMENT
DURING PLANNING AND IMPLEMENTATION?
Somewhat. The Company met with stakeholders and incorporated feedback into the

61

current version of its GT Plan.®® The Company states that it "plans to continue

stakeholder engagement on the GT Plan in the future. The Company intends to work

% Plan Document Appendix B.
0., p. 1.
6! Company response to Staff Interrogatory No. 4-58.
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with stakeholders to determine the best structure, process, and cadence going

forward."62

Increased Transparency of Distribution System Data

Q.

DOES DEV'S GT PLAN RESULT IN INCREASED TRANSPARENCY OF
DISTRIBUTION SYSTEM DATA?

Somewhat. Other than its plan to develop and publish the results of a Hosting Capacity
Analysis, the Company has not described how it intends to increase the transparency

of distribution system data.

WHY IS THIS IMPORTANT?

As I mentioned previously, IDP involves explicitly considering non-utility DER to
provide grid services as NWA solutions. By sharing distribution system data, such as
load forecasts, grid needs, and beneficial locations, utilities can more easily collaborate

with customers and developers to implement such solutions.

CAN YOU PROVIDE EXAMPLES OF INCREASED TRANSPARENCY OF
DISTRIBUTION SYSTEM DATA?

Yes. In New York, the regulated utilities have established a common portal that
discloses capital investment plans, reliability statistics, planned resiliency/reliability
projects, hosting capacity, beneficial locations, historical load data, load forecasts,

queued and installed DG, and NWA opportunities.

Enablement of De-Carbonization and Beneficial Electrification

62 Plan Document, p. 35.
83 https://jointutilitiesofny.ore/systemn-data/.
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m 1 Q. DOES THE COMPANY'S GT PLAN ENABLE DE-CARBONIZATION AND

2 BENEFICIAL ELECTRIFICATION?

w

A. Yes, the Company explains that:

4 The Grid Transformation and Security Act of 2018 ("GTSA")
5 established specific renewable energy and energy efficiency
6 goals and required utilities to develop grid transformation plans
7 to facilitate achievement of these targets. Governor Northam's
8 Executive Order 43 ("EO43") requires ... a plan of action to
9 achieve the renewable energy and energy efficiency goals
10 established in the GTSA as well as to achieve specific targets for
11 the Commonwealth to produce 30 percent of Virginia's
12 electricity from carbon-free sources by 2030 and 100 percent of
13 the state's electricity from carbon-free sources by 2050.
14 The targets and timelines set out in the GTSA and EO 43 will
15 encourage aggressive and rapid deployment of zero-carbon
16 renewable energy resources, including significant investments
17 in smaller-scale distributed energy resources ("DERs") such as
18 rooftop solar and energy storage. The Phase IB investments will
N9 ensure the distribution grid is prepared to integrate safely and
20 reliably the significant amount of non-dispatchable intermittent
21 solar and wind resources and the multitude of randomly
22 dispersed DERs to be deployed in connection with goals of the
23 GTSA and EO 43 ...
24 In addition to renewable energy and DERS, both the GTSA and
25 EO 43 also require ambitious investments in energy efficiency
26 to reduce energy costs for all Virginians and particularly to
27 reduce the energy burden to low- and moderate-income
28 communities. Such reductions in energy usage underscore the
29 need for the foundational investments into AMI, CIP, and grid
30 technologies to measure and manage energy usage and validate
31 energy savings resulting from these energy efficiency
32 investments.
33 In terms of timeline, completing deployment of AMI within a 6-
34 year window as proposed in Phase IB will enable the Company
35 to realize the full value of the proposed grid technologies in
36 supporting the integration of the large-scale renewables and
37 DEgls as well as the energy efficiency goals established in EO
38 4394

3

% Company response to Staff Interrogatory No. 4-59.
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CAN YOU PROVIDE ANOTHER EXAMPLE OF HOW GRID
MODERNIZATION PLANS CAN ENABLE DECARBONIZATION AND
BENEFICIAL ELECTRIFICATION?

Yes. The New Jersey Draft 2019 Energy Master Plan was released in June 2019 and
presents a roadmap for achieving the Governor's goal of 100% clean energy by 2050.
"In order to realize the tandem goals of 100% clean energy and an 80% reduction in
greenhouse gas emissions relative to 2006 levels by 2050 while maintaining a reliable,
resilient, and affordable energy system, New Jersey must modernize its distribution
grid. Grid modernization will provide the backbone on which all other efforts to
transition to a clean energy economy will rely. The benefits of electrification, including
incorporation of renewable energy, energy storage, demand flexibility, energy
efficiency, load shifting, resiliency, microgrids, decentralization, and decarbonization,

all necessitate a 21st century transmission system and distribution grid."®

14 Inclusion of all Required Expenditures

15 Q.

16

17

18  A.

19
20

21

DOES THE COMPANY'S GT PLAN INCLUDE ALL REQUIRED
INVESTMENTS, INCLUDING THOSE BEYOND THE INITIAL YEAR OF

REQUEST?

Mostly. The Company's GT Plan includes all capital and O&M costs over the life of
the proposed assets. However, as I previously explained, the Commission should
require the Company to explicitly include cost contingencies in future GT Plan

petitions.

O

s://nj.gov/emp/pdf/Draft%202019%20EMP%20Final.pdf, p. 73
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CAN YOU PROVIDE AN EXAMPLE OF GRID MODERNIZATION PLANS
THAT INCLUDE ALL REQUIRED EXPENDITURES, INCLUDING THOSE
BEYOND THE INITIAL PERIOD OF REQUEST?

Yes. California has established specific requirements for what utilities must include in
grid modernization plans filed during each General Rate Case ("GRC") proceeding.
One of the requirements states that "If proposed budget for 3 year GRC period covers
a portion of the overall cost of the proposed program, please provide the total program

costs, including expenditures already incurred and remaining costs."66

Synergies Between Investments

Q.

DOES THE COMPANY'S GT PLAN REFLECT SYNERGIES BETWEEN
INVESTMENTS?

Somewhat. The Company intends to use AMI for improvements in meter reading,
collections, etc., but also expects the investment to support enhanced load forecasting
and Voltage Optimization. The Company is, however, proposing to deploy a FAN that
is separate and distinct from its proposed AMI communications network. I am
concerned that the Company may have overlooked synergies and may be proposing

potentially redundant investments.

CAN YOU PLEASE EXPLAIN WHAT YOU MEAN BY SYNERGIES
BETWEEN INVESTMENTS AND PROVIDE EXAMPLES?
Yes. By synergies between investments, I mean utilizing a single technology for

multiple applications. This is often most evident with AMI deployments, which have

% CPUC D.18-03-023, Appendix A, Grid Modernization Program Requirements, 1.b.
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multiple uses, including the ability to serve as the communications network for FLISR
and other distribution operations applications. For example, Xcel Energy's AGIS
program will deploy a single mesh communications network that will support AMI and
also serve as the FAN for communicating with network devices, supporting Integrated

Volt-VAR Optimization (“IVVO”) and FLISR.

Investments Based on a Demonstrated Need

IS THE COMPANY'S GT PLAN BASED ON A DEMONSTRATED NEED?

In part. Several of the Company's proposed investments in its GT Plan support the
need for new IDP capabilities. The Company has demonstrated the need for its
pfoposed CIP, as well as investments in cyber and physical security. The Company has
not, however, demonstrated the need for its proposed significant investments to

improve reliability.

CAN YOU PROVIDE AN EXAMPLE OF A GRID MODERNIZATION PLAN
WITH INVESTMENTS BASED ON DEMONSTRATED NEED?

Yes. Pacific Gas & Electric ("PG&E"), with some of the highest penetrations of
distributed generation in the mainland U.S.,% recently submitted an updated grid
modernization plan as part of its triennial GRC filing. PG&E's plan "[i]nclud[es] only
the incremental investments necessary to meet needs that have already been identified,

such as the basic visibility to understand what is happening on the grid, improved

67 According to PG&E's December 2018 GRC application, it has 370,000 customers with a total of 4,000 MW
of rooftop solar distributed generation ("DG"), or 20% of the private roofiop DG capacity in the U.S.
Additionally, PG&E adds 5,000 new DG customers and 55 MW of new rooftop solar to its grid each month.
(CPUC Docket No. A.18-12-009, Exhibit PG&E-1 at p. 1-5, lines 31-33, Exhibit PG&E-4 at p. 19-AtchA-4,
lines 10-12).
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interconnection and planning for DERs, and some ability to control certain DERs."®

PG&E's plan proposes a "targeted investment approach focused on circuits that are
expected to have significant penetration of DERs."%

Despite its signiﬁéant DER penetrations, PG&E is not requesting approval of a
DERMS. PG&E concluded from its Electric Program Investment Charge ("EPIC")
Project 2.02 that no vendor currently provides the comprehensive set of DERMS
capabilities it requires.” As DERMS functionality matures, PG&E determined that it
should first "invest in foundational technology including improved data quality,
modeling, forecasting, communications, cybersecurity, and a DER-aware ADMS to
address the near-term impacts of DERs and grid complexity while providing the

groundwork for a futuore DERMS system."”!

IV. EXPANSION OF NON-WIRES ALTERNATIVES

WHAT ARE YOUR RECOMMENDATIONS REGARDING NWA?
I recommend that the Commission require the Company to, as part of Phase IB of its

GT Plan:

e Conduct one or more NWA pilots using targeted energy efficiency ("EE") or
demand response ("DR") resources on the customer side of the meter, such as
thermostats, batteries, pool pumps, water heaters, and/or PV systems to defer or
avoid local distribution upgrades;

¢ Conduct one or more NWA pilots using DER financed with private capital to
defer or avoid local distribution upgrades; and

6 CPUC Docket No. A.18-12-009, Exhibit PG&E-4, p. 19-8, lines 18-23.
 1d., p. 19-8, line 34 to p.19-9, line 2.
70 EPIC 2.02 DERMS Final Report, January 18, 2019, p. 6

.
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e Develop and implement a plan for including DER developers and other third-
parties in its NWA planning and implementation processes.

PLEASE EXPLAIN THE IMPORTANCE OF NWA.

Due to a combination of growing customer interest and declining technology costs,
there are increasing numbers of distributed energy resources connected to the
distribution system. In many cases, these resources are financed, owned and operated
by customers and third-parties. This creates a tremendous opportunity for these
resources to provide grid services as NWA and reduce the need for conventional

ratepayer-funded capital investments.

Targeted EE and DR

WHAT CONCERNS DO YOU HAVE ABOUT THE COMPANY'S APPROACH..

TO NWA?
As part of its GT Plan Petition, the Company hired Quanta Technologies ("Quanta") to
develop a report "to evaluate opportunities to use non-traditional solutions such as
battery storage, typically referred to as NWA, to achieve the reliability and resiliency
objectives of the [GT] Plan."” The report examines the potential to deploy Battery
Energy Storage Systems ("BESS") as NWA for eleven DEV distribution capacity,
reliability and voltage projects.”

I have several concerns about DEV's and Quanta's approach to NWA. First, I

believe Quanta's assumed BESS capital cost of [Begiﬁ Confidential]

2 Direct Testimony of Robert S. Wright, Jr., at 40-41,

3 Jd
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# (End Confidential].”® A November 2019 Lazard analysis of the levelized
cost of storage assumes an initial capital cost for 10 MW, 6-hour duration batteries

between $228-450 per kWh.

Second, the report focuses exclusively on BESS. [Begin Confidential] &

goed (End
Confidential] I believe it is important for the Company to consider DER beyond

BESS, such as targeted EE or DER, as potential solutions for NWA.

CAN YOU PROVIDE AN EXAMPLE OF AN NWA USING TARGETED EE OR
DR?
Yes. Central Hudson Gas & Electric in New York is targeting deployment of smart

Wi-Fi thermostats and pool pump controls to reduce local distribution peak demand by
16 MW in select areas. Michael Mosher, President and CEO of Central Hudson,
explained "Through our Peak Perks program, we've identified areas and specific
circuits that are approaching capacity on peak days and may require future upgrades to
reliably serve customers when energy use is highest, typically on the hottest summer

days when the use of air conditioning is maximized. By working with our customers

™ Confidential Attachment Staff Set 2-9(t) (RCS), p. 40 (voluminous report not attached to testimony).
"5 Lazard. Lazard’s Levelized Cost of Storage Analysis—Version 5.0. November 2019, Available at:
https://www lazard.com/media/45 108 7/lazards-levelized-cost-of-storage-version-30-vE.pdf, pg. 14
76 Confidential Attachment Staff Set 2-9(t) (RCS), p. 1 (voluminous report not attached to testimony).
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to control energy use in these locations on peak days, we are seeking to avoid or
postpone system upgrades in these areas, ultimately saving money for all our
customers."”’

The Peak Perks program involves an innovative utility compensation approach.
Because the program aims to defer capital projects that would have otherwise resulted
in earnings for Central Hudson, the utility collaborated with regulators to create a
unique compensation model, which ensures the program is financially beneficial for
both the utility and its customers. Instead of a traditional return-on-capital approach,
Central Hudson established an incentive-based model that rewards both the utility and
its customers for implementing the least-cost, best-fit alternative to traditional
infrastructure upgrades. Central Hudson can earn 30% of the savings from Peak Perks
as an incentive to run the program effectively, while 70% of the savings flow to

ratepayers.’s

IS THE COMPANY CONSIDERING NWA USING TARGETED EE ORDR TO
DEFER SYSTEM UPGRADES?

No. In response to a Staff interrogatory, DEV stated, “The Company's ... Programs
are sixﬁjlar in nature to the referenced Central Hudson Peak Perks example, but are not

targeted at avoiding specific upgrades."”

77 https://www.cenhud.com/news/news/julyl5 2016. For program details, see

ttps://www.cenhubpeakperks.co

B h

[www.smart-energy.com/magazine-article/optimisin
7 Company response to Staff Interrogatory No. 13-146.
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o 1 Use of Private Capital

2 Q. DO YOU HAVE ANY OTHER CONCERNS ABOUT THE COMPANY'S %
3 APPROACH TO NWA?

4 A Yes. The Company appears to be relying exclusively on solutions financed with utility
5 capital and ratepayer dollars. The least-cost NWA solutions are often those that take

6 advantage of private capital rather than using ratepayer dollars.

7 Q. CAN YOU PROVIDE EXAMPLES OF UTILITIES USING PRIVATE
8 CAPITAL FOR NWA?

9 A Yes. In 2018, PG&E awarded three contracts for third-party owned storage

10 deployments, including a 10-year contract with Micronoc Inc. fora 10 MW aggregation
11 of behind-the-meter batteries located at customer sites and interconnected to local
012 substations within the South Bay — Moss Landing local area.®

13 Another example is the recent Bring Your Own Device ("BYOD") pilot by
14 Green Mountain Power ("GMP"), where the utility offers bill credits to customers in
15 exchange for control of customer-owned home battery backup systems, EV chargers,
16 and water heaters during peak periods.!’ The GMP BYOD example is particularly
17 interesting because participating customers with backup batteries experience improved
18 reliability®? while also providing peak demand reductions to benefit all customers.

80https://www.pge.com/en/about/newsroom/newsdetails/index.page%3 Ftitle%3D20180629 pege proposes four

new_cost-effective energy storage projects_to_cpuc

81 https://ereenmountainpower.com/bring-your-own-device/ and https://greenmountainpower.com/wp-
U content/uploads/2019/03/BYOD-Terms-and-Conditions-3-11-19.pdf

82 htps://www.greentechmedia.com/articles/read/ereen-mountain-power-kept-1100-homes-lit-up-during-storm-
outage
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UTILITIES ARE CONCERNED THAT THEY CANNOT RELY ON NON-

UTILITY OWNED AND CONTROLLED DER TO DELIVER THE

REQUIRED GRID SERVICE AT THE TIME NEEDED. DO YOU AGREE?
I understand the concern, however reliable control of DER does not require its
ownership. In the PG&E and GMP examples above, the utilities do not own the DER

but have control over the resources.

Inclusion of Third-Parties in NWA Planninge

PLEASE PROVIDE YOUR THOUGHTS ON THE COMPANY'S APPROACH
TO NWA PLANNING.

The Company's NWA planning and implementation process appears to be very closed
with limited participation by DER developers and other third-parties. This perhaps

means that the Company may be unaware of, and not taking advantage of, the latest

innovations. The Quanta report acknowledges [Begin Confidential] FE§

it [End Confidential]®® In response to a Staff
interrogatory, the Company also acknowledged the importance of this, stating,
“Planning for NWA, especially at early stages, requires changes and enhancements to

existing utility practices. The Company is beginning this change process including

8 Confidential Attachment Staff Set 2-9(t) (RCS), p. 18 (voluminous report not attached to testimony).
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options to engage DER developers and other third-parties in its NWA solution

evaluations."$

Q. DOES THIS CONCLUDE YOUR TESTIMONY?

Yes.

8 Company response to Staff Interrogatory No. 13-147.
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Exhibit 1 - Statement of Qualifications for Curt Volkmann

Professional Experience

I am currently President and founder of New Energy Advisors, LLC, an independent
consulting firm. I work with environmental and consumer advocates in a variety of
regulatory proceedings related to distribution system planning, distributed energy
resources, and grid modernization.

I have 35 years of experience in the utilities industry. Prior to founding New Energy
Advisors, I worked for the Environmental Law & Policy Center (ELPC) in Chicago as a
Senior Clean Energy Specialist. My work at ELPC focused on providing technical advice
and expert witness testimony in several renewable energy and energy efficiency
regulatory proceedings.

Prior to ELPC, I was employed for eighteen years by Accenture, a global management
consulting and technology firm. 1 held several positions at Accenture, including
Executive Director in Accenture’s North America Utilities practice, with client leadership
responsibilities for several gas, electric, and water utilities. In this role, I oversaw utility
cost reduction and operational improvement programs.

Prior to Accenture, I worked for the consulting firm UMS Group, where I led multi-
utility benchmarking studies examining global best practices in electric transmission and
distribution. Participating utilities in the studies were from the United States, Canada,
Australia, New Zealand, Europe, and Aftrica.

1 began my professional career working for nine years at Pacific Gas and Electric in
various transmission and distribution roles. This included a role as a Distribution
Planning Engineer, where 1 evaluated the impacts of cogeneration on distribution system
protection and the impacts of demand-side management programs on the deferral of
distribution substation upgrades.

Education

I have a BS in Electrical Engineering from the University of lllinois at Urbana-
Champaign with a concentration in Electrical Power Systems. I also received an MBA
from the University of California at Berkeley with a concentration in Finance.

I held a license as a Registered Professional Electrical Engineer in California from 1987
to 1995.
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Appendix A — Xcel Energy MN’s AGIS Cost/Benefit Analysis

On November 1, 2019, Xcel Energy in Minnesota filed for certification of its
Advanced Grid Intelligence and Security (“AGIS”) Initiative. AGIS has similar
components to DEV’s GT Plan, namely AMI, FAN, FLISR and Integrated Volt-VAR
Optimization (“IVVO”), which is similar to the Company’s planned Voltage

Optimization.

Xcel includes a 26% overall capital contingency in the AGIS Cost/Benefit
Analysis (“CBA”) and states, “A 26 percent overall contingency ... at this stage of
project development is very much in line with industry standards for large technical and
IT projects that span multiple years, and is appropriate for the complexity, size, and
integrated nature of the AGIS project.”! Xcel distinguishes between Business Systems-
related and Distribution-related contingencies due to the different nature of the work as

shown below.

! ' Bﬁsixxc ik D‘istribuion Co‘mbinL.I.

f o e R

3 FAN 45% 0% 39%

| FLISR 24% 1 2% 14%
wo 10% 10% BT

The AGIS CBA also includes ranges of potential cost/benefit ratios depending on
how much contingency Xcel Energy spends and how much benefit it can deliver. Xcel

explains,

We are proposing an initiative to both replace fundamental
components of our system that are approaching end of life, and to add
capabilities for our customers and for a future that includes greater
DER, distributed intelligence, and greater customer engagement. We
would not expect to save money (on a net basis) when investing in
these kinds of technologies, but we believe the total value of the

! Northern States Power Company d/b/a Excel Energy, 2019 Integrated Distribution Plan,
Minnesota Public Utilities Commission Docket No. E002/M-19-666, Direct Testimony
of Michael C. Gersack, p. 160.

1
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initiative significantly outpaces the cost of the investments. For these
reasons, the AGIS investments are prudent based on the need for the
investments to serve customers, as well as consideration of the
customer-facing benefits, efficiencies, and system benefits they
provide.?

2 Xcel Energy 2019 Integrated Distribution Plan, p. 157.
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Virginia Electric and Power Company
Case No. PUR-2019-00154
Virginia State Corporation Commission Staff
Fourth Set

The following response to Question No. 35 of the Fourth Sct of Interrogatories and Requests for
Production of Documents Propounded by the Virginia State Corporation Commission Staff
received on October 24, 2019 has been prepared under my supervision.

Thomas G. Hulsebosch
Sr. Managing Director
West Monroe Partners

Question No. 35

Please refer to Attachment AG Set 1-02 (TGH). Please refer to tab 'CBA Summary —
Bulsebosch,' -

(a)  Pleasc explain the inconsistency between the value of $1,974.3 million for
improved reliability in cell 112 and the value of $2,028.1 million for improved
reliability in p. 4 Figure 1 of Mr. Hulsebosclh's direct testimony.

(b)  Please provide an Excel spreadsheet with links and formulas intact supporting the
calculations for the $2,703.6 million PV of revenue requirement in cell 115.

Response:

(2)  This inconsistency is the result of an error in the formula producing the $2,028.1
million benefit for improved reliability on page 4, Figure 1 of Mr. Hulsebosch’s
pre-filed direct testimony. $1,974.3 million is the correct figure, which is noted as
part of the Company’s errata filing on October 25, 2019.

(b)  See Attachment Staff Set 4-35 (TGH).

DOM-2018-GTPLAN-000143




F9T2208%%

§259/909°€02°2 1e30t
¥E6'900'T S S85'050°T S ELT'SE0T S 6ZL'ovtY S 16479811 $ SEZ9ET'L S OSLEES [ R S SSE'SOTVE S o
954106 $ 966005 § ESTWTY S VELENYT S (EB'68S'T $ 098'8SLT § 00S'SEV'L $ aooov $ SOUEETT  $ UONEINP3 JWOISND
930°099°L $ vOB'IrS9 $ OSIESE'S $ 68C'ISEP $ LTEVTE $ 869°TLTT § 9vI'FIET $ - $ 5.9'€98°78T  $ {aN) Munsas 5qR0
828882 $ vas'TsT $  LyTSBr $ 659921 $ 550'891 S SYWL6 5 oos'tt s - S Ia'Esr'y $ {1 aseyg - panantdy) Annaas Jaghd
ET6'91ES S BSH'EIY $ 619°S0S’E 5 SIOIST § E19'vLst $ Ese'Tv8 S po0TLE $ 5089 $ 035'BIPEST § & Annoag jearsAyd
EOS'LTE’ST § BST'9I0'SZ S L95°866°W  § BOL'ERYIT  § QESIBOLI  § ESETOTYT S BLEESYS s - $ (BBTVELBES S {IF {maN) woaga)
S9E'ESI'TE  § SBUESS'LT 4 SESIOTET S 6OTIEYST  § SBLSSTAT § SOGYEY'S S BSTEBST $ 0O5'SE9T S 9DI'SLS'GEI  § {1 #52yyg - panciddy) wodaay
63E°285'8 S srg'oLEe § EITELS $ €8T'S06 S 898 S 59568 § 6LB'6EL s - S LIS0SS'BIT S swesBolg/saey Busea-aunl
OIY'IVH'IT  § ELEI6Z'IT  § BLEBYSHT  § TrH'eISET  § IB'SSES $ tvo'sEs $ ssror't $ - $ TEUT0ST S SwNTAG joRUI [eUSHEIIG0
TLE'STONE  § €98'vST'ST  § BLSELE'ST  § 0SOULSTYT  § red’ve0 $ 1YL 5 6ET'E25 S I85°0v1 S €IS9ELSZE S 3eouYEaL pud
Z69'GE0'TOT  § 9pS'S09ER § BIS'ESY'TY S ELIVEET § OESIVE'SZ S TCOSEE'PL §  wvSwI9L S Mrest’y S UL068'LTIE $ huuspred ppo
PEO'ELO'T § 095'¥0e $ TSTLSTT § Sea'snl $ st § ISTSEY § TeTTOP [ S vEE'IEVEY S (NsQ) vonexyinasgy voneuodsurs)
BIY'EHT $ BSSENLT § ZoP'SSEY S EEG'SBBE S 252T0T'Y S EEOSSENT  § 9LLISO'S s - $ 255'995°TS  § , iy 1419} voneaynosn vencuodsuti
E6E'€99°2€  $ TBS'RL6'BE S 90T'ZBOMY  § 995°1Z0°6Y  $ GIEII'TE  § OWSLE'IL S BLS'GSEOT S YELLOS'Y S 6ESVZIEEY § Awou 1 wmwp SINOW/ED
09569299 S OOL'(EI'63 $ S09'00L'8% § VEYIEBO9 S OLETEL9Y  $ ORLI6TEZ S SINSEYTT  § SI0°LLTE S 26LBETELL ummnvm,m‘BvG«m RZ.N NV
92702 S0 [T [373 [22Y3 1207 0202 5107 INIEA (RUTION A§§%~ $7e3), 1una) Aoy

bay A%y ﬂuz AT TIAS
(191} SE-¥ 39S BMS WIPeRy %29°L “VM

C

O

i
\
~



2953220252

8LET s 1958 S TLU9T S IST'r S 1991 3 I6TZEE § (LE999 S 9pg'soL $ S0EISL $ 9BL'EGL § pOE9Es S BI8'8LS S GEE'IT6 $ 668'E96 s
- S - H - $ - H - $ - S - s - S - s - s - - - S 96L026 $ S0'PT6 $
PET'950'6 $ TEE00T'S S 108’8 $ vBBZELS § 0v9'Tra's $ OEOEITE $ 5021808 $ EEEVE0S $ 016'99¢'8 $ 6100658 $ piEZEse $ 205788'8 $ 16b'2E6'8 § 0IS'L6LS $
osL’6€T § EEELET $ TLE'TET S 0L1IZET § IEPSILT s 't $ EPOSTT s 592t $ vezare S 90L'TEL S UTE S IvUISE $ OSTLLE § €05°18E $
I8 $ £€6'656'% $ 2NL'660°S S LBY'6ETS $ SELGLES § EEE'6IS'S $ GETO9Y'S $ top'los’s S VES'EHE’S $ 0591809 $ 095PETD $ TILSLED $ O3'vEE9 $ T007Zr0'9 H
SPL'SEV'PY § T0TWHLIT $ OLFTLLET § 8pS9y0TT § TITEETT S 2M0'9SEET 5 EET'MIOST S DTLOITGT § TEYLLTL? S 069'6YTBZ  § 6S9'BZE'6T  § TSO'GYE'OE  § EIE0r00E  § ISYSTIHL S
0E9'00T'07 § TEO'E9TEX  $ E9E'OVLSI § EUE'SYS'LZ S ESBUUETGZ  $ CBOTOL'OE S U99'GBTZE S 9QOL'ZSYEE S UIPSHI'SE  § LZ9TL69'9F S vHO'STLBE 3 PIBUEYSE  § BEUSL0BE  § 6ILVELVE S
EETUEIY'S $ SIYIES S BET'SS'S S vS8'EST'S § 26T°L90% S SEV'SOL9 S 10'e8TL § 6I£2E8Y $ 0SS57L8E9 $ Z9T's959 $ LLy'sER'S $ vBE'SIB'S $ T08'SPLE $ 1039vL6 H
. L2121 S ELE'TIE $ SOL'LT6't $ Ist'aes't S OVE'SES'E $ 8664’8 $ ISSTEC'S S 650’385 TT  § SLEDES'EL  $ ITT'ZO0ST  § EDOVEE'Sl § DIS'OPSST 5§ EyPSEEST §
036'RLO6Z S O6S'SSE'GE  § OZL'8S9'LE  § EETISEZTE  § OSO'ppIPE S SIT'SES'SE § GLUSEROE  § GESBEI'BE § Sv9AsSYEE $ pISZELOP $ OZZSTIY  § O9PpEEEr $ OSUvOLte § ZLE'TOLOE S
299'S0T'ES S SISELELE 6 OLE9SE'IOT S OLT'VEOTBOT S TOSITTOIT  $ BILOGTYIT $ EVEGLTBIT  § EEEIGETRT S TISEeS'9IT  § LES'ESLOET  § BISTVOSET  § ESTEELBEL  § ESLRULEEET § TIYYISBIT ¢
- s - s - S GETPEUL $ +69°S8T9 § (56'095°S S tPLE0SY $ ST'SOEY S TIEEHL'E $ T66'TRL'E S vrsTe0LT $ 69£'90Z°7 S wEL'OLL'T § SYO'PEET S
. Rva § EEL'PT S EPE'ZE S 918908 S (v9'Te8 S £29°1L8 $ L6 $ 9EE’SIOT $ ezt S EEDELYL $ SLETERST $ 8YE'SE0T $ SEVISIE $ OOE'ISOE H
. $ IBTSIB9T  § SHUSITIZ S BELYOIVE § SEIOSL'OE § GELTWIE § I8STI0TE S T96ZEL'TLE $ ZEQSEE'EE  § OrSLSOVE  § TLL'VILPE S 9PUEGE'SE  § rOITO'9E  § BEV'ESL9E S
STPZ8L $ Z9v'sea‘s $ wLTESL'S S 5065’6 S BID'(BLS S IVOESEET S IPISYSET S S6¢'9SUSE S E9E'BYEGE § GEYLLUGY  § LEEEGUYS  § SIEBELUS  § LSEPTZ'GY § pESUIEEY S
002 6£02 BEOY LEOT 9£0Z SE02 PEOT EE02 202 TE0T 0E0Z 6202 8207 o

O

O



2932390852

0 K s 0 s 0 ) s 0 $ 0 s 0 ) s 0 s 0 [ s 0 $ 0 H
. s - s - s - s - s - 5 - s - s - § - s - s - s - s - s
. s - s - $ . s - s - $ SIE'EY § 8sL'68T S LLE'6YE S E6TeyL S I8'eLI’t S L60°LESS $ OIZ'EER’s $ S0T'319'6 $
- s - s - s - s - s - § UST S swvt’s S Eor'vl $ 16’61 § L2T'9T S 18Tl § et s soT'Ivt $

180°90%'E S BSSTSY'E § urwse § $99'T99° S WULVLE $ 028s'c $ 6YB'SIEE S TEL'L00'p S SYE'T0T'E S Pe0'E0l’v $ ESBIIEY S BE8'SIYY $ 6I6'ESS’y S EpT'SE9Y s

o s o s o $ o $ 0 50 s 0 s logw) $ (10's99°8 S SBE'TLYE $ SOMESZOT  § LIOLSO'TY  § ETE'SISTT  § E69'9SBIY §

0 $ 0 $ 0 $ o s 0 [ 3] s o $ {1s8) S S$50'€65°L $ LYSTS § SEO'S9801 § vrOILLT § BIELTEBPT S TISS0TLT S
- $ - s . S - $ - $ - S - $ - $ - $ . S - S - S - $ LEv'Sts’s $
- s - S - S - S - s - $ - $ - H - S - $ - s - S - $ - $

QLLOYITT § SOVLIEBT $ WHYLTIOT  § ISUESELT $ SISPIEST § SEEOOLSL ¢ EIGLS0°07 0§ SEFTEOTT 0§ ORI S I85'950'ET $ PHEL9IMT § EGULZEST § SIS'EPS’9T § fEFOOS’T S

SO5'SPE'Sy  $ BETZrEIS S BOT'SOYPS § L90'9PELS § S$9B'950'09  § ZEG'0EYTI  § 6TWETISY S 0S0°BRSEY  § LITEOSTL  $ TSS098pL § o295'BOEEL $ GTE'9SE'T® § SSUISL'SE S TER'E9r’ss §
- H . S - S . s - $ - S - $ - S - $ - S . $ - H - H - H

] s o $ 0 s 0 s o $ 0 s o s o s o $ e S €081 $ so3'E § 6599 $ ov6'0T s
- S - $ - $ . S - s - S - $ - $ - s - s - s - $ - s - S

{o) $ {0} s {0 s {o) s (o} s {0} s o s (0} s (o S 't § fILX S U $ 6SSEIL S LES'SYY $

502 €50T 2507 1507 0507 602 BH0T [T 9t02 SYOT 13 333 WwoT TR



2063

2061

2058

2057

2058

s

o} S

© s

f0) $

({53

o) s

@ s

{0 $

oy S

[0

© $

s

© S

25,562,038 $ 18,803,282 $ 12652567 § 7170231 § 2550927 § {3.329) S

32,953,646 §

33,904,184 $

45,114,387 $

10251179 $

$
$

6033820 $ 4,210310 § 1,242,531 S {1429 $ 0

8,033,585 S

847,204

1,970,143 $ 1,884,590 § 1,799,512 § 1,714,835 S 1,628,882 $§ 1,535,017 § 1,406,212 S 1,250,385 $ 1,065,565 S

30685696 S

3,150,773 §

3,235,851 $

3,322,404 S

w

W Vi

vr N




2078

2077

2076

2075

2073

2073

F11223

2070

2069

© s

s

s

0 s

(0} S

© S

{0) S

o) s

{0} §

© s

© s

431,996 § 256,495 § 107836 $ 20541 § 0

634,020 $

GITRETEET



31230881

vogi3loy vangagt [114 s I $ W H {MS) wodapay puTIag Yead }O INTA @ s
o3k LOTROg - - M ggg&o 3eT0d 100 UNIEPIY PUTTEAg Y uu 15
ISANAS N | VIS $§ sEriE T s - s - | I H M pagey a1dg a¥enon) am apraddiy g1 PIPIORY os
[
vopafug vopog z b - (5zaA s2d) popradn 0q FINOM CLUOTIENIILILGD AP SIS ST+ A0 (O Rquny -1
wonsdiord uonstuog Y01 S gerol S 00070t $ WP JEgdD) Rd 1) voniegeiny &y
grson.Lrden | ves'ose $ | se9'0te ${s15°2 $ e [ H waue) Anpeag {0321} SY500 MERFY FHUTY WO P 2:030 5 0 LOAINIY 9
sr
vomatory vopEog e s = s W $ {2\V5) DDEpIY PUTIaG AT 10 IEA QL e
WG LORRIOG . - reroape Ty - (M) aressond Ardug posg VONMNPIE GRYIGQ jenuvy €t
swraun.eraun | 703'68 $ ] wy'ss st - s - s - H {progaty woy Hirdasg) wennsaam apeadin 31 pIPOIY o
tr
vond3falg ORI {14 s e $ W H 1M/S) wortanpoy puresag 1t3d JO INPAGTL ar
ORI ak] BORRUO0 - - FETrUapIEaE - {103} 21043y Jun)-1rag may VORI Q?Suawg 6E
OF ROLEEHN | SSTEEHST & | sszess'st $ s - s - $ {PEoqaTRy wo) [ 7)] P TTLPIPR BE
'
eonsary wonpuog TE: $ $ $ [MVS] BOTRRpE puriaaq qead 10 SHeA 091 9t
Vool URLLO] Siy LEY 0 TPy - [AVY) 1912y IAeA-my) 0305 LOIDOPIY GHVINGQ [TIURDI OV {Touvy I3
FEHNSEN | £69990°L $ | e65'920° § | wionn S ow'ss s - $ wrliop 3a1g {smey hatrep-aun)) wannsiay 3perddn g1 PIpRAY vE
33
WOR3Ho1 Bohpo0 . s - s 13 remyosfaremprey Fa3
ooy oormuog 950Ky S esr'alt’y H s wqerdues prt 1€
wouRond veraey o1L'v Ty 5 0S9TTy $ S oz} rusany ot
EoE s wng |} reT'o7s’St $ | réT'0Z5"SE s | sor'1Ls’y $ erEISY s $ epaIry sEOq) {dD) 10y voy fende) pIpRAY 24
[:+4
wonaasg uaunUOg s $ H AYOL IV emprty 1"
Wiy vorFed S H $ 20901 Autd g 124
vonsfog vonoung H S s soqeljEusIng ]
£T-52 59tm W WETLLT S| msTL st - $ $ $ Py Tl te3) upew frade) JUITYE SWTED B3PI 124
€@
CONIND LY LoD sy s sr 5 sr $ (110wf§) 13O0D WaNFIEY 1IN YWY w
won3afoLd voing 096’501 5805 000'ET {readyg) o310 g Juswanegdal PW ¥y ¢4
L Pun. Iz sun s2LTIL99 § | sTL'TIYy $ | d'ent’y S sro'vEly § 000'swS $ g Ny Uvew) mawadeday 1223314 YWY PIRIOAY ®
61
WK LORTRIO] s - s - $ (sHy ) w023 Ve /21000 WYY 114
LI womTag s - 5. ot s (5) {30A1 9uD) SIS 1TLONI 0L YWY Fa
wonAosg LopIrag &L 5§ 989U $ 000TL H {5} iemasy) wordnIqns 2pgRiY WINY vom EH
sonxkot vorsRIog s - s o $ {5} (3u211-3u0) 321 dn-32¢ IpFON EWY VoY st
uopadfold vopIuGg s - $ - s {5} {9un1-3ug) Bursuon SUISAS PUT-PEIH YTV 4}
WIS ORELIG - 52°0%6 - 15} ~§Lb=£ JoRu3sepday WwAwdmb3 pRqpury 133
RI-EX 2upt g 502'9367 $ | sor'aze’ L3247 $ s08°TI0 § auu $ g aen {ev} T3P by dn-xpe MUY PIpony w
4
st s | ESEERIS u%§¢@M%n§th UYL Y S e R RN T S ST o
szwanuas |\ TTEVEL AN htumnmcmﬁw @%&%m% L TR ORI e A R SR
9L N SL0'¢E'RT $ 055656y S terosT? S Ot8owT E.ﬁ.ﬂc aiavnmuoiﬂnvux-ﬂo
6EZ U YIYPOERLET S uawdnngm; m ETFSETY s - s - )09 Anpgty pIosduy oy
007 3] OLL'BES'LEL S forL'IES UL S| ersest $ 25208 5 - DPUIY pUr/ALSO] 1oL
oot Ien | 052'S0L'05T s Tost'sot'ont §{ SEU'Erd’'s $ eSO s - Sues N0 {T0L
aun 6950854 $ | s¥9’SOT'seL $ | oes'sez’or $ SB'EsT'y § orL'es9 jruded puRafpapeay 1oL
jsa RHAGA3
[T4] [2:] &) {0l ) 8) {v}
amos Y T T Totuedy BooUrag Tont
20T oT0L 102 an
(PSOQITTAH WO, LA DI
saquuodsyy seumn s{s)on 30y adeyg pom
tporded 120 Dupd 10 I8Ag
PIUEA0 ie1e0
[HOR) {1)SE-0 33§ 218 WAuaENY
ousg SIWoIs)
T ampaps
8107 oN ugRp Aurdmon

C O »




DED2ZGILL

S6E'SLETOT

H

{5} 303 IPAPA FuPE3y DR YWY ¥ VOTRAPNE
{5} asu9dx3 soqry TPEIH 1313PY EITY W vOmINpIY

(o) o5adr3 Bapeay 12504 NNV § vorRapIy

serTe'ts

or6'ers

(248224

(o1} (T)6£-v 195 J2IS JuIunpeny

C

01
[
314
zot
o1
oot
66
3
124 s s H {aavs) nomnpag puraida YT34 FO35EA QR *%
st s SIZ1 5 - s L) uing) padeney BI04 USIDAPTY PUTAQ Y34 %
§ | sevraTTs s | te6ehy s 91s'Tsy s - H 131034 931 (uogexpmap venruodsues ) 1 3priddn 0L pIprOsY [
6
*D %0 %0 Bunse2,0) Aotuaan pac sty ©s
SIEUTTYE S IZOOTHL  $ 000000°SEY  § aexgdde AqQ p Lo boy #0 tunomry TE
s | oreer s{ - s - s - $ wlpm uagoy [swiva) puads prude) pagrany - baguaan) pazyenu) 13
-]
%0 %0 «*0 4T3 §-€ Aq SISy NRpUIDG O ITA [RHIED PALRQ &8
- s - s - H PIVITAuy Infea 15TV J50RTY VONRGIRQ 88
s | sor'eos? s) - s - s - s M LGy {swivl) puads inte) pauagag - tegv 2
98
<0 ®0 %0 $£101J0 & SyuruAer R 53
L1139 S 96 $ 66 B {as3/5) 2mpey ¥ »d 103 TN 8
] L 0 {d) seak s3dd soampry JuLOjSULL) POPIOAY €8
s| vy $3 - [ s - $ M 13q0y ) Jaeasy) JEIN FERST) - AEIND SIUOFSURIL QLEIH 2004 PIPIOLY ]
1
- - - PIPIOAY STURDIRENY BUIOSILI) af
~ s - s - H {5} Rauapiuesy Rd o) &L
$ 1§ sectzoex [ 3 I s - L S $ H3um uaqoy JSURL) QUEIH 1004 PIPIOAY 8L
(73
XL e L% €303 O % rwevdhntw (eade) oL
9s S 9r6 $ 616 s (uana/5) asnpced PR S3d 150D ey 113
9% 0 [ {s) reak s3d s2unye 3 Sropsues) paprasy e
s | rrv'ew s vee's s - s - s w2 Loy {sapesddn TR PHET) - RINGE ] PECPIAQ SFTUOJIULIL IIARS PIFIOAY 172
173
° s o S % {33 7101 §0 X Fwewd Ty rpded °w
$ s¥6 $ 616 S (1r3ad/6) was) S3nng 2 1503 1oy PAsL o
S s - {2} 3034 530 570343 FTIEINO PIpIOAY 69
$ 655'ss s - H 1q3um 190y (uIusarhag sopLIo) PAIALAL) VRSN [EPOF) - SHOY YNIL IIEINO PIPRAT! 29
<]
s - s - H TR 112900 {Bouap paRjuIeW) pende) - 1o 2194 HLOIS SIPIIJRTVY PIPOSY %9
<9
R % {x) frrot jo % TuruIIREN (E2dE) "
$ o6 s &6 H {10342 /5) 10343 33¢ing 339 T3 O YL €9
H o (i 3anepnon) sead sad uasj A3eing 101§ papoLY <]
s gt s - s sgdusm waqoy L Pjureyy) T 1E10E)) - 03 Yons) SRBNG BUOIS SRpIIJUIEN PIpKY 19
L]
% %K {x} (£101 jo % PweUIUNY LR 5%
§ 96 5 616 H {10949/5) 133 ATeInD ULl 530 1507 IuTUIFUTERY 31
1 [} {3 anepm)) 523l 530 STuIa3 3TN B0 PIAIOAY %
s 560°T H H HAIM L3qoy PIEH IPIIPYTIN) MY [ERdE) - 0Oy PRUL STRNG S3PIAHW PIFOAY %5
5
s - H H WA uaqey 1t feudey - TN SIPI AR PIPIOAY 4]
€
3 ta ) {9 ™~
[D) (23 SIUBAY vodg =] on
o 6102 »un
TisjoN 33u3s3;y aded YoM
72300 e o 3L
paresasyierQ
STYaudg 2201y
T apmpaps
gH3 " oH 1xpgr3 Ausdwoy
430153 woRqog

O




TYDZIDDEE

woR333014 LorurIIog 826 S 96 s - H {15322/5) 1u33 230100 539 1507 Ry PAUL &5t
togsafasy vopeod sy fas [ {3 angaamy) srad od Qoag 33eng pIpoay (313
£5TIUTLEST NAest 2 | SEETOS'S $ | stt'Tosy $i ety § wsyI H - s i pagay (Broapny 2pIEY) Doy Par) 3IN0Y IIPIIPJTY PIP0AY 951
1333
worpaferd voecwag ToE'TSY $ | voE ISy $ | taty s - L T H 1B Bagoy { P PI2parin) PII[OIELY PIPIDSY ¥st
st
VoI DopYROg 26071 =™ [} PRGATY VALY INIHETIR) st
wosfosy vaxmiog u s 2L s $ 1e3 330 Topaq 530 SHLTY D1 THO) PIPOAY st
IsTesn.taTaun | srrvre? s | ssevirr $ | sos'az § Ist'er s - $ goe) Laperg {ovoda1a1) 201 pateay say 30) G50 RO Pue jride) pIplay Ty o5t
23
G IS VORETOG o $ o2 s oz s SHWAFUNNS SRTY PISTI) 30) STIX 133 R0 -1
VORI LIIOg 9 3 -] {x} pOTIEYy 3G 01 RIS MaemURT) et
BrI Sunt.2yT Aun £05°56 § | €05's8 slomt $ o $ - $ pgaue) Aaperg {@2033921} 51500 TPP) 1344re) W0l NTO JUNJ 1] VORIAPIY o1
sot
ool vomwog {11311 $ S9ETL $ sIFOL s SIWMARURNT Raue) pIsed) 2] red) 3d 1503 »t
00232014 vOrTFLAKY 2z 2 L] {z) pIITEIaY 3G 01 533 JatepnanT) o
L8t B3 & t] L ¥iiard S| 1owevmel § ) CETYEE s WE'0s s - $ poxse) Aaperg {w03931) RSO3 STAIN PITEI] WAL WFO 1 vOdApIY et
wt
ROord om0 XST ®ST £ 14 (%) Ardasd 01 30p Gy 10 3Iquame By VONBRPIY ovt
bof3lo4 wonmog wes ores oS (Beo/$) e 334 1503 Juanny 6€1
VORIHOLL LALFTOG X56 33 %56 {5t patepry S3en0 1oV 5163 100 23}
ponfosd eI [ "t "1 {a} DD 2 Jeay 338 $HED O IIGUINY PIALUMT F131
vanafosd posTtLog o [ [ {r£34 33d ¢} Aedarg U0 LSWOIT ITILIPRIT PADIf0LL 951
OFT 3UN 6€T 21, BEL 0T, LT JTL9ET 3N 196'61€ S | 196°s1€ s{ - $ . $ - $ Y3r0qIRAH way {Ardaag) shunes 4y £33
vEl
LTI DORUOG H H $ Jsemipsfsempsty €81
vorsafasd VORFLOD s s - - r0q0) Auseg pig TEL
L2014 LRI - s H s 20QE7) frosdgu 23
-t mens | erszars? $ ] svsesysz sl - 3 $ - H pALIY trmoyy 1413) 35u3dx3 2URI| P} ITFEHURY R PIPICAY oft
3]
vamafasy uopzLog SLVET $ | SIvET s H $ - $ PRy CEWIOTYY 140) s1)r09g tuatusasday trasary fugmy 21
244
WIS vorEEOg %0 o %01 {x}oww o1 2np tped J0 Pquiny o] wof a1
VORI HORIAOG 13 s @E $ ov% H {goys) g 3¢ 150 191y STt
DOGINCL UOEOG o oY ot £} Pmona) 13d 13a) 30 e §9 LIGIRY PICTNST (%41
U030 verLOG SET'TSY ST - o any Q PUF 313) JeSiUIpeay, - J605 35 (144
S23 371, ST 3N, BLL 3, €TT Jund 259°TSYIE $ ) 259°TS0°IT $ 1 6v3'smy $ USSEV s - $ ¥4 ey {rw) sgred Pwois) 1 Gonanpay <4l
41
AR VORITIOG LLIRET S | TeLets’ $ | oos'sot § ues H . s 103§ 3ER (1Wv) 533038 wasasard) s3I00s4 Sonps ot
33
werfosy voromeg $ 324 [£5 %0 (%) 2017 3 vouTnyEdy RMOg sf
3o vapwog [ {3244 s STt S et H {peay-2uf5) peag-ay 12d 1503 facs
wayafals vapiog b4 [1¢4 [1¢4 {2) st9) 53d spYoY-y I3y IugRIEY st
QT U, LT 3O, 9TT Sunt oYLt s]rsriann 5109 s ur'e s - $ sy e {nav) spean-ay 103014 1 boTNPIY [13
s11
vaafotd CORFLRNG 958y (1137 WS Trrasfa) w3y 420 30y P} ug punoj Juprrasy pInIoly 134
wonafors vorsweg KE'S £ 43 T6'S {5} 563, 26 Ty YUY VO PLNO; REPSEY ut
OO LORIIGET [38:784 S STUT S 9659 1 (seadfuo punolfs) poy Pzl B0 Pono4, 13d 1507 e
e aun,(grxson-z1t ) | srotseste $ | sro'sgsTY s | srs'est $ s19'0¢ s - H saz ey {1yw} osoaday seonraadp up ponoy, o corpap o1t
6ot
vopidagg ooy 032631 $ to9'st s - S (5} 2suodx3 SPRIA Jupasds J2104 v VorNpFY 8t
ool wnEnog or'iER S Tv5Es $ H {5} osuathqy rogey JuDLUIS R vy vopEREIY o1
£01"¢01 Fxy wing 9951112y s | 999'TIN2Y § | T'ssE $ r'me s - $ oy nry n9v) auady Fuppuas 521348 U bandapay 201
L) 0 [t:] £} ta} [>3) (g n
nmos ,%_nuaaﬂ.ﬂ [ I ) RGN hasotuody DoAHDLG on
m_ﬂm LE«.! 101 SN ISY 1202 2L $107 £
PHOQITMN Wy
BgreeodsTy SITHW {tfon somdspy 13ded POAY
L1 3%ey peondug Bumd jo adAy
R0y 09
1HOL) (X)EE-p 395 Heas wdunpeny
TYIIY SIT0LSNDY
T arpagps
aHI T ON RQIEY Aurdma)

C O ®




230230222

vocfang vopsseg %E6 %0 (K}1e201 §0 % 3UTUIIEON NSO 651
& _ to) @ o) o [ v
amog _@% Fr [y Y RI, Fotuoos SRR on
oL 3N .uﬁ“mw 0901 3y TV ol s10¢ nn
{Poqasny] oy oAt msuEs]  smtanany
QIDOdtys LA *{$JON 3233y 2aded POM
TP TITe D 3imy po vdhy
pPrueIae] eirg
{192} {1165-v 198 jm1s 103unpeny
$Y3uIg sADoHT)
T rppapg
€H3 7 ON DIRE3 Aurdo)
ALsbuy vomnuog




£9522306842

sie wenwss | rostecr s wsex sy - $ - s - $ Qrsoqanay woy {214) {5130} 1500 33 pSpay 31
ng
wndTiog uoRyEog (373 Fiz4 - 1:Rupry - L) STty 2mliea-daa) wos somnp2y GHYWST feruuy orz
tordotang vorTaog r § T S S5» s (avs) puswsag jo 107 papuny so7
OIT 3602 30N | $00'522°TL $ ] soo'surat S| ees's? $ uyz s - $ wdopn o (8330 Bkrz -3y} 150) PUrsag pIpoNY sa
214
2003U0LS LORERIOD 17414 S use H H I3 VandnpIE AL 04
. UBoLd popREuog £50'9 S & }H H 339 s Ay <02
901 ‘WT unans | serzess $]sevrose $1 95891 $ sow's s $ nkop g (sa1ey Bapza-2any) 3503 Aiau3 papeoay oz
€0z
BORITIONY VTG "o'oas'e s | m9'oss’c s{ - H - s - s 1sa1g 33eN {rv) von>apap Alsaay R
oz
orzTr nwes | GHHES R IRATS GRS T e R R R R T G B e S L s A e Lo M
651
863
LRI WORETOg 3 H $ (51 vdupsrs wdivoy g provay 6t
sonsaky vounodg H $ s 15) thanrg 12432 Pa0ss aDEIE peRoUy 61
DO BOCIIO) $ 3 $ 15) shaers s3amBu] prooday oy sst
wozafasy uopag s H $ {5} Buerrs Yooty weadaag gromuy. L3
2oL LORRLOG H H $ (5] sPaes ppogy —RIUS frnay €61
wonay warOg H $ b1 {5) shanss sudnag reoouy 51
161261 SN wag TI5°009'y $ | 515’009y $! - s s s WA 13q0Y (53v3) shimarg soqe) - 43 51
51
onfas voog X0 |0 %0 PAMITY ASIELIL YA U FLOIIT 63t
PeIIoug OO XSE NSE x5 {3 Asaaooxy Areastzd prompy egl
ooy vonaog 65619 S orrog 4 €56°055 s Friny Ay Rpon ey 81
697 3N, §31 7MNL5T IoN [ 14 s | o' s - 4 . s - $ R0 BIqoyY {sInva) a3eyer) Aurnap 0 Sy - WY 931
S8t
oLy UORTUOG oTsiss +ETEYS 6475878 {32ansfg) sinnp pramghe) 52 o) w8t
uoeaaiosy LoREog x0 %0 xo {1 rudv) ampa) dednsa Aq pators 15500 paxepdy (3¢
uoRWDLY BomIOg 85Iy 55°er £5Y'Lr 3330 jermioy Ty et
FOT IUN.E81 HUNLTST 3N | 2T I50T $§ ‘w0z $f - s - $ TR Lagoy {519v3) shoaes soqet - WY st
[:14
w01y voETOg KEG Xes XE6 FEI 40 X, SN INTO (3}
U3 LoRMLOG 9¢; S 6 $ 616 H 503094} Gungr § SeunOIoRg 430 1507 AELITE Y 81
von3iasy LounLOg ] ] LJ 12 ;1AL 4 32inge§ SUNOFRL] PIPOKY o1
GeUAALBLV Ion 21 aun | 910%6S $ | sto'ss ${ - H . s - $ wuas uaqoy {mpuldn yurnodwoy aamdeoza) LUER ST ] HSUE)L PAPIOAY - VHL 821
[Y44
woafay vonineog KE; S 191 oK VSTV WSO vy
UIINaLS LORIIOG 1 s 96 S 6t6 $ Qudaa/g) 210gv3 sranopues) Sd o) ISRy [ 7A¢
oo toasweg 93 [} ] (£} 1234330 Qunge 5 prOpRLD SWOFITEIL PIFISAY (734
aun £ et N | EResoe’s | eveosor § | ooo's [ s - H Whum udgey P D sandenud) TV ogej PEc) puesg p 234
.72
KOS *RTES L) 0 11201 jo 3 I3cTUNAY $TFO €51
SO'9L6 $ o $ SUst6 H {R1afg) wand adeng 34 140) gog sy 14
3 2 [30a1 - {5} 372l 390 53] STeWNG PIPIOAY -t
5T WML B9 3L 91 3N | 996 YDYY $ | ooy $ | ow'sott 5 19583TT s - H Ay Uagoy {rr33aasdag sopuo) paialie)) oy Pns1 ARG 1nasdi J0PIT) PACAY 951
9t
worpIford vonniog *EE KE5 0 (%) 21919 X IurvInAny (VR0 5t
ek Loy o9 S 96 s - B (31349/5) 1uaA) 33EIn0 01§ 220 150 JOB P €31
BoiaAg LormUOg [} 4 -] {z sarrenum) reak od 5133 AFNNO LUOIS PIPOAY 91
¥51 2071, €97 an, 791 Sun ji1£2 73 $ | vstene S| oSt $ 6891 E I $ Blm paqoy (Ruapuny 1apaapriy) spoy Ynul 230n0 HUGIS JIPIAUTW PIPOAY 191
051
L7 1o} LE] ) ki) > ] @ i
2005 E ﬂaﬁn@w& € Tk T tE3nI vONAOY on
1IN AT, TR0 D ISy (54 oL et a0
PIOQIHRH TO) TRAMEAISIINNR]  2meA Iy
THRIUOLIIZ SEIUTAY sjon 3L 232y RION
1o i3l 1euu sBupy §O A
15 J]
a1 (T1sE- WS sierg waunpeay




180230041

oonabiguommog | SSE°DELSE! s | sseosz'ses s} smwalt 1 s H 1930 112G treo 2o aiiis) Ry Ieeg imqegay e) grass §32
524
wonsfayg woprog | RESIL'0Y s | wessr'os $ | ses'mee [ s $ PR LGy {PHO Fupeat:f1s) 53JI0IR AMPGOgIY (FAVIPIIY 74
14
woaloy vorzang  { LITESSTIT $| arrsyn . s $ s W udqed (sweva) RuPulg Atpgrg 193 3 R
o
vogasforg uoppasog | ¥2UEEE T $ | mx'zernt $ $ $ s FOPM LRy {5wiva) ssyavag Anpqensy 190 pews 34
14
wonsby uopuntog | BLLTREY HET3:75] $ H H A 153q0 (sviv3) sujauag Aupqendy JERLIps Ty =4
(3~
vonafoly vompnog s H s {5} myoudg Aumqryy 130 Ay 14
UOMIAONY VOO s H H £5) 312909 ARy 10 grws rst
oopksy) uopremg s s s {5) uueg Aygeyy (eowlpey 37
sgounwas | e976LYST  § | 6297190'vs1 $ s H wRum 1aqoy ) 3ar ) wyPudg Ammenay - PURIL WHY 34
12
uonRfol) CoRIOG SEYEE6Y $ S H (S} supausg drmgexay pg) 3y ost
verlary wopnoeq LUELY s S H (S} spjauan Avpateoy 190 pews 124
comaiay torntiog e'es $ $ 5 () 33p30Q Apqendy Jenospry :$24
QSZ-B3T 3t mng IS'ETRER $ | ses'syr'est $ § 15v'9Se’s $ s s WP uagen t 3 D) 3k ) 1yanag - y 3RS wi
LS 4
vopaiey LOPEWOQ | SIREES6ET $ | sev’ees’snt $ | eze'see s $ Wivm uaqoy (hucapses 52p32jurnin] £33UN0 PIPIY WOY GG SWOIN) (7D ALY jensiry wl
: "
onwfoys touLog $50°632°T6T $ ] 150'6RLTEL $ | eog'rosn s - s WM uIgoy R SA3MIN0 PIMBIY WO IIUIY SIWIOIT) 19 (IS FALIY ©®e
we
N0y CoRTING ¥rLLE0'9E S| wi'tso'st § | veL'e6T S - E I $ WM 1qop (] ATeIR) RIAQ PIIAPIY LI0Y H)I0Y (IWCIT) JENUIPRIY [Eavuy w
ort
et s s e T A e s T S S e S T S R S S O ST TR P SR e
k174
267
wnxaad vonnuog | oseeL $ | ese’ees'y $ | sed'or $ oug'st [ #og e A3 opeuodiiesy) Ralirg) pateueyy winy) sfupars Aipede) 9z
SEZ
wIAaLy bansaeg IeLNEV'E S 1ort'IevE S} ey S 9t H - $ 15043 aEn {uonmpnsayy vogruddson)) fulding pateveyy way shuises AM203 1534
337
voRadfaly votinog | TRRYSLEE $ | uwvsoee s - $ - $ I WG A0 33110} sonapry p e
=4
wonxiug wonmuog | 52E°T20'E $ | sze'vzo’eot s] - s - s - H whim pagoy [eoprErundn atyon) uopsopay Alauy o8t
=<4
$ o051y § stsy s {MY/s) pueunq ;o 3103 prey [::43
- . i) tpamy ) irnuaprg) uoIPapaY GHVINGD APDUeRd we
s - s - s YraqIsTny o, fAvdang) 1303 purasag paproxy s
244
s s H {ums) A2s3u3 jo 1500 paprOAY vz
{4M1) oranpas 1oyIN3 (eovuy e
4 $ s PIQITPIY O, {Ardasy) 10) Adsau3 paprosy w
12
$ $ s {s1uedonirg-ooN sary Srplea-aun) ) sfaneg puriag SAnod p1eyRag oL
S [ s {ruueconuey 110y BunlUea-sun)) sShigars puewag Kxeod pIscMng £314
$ H H PIoqItIMY WO, (214} (w-190) 1503 purwaq paproay 144
Ficd
$ H s {nuedonues-woN soiry Madrep-dnu)) sTyauag voranpay A%au3 164
s $ $ {svednpueg $vy BwAsea-dan) supuey comnpay ARy [134
H s 5 {nuedprurg-oon 5310y Baksea-aual) siauag s A2sduy (314
$ $ s {uiredprutd ey Pukara-auwl) nyouag yms A3s3uy 1
{1 e ] {@ o L i
FD0g [y (g >0 Reposnods TONAUIEN) =
20T IR 2
POQITAH WL
Yooty SR risjos Uy KBdrg 1078
1o raley 1eo 20 Juopy jo addy
PABON04 eteg
(H91) (1I6E-p 198 yiers Wwaunpeny
IR SLOTY)
" anpaps
843 T ON BqRng Aurdioy
AR:s3u3 vopReOG

O




£9%2388%2%

=3
%O RO ATIIGUN JO USOAPTY [7=4
20070007 $ 00000022 $ 00d00072T s {51 3230 53 FnuIaTyY PIPIaNY (ERuRY 62
- 5 - $ - s P a1 Winasp WEBC1d Ardalgd uD LI 3Vesaay 62
SEUESR s soFUY S SeYTTY H {3 3anvmun) AoTda) 43300 GNY IIudpr E(=4
S67 3B, ¥6T SUNLIZET NFER R} | qLL0sE $ § sre'ose s - s - E H PHOGIHAH WOy {Ardasg] aqndagosun jo vosnpIy "
062
PORIS0 14 1OITRLIOG $96'598 SISEEY [rg 31 {2) P00 SRV ey AT (413
vondxlosy vopRIOg 12971 $ 9891 s 85571 $ { ruIpIy/s) FeRUIPEAY [enudy IBesday 2
vouNaiy votsieg %200 NL00 {ss013z pade Tuoeydas) (%) duun A ¥ RN fenudp 14
53T ROLGET 30N, LV M oIS $ | eot'orTe s ¢ov'ser s ssl'est S vos'eel s 13035 ey twv) wamasosduly Lesay 23199 93z
(374
vogdlass uossaag %87 %5 {X) vortsang A2Ru3/1y1 o wonINpIY [c14
Leapdlory Longuog 000005 11 $ 0000051 $ 000005 1T $ {5} voptranqiyay; Aidug perucy [2:14
vEZICNLEST IUN | 9P0°ETL'LS § | svo'E9TeS S| TYSET'E $ ITEST $ 9TETE0L $ s 2wy [y} Asaacsag vaguisag A3 iy &2
wm
Vo0 UORTIVOG TSL'SSL 5 0e6T'19 s - $ {sea4fg} {uoraiosd srad-g) 530-30uey) 30} § PRONPIY Uy £t} sad sBupaeg [=24
YOI UeRTOG 082°5T¢ $ 12815 s H {rradts} {voafaxd reak-g) 01 30p 2233, 558 sSuarg 642
OR7 ‘622 ST UAS 05°Trl'es § | 105'Zv1sS $ ] usurt § Ivsly s - $ 13034 3) {tv) vogdnpag 1900 prg S22
724
e s | S T o e e s R R S R S T S R N N RN AT R
ST
[IT3
vonlargvorcnuog | 2s'syr'est $ | TvSEMP ST 3 $ $ s Wdum pIga {swo) s1y20g Aunqryay 193 27y 17¢4
ut
copsafe vorpuog | eerrev'ny "¢ | sezverur [ $ s $ TP Laqey (50} aysuse Ainqgep g 190 gvos £33
124
wapddnud vorraog | ISEENLT s | 1se'ere’y H s H s Wl 190y {swo) s1tj3uag Anpqenay JrLspriay 697
92
oopcfoi vorAmag | SUSTTEESE  § ) SES'IZEE9T 5 | TuSwew H s $ WhAY Laqoy [puS Rugron-a5) IgIuag Aymgenay 193 AL 92
992
) ] ) tal 1) ] tn
J1inog s DT [0y n TZinya Foucriods DORAINIG K]
Wﬁﬁ-ﬁﬁd&@ 0391 3] 15vv o2 6102 an
PoqIsNH woy | N e I )
sopgrrvndtay SSUTA {s)on 22030y s3ded pom
to133d Jeui®g Bumy o 3dig
PN Te1rg
{H91) (TI5E-¥ 193 Jje3s IWRUPenY
SIuIg sxuaTETy
T appaps
W T oN i) Asrdwod
ARr23 vopopmod

@




LSP23LRER

(a5 1L°WE TI0INL ST £ rST 059'95%'T LITr6T WEPHT

Pty RIumuay C431990 YWY
X) 3P 1Y YHY 10 STEA00 K, LAty
) 16T00) Pmgrd RV Urty deaieg
{1} (6300 Ny WP YiNy @ PSS

LrYse T2SRLL (aU8Ly w18'Sot oISt [ Y305 o00°ET {iadf3) BE3.04 IEIIINY 121338 BV

- - TE'ST [33733 ¥S5°EL BRLEE SESTE SE6°TE RIFGHED AT PIITRINS] [I0)

0 - orT'bsz 18582 01°8Ly o¥e'SOE [(1£94:14 09E'301 m’wvw.cm 8|W.nﬂ N 104 ) {reak/y) sso203 ucugxuﬁui WY
BOr A OIS e A X B 2 e 0T G R e B SO T L D18 LA T R OFE SO LA R b 05 L 000 T T A S R Y D T3 o P e e R ) (. 3071 30 Wi T
634 B 2 LI S [ €% T ta
(OO HABE-v 198 pE1s WInRPEnY

C O D



Virginia Eleetric and Power Company
Case No. PUR-2019-00154
Virginia State Coxporation Commission Staff
Fourth Set

The following response to Question No. 47 of the Fourth Set of Interrogatories and Requests for
Production of Documents Propounded by the Virginia State Corporation Commission Staff
received on October 24, 2019 has been prepared under my supervision.

Richard C. Siepka p
Manager of Distribution Grid Planning
Dominion Energy Virginia

Question No, 47

Please refer to Attachment Staff Set 1-07(6)(TGH). Please refer to tab 'Baseline Reliability
Metrics,' cells E32-032. Please confirm that DEV expects CAIDI to increase and this means that
when outages occur, they will last longer on average.

Responses

The Company’s proposed Grid Improvement work eliminates outage events and reduces the total
outage time for the targeted customers. CAIDI is calculated by dividing total outage time by
total number of outage events. If the number of events are reduced to a greater extent than the
total duration of events, then mathematically, CAIDI will be higher, Additionally, the CAIDI
calculation does not count outages lasting less than two minutes, such as when the proposed self-
healing grid investments automatically isolate mainfeeder outages and reroute power to restore
large groups of customers. These automated restoration activities, and the momentary ontages
that result, are not included in the CAIDI calculation. As a result of the proposed Grid
Improvement work, customers will experience fewer events and less total outage time.

DOM-2019-GTPLAN-000159




Virginia Electric and Power Company
Case No. PUR-2019-00154
Virginia State Corporation Commission Staff
Fourth Set

The following response to Question No. 48 of the Fourth Set of Interrogatories and Requests for
Production of Documents Propounded by the Virginia State Corporation Commission Staff
received on October 24, 2019 has been prepared under my supervision.

Hebuasiss hulsichisth.

Thomas G. Hulsebosch
Sr. Managing Director
West Monroe Partners

Question No. 48

Please refer to Attachment Staff Set 1-07(6)(TGH). Please refer to tab 'Avoided CMI and CI
Summary,’'

® Pleasc explain how Enterprise Asset Management (EAM) can result in reduced CMI and
CL .

(b)  Please provide all reports, data, analysis, and spreadsheets in Excel format with formulas
and links intact supporting the assumption in rows 8 and 19 that EAM contributes 0.33%,
0.67% and 1% of reductions in years 8-10 respectively.

Response:

(8)  Asnoted in the pre-filed direct testimony of Company Witness Wright on pages 18 and
19, the planned investment in Enterprise Asset Management in concert with Advanced
Analytics will enable the Company to pro-actively identify and resolve asset performance
issues by scheduling the maintenance and replacement of assets in a more efficient
manney. As a result, the volume and duration of outage events from unplanned outages
due to asset failure will decrease, positively impacting CMI and CI.

(b)  The reliability improvement benefit is spread out over the course of three years following

deployment in the percentages indicated. This is based on the expected timeframe to
operationalize the technology and realize the associated benefit.

DOM-2018-GTPLAN-000160
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Virginia Blectric and Power Company
Case No. PUR-2019-00154

Virginia State Coxporation Commission Staff

Fourth Set

The following response to Question No. 58 of the Fourth Set of Interrogatories and Requests for
Production of Documents Propounded by the Virginia State Corporation Commission Staff
received on October 24, 2019 has been prepared under my supervision,

W// %

Déek Wenger ¥ \ﬁf
Manager — New Technolopy & Renewable

Programs
Virginia Electric and Power Company

Question No. 58

Please refer to the replacement page for the GT Plan, Appendix E, page 4 provided by DEV on
10/3/19. Please provide specific examples of how stakeholder feedback has informed DEV's Grid

Trausformation planning.

Responge;

Section V.C of the Plan Document, including Appendix E, provides a description of how
stakeholder feedback has informed the Company’s grid transformation planning. For example,
stakeholder feedback helped validate the importance and inclusion of a cost-benefit analysis, a
time-varying rate strategy, and a customer education plan to highlight several new scope areas
within the Company’s 2019 Grid Transformation Plan focused on customer empowerment and

benefit realization.

DOM-2019-GTPLAN-000169




YVirginia Flectric and Power Company
Case No. PUR-2019-00154

Virginia State Corporation Commission Staff
Fourth Set

The following response to Question No. 59 of the Fourth Set of Interrogatories and Requests for
Production of Documents Propounded by the Virginia State Corporation Commission Staff
received on October 24, 2019 has been prepared under my supervision.

(A D%—

Derek Wenger ﬁ?
Manager — New Techsiology & Renewable Programs
Virginia Blectric and Power Company

Question No. 59

Please refer to the 9/30/19 GT Plan cover letter from Robert M., Blue at the top of p. 2. Please
explain specifically how the Phase IB investments proposed in DEV's filing are necessary to lay
the foundation essential for reaching the objectives and timelines established by EO 43.

Response:

The Grid Transformation and Security Act of 2018 (“GTSA™) established specific renewable
energy and energy efficiency goals and required utilities to develop grid transformation plans to
facilitate achievement of these targets. Governor Northam’s Executive Order 43 (“EO 43”)
requires the Director of the Department of Mines, Minerals, and Energy (“DMME”) in
consultation. with the Secretary of Commerce and Trade, the Secretary of Natural Resources, and
the Director of the Department of Environmental Quality (“DEQ"), to develop a plan of action to
achieve the renewable energy and energy efficiency goals established in the GTSA. as well as to
achieve specific targets for the Commonwealth to produce 30 percent of Virginia’s electticity
from carbon-free sources by 2030 and 100 percent of the state’s electricity from carbon-free
sources by 2050.

The targets and timelines set out in the GTSA and EO 43 will encourage aggressive and rapid
deployment of zero-carbon renewable energy resources, including significant investments in
smaller-scale distributed energy resources (*DERs™) such as rooftop solar and energy storage.
The Phase IB investments will ensure the distdbution grid is prepared to integrate safely and
reliably the significant amount of non-dispatchable intermittent solar and wind resources and the
multitude of randomly dispersed DERs to be deployed in connection with goals of the GTSA and
EO 43. Technologies such as the distributed energy resource management system (“DERMS”),
voltage optimization, and other intelligent grid devices proposed in Phase IB are particularly
critical to maintaining reliability and visibility of the distribution grid as renewable energy and
DERs proliferate. These critical grid technologies require full deployment of AMI in order to

DOM-2019-GTPLAN-000170
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function as intended. The CIP is also foundational to management and communication of the ig
data that will flow from these technologies and the intermittent renewable energy resources that [

they support, both large and small.

In addition to renewable energy and DERS, both the GTSA and EO 43 also require ambitious
investments in enetrgy efficiency to reduce energy costs for all Virginians and particularly to
reduce the energy burden to low-and moderate-income communities. Such reductions in energy
usage underscore the need for the foundational investments into AMI, CIP, and grid technologies
to measure and manage energy usage and validate energy savings resulting from these energy
efficiency investments.

In terms of timeline, corapleting deployment of AMI within a 6-year window as proposed:-in
Phase IB will enable the Company to realize the full value of the proposed grid technologies in
supporting the integration of the large-scale renewables and DERs as well as the energy
efficiency goals established in EO 43,

DOM-2018-GTPLAN-000171




Virginia Electric and Power Company
Case No. PUR-2019-00154

Virginia State Corporation Commission Staff
Fifth Set

The following response to Question No. 74 of the Fifth Set of Interrogatories and Requests for
Production of Documents Propounded by the Virginia State Corporation Commission Staff
received on October 28, 2019 has been prepared under my supervision.

Richard T Siepka S
Manager of Distribution Grid Planning
Dominion Energy Virginia

Question No. 74

Please provide DEV's historical Momentary Average Intermptlon Frequency Index (MAIFI)
Q each year from 2009-2018 and YTD 2019.

Response:
The Company does not track Momentary Average Interruption Frequency Index (MAIFI), as it
does not have the necessary operational visibility of distribution grid devices with automatic

reclosing capability beyond select substation circuit breakers and reclosers with communications
capability.

DOM-2018-GTPLAN-000194
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DocuSlign Envelape |D: 7383ADF2-FEBF-443A-BE64-26687FB3AAAF
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Virginia Electric and Power Company -
Case No. PUR-2019-00154
Virginia State Corporation Commission Staff
Fifth Set

The following résponse to Question No. 76 of the Fifth Set of Interrogatories and Requests for

Production of Documents Propounded by the Virginia State Corporation Commission Staff
received on October 28, 2019 has been prepared under my supervision as it pertains to
clarification of Attachment Staff Set 2-09(b)(1) (RCS), tab ‘Events’, column S.

Richard C-Siepka
Manager of Distribution Gfid Planning
Dominion Energy Virginia

The following response to Question No. 76 of the Fifth Set of Interrogatories and Requests for
Production of Documents Propounded by the Virginia State Corporation Commission Staff

received on Qctober 28, 2019 has been prepared under my supervision as it pertains to the ICE
Model and benefit modeling.

DocuSigned by:

! ﬁuﬁmws 6. MSUMSL[&,

ACGEIAdnr
Thomas G. Hulsebosch
Sr. Manager Director
‘West Monroe Partners

Question No. 76
Please refer to Attachment Staff Set 2-09(b)(1) (RCS), tab 'Events', column S.

(a) Please confirm Staff’s understanding that the "Customer events eliminated" refers to the
number of sustained customer interruptions avoided by deployment of FLISR.

(b)  Does DEV believe the values in column S may include momentary interruptions for some

or all of the "Customer events"? If no, please explain. If yes, please explain how the
impact of momentary interruptions is reflected in DEV's calculation of avoided customer
interruptions from FLISR and corresponding inputs to the ICE calculator.

Response:

(8)  The Staff is correct in its understanding that “Customer events eliminated” refers to the
number of customers that avoid a sustained service interruption for each outage event
listed by deployment of FLISR.

DOM-2019-GTPLAN-000196
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DocuSign Envelope ID: 7383ADF2-FEBF-443A-BE64-26687FBIAAAF

O

(b)

The “Customer events eliminated” values represent sustained outages to be eliminated.
DEV did not quantify the number of momentary outages that could be reduced or their
impact, as this information has not been historically captured. Please refer to the
Company’s response to Staff Set 5-74.

DOM-2018-GTPLAN-000197
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DocuSign Envelope 10: C743A683-980A-44CB-9D42-205A2D0B05FD4

D Virginia Electric and Power Company
Case No. PUR-2019-00154
Virginia State Covporation Commission Staff

Seventh Set

The following response to Question No. 89 of the Seventh Set of Interrogatories and Requests
for Production of Documents Propounded by the Virginia State Corporation Commission Staff
received on November 5, 2019 has been prepared under my supervision.

DoguSignad by:

Hoomas &. tulschoscle

=—1R0RBARACKARS

Thomas G, Hulsebosch
Sr, Managing Director

West Monroe Partners

Question No. 89

Please yefer to Attachment Staff Set 4-35(TGH). Please confirm that the formulas in cells

D4:D18 are incorrect, For example, the formula in cell D4 should be

=§F4+NPV(WACC,$G4:OFFSET($1-14,0,($C4-1))). If the formulas are incorrect, please
Q provide corrected versions of the spreadsheet and all other affected documents.

Response:
Please see Attachment Staff Set 7-89 (TGH), which is an updated version of Attachment Staff

Set 4-35 (TGH) with the alternative method requested by staff. Additionally, below is an
updated summary view using the alternative method.

DOM-2018-GTPLAN-000271
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Cost/Beneflt Summary (Revenue Requirement Basis)

{in Millions)
BENEFITS & COSTS pv!
BENEFITS (Asset life):
Customer $2,975.0
Avolded/Deferred Capital $375.8
O&M Savings $268.4
Energy & Demand Savings $237.5
Improved Rellabllity $1,974.3
Reductlon of Bad Debt & Energy Diversion $118.9
COSTS {Revenue Requirement) : $2,809.7
Total Net Beneflt {Cost): $65.3
Total Benellt/Cost Ratlo: - 1,02

T prasent Volue (PV) colculoted using Weightad Average Cost of Coplto! [WACC) of 7.62%

py?
Addltional Benefits $85.3
Reduced GHG $4.1
£V Ownershlp Savings® $81.2
Economic !mpact' $2,829.0
Total + Additlanal Net Benefit {Cost): $150.6
Total + Additional Benefit/Cost Ratlo; 1,05

 Adjustad to apply 7.2% benefits lation factor to redi

ciotad with GTP EV

? Economic Beneflls ora nelther Included In the Tatal + Addlilonol Net Benefit nar In

the Yotol + Addftjonot Benafit/Cost Rotio

DOM-2018-GTPLAN-000272
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fed text ifles formuia made ding to Stoff Set 7
st/Benefit Summary (Revenue Requirement Basis)
llions)
A BENEFITS & COSTS py’
BENEFITS (Asset Lifo):
Customer $2,975.0
Avokded{Oeferrad Capital $375.8
O&M Savings $268.4
Energy & Demand Savings $237.5
Improvad Reliability $1,974.3
Reduction of 8ad Debt & Enargy DM $118.9
COSTS (Revenue Requirement) + $2,900.7
Total Net 8encfiv {Cost): $65.3
Total Benefit/Cost Ratlo: 1.02
* Present Value (PV) calouluted usig Welghted Average Cost of Capital (WACC} of 7.62%
pv’
Additlonal Beneflts $85.3
Reduced GHG 841
EV Ownership Savlngs’ $81.2
Ecanomic impact? $2,828.0
Total + Additlona) Net Benaflt {Cost}: $150.6
Yotal + Additional Benafit/Cost Ratio: 3.05

? Adjusted to opply 2.2% benefits conrelotion Jactor to reduti

dated with GTP £V

* Economle Bentfits ore neither included In the Toto! » Additionn) Net Denefit nor In the

Toto) + Additional Benefit/Cost Ratlo

Jobs Creation®
Indlrect Jobs 17,228
Dlraet fobs 4,540

“ Jobs rectlon s cofeviated ueing o multiplier appiled to Miltions of $ In Totat Spend

Attachment Stat{ Set 7-89 (TGH)
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Virginia Electric and Power Company
Case No. PUR-2019-00154
Virginia State Corporation Commission Staff
Seventh Set

The following response to Question No. 90 of the Seventh Set of Interrogatories and Requests
for Production of Documents Propounded by the Virginia State Corporation Commission Staff
received on November 5, 2019 has been prepared under my supervision as it relates to the cost-
benefit analysis.

DoeuSigned by:

@MM 6. tulsthosile

D00ABACGODAAS

Thomas G. Hulsebosch
Sr. Managing Director
West Montoe Partners

The following response to Question No. 90 of the Seventh Set of Interrogatories and Requests
for Production of Documents Propounded by the Virginia State Corporation Commission Staff
received on November 5, 2019 has been prepared under my supervision as it relates to grid
improvement projects.

Richard C. Siepka
Manager of Distribution Grid Planning
Dominion Energy Virginia

Question No. 90

Please refer to Attachment Staff Set 4-39(1)(TGH), Line No. 78. Please provide a narrative
description explaining the bencfit category "Avoided Poor Health Transformer Replacement
(Proactive Component Upgrades)"”.

Response:

This benefit category represents the avoided cost associated with future replacements of poor
health transformers. This benefit is for deferred capital that will not have to be spent in the
future because of the proactive replacement of these transformers as part of the GT Plan. See
also the Company’s response to Staff Set 7-91,
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- Yirginia Electric and Power Company
Case No. PUR-2019-00154
Virginia State Corporation Commissgion Staff
Seventh Set

The following response to Question No. 90 of the Seventh Set of Interrogatories and Requests
for Production of Documents Propounded by the Virginia State Corporation Commission Staff
received on November 5, 2019 has been prepared under my supervision as it relates to the cost-
benefit analysis.

Thomas G. Hulsebosch
Sr. Managing Director
West Monroe Partners

The following response to Question No. 90 of the Seventh Set of Interrogatories and Recuests
for Production of Documents Propounded by the Virginia State Corporation Commission Staff
received on November 5, 2019 has been prepared under my supervision as it relates to grid
improvement projects.

T

-

Richatd C. Stepka
Manager of Distribution Grid Planning
Dominion Energy Virginia

Question No, 90

Please refer to Attachment Staff Set 4-39(1)(TGH), Line No. 78. Plecase provide a narrative
description explaining the henefit category "Avoided Poor Health Transformer Replacement
(Proactive Component Upgrades)”.

Response:

This benefit category represents the avoided cost associated with future replacements of poor
health transformers. This benefit is for capital that will not have to be spent in the future because |
of the proactive replacement of these transformers as part of the GT Plan. See also the
Company’s response to Staff Set 7-91.

DOM-2019-GTPLAN-000274
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Response:

Virginia Electric and Power Company
Case No. PUR-2019-00154
Virginia State Corporation Commission Staff
Seventh Set

The following response to Question No. 94 of the Seventh Set of Interrogatories and Requests
for Production of Documents Propounded by the Virginia State Corporation Commission Staff
received on November 5, 2019 has been prepared under my supervision.

Robin Dail Massanopoli

Manager, Metering Solutions
Virginia Electric and Power Company

Question No. 94

Please refer to Attachment Staff Set 4-39(2)(TG1), cell C10. Please provide all data, analysis,
reports, and spreadsheets in Excel format with all formulas and links intact supporting the
assumption of a 45% annual increase in AMR meter failures.

T L R PR L

As noted in the Company’s response to Staff Set 4-33, the Company began tracking the number
of AMR meters exchanged due o failed communications modules in 2016. Below is a table
showing that data, as well as the calculated percent increase year-over year.

Exchanges completed o
due to failed AMR P % Incregse
. rom previous
communications ear
modules y

2016 3698
2017 4993 35%
2018 8267 - 66%

While the average percent increase year-over-year calculates to 51%, with the limited amount of
data available, the Company took a more conservative approach when projecting avoided cost
benefits associated with AMI deployment, forecasting a 45% year-over-year increase in AMR
communications module failures going forward.

DOM-2019-GTPLAN-000279
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Yirginia Electric and Power Company
Case No. PUR-2019-00154
Yirginia State Corvporation Cominission Staff
Ninth Set

The following response to Question No. 110 of the Ninth Set of Interrogatories and Requests for
Production of Documents Propounded by the Virginia State Corporation Commission Staff
received on November 14, 2019 has been prepared under my supetvision,

DoouSlgnad by:

Thomas &, tulsihoscls

88BSABACEDP4AS,
Thomas G. Hulsebosch

Sr. Managing Director
West Monvoe Partners

Question No. 110

For each component of DEV's GT Plan (AMI, FLISR, etc.), please provide the petcent (%) and
dollar value ($) of cost contingencies the Company has included in its Cost/Benefit Analysis to
account for the complexity, size and assooiated uncertainties of the program, Plense also indicate

O specifically where in Attachment Staff Set 7-89 (TGH) or other Attachments thesc contingencies
are shown.

Response:

There are no specific, separate line items identified for contingenoy for the various components
of the GT Plan. Instead, contingency costs were applied to each of the components of the GT
Plan to varying degrees based on the nature of the program and the proposed spend profile. This
was considered in the bottoms-up development of costs and applied within the specific cost
categories where it was deemned appropriate, such as labor costs and material costs. In gencral
terms, contingency was applied to each area somewhere between 0% and 10%.

DOM-2019-GTPLAN-000341
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Virginia Electric and Power Company
Case No. PUR-2019-00154
Virginia State Corporation Cominission Staff

Ninth Set

The following response to Question No. 111 of the Ninth Set of Interrogatories and Requests for
Production of Documents Propounded by the Virginia State Corporation Commission Staff
received on November 14, 2019 has been prepared under my supervision as it pertains to the .

analysis completed by West Monroe.
DoouBlgned by:
l Thomas &. tulsthestl,

BABACSINAASL
Thomas G. Hulsebosch

Sr. Managing Director
West Monroe Partners

The following response to Question No. 111 of the Ninth Set of Interrogatories and Requests for
Production of Documents Propounded by the Virginia State Corporation Commission Staff
received on November 14, 2019 has been prepared under my supervision as it perfains to
analysis completed by the Company.

O =(EA .

Derek L. Wenger

Manager — New Technology & Renewable
Programs

Dominion Energy Virginia

Question No., 111

Please provide the details and resulls of any sensitivity analysis performed by the Company
related to key assumptions in the Cost/Benefit Analysis (e.g., number of avoided transformer
failures per year, 45% improvement in SAIF], 29% improvement in SAID], etc.)

Response:

In the development of the GT Plan scope, the Company evaluated alternative investments, as
noted in ditect testimony, The resulting scope represents what the Company has determined is
the most practical and optimal comprehensive GT Plan based on detailed analysis and
engagement with stakeholders to drive custoimer value, West Monroe was not tasked with
creating modeling sensitivities for each of these alternatives, nor were detailed sensitivities
completed for all inputs and assumptions that drive the modeling calculations.

DOM-2019-GTPLAN-000342
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Virginia Electric and Power Company
Case No. PUR-2019-00154
Virginia State Corporation Commission Staff
Ninth Set

The following corrected response (dated December 2, 2019) to Question No. 112 of the Ninth
Set of Interrogatories and Requests for Production of Documents Propounded by the Virginia
State Corporation Commission Staff received on November 14, 2019 has been prepared under
my supervision.

DocuSigned by:

Tomas £, tulshosche

BAGARACEINAAL

Thomas G. Hulsebosch
Sr. Managing Director
West Monroe Partners

Question No. 112

Please refer to the Company's response to Staff Interrogatory No. 7-89. Does DEV agree that this
response shows the correct PV revenue requirements calculation and resulting Benefit/Cost Ratio
for the GT Plan? If yes, does the Company intend to file an errata correction to the affected
pages of the Company's Petition? If no, please explain.

Corrected Response (12-02-2019):

The Company understands the alternative suggested by Staff and believes it is a reasonable
method to show PV revenue requirements. However, the Company does not agree that it is the
only reasonable method for calculating net present value, The Company does not plan to file an
errata at this time, but plans to make appropriate updates to the CBA, including the net present
value calculation, as part of its rebuttal testimony.

DOM-2019-GTPLAN-000445
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Virginia Electric and Power Company
Case No. PUR-2019-00154
Virginia State Corporation Commission Staff

Ninth Set

~ The following response to Question No. 113 of the Ninth Set of Interrogatories and Requests for

Production of Documents Propounded by the Virginia State Coxporation Commission Staff
received on November 14, 2019 has been prepared under my supervision,

T

Richard C, Siepka >
Managet of Distribution Grid Planning
Dominion Energy Virginia

Question No. 113

Refer to the Company's response to Staff Interrogatory No. 7-95(a). Provide all data, analysis,
and spreadsheets with formulas and links intact supporting the Company's assumed cost of
$6,121 per project to replace a service transformer, based on historical replacement activity, For
each replacement activity, please include the size (in KVA) of the replacement,

Response:

See Attachment Staff Set 9-113 (RCS).

DOM-2019-GTPLAN-000344
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Attachment Staff Set 9-113 (RCS)

Tab Material Pivot
O RoWiTabels 2 Sum o AMOUNt RISt SUr oIty W) TPt HISE e
' pad $35 142 532 14,740 $2,452.00

Voltages 25 $5,424,657 3,183
50 $11,081,031 5,389
100 $14,306,280 5,117
167 $3,724,722 991
333 $93,110 4
500 $1,512,732 56

pole $28,857,877 20,589 $1,401.62
15 $723,571 : 1,012
25 $6,531,158 7,608
50 $11,945,693 9,392
100 $3,320,967 1,466
167 $1,702,113 504
250 $9,793 2
333 $1,210,679 212
590 53 413 903 393

xG Fan diT, otal?,
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Virginia Electric and Power Company
Case No. PUR-2019-00154

Virginia State Corporation Commission Staff

The following response to Question No. 114 of the Ninth Set of Intervogatories and Requests for
Production of Documents Propounded by the Virginia State Corporation Comunission Staff
received on November 14, 2019 has been prepared under my supervision.

/e

son R. Hawkins
anager of Distribution Standavds
Dominion Energy Virginia

Question No. 114

Please provide DEV's design standards for overhead and underground residential service
including typical transformer size (kVA) and average customets served per transformer.

Responge:
For a residential service, the demand (kW) is estimated based on several factors, including
square footage of conditioned space and the type of heat,

Transformer loading is in accordance with IJEEE C57.91. A residential load is assumed to have a
four hour peak with 75% cquivalent loading prior to the peak. This allows loading to 133% of
nameplate without reducing life expectancy.

Voltage drop in the secondary conductor is calculated using the estimated demand and should
not exceed 3%. The conductor impedance is based on that published by the manufacturer. The
powet factor for a residential service is assumed to be 95%.

Flicker due to the starting of an air conditioner is calculated only for residential services. The
design criteria is not to exceed a voltage dip of 5% assuming a starting current of 30 amps per
ton of air conditioning. The conductor impedance is based on that published by the
manufacturer, The transformer impedance is the upper limit of the impedance range for
purchased units. The assumed power factor is 0.7.

The ampacity of secondary conductor is in accordance with IEEE 835,
The above applies to overhead and underground standerds.

The Company’s standard sizes for single-phase transformers arve 25 kVA, 50 kVA, 100 kVA, and
167 KVA. The number of customers served by a transformer vaties based on many factors

- DOM-2019-GTPLAN-000345




including customer load, proximity of customers to the transformer, voltage drop in secondary
lines, and configuration. of distribution lines, The Company has approximately 540,000 service
transformers serving approximately 2.6 million customers, so the average is 4.6 customers per
transfotiner.

DOM-2019-GTPLAN-000346




Virginia Blectric and Power Company

Case No. PUR-2019-00154

Virginia State Corporation Commission Staff
Thirtecnth Set

The following response to Question No. 145 of the Thirteenth Set of Interrogatories and
Requests for Production of Documents Propounded by the Virginia State Corporation
Commission Staff received on November 25, 2019 has been prepared under my supervision,

VA g —

Dferek Wenger ‘Q}
Manager — New Technology & Renewable
Programs

Dominion Energy Virginia

Question No. 145
Refer to Attachment Staff Set 7-89 (TGI), tab 'CBA Summary — Hulsebosch.'

O (8)  Staff understands that the Benefits in the GT Plan CBA are intended to reflect benefits
actually experienced by DEV's customers. Please confirm that Staff’s understanding is
correct. If not, please explain. ‘

(b)  Staff understands that the Costs in the GT Plan CBA are intended to reflect costs actually
incurred by DEV's customers as measured by the present value of revenue requirements.
Please confirm that Staff’s understanding is correct. If not, please explain.

(¢)  Staff understands that the present value of revenue requirements better reflects the actual
impact to DEV's customers than the present value of cash flows. Please confirm that
Staff’s understanding is correct. If not, please explain,

(d)  Staff understands that the Avoided/Deferred Capital benefit in cell 19 and the O&M
Savings in cell 110 are the present value of cash flows, not the present value of revenue
requirements. Please confirm that Staff's understanding is correct, If not, please explain.

(¢)  If Staff's understanding is correct in (a), (b), (c) and (d) above, please explain why the
Company shows the Avoided/Deferred Capital benefit in cell 19 and the O&M Savings in
cell 110 as the present value of cash flows, not the present value of revenue requirements.

Response:

(a)  Staff’s understanding is correct.

(b)  Staff’s understanding is correct.

(¢)  The Company believes that both the present value of cash flows and the present value of
revenue requirements are important to consider when analyzing the prudence of
investments, Accordingly, the Company has presented each view within the CBA. The

DOM-2019-GTPLAN-000451
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(d)
(e)

Company agrees that the present value of revenue requirements better reflects the actual
impact to DEV's customers.

Staff’s understanding is correct,

The Company chose to apply the present value of cash flows method to all GT Plan
benefits. Because all benefit categories are not ‘cost-of-service’ in nature, a present value
of revenue requirement equivalent would be inappropriate in some categories. The
Company agrees that the alternative method suggested could reasonably be applied to
certain benefit categories (e.g,, avoided capital) for comparison purposes.

DOM-2019-GTPLAN-000452
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YVirginia Klectric and Power Company
Case No. PUR-2019-00154
Virginia State Cerperation Commission Staff
Thirteenth Set

The following response to Question No.146 of the Thirteenth Set of Interrogatories and Requests
for Production of Documents Propounded by the Virginia State Corporation Commission Staff
received on November 25, 2019 has been prepared under my supervision as it relates to demand-

side management programs. W

Michael T. Hubbard
Manager, Energy Conservation
Virginia Electric and Power Company

The following response to Question No.146 of the Thirteenth Set of Interrogatories and Requests
for Production of Documents Propounded by the Virginia State Corporation Commission Staff
received on November 22, 2019 has been prepared under my supervision as it relates to
integrated distribution planning.

Richard C, Siepka
Manager of Distribution Grid Planning
Dominion Energy Virginia

Question No. 146

Refer to Attachment Staff Set 2-9(t) (RCS), pp. A5-A7. Please describe the Company's plans (if
any) to implement targeted demand response and/or energy efficiency as an NWA as described
in the Central Hudson Peak Perks example.

Response:

The Company’s DSM Phase VII Residential Smart Thermostat Management (DR) Program and
the Company’s proposed DSM Phase VIII Residential Electric Vehicle (EE/DR) and (Peak-
shaving) Programs are similar in nature to the referenced Central Hudson Peak Perks example,
but are not targeted at avoiding specific upgrades. The Company’s proposed DSM Phase VII
and Phase VIII DR and peak-shaving programs are intended to avoid general infrastructure
upgradcs and to be available if needed to target certain areas when demand constraints may exist,
but the Programs were not initially designed to avoid specific infrastructure upgrades like
individual substations or transmission upgrades.

For further information, see Appendix B of the Plan Document, Section 4.3.e.

DOM-2019-GTPLAN-000453
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Virginia Electric and Power Company
Case No, PUR-2019-00154
VYirginia State Corporation Commission Staff
Thirteenth Set

The following response to Question No.146 of the Thirteenth Set of Interrogatories and Requests
for Production of Documents Propounded by the Virginia State Corporation Commission Staff
received on November 25, 2019 has been prepared under my supervision as it relates to demand-
side management programs.

Michael T. Hubbard
Manager, Energy Conservation
Virginia Electric and Power Company

The following response to Question No.146 of the Thirteenth Set of Interrogatories and Requests
for Production of Documents Propounded by the Virginia State Corporation Commission Staff
received on November 22, 2019 has been prepared under my supervision as it relates to
integrated distribution planning,

e

Richard G-Stepka
Manager of Distribntion Grid Planning

Dominion Encrgy Virginia

Question No. 146

Refer to Attachment Staff Set 2-9(t) (RCS), pp. A5-A7. Please describe the Company's plans (if
any) to implement targeted demand response and/or energy efficiency as an NWA as described
in the Central Hudson Peak Perks example.

Response:

The Company’s DSM Phase VII Residential Smart Thermostat Management (DR) Program and
the Company’s proposed DSM Phase VIII Residential Electric Vehicle (EE/DR) and (Peak-
shaving) Programs are similar in nature to the referenced Central Hudson Peak Perks example,
but are not targeted at avoiding specific upgrades. The Company’s proposed DSM Phase VII
and Phase VIII DR and peak-shaving programs are intended to avoid general infrastructure
upgrades and to be available if needed to target certain areas when demand constraints may exist,
but the Programs were not initially designed to avoid specific infrastructure upgrades like
individual substations or transmission upgrades.

For further information, see Appendix B of the Plan Document, Section 4.3.e.

DOM-2019-GTPLAN-000464
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Virginia Electric and Power Company
Case No. PUR-2019-00154
Virginia State Corporation Commission Staff
Thirteenth Set

The following response to Question No. 147 of the Thirleenth Set of Interrogatories and
Requests for Production of Documents Propounded by the Virginia State Corporation
Commission Staff received on November 25, 2019 has been prepared under my supervision.

==

Richard C. Siepka
Mamagerof-Bistributior Grid Planning

Dominion Energy Virginia

Question No, 147

Refer to Attachment Staff Set 2-9(t) (RCS), p. 18, [BEGIN CONFIDENTIAL ) SR

" i g o i e b L e IR * [END
CO ENTIAL] Please describe how the Company has or plansto include DER developers

and other third-parties in its NWA planning phase.

Response:

Planning for NWA, especially at early stages, requires changes and enhancements to existing
utility practices. The Company is beginning this change process including options to engage
DER developers and other third-parties in its NWA solution evaluations. The timing of the
Company'’s transition to integrated distribution planning is dependent on Commission approval
and deployment of foundational components of the GT Plan.

DOM-2019-GTPLAN-00D461




