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Chapter I: Introduction

A. Background

The Liberty Consulting Group (Liberty) conducted on behalf of the New Jersey Board of Public
Utilities (Board or BPU), an audit of Atlantic City Electric Company (ACE). The audit was
consisted of two phases:
e Phase One: an audit of the affiliated transactions between ACE, Pepco Holdings LLC
(PHI), Exelon Inc. (Exelon), and its affiliates; and a review of ACE’s financial performance
and operational performance. This Phase of the audit was broadly scoped to consider a
wide variety of focus areas pertinent to recent developments and current and developing
circumstances at ACE.
e Phase Two consisted of a comprehensive management audit of ACE that addressed topic
areas corresponding to functions traditionally examined in the Board’s long-standing audit
program.

A principal source of change for ACE came with the acquisition (completed in March 2016) of its
parent PHI by Exelon in 2016. ACE serves about 545,000 New Jersey residential and commercial
customers, representing a sizeable portion of PHI’s utility operations that extended to mid-Atlantic
utilities, Delmarva and Pepco. The acquisition by Exelon added a significant number of regulated
utility affiliates, extending from the mid-Atlantic region to the Chicago metropolitan area. The
Exelon distribution utilities serve some 10 million customers. The combined holding companies
also have a very strong competitive market presence, with over 30,000 megawatts of generating
capacity at Exelon Generation (including but not limited to the PJM region) and with 2.5 million
customers who have chosen Constellation as a competitive energy supplier throughout the mid-
Atlantic and in other regions of the country.

We completed audit field work in 2019, which included 1,295 data requests to which management
responded and approximately 160 interviews with ACE, PHI, and Exelon personnel. Liberty
provided draft reports for the BPU Staff to review and subsequently provided the drafts to the
Company for a review for factual accuracy and to identify items in the report which management
deemed confidential. Liberty considered Staff and Company comments on the draft reports before
issuing this final report.

Liberty appreciated the opportunity to provide this service for the BPU and commends the BPU
Staff for their interest and support throughout the audit. Liberty also thanks Company personnel
for their cooperation during the course of the audit.

B. Structure of This Report

This report combines the chapters which detail Liberty’s audit findings, conclusions, and
recommendations in each of the Phase One and Phase Two audit areas. We include a full list of
each of our recommendations below in Section C of this chapter.

The structure of this report follows:
e Chapter I: Introduction:
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e Phase One:

(@]

O O O O O O

Chapter II: Evaluation of ACE Financial Performance
Chapter I11: Power Supply and Market Conditions
Chapter 1V: Cost Allocation Methods

Chapter V: Capital Allocation

Chapter VI: Focused Operations Review

Chapter VII: EDECA

Chapter VIII: Merger Conditions

e Phase Two:

O

O 0O O OO0 OO OO O0oOOoOOoOOo

Chapter IX: Executive Management and Governance
Chapter X: Human Resources

Chapter XI: Staffing and Compensation

Chapter XII: Strategic Planning

Chapter XIII: Finance and Cash Management

Chapter XIV: Accounting and Property Records

Chapter XV: Customer Service

Chapter XVI: External Relations

Chapter XVII: Distributions and Operations Management
Chapter XVIII: Cyber Security and System Vulnerability
Chapter XIX: Clean Energy

Chapter XX: Contractor Performance - - Mark-Outs and Services
Chapter XXI Support Services.

C. Summary of Audit Recommendations

Chapter 11: Evaluation of ACE Financial Performance

Chapter Il presents the results of our assembly and categorization of information and our analysis
of the causes and their contributions to ACE financial performance.

Chapter 111: Power Supply and Market Conditions

1. Re-engage in efforts to negotiate the mitigation of above-market NUG contracts.

2. Provide a regular report to the NJBPU on PJM issues on which ACE is an internal Exelon
stakeholder.

3. Expand representation by ACE representatives on key PJM committees.

Chapter 1V: Cost Allocation Methods

1. Update the EBSCo CAM to provide more complete information about allocation methods and
procedures.

2. Reconcile the differences between the PHI and Exelon cost allocation schemes to create a
uniform method for allocating costs to ACE from all affiliates.

3. Undertake focused efforts to make clear that management’s stated priority on direct charging
sufficiently impels employees to do so.

March 11, 2020
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4. Investigate the reasons for the excessive use of the general allocator in assigning service
company costs to ACE and examine and implement means for reducing the use of general
allocators through direct charging or using appropriate cost-causative allocators.

5. Eliminate default time charging from the Exelon employee time entry system and replace it
with a positive time reporting process.

Chapter V: Capital Allocation

1. Revisit ACE capital investment plans after examining and producing a consensus on reliability
aspirations and targets.

Chapter VI: Focused Operations Review

1. Provide a thorough, robust identification of the benefits of AMI, assess roll-out and sustaining
costs in detail, value AMI’s reliability benefits carefully, and offer detailed estimates of roll-
out costs under a range of scenarios.

2. Prepare comprehensive, documented plans for restoring feeders in cases of total substation
outages.

3. Recalculate the basis for dollar-valuing reliability improvements and rethink the Reliability
Improvement Plan’s elements and expenditures.

4. Closely monitor momentary outage data and proactively address any repeat-outage
performance drops from 2017 levels.

5. Promptly complete investigations of crushed-stone condition and nitrogen pressure readings at
substations.

6. Accelerate the replacement of rejected wood poles and ensure timely, accurate removal
tracking.

7. Bring underground residential development cable work into closer conformity to
management’s 28-day repair/replace window.

8. Incorporate enhanced vegetation management activities into analyses and processes covered
by Recommendation #3 above.

9. Include the Staging Area and the Crew Leader and Daily Checklists in the Emergency
Operations Plan, and amend the Crew Leader Checklist to incorporate inspections and
verification requirements that should occur prior to re-energizing feeder sections.

10. Update the Customer Care Storm Emergency Response Plan to reflect recent changes to key
supporting technologies and outage communications strategies.

11. Examine and implement means for improving distribution load forecasting.

Chapter VII: EDECA

1. Treat each affiliate offering services at retail, including those potentially excluded by
management’s interpretation regarding the provision of services to other utilities, common
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10.

11.

12.

13.

carriers, specialty services, a relatively limited number of customers, or telecommunications
services, as an RCBS.

Make additional portions of the Standards subject to Internal Audit review.

Update the Compliance Plan to include which individuals or departments have responsibility
for enforcement of each section of the Standards.

Ensure that all customer communications, including print, radio, television, and web
advertisements are maintained sufficiently to support reviews of compliance with the
Standards.

Ensure that website disclaimers regarding the taking of service from an affiliate are included
on each Retail Affiliate’s site, and are presented in a way that will help ensure that customers
will notice.

The Compliance Plan should explicitly address Section 14:4-3.3(j) of the Standards.

Management should change its interpretation of Section 14:4-3.4(a) and Section 14:4-3.4(b)
of the Standards regarding contractual relationships and their impact on disclosure
requirements.

Management should ensure that all supplier lists are maintained in alphabetical order per
Section 14:4-3.4(c) of the Standards.

Reposition the duties of the individuals who serve as an Officer for ACE and Exelon
Corporation and ACE, Exelon Corporation, and an RCBS.

Revise the Compliance Plan such that it properly interprets Section 14:4-3.5(q) of the
Standards.

Require Board approval for future actions regarding any modification, extension, changes in
pricing terms, or types or levels of services for the services provided by MAS, and include in
them analysis demonstrating how such actions comply with Section 14:4-3.5(t)2 and 14:4-
3.5(t)6 of the Standards.

Continue soliciting market information and make subsequent pricing adjustments to ensure
that ACE’s Mays Landing lease complies with Section 14:4-3.5(u) of the Standards

Make explicit the Compliance Plan’s inclusion of intellectual property in asset transfer
provisions and provide a sufficient explanation of what is covered to put all employees on
notice of the types of intangible property that is covered.

Chapter VIII: Merger Conditions

1.

Engage stakeholders in a discussion of the practical application of Stipulation of Settlement
Commitment No. 27, under which Exelon has consented to BPU jurisdiction, should
uncertainty about its intent exist among them.

Make explicit in the LLC Agreement the inability to alter (even with unanimous director and
Golden Share Holder consent) Section X, Section 5.2.8, and any other provisions giving effect
to the ring-fencing provisions of the merger commitments.
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10.

11.

12.
13.

14.

15.

16.

17.

Change the SPE Operating Agreement to require independent director and Golden Share
Holder approval of changes material to the Commitments’ ring-fencing protections.

Amend the language of Section 2.8 of the SPE Operating Agreement to prevent a loss of EEDC
direct ownership of 100 percent of the SPE from any circumstances, including but not limited
to alienation or pledging of membership units for the benefit of creditors.

Amend Clause (ii) of Section 1.10(a)(4) of the Operating Agreement of the SPE to expand the
definition of “Independent Director” so as to expressly preclude service by current or former
officers of any Exelon entity as an SPE independent director

Establish a working group to discuss and seek consensus on the standards, interests, and other
parameters that should guide Golden Share Holder decisions in matters requiring its assent or
concurrence.

Amend the relevant governing documents and create controls designed to preclude material
economic or financial interests by all entities and individuals associated with Golden Share
holding.)

Amend the documents governing PHI LLC board membership to limit membership to seven,
at least four of whom must be independent and bar the ability to change these characteristics
without BPU approval.

Eliminate the power to abolish the requirement that the Golden Share Holder consent to
voluntary SPE or PHI bankruptcy filings.

Develop and monitor specific plans for increasing the pace of Quick Home Energy customer-
facing activities.

Provide a better-directed web experience for customers seeking energy efficiency and demand-
response programs and develop a rapid-response capability to scale the organizations who will
have substantial responsibility for implementing requirements and programs and meeting
expectations created by recent New Jersey legislation.

See the Recommendations section of Chapter IV.

Enable the power to opt out of EBSC services by providing a clear and appropriately scoped
list of permitted opt-out areas.

Establish an approach and means at the Exelon level to expedite the delivery of information:
(a) directly subject to Commitment No. 88, and (b) relevant to meeting the broader needs of
BPU-commissioned activities, such as this audit.

Provide for cyclical reporting of compliance with ring fencing and other requirements.

Remove “consistent with the requirements of the Order” from the required Exelon officer
certifications and add to the certification a statement that Exelon “has maintained” separation.

Establish and conduct a regular process for examining, tracking, and reporting of compliance
with merger commitments to the BPU.
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Chapter I1X: Executive Management and Governance

1. Expand the numbers of Exelon and PHI LLC board meetings and include regular sessions
bringing both together.

2. PHI LLC board membership of seven, with representation from the four jurisdictions involved
needs to remain a central element of the governance structure.

3. Make clear that new PHI LLC independent directors shall be subject to restriction on economic
interests beyond those nominally compliant with exchange listing-requirements.

4. Document more clearly the role of the PHI LLC board with respect to oversight activities.

Provide the PHI LLC board should receive regular updates regarding Exelon’s operations and
financial condition, and regularly examine Exelon financial distress scenarios.

6. Restore the ACE-only President position.

Chapter X: Human Resources

We have no recommendations in the area of Human Resources; please see the recommendation
included in Chapter XI which relates to this task area.

Chapter Xl: Staffing and Compensation

1. Promptly complete the work needed to provide strongly founded resources plans for PHISCo
and EBSCo and provide resource alignment, numbers, and costs based upon realistically
achievable efficiency gains.

2. Conduct a comprehensive review of benefit levels and apply the results to assess
competitiveness of combined compensation and benefits values.

Chapter XllI: Strategic Planning

We have no recommendations in the area of Strategic Planning.

Chapter XllI: Finance and Cash Management

1. Prioritize improving ACE credit ratings at Moody’s and Fitch.

2. Verify the continuation of language that does not implicate ACE assets or operations in future
financing documents.

Chapter XIV: Accounting and Property Records

1. Review the execution of non-rate-related revenue accounting procedures to ensure the
availability of supporting documentation and correct classification.
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Chapter XV: Customer Service

1. Continue complaint root cause efforts to reduce complaints and to improve the customer
experience of customers who are challenged to pay their accounts.

2. Promote paperless billing to increase participation and reduce billing costs.

Chapter XVI: External Relations

1. Restore the ACE-only President position.
2. Develop a program for regular outreach with the BPU and with New Jersey stakeholders

Chapter XVII: Distributions and Operations Management

1. Conduct an analysis of the causes of estimated-to-actual cost variances on projects
experiencing significant variances and validate the ability of the new estimating tool to address
them.

Chapter XVIII: Cyber Security and System Vulnerability

1. Develop a two-phased, 10-year staffing and development plan for cyber security resources.

2. CISS should launch an initiative to design and implement meaningful, actionable metrics for
management to review on a regular basis.

3. Provide for regular external examinations of cybersecurity.

Chapter XIX: Clean Energy

We have no recommendations with respect to Clean Energy, given the reported closing out of the
Residential Controllable Smart Thermostat program.

Chapter XX: Contractor Performance - - Mark-Outs and Services

1. Develop and execute measures to continue expansion of third-party use of the New Jersey One
Call notification system, emphasizing communications with contractors and customers.

2. Extend the tracking of contractor distribution work completion to additional work to
underground, secondary, and service-drop to which contractors regularly and materially
contribute.

Chapter XXI: Support Services.

We have no recommendations with respect to Support Services.
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Chapter I1: Evaluation of ACE Financial Performance

A. Chapter Summary

We conducted a detailed evaluation of ACE financial performance, focusing on its inability to earn
its authorized rates of return over the 10-year period from 2008 through 2017. We sought first to
determine the factors affecting ACE’s overall financial performance, its inability to earn close to
its allowed return, and its comparatively frequent filings seeking base rate increases. We sought
next to assess the contributions that those factors have made to under-earnings overall and as the
ten years progressed. This chapter presents the results of our assembly and categorization of
information and our analysis of the causes and their contributions to ACE financial performance.

Our examination found total under-earnings, relative to allowed returns of about $285 million.
Two contributors accounted for about nine-tenths of this amount.

First, ACE’s actually-incurred O&M expenses in excess of those included in test years used for
rate setting comprised the greatest single cause of the 10-year under-earnings, as ACE routinely
spent more than those amounts. The difference accounts for earnings deficiencies of $136 million
- - 48 percent of the $285 million total. ACE rate changes across the ten years we examined have
resulted from settlements. The underlying rate settlements do not specify specific O&M amounts
built into the settlements. Given the inability to identify the amounts of O&M expenses
incorporated into revenue requirements by rate settlements, we found it reasonable to use the
difference between test period levels and actual amounts as a proxy for the effect of ACE’s O&M
expenditure growth on earnings. Even if it is reasonable to conclude that those settlements
incorporated some effective “disallowance” of test-year O&M, actual annual expenditures well
exceeded test-period and ACE’s requested amounts.

Second, we found ACE capital expenditures (CAPEX) incurred but not yet included in rate base
directly discernible, and another direct cause of ACE earnings shortfalls. CAPEX contributed an
additional $125 million, or 44 percent, to ACE under-earnings for the 10 years. Again, ACE rate
changes across the ten years we examined have resulted from settlements. While rate settlements
did not identify each “accepted” or “agreed” element of revenue requirements, they did support a
direct identification of rate base, allowing for a reasonably clear identification of the large
contribution of CAPEX to under-earnings.

We calculated a third, much smaller category of “Other” causes to ACE under-earnings,
accounting for about $55 million over the 10 years. This category addresses under-earning whose
causes are less defined due to the lack of specificity in ACE rate settlements. One probable
contributor to the “Other” category is the long-standing application of a Consolidated Tax
Adjustment (CTA) factor in setting rates. The CTA serves to share with customers savings
produced when utility holding companies consolidate federal income tax filings. Such filings can
reduce the total tax burden by offsetting positive taxable income of utility operating companies
with negative taxable income from unregulated affiliates. We note that while any CTA amounts
decrease ACE earnings, they are offset by increases in the consolidated tax benefits that drive their
calculation.
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The combination of these three factors exceeds the 10-year total of $285 million in ACE under-
earnings. A fourth factor, the net effect of changes in sales and revenues and other taxes proved
earnings-positive, by about $32 million over 10 years. Like CAPEX, the rate settlements that drove
rates for the 10 years we studied were reasonably clear in identifying amounts associated with
these factors. Therefore, this $32 million calculation did not require the broader estimation
approach we had to apply to the O&M and Other categories.

We believe that our work in addressing the four categories discussed above (O&M expenses,
CAPEX, Other including the CTA, and Sales/Revenues/Other Taxes) provides a reliable and
reasonably accurate depiction of the nature and magnitudes of the principal contributors to ACE
under-earnings from 2008 through 2017. O&M and capital cost growth proved the dominant
causes.

B. Background

The Request for Proposals called for an examination and assessment of financial information for
2008 through 2017. We conducted that examination and we assessed the financial performance of
ACE’s distribution business and its inability to earn returns reasonably close to allowed rates of
return despite frequent base rate increase requests. The other chapters of this report discuss the
findings, conclusions, and recommendations resulting from our broad review. We undertook that
broad review in parallel with the examination and assessment described in this chapter. That
companion review has informed what we found and what we report here.

The review and evaluation reported here resulted from a structured effort focused on studying and
evaluating earnings shortfalls associated with regulated utility operations. We began by
determining and plotting the magnitude and general causes of yearly shortfalls from 2008 through
2017. We then performed focused evaluations of the causes of shortfalls identified.

Our year-by-year review of financial statements (beginning with 2008) formed a backbone element
of our assessment. We first identified and considered material components affecting financial
performance at electric utilities generally. We then considered internal ACE and holding company
factors, and took account of the impacts of significant expenditures incurred to address reliability
performance. Our initial review verified the following overall categories as principal earnings
drivers:

e Sales and Revenue
e Capital Expenditures (CAPEX levels, timing, rate-base impacts, financing)

e Capital structure (ACE stand-alone)

Debt (e.g., long and short-term interest)

Depreciation and amortization, and calculations
Taxes (e.g., income taxes, property taxes, other taxes)
Dividends and other distributions

Equity (e.g., retained earnings and equity levels)

e O&M Expenses
e Other, including the Consolidated Tax Adjustment.

O O O O O

March 11, 2020 U/~ Page 10
The Liberty Consulting Group



Board of Public Utilities Final Report — Public Version Audit of Atlantic City Electric
State of New Jersey Evaluation of ACE Financial Performance Docket No. EA17030297

Our review and assessment took place through activities structured according to three major work
tasks:
e ACE Financial Performance Evaluation: Identify, evaluate, and determine causation for
ACE financial performance and earnings shortfalls from rate authorized levels for 2008 —
2017
e Planning and ACE Performance: Examine PHI and Exelon plans and goals for potential
impacts on ACE earnings shortfalls
e ACE CAPEX and OPEX: Evaluate ACE capital expenditures, financing, and operating
expenditure drivers.

We began our review by identifying, determining, and plotting the magnitude of the shortfalls in
each designated year from 2008 through 2017. Year-by-year reviews of ACE financial
performance beginning with 2008 formed a backbone element of the work in this area. That review
specifically addressed the key components affecting financial performance. Major determinants
such as capital expenditures and rate base, taxes, financing costs, sales, and unplanned storm and
O&M costs formed principal focuses of our work.

We then performed focused evaluations of the root causes of earnings deficiencies whose
composition and contributors we identified. We worked with ACE to structure and to review
extensive analysis of the causes of earnings deficiencies related to CAPEX, O&M expenses, and
other causes, including the CTA and other taxes. We prepared a detailed analysis for each of the
ten years, providing a comprehensive view and evaluation of the financial results for that year. We
aggregated the results of the individual years to facilitate analysis of trends and the earnings
deficiency primary causation factors. We concluded by forming overall results, findings, and
conclusions about the causes and determining factors and the magnitudes of their contributions to
ACE earnings shortfalls.

C. Findings

1. Overview of 2008-2017 ACE Returns on Equity

ACE’s actual Return on Equity (ROE) fell well below BPU-authorized levels in every year since
2009. The company experienced consistent and substantial earnings shortfalls in each of the last
nine years. The following chart shows that ACE earned less than a 5 percent return on equity in
each year from 2011 through 2017.
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The next chart shows the dollar level of earnings deficiencies (amounts below authorized levels)
for each of the last 10 years. The deficiencies have exceeded $25 million in each year from 2011
through 2017, reaching almost $50 million in 2012 and 2016. Total earnings deficiencies over the
ten years were about $285 million, or $28.5 million per year, on average. We sought to determine
the major causes of the ACE earnings deficiencies.

ACE 2008-2017 Earnings Deficiencies
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2. 2008-2017 Earnings Deficiency Contributors

Our baseline work led us to a division of causation factors into major categories:
O&M Expenses

CAPEX Related

Oher, including CTA

Revenue/Sales/Other Taxes.

We determined the contribution of each of the major causation categories to 2008-2017 earnings
deficiencies of $285 million. The next chart provides that categorization at a high level. The chart
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shows CAPEX and O&M Expense as the dominant contributors, with Other accounting for the
bulk of the remainder, offset in part by the positive contribution to earnings from the
Revenue/Sales/Other Taxes category.

10-Year Earnings Deficiency Factors

————— Totar= 5285 Million |———————

$300.000,000

$250.000,000

$200.000,000 $191 Million

$150.000.000 Other = $55Million
$125Million

$100,000,000
O&M = $136 Million

$50.000.000

$0
CAPEX O&M and Other Sales/Other Tax Net
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(850.000.000)

a. O&M Expenses

The largest contributor to earnings deficiencies came from a high-level category that we originally
termed “O&M Expenses and Other.” We initially combined these two elements into a single
category, because rate settlements have not separately identified the amounts in these areas
incorporated into revenue requirements used to set rates. We did, however, and as discussed below,
eventually find an acceptable means for estimating and separating them. Over the 10-year period,
the combination of O&M Expense and Other accounted for 67 percent of total ACE earnings
deficiencies ($191 million of the $285 million total value). The impact of this combined category
moderated somewhat over the second half of the 10 years, falling to about 49 percent for 2013
through 2017. This chapter later describes the results of our more detailed analysis of O&M
expense dollars spent by ACE above the levels included in rate test years. We found the O&M gap
to account for about $136 million of the $285 million in 10-year earnings deficiencies (about 48
percent of the total). That detailed analysis identified increased expenditures on O&M expenses as
the largest single cause of earnings deficiencies over the 2008-2017 period.

After breaking this combined category into two components, we worked with a category we
initially defined as the Other component, shown in the preceding chart. We formed that separate
category by removing O&M from the total. This category accounted for about $55 million over
the ten years - - about 19 percent of the total deficiencies. We later undertook more detailed
examination of the impacts of the CTA, concluding that it could account for most or all of the $55
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million. However, given the lack of detail in the settlement agreements forming the bases for rates,
the accuracy of any such estimates are unknown.

b. CAPEX-Related

The CAPEX category captures earnings deficiency results arising from those portions of ACE
capital investments made to support utility service but not yet included in rate base used to set
customer rates. In essence, these “excess” amounts reflect dollars actually spent but pending
review in the next ensuing rate case filing. We calculated the amounts using the rate settlements
in place as the 10 years we studied progressed. Until included in rate base, such capital investments
do not produce recovery of financing costs, return on equity capital, income taxes and capital
recovery (depreciation). This primary driver of ACE financial performance caused 44 percent
($125 million) of the total $285 million in earnings deficiencies from 2008 through 2017. The
negative earnings impact of the CAPEX category moderated somewhat during the second half of
the 10-year period study, accounting for about 39 percent of the earnings deficiencies from 2013-
2017.

c. Revenue/Sales/Other Taxes

Revenue/Sales/Other Taxes comprised our third major category. One generally finds that increases
in electric sales following base rate re-sets mitigate the earnings attrition that CAPEX, O&M
expense increases, and other factors tend to cause. Such growth did provide such an offset for ACE
from 2008-2011, during which sales and revenue increased. This trend reversed in 2012-2017,
with sales declining due to regional economic conditions and casino closings. We did find,
however, that dollars in the “Transitional Energy Facility Assessment (TEFA) Other Tax” category
substantially offset such earnings deficiencies produced by revenue losses after sales declines
began.

The TEFA originally arose as a temporary surcharge imposed by New Jersey on utilities following
energy deregulation. Phased out in 2013, the TEFA was intended to offset state tax revenue losses
resulting from eliminating the gross receipts and franchise taxes on utilities. Decreasing ACE sales
after 2011 caused corresponding decreases in TEFA taxes, resulting in an offset to earnings
deficiencies caused by other drivers.

We therefore combined the Other Taxes and the Revenue and Sales elements into a common
category. This combination enabled us to present a factor that more holistically depicts impacts of
variations in sales. Accordingly, despite revenue losses associated with sales volumes, the
combined Revenue/Sales/Other Taxes category actually had a positive impact on ACE 10-year
earnings, offsetting 11 percent of the earnings deficiencies.

3. Annual Deficiency Summary

The next chart shows our earnings deficiency category contributions for each year from 2008
through 2017. CAPEX-related earnings deficiencies contributed significantly in each of the 10
years.
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The O&M Expenses and Other category also produced earnings deficiencies in each of our 10
years. These factors caused the largest earnings deficiencies in seven years, producing especially
large impacts in 2012, 2015 and 2016. Our detailed, annual analysis (presented later in this chapter)
estimates that O&M expense growth above levels included in rates caused about 71 percent ($136
of the $191 million) of earnings deficiencies in this category. The remainder, approximately $55
million, included impacts from other causes, including the CTA. There is no clear way to divide
this category into clear sub-categories with defined amounts, given the “Black Box” nature of the
settlements that have commonly promoted resolution of ACE base rate increase requests.
Nevertheless, our analysis of the O&M increases and Other impacts provides meaningful estimates
of the impact of both of these factors on ACE earnings deficiencies, and comprise important results
explaining the root causes of these shortfalls.

The chart also shows that the offsetting (positive) effects that Revenue/Sales/Other Taxes category
proved strongest in 2008 through 2010, due to then-increasing sales and revenue levels. The chart
also shows that the TEFA/Other Tax effect generally offset declining sales in 2011 through 2016.
Only in 2017 did the Revenue/Sales/Other Tax category comprise a large percentage of earnings
deficiencies.

4. Earnings Deficiency Drivers

a. The Significance of “Test Periods”

Six rate re-sets occurred across the ten years we studied. A total of seven test periods therefore
became relevant, counting the one that had formed the basis for rates at the start of the period. The
durations between resets varied greatly, from a long of five years to a short of one. With CAPEX
additions and increasing O&M expenditures between rate cases the dominant contributors to
ACE’s 10-year earnings deficiency, it becomes important to take account of the timing of re-sets
and the durations between them. All else equal, longer durations between re-sets produce greater
growth in CAPEX and O&M expenses not yet reflected in rates. Moreover, rates did not routinely
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re-set at calendar-year beginnings. Mid-year rate changes required us to break yearly results into
pre- and post- re-set portions. The next table shows for each calendar year the underlying test-
period. The applicability column indicates the portion of the calendar year associated with each

test period.

Test Years Underlying ACE Rates

Year Test Period Applicability
2008 | December 2002 100 percent
2009 | December 2002 100 percent
2010 | December 2002 41 percent
2010 | December 2009 59 percent
2011 | December 2009 100 percent
2012 | December 2009 83 percent
2012 | December 2011 17 percent
2013 | December 2011 50 percent
2013 | September 2012 50 percent
2014 | September 2012 67 percent
2014 | December 2013 33 percent
2015 | December 2013 100 percent
2016 | December 2013 65 percent
2016 | December 2015 35 percent
2017 | December 2015 75 percent
2017 July 2017 25 percent

b. O&M Expenses as an Earnings Deficiency Driver

We found that the O&M Expenses and Other category had the largest impact on ACE’s earnings
deficiencies from 2008 through 2017. This category caused about 67 percent ($191 of $285
million) of the 10-year earnings deficiency total and 49 percent of the earnings deficiencies over
the second half of the period. The O&M Expenses and Other category produced the largest
deficiency factor in seven of the 10 years (2008 through 2012, 2015, and 2016).
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Our early examination of under-earnings disclosed an ability to identify amounts associated with
CAPEX and with Revenue/Sales/Other Tax components from ACE’s total with reasonable
certainty. The remaining earnings deficiencies required estimating methods. The “Black Box”
nature of ACE rate settlements (not unusual for settled utility rate cases) precluded definitive
determinations of “allowed and recoverable” amounts in this remainder. The settlements have, in
contrast, explicitly identified the approved rate base and cost of capital. Working from the
“approved rate base”, we could calculate earnings deficiencies associated with rate base and
depreciation. We could also determine the impact of changes in revenues and sales from that used
in the relevant rate case.

Accounting for the contribution of CAPEX-related and Revenue/Sales/Other Tax components left
O&M expenses and other adjustments to the revenue requirement as “Black Box” components.
Our analysis found them to comprise the biggest contributor to ACE’s earnings deficiencies. Left
with a need to determine the causation factors indirectly, we sought other analytical means to
determine O&M and CTA and their root causes in this category.

The inability to determine directly the individual contributors to O&M expense increases above
those included in rate settlements required alternative approaches. We secured a listing of actual,
yearly O&M expenses that reflected:

e Increases or decreases from test period levels from the last rate case

e Increases or decreases from expense levels requested by ACE in the last rate case

e Specific, identifiable causes of increases and decreases in O&M expenses above test period

levels.

We used the resulting data sets to conduct analyses of actual, annual O&M expense amounts
exceeding test period levels. We found that the differences between actual spends and the rate case
test years would explain a large portion of the total ACE earnings deficiencies over the 2008-2017
period.
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Actual ACE O&M spending showed material increases throughout the ten-year period, and spiked
significantly in 2012, 2015, and 2016. ACE’s inability to keep growth in O&M expenses consistent
with test-year amounts served as a key driver of earnings deficiencies. The next chart shows the
10-year increases in actual O&M expenses for the Distribution, Customer and Administrative &
General (A&G) categories. The annual O&M expense total grew from about $125 million in 2008
to $230 million in 2017, producing a nine-year Compound Annual Growth Rate (CAGR) of 7.0
percent. Distribution O&M grew at an even higher rate, producing a nine-year CAGR of 10.2
percent. Customer O&M grew annually at 4.3 percent and A&G O&M at 6.0 percent.

ACE O&M Expense Growth
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We addressed with management the specific sources of increased O&M spending, focusing
particularly on the three years showing the largest increases. This interaction identified significant
O&M spending above rate-case test-period levels in all three of the following major O&M
categories - - Distribution, Customer, and A&G categories. Our analysis of ACE’s spending above
test-year levels in these categories produced annual “excess” values that we address further in the
yearly analyses presented later in this chapter. Accumulating the annual excesses (actual O&M
expenditures less the test period levels that formed the basis for rates in those years) produced a
pre-tax value of about $231 million in total over the 10 years.

The next table summarizes the results we obtained when applying this concept of “excess” O&M
expenditures, identifying the years where we observed particularly significant differences.
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O&M Expenses Above Relevant Test-Year Levels

Actual Less
O&M Category Notable Years Test Year

O&M - Distribution $100.4 million

Storm Response, Restoration & Amortization |2009-2012; 2015-2016| $63.0 million
Vegetation Management 2015-2017 $25.8 million
Distribution Maintenance and Other $11.6 million
Solution 1 Billing System 2014-2016 $27.7 million
Customer Records and Collections 2008-2012 $26.8 million
Customer - Other $8.1 million

O&M - Administrative & General $68.0 million

Duplicate Credit Charges 2009; 2011-2012 $14.0 Million
Outside Services 2009; 2010; 2012 $12.3 million
Cost of Merger Synergies 2016 $9.0 million
Pensions and Other 2009-2017 $32.7 million

Total Actual O&M Amount above Test Year $231 million

Customer records and collection expense includes the costs of labor, material and expenses
incurred in work on customers’ applications, billing and accounting, and collections and
complaints. Variances in duplicate credit charges result from changes in costs allocated from
overhead cost pools, offset in other accounts.

After taxes, this $231 million excess had a negative 10-year impact on earnings of $136 million,
almost half (48 percent) of the total ACE earnings deficiencies over the 10-year period.

c. CAPEX as an Earnings Deficiency Driver

CAPEX have proven a steady cause of ACE earnings deficiencies over the 2008-2017 period.
CAPEX produced investment amounts consistently above those included in rate base by
continuing rate settlements - - and by a substantial amount in each year. We stated earlier that
CAPEX caused about 44 percent of the earnings deficiencies over the 10-year period, dropping
somewhat to 39 percent over the last five years. The largest contribution of CAPEX spending to
earnings deficiencies came from 2012 through 2014.

We determined the amounts of “Rate Base Investments Not Yet Recovered” for each year; the
next table summarizes them. This category exceeded $150 million each year from 2011 through
2014, reaching more than $230 million in 2012 and 2013. The total amount of Rate Base
Investment Not Yet Recovered amounted to $1.39 billion from 2008 through 2017 - - averaging
$139 million per year. Over the 10-year period, customer rates therefore did not include the costs
of carrying an average of 13.6 percent of ACE investments in what it expected to become part of
rate base. The percentage exceeded 14 percent in each year from 2008 through 2014, peaking at
24 percent in 2012.
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The next chart shows the near doubling of distribution business rate base investment, from $767
million in 2008 to $1.33 billion in 2017. This expansion produced a compound annual growth rate
of about 6.3 percent in such investment.
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Promoting reliability drove much of CAPEX during the ten-year period. Management calculated
that it spent about $850 million of the $1.33 billion in Distribution CAPEX spent from 2008
through 2017 (about 62.3 percent) to serve reliability-related purposes. We found percentage
increases in reliability capital spending across the ten years, as ACE implemented electric
Reliability Improvement Plans starting in 2011. The chart below shows the ratios of reliability to
total CAPEX for each of the ten years.
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d. “Other” Sources as Earnings Deficiency Causes

Combining our estimation of the contribution to under-earnings by the O&M and CAPEX
categories, as reduced by the positive contributions from Revenues/Sales/Other Taxes, (explained
in the next subsection) leaves about $55 million over the ten years - - 19 percent of the total.

We Dbelieve that the rate treatment accorded costs saved by consolidated federal tax filings likely
produces much of this remainder. Many holding companies make a single, consolidated federal
income tax filing; i.e., one combining the results of all their entities. This approach produces net
savings at the holding company level when combining the filings of their subsidiaries having
positive taxable income with those having negative taxable income. The BPU has required since
well before 2008 the sharing of the benefits of consolidated filing with utility customers under a
“CTA.” The BPU reduced this adjustment in 2014.

Utility rate filings calculate income tax expense (a component of revenue requirements) on the
basis of their tax liability as a stand-alone filer, even when their parent makes the actual filing with
the Internal Revenue Service on a consolidated basis. As is true with ACE, the operating utilities
of holding companies typically produce positive taxable income, with some non-utility enterprises
generating negative taxable income. Combining the tax-affecting results of the operating utilities
with those of affiliates means that the holding company does not, in effect, pay over to the federal
government the full amount of taxes used to calculate the operating utility’s stand-alone federal
taxes for ratemaking purposes.

A long-standing New Jersey approach has been to make an adjustment intended to offset the stand-
alone calculation for ratemaking purposes. An April 2004 BPU order in a Rockland Electric
proceeding (Docket No. ER02080614) reaffirmed its method for calculating the CTA, thus giving
the method the common “Rockland Method” designation.

We secured from management a calculation of CTA “maximum” levels for each year from 2008
through 2017 using the calculation method used by the BPU at the time of the various rate case
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settlement discussions. As with O&M expenses, it did not prove possible to determine an amount
embedded in rate settlements. However, it did prove possible to calculate a hypothetical amount
based on application of the Rockland Method up to 2016.

e. Revenue/Sales/Other Taxes as an Earnings Deficiency Driver

The Revenue/Sales/Other Taxes category has both contributed to and moderated earnings
deficiencies in individual years, moderating them overall. Revenue from sales growth reduced
deficiencies through 2011, when sales levels exceeding those of the test-periods then relevant to
setting rates. For example, 2002 served as the test period for rates in effect during 2008 and 2009.

We included Other Taxes in the same category, because of a logical connection between them, as
we explain below. The Other Taxes sub-category, like Revenue/Sales, has also both contributed
to and moderated earnings deficiencies across the 10 years. Taxes Other than Income Tax (TOTIT)
includes the BPU- assessed TEFA, which came into existence in 1997 as an element of electric
industry restructuring in New Jersey. As the 10-year period progressed, growing sales weakness
caused a corresponding drop in TEFA costs embedded in rates. This reduction in payments by
ACE thus offset some of the revenue loss from reduced sales, especially in 2011 through 2015.
Sales and revenue decreases became a more significant earnings deficiency contributor in 2017,
when the TEFA did not offset them.

5. Year-By-Year Analysis of Earnings Deficiency Factors

a. 2008 Earnings Deficiency Details
The following table and chart summarize the contributions to the 2008 earnings deficiency.

2008 Earnings Deficiency Contributors

Deficiency Facto. P /3
2008 Earnings Deficiency Factors eficiency Factor ercent of
3 Total
A) CAPEX: Rate Base and Depreciation Related 2008 Earnings Deficiency Factors
Depreciation $ (2.519.515) $10,000,000
Capital Structure and Rate Base 11,236,913
CAPEX Related $ 8,717.398  564.4%
$5.000.000
B) O&M Expenses and Other
O&M - Distribution (Ops. Eng&Supv) $ 2,000,000 50
O&M - Customer (records and collection) 7,100,000 CAPEX O&M Other/CTA  Revenue/Sales Of es
O&M - A&G (Mise. general exp) 3,400,000 Related
O&M Expense Related $ 12,500,000 ($5.000.000)
Less: Tax Effect @ 41.019% 5,127,375
O&M Eamings Deficiency $ 7,372,625  4773%
Other/CTA Earnings Deficiency 7910204 512.1% || $10000000
O&M and CTA Related $ 15,282.829
(815.000,000)
C) Revenue/Sales Related $ (15,967.191) -1033.8%
D) Other Taxes (TEFA) $ (6.488.477) -420.1% (820.000.000)
Eaming Deficiencies - Total of A-D $ 1,544,559  100.0%

The 2008 ACE earnings deficiency of $1.5 million resulted from:
e O&M Expenses ($7.3 million)
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O O O O O

ACE had pre-tax O&M expense increases of $12.5 million, including:

$2 million for Distribution, $7.1 million for Customer, and $3.4 million for A&G
Operations engineering and supervision expense increases of $2 million
Customer record and collection expenses increased by $7.1 million

A&G expense increases of $3.4 million were for miscellaneous and general

e CAPEX ($8.7 million); ACE invested capital of:

©)
@)

$91.8 million in 2008, with $46.5 million for reliability
CAPEX caused rate base to be $112 million above the 2002 rate case inclusion

e Revenue/Sales/Other Taxes (-$22.5 million)

o

o

Sales increased by 11.2 percent from the 2002 test period, causing $16.0 million of
increased earnings
Other Taxes decreased by $6.5 million as compared to the 2002 test period

e Other/CTA ($7.9 million)

@)
®)

“Remainder” earnings deficit of $7.9 million
CTA estimated range of $1.8 to $3.6 million using 25-50% of Rockland Method
maximum.

b. 2009 Earnings Deficiency Details

The following table and chart summarize the contributions to the 2009 earnings deficiency.

2009 Earnings Deficiency Contributors

2009 Earnings Deficiency Factors

Deficiency Factor  Percent of

$ Total
A) CAPEX: Rate Base and Depreciation Related 2009 ACE Earnings Deficiency Factors
Depreciation S (2,559,101) $15.000.000
Capital Structure and Rate Base 10,893,855

B) O&M Expenses and Other

CAPEX Related $ 8334754  T73.4%
$10.000.000
O&M - Distribution (Emergency Restoration) S 3,900,000
O&M - Customer (Records and Collections) 9,700,000 $5.000,000
O&M - A&G (Outside/Stvs, Dup Credit Charges) 6,800,000
0&M Expense Related $ 20,400,000
Less: Tax Effect @ 41.019% 8367 876
0&M

0&M Eamnings Deficiency $ 12,032,124 106.0% CAPEX Other/CTA  Revenue/Sales Ot es
Other/CTA Earnings Deficiency 7896221  69.5% Related
0&M and CTA Related $ 19,928 345
(85.000.000)
C) Revenue/Sales Related $ (8931,634) -78.7%

D) Other Taxes

Earning Deficiencies - Total of A-D $ 11,353,438 100.0%

S (7,978,027)  -70.3% ($10.000.000)

The 2009 ACE earnings deficiency of $11.4 million resulted from:
e O&M Expenses ($12.0 million)

o ACE had pre-tax O&M expense increases of $20.4 million, including:
o $3.9 million for Distribution, $9.7 million for Customer, and $6.8 million for A&G
o Emergency restoration expenses of $3.9 million
o Customer record and collection expenses increased by $9.7 million
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o A&G expense increases of $6.8 million were for outside services and duplicate credit

charges

CAPEX ($8.3 million); ACE invested capital of:

o $105.1 million in 2009, with $59.7 for reliability
o $91.8 million in 2008, with $46.5 million for reliability

o CAPEX caused rate base to be $106.7 million above rate case inclusion

Revenue/Sales/Other Taxes (-$16.9 million)

o Sales increased by 6.3 percent since the 2002 test period, causing $8.9 million of

increased earnings
o Other Taxes decreased by $8.0 million as compared to the 2002 test period
Other/CTA/Remainder ($7.9 million)
o “Remainder” earnings deficit of $7.9 million
o CTA estimated range of $1.8 to $3.6 million using 25-50% of Rockland Method

maximum.

c. 2010 Earnings Deficiency Details

The following table and chart summarize the contributions to the 2010 earnings deficiency.

2010 Earnings Deficiency Contributors

2010 Earnings Deficiency Factors

Deficiency Factor ~ Percent of

$

Total

=

CAPEX: Rate Base and Depreciation Related
Degpreciation
Capital Structure and Rate Base

O&M Expenses and Other
O&M - Distribution (emerg. restoration)
O&M - Custormer (Records and collection)
O&M - A&G (outside services)
O&M Expense Related

Less: Tax Effect @
O&M Earnings Deficiency
Othet/CTA Eamings Deficiency

O&M and CTA Related

Revenue/ Sales Related
Other Taxes (TEFA)

Earning Deficiencies - Total of A-D

CAPEX Related

41.019%

$

(1885.524)
13.281.906
11396.383

9.000,000
3.200,000
2500000
14.700.000
6.029.793
8.670.207
6.075.652
14.745.859

(11.656.735)
(790.862)

13.694.644

83.2%

63.3%

44.4%

-85.1%

S.8%

1000%

$15.000.000

$10.000.000

$5.000.000

$0

(85.000.000)

($10.000.000)

($15.000.000)

2010 Earnings Deficiency Factors

I
CAPEX 0&M Other/CTA  Revenue/Sales Other Taxes

Related

The 2010 ACE earnings deficiency of $13.7 million resulted from:
CAPEX ($11.4 million); ACE invested capital of:
o $126.6 million in 2010, with $89.8 million for reliability
o $105.1 million in 2009, with $59.7 for reliability
o CAPEX caused rate base to be $126.8 million above rate case inclusion

O&M Expenses ($8.7 million)

o ACE had pre-tax O&M expense increases of $14.7 million, including:
o $9 million for Distribution, $3.2 million for Customer, and $2.5 million for A&G
o Emergency restoration expenses of $9 million
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o Customer record and collection expenses increased by $3.2 million
o A&G expense increases of $2.5 million sere for electric outside services

e Revenue/Sales/Other Taxes (-$11.7 million)

o Sales increased by 4.6 percent since the 2009, causing $11.7 million of increased

earnings

e CTA/Remainder ($6.1 million)

o “Remainder” earnings deficit of $6.1 million
o CTA estimated range of $7 to $14 million using 25-50% of Rockland Method

maximum.

d. 2011 Earnings Deficiency Details

The following table and chart summarize the contributions to the 2011 earnings deficiency.

2011 Earnings Deficiency Contributors

2011 Earnings Deficiency Factors

Deficiency Factor  Percent of

$

Total

A) CAPEX: Rate Base and Depreciation Related
Depreciation
Capital Structure and Rate Base
CAPEX Related

B) O&M Expenses and Other
O&M - Distribution (Emergency Restoration)
0O&M - Customer (Records and Collections)
O&M - A&G (Pensions and Benefits)
O&M - A&G (Duplicate Credit Charges)
O&M Other
O&M Expense Related
Less: Tax Effect @ 41.019%
O&M Eamnings Deficiency
Other/CTA Earnings Deficiency
O&M and CTA Related

C) Revenue/Sales Related
D) Other Taxes

Earning Deficiencies - Total of A-D

$

©71.257)

10.696.105

9.718.848

10,000,000
2.000.000
4.000.000
6.000,000
1.100.000

23.100.000

9.475.389
13,624,611
4.731.397

18.356,008

(5.458.911)

2994354

25.610.298

37.9%

532%

18.5%

-21.3%

1L7%

100.0%

$25.000.000

$20.000.000

$15.000,000

$10.000.000

$5.000.000

$0

(85.000.000)

($10.000.000)

2011 ACE Earnings Deficiency Factors

O&M

Other/CTA  Revenue/Sales Other Taxes

CAPEX
Related

The 2011 ACE earnings deficiency of $25.6 million resulted from:

e O&M Expenses ($13.6 million; 53.2 percent)

o ACE had pre-tax O&M expense increases of $23.1 million, including:

0 O O O

charges ($6 million)

$10 million for Distribution, $2 million for Customer, and $11.1 million for A&G
Emergency restoration expenses of $10 million, including hurricane Irene ($8 million)
Customer record and collection expenses increased by $2 million

A&G expense increases were for pension and benefits ($4 million) and duplicate credit

e CAPEX ($9.7 million; 37.9 percent); ACE invested capital of:

o $107.2 million in 2011, with $64.7 million for reliability

o $126.6 million in 2010, with $89.8 million for reliability

o CAPEX caused rate base to be $160 million above rate case inclusion
e Revenue/Sales/Other Taxes (-$2.5 million; -9.5 percent)
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o Sales increased by 1.5 percent since the 2009, causing $5.5 million of increased
earnings
o Partially offset by related TEFA tax increases of $3.0 million
e CTA/Remainder ($4.7 million; 18.5 percent)
o “Remainder” earnings deficit of $4.7 million
o CTA estimated range of $7 to $14 million using 25-50% of Rockland Method
maximum,

e. 2012 Earnings Deficiency Details

The following table and chart summarize the contributions to the 2012 earnings deficiency.

2012 Earnings Deficiency Contributors

2012 Earnings Deficiency Factors Deficiency Factor Percent of
b Total
A) CAPEX: Rate Base and Depreciation Related 2012 Earnings Deficiency Factors
Depreciation $ (1.001,191) $30.000,000
Capital Structure and Rate Base 15,886,830
CAPEX Related $ 14,885,639 29.9%
$25.000,000
B) O&M Expenses and Other
0&M - Distribution (Derecho/Sandy storm) $ 27,000,000 $20.000.000
O&M - Distribution Other 4,200,000
O&M - Customer (Records and collection) 4,800,000
O&M - A&G (0/S services and dup charges) 11,000,000 $15,000,000
O&M Expense Related $ 47,000,000
Less: Tax Effect @ 41.019% 19,278,930 $10.000.000
O&M Earnings Deficiency $ 27.721.070  55.7%
Other/CTA Earnings Deficiency 6,438,941 12.9%
0&M and CTA Related S 34160011 $5.000.000 I
C) Revenue/Sales Related $ 2,837,727 5.7% $0
CAPEX O&M Other/CTA Revenue/Sales Ot es
D) Other Taxes (TEFA) $  (2100221)  -42% Related
-$5.000.000
Earning Deficiencies - Total of A-D $ 49.774.156  100.0%

The 2012 ACE earnings deficiency of $49.8 million resulted from:
e O&M Expenses ($27.7 million; 55.7 percent)
o ACE had pre-tax O&M expense increases of $47 million, including:
o $31.2 million for Distribution, $4.8 million for Customer, and $11.0 million for A&G
o Storm restoration expenses for hurricanes Derecho and Sandy accounted for $27
million
o Customer record and collection expenses increased by $4.8 million
o A&G expense increases of $11 million were for electric outside services and duplicate
credit charges
e CAPEX ($14.9 million; 29.9 percent); ACE invested capital of:
o $200.6 million in 2012, including $128.8 million for reliability
o $107.2 million in 2011, with $64.7 million for reliability
o $126.6 million in 2010, with $89.8 million for reliability
o CAPEX caused rate base to be $251 million above rate case inclusion
e Revenue/Sales/Other Taxes ($0.7 million; 1.5 percent)
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o Sales decreased by 1.3 percent since the 2009, causing $2.8 million of decreased
earnings
o Mostly offset by related TEFA tax offsets of $2.1 million
e CTA/Remainder ($6.4 million; 12.9 percent)
o “Remainder” earnings deficit of $6.5 million
o CTA estimated range of $7 to $14 million using 25-50% of Rockland Method
maximum.

f. 2013 Earnings Deficiency Details

The following table and chart summarize the contributions to the 2013 earnings deficiency.

2013 Earnings Deficiency Contributors

2013 Earnings Deficiency Factors Deficiency Factor  Percent of
s Total
A) CAPEX: Rate Base and Depreciation Related 2013 ACE Earnings Deficiency Factors
Depreciation $ 733,630 $20,000.000
Capital Structure and Rate Base 15,152,011
CAPEX Related $ 15,885,641 55.0%
$15.000.000
B) O&M Expenses and Other
O&M - Distribution Other $ (5.900,000)
0&M - Customer Other (500,000) $10,000,000
O&M - A&G 2,000,000
0O&M Expense Related $ (4.400,000)
$5.000.000
Less: Tax Effect @ 41.019% (1.804,836)
0&M Earnings Deficiency m -9.0%
Other/CTA Earnings Deficiency 10,114,815 351% 50
O&M and CTA Related $ 7,519,651 CAPEX . Other/CTA  Revenue/Sales Ot es
Related
C) Revenue/Sales Related $ 12,207,768 423% ($5.000.000) I
D) Other Taxes (TEFA) $ (6.756,046)  -23.4%
($10.000.000)
Earning Deficiencies - Total of A-D $ 28.857.014  100.0%

The 2013 ACE earnings deficiency of $28.9 million resulted from:
e CAPEX ($15.9 million; 55.0 percent); ACE invested capital of:
o $177.6 million in 2013, $93.1 million for reliability
o $200.6 million in 2012, $128.8 million for reliability
o CAPEX caused rate base to be $230.7 million above rate case inclusion
e Revenue/Sales/Other Taxes ($5.5 million; 18.9 percent)
o Sales decreased by 5.6 percent since the 2012 and 2011 test periods, causing $12.2
million of decreased earnings
o Residential sales decreases were due to the overall economy, solar installations and
energy efficiency efforts in the region
o Commercial sales decreases were in part due to lower casino sales since 2011
o Sales losses were partially offset by related TEFA tax decreases of $6.8 million
e O&M Expenses (-$2.6 million; -9.0 percent)
o ACE had pre-tax O&M expense decreases of $4.4 million
o Distribution O&M expenses decreased by $5.9 million
o A&G O&M expenses increased by $2.0 million
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e CTA/Remainder ($10.1 million; 35.0 percent)
o “Remainder” earnings deficit of $10.1 million
o CTA estimated range of $6.5 to $14 million using 25-50% of Rockland Method
maximum

g. 2014 Earnings Deficiency Details

The following table and chart summarize the contributions to the 2014 earnings deficiency.

2014 Earnings Deficiency Contributors

2014 Earnings Deficiency Factors Deficiency Factor Percent of
$ Total
A) CAPEX: Rate Base and Depreciation Related 2014 Earnings Deficiency Factors
Depreciation $ 10.588.625 $30.000.000
Capital Structure and Rate Base 13,257,144
CAPEX Related  § 23.845770  783% $25.000.000
B) O&M Expenses and Other $20.000.000
0&M - Distribution $ (2.400,000)
O&M - Customer (Meter data and Solution 1) 2,700,000 $15.000.000
O&M - A&G 1,400,000
O&M Expense Related $ 1.700.000 $10,000.000
Less: Tax Effect @ 41.019% 697,323
O&M Earnings Deficiency 3 1,002,677 33% $5.000.000
Other/CTA Earnings Deficiency 4643272 152% o .
0&M and CTA Related $ 5.645.949
%0 —_—
CAPEXRelated ~ O&M CTA/Remaider Revenue/Sales O] es
C) Revenue/Sales Related $ 7.439,736 24.4%
($5.000.000)
D) Other Taxes $ (6.475.693) -21.3%
($10.000.000)
Earning Deficiencies - Total of A-D 3 30,455,762 100.0%

The 2014 ACE earnings deficiency of $30.5 million resulted from:
e CAPEX ($23.8 million; 78.3 percent); ACE invested capital of:
o $112.4 million in 2014, $67.5 million for reliability
o $177.6 million in 2013, $93.1 million for reliability
o CAPEX caused rate base to be $181.4 million above rate case inclusion
o CAPEX caused depreciation to be $18 million above rate case levels
e O&M Expenses ($1.0 million; 3.3 percent)
o ACE had pre-tax O&M expense increases of $1.7 million
e Revenue/Sales/Other Taxes ($0.9 million; 3.1 percent)
o Sales decreased by 4 percent since the 2012, causing $7.4 million of decreased earnings
o Residential sales decreases were due to the overall economy, solar installations and
energy efficiency efforts in the region
o Sales losses were mostly offset by related TEFA tax decreases of $6.5 million
e Consolidated/Remainder ($4.6 million; 15.2 percent)
o “Remainder” earnings deficit of $4.7 million
o CTA estimated range of $7 to $14 million using 25-50% of Rockland Method
maximum.
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h. 2015 Earnings Deficiency Details

The following table and chart summarize the contributions to the 2015 earnings deficiency.

2015 Earnings Deficiency Contributors

2015 Earnings Deficiency Factors

Deficiency Factor Percentof

B) O&M Expenses and Other
O&M - Distribution (Vegetation Management)
O&M - Distribution (Reactionary Storm)
O&M - Distribution (Substation Maint)
O&M - Distribution (Derecho/Sandy Amort)
O&M - Distribution - Other
O&M - Customer (Solution One)
O&M - Customer - Other
O&M - A&G - Other
O&M Expense Related
Less: Tax Effect @
O&M Earnings Deficiency
Other/CTA Earnings Deficiency
O&M and CTA Related

41.019%

C) Revenue/Sales Related

D) Other Taxes

Earning Deficiencies - Total of A-D

$ 12,000,000
3,000,000
2,000,000
3,000,000
2,200,000
16,000,000
1,800,000
10,500,000

$ 50,500,000

20,714,595

$ 29,785,405
2.457.033

$ 32,242,438

79.2%
6.5%

s (4.828,581)  -12.8%

$ 3,058,707 8.1%

$ 37,604,231 100.0%

s Total
A) CAPEX: Rate Base and Depreciation Related 2015 ACE Earnings Deficiency Factors
Depreciation $ 5,051,656 $35.000.000
Capital Structure and Rate Base 2.080,011 I
CAPEX Related ~ § 7131667  19.0%

$30.000.000
$25.000.000
$20.000.000
$15.000.000
$10.000.000
$5.000.000
$0

-$5.000.000 <F
&

B
-§10.000.000

& Q

&
S

The 2015 ACE earnings deficiency of $37.6 million resulted from:

e O&M Expenses ($32.2 million; 85.7 percent)
ACE had pre-tax O&M expense increases of $50.5 million, including:

$22.2 million for Distribution, $17.8 million for Customer, and $10.5 million for A&G
Vegetation management accounted for $12 million
Solution One billing system of $16 million

A&G - Other expenses of $10.5 million

O O O O O

e CAPEX ($7.1 million; 19.0 percent); ACE invested capital of:
o $114 million in 2015, $80.7 million in reliability investments
o $112.4 million in 2014, $67.5 million for reliability
o CAPEX caused rate base to be $44.0 million above rate case inclusion

e Revenue/Sales/Other Taxes (-$1.7 million; -4.7 percent)
o Sales increased by 1 percent since 2013, causing $4.8 million of increased earnings
o Partially offset by related TEFA tax increases of $3.1 million

e CTA/Remainder ($2.5 million; 6.5 percent)
o “Remainder” earnings deficit of $2.5 million
o CTA estimated range of $3.5 to $7.0 million using 25-50% of Rockland Method

maximum.

i. 2016 Earnings Deficiency Details

The following table and chart summarize the contributions to the 2016 earnings deficiency.
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2016 Earnings Deficiency Contributors

2016 Earnings Deficiency Factors

Deficiency Factor Percent of

3

Toral

C

B) O&M Expenses and Other
O&M -
O&M -
O&M -
O&M -
O&M -
O&M -
O&M -
O&M -
O&M -
O&M Expense Related

Less: Tax Effect @
O&M Earnings Deficiency
Other/CTA Earnings Deficiency

Distribution (Vegetation Mgmt)
Distribution (Reactionary storm)
Distribution (Substation Maint)
Distribution (Storm Restoration)
Distribution Other

Customer (New billing system)
Customer Other

A&G (Merger synergies - CTA)
A&G Other

O&M and CTA Related

Revenue/Sales Related
D) Other Taxes

Earning Deficiencies - Total of A-D

A) CAPEX: Rate Base and Depreciation Related
Depreciation
Capital Structure and Rate Base

CAPEX Related

41.019%

$

$

5,614,649
5,677,583
11,292,231

10,000,000
3,000,000
2,000,000
4,000,000
3,200,000
9,000,000
3,400,000
9,000,000
7,400,000

51,000,000

20,919,690

30,080,310
1,881,960

31,962,270

4,038,320

1,032,948

48,325,769

23.4%

62.2%

3.9%

8.4%

2.1%

100.0%

$35.000.000

$30.000.000

$25.000.000

$20.000,000

$15.000.000

$10.000.000

$5.000.000

30

2016 Earnings Deficiency Factors

CAPEX O&M Other/CTA  Revenue/Sales Other Taxes
Related

The 2016 ACE earnings deficiency of $48.3 million resulted from:

e O&M Expenses ($30.1 million; 62.2 percent)

0O O O O O

©)
@)
©)
@)

e Revenue/Sales/Other Taxes ($4.0 million; 8.4 percent)

ACE had pre-tax O&M expense increases of $51 million, including:
$22.2 million for Distribution, $12.4 million for Customer, and $16.4 million for A&G

Vegetation management accounted for $10 million
Solution One billing system of $9 million

Cost to achieve Merger Synergies of $9 million
e CAPEX ($11.3 million; 23.4 percent); ACE invested capital of:

$158.4 million in 2016, $106.2 million in reliability investments

$114 million in 2015, $80.7 million in reliability investments

$112.4 million in 2014, $67.5 million for reliability

CAPEX caused rate base to be $81.9 million above rate case inclusion

o Sales declined by 5 percent since the 2013 test period, mostly in residential and

commercial

o Residential caused by solar installations and energy efficiency

o Commercial caused by casino closures
e CTA/Remainder ($1.9 million; 3.9 percent)
“Remainder” earnings deficit of $1.9 million
o CTA estimated range of $3.5 to $7.0 million using 25 to 50% of Rockland Method

o

maximum.

j. 2017 Earnings Deficiency Details

The following table and chart summarize the contributions to the 2017 earnings deficiency.
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2017 Earnings Deficiency Contributors

2017 Earnings Deficiency Factors

Deficiency Factor Percent of

3

Total

Depreciation
Capital Structure and Rate Base

B) O&M Expenses and Other
O&M - Distribution (Vegetation Mgmt)
O&M - Distribution Other
O&M - Customer Other
O&M - A&G Other
O&M Expense Related
Less: Tax Effect @

A) CAPEX: Rate Base and Depreciation Related

CAPEX Related

41.019%

$

$

7,142,029
6,908,047

14.050.076

3.800.000
4.300.000
3.400,000
2.900.000
14.400.000
5,906,736

37.3%

2017 ACE Earning Deficiency Factors

$16.000.000
$14.000.000
$12.000.000
$10.000.000
$8.000.000
$6.000.000

$4.000.000

O&M Earnings Deficiency $ 8493264  226%
Other/CTA Earnings Deficiency 2.984.478 7.9% $2.000.000
O&M and CTA Related $ 11,477,742
$0 |

> o .
C) Revenue/Sales Related § 11335111 301% & & \é“ o <&
Nl o & e &
AL & N &
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The 2017 ACE earnings deficiency of $37.6 million resulted from:

D.

CAPEX ($14.1 million; 37.4 percent); ACE invested capital of:

o $170.1 million in 2017, $112.9 million in reliability investments

o $158 million in 2016, $106.2 million in reliability investments

o CAPEX caused rate base to be $97.5 million above rate case inclusion
Revenue/Sales/Other Taxes ($11.3 million; 30.1 percent)

o Sales declined by 7 percent since the 2015 test period, mostly in the residential class
o Caused by overall economic conditions, solar installations and energy efficiency
O&M Expenses ($8.5 million; 22.6 percent)

o ACE had pre-tax O&M expense increases of:

o $8.1 million for Distribution, $3.4 million for Customer, and $2.9 million for A&G
o Vegetation management accounted for $3.8 million of the total

CTA/Remainder ($3.0 million; 7.9 percent)

o BPU calculation method produced no 2017 adjustment

o Remainder earnings deficiency was due to other causes.

Conclusions

1. O&M Expense increases account for almost half of ACE earnings deficiencies from 2008
through 2017.

O&M expense dollars actually spent by ACE above the levels included in rates caused about $136
million of the $285 million earnings deficiencies, or about 48 percent of the ACE total. Increased
ACE O&M spending expenses above levels included in test periods used for setting rates proved
the largest single cause of earnings deficiencies over the 2008 through 2017 period.

March 11, 2020 Nz Page 31

The Liberty Consulting Group



Board of Public Utilities Final Report — Public Version Audit of Atlantic City Electric
State of New Jersey Evaluation of ACE Financial Performance Docket No. EA17030297

ACE’s actual, realized O&M spending increased significantly above previous levels during seven
of the 10 years at issue. Identified root causes of the pre-tax increases in a relatively small number
of areas amounts to $170 million, making them the dominant causes of the increases:
e Distribution O&M
o Storm emergency response, restoration and amortization - - $63 million
o Vegetation management - - $25.8 million
e Customer O&M
o Solution 1 billing system - - $27.7 million
o Customer records and collections - - $26.8 million
e A&G O&M
o Duplicate credit charges - - $14 million
o Outside services - - $12.3 million.

The growth in O&M expenses in the ACE Distribution business was clearly a key driver in ACE’s
historic earnings deficiencies. O&M annual expenses grew from about $125 million in 2008 to
$230 million in 2017, a nine-year CAGR of 7.0 percent. Distribution O&M grew at an even higher
rate, with a nine-year CAGR of 10.2 percent.

2. CAPEX spending not yet included in rates also accounted for a percentage approaching
half the ACE earnings deficiencies.

CAPEX caused about 44 percent of the earnings deficiencies over the 10-year period - - about
$125 million of the $285 million of total deficiencies. ACE made distribution-business capital
investments that awaited subsequent rate proceedings for recovery of the costs they produced.

The total amount of capital investments awaiting inclusion in rate base and eventually reflected in
rate settlements totaled $1.39 billion from 2008 through 2017 - - an average of $139 million per
year. Over the 10-year period, ACE was not recovering an average of 13.6 percent of its rate base
investments. The effects of this factor exceeded 14 percent in each year from 2008 through 2014,
and peaked at 24 percent in 2012. Rate base investments pending recovery exceeded $150 million
in each year from 2011 through 2014, and exceeded $230 million in 2012 and 2013.

3. The “Other” category including the CTA caused a lesser portion of ACE earnings
deficiencies.

Accounting for our other defined earnings deficiency factors left $55 million in 10-year under-
earnings. This $55 million remainder falls within a range calculated for the CTA. The adjustment
therefore appears to explain most or all of the remainder earnings deficiencies. The Black Box
nature of rate case settlements across the 10 years makes it impossible to calculate the effect of the
CTA more precisely.

The earnings effect of this adjustment has required a complex, long-term calculation. We applied
a 25-50 percent factor to management’s calculation of maximum annual CTA impacts using the
Rockland Method. Applying this range to management’s calculations produced a range of values
in potential CTA earnings deficiencies for the 10 years. We note that the $55 million remainder of
earning deficiencies fell within this range.
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4. Increasing ACE revenue and sales generally mitigated earnings deficiencies before 2017.

Increasing revenue and sales reduced earnings deficiencies for ACE from 2008 through 2011. This
trend reversed in 2012-2017, as sales declined due to the regional economy and casino closings
resulting in decreased distribution revenues. From 2011-2013, the impact of “TEFA Other Tax”
based on volumetric changes in sales largely blunted this effect. Taken over the entire 10-year
period, the combined Revenue/Sales/Other Taxes category benefitted ACE earnings, offsetting 11
percent of the ACE earnings deficiencies.

5. Exelon and PHI have included improved ACE financial performance regarding O&M
expenses and CAPEX recovery in their Long-Term Plans.

PHI has recognized that sub-standard Returns on Equity (ROE) have been a problem for many
years, at ACE as well as at DPL and Pepco. Both Exelon and PHI have internally recognized that
rapid increases in O&M expenses, as well as increased levels of CAPEX, have been primary
factors causing earnings deficiencies in the PHI utilities. In fact, the PHI CFO notes that the rapid
increases in O&M expenses at the PHI utilities was viewed as an “opportunity” and a selling point
for the Exelon merger. The reduction of the rapid increases in PHI O&M expenditures has been a
driving force in improving ROEs and financial performance in the PHI utilities.

Post-merger, management has forecasted improved ROE and financial performance for the PHI
utilities. This forecast becomes particularly evident in the Long-Range Plans (LRPs) forming a
cornerstone of Exelon financial planning. Merger synergies reduced regulatory lag, annual rate
filings, and new cost trackers underlie expected improvements in ACE returns shown in the LRPs.

Exelon management also seeks to drive performance improvements through “O&M Challenges”
that impel its operating utilities to look for additional O&M efficiencies. The LRPs also include
“Capital Challenges” driving a search for lowered CAPEX costs without cutting projects. The
LRPs include these Challenges as means to further increase performance and utility returns in the
forecast years. ACE specifically includes improved financial and ROE performance in its
planning, driven by flattening O&M expenses and improved recovery of its capital expenditures.

6. A litigated rate case would establish a clear baseline for monitoring changes in the costs
ACE incurs to serve New Jersey customers.

Growth in O&M and capital expenditures have been the dominant reasons behind ACE earnings
shortfalls, but the long string of “black box” rate case settlements makes reasonably precise
measurement of the magnitude of all the contributors difficult. The use of a fully-litigated rate case
would provide specific values for each of the capital and expense categories that comprise the
elements of the approved revenue requirement in rate case proceedings. Such cost specificity
would provide significantly greater visibility on the success of ACE in managing its costs to
approved cost components.
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Chapter I11: Power Supply and Market Conditions

A. Chapter Summary

This chapter addresses the market conditions under which ACE operates. The Basic Generation
Service (BGS) process drives power supply at ACE, as it has done now for many years. That
process, which supplies all energy used by ACE customers who do not chose competitive
suppliers, operates in the robust Pennsylvania New Jersey Maryland Interconnection LLC (PJM)
market that includes the ACE region. It has produced reliable supply, competitive conditions, and
economical prices. ACE has also made purchases under mandated contracts from three legacy,
non-utility generators (NUGS), under legacy contracts, liquidating the amounts into wholesale
markets. Two of those contracts remain; the third expired in September 2016. We found that
allocation of the purchase costs involved appropriate, but not controlled by documentation of the
processes followed.

B. Background

1. Market Conditions

Market conditions in the ACE region generally typify those of the PJM Interconnection as a whole.
The region has benefitted significantly from healthy levels of capacity and growth in hydrofracking
in recent years to produce ample, economically priced power and energy. The New Jersey BGS
acquisition process’s annual auctions drive the power supply function at ACE, as it does for the
state’s other electric distribution companies (EDCs). Wholesale power suppliers bid on blocks of
load for each of New Jersey’s utilities as part of a generally consolidated auction process. Market
conditions, particularly wholesale energy forward prices and capacity auction prices, therefore
comprise the key market conditions influencing ACE customer supply costs. We address that
process below.

2. NUG Contracts

Apart for what it procures as part of the BGS auction process, ACE also makes purchases from
two remaining legacy NUG facilities. ACE has purchased capacity and energy output from the
NUGs at their discretion and availability, pursuant to contract rates. ACE in turn bids the energy
and capacity from those plants into PJM’s day-ahead and real-time energy market and capacity
market. This process is described in detail in Section C of this chapter. Outside of the BGS auction
and the NUG purchases, there are no other sources of power supply for ACE. ACE does not have
the ability to seek bilateral contracts to displace either the NUG or BGS auction resources, nor
does it have any self-generation resources. As such, there are no fuel purchases or power purchases
beyond the scope of the BGS auction and NUGs.

3. PJM Participation

As a New Jersey EDC, ACE acts as a PJM market participant. Several other Exelon businesses
play key PJM roles as well. These affiliates include other EDCs, and entities that provide
transmission, distribution and other related delivery services within PJM. Other affiliates provide
generating capacity and energy delivered by those Load Service Entities.
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Liberty examined how ACE, through its service company, PHISCo manages PJM-related issues.
We considered the ability to represent ACE customer interests within PJM, versus those of its
affiliates. This consideration has substantial importance, given the massive size of Exelon’s PJIM
generating portfolio and the number Exelon-owned affiliates.

The PJM stakeholder process affects the capacity and energy and the demand response markets
within PJM. There are 1,024 PJIM members, each designated into one of the following sectors:
Electric Distributor, End-Use Customer, Generation Owner, Other Supplier, and Transmission
Owner. Thirteen Exelon-owned entities operate as PJIM members, representing all but the End-
Use Customer sector. ACE is a member of the Electric Distributor sector. Exelon Business
Services is a voting member of PIM.

PJM uses 17 committees to manage planning and operation of the grid and related functions. PJIM
has designated the Members Committee (MC) and the Markets and Reliability Committee (MRC)
as “senior committees.” The MC offers guidance related to safe and reliable operation of the grid,
operation of a competitive power market, and preventing members from unduly influencing PJM
operations. The other PJM committees deal with specific areas, each is under the guidance of the
two senior committees. Of the non-senior committees, three operate as permanent “standing
committees.” These include the Market Implementation Committee (MIC), the Operating
Committee (OC), and the Planning Committee (PC). The other committees include:
e Audit Advisory Committee

e Enhanced Liaison Committee - Capacity Performance
e Finance Committee

e Liaison Committee

e Market Monitoring Unit — Advisory Committee

e Nominating Committee

e Security & Resilience Advisory Committee

e Subregional Regional Transmission Expansion Planning (RTEP) Committee - Mid-
Atlantic

e Subregional RTEP Committee - Southern

e Subregional RTEP Committee - Western

e Transmission Expansion Advisory Committee

e Transmission Owners Agreement-Administrative Committee.

ACE has membership on the Mid-Atlantic version of the Subregional RTEP Committees. The
chart in Appendix A displays the relationship among the committees that guide PJM’s operation.

4. Affiliate Electricity Sales to ACE

ACE does not own or operate any supply resources, but purchases its power supply through New
Jersey’s BGS Auction process. The BGS auction process serves as the principal forum for the
purchase of energy by the State’s EDCs, including ACE. The BGS process operates under a
statewide auction manager with oversight by a contractor working on behalf of the BPU.
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With the merger of Exelon and PHI, affiliates of ACE occupy very strong positions in the market
for electricity in which ACE must buy. The same is true in the Maryland and Delaware, where
Liberty provides auction oversight services to the public service commissions who oversee auction
processes. Exelon, through its Exelon Generation business, plays a large role in regional energy
production. A regular participant in the BGS Auction process, this ACE affiliate has had great
success in winning blocks of load to serve in New Jersey. We examined the history of ACE BGS
purchases and Exelon’s similar sales in other states.

New Jersey’s Electric Discount and Energy Competition Act of 1999 (EDECA) requires the
State’s EDCs to use a BGS process for power supply. Since 2002, the four (4) EDCs have used a
system run by an auction manager and overseen by a consultant to the BPU. The two auctions
performed provide for supply to the primary customer types:
e Basic Generation Service — Commercial and Industrial Energy Pricing (BGS-CIEP) for
larger customers

e Basic Generation Service Residential Small Commercial Pricing (BGS-RSCP) for smaller
customers (formerly known as Basic Generation Service Fixed-Price until 2015).

The Auction Manager handles the bulk of the responsibility for securing power supply for the
EDCs, including marketing the auction to prospective bidders, training and educating them, and
providing them with the customer data with which to perform pricing analyses. A web-based
bidding platform uses a Descending Clock Auction (DCA) approach to secure bids for serving
load for all EDCs. The process has produced robust bidder participation and a diverse group of
winners. Bid system security, key to ensuring auction integrity and even-handed competition
between affiliated and unaffiliated suppliers, falls under the responsibility of the Auction Manager.

C. Findings

1. NUG Contracts

ACE’s NUG contracts came into existence under the provisions of the Public Utility Regulatory
Policies Act of 1978 (PURPA). The Act has required utilities to purchase power from non-utility
generators through long-term, non-market-based bilateral contracts. Each NUG decides the level
of energy output produced by its facilities, and ACE system operations controls the dispatch of its
NUG purchases into PJM, the region’s system operator. The contracts entitle the NUGs to fixed
capacity prices and to energy prices tied to a coal price index. ACE pays NUGs a set contract price
for energy, which ACE then dispatches into PJM on a competitive basis, securing the day-ahead
and real-time locational marginal price (LMP).

The next table shows the pricing parameters associated with each of the three (3) NUG contracts
recently in effect. The table’s Logan and Chambers prices reflect September 2017 levels; the
DRMI prices reflect those effective at that agreement’s September 2016 termination. Logan and
Chambers remain in operation under contract.
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ACE NUG Contract Prices

Facility Energy $/MWh Capacity
On-Peak | Off-Peak | RTC | $/MW Day | $/MW
Logan B
Chambers| N | TN |
SVHE Bl . 1

Starwood Energy Group owns the 225 MW Logan coal-fired plant in Logan Township, NJ and the
262 MW coal-fired Chambers plant in Carney’s Point, NJ. Their contract capacity levels comprise
200 MW and 188 MW, respectively, totaling 388 MW. Each of these two (2) contracts terminate

in 2024. The ACE purchased power agreement for the DRMI 80 MW waste-to-energy facility
ended in September 2016.

2. NUG Purchase and Sale Amounts

Between January 2014 and September 2017, ACE’s NUG purchases declined significantly, with
NUG contribution to energy and to capacity falling over that period. NUG energy deliveries

dropped from 268,310 MWh in January 2014 to 93,800 MWh in in September 2017 - - producing
a 65 percent decline. The next chart shows the energy decline graphically.

ACE NUG Purchases/Sales (MWh)

NUG Energy Purchases/Sales (MWh)
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Falling energy output caused a corresponding decline in NUG energy purchase costs as well. The

next illustration charts the fall 74 percent drop (from $18.5 to $4.8 million) from January 2014 to
September 2017.
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ACE NUG Energy Purchase Cost (3$)

NUG Energy Purchases ($)
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The equivalent price paid to the NUGs per MWh declined by 25 percent over this period, as the

next chart shows. Thus, energy purchase costs have actually fallen more than their volumes have
over this period (volume by 65 percent and costs by 74 percent).

ACE NUG Energy Purchase Average Unit Cost ($/MWh)

NUG Average Energy Cost ($/MWh)
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Unlike energy costs under the NUG contracts, capacity costs do not vary with the energy produced
and sold to ACE. The contracts require fixed capacity payments, subject only to availability of the
units, not their production levels. The next chart displays capacity payments.
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ACE NUG Capacity Purchases Cost ($)
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Figure 4 makes clear two key elements of capacity payments - - overall magnitude and monthly
variability. Before DRMI’s September 2016 PPA end, it provided capacity seasonally each year -

- June through September (summer) and December through February (winter). The other two NUG
sources provided capacity year-round.

ACE’s sale of what it acquires from the NUGs has produced substantially less than its costs. The
only market available, PJM’s day-ahead and real-time energy market, offers far less than the over-

market payments ACE must make under the NUG contracts. The next chart compares ACE’s NUG
costs per MWh to the real-time energy price in PJM’s AECO zone.

ACE NUG Energy Cost vs. Average Market Prices ($/MWh)
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ACE’s NUG cost almost always exceeds PJM’s AECO zone real-time price, and does so by a
substantial margin. Over the period depicted in the preceding chart, the average NUG cost of

$55.41/MWh compared to a round-the-clock (RTC) AECO real-time price of $34.34/MWh. The
difference has produced a 61 percent over wholesale market prices.
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The next chart shows actual revenue from the sale of NUG energy into PJIM. As expected, it
declined with purchases, because the volume of energy from NUGs bought and sold are identical.

The chart following the next one shows average prices ($/MWh) for sales by ACE of energy
purchased from NUGs.

ACE NUG Energy Sales Revenue ($)
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The next chart plots ACE’s sale price for the NUG energy against the unit cost of the preceding
figure. It illustrates the high premium associated with NUG energy. Over the course of the period

shown, NUG purchased costs exceeded NUG sales prices by 22 percent, producing a loss of $63
million over this period, displayed in the second following chart.
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Generally, therefore, energy from ACE’s NUGs produces losses, except for the four months the
preceding chart shows as producing profitable resales by ACE. The three profitable months in
early 2014 resulted directly from the 2014 polar vortex, whose extreme low temperatures strained

PJM resources, and produced high gas and power prices. The next year the market produced an
extreme spike as well - - in February 2015.

In addition to the out-of-market energy volumes from the NUGs, capacity payments have also
proven a substantial cost burden for ACE. The next figure displays revenues from ACE sales of
NUG capacity in the market, comparing them to ACE costs for that capacity, paid to the NUGs.
Capacity payments to the NUGs totaled $411 million over this period, compared to just $105

million in revenues. This 290 percent premium resulted in above-market capacity payments by
ACE of $305 million.
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3. NUG Pricing Validation

The only substantial control ACE has over NUG transactions lies in its audits of their invoices
through Quarterly NUG Control Reports. ACE validates NUG invoices quarterly. These invoices
cover the total cost of power supply, including energy and capacity payments. The process
recalculates the NUG invoices to confirm and verify the invoiced amounts before payment and
consists of the following steps:

e Collect supplier invoices

e Verify invoice amounts equal NUG bills

e Verify correct application of calculations

e Verify that proper approvals were obtained.
These straightforward steps provide a ready means for validating NUG contract payments.

4. NUG Contract Mitigation

The above-market pricing of NUG capacity and energy cost ACE a substantial amount of money.
That cost amounted to about $368 million in above-market payments over the period of January
2014 through September 2017 ($305 million for capacity and $63 million for energy). We inquired
into efforts to mitigate costs through negotiations with the NUG contract holders.

Management approached them in 2016 to discuss changes that might reduce above-market
payments. Recognizing substantial moves by the U.S. Environmental Protection Agency (EPA)
toward elimination of coal-fired plants through increasingly strict emissions constraints, including
greenhouse gas regulation beginning in 2020, management thought that owners of coal-fired NUG
facilities might consider changes to their contracts to address that risk. However, the 2016 elections
produced results favorable to coal generation owners, and talks of contract mitigation ended
unsuccessfully. Since 2016, no other efforts have been made to mitigate the NUG contracts,
through the completion of our audit field work. Management’s comments on a draft of this report,
however, cited continuing discussions (addressed in quarterly NUG update reports filed by ACE
with the BPU), beginning in 2018, regarding the Chambers and Logan PPAs.
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5. New Jersey’s BGS Auction Process

All New Jersey EDCs have used a standardized process for procuring BGS supply since 2002. The
BGS process employs a statewide auction, conducted each February, to procure needs for serving
BGS customers. BGS service is available to retail customers who do not choose to take service
from a third-party supplier or competitive retailer. Concurrently-run, but separate annual auctions
procure supply for larger customers (BGS-CIEP) and for smaller customers (BGS-RSCP).

A third party manages New Jersey’s BGS auction process. The process takes place over the course
of several days each February, and incorporates a sophisticated descending clock auction (DCA)
approach. Ina DCA, suppliers compete to win blocks of load by agreeing to serve at a given price,
which descends in subsequent rounds. As the price declines, suppliers drop out of the competition
until the blocks offered by suppliers match the blocks required by the EDCs. This approach
fundamentally differs from the sealed, single bid approach used in many jurisdictions. Under that
approach suppliers must offer their best price without the pricing information disclosed by multiple
round bidding. The DCA concept is designed to spur competition between suppliers to lower the
winning block prices. The auction itself takes place only once per year over several days, but the
overall process of NJ’s BGS comprises a year-round endeavor. The costs of administering such a
process can be substantially more than costs for administering less sophisticated sealed bid
auctions. Those costs are added to the supplier costs ultimately borne by the EDCs’ BGS
customers. EDCs are invoiced by the suppliers monthly.

The BGS power supply is for full requirements, that is, to supply all of the power for the BGS
load. Therefore, ACE requires no other power supply to serve its retail load. Supply procured for
all classes being served by BGS comes under all-in supply pricing. It consists of energy, capacity,
ancillary services, renewable energy certificates (RECs), losses and transmission service to the
AECO zone. The next chart displays the volume of energy procured through the BGS auctions for
service to ACE’s retail customers.
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The required quantity of BGS supply, as expected, reaches its peak in the summer months, along
with ACE load served. This pattern reflects normal circumstances for combined residential and

March 11, 2020 =\~ Page 44
The Liberty Consulting Group



Board of Public Utilities Final Report — Public Version Audit of Atlantic City Electric
State of New Jersey Power Supply and Market Conditions Docket No. EA17030297

commercial load. The next figure shows the actual cost of this supply, based on the BGS prices
achieved at auction. The costs mirror the volumes shown in the preceding chart.

ACE BGS Supply Cost (%)
BGS Supply Cost ($)
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The following chart compares AECO zone market prices with the average prices paid for supply
from the BGS auction. The results provide a general scale for the energy component of BGS
supply, and show the relative stability of energy market prices over the period (polar vortex
impacts notwithstanding). BGS supply includes energy, capacity, ancillary services, RECs,
transmission costs, and losses, which account for the difference between the two lines.
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6. Quarterly BGS Control Report

Each quarter, ACE validates BGS invoices. These invoices cover the comprehensive cost of power
supply to serve ACE’s BGS retail customers. The process recalculates the BGS invoices to confirm
and verify the invoiced amounts before payment and consists of the following steps:

Collect supplier invoices

Verify that the calculations match the invoice and supporting documents

Verify all calculations for all suppliers are correct

Verify that proper approvals were obtained.
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The process is audited by PricewaterhouseCoopers (PWC), and serves the purpose of validating
the invoices for BGS supply.

7. Customer Choice and Third Party Suppliers

Customers who opt out of ACE’s BGS do so by signing up with a third party supplier (TPS) for
generation service. As displayed in Table 2, between 2014 and 2016, the number of customers
opting for a TPS grew by eight (8) percent, from 88,411 to 95,369. This growth was driven
exclusively by residential TPS adopters, which increased by 8,351. The other classes lost
customers.

ACE TPS Customers

Customers
Type 2014 2015 2016 Avg Delta Delta %
Commercial 20,296 18,762 19,282 19,447 (1,014) -5.0%
Direct Distribution 545 522 529 532 (16) -2.9%
Industrial 99 98 100 99 1 1.0%
Residential 65,677 56,793 74,028 65,499 8,351 12.7%
Streetlighting 1,754 1,363 1,397 1,505 (357) -20.4%
Transmission 40 41 33 38 ) -17.5%
Total 88,411 77,579 95,369 87,120 6,958 7.9%

Most large commercial and industrial users have already moved to retail marketers. Remaining
competition focuses on retail customers who consume less energy on average. Despite the growth
in total customers choosing a TPS, the total MWh served by a TPS declined by a substantial 10.2
percent, as displayed in the next table. Energy use per TPS customer declined as well, as shown in
the table following that.

ACE TPS Energy

MWh

Type 2014 2015 2016 Avg Delta Delta %
Commercial 2,397,359 [ 2,361,093 | 2,393,785 | 2,384,079 (3,573) -0.1%
Direct Distribution 13,384 13,577 13,578 13,513 194 1.5%
Industrial 563,389 610,623 597,613 590,542 34,223 6.1%
Residential 748,202 624,666 629,542 667,470 (118,661) -15.9%
Streetlighting 50,150 45,233 45,427 46,937 (4,724) -9.4%
Transmission 999,242 707,280 603,566 770,029 (395,675) -39.6%
Total 4,771,726 | 4,362,473 | 4,283,511 | 4,472,570 (488,215) -10.2%

ACE TPS MWH per Customer
MWH/Customer

Type 2014 2015 2016 Avg Delta Delta %
Commercial 118 126 124 123 6 5.1%
Direct Distribution 25 26 26 25 1 4.5%
Industrial 5,691 6,231 5,976 5,966 285 5.0%
Residential 11 11 9 10 ®3) -25.4%
Streetlighting 29 33 33 31 4 13.7%
Transmission 24,981 17,251 18,290 20,174 (6,691) -26.8%
Total 30,855 23,678 24,457 26,330 (6,398) -20.7%

Interestingly, the number of TPS companies competing for retail energy customers in the ACE
service territory grew 16 percent, from 56 to 65.

U/~
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The next two figures show the makeup of TPS customers by customer class, in terms of both
customer counts and the MWhs of energy that they represent. Figure 13 show that the majority of
customers who switch are residential, making up 75 percent. Commercial customers make up
another 22 percent, and the other 2 percent of TPS customers are all others. The majority (53
percent) of TPS energy served is from the commercial class, with almost equal parts from the
residential, industrial, and transmission service classes.

Average TPS Customers (2014-2016)
2,174

19,447

65,499

® Residential ®m Commercial ™ All Others

TPS MWh by Customer Class (2014-2016)

770,029
46,937
667,470 2,384,079
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13,513

® Commercial ® Direct Distribution

# Industrial M Residential

M Streetlighting M Transmission

These relative shares are largely driven by the actual number of customers and their load size
within each class. A more insightful way to examine switching from BGS to TPS supply is to look
at the percentage of customers in each class that choose to switch. Figure 15 displays the
percentage of customers switching to TPS supply by month for residential and the combined
commercial and industrial (C&I) classes. As expected, a substantially higher percentage of C&l
customers choose a TPS. Over this period, an average of 13.6 percent of the residential customers
switched suppliers, as compared to 32 percent for C&I customers.
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Switching by Customer Count
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We also examined the percent of load that switched to a TPS. We found a significant difference
for the C&lI class. The next figure shows that nearly 70 percent of the eligible load from the C&l
class switched. This indicates that, as expected, the larger loads were more likely to switch and
had already been picked up by TPS providers. 14.3 percent of the residential load chose a TPS,
only slightly higher than the number of residential accounts that switched. This is expected as there
is less variance in energy use across the residential class as compared to C&I customers.

Switching by Customer Load
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8. Organization

Responsibility for power supply and related functions reside at PHISCo, which provides support
services to ACE and PHI’s other EDCs - - DPL and Pepco. The Director of Energy Acquisition
leads the power supply functions, under the Vice President of Regulatory Policy & Strategy. In
addition to the Energy Acquisition group, Regulatory Policy & Strategy also includes functions
residing under directors of Regulatory Services, Regulatory Services & Revenue Policy, and
Pricing & Regulatory Services.
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The Energy Acquisition group accounts for 37 of the Regulatory Policy & Strategy organization’s
roughly 101 FTEs. Below the director, 35 FTEs divide among groups under managers of Load
Analytics (14), Energy Supply Services (4), and Energy Acquisition Operations (17). The key
components of power supply relevant to ACE fall under the two managers of Energy Acquisition
Operations.

Energy Acquisition provides a wide variety of services beyond those supporting ACE. For ACE,
it plays a key role in administration of the NJ BGS Auction process, which is one of the most
sophisticated Standard Offer Service auctions performed in the country. For DPL Delaware, it
oversees a much more straightforward, third-party auction platform. For both Pepco operations
(Maryland and DC), it oversees a more basic yet somewhat human resource-intensive sealed bid
approach. Overall, the organization appropriately provides energy supply support services to its
internal EDC customers, avoiding replication of resources that can be leveraged best and most
economically to serve all EDCs.

9. Fuels Management

This section addresses RFP Task 3.2.9.D. New Jersey EDCs have participated in a BGS auction
process for supply since 2002. The process employs a statewide auction, conducted each February,
to procure needs for serving BGS customers. BGS service is available to retail customers who do
not choose to take service from a third-party supplier or competitive retailer. A third party manages
New Jersey’s BGS auction process. ACE has no power generation and therefor has no
organizations or activities performing fuels management for use in generation.

10. Pooling, Interchange, and Economic Dispatch

This section addresses RFP Task 3.2.9.E. ACE does not participate in pooling, interchange, or
economic dispatch, given the operation of the BGS auction process for supply since 2002. ACE
does, however, audit invoices associated with BGS supply and NUG contracts. A Quarterly BGS
Control Report validates BGS invoices. These invoices cover the comprehensive cost of power
supply to serve ACE’s BGS retail customers. The process recalculates the BGS invoices to confirm
and verify the invoiced amounts before payment. The process is audited by PWC, and serves the
purpose of validating the invoices for BGS supply.

Likewise, NUG transactions are validated through Quarterly NUG Control Reports. The invoices
cover the total cost of power supply, including energy and capacity payments to NUGs. The
process recalculates the NUG invoices to confirm and verify the invoiced amounts before payment.

11. Affiliate Pricing of Goods and Services

Affiliate rules and regulations, the company’s Cost Allocation Manual (CAM), and other
governing documentation provide rules for costing outside purchases and sales involving affiliates.
The company’s pricing and costing policy between affiliates is subject to oversight by the state
regulatory commission (NJ BPU) and the Federal Energy Regulatory Commission (FERC). The
pricing requirements for transfer of services between ACE and other affiliates or purchased for
sale on the open market by ACE must be priced at no less than the fair market value; transfers of
services between a competitive affiliate company to ACE purchased for sale on the open market
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by the competitive affiliate company must be priced at no more than the fair market value. The
determination of whether affiliate goods and service pricing has been discriminatory or above
market rates associated with PHISCo and EBSC services to and from affiliates is discussed in
Chapter IV, Cost Allocation Methods. We asked the company if there were purchases by ACE
outside of the BGS auction process for 2014 through 2017. The company responded there were no
energy and capacity purchases made by ACE outside the BGS auction process for those years.
However, the company did state that there were purchases made by ACE based on contracts with
NUGs. The purchases of NUGs are addressed and discussed in Chapter X1V, Accounting and
Property Records.

12. Cost Allocation among Customer Classes

ACE’s Purchase Power Agreements (PPAs) comprise contracts under which ACE purchases
power in the open market with NUGs. Management stated that all ACE electricity costs outside
the BGS process are incurred through ACE’s NJBPU-approved PPAs with NUGs. ACE recovers
NUG costs through a tariff rider, Non-Utility Generation Charge (NGC). This rider provides for
the recovery of the costs above the market payments. The market payments are defined as the PPA
payments made by the company, less the revenue received from the sale of NUG energy and
capacity in the open market such as the PJM which is the Mid-Atlantic region power pool.

The market payments made costs are allocated to the customer classes when the NGC rate filing
is completed each year. The market payments are adjusted for any over or under recovery
(revenues-costs) of cost true-up from the prior year. Additionally, the invoices received from the
wholesale suppliers to ACE for the purchased costs for Basic Generation Services are segregated
into RSCP and CIEP customer invoices. However, when the BGS Reconciliation rates are filed,
the net over or under recovery costs are allocated to each rate class for the RSCP and CIEP rate
categories. Since these costs are in total, the costs need to be allocated to the different customer
rate classes to determine the rate to charge each class of customer. The company provided the
following process used to allocate costs to the customer classes:

The costs are allocated based on forecasted sales for the rate recovery period.
The forecasted sales are grossed up for the applicable rate class categories
line loss factor. Each rate class’ allocated factor of the costs is calculated by

taking the applicable calculated sales over the total sales for all classes for the
applicable rate recovery period. The costs are then allocated by these factors

to develop the NGC rate that will be charged to each customer class.

We secured from management work papers showing costs allocated among customer classes. We
reviewed and analyzed the allocation of costs settlement worksheets and calculations provided.

Management uses no documented procedures to support the allocation of purchase costs among
customer classes, but the allocation calculation used to allocate costs to customer classes forms
part of ACE’s annual NGC reconciliation and update filing with the NJBPU. Management noted
that any rate adjustments and supporting calculations proposed in the annual filings are reviewed
and approved by the NJBPU. The NJBPU reviews the process used to allocate costs to customer
classes, and approves or disapproves the rates during the rate filing review. We found the process
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used to allocate costs to customer classes appropriate. We reviewed the NJBPU Orders finalizing
ACE’s 2014, 2015, 2016 and 2017 NGC rates.

13. PJM Participation

a. PJM Committee Interface Procedures

Exelon’s PJIM Committee Interface Procedures lay out specific guidelines for participation in the
many PJM committees. The document outlines a “coordination and communication protocol”
between Exelon and PJM. The process is ostensibly designed to ensure that Exelon’s positions
reflect input from the appropriate affected stakeholders within Exelon. It also lays out guidelines
for ensuring that Exelon’s representatives on PJM committees remain well informed and prepared
for their roles.

Section 1.2.1 sets forth the key provision affecting ACE input. It provides that, “Positions on issues
affecting Exelon’s interests are properly developed with input from affected internal stakeholders
and are effectively advocated at PIM meetings.” This interface procedure element allows for ACE
input, but makes clear that Exelon develops a single, Exelon position. Therefore, in cases where
ACE or PHISCo provides (or has the ability to do so) has opposing views, they may not come
before the PJIM committee involved. However, this approach does parallel PJIM membership
voting rights, which give only the parent company a vote. Subsidiaries like ACE or PHI are non-
voting affiliate members of PJM.

Each PJIM committee includes an Exelon representative. Exelon has also assigned to each an
Exelon Internal Team Lead charged with internal review of committee undertakings and
channeling communications on PJM issues. A PJM Issues Council (PIC) SharePoint repository
houses documents related to each task or committee endeavor.

Representatives of the MC and MRC and other employees from the array of Exelon affiliates in
PJM form a Tariff Review Team. This team provides representation of ACE on key PJM issues.
The process falls under the Transmission Strategy and Compliance organization. Exelon also lays
out guidelines for external communications related to PJM initiatives. Procedures cover guidelines
for external communications and ensure compliance with PJM’s Code of Conduct for committee
participation. Ultimately, Committee Representatives support a united Exelon position.

b. ACE Representation on PJM Committees

With over 40 committees, task forces, and other groups in PJM, Exelon employees play a role in
many facets of PJM. However, we found notable that ACE-level employees serve as
representatives on no full committees but rather on only three lower-level subcommittees: the
Relay Testing, System Restoration Coordinators, and Transmission and Substation. While
important, these assignments highlight the limits of ACE involvement in higher-level committees.

Exelon’s PJIM Committee Interface Procedures set a policy of including all internal stakeholder
input in PIJM-related committee issues, but it has limited ACE membership to just these three (3)
subcommittees. ACE would be better served to have participation in other committees in addition
to the three subcommittees of which it is currently a member.
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¢c. FERC Form 715-Related Transmission Requirements

FERC Form 715 (Part 4) - Transmission Reliability Guidelines outlines the processes by which
ACE must operate is transmission system. The form notes that ACE is subject to reliability
standards set forth from several entities, including the North American Electric Reliability
Corporation (NERC), ReliabilityFirst Corporation, and PJM.

In addition to the external reliability standards, ACE’s internal standards include the following:
e Thermal Requirements for normal and contingency conditions at specific load levels for
transmission assets

e Reactive Requirements that outline voltage ranges

e Stability Requirements that require ACE transmission planning to conduct stability studies
to NERC specifications

e Other specifications.

These requirements ensure that ACE’s customers achieve a reasonable level of electric system
reliability. This structure has been designed to regulate ACE’s transmission operations; it therefore
serves to ensure that ACE’s customers benefit from its adherence. The PJM Committee Interface
Procedures help to ensure that ACE is represented in Exelon dealings with PJM. ACE’s FERC
Form 715 requirements are specifically assigned to ACE.

14. Affiliate Electricity Sales to ACE

a. New Jersey BGS-RSCP Auction - - ACE Affiliate Purchases by New Jersey EDC

We reviewed the load awarded to Exelon Generation (affiliated with ACE as a result of the 2016
merger) over the period of 2013-18 and summarized the results in the following table. It displays
the percentage of RSCP blocks won by Exelon Generation over this period and displays the
average percentage of the blocks won by Exelon Generation in the period.

Exelon RSCP Blocks Won, by NJ EDC
EDC (Buyer) 2013 2014 2015 2016 2017 2018  Avg

ACE 29% 13% 0% 14% 0% 0% 9%
PSEG 11% 21% 10% 0% 14% 14% 12%
JCPL 22% 20% 10% 17% 13% 30% 19%
RECO 0% 50% 0% 100% 100% 0% 42%
Total Avg 17% 21% 9% 9% 15% 18% 15%

Non-ACE Avg 15% 22%  10% 9% 18% 20% @ 16%

Exelon Generation’s share of ACE supply won has declined significantly, from a high of 29
percent in 2013 to 0 percent in 2018. The next table shows the numbers of ACE blocks won over
the period - - an average of nine percent. Exelon Generation won significantly more (an average
of 15 percent) of the blocks of load in the state as a whole (16 percent of the non-ACE RSCP load).
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The next figure displays Exelon Generation’s share of each New Jersey electric distribution
company blocks secured through BGS auctions by year. ACE has bought less RSCP power from
Exelon Generation than the state’s other EDCs have. Additionally, the size of Exelon Generation’s
contribution to the ACE supply mix has declined.

Exelon RSCP Blocks by NJ EDC
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b. Exelon’s Residential/Small Commercial Sales to PJM EDCs

We also examined the success Exelon Generation has attained in Maryland and Delaware auctions
over the same period. These states release auction results by winner and block type. Their utilities
also operate in PJM and attract many of the same suppliers that participate in New Jersey BGS
auctions. The next table displays the percentage of RSCP blocks won by Exelon at ACE and at
four other Exelon affiliates in Delaware and Maryland. It also displays the average percentage of
the blocks won by Exelon in the period.
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Exelon RSCP Blocks in Other States
State EDC (Buyer) 2013 2014 2015 2016 2017 2018  Avg

NJ ACE 29% 13% 0% 14% 0% 0% 9%
DE Delmarva 0% 33%  100% 0% 0% 40% 29%
MD BGE 38% 58% 85% 41% 12% 32% 44%
MD PEPCO 0% 67% 71% 23% 0% 75% 39%
MD  Delmarva 33% 20% 83% 40% 25% 0% 34%

As noted above, Exelon’s role in ACE’s supply has declined. The next figure compares the amount
that Exelon supplies to ACE to what Exelon supplies to its other delivery utilities in those two
states. The figure shows that ACE buys less RSCP power from Exelon than its other affiliates do,
by a significant amount. Additionally, the role that Exelon plays in the supply mix to ACE has
declined in recent years.
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The best evidence of the objectivity and integrity of the New Jersey BGS process lies in its
structure, controls, and execution, which our recent BGS audit for the BPU demonstrated.
Moreover, the data depicted above confirms that evidence, showing no indication that Exelon
achieves advantage in bidding for ACE load. The amounts are either on par with or are less than
those amounts in New Jersey as a whole and at Exelon’s Maryland and Delaware utility operations.

c. New Jersey BGS-CIEP Auction - - ACE Affiliate Purchases by New Jersey EDC

In addition to RSCP, ACE also procures its CIEP supply through the BGS Auction. We also has
reviewed the CIEP load awarded to Exelon over the period of 2013-18. The next table displays the
percentage of CIEP blocks won by Exelon over this period, and displays the average percentage
of the blocks won by Exelon in the period.
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Exelon Generation CIEP Blocks by NJ EDC

EDC (Buyer) 2013 2014 2015 2016 2017 2018 Avg

ACE 0% 50% 25% 20% 20% 50% 28%
PSEG 7% 7% 15% 31% 16% 8% 14%
JCPL 14% 38% 43% 38% 0% 42% 29%
RECO 50% 100% 100%  100% 0% 100% 75%
Total Avg 10% 22% 27%  33% 12% 24%  21%

Non-ACE Avg 11% 20% 27%  35% 11% 21%  21%

Over the course of this timeframe, Exelon Generation’s role in ACE’s supply has varied, from a
low of O percent in 2013 to 50 percent in 2018. The next figure shows changes in numbers of
blocks, which averaged 28 percent for the period. By comparison, Exelon won an average of 21
percent of the CIEP blocks of load in the state as a whole, and 21 percent of the non-ACE CIEP
load.
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The next figure displays Exelon’s share of each LDC’s blocks won at auction by year. ACE has
received about the same percentage of CIEP from Exelon as JCP&L and significantly less than
RECO, but at twice the rate of PSE&G. The numbers for PSE&G, by far the largest buyer, bring
down the average substantially.
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CIEP Blocks by NJ EDC
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d. Exelon Large Commercial/Industrial Sales to PJM EDCs

Our examination of auction results for large customers in Maryland and Delaware produced the
following table of CIEP blocks won by Exelon at ACE and at four other Exelon affiliates in
Delaware and Maryland.

Exelon CIEP Blocks in Other States
Stater EDC (Buyer) 2013 2014 2015 2016 2017 2018 Avg

NJ ACE 0% 50% 25% 20% 20% 50% 28%
DE Delmarva 27% 36% 63% 25%  100%  48% 50%
MD BGE 18% 33% 44% 52% 50% 63% 43%
MD PEPCO 35% 60% 37% 21% 38% 50% 40%
MD  Delmarva 0% 38% 38% 13% 38% 38% 27%

Exelon’s role in ACE’s supply has generally increased, but has fluctuated year to year. What is
most interesting, however, is the relative amount of Exelon CIEP supply at ACE when compared
to the other four affiliates. The next figure shows Exelon’s share of each of Exelon’s affiliate
LDC’s CIEP blocks auctioned by year in Maryland and Delaware. The results indicate that ACE
buys less CIEP power from Exelon than its other affiliates do, by a significant amount, with the
exception of Delmarva Maryland (the two companies average about the same).
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Exelon CIEP Blocks in Other States
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This data gave no reason to question the objectivity or integrity of New Jersey acquisition
processes. The amounts are on par with or are less than those amounts in New Jersey as a whole
and at Exelon’s other affiliates in Maryland and Delaware.

e. Process

As our recent examination of the New Jersey BGS process for the BPU found, auctions are well-
designed, controlled, and executed, with the Auction Manager serving effectively as the primary
provider and manager of the BGS auction functions, from pre-bid qualification and bidder training
to bidding to declaration of winning bids. The BPU has also retained an outside consultant,
presently an economic consulting firm, to provide oversight of BGS processes. This firm has
provided a comprehensive review of BGS processes (employing a standardized checklist of
required and expected activities, behaviors, and results), which it has documented in a formal
report issued after each yearly auction. The firm’s review and its report provide an appropriate
source and level of review of BGS activities.

The Auction Manager’s staff comprise the sole source of telephone communication in those
limited cases where required. Moreover, the Auction Manager records all calls. These methods
reflect a best practice, and minimize the risk that a caller will learn inappropriate information about
the auction. New Jersey’s bid day communications protocols exceed those of other jurisdictions
about which we have meaningful information. Call recording in New Jersey stands as a particularly
noteworthy feature among those that maintain the integrity of the bidding process.

The markets relevant to New Jersey, equally true in the remainder of the mid-Atlantic region,
include affiliates comprising some of the nation’s largest generating companies, holding
significant generating capacity. Effectively monitoring their bid activity comprises an essential
element in ensuring process integrity and best costs for customers. We also consider it necessary
to design and employ an even-handed credit and other qualification processes as well.
Discrimination in credit qualifying or failing to hold confidential the financial and other
information about those who compete with EDC affiliates would threaten fair competition and
price optimization substantially.

The New Jersey Auction Manager performs testing to identify potential behavior that may warrant
further investigation. The nature of the New Jersey bidding process also makes it appropriate to
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test for collusion among unaffiliated bidders as well. The Auction Manager’s testing considers this
need. When an indication of a potential problem arises, the Auction Manager investigates the
history of bids more thoroughly under the guidance of an “academic auction expert” standing by
onsite in the Auction Managers Newark bid room.

Additionally, the Auction Monitor uses a “checklist” for the RSCP and for the CIEP auctions, as
prescribed in detail by the NJ BPU. It includes a detailed checklist whose components conform to
BPU requirements. The comprehensive and detailed checklists enable the Board Consultant to
report directly on all aspects of the auction in an organized and easily-communicated manner. The
components range from pre-auction communication with bidders, preparation of bidders, security,
and how the process went. Complemented substantially by the checklist, the BPU’s monitoring
process gives it key information appropriate for its regulatory oversight of the BGS process. The
combination of a well-run auction and a comprehensive monitoring checklist provide for a system
that is void of affiliate issues, which is borne out in the results that show no advantage to ACE
affiliates in the bidding process.

D. Conclusions

In addition to the conclusions below, see also Chapter VI, Conclusions 1 and 2 from Liberty’s
audit BGS Auction Administrative and Other Related Expenses of New Jersey EDCs which bear
upon issues associated ACE’s allocation of costs associated with the BGS auction process.

1. ACE is compelled to procure energy and capacity from two remaining NUG resources,
whose prices far exceed the market, and will continue 2024. (See Recommendation #1)

One of the three NUG contracts in effect has expired during, leaving two (2) remaining contracts.
Over the audit period, above-market NUG payments totaled more than $400 million over market-
based prices. The burden of NUG contracts was lightened by the end of the DRMI contract in
2016, but remains substantial. While this is largely out of ACE’s control, it may be possible to
negotiate a settlement with the NUG owners that can mitigate the magnitude of the above-market
payments.

To date, PHISCo (on behalf of ACE) has been unsuccessful in reaching an agreement to negotiate
buyouts of the above-market NUG contracts with the two remaining suppliers. As we finished
audit field work, no discussions were underway, but management’s comments on a draft of this
report indicated that they have begun and continue, but so far without success. Pursuit of NUG
contract mitigation is warranted. Every month of NUG contract purchases represents a burden to
ACE customers due to the price far exceeding PJM’s market prices for day-ahead and real-time
energy purchases.

2. ACE is obligated to procure supply for full requirements for its BGS customers through
New Jersey’s BGS auction process and, accordingly, has no other power supply
functions.

The power supply process at ACE is run by the NJ BGS auction process, a sophisticated, mature,
and well-run process. ACE has no control over the process, other than auditing bills to ensure
proper payment.
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3. The process by which ACE validates and audits the power supply related invoices is
simple, yet effective and adequate.

ACE runs a quarterly process for validating and auditing bills associated with both the BGS auction
process and the NUG contracts. The process are established and documented. The approach is
simple and effective. The process is itself audited on a regular basis.

4. ACE is largely indifferent to customer choice through TPS companies. As an EDC, ACE
has neither control nor interest in “competing” for customers.

ACE procures its power through the BGS auction, and delivers the power in a regulated wires
business that does not face any risk from TPS competitors.

5. The process used to allocate costs to customer classes is appropriate.

ACE purchases power in the open market with NUGs based on ACE’s PPAs approved by the
NJBPU. Market payments are made by the Company, with costs then allocated to the customer
classes when the NGC rate filing is completed each year. When the BGS Reconciliation rates are
filed, the net over or under recovery costs are allocated to each rate class for the RSCP and CIEP
rate categories.

We verified the process by reviewing the settlement worksheets provided by the company. We
found the process to be the basis in which costs are allocated to the customer classes. Also, the
NJBPU reviews and approves the allocation of costs among customer classes as part of the filing
requirements during the NGC rate filings.

6. PJM’s committee structure is highly interactive and inclusive and ensures that no
members achieve unfair advantage, helping to ensure that ACE plays on a level playing
field.

As a member of PJIM, ACE and its parent Exelon and its other PJM affiliates are important
members with varied respective stakeholders. The very structure of PJM’s committee framework
fosters an approach to system-wide optimization and inclusion.

7. Exelon’s PJM committee interface procedures are comprehensive and detailed, but focus
on a common Exelon position. (See Recommendation #2)

ACE’s parent, Exelon, has developed a detailed manual for participating in PJM committees. One
key component is the goal of identifying and soliciting input from all key internal stakeholders,
which would include ACE where applicable. However, the position on each issue that is promoted
is not necessarily in ACE’s best interest, but rather Exelon’s. It would be useful to track PJM issues
from an ACE perspective, logging the inputs from ACE in Exelon stakeholder initiatives related
to PJM committees and noting the ultimate Exelon vote on those initiatives.

8. ACE’s service on PJM committees is limited to lower-level committees, without
representation on key PIJM policy committees. (See Recommendation #3)

ACE is included as a stakeholder per the PJIM Committee Interface Procedures, but ACE employee
representation on committees employees is limited to lower-level subcommittees. ACE
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representatives are not the Exelon representatives of any of the key committees within PJM. This
may represent a shortfall in ACE’s ability to become involved in policy issues that affect it.

9. ACE’s FERC 715 filing further ensures protection of ACE customers.

ACE’s FERC Form 715 requirements are specifically assigned to ACE, and require detailed
reliability-related specifications. This set of standards helps to ensure that all Exelon EDCs,
including ACE, meet reliability standards regardless of representation on committees by the
specific affiliates.

10. ACE’s affiliated purchases for RSCP and CIEP supply indicate no areas of concern that
its affiliates receive unfair advantage.

ACE BGS auction purchases for residential and small commercial customers come from a variety
of suppliers, one of which is its affiliate Exelon Generation. The portion served by Exelon
represents less than Exelon’s portion of load served at all other New Jersey EDCs.

ACE purchases for large commercial and industrial customers also come from a variety of
suppliers, including Exelon Generation. The portion served by Exelon (28 percent on average from
2013-18) is somewhat higher than the 21 percent for all EDCs combined. However, this is largely
driven by the fact Exelon serves a relatively small amount of CIEP load at PSE&G, the largest
buyer of CIEP supply. Compared to Exelon-owned EDCs in Maryland and Delaware, ACE’s
Exelon-supplied CIEP load is relatively small.

11. ACE’s procurement processes and systems successfully inhibit the potential for non-
competitive and illegal behavior by affiliates and other suppliers.

ACE participates in New Jersey’s BGS procurement process, which we have recently examined
for the BPU and found well-designed to promote robust bidder participation under processes,
methods, and controls sufficient to ensure an objective procurement process that gives no
advantage to suppliers - - affiliated or not. The process is established and comprehensively run by
a third party auction monitor. Security and process rules ensure that untoward behavior by bidders
and suppliers is not feasible. Further, post-auction reviews are designed to identify any such
behavior.

E. Recommendations

In addition to the recommendation below, see also Chapter VI, Recommendations 1 and 2 from
Liberty’s audit BGS Auction Administrative and Other Related Expenses of New Jersey EDCs
which bear upon issues associated ACE’s allocation of costs associated with the BGS auction
process.

1. Re-engage in efforts to negotiate the mitigation of above-market NUG contracts. (See
Conclusion #1)

It may be possible to negotiate a settlement with the NUG owners that can mitigate the magnitude
of the above-market payments. ACE should continue negotiations with Starwood Energy. The
deliverable is a clear set of alternatives and a clear sense of timing for pursuing them. While
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successful mitigation may be onerous and even unlikely, a concerted effort to pursue it represents
time and resources well spent.

2. Provide aregular report to the NJBPU on PJM issues on which ACE is an internal Exelon
stakeholder. (See Conclusion #7)

ACE should be required to track PIM issues from an ACE perspective, logging the inputs from
ACE in Exelon stakeholder initiatives related to PJIM committees and noting the ultimate Exelon
vote on those initiatives. In this manner, the NJBPU can monitor the effects of Exelon decisions
on ACE on PJM committee matters.

3. Expand representation by ACE representatives on key PJM committees. (See Conclusion
#8)

With a role on key PJIM committees, ACE employees may have more influence on policy issues
within PJM that affect ACE and its customers. We would exclude ACE-level participation on the
two Senior Committees (Members Committee and Markets & Reliability Committee). However,
Exelon should consider ACE participation on one of the three Standing Committees. In particular,
either the Operating Committee or the Planning Committee may be a good fit, given two factors:
the current subcommittees in which ACE participates report to those committees; and ACE line of
business (wires) is directly affected by the actions of those committees, and not so by the third
Standing Committee, the Market Implementation Committee.

One factor that may contribute to the limited role of ACE in PJM committees is the sheer number
of affiliated EDCs under the Exelon parent company. This has the potential for competing interests
by and between affiliates when not all companies can be on each committee. As such, Exelon
should consider inclusion of ACE and its other EDC representatives on a rolling basis that enables
ACE to be included in additional committees from time to time.
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Chapter 111 Appendix: PJM Stakeholder Process Groups
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Chapter IV: Cost Allocation Methods

A. Chapter Summary

We reviewed cost accounting processes, cost assignment methods and procedures, controls, and
transaction paths involving transactions among affiliates from the time of the Exelon merger
through 2017 and we inquired into changes expected for 2018 following PHI’s transition to Exelon
financial systems. We undertook specific reviews of assignment and allocation details through
2017. Those paths changed substantially following the merger with Exelon. PHI’s pre-merger
service company, PHI Service Company (PHISCo) has continued to provide a wide range of
technical and operating services, as well as corporate and support services. However, consistent
with plans that have existed since the merger, a number of corporate and support functions and the
resources providing them have moved to Exelon’s long-standing service company, Exelon
Business Services Company (EBSCo).

We found industry-leading and effective systems for cost accounting, accumulation and
distribution to and among affiliates; they have been accompanied by detailed documentation and
transparency for the affiliates receiving services. PHISCo switched to Exelon financial systems in
2018. Systems before and following that change were appropriately designed to account for and
process the charging of affiliate costs. We were able to trace charges back to source documents,
finding all those we examined appropriately supported.

Our review of charging bases and factors found them appropriate, our testing found allocation
factors and overhead calculations appropriate and in conformity with established factors.
Management has employed adequate processes for charging affiliate costs. However, PHISCo and
EBSCo continue to use different allocation factors for many of the same service types that each
provide. The two service companies also use different general allocators. These differences should
be examined and reconciled, leaving only differences that have a sound foundation under cost
causation principles and recognizing the fact that they have been subjected to scrutiny in different
jurisdictions by regulators who may have different views on such principles.

Consistent with generally prevailing utility holding company practice, a cost allocation manual
(CAM) and service agreements describe the EBSCo and PHISCo services and methods and factors
for charging them. These documents provide for directly assigning costs for service transactions
that solely benefit particular affiliates, like ACE. They also provide a series of factors for allocating
the costs of service transactions that benefit multiple recipients. However, the CAMs used across
our audit period, while providing sufficient documentation of cost assignment procedures, lacked
sufficient documentation of cost allocations to ACE from EBSCo. The documentation does not
provide sufficient information about allocation methods and procedures.

PHISCo and EBSCo both support maximizing the use of direct charging versus the use of less
direct measures of cost causation. However, their performance does not suggest effectiveness in
meeting that goal. A disproportionately low portion of service company costs to ACE have come
under direct charging. Moreover, the proportion of costs directly charged to service companies has
fallen significantly since the time of Liberty’s last audit of PHISCo for the 2009 to 2011 period
(as high as 36.5 percent in 2009 compared to an average below 20 percent for the period of the
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present audit). The portion charged under the method least correlated with causation, the general
allocator, is very high. Management needs to determine and address reasons for excessive use of
the general allocator, and respond with clear, effective measures to increase substantially the
proportion of costs charged directly and by more directly cost-causative allocators.

The level of documentation and training provided to assist employees in ensuring controls over
the initiation of affiliate transactions and the assignment of costs has become less comprehensive
following the Exelon merger. Management should restore more of the detail provided and move
closer to the approach that PHI had employed.

Time keeping systems and methods comprise a central element of effective management of
affiliate charging and allocation. Those systems have provided capabilities and controls that
support accurate time reporting, but the Exelon system’s use of a default cost assignment mode
tends unduly to discourage direct assignment of labor costs from the service companies.
Procedures for recording and charging expenses are effective. Exelon’s default time charging
option should be replaced with a fully positive time reporting process.

B. Background

Our examination of cost allocation methods began with a review of cost accounting processes and
cost assignment methods and procedures, and the systems and processes controls associated with
the various paths through which costs for affiliate goods and services flow. We examined the
transaction categories, paths, and amounts by which costs are exchanged among affiliates in ways
that affect ACE directly or indirectly, identifying the goods and services provided among affiliates.
We documented the various transaction flow paths. We also assessed the adequacy of policies,
procedures, and activities associated with costs assignment and allocation among affiliates to
comply with the standard of arm’s-length dealing and regulatory requirements, including pricing
policies, time and expense recording, assignment of common support roles to personnel, and
affiliate agreements.

C. Findings

1. Affiliate Transaction Paths

The Exelon merger created substantial changes in the transaction paths among affiliates of ACE:
e A new service company, EBSCo, which had served the broad and large range of Exelon
affiliates (utility and not) and which would provide increasing levels of corporate support
services to the PHI companies
e Movement of remaining PHI non-utility business operations to the non-utility sector of
Exelon, completing a process that PHI had begun before the merger to focus more on its
core utility business operations.

The principal impacts of these changes for ACE have arisen from:
e Significant charges and allocations, many of them through PHI and then to ACE, from
EBSCo
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e Elimination of non-utility customers of PHISCo, which continues as a primary provider of
affiliate services in support of ACE technical, operations, customer-service, and (to an
extent diminished by growth in EBSCo services) corporate and support services.

Management of Exelon and PHI began to plan the integration of staffing and operations of the two
service companies before the merger, which ultimately lead to the transfer to EBSCo of some
service functions PHISCo had provided to and for ACE. In the months following the merger
closing, these transferred services came to include a variety of treasury, investor relations, supply,
tax, audit, legal, insurance, and IT system activities. The transaction paths or cost flows from
PHISCo and EBSCo to ACE result from the various utility operational and support services
PHISCo provides and bills to ACE and other affiliate PHI utilities, and the administrative,
management and support services EBSCo provides to Exelon and the Exelon affiliates.

PHISCo operational and support services include:
o Centralized operational services that support customer service, regulatory, engineering,
asset management, and construction management activities
e Embedded support services such as legal services, human resources, finance, government
affairs, corporate communications, and executive services.

EBSCo administrative, management, and support services include:

e Corporate governance services - - finance, corporate strategy, government affairs, and risk
management

e Core shared services - - information technology, supply chain, legal services, human
resources, security, and real estate.

e Utility-focused corporate governance and oversight function, facilitating collaboration and
best practices among the utilities, and directed by the CEO of Exelon Utilities, reporting to
the parent Exelon CEO, and managed by a senior team employing a number of executives.

The support ACE receives from the group under the CEO of Exelon utilities takes more the form
of governance and oversight, provided through the following groups:

e Strategy & Policy - - a group given the new mission of developing an Exelon-wide 10-year
strategy for the utility operations, which Exelon describes as “a big part of Exelon’s future
growth engine”

e Finance - - linking this new strategic plan with financial and business plans for Exelon’s
utility operations, including budgets, earnings, rates, and rate cases

e COperations - - governing day-to-day utility performance through performance
measurement and the peer group process and managing multi-utility projects

e Transmission and Compliance - - strategy, planning, and operational governance to
optimize transmission assets and manage NERC and FERC compliance, and physical
security of facilities system-wide.

ACE also receives services from and provides services to other affiliates in addition to the services
the two service companies provide to ACE.
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An operation as large, diverse, and complex as Exelon’s (further complicated by the use of multiple
service companies operating in the same overall functional areas, but with distinct roles and
responsibilities) requires comprehensive, well-designed and effectively controlled methods for
charging, assigning, and allocating costs among affiliates. Exelon’s generation and marketing
business make significant sales to ACE through the New Jersey BGS process. Excluding the costs
of those purchases, between 94 and 95 percent of affiliate costs borne by ACE came from the two
service companies in the 2015 — 2017 period. Including the power and energy purchases still leaves
service company costs accounting for 79.0 and 81.8 percent of ACE affiliate costs in 2016 and
2017.

2. Cost Allocation Manuals

CAMs typically provide the primary documentation of methods and procedures for charging,
assigning, and allocating costs among affiliates. Exelon uses them in conjunction with other
documents that form parts of its overall affiliate costing documentation. These other documents
include Service Level Agreements and the EBSCo Associate Transaction Procedures Manual,
which became pertinent to ACE operations as part of PHI since the 2016 merger with Exelon.
PHI changed its CAM in connection with the merger. The “2015 PHI CAM” governed in the
period immediately preceding the merger. In the first full calendar year after the merger, the “2017
PHI CAM” replaced the 2015 version. The main bodies of these two documents provide an
overview of the corporate structure and affiliates, general cost accounting principles, and cost
accounting, accumulation, and distribution methods. The CAM’s attachments include service
agreements between the service companies and their affiliate “customers”. These service
agreements provide most of the information about the cost allocators used and the services to
which they apply. The main bodies of the 2017 CAM remained substantially the same as its 2015
predecessor. The principal difference came through the addition of several references to Exelon
and its subsidiaries, an updated PHI organization chart, and brief descriptions of the Exelon
affiliates. The more significant differences between the 2015 and 2017 CAM versions come in the
attachment to the 2017 CAM of the EBSCo General Services Agreement and an exhibit showing
an organization chart of the Exelon legal entities.

PHI’s 2017 CAM states that PHI and Exelon follow similar general costing principles. These
principles include the use of fully distributed costing, which combines both direct costs and
overheads, and a three-tiered costing approach:

e Directly assigning charging costs determined to benefit a single affiliate, with charging
accomplished by recording the costs involved directly on the receiving affiliate’s books
and records

e Directly charging costs for work between a single providing and a single receiving affiliate
using a fully-costed rate

e Allocating costs from service company to multiple receiving recipients (when the costs
cannot be directly assigned or charged) using allocation factors specified in the service
agreement.

The substantive provisions of the main bodies of the 2015 and 2017 PHI CAMs address only PHI
entities as service recipients. The CAMs state (described more fully in the Cost Accounting
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Process section below) that PHI used SAP as its enterprise resource planning (ERP) system
through 2017 - - changed in early 2018 to an Oracle-based platform.

3. Service Agreements and Allocation Factors/Ratios

The agreements that govern service company services and costs list and describe those provided
and the factors used for assigning and allocating their costs. The PHISCo Service Agreement
comprises an exhibit to both the 2015 and 2017 PHI CAMs. The 2017 CAM adds the EBSCo
General Services Agreement as another exhibit, and a separate exhibit describes the EBSCo
service areas and cost assignment methods. Both CAMs provide additional information about the
ways that PHISCo accumulated and distributed costs to the PHI affiliates during the operation of
the SAP system, which ended as 2018 began.

a. PHISCo

The PHISCo Service Agreement became effective on January 1, 2006 with a five-year term. The
parties extended it for another five years, modifying it on January 1, 2011. A second five-year
extension and modification followed on January 1, 2016. Appendix A to the Service Agreement
lists the services provided, the methods used to assign or allocate the costs of each service, and the
policies and procedures used to accumulate the PHISCo costs. Appendix B defines the factors and
ratios used for cost allocation. The Service Agreement extension that became effective in 2016
made only minor modifications. The most significant change came with elimination of the Utility
Marketing Services functional category and the incorporation of a few residual services from that
category into External Affairs. The factors used to allocate the costs of those residual services
remained the same.

PHISCo has allocated the residual costs of service-providing groups on the basis of allocation
ratios or Statistical Key Figures (SKFs) described in PHI’s Service Agreement. These SKFs take
the form of specific ratios developed to charge client companies for internal services within defined
allocation factors. For example, the allocation factor, Customer Ratio, is used to allocate customer
services costs to more than one affiliate or for various types of customer services provided. This
is accomplished by using different SKFs within the Customer Ratio grouping. For example, the
SKF — CSTMR2 allocates shared meter services costs, while SKF-CUSTMR allocates resource
management planning and analysis costs, and SKF-CSTM12 allocates costs for DPL/Pepco
customer care.

PHISCo procedures for services clearly identifiable as benefiting a single affiliate called for
directly assigning the costs of those services to that entity. Deducting those charges from the total
costs of each PHISCo cost center leaves a residual amount, which, at the end of each month, gets
distributed to the affiliates through allocations. The objective was to fully distribute monthly to
the PHI affiliates all costs that PHISCo has incurred, thus zeroing out the service company’s costs
each month. For the costs charged through allocation, management determined the amount to be
allocated to each affiliate using allocation factors deemed to be drivers of those costs. Examples
of these ratios include number of employees, number of customers, and operations and
maintenance expense. The ACE portion of total customers of the three PHI utilities is about 30
percent. Therefore, if PHISCo bears $1 million in costs of a certain kind (e.g., customer bill print,
as a hypothetical example) for the three PHI utilities combined, and the established allocation
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factor is number of customers, ACE would bear $300,000. Were PHISCo to prepare a special bill
insert solely to address a Delaware requirement applicable only to Delaware customers, the costs
of doing so would go entirely to Delmarva.

The Service Agreement defines the allocation factors, specifying those applicable for each specific
service type. One must combine the factors with the number of benefitting entities (not always the
same) to produce the specific percentage of the costs to be borne by each. The assigned factor and
the number of benefitting entities produce the ratios used to allocate costs for the activities
associated with each factor. Take for example a service PHISCo performs jointly for Delmarva
and ACE, but not for Pepco. If the applicable factor is number of customers, ACE would get
allocated 6/11™, reflecting its 600,000 customers versus Delmarva’s 500,000. Note that this and
the preceding example use approximations, not the more precise numbers that drive calculations
of PHISCO cost allocations.

Most allocation factors use a single cost driver; such factors reflect the ability of management to
identify a single, at least somewhat direct causal relationship. For a number of cost sources, such
identification is not considered realistic. In such cases, PHISCo costs allocations occur under a
combination of factors. Such composite factor allocators are often called “general allocators” in
the industry. Through 2017, PHI used a “Two Factor” general allocator, which averaged: (a)
operations and maintenance costs and (b) gross property, plant, and equipment. Thus, if a
recipient’s share (among the entities being allocated the costs involved) of the former category is
30 percent and its share of the latter is 50 percent, it would bear 40 percent of the two-factor-
allocated costs.

b. EBSCo

The January 1, 2001 EBSCo General Services Agreement became effective for ACE through
execution on March 24, 2016. This agreement states that the parties to the agreement, including
ACE, shall pay EBSCo at no less than cost for services EBSCo renders. The agreement includes
two schedules providing general information about cost allocation methods.

Schedule 1 lists a set of causally-based allocation ratios grouped into six categories: Revenue
Related, Expenditure Related, Labor/Payroll Related, Units Related, Assets Related, and
Composite. Schedule 2 of the EBSCo General Services Agreement lists the services provided to
affiliates and the categories of ratios that can be used to allocate the costs of various categories of
these services. The 2017 PHI CAM also incorporates an Exhibit 3, entitled “2017 Exelon Business
Services Company Service Areas & Cost Assignment Methods.” Exhibit 3 offers additional
information about the services EBSCo provides beyond the simple lists of services in Schedule 2
of the General Services Agreement and it provides additional information about the ways for
assigning costs, including some more specific information about the allocators used. The Service
Level Arrangements and Service Catalog apply in determining the services provided and the
charging bases for their costs.

EBSCo also employs a general allocator for those costs not amenable to use of these causally-
based factors. Its general allocator uses a three-factor, “Modified Massachusetts Formula.” This
formula averages the ratios of: (a) gross revenues, (b) total assets, and (c) direct labor. The change
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to SAP did not affect the use of different allocators by the two service companies, although the
new CAM in effect starting in 2018 increased PHISCo’s use of the general allocator, as discussed
below.

EBSCo directly charges and allocates the costs of some services provided broadly to PHISCo (i.e.,
charges not directly assigned or allocated to PHI subsidiaries like ACE). PHISCo then passes them
on through direct charge or allocations to the benefitting PHI affiliates through the same methods
and factors PHISCo uses for the costs it directly incurs in serving the PHI utilities.

4. Non-Service Company and Inter-Service-Company Transactions

ACE receives some costs from other affiliates and charges other affiliates for some goods and
services beyond those involving the two service companies, PHISCo and EBSCo. The main bodies
of the CAMs describe the handling of such additional inter-affiliate charges. The charges include
items like building leases, vehicle costs, stores procurement and handling, and the occasional, non-
PHISCo-employee-provided services to other affiliates.

Non-service company inter-affiliate charges include the costs of:

e Labor-related services: limited situations in which the employee of an affiliate provides
services to PHI utilities or vice versa. In these cases, the provider company charges the
receiver company based on the full Activity Type Pricing (ATP)

e Materials: limited amounts for materials from inventory provided from one affiliate to
another. The cost of these materials includes an overhead component to recover the cost of
operating the storerooms

e Vehicles: those owned and maintained by the utility fleet departments made available to
other affiliates

e Building occupancy costs: charges for employees of an affiliate using space in buildings
owned by another affiliate, based on proportion of space usage

e Invoice payments: limited cases of convenience invoice payments of one affiliate for
another. PHISCo makes most such payments.

The 2017 PHI CAM adds two other categories of non-service company inter-affiliate charges:
e Mutual assistance among the Exelon utilities pursuant to mutual assistance agreements.
e Other regulated energy-related agreements, including wholesale energy supply from
Exelon Generation, the costs of which are priced at market or other regulatory approved
prices.

5. Codes of Conduct

Prior to the 2016 Exelon merger, PHI maintained a Corporate Business Policies document. It
incorporated sections addressing the need for compliance with regulatory requirements applicable
to affiliate interactions. At that time, PHI also provided training for employees on these business
policies, including sections that address the need for regulatory compliance and existence of and
purpose for the CAM. Pre-merger, PHI also required certification of employee knowledge of these
policies.
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Exelon has made its generally applicable Corporate Code of Conduct available on the corporate
intranet. Since the merger, this code of conduct has been the relevant one for the former PHI
utilities (including ACE) and their affiliates. All active Exelon employees must undergo annual
training on the content of Exelon’s code, most receiving it through Exelon’s internal electronic
training system, known as the Learning Management System. The code and the training include
requirements for affiliate interactions, including the need for the use of proper cost charging.

6. Cost Accounting and Charging Processes

The month-end closing process for the two service companies use defined accounting
accumulation and cost-distribution methods and systems. Through December 31, 2017, PHISCo
used SAP as its ERP to accumulate and distribute costs for the PHI affiliates. Exelon uses Exelon
Performance System (EPS), an Oracle-based general ledger accounting system. PHI’s accounting
systems were integrated into Exelon’s accounting system effective January 1, 2018.

a. PHISCo through 2017

Under SAP, PHISCo used ATPs - - standard activity-based rates per unit of service, to price goods
and services directly charged to ACE and its affiliates. For example, for services charged on the
basis of hours spent, while the individuals performing the activities charged time specifically, a
standard overall hourly rate (not that of the individuals making the time entries) drove the charges.
This would change after 2017.

These ATP rates included direct, indirect, and overhead costs. Management calculated the ATPs
during the annual budget process that each cost center performed. These ATPs were then entered
into SAP, monitored, and revised to ensure that costs were distributed properly to the cost centers.
Overhead costs are calculated and included in the ATPs during the same budget process. The
Accounting group reviewed the reasonableness of the assumptions used to calculate overhead
rates.

PHISCo priced much of its work on the basis of time expended, as recorded. Prior to PHI’s move
to the EPS, SAP provided financial, cost accounting, FERC accounting and a module Cross
Application Time Sheet (CATS) for time reporting entries. PHISCo’s Intercompany Accounting
group used an SAP cost-accounting module (CO) to accumulate and then to support distribution
of costs to PHI entities. SAP used “cost objects” to capture costs and record the transactions on
the Company’s books. These cost objects took three forms:
e A cost center, not necessarily the employee’s own
e An Internal Order number, used for specific, generally not regular work activities; e.g., an
audit of an individual affiliate
e A Work Breakdown Structure (WBS) designator, generally used for field capital or O&M
work; e.g., storm work.
Thus, cost objects included both departments or work groups (cost centers) and project or activity-
based collectors (work orders and other items under the work breakdown structure PHI used to
budget, manage, and control work on activities like capital projects). These cost objects provided
a comprehensive list of activities that allow the accumulation of costs in a robust manner of ways,
e.g.:
e Capital costs by project
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e O&M costs to be assigned directly to individual service recipients

e Costs incurred for activities serving multiple entities and employing causal allocators
e For those costs, codes specific to the identity and number of the benefitting entities

e Costs to be apportioned pursuant to the general allocator.

Where required to support cost accumulation, accounting, assignment, and allocation, the system
permitted breakdowns into internal orders, plant maintenance orders, and customer service orders,
for example. The SAP cost-object structure thus provided an integrated approach to collecting
costs, distributing them to affiliates receiving services, and regulatory accounting.

The PHI system employed through 2017 used five types of cost centers to accumulate costs:

e Resource Cost Centers — PHI used these cost centers to capture the costs of the “provider”
cost centers for standard costs of resources available to perform work (e.g., labor, operating
expenses, and facilities, vehicles, and other assets). Resource cost centers collect costs
incurred to provide a service to a client work group, which is referred to as the receiver
cost center or B — Cost Center. For example, the IT department is the resource cost center
that collects costs for providing IT support services to a client company. IT then charges
the client company (the receiver cost center or B Cost center) the standard rate called ATP
for the services provided.

e B Cost Centers — These resource cost centers capture expenses other than labor (e.g.,
training and travel) associated with Resource Costs Centers, but not directly included in
collection of Resource Cost Center costs billed by the hour of service rendered. They are
collected under a billing cost center for allocation to multiple service recipients.

e Billing Cost Centers — These cost centers accumulate costs for products or services that
will be charged to multiple recipients, thus requiring some apportionment among those
recipients. It also covers costs different from those of the resource cost center. For example,
when an employee spends time supporting a specific activity in a state containing more
than one affiliate company and performs work benefiting each company, the employee
time is directly charged to a billing cost center and allocated to cost objects in the two
affiliate companies.

e Product Cost Centers — These cost centers accumulate costs associated with specific
products. For example, SAP system costs were accumulated in a specific product cost
center. The costs were then directly charged to the users of that system.

e Receiver Cost Centers — These cost centers accumulate direct charges and allocations to
each receiving affiliate; they also provide segregation of costs for regulatory accounting
purposes (for example, the cost of providing lobbying services are accumulated in a manner
that identifies them as below-the-line cost for regulatory accounting and reporting).

After accumulating costs based on the foregoing process, management then distributed them.
Through 2017, PHI used four types of transactions to record the distribution of costs from cost
centers:
e Internal Settlement — This process transferred costs from orders to cost centers (expenses)
or balance sheet accounts (capital costs) recorded on the books of each charged goods or
services recipient.
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e Cross Charging — This process charged a fully loaded rate (e.g., ATP) for certain IT
services provided within PHISCo by one cost center to another cost object (e.g.,
Accounting). This type of transaction could be recorded within the service company or
charged to an affiliate company. Under cross charging, IT resources at the PHISCo level
could charge another service company department, such as Accounting, which in turn can
then include those costs in charges it makes to ultimate beneficiaries. Cross charges thus
essentially involve interim charges to other service providers rather than to ultimate service
recipients. When a department provides its services directly to ultimate recipients (i.e., not
through another provider who makes use of them to serve ultimate recipients), its costs can
be charged or allocated to those recipients without passing through another provider.

e Assessment Allocation — This process distributed all service-provider residual costs not
directly charged through allocations. It was designed to ensure a zero balance at each
providing cost center; i.e., the total of directly charged and allocated costs would equal the
department’s costs each month.

e Overhead — Overhead costs were built into the ATP rate, a standard activity-based rate per
unit of service used to transfer costs from a cost center to an order, project or another cost
center.

ACE and PHISCo employees directly charged their time, primarily to cost objects within ACE and
PHISCo, respectively, using the time reporting system. System logic within each cost object
determined the SAP company code and FERC account (used for regulatory reporting). Employees
used a charge number provided to ensure accurate time reporting by specific activity. An added
control supported the collection and reporting of costs as required for rate filings and reports. Costs
from ACE’s cost centers were mapped to the ACE FERC General Ledger and to ACE New Jersey
Distribution, for example.

In addition to the various cost centers used to collect and distribute costs, unique cost elements
described the types of services provided. Using the specific cost elements associated with the direct
or allocated charges allowed management to breakdown the types of services within the
departments and costs centers, and identify the nature of the services provided by PHISCo and
EBSCo. This control aided the review of costs charged to affiliates when analysts reviewed
monthly results.

b. Exelon (and PHI after Conversion from SAP)

EBSCo’s accounting for the accumulation and distribution of costs relied on the Oracle-based EPS.
EBSCo finance and accounting groups have responsibility for ensuring that affiliate transactions
get recorded properly and adhere to applicable regulations. EBSCo Accounting and Finance
reviews the costs prior to billing and the Operating Companies’ finance groups review billed costs
with explanations provided by EBSCo finance. EBSCo uses processes similar to PHISCo’s for
accumulating and distributing costs to ACE and its affiliates (such as costs centers and cost pools).
Resource costs such as labor, material, and vehicles for services and activities are accumulated
under cost centers and cost pools within EBSCo, after which defined methods serve to directly
charge or allocate them to ACE and other affiliates. An EBSCo Service Catalog includes
descriptions of these services and activities.
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7. Time and Expense Reporting

a. Time Reporting

Prior to 2018, PHI used an SAP module (CATS) for employee time entry. Employees entered their
time in quarter-hour increments (less, if necessary). The time sheets include fields for specifying
cost objects, which PHI used to determine cost assignment and allocation, as described earlier.
Employees with access to SAP generally enter their time directly into CATS. Otherwise,
employees manually prepare time records for entry into the system by an approved Time
Administrator. A designated Time Approver, usually the employee’s supervisor or cost center
manager, approves time entries for less senior personnel. Those at or above grade 13 can approve
their own time. Procedures require time entry and approval for each pay cycle by designated
payroll deadlines. Management maintains documents to assist employees in time reporting: a
Payroll Time Entry and Approval Policy document and Time Reporting Quick Reference Guide
and Time Code Combination reference sheets showing valid absence and attendance codes.

Beginning in 2018, Exelon employees (including PHI) enter time using the eTime system.
Employees enter time into specified “codeblocks,” which the Exelon accounting system uses to
assign or allocate costs. Managers have responsibility for reviewing the timesheets of those they
supervise. A series of Exelon job aids provides employees with information about time entry and
performing tasks like entering time for holidays and editing codeblocks. Management also
distributes to exempt employees an annual communication reminding them of their regulatory and
other obligations related to time reporting.

b. Expense Reporting

Prior to 2018, PHI required employees to use corporate credit cards for business travel expenses,
with a waiver exception available to those incurring small amounts and securing an approved
waiver. Employees recorded expenses not charged to corporate credit cards using the Travel
Expense Manager module of the SAP system to request reimbursement. Prior to gaining access to
the Travel Expense Manager, employees are required to pass online courses on expense policies,
guidelines, and reporting. Expenses require approval from a higher level of management. SAP also
provided an online course on expense approval.

Exelon employs similar expense requirements. PHI employees use the Exelon system, after a
transition from the previous PHI system as 2018 began. Exelon’s web-based expense management
system known as Concur Expense allows employees to electronically create expense reports for
reimbursement and for superiors to approve the expenses. Exelon also provides documentation of
expense policies and procedures, along with guidelines, training materials, and job aids available
on an intranet site to assist in expense reporting.

8. Billing and Settlement of Services

PHISCo and EBSCo generate intercompany receivables and payables related to affiliate charges
on a monthly basis. Both service companies issue electronic bills monthly, but ACE can request a
physical copy. Transactions get recorded on both service company and recipient general ledgers.
Service company costs charged to affiliates automatically generate intercompany receivables and
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payables within the accounting system, requiring no manual journal entries. The monthly bills
include the client company and the cost of each service provided to the client company.

Through the end 0f 2017, PHI’s corporate accounting used Intercompany Break Reports to confirm
balancing of intercompany accounts, running these reports several times during the month-end
close. The Intercompany Break Report provided a means to compare the PHI SAP data for
intercompany account balances to Exelon’s general ledger data. This process provided for
monitoring and correction of PHI and Exelon intercompany transactions during the closing cycle.

EBSCo also prepares a monthly invoice report identifying all the services and products provided
to each client company by type of service.

In some cases, some non-service company affiliates, such as Millennium for meter reading services
and W.A. Chester for storm assistance services, bill ACE by submitting invoices to ACE. Accounts
Payable processes these invoices as they do those from non-affiliates.

Through most of 2016, the PHI money pool provided the source for intercompany settlement of
amounts due to PHISCo, using cash wiring. PHISCo’s move in 2016 to Exelon’s Treasury system
(the Wallstreet Suite) led to its integration into that system. EBSCo’s Cash Accounting group
prepares intercompany settlement files based on each operating company’s intercompany balances
by affiliate and sends them to the Cash Management group within the Treasury department to settle
the balances by the 15" of each month, using Exelon’s Treasury system. Management still runs
the Intercompany Break Report multiple times during the month-end close. This allows the
operating companies to identify, address and correct any issues before the month-end close.
Invoices rendered to ACE and other affiliates must be settled or paid within 30 days. No
outstanding charges remain past the 30-day payment period.

9. Cost Distribution Review Process

The PHISCo Controller’s department maintained, reviewed, and monitored processes for
accumulating and distributing service company costs to ACE and its affiliates. PHISCo’s
Intercompany Accounting personnel have responsibility for controlling the establishment of all
cost objects for billing service company charges, analyzing the reasonableness of charges, and
evaluating reasonableness of monthly bills to ACE and affiliates.

Each cost center head and capital project manager reviewed monthly charges from PHISCo, or
other affiliates, as did financial operations analysts. Discussions between service company
(provider) and recipient company personnel took place before charging labor in the SAP system
to determine the proper receiver cost object, giving consideration as well to regulatory reporting
requirements for service company charges.

PHISCo implemented a refinement to its accounting coding, adding unique cost elements or
account numbers to describe the types of services provided to PHI affiliates, including ACE.
Financial reports from SAP, using the added definition, reflected the nature of the services
provided by PHISCo and aided in monthly costs received by the client affiliates. The system

March 11, 2020 U/~ Page 75
The Liberty Consulting Group



Board of Public Utilities Final Report — Public Version Audit of Atlantic City Electric
State of New Jersey Cost Allocation Methods Docket No. EA17030297

supported drill down (the ability to view costs at a lower level of detail) of services provided to
the specific PHISCo department, employee, and the number of hours charged.

Affiliate transactions also undergo review by the external auditors, an annual transactions review,
CAM attestations and bi-annual PHISCo and annual EBSCO reviews by Internal Audit.

10. Our Testing of Affiliate Goods and Services Pricing

a. Calculation of SAP Rates and Overheads

EBSCo does not employ standard labor rates; it bills the actual costs of the person performing the
service and entering the applicable time entry. PHISCo moved to this approach in 2018 (and away
from its standard labor rates or ATPs) after moving to the Exelon financial system. We examined
a sample ATP workbook for a different PHISCo cost center for each of the years 2015, 2016 and
2017. The workbooks include the supporting data for the overhead rates and the data used to
calculate the ATPs. After examining workbook cost and data detail, we recalculated the overheads
and ATPs to verify their accuracy. The three cost centers involved consisted of:

e For 2015 - - Cost Center 191 — Stores Atlantic (Supply Chain Delivery Storekeeper)

e For 2016 - - Cost Center 5562 — Asset Performance (Engineering Standards personnel)

e For 2017 - - Cost Center 343 — ACE Construction (Construction Coordinator, Trouble and

service work, etc.).

The costs involved included labor costs, non-labor resources, and units of support (e.g., numbers
of work stations, vehicle counts, and facility square footage). Our recalculations verified the
accuracy of the rates examined.

b. Direct Charge Testing

We reviewed the direct charging process used by PHISCo (using ATP while under SAP) and by
EBSCo (using actual, not standard, labor rates). We began with the SAP report (Report #533)
management used to verify zero month-end balances for all service providing (or “cost sending”)
cost centers. We also examined the Breakdown by Partner report, which includes the sending and
receiving costs center costs from PHISCo to ACE. We selected Executive Management costs for
2015 and Information Technology costs for 2017 for detailed review, after we examined costs
PHISCo accumulated by service category, and then charged or allocated to ACE. For EBSCo, we
examined worksheets underlying Legal costs from 2017 and Audit costs from September 2016.

The reports and worksheets provided costs charged to PHISCo company and charged out to ACE,
but we did not find the flow of costs from the service company to ACE supported by readily
accessible source documents. Continuing work, however, did eventually succeed in tracing both
direct and allocated costs charged by PHISCo to ACE to sources. We also succeeded in tracing
total dollars charged to EBSCo and then charged to ACE and other affiliates from source
documents, but not in the same detail as PHISCo provided. Despite the lack of support for dollars
charged by EBSCo to ACE in the manner applicable for PHISCo, we were still able to
satisfactorily trace EBSCo costs to ACE.
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c. Allocated Costs Testing

PHISCo’s month-end closing process closed out “residual” costs (those not directly charged or
assigned) by allocating them to client companies under allocation ratios applied to defined
collections of costs. Through 2017, PHISCo used SKFs, identified in the PHISCo Service
Agreement to make such allocations. The PHISCo Service Agreement specified and defined 23
such SKFs. PHISCo switched in 2018 from the use of SKFs to individual allocation ratios similar
to the EBSCo approach. The allocation of residual costs continues with EBSCo systems, but not
by use of SKFs.

PHISCo’s accounting system embeds these SKFs, which define the allocation factor, to which it
was necessary to add the number of benefitting entities to determine each entity’s percentage of
the total (e.g., customer numbers) it bore. The cost of using internal audit services provides an
example. If all client companies were involved in an internal audit, PHISCo used a factor,
allocating internal audit services to all companies; for internal audit services pertaining only to the
operations of the three PHI utilities, PHISCo used a different factor to allocate internal audit
services only to those three companies.

PHISCo implemented controls to ensure SKFs were calculated and applied correctly, including
SKF updates (monthly, quarterly, annually or as needed), monthly review and sign offs of changes
to the SKFs by responsible accounting personnel, retention of documents reviewed, and
accounting group verification of clearing of all residual costs monthly.

A yearly PHISCo Costing Cross Reference workbook set forth each year’s allocation ratios and
associated SKFs. We reviewed the versions for 2015, 2016, and 2017. Schedule XXI (Methods of
Allocation) of the PHISCo FERC Form 60 identifies ratio definitions, and describes the applicable
SKFs and the numerators and denominators involved. We tested the following for each quarter of
2017 - - Customer Ratio, Employee Ratio, Gross Property, Plant & Equipment, and the Two Factor
Ratio. Liberty recalculated these ratios with the data management provided. We verified that the
formulas used for the ratios were consistent with the Service Agreement.

EBSCo similarly uses ratios to allocate residual costs, but does not use individual SKFs. EBSCo
does use individual allocators to distribute costs to the specific entities benefiting from the services
provided. EBSCo’s General Service Agreement sets forth its allocation ratios. Examples of the
factors it uses include revenues, sales (units sold), and number of customers.

The Company provided a list of the EBSCo 2016 and 2017 allocation ratios along with the
supporting basis data and formulas used to determine the numerators and denominators. EBSCo
used 35 and 53 allocation ratios, respectively, in 2016 and 2017 to allocate costs to ACE. (EBSCo
used more allocators in 2017 than 2016 because it provided more services to ACE and other PHI
utilities in 2017 as it continued consolidation of PHISCo and EBSCo). Liberty recalculated each
allocator used in 2016 and 2017, finding them correct, based on the formulas and data the Company
provided.

We tried to match allocation ratios as described in the EBSCo Service Agreement schedule to the
actual ratios EBSCo used in 2016 and 2017, but could not do so. For example, we tried to match
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some of the 2017 ratios that use various types of expenditures to allocate costs. However, the
Service Agreement only refers to a class of ratios it calls “Expenditure Related,” many of which
do not match the names of the actual ratios used. Also, the Service Agreement does not define how
to calculate these ratios or precisely what types of expenditures should be included. We did not
find the Service Catalog helpful in providing sufficient detail.

We stated above that PHISCo used SAP Report #533 prior to 2018 to verify the required zero
balances for shared costs allocation and complete clearing upon month-end closing. Liberty
reviewed the 533 Reports for June and December of 2015 and 2017 and for March and December
of 2016. That review verified clearing to zero balances. Management stated that if there was a
significant balance remaining in the sending cost centers the Intercompany Accounting group
would investigate and resolve it. EBSCo compares the EBSCo income statements before and after
allocations to determine if EBSCo has balances remaining to be cleared. After the clearing of
balances from PHISCo and EBSCo Service Company’s sending costs centers, EBSCo and PHISCo
distribute taxes EBSCo and PHISCo in the current month, and distribute any residual tax balance
in the following month.

d. Overheads

The ATPs include overheads, such as employee benefits, payroll taxes, and material and stores.
Overheads are charged to the affiliate where the employee works. The rates are updated annually
and may be changed more frequently if there are changes in assumptions used in calculating the
rate.

EBSCo’s overhead rates include employee related benefits such as pension, other post-retirement
benefits (OPEB), medical, annual incentives and payroll taxes. EBSCo applies the overhead rates
to base labor costs charged within EBSCo and then allocated to the affiliates as part of the fully
distributed cost. Subject matter experts calculate and update the overhead and indirect cost rates
on an as needed basis and submit the updated rates to the accounting department.

Liberty reviewed PHISCo overhead data for 2015, 2016, and 2017 and 2017 data for EBSCo.
Liberty recalculated selected overheads, finding the calculations to be correct.

11. Services and Cost Trends

The tables provided in this section identify the services provided and associated dollar cost flows
from the two service companies, PHISCo and EBSCo, to ACE and its affiliates. ACE also receives
some costs from other affiliates and charges other affiliates for goods and services. These are also
shown. The table includes cost trends for the years 2015, 2016 and 2017 of services, showing the
amounts that are directly charged and indirectly charged (allocated).

a. PHISCo Costs to ACE

The next table shows the PHISCo functions providing services and the costs billed to ACE for the
years 2016 and 2017. Note that this data focuses on charges to ACE, while other chapters
addressing overall efficiency and effectiveness of corporate and support services have focused
more on total costs of the functions shared by all three PHI utilities - - for reasons explained in
those chapters.
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PHISCo Services Provided to ACE
PHISCO Service Costs Charged to ACE

Services Provided 2015 Percent 2016 Percent 2017 Percent
Executive Management $ 146,090.00 0.10% $ 191,245.00 0.1% $ 148,672  0.1%
Procurement & Administrative Service 484,148 0.34% 365,829 0.2% 326,547 0.2%
Financial Services & Corporate Expen 2,445,379 1.71% 1,678,490 1.1% 1,191,982 0.9%
Insurance Coverage and Services 437,935 0.31% 488,584 0.3% 445,647 0.3%
Human Resources 428,602 0.30% 396,176 0.3% 393,795 0.3%
Legal Services 996,141 0.70% 698,347 0.4% 466,575 0.3%
Audit Services 137,438 0.10% 36,821 0.0% - 0.0%
Customer Services 2,253,089 1.57% 2,207,719 1.4% 1,991,248 1.5%
Information Technology 5,114,382 3.57% 5,234,103 3.4% 5,137,788  3.8%
External Affairs 453,604 0.32% 484,319 0.3% 371,977 0.3%
Environmental Services 882,385 0.62% 851,573 0.5% 879,899 0.6%
Safety Services 169,021 0.1% 74,572 0.0% 85,512 0.1%
Regulated Electric & Gas Delivery 15,436,502 10.8% 16,579,186 10.7% 17,704,665 13.1%
Internal Consulting Services 518 0.0% - 0.0% 5577 0.0%
Interns 108,950 0.1% 133,506 0.1% 133,726  0.1%
Direct by Function $ 29,494,183 20.6% | $ 29,420,467 189% |$ 29,283,609 21.6%
Executive Management $ 9,785,724 6.8% $ 15,021,252 9.7% $ 5,891,607.5 4.4%
Procurement & Administrative Service 4,380,650 31% [ 45963489 3.0% [ 3,930,045 2.9%
Financial Services & Corporate Expen 8,960,218 6.3% 13,728,871.4 8.8% 12,366,874  9.1%
Insurance Coverage and Services 2,005,747 1.4% 570,675.4 0.4% 118,222 0.1%
Human Resources 11,103,621 7.8% [ 12,707,677.0 8.2% i 7,320,346 5.4%
Legal Services 1,317,335 0.9% 661,267.5 0.4% 534,024  0.4%
Audit Services 707,712 0.5% 163,442.7 0.1% - 0.0%
Customer Services 51,317,368 35.8% 46,798,425.6 30.1% 45,428,279  33.5%
Utility Marketing Services 200,497 0.1% - 0.0% - 0.0%
Information Technology 7,176,463 5.0% 7,802,608.8 5.0% 8,111,158 6.0%
External Affairs 1,899,467 1.3% 2,185,353.0 1.4% 2,563,247 1.9%
Environmental Services 952,082 0.7% 1,151,444.7 0.7% 1,185,234 0.9%
Safety Services 296,152 0.2% 331,235.7 0.2% 408,316 0.3%
Regulated Electric & Gas Delivery 13,301,919 9.3% 19,790,443.4 12.7% 18,081,085 13.4%
Internal Consulting Services 363,837 0.3% 339,645.3 0.2% 188,875 0.1%
Allocated by function $ 113,768,790 " 79.4% $ 125,848,691 " 81.1% $ 106,127,312 78.4%
Total Services Billed $ 143,262,973 " 1000% |$ 155,269,158 7 100.0% |$ 135,410,921 100.0%
Inc/(Dec) from prior year $12M, 8.4% $(7.9M), (5.5)%

Following the Exelon merger, services in the following areas (some in part, some essentially nearly
totally) moved from PHISCo to EBSCo: Audit, Treasury, Investor Relations, Tax Support, Supply
services, Legal Services, Insurance Administration, and IT system support. As a result of these
service transfers, the associated costs for services billed by PHISCo to ACE decreased from 2015
to 2017 as shown in the preceding table. However, the total 2016 costs PHISCo billed to ACE
increased approximately $12 million or 8.4 percent from the 2015 billed costs. Executive
Management, Financial Services & Corporate Expenses and Regulated Electric & Gas Delivery
services served as primary sources of this increase.

This 2016 increase in costs resulted predominately from a one-time allocation of merger costs in
Executive Management services (executive compensation and severance from organizational
changes), Financial Services & Corporate Expense (PHISCo tax allocation costs), and Regulated
Electric & Gas Delivery (utility integration and depreciation costs). The 2017 cost decrease of $7.9
million or 5.5 percent from 2015 primarily resulted from the transfer of costs from PHISCo to
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EBSCo. The decrease in allocated Human Resource costs arose from company policy changes for
vacation accruals, offset by: (a) the increase in allocated merger compensation for executives, and
(b) PHISCo tax allocation costs resulting from the Tax Cuts & Jobs Act of 2017.

The percentage of costs PHISCo directly charged to ACE in 2015 and 2017 increased slightly from
20.6 percent in 2015 to 21.6 percent in 2017 although there was a marginal percentage decrease in
2016. This change is attributed to one-time direct costs in 2017 related to executive compensation
expenses in Executive Management that were related to the merger and to project support expenses
to ACE in Regulated Electric & Gas Delivery. Overall direct charges from both service companies
to ACE nevertheless decreased somewhat from 2015 to 2017. The largest service costs directly
charged to ACE during this period involved Regulated Electric & Delivery and Information
Technology.

Liberty compared the PHISCo billed services for 2015, 2016 and 2017 (presented in the preceding
table) to the 2015 and 2017 CAM documentation for services to be provided. We could readily
trace most PHISCo services identified in the Service Agreements included in the 2015 and 2017
CAM s to the services provided by PHISCo to ACE for 2015, 2016 and 2017. The PHISCo service
agreements did not include one direct service (for Interns) PHISCo charged to ACE. These charges
comprised an insignificant portion (.01 percent) of direct costs for each year. Management stated
that these services came on as-needed basis for special or non-recurring events, such as merger
and integration efforts.

b. EBSCo Costs to ACE

The next table shows EBSCo functions providing services and the costs billed to ACE for the years
2016 and 2017. Again, note that chapters addressing overall efficiency and effectiveness of the
functions involved have addressed total costs of these functions for the three PHI utilities.

EBSCo Services Provided to ACE

EBSC Service Costs Charged to ACE
Services Provided 2016 2017
Direct % Indirect % Total % Direct % Indirect % Total %
Finance $ 465430 23.3%|$ 3,638,854 27.2%|$ 4,104,284 26.67% | $1,694,243 38.5%| $ 4,390,696 14.7%| $ 6,084,939 [ 17.73%
Inform. Technology 2,952,492 22.0% 2,952,492 19.18% 536,910 12.2%| 14,854,917 49.6%| 15,391,827 | 44.85%
Executive Services 1,575,251 11.8% 1,575,251 10.24% 2,132,662 7.1%] 2,132,662 | 6.21%
Exelon Utilities 1,391,658 10.4% 1,391,658 9.04% 2,288541  7.6% 2,288,541 | 6.67%
Legal Services 537,844  27.0% 423,032 3.2% 960,875 6.24% 767,213 17.4% 485567  1.6% 1,252,780 | 3.65%
Supply Srv 250,013 12.5% 491,533 3.7% 741,546 4.82% 213,593 4.9% 1,332,504 4.5% 1,546,097 | 4.51%
Human Resources 737,451 37.0% (13,666) -0.1% 723,785 4.70% 1,184,314 26.9% (16,846) -0.1% 1,167,468 | 3.40%
Corp Strategy 604,242 4.5% 604,242  3.93% 853,093 2.9% 853,093 | 2.49%
Communications 2,783 0.1% 568,757 4.2% 571,540 3.71% 1,344,482 4.5% 1,344,482 | 3.92%
Reg & Gowt Affairs 527,747 3.9% 527,747 3.43% 863,152 2.9% 863,152 | 2.52%
Gen Company Activities 458,761 3.4% 458,761 2.98% 38,998 0.1%) 38,998 | 0.11%
Gen Counsel 208,983 1.6% 208,983 1.36% 455 0.0% 351,314 1.2% 351,770 | 1.03%
Corporate SLA 192,333"  1.4% 192,333  1.25% 357,302"  1.2% 357,302 | 1.04%
Corp Secretary 341  0.0%) 182,057  1.4% 182,398 1.19% 410  0.0% 239,701  0.8% 240,111 | 0.70%
Corp Development 167,748 1.3% 167,748 1.09% 288,858 1.0% 288,858 | 0.84%
Investment 36,869 0.3% 36,869 0.24% 63,108 0.2%) 63,108 | 0.18%
Real Estate 9,038 0.1% 9,038 0.06% 366 0.0%) 366 | 0.00%
Commercial Operations Grp (18,788) -0.1% (18,788) -0.12% 51,468  0.2% 51,468 | 0.15%
Unassigned Departments 0.0%! 0.00% 106 0.0% 106 | 0.00%
Total Services Billed $1,993,861 7100.0% $ 13,396,899 100.0% $ 15,390,761 100.00%)| $4,397,138 7100.0% $ 29,919,989 100.0%| $ 34,317,128 100.00%
12.95% 87.05% 100.00% 12.81% 87.19% 100.00%
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Apart from services transferred from PHISCo post-merger, corporate governance and Exelon
Utilities-performed activities related to utility oversight, planning, and performance enhancement
and measurement have comprised the predominate source of service costs to PHISCo and its
operating companies. Exelon’s Exelon Utilities organization has overall responsibility for all
Exelon delivery utility businesses. EBSCo’s total costs to ACE grew from approximately $15.4
million to $34.3 million from 2016 to 2017, respectively, while PHISCo’s total costs to ACE
decreased from approximately $155.3 million to $135.4 million from 2016 to 2017 as shown in
the preceding subsection. As PHISCo charges decreased in 2016 and 2017 from the 2015 levels,
EBSCo costs increased for the majority of the services provided to ACE in 2016 of $15.4 million
and 2017 of $18.9 million from 2016. The increases in EBSCo services and costs to ACE arose
predominately from allocations, rather than direct charges. EBSCo primarily provides corporate
governance and support services to ACE, which in our experience are generally charged by
allocation.

EBSCo costs to ACE for 2017 exceed those of 2016, largely reflecting that: (a) EBSCo did not
begin to charge ACE until the fourth month of 2016, and (b) EBSCo provided additional IT project
work in 2017 to support PHI utilities, including ACE. The percentage of total costs directly
charged decreased slightly from 2016 to 2017.

We also compared the EBSCo billed services for 2016 and 2017 from the preceding table to the
2017 CAM list of services. It is not possible to match the billed versus CAM-listed services fully,
because there is no one-for-one matching of EBSCo service descriptions included in the exhibits
to the PHI CAM from EBSC and service bills - - distinguishing EBSCo from PHISCo practice.

c. PHISCo and EBSCo Costs to Other Affiliates

PHISCo and EBSCo provide services not just to ACE, but to all the affiliates within PHI and
Exelon, as the next table summarizes. The table shows the percentage of total costs directly and
indirectly billed to each affiliate by PHISCo for 2015, 2016 and 2017. The costs for ACE in this
table include “Company 1715 — ACE Financial,” ACE’s financing company. This addition
explains the value differences in this table as compared with some others.
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2015, 2016, 2017 PHISCo Services Provided to Affiliates

PHISCO Costs to Affiliates
2017 Direct and Indirect Costs by Affiliate
Affiliates Total Direct % Indirect %
ACE $ 135,416,667 23.8% $ 29,286,504 22.8% $ 106,130,163  24.1%
Delmarva 165,063,491  29.0% 43,878,996  34.2% 121,184,494  27.5%
Pepco 219,018,530 38.5% 54,658,874  42.6% 164,359,657  37.3%
Total PHI 519,498,688 = 91.3% 127,824,374 7 99.6% 391,674,314  88.9%
EBSC/Exelon 47,134,513  8.3% - 0.0% 47,134,513  10.7%
Other Affiliates 2,141,135  0.4% 469,195 0.4% 1,671,940 0.4%
Total PHISCO $ 568,774,336~ 100.0% $  128,293569 = 100.0% $ 440,480,767  100.0%
2016 Percentage of Direct and Indirect Costs by Affiliate
Affiliates Total Direct % Indirect %
ACE $ 155,313,775 234% $ 29,457,536 21.6% @ $ 125,856,239  23.8%
Delmarva 193,609,128 29.1% 45,668,170  33.5% 147,940,958  28.0%
Pepco 263235466  39.6% 55,777,848  41.0% 207457618  39.2%
Total PHI 612,158,369 " 92.1% 130,903,554 " 96.1% 481,254,815 91.0%
EBSC/Exelon 42660634 6.4% - 0.0% 42,660,634 8.1%
Other Affiliates 10,202,785 1.5% 5,245,069 3.9% 4,957,716 0.9%
Total PHISCO $ 665,021,787 " 1000% $ 136,148,623 " 1000% $ 528,873,165 100.0%
2015 Percentage of Direct and Indirect Costs by Affiliate
Affiliates Total Direct % Indirect %
ACE $ 143,309,752 24.8% % 29,535,188 21.4% S 113,774,564 25.9%
Delmarva 179,214,535 31.0% 43,706,288 31.6% 135,508,246 30.8%
Pepco 239,810,349  41.5% 58,154,693 42.1% 181,655,656 41.3%
Total PHI 562,334,636 = 97.3% 131,396,170 © 95.1% 430,938,466  98.0%
EBSC - 0.0% - 0.0% - 0.0%
Other Affiliates 15,412,947 2.7% 6,808,049 4.9% 8,604,898 2.0%
Total PHISCO $ 577,747,584  100.0% $ 138,204,219 ~ 100.0% $ 439,543,365 100.0%

Form 60 reporting shows the 2017 $47.134M and the 2016 $46.660M as direct charges. However,
management explained that Exelon costs represent allocated costs for services in areas that include
finance, government affairs, human resources, legal, information technology, risk, supply, and
executive support.

Considering PHISCo-provided services and costs to all affiliates, the percentage of directly and
indirectly charged costs to ACE from 2015 through 2017 (pre-to post-merger), remained flat over
the three-year period, averaging about 22 percent for direct charges and 25 percent for indirect
charges. Other chapters addressing affiliate costs by function confirm a lack of substantial
variation in the shares borne by ACE over time. We attribute the decline in the percentage of
indirect costs from 2015 to 2017 to the type of governance and shared service costs transferred
from PHISCo to EBSCo, beginning in 2016. The other affiliates charged by PHISCo include the
PHI-level holding company and Exelon Generation.

The next table shows EBSCo costs charged to affiliates for 2016 and 2017 and the affiliate’s
percentage of direct and indirect costs to the total billed by each charging method. EBSCo’s cost
for 2016 reflects approximately nine months of costs billed by EBSCo to PHI affiliates and 12
months of costs billed to other affiliates, while 2017 includes 12 months of billed costs, making
the costs not directly comparable. Additionally, each year witnesses specific, one-time merger and
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accounting adjustments differing in types and amounts. The Other Affiliates category includes
Exelon’s non-PHI subsidiaries.

2016 and 2017 EBSCo Services Provided to Affiliates

EBSC Costs to Affiliates
2017 Percentage of Direct and Indirect Costs by Affiliate
Affiliates Total Direct % Indirect %
ACE S 34,317,127 1.9% S 4,397,138 0.6% S 29,919,989 2.9%
Delmarva 42,809,378 2.3% 5,910,473 0.7% 36,898,905 3.6%
Pepco 72,161,173 4.0% 10,295,191 1.3% 61,865,982 6.0%
Total PHI 149,287,678 8.2% 20,602,802 2.6% 128,684,876  12.5%
PHISCO 33,439,808 1.8% 13,701,521 1.7% 19,738,287 1.9%
Other Affiliates 1,639,007,131  90.0% 755,651,672  95.7% 883,355,459  85.6%
Total EBSC S 1,821,734,617 100.0% $ 789,955,995 100.0% S 1,031,778,622 100.0%
EBSC Costs to Affiliates
2016 Percentage of Direct and Indirect Costs by Affiliate
Affiliates Total Direct % Indirect %
ACE S 15,390,761 0.9% S 1,993,861 0.3% S 13,396,900 1.5%
Delmarva 18,894,560 1.1% 2,611,971 0.3% 16,282,589 1.9%
Pepco 31,370,546 1.9% 4,043,163 0.5% 27,327,383 3.1%
Total PHI 65,655,867 4.0% 8,648,995 1.1% 57,006,872 6.5%
PHISCO 22,844,915 1.4% 13,237,072 1.7% 9,607,843 1.1%
Other Affiliates 1,556,407,860 94.6% 749,882,638 97.2% 806,525,222 92.4%
Total EBSC S 1,644,908,642 100.0% S 771,768,705 100.0% $ 873,139,937 100.0%

d. Non-Service Company Transactions

In addition to services provided to ACE by PHISCo and EBSCo, ACE provides services to and
receives services from other non-Service Company affiliates. Management states that in addition
ACE charges to and from affiliates, other, cross-company charges occur as well. Most involve
labor for services and materials charged to and from ACE and Exelon’s other utilities. These
charges occur on a limited basis; i.e., for costs directly charged or allocated to an affiliate other
than PHISCo or EBSCo. Such instances can occur when there is storm damage in one affiliate and
other affiliates provide labor resource assistance.

Management does not prepare monthly analyses addressing in detail these non-EBSCo and non-
PHISCo charges (e.g., labor and materials). However, it does include in annual FERC Form 1
reports labor and material transactions exceeding certain thresholds.

The next table identifies costs charged by ACE to non-PHI utility affiliates for 2015, 2016, and
2017. ACE has provided services to two affiliates Atlantic Southern Properties (ASP) and Thermal
Limited Energy Partnership (TELP) for facility and building services and use of intercompany
electricity. ACE also received 2016 and 2017 electric transmission credits from Exelon
Generation, related to ACE/Generation power transactions. ACE purchases of power from
Generation became affiliate transactions following merger closing. ACE discontinued providing
building services and electricity to TELP following its sale in May 2016.
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ACE Services Provided to Non-PHI Utility Affiliates

Affiliates ACE Services Provided to Affiliates
2015 2016 2017

Exelon Generation Company, LLC (EXGEN)
Electric transmission credits S - S (350,167)| S (285,480)
Atlantic Southern Properties (ASP)
Facility services S 352,816 | S 511,776 | $§ 560,679
Intercompany use of electricity 535,715 831,976 605,343
Total S 888,531 (S 1,343,752 | S 1,166,022
Thermal Limited Energy Partnership (TELP I)
Building services S 45,000 | S 18,750 | S -
Intercompany use of electricity 942,051 481,647 -
Total S 987,051 (S 500,397 | S -
Grand Total $1,875,582 S 1,493,982 | S 880,542

The next table presents the costs non-service-company or non-PHI utility affiliates charged to ACE
for 2015, 2016, and 2017. ACE receives services from four affiliates: (a) Generation for power
purchased under New Jersey’ BGS process, (b) Millennium Account Services for meter reading,
(c) Atlantic Southern Properties for a May’s Landing building lease, and (d) PECO Energy
Company for extra high voltage transmission rental. Millennium Account Services and PECO
directly charge their costs to ACE; Atlantic Southern Properties leasing costs get allocated based
on square footage.

Non-PHI Utility Affiliates Services Provided to ACE

Affiliates Affiliate provided services to ACE
2015 2016 2017
Exelon Generation Company, LLC (EXGEN)
Purchase power transactions S - S 37,111,781 | § 28,501,824
Millennium Account Services, LLC
Meter reading services $4,361,801 | $ 4,304,336 | S 4,547,018

Atlantic Southern Properties (ASP)
Building services (Lease of May's Landing) $1,941,722 | $ 2,181,236 | S 2,280,041
PECO Energy Company (PECO)
Extra high voltage transmission rental S - S 83,119
Total $6,303,523 | S 43,680,472

-

107,736
35,436,620

W

Two other transaction paths for affiliate cost flows consist of: (a) costs charged to the PHI Holding
Company category, and (b) “convenience payments.” The PHI Holding Company category
includes a variety of costs, which include interest expense and dividend income, state and federal
tax liabilities, minority equity positions from purchased companies, goodwill impairment costs
and charges from PHISCo and EBSCo predominately for Executive Management, Financial
Services & Corporate Expenses, and Human Resource costs. ACE does not bear any of these costs,
either through direct charging or allocation. Convenience payments comprise those made by one
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entity on behalf of another. For example, PHISCo or EBSCo normally pay invoices for the
purchase of goods and services made for more than one company. Convenience payments, also
known as “pass-through costs” get reported on annual PHISCo and EBSCo FERC Form 60 reports
in Schedule V.

D. Conclusions

1. The PHI Cost Allocation Manuals used during the period of this audit provided sufficient
documentation of the cost assignment procedures among the PHI affiliates, but lacked
sufficient documentation of cost allocations to ACE from EBSCo. (See Recommendation
#1)

CAMs should provide the principal documentation of cost assignment procedures for internal
company personnel, and should provide clear standards for regulatory and auditor examination
and testing. CAMs should provide a sound, comprehensive understanding of costing principles
and procedures and sufficient detail and granularity to give users a clear basis for performing tasks
required for full, fair charging and for an independent examiner to validate such charging.

The main body of the PHI CAMs in use from 2015 through 2017, together with their incorporated
PHISCo Service Agreements, document the cost assignment procedures from PHISCo to ACE and
other PHI affiliates, and set forth the procedures for cost assignment among other PHI affiliates,
including ACE. These documents provided the general costing principles and included sufficient
information about cost accounting, accumulation, and distribution methods to produce a basic
understanding of principles and procedures. More importantly, the PHISCo Service Agreement
detailed the services provided to affiliates, and listed the allocators for each specific service and
the precise definition of allocators.

The 2017 CAM, in use following the 2016 Exelon merger, references the costing of inter-affiliate
transactions involving ACE’s new Exelon affiliates, principally set forth in two exhibits: the
EBSCo General Services Agreement and the 2017 Exelon Business Services Company Service
Areas & Cost Assignment Methods. The CAM’s main body provides some information about
Exelon costing principles and the two exhibits give high-level information about services provided
and allocators used. However, none of the documentation provides information about the cost
accounting, accumulation, and distribution methods EBSCo uses. Moreover, for many EBSCo
services, it is not clear which allocation method EBSCo applies to some of the services it provides.

For those services lacking appropriate detail, Exelon has simply listed a set of possible categories
of allocators that can be used, with the determination to be based on “an appropriate cost-causative
allocation methodology.” Therefore, the CAM provides insufficient guidance on how to assign or
allocate costs, leaving broad discretion on how to do so. The lack of this information becomes
particularly significant in light of Conclusion #5’s observation that the vast majority of EBSCo
costs to ACE come through allocation - - not direct charging. An Exelon BSC Service Catalog,
not part of the CAM, provides a more detailed breakdown of services provided and links specific
service with an allocation method. However, even the catalog often fails to specify specific
assignment and allocation bases, frequently permitting any “Cost Causative Method.”
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The Exelon documentation also lacks detailed definitions of the precise formulas used to calculate
the allocators.

2. PHI did and Exelon now employs industry-leading and effective systems for cost
accounting, accumulation and distribution to and among affiliates; they have been
accompanied by detailed documentation and transparency for the affiliates receiving
Services.

Through 2017, PHISCo used SAP, moving to Exelon’s Oracle-based general ledger and
accounting system in 2018. Both systems are robust and are in use at a very large and broad set of
large companies. The systems record the accumulation and distribution of transaction cost flows
from the initial source of the transaction to the final charges to benefitting affiliates, such as ACE.
PHISCo’s Intercompany Accounting group exercised appropriate responsibility for cost
accounting. EBSCo’s accounting and finance groups have responsibility for ensuring that affiliate
transactions get recorded properly and in accord with applicable requirements. EBSCo employs
processes similar to those PHISCo had employed for the accumulation and distribution of costs.

Our review of month-end closing and cost flow processes used to accumulate and distribute costs
to and from affiliates found the processes and systems adequate in providing accurate and
transparent costs charged to affiliates.

3. PHISCo and EBSCo calculate pricing of affiliate services, allocation factors, and
overheads correctly, and have used adequate processes to charge affiliate costs.

PHISCo’s former ATPs provide standard rates, which include overheads, for direct charging of its
costs. PHISCo used allocation ratios, or SKFs, to allocate the remaining residual costs following
all those directly charged. EBSCo uses actual labor costs to direct charge and allocate costs. Both
approaches serve for service companies providing generally similar services to similarly situated
utility affiliates. Our review and examination of PHISCo and EBSCo processes for direct charging
and allocation found them appropriate and sufficient.

We also recalculated PHISCo’s ATPs, associated overheads, and allocation ratios, finding all those
we tested correctly calculated. As the Company noted, EBSCo does not use ATPs but charges out
actual labor to affiliates. The change at the start of 2018 to Exelon’s approach of charging actual
labor dollars will bring all to a single approach, which will be time-based charging, while
continuing to provide an accurate means for such charges.

4. The cost allocation factors used by PHISCo and EBSCo differ in many cases for the same
services performed, and PHISCo and EBSCo use different general allocators; however,
it is not clear whether this significantly affects the allocations of costs to ACE. (See
Recommendation #2)

PHISCo and EBSCo use different general allocators. PHISCo uses a two-factor allocator,
averaging the ratio of operations and maintenance costs with that of gross property, plant, and
equipment. EBSCo uses a modified version of what is known as the “Massachusetts Formula,”
based on averaging three factors: gross revenues, total assets, and direct labor. Furthermore, the
two service companies use different versions of some cost-causative allocators, and do not apply
the general allocators or the cost-causative allocators to the same service functions.
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Use of different allocators for the same function can cause confusion and distortions in the
allocations. A company filing with the BPU analyzed the impact of using these different allocation
methods, based on data for 2017. That filing showed a lower aggregate allocation of EBSCo costs
to ACE under the EBSCo versus the PHISCo allocators for functions transferred from PHISCo to
EBSCo for that one year. Whether this result is unique to 2017 or will continue in the future is an
open question. It also begs the question as to why management continues to use multiple allocators.

Management filed PHI CAM and PHISCo service agreement modifications with the BPU on
December 20, 2017, with an effective date of January 1, 2018. Management has noted that these
modifications include provisions calling for allocating the costs of most PHISCo support services
using the general allocator, as opposed to the service-specific cost-causative allocators used
previously. An example of those previous allocators is the use of the ratio of the number of end
users to allocate information systems support costs. These modifications may significantly
increase the percentage of costs allocated using the PHISCo general allocator. If so, since the
revised service agreement continues PHISCO’s use of the two-factor general allocator despite the
change from the SAP system to EPS in 2018, these changes would likely exacerbate the impact of
differences between the PHISCo and EBSCo general allocators on ACE.

5. The fraction of service company costs directly charged to ACE, already comparatively
low, has fallen significantly lower since our last examination of PHISCo charges. (See
Recommendation #3)

Direct charging of the costs of the services that centralized support organizations provide to
benefiting affiliates generally provides a more precise and effective means than cost allocation
when direct charging is possible and appropriate. At the same time, however, it is difficult to
identify causative allocation bases for some common costs (e.g., many executive and
administrative services). Management states that both PHISCo and EBSCo prioritize direct
charging of costs. Such prioritization by EBSCo is also a commitment of the merger (Paragraph
76 of the Stipulation of Settlement in the Merger Docket). Nevertheless, the overall percentage of
directly charged costs from both PHISCo and EBSCo has remained comparatively low, as the next
table illustrates.

Service Company Charges to ACE — Direct vs. Allocated Percentages

Year | Service Co. | % Direct | % Allocated
2015 | PHISCo 20.6 % 79.4 %
EBSCo -- --
Total 20.6 % 79.4 %
2016 | PHISCo 19.0% 81.0%
EBSCo 13.0% 87.0%
Total 18.4% 81.6%
2017 PHISCo 21.6% 78.4%
EBSCo 12.8% 87.2%
Total 19.8% 80.2%
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We observed a general trend toward lower percentages of direct charging from PHISCo, even
before the merger. Our earlier audit of Pepco, covering the period from 2009 through 2011, found
that overall direct charging to the PHISCo utility affiliates dropped from 36.5 to 29.5 percent over
that period.

The PHISCo Service Agreement attached to the 2017 CAM states that “[t]o the extent practicable,
services will be directly charged.” The EBSCo Services Agreement attached to the 2017 CAM
states that the EBSCo cost assignment methods:

generally require direct billing of services to the extent possible, then allocation
based on cost causative allocation methods of costs that cannot be directly
assigned

— but also that —

[d]irect charges shall be made so far as costs can be identified and related to
the particular transactions involved without excessive effort or expense.

Thus, it appears that management only commits to direct charging “to the extent practicable” and
“without excess effort or expense,” which suggests that it is not likely to make any special efforts
to ensure that direct charging will be maximized. The current low fraction of EBSCo direct
charging also calls into question Exelon’s commitment to Settlement Stipulation Paragraph 76
requiring direct charging of EBSCo costs whenever practical and possible. Indeed, as noted in
Conclusion #9, the Exelon time reporting system may contribute to the small amount of direct
charging because it uses default coding of the charges, thereby requiring employees explicitly to
change the charging code from the default (mostly allocated) code to a direct charging code when
a portion of the time they are reporting may be directly for a single affiliate.

Management observed that, upon the completion of the merger in 2016, EBSCo made system
updates to add charge codes that would facilitate direct charging to PHI affiliates and
communicated these changes to the employees. It is not clear based on the data shown in the table
above updating has had a substantial impact on the direct charging shares of total costs borne by
ACE.

6. The fraction of service company costs allocated to ACE using general allocators is very
high. (See Recommendation #4)

Directly charged amounts comprise, as the prior conclusion observed, a comparatively small share
of total affiliate costs borne by ACE. The same is true of costs allocated using causally-based
factors. This leaves, as the next table shows, a very high percentage of affiliate costs coming to
ACE through general allocators. EBSCo charged using its Massachusetts Formula general
allocator 56.6 percent of the portion of its 2017 costs that were allocated rather than directly
charged to ACE. PHISCo charged 39.5 percent of the allocated costs using its Two-Factor general
allocator. Combined, the total percent of all 2017 costs that ACE bore from the two service
companies under their general allocators came to 43.2 percent.
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2017 Service Company Charges to ACE
Charging Method | PHISCo | EBSCo
Direct 21.6% | 12.8%

General Allocator | 30.9% | 49.3%
Other Allocators 475% | 37.8%
Total Allocated 78.4% | 87.2%

General allocators derive from averages of various broad characteristics of entities served by
service companies and other affiliates. PHISCo’s general allocator is based on the average of two
factors: (a) operations and maintenance costs, and (b) gross property, plant, and equipment.
EBSCo’s general allocator is based on three factors: (a) gross revenues, (b) total assets, and (c)
direct labor. Such broadly constructed and averaged allocators bear a very indirect relationship to
the drivers of work. Cost-causative allocators properly defined and applied better reflect what
drives the efforts and therefore the costs of service company work for affiliates. Examples include
using the square footage of buildings to charge for work of a facilities group or using numbers of
employees for work of a human resources group. General allocators should usually be restricted
to very high-level corporate functions like executive management. The very extensive use of
general allocators here provides a much less desirable means of allocation, despite management’s
view that using such allocators is “more efficient” and more “consistent.”

The numbers shown in the table above indicate that PHISCo has made somewhat lesser use of its
general allocator than did EBSCo for 2017. However, we anticipate a change (and one in the wrong
direction) in the future, given the modifications to the PHI CAM and PHISCo service agreements
filed with the BPU on December 20, 2017. Management has stated that these modifications include
provisions specifying the allocation of the costs of most PHISCo support services under the general
allocator - - in lieu of service-specific cost-causative allocators used previously. These
modifications will likely increase the percentage of costs ACE bears under PHISCo’s general
allocator. Whether these changes have a significant impact on cost allocation to ACE depends on
how different the general allocator allocation ratios are from the cost-causative ones. Management
has stated that it has assessed the impact of the changes in the PHISCo allocators introduced in the
new CAM to ensure they will not have a significant or material impact on ACE or the other
PHISCo affiliates. Nevertheless, because these modifications will strongly tend to increase the
fraction of costs allocated by the general allocator, they may at least exacerbate any distortions
produced by the use of inconsistent general allocators between PHISCo and EBSCo and suggest
the need for vigilance about this matter going forward.

7. Management has used transparent and appropriate methods for charging the much
smaller charges from affiliates besides the service companies to ACE and between ACE
and other affiliates.

Excepting charges from the two service companies, PHISCo and EBSCo, the most significant
inter-affiliate charges involving ACE during the 2015-2017 period involved Basic Generation
Service electric supply from Exelon Generation under agreements produced through the BPU’s
competitive procurement process. Excluding these purchases, the total amount of non-service
company transactions remained at a comparatively low level (about $9 million annually) from
2015 through 2017. Most of these annual amounts are charges to ACE. Most of that remainder
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involved directly charged costs from Millennium Account Services and PECO, although some
involved leasing costs (allocated on the basis of square feet) associated with Atlantic Southern
Properties. The charging methods proved consistent with the requirements of the CAM.

8. Exelon provides some policy documents and training to employees to control the
initiation of affiliate transactions and assignment of affiliate transaction costs; however,
these documents and training provide less information about and emphasize less the
importance of complying with regulatory affiliate transaction requirements than those
formerly used by PHI. (See Recommendation #3)

The Exelon Corporation Code of Business Conduct covers the need for ethical employee conduct
in a wide range of business contexts. A strong message from the Chief Executive Officer
introduces the code and it makes clear the disciplinary consequences for non-compliance in
general. Management provides mandatory Annual Code of Business Conduct Training, developed
each year by the Exelon Ethics Office. Most employees complete this training using the Exelon
electronic Learning Management System. This system also documents employee completion of
the training, which the Ethics Office reviews and certifies. All management employees must also
complete an Annual Code of Business Conduct certification, which requires disclosure of potential
conflicts or appearance of conflicts of interest. The Ethics Office reviews the certification, and
follows up and investigates as appropriate. However, this training provides only very high-level
information about affiliate transaction requirements and how to comply with them.

The Exelon Code includes two brief sections related to proper conduct with affiliates and
assignment of affiliate transaction costs: (a) “Creating, Maintaining and Disclosing Accurate
Books and Records,” and (b) “Ensuring Appropriate Affiliate Interactions.” The first of these
sections lists regulators among those who rely on accurate books and records, observing that
“[a]ccurate and transparent record keeping ... helps us to meet our legal and regulatory
obligations.” However, this section provides no information about any particular requirements of
regulated utility accounting. The other section specifically addresses affiliate interactions, and
includes among the list of requirements for “appropriate affiliate interactions” the need to
“properly charge or allocate costs” involving regulated utilities. It fails, however, to define proper
charging and allocation or state where to find out how to do so correctly. The document lists some
codes of conduct and affiliate regulations. However, since the latest version of the Code provided
to Liberty is dated 2015, this list does not include any state requirements applicable to the former
PHI utilities, including ACE.

Furthermore, the Code does not provide any links to or explanations of where to find these
requirements. Management advised that “managers are responsible for ensuring that their staff
uses the proper cost objects on all source transactions such as timesheets, material requisitions and
voucher payments,” although the Code itself does not make this explicit, apart from a general
statement that managers “must understand and communicate laws and regulations affecting their
areas of operation.”

By comparison, the PHI Corporate Business Policies document, the last version of which was
dated 2016, provided considerably more detail about how to comply with cost allocation
procedures. It included explicit references to the CAM and the relevant state and Federal codes of
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conduct and compliance plans along with links to each of these. The PHI Corporate Business
Policies document notably includes the following wording emphasizing the importance of
compliance with cost allocation regulations: “Cost allocations play a significant role at PHI”” and
that “PHI’s business is subject to regulations in the states where PHI has customers and PHI must
comply with the mandates for cost allocation methods in these various jurisdictions.” The Exelon
Code contains no such strong language explicitly addressing appropriate cost allocation.

As remains the case, PHI management employees also were required to complete an annual
certification process. This process has included the requirement for management employees to
take and pass an online training course on the Corporate Business Policies. This course explicitly
noted the need for proper cost allocation and highlights that regulatory codes of conduct and the
CAM, including the statement: “All those working at PHI must comply with these codes and rules.
It is your responsibility to review the codes and the CAM and to understand your responsibilities
and what you may and may not do.”

9. PHI’s former and Exelon’s current time reporting systems and processes provide
capabilities and controls allowing for accurate time reporting; however, the Exelon
system includes a default cost assignment method, which tends to discourage direct
assignment of labor costs from the service companies. (See Recommendation #5)

Through 2017, PHI employees used the SAP CATS module for time entry. This module allowed
employees to associate all or portions of their time with “cost objects” that were used for assigning
employee time and other costs to various entities. Employees either entered their time directly into
the system or approved Time Administrators performed the time entry for the employee. Except
for high paygrade employees, an employee’s supervisor or cost center manager had to approve the
time for each payroll period and was responsible for ensuring that the time was coded to ensure
proper cost assignment. A detailed quick reference guide and other reference sheets were available
to assist employees in the time entry process. PHI also had a Payroll Time Entry and Approval
Policy document containing the policies that govern this process. This document included among
its contents a policy for proper cost allocation in time reporting, which stressed:
e The employee’s responsibility to charge to the appropriate cost object.
e The time approver’s responsibility to make sure that the appropriate cost object has been
charged.
e That fixed time distribution (that is, the same amount of time being charged to the same
cost objects on a daily basis) was not permitted.

EBSCo and other Exelon employees use the eTime system for time entry. In this system, employee
time is assigned to “codeblocks,” which the Exelon financial system uses for cost assignment and
allocation. A notable feature of this system, however, assigns to employees default codeblocks to
which the employee time is automatically assigned - - unless the employee affirmatively enters a
different codeblock. Management assigns a default codeblock to each employee based on the role
she or he performs and the employee’s business unit and department.

Exelon’s internal time entry documentation notes that “most employees are assigned an ‘allocate
all’ operating unit code block as the default for labor charges.” Thus, unless an EBSCo employee’s
normal work involves a single affiliate, the default time assignment will be some form of
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allocation. In cases where an EBSCo employee occasionally does work directly for an affiliate,
that employee must enter a different codeblock from the normal time entry mode. Such default
time reporting systems tend to discourage direct charging. Management asserts that it prioritizes
direct charging of costs, such prioritization by EBSCo comprising a commitment of the merger.
Furthermore, the annual communication Exelon sends to EBSCo employees clearly states the need
first to directly charge a single affiliate when appropriate, or to specify appropriate affiliates for
allocation when only a subset benefit before using the default codes. Nevertheless, the use of
default codes as a “path of least resistance” for time reporting requires what we view as a higher
than necessary level of employee vigilance in order to achieve these objectives and commitments
in practice. As noted in Conclusion #5 the actual fraction of EBSCo direct charging is quite small
- - a result to which default coding in eTime likely contributes.

Positive time reporting, in which employees must consciously consider the appropriate coding for
their work, allows more precision and accuracy in time reporting by placing the choice of coding
at a level closest to the actual work performed, the employee or time keeper, rather than relying
on a larger work center to determine an “average” cost assignment for all employees in the center
over time, as a default reporting structure does.

10. Employee expense reporting systems and processes provide capabilities and controls
sufficient to ensure accurate and appropriate assignment of employee expenses.

Through 2017, PHI employees used a corporate credit card to pay for most business travel
expenses. Employees recorded expenses not charged to a corporate card into an SAP module, with
training to use this module required and provided. PHI required approval of expenses by higher
level managers and provided training for approvers. Other Exelon employees followed and
continue to follow a similar procedure and also have access to training materials. Like the former
PHI process, Exelon uses a well-defined process for expense approval. These processes include
appropriate and sufficient procedures to ensure reasonably accurate expense reporting.

E. Recommendations

1. Update the EBSCo CAM to provide more complete information about allocation
methods and procedures. (See Conclusion #1)

The EBSCo CAM does not sufficiently specify how EBSCo determines the costs it charges
through allocation. In particular, the CAM lacks complete documentation as to: (a) which
allocators apply to each activity provided, and (b) the precise, quantified factors to be applied.
Management needs to add this detail to the CAM.

We did find internal documentation providing more specificity on the allocators applicable for
each service in EBSCo Service Catalog. However, even this document fails in many cases to
specify the exact allocators used. An enhanced version of the catalog can address the lack of
definition of the precise allocators by service or activity. We have, however, found no internal
documentation specifying precise allocation formulas, thus requiring more extensive enhancement
to address the lack of precise, quantified factors.
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2. Reconcile the differences between the PHI and Exelon cost allocation schemes to create
a uniform method for allocating costs to ACE from all affiliates. (See Conclusion #4)

PHISCo and EBSCo frequently use different allocators for the same services to allocate costs to
ACE and the other PHI utilities. Also, the two service companies use different general allocators.
This difference could be especially significant, given the particularly high fraction of costs
allocated via a general allocator currently and likely even more so in the future as noted in
Conclusion #6. The Company’s analysis of 2017 costs showed a lower aggregate allocation of
EBSCo costs to ACE using the EBSCo allocators rather than the PHISCo ones for those service
company functions that have transferred from PHISCo to EBSCo.

A single, integrated set of allocators has substantial appeal. We do, however, recognize that the
technical and operating services provided by PHISCo and its more limited set of “customers” (the
three PHI utilities) may call for differences. Unlike PHISCo, which serves only electricity
distribution utilities, Exelon operates very large generation and marketing businesses. Moreover,
to the extent that a change in the formulas changes cost shares among the utilities (those of PHI
for PHISCo, but all of them for EBSCo), it may be that some in the jurisdictions involved will see
the matter in terms of cost “winners” and “losers.”

Therefore, what is in order is a comprehensive review of the activity definitions each of the two
service companies use, a justification of differences between them, an explanation for stakeholders
across the Exelon utility footprint of the effects of reconciling those differences that are not
justified by differences in the underlying activities involved, and a recommendation for producing
a more integrated approach and detail. History, or even regulatory precedent for that matter, do
not alone justify continuation just on the basis of “momentum.”

3. Undertake focused efforts to make clear that management’s stated priority on direct
charging sufficiently impels employees to do so. (See Conclusions #5 and #8)

The proportion of service company (PHISCo and EBSCo) costs directly charged to ACE, rather
than allocated, have decreased in recent years. Changes in the nature of the PHISCo services, such
as the reorganization to move direct charging employees into the utilities and consolidation of
support systems across the utilities, may partly explain the trend for the PHISCo costs.

Management should investigate in a comprehensive and structured way reasons for the decreased
percentage of service company costs directly charged to ACE. This examination should be
followed with corrective action to address all cases where decreases in or sustained low levels of
direct charging result from: (a) systems and methods that make direct charging burdensome for
employees, (b) insufficient attention to the production of a sufficiently comprehensive and robust
set of activity and other charging codes, (c) restricting opportunities to directly charge time or
assign it to causally-based, specific allocators by committing more work to general allocation, and
(d) leaving broad discretion through insufficient attention to causal method allocation and formulas
in governing documents (like the CAM and related materials).

Management’s examination should include a detailed review of cost charging records to ensure
that cost assignments give the required priority to direct charging. The available information and
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the nature of the approaches (e.g., hardcoding time entries) does not give confidence that such a
priority has practical impact.

The appropriate direct charging percentage for a service company depends on the nature of the
services provided by that company to the operating affiliates. Although this means that there is no
single benchmark that can be used to assess whether the amount of direct charging is correct, it is
important to monitor trends in the direct charging percentages and to test samples of individual
transactions to ensure that any observed trends can be accounted for through actual changes in the
nature of the services provided by the service company rather than simply through inattention to
appropriate time and cost charging.

The Exelon Corporation Code of Conduct and its associated training lacks much emphasis on
appropriate charging methods or information about how best to comply with cost assignment
requirements. Enhancing these to stress the importance of direct charging could improve its use
by employees. Even more specifically, Conclusion #7 and Recommendation #5 address the need
to avoid default time charging, which should also provide a means to improve the amount of direct
charging.

4. Investigate the reasons for the excessive use of the general allocator in assigning service
company costs to ACE and examine and implement means for reducing the use of general
allocators through direct charging or using appropriate cost-causative allocators. (See
Conclusion #6)

PHISCo and EBSCo charge a large fraction of their costs to ACE using a general allocator. For
EBSCo, the costs charged using the general allocator comprise the largest fraction of all charging
methods. The revised CAM, effective 2018, now specifies a larger use of the general allocator for
PHISCo also, which means that the PHISCo general allocator fraction is likely to rise as well.
General allocators provide the least specific means of cost charging and therefore should be
avoided unless they are absolutely necessary. Given their high use by PHISCo and EBSCo, the
Company should review its cost assignment procedures and consider ways to reduce their use and
substitute them with either direct charging or cost-causative allocators.

5. Eliminate default time charging from the Exelon employee time entry system and replace
it with a positive time reporting process. (See Conclusion #9)

The Exelon eTime system uses default time charging. Employees must take affirmative action
each time they access their time records to change the coding assigned to them in eTime.
Otherwise, the system automatically charges their time to their default codes. Such default time
charging likely has a bearing on the low percentage of direct charging to ACE. Whether or not this
is the case, employees are usually the best judges of what they have spent their time on and hence
whether a single affiliate was the beneficiary of their work. Therefore, it is a much better practice
for employees to always consciously choose the charging codes for their time.

Replacing the practice of default charging by positive time reporting, which requires employees
always to choose the appropriate charging codes, prompts them to consider actively how their time
was applied and who benefited from their work. It might be argued that positive time entry makes
time coding more difficult for employees, but many time entry systems allow employees to set up
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profiles containing a list of the standard codes they might want to use in order to facilitate the time-
entry process. If this is not available in eTime, it should be introduced.
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Chapter V: Capital Allocation

A. Background

We examined capital allocations among Exelon subsidiaries, focusing on how management and
the boards of directors determine capital required by and made available for ACE. We assessed
the appropriateness of ACE capital allocations relative to those of the other Exelon subsidiaries,
both utility and non-utility. Large recent and continuing ACE capital expenditures warrant a two-
sided determination of appropriateness - - testing whether ACE receives too much or too little in
relation to its service needs.

Among holding companies, the most prevalent approach to allocating capital among utility and
non-utility subsidiaries takes place at the highest executive leadership and board levels, typically
as part of comprehensive, regularly performed strategic and long-term planning processes.
Strategic and long-term holding company plans often provide top-down spending guidance from
which subsidiaries begin in making their contribution to the overall allocation process. Utility-
subsidiary-derived capital expenditure plans (at the ACE level, for example) should form a primary
element in the holding-company capital allocation processes. Best practice includes: (a) utility-
formulated initial plans addressing capital needs required to sustain required and effective levels
of service and (b) followed by top-level enterprise-wide consolidation and coordination informed
by knowledge of needs as utility-level management envisions them. The formation of such
baseline, utility-level capital requirements calls for the use of well-developed plans incorporating
bottom-up analyses of service needs in relation to existing infrastructure and means for expanding
and enhancing it.

Pre-merger capital planning for ACE occurred at the PHI level, under planning conducted for the
three operating utilities in a coordinated fashion. PHI operated pre-merger with a very high level
of technical and operating resource consolidation across its three utilities. That consolidation
continues at PHISCo, making PHI-level (versus ACE-level) planning resources and activities
central to ensuring that ACE receives appropriate amounts of ongoing capital to meet utility
reliability, infrastructure, growth, and strategic needs. Transient conditions sometimes will
appropriately produce immediate-term perturbations in an operating utility’s share of total holding
company capital, but continuing such dislocations over the mid- to long-terms can produce
reliability consequences. Similarly, over-allocation can generate expenditures that produce an
“overbuilt” system whose capabilities exceed levels needed to produce acceptable levels of service
reliability, quality, and safety.

B. Findings

/. Capital Allocation Trends

As 2014 began, PHI projected moderately declining capital expenditures for the next five years -
- from a projected of $1.29 billion in 2014 to $1.131 for 2018. The next table shows actual capital
expenditures in 2013-2018 for the PHI and Exelon utilities, and for Exelon Generation as reported
in Exelon and PHI annual 10-K reports (actual through 2017 and estimated for 2018). Annual
capital expenditures for all three former PHI utilities did not decrease as expected in 2014, but
have actually increased substantially. The increase for the three years since the merger (beginning

March 11, 2020 U/~ Page 97
The Liberty Consulting Group



Board of Public Utilities Final Report — Public Version Audit of Atlantic City Electric
State of New Jersey Capital Allocation Docket No. EA17030297

with 2016) has been even greater, amounting to 25 percent. Exelon merger commitments included
a requirement to spend at least 90 percent of the aggregate ACE budget for certain reliability
programs over the 2016 through 2021 period. Management has reported that capital spending
through December 31, 2018 underwent review by Staff and Rate Counsel in ACE’s most recent
rate case.

Capital spending at the Exelon legacy utilities (Commonwealth Edison, PECO and BGE) over the
same three years grew at a much lower rate than those at PHI since the merger. From 2015-2018
legacy-utility expenditures grew by six percent (one quarter of the rate at the PHI utilities), and
have actually fallen since 2016. At the same time a dramatic decrease of nearly half (45 percent)
has occurred in Exelon Generation capital spending over these three years.

Exelon and PHI Capital Spending (Utilities and Exelon Generation) 2013-2018

Millions of Dollars Year-Over-Year Change
Year |2018 E|2017 A|2016 A[2015 A[2014 A|2013 A| Year [2018 E[2017 A[2016 A|2015 A|2014 A| 18515
Exelon Utilities
comed | $2,125 | $2,250 [ $2,734 | $2,398 [ $1,689 [ $1433 | comed | -6% [-18% [ 14% [ 42% [ 18% [-11%
PecO | s800 | $732 | se86 | seo1 | se61 | 537 | PECO | 9% | 7% | 14% | 9% [ 23% [ 33%
BGE | $1,000 | $882 | s$034 | $719 | s620 | sse7 | BoE | 13% | 6% [ 30% [ 16% | 6% | 39%
subtotal | $3,925 | $3,864 | $4,354 |$3,718 [$2,970 [$2,557 | subtotal | 296 | -11% | 17% | 25% [ 16% | 6%
PHI Utilities
Pepco | $725 | $628 | $586 | $544 | $567 | $576 | Pepco | 15% | 7% | 8w | 4% | 2% | 33%
Delmarva| $400 | $428 | $349 | 352 | $352 | $357 [Demarval 7% | 23% | 1% | 0% | -1% | 14%
$225 $261  ACE

Subtotal | $1,500 | $1,368 |$1,246 [$1,196 |$1,144 | $1,194 | Subtotal | 10% 10% 4% 5% -4% 25%
Exelon Generation

Subtotal | $2,100 | $2,259 | $3,078 | $3,841 |$3,012 [ $2,752 | Subtotal | -7% | -27% | -20% | 28% 9% -45%
TOTAL |$7,525 [$7,491 [$8,678 | $8,755 | $7,126 | $6,503 | TOTAL 0% -14% | -1% 23% | 10% | -14%

Exelon and PHI 10-K reported information above showed a strong shift away from spending on
generation and strongly toward the legacy PHI utilities. ACE capital spending since 2015 has
grown by the same 25 percent occurring at the overall PHI level. With Pepco and Delmarva a first,
post-merger focus, the capital expenditure growth focus for 2018 lies on ACE - - slated for a 20
percent increase over 2017 actual capital expenditures.

The large Exelon Generation capital expenditure reductions shown in the preceding chart on their
own suggest a clear shift away from the previous growth strategy in that business. The Exelon 10-
K report for 2017 (filed in January 2018) confirms its existence. In reconciling net income
amounts, a footnote (nearly identical to a number of others), states that a table provided:

Reflects the one-time recognition for a loss on sale of assets and asset impairment charges
pursuant to Generation’s strategic decision in the fourth quarter of 2016 to narrow the
scope and scale of its growth and development activities.
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A February 2018 presentation to investors and the capital markets observed that Exelon is “Driving
Costs and Capital Out of the Generation Business” and expressed a “Value Proposition” describing
its investment strategy of:

Capital allocation priorities targeting:

e Organic utility growth

e Return to capital to shareholders with 5% annual dividend growth through 2020

e Debt reduction

e Modest contracted generation investments.

Exelon’s SEC filings and investor communications clearly emphasize a strategy and capital
allocation plan focused on regulated utility investment growth and large reductions in generation
investment. Exelon dedicated a portion of the 10K report filed in early 2018 to “Growth
Opportunities.” Its discussion confirms the profound shift from generation to utility operations as
the source of growth. The description of its “Regulated Energy Businesses states that:

The PHI merger provides an opportunity to accelerate Exelon’s regulated growth to
provide stable cash flows, earnings accretion, and dividend support. Additionally, the
Utility Registrants anticipate investing approximately $26 billion over the next five years
in electric and natural gas infrastructure improvements and modernization projects,
including smart meter and smart grid initiatives, storm hardening, advanced reliability
technologies, and transmission projects, which is projected to result in an increase to
current rate base of approximately $15 billion by the end of 2022.

By contrast, the description of growth in the “Competitive Energy Business” emphasizes what
appears to be more a maintenance strategy for existing assets and an exploration of new technology
that may provide a downstream source of growth:
e Continually assessing generation asset “optimal structure and composition”
e Exploring power and gas sector “wholesale and retail opportunities”
e Ensuring “appropriate valuation of its generation assets, in part through public policy
efforts”
¢ Identifying opportunities to “provide generation to load matching as a means to provide
stable earnings”
e Identifying “emerging technologies.”
Exelon’s current capital allocation and investment strategy as publicly shared with the financial
community in this year’s investor presentations shows a $26 billion, five-year investment in its
utilities, summarized in the next table. Exelon has reported that this capital plan results in utility

“rate base growth of 7.4% (annually), representing an expanding majority of earnings” ” given
continued contraction of the generation business.
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Reported Exelon Utility Capital Spending Plans through 2021
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The Exelon Capital Plan annually allocates 19-21 percent to the PHI utilities (3-5 percent to ACE),
51-53 percent to the Exelon legacy utilities, and 26-30 percent to Exelon Generation over the next
four years. The Exelon Generation capital allocation drops significantly as soon as 2019.

2. PHI’s Adoption of Exelon Capital Allocation Processes

Pre-merger PHI capital allocation began under the holding-company strategic planning process,
beginning in May. A process conducted each year targeted the preparation of a five-year strategic
plan by October. Presentation to the parent board of directors, usually at a late-September retreat
provided an opportunity for director review while plans remained preliminary. Focus in the
October through January period lay on refinement and adjustment of budgets and five-year capital
plans for presentation to senior management and to the parent board for approval during January.

Post-merger Exelon capital allocation brought significant change for PHI and for ACE. Exelon’s
financial planning revolves principally around a coordinated set of five-year plans termed Long-
Range Plans (LRPs). PHISCo (for the PHI entities), the other Exelon utilities individually, and
Exelon Generation each prepare an individual Long Range Plan. Executive management at the
Exelon corporate level then integrates these plans into its overall Long Range Plan at the holding
company level.

A highly structured process, consisting of two principal stages termed LRP 1.0 and LRP 2.0,
produces the holding company Long Range Plan. LRP 1.0, the first stage, runs from April to
September each year, culminating in five-year plans that undergo review, amendment, refinement,
and approval under LRP 2.0, which seeks to produce board-approved, integrated, five-year plans
by early February. For example, presentation to the PHI board of the PHI-level, LRP 2.0 plan for
2018-2022 came on February 6, 2018.
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PHI’s migration to the Exelon long-range planning processes has continued through work on this
years’ (2018-2022) version. The migration began with the use by PHI of Exelon’s planning
timelines. Prior to systems integration, PHI’s use of different platforms and accounts precluded
full integration. In late 2016, PHI began using the Exelon processes for 2017 through 2021 plans,
continuing to adopt Exelon processes in connection with the 2018 through 2022 Long Range Plan.

3. Capital Allocation under the Exelon Approach

The next chart depicts at a high level the processes used to determine capital allocations for PHI
under the 2018-2022 Long Range Plan.

PHI/ACE Capital Allocation Process Flows

‘ Target Setting/Spending Guidance ‘
CAPEX Origination
Project Validation - ECAP Project Authorization

PHI

2

‘ Evaluation and Prioritization ‘

Presentations to PHI
Executive Management

Exelon
Utilities

Exelon

‘ Exelon LRP 1.0 Approvals ‘
E
O
Exelon LRP 2.0 Approvals

We discuss each of the steps depicted in the process below.

a. Target Setting

) ; ; The Long Range Plans comprise the primar

Target Setting/Spending Guidance documents(::J used gby the Exelon pentities to ?dentifz
capital and O&M plans and budgets. Typical of Exelon’s approach broadly to formalizing
management processes, comprehensive policies and procedures cover the building of plans for
future capital and O&M expenses. PHI has now begun working under most of them, but full
process and procedure integration has not yet reached completion.

Exelon’s approach to target setting in advance of the CAPEX plan building provides a particularly
noteworthy foundation for planning. This “Capital and O&M Target Setting” step comes first in
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Exelon’s approach to preparing the five-year LRP and annual financial plan. In April and May of
each year, PHI-embedded Finance persons assigned as “partners” to utility operating company
leadership work with management (PHISCo Technical Services in the case of ACE) to identify
known or expected changes in capital and O&M totals contained in the four remaining years under
the existing Long Range Plan. PHI-embedded Finance and PHISCo management also identify and
assess operational needs for the coming year, which will comprise the last of the five to be
addressed by the next plan.

As Exelon describes its process in planning manuals, PHI Utility Finance personnel work with
Exelon-level personnel (corporate Finance and Exelon Utilities leadership) and other relevant
Exelon leaders “to develop Capital and O&M targets for the upcoming five-year plans that align
with Exelon Corporation’s goals and metrics”, including but not limited to:

e Customer Rates e Net Income e Operational Goals
e ROE e Dividend Payout e Equity/Cap Ratio
e Funds from Operations (FFO)/Debt

An Exelon Portfolio Capital Allocation procedure indicates that Exelon sets specific capital
investment parameters for its utilities. However, top level financial officers assigned to the PHI
entities maintain that Exelon’s planning foundational target setting activities have “not been fully
integrated by PHIL,” stating specifically that no “top-down” spending targets come from the Exelon
level to PHI to guide long range planning, and that PHI receives no specific spending instructions
from executive leadership at parent Exelon or at Exelon Utilities, under whose overall direction
PHI and in turn ACE operate.

The PHI-assigned finance executives involved emphasize that capital planning preparation for
ACE and the other PHI entities begins from the bottom up, using the existing (prior year) Long
Range Plan as a base. PHI operational managers build the capital plan from the ground up, using
Capital Requests as building blocks. The process for creating these requests identifies projects for
inclusion in the plan. These Capital Requests may add projects not included in the current Long
Range Plan - - whether newly identified or failing to make last year’s “cut.” The requests may also
seek changes in the timing, scheduling, and sequencing of projects that the current Long Range

Plan does include.

The PHISCo VP - Financial Operations Director works with PHISCo Investment Strategy in
discussing overall CAPEX spending levels for the PHI utilities, rather than working with Exelon
Finance and Exelon Utilities as described in the Exelon handbook process stated above. Investment
Strategy reports to the PHISCo Vice President — Technical Services. The incumbent holding the
Vice President position recently came from a non-PHISCo Exelon utility. A joint effort involving
PHI Finance and PHISCo Investment Strategy determines the “guardrails” for PHI utility capital
spending (i.e., acceptable ranges into which it should fall). Investment Strategy tracks historical
spending levels and the forecasts from the existing Long Range Plan to inform the spending
guidelines. Investment Strategy then provides capital and O&M spending guidance to managers
with planning responsibility for the variety of functions and activities conducted to provide and
support PHI utility operations.
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Investment Strategy later analyzes, evaluates and prioritizes projects. This responsibility includes
determining the “cut line” for eliminating projects (from the lists prepared under the bottom-up
approach for identifying Capital Requests) as required to remain within the overall spending
guardrails. In effect, and in the absence of specific instructions from Exelon leadership, overall
PHI capital spending levels incorporated into the existing Long Range Plan provide de facto targets
for spending in the coming year’s five-year plan.

b. Capital Expenditure Origination
The capital expenditure plan forms a central component of
the Long-Range Plan, therefore serving as a pivotal
planning document for allocation of capital to PHI. A group of 12 to 15 functional and operational
PHISCo leaders have responsibility for each of the new Exelon capital expenditure budgeting
categories used in the preparation of bottom-up capital plans. Exelon plans under the same capital

expenditure categories for all of its utility operating units. PHI had previously used somewhat
different categories.

PHI planning category “owners” operate in close coordination with the Investment Strategy group
in building the PHI capital plan. Following the Exelon merger, the former PHI “process owners”
have changed to “category owners”, who are assigned by function under the Exelon system. An
Asset Management group used to conduct many of these bottom up activities before the transition
to Investment Strategy in Technical Services.

A PHISCo , Financial Operations Director provides dotted-line planning direction to
approximately 25 employees embedded within the Utility Operations group. The Vice President
(reporting to the PHI Chief Financial Officer) guides and assists the PHISCo operations groups in
budget development, Long-Range Plan development, and monthly management reports and
variance analysis. The Vice President coordinates capital and O&M budgeting activities PHI-wide,
including each of the three utilities. PHISCo’s Technical Services group manages the development
of bottom-up capital budget requests, applying comprehensive procedures that Exelon has
introduced.

The category owners correspond to the specific categories of CAPEX that Exelon has established
for its six utilities, which differ somewhat from those previously used by PHI. Category
management is key to the capital expenditure process. Category managers have responsibility for
initiating, analyzing, prioritizing and presenting capital expenditure proposals. Category managers
drive PHI’s capital expenditure process; these managers report to the PHISCo Vice President,
Technical Services.

Category owners initiate, analyze, and present capital projects and proposed expenditures for them.
The category owners perform “Phase 1” of the bottom up planning and budgeting process.
Throughout the year they identify and examine engineering and reliability needs and issues. They
also consider the projects in the remaining four years of the current Long Range Plan issues. As
they identify new or changed projects or programs, they prepare preliminary scopes, budget
estimates, and projected need dates for Phase 1 of the process. They use a Project Approval
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Requests (PARSs) form, which provides a comprehensive and consistent means for identifying and
comparing projects. The forms use three classifications: Baseline (routine and repair work),
Annuals (Capex and O&M annual programs), and Projects. A number of Baseline and Annual
capital programs cover ongoing, routine work that typically repeat yearly. Aggregate information
about such repetitive work comes in the form of a capital budget line item each year.

The Exelon-introduced process now operative at PHISCo categorizes capital work by purpose,
establishing the following distinct categories:

e Capacity Expansion ¢ New Business Connections e Corrective Maintenance
e System Performance e Facility Relocation ¢ Preventive Maintenance
¢ Other Operations e Smart Meter/Smart Grid e Customer Operations

e Bad Debt ¢ Storm Fund and Reserve ¢ Regulatory Required

o IT Business Unit ¢ IT Corporate

Some examples illustrate how these categories work. For example, the Capacity Expansion
category includes capital work on feeders. Different factors may drive the need for such work;
e.g., analysis showing feeders reaching their limits, feeder inspections and worst-performing
feeder ranking. Summer peaks frequently drive capacity projects, making June 1 of each year a
typical in-service date milestone. Another example, System Performance, also has reliability
underpinnings. It includes transformers, which undergo regular analysis. The Equipment
Standards group ranks transformer equipment. One of their metrics, percent of capacity required
under high load conditions, can drive capacity expansions as those percentages reach established
limits, can generate investments in the processes and investments that expand transformer
capacity. The Preventive Maintenance category also has a strong reliability connection, often
providing relatively less expensive solutions (like animal guards).

c. Validation

Investment Strategy and the Financial Operations Director evaluate
roject Validation . . . . L .

proposed capital projects and categories for inclusion in the baseline
Long Range Plan and budget documentation. That documentation presents three classifications of
capital expenditures (which include the 12-15 categories presented above), defined largely by
recurrence and the manner of their presentation in budgeting documentation as it becomes
aggregated. The “Baseline” classification comprises yearly-recurring repair work, presented as a
number of capital line items. “Annuals” also consist of yearly recurring expenditures, involving
both capital and O&M expenditures (e.g., capital tools and tree trimming). The third, “Projects”
classification consists of generally larger and non-recurring projects budgeted and scheduled
individually (e.g., a new substation).

Investment Strategy and Financial Operations review the Baseline, Annual and Project programs
originated at the initial bottom up stage, retaining those deemed appropriate for inclusion in the
aggregated, categorized list, as the Long Range Plan development process continues. For capital
Projects, Investment Strategy uses the Project Prioritization Process to analyze and prioritize
projects for inclusion in the first cut of the LRP. Valid Projects also enter the Exelon Capital
Authorization Process (ECAP) at this point. This process covers the securing of actual spending
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authorization. The ECAP process operates separately from the development of capital plans for
the Long Range Plan addressed here. ECAP focuses on continual management of capital Projects
through the planning, development and implementation phases. We discuss ECAP further below.

Capital projects and programs require varying, sometimes substantial use of internal resources,
with contractors performing significant roles, particularly for some project types. The Financial
Operations Director works with the category owners on projects and programs validated for
detailed consideration to build the required labor needs, assess them against current and expected
personnel resources over the five-year plan period, and identify contractor resources needed to
provide all the labor required.

At this point, the Financial Operations Director also incorporates corporate global assumptions in
providing robust capital and O&M plan estimates. The factors they apply include things like
inflation rate, fringe benefits (e.g., medical, dental and vision), pension and post-retirement costs,
and incentive pay.

d. ECAP

Capital Projects surviving the Project Validation stage also
enter the Exelon Capital Authorization Process, which
provides the primary source of control in managing projects through the planning, development
and implementation phases. ECAP applies to all projects above $500,000. PHISCo began using
the ECAP process in late 2016 and started using the full process in 2017, continuing into 2018.
ECAP supports the development of capital budgets and LRPs, but is a separate, self-contained
authorization process that does not feed into the LRP.

ECAP Project Authorization

ECAP operates distinctly (albeit addressing the same projects that form elements of capital
budgets) from the capital budgeting aspects of Long Range Plan development. ECAP’s focus lies
on providing a comprehensive set of programs, systems, and activities that manage and control
capital project performance from initiation through completion. ECAP provides a framework for
balancing the technical and operational merits of each identified project with the economic benefits
and goals of each utility. ECAP permits robust research, planning, review, and senior-management
authorization for projects having significant financial and operational impacts.

Planners use the ECAP processes to evaluate and authorize capital projects consistently and in a
highly structured manner. The process provides a source for controlling project scope and
resourcing strategy. Providing this early, distinct, systematic, and technically oriented
concentration on capital projects enhances the scrutiny applied to capital projects at their initial
stage.

i. ECAP’s Three Phases

ECAP employs a three-phase project authorization that relies upon business reviews prior to
commitment to the project. ECAP reviews and authorization operates on a year-around, rolling
process for capital projects. The sponsoring category owners (those described under in the
“CAPEX Origination” section) have conducted a Phase 1 “first look” that seeks to identify issues
surrounding project need and consequences, to draw preliminary project scope, and prepare budget
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estimates. The project owners then undertake Phase 2 activities, which includes advancing and
completing engineering and project design, site preparation and civil construction initiation. Phase
3 work includes construction, installation, turnover, and closeout. Presentations are made by
project owners in both Phases 2 and 3 within the authorization process; the presentations follow a
standard format to improve consistency. Phases 2 and 3 of the process occur at the various levels
of capital committees, depending on the dollar level of the project.

The category owners in Technical Services originate projects by completing Phase 1’s Project
Approval Request for all projects with expected costs greater than $100,000. Those over $500,000
undergo through the ECAP process a technical review supported by a structured, documented
business case and a standardized PowerPoint presentation.

ii. Review and Authorization Levels

Projects passing from Phase 1 must undergo review by committees with approval authorities based
on estimated project costs.

Beneath $5 million: The Project Review Committee (PRC) reviews the scope and details, costs,
timing, and in-service date information for capital projects over $500,000 but less than $5 million.
This committee at PHISCo includes a group of vice presidents. PHISCo’s Vice President,
Technical Services chairs the committee, and oversees the ECAP process as carried out at the
PHISCo level. The Vice President, Technical Services makes determinations following review by
the committee. Generally, monthly committee meetings include detailed presentations by the
sponsors of projects requiring committee review. These detailed presentations typically include
executive summaries, proposed solutions, business analysis, alternatives analysis, detailed cost
estimates, risk analysis, cost/benefit ratio analysis, and a cost recoverability matrix. Similar types
of presentations are made at all committee levels.

Between $5 and $15 million: PHISCo’s Project Review Committee also performs an initial review,
using similar information and approaches, of capital projects over $5 million in costs. Those
between $5 and $15 million also undergo reviews by and require approval from the Project
Authorization Review Committee (PARC), which consists of PHISCo’s senior executives.

Above $15 million: Successively higher approval levels exist for capital projects with estimated
costs above $15 million:

e Above $15 million up to $25 million: PHI CEO

e Above $25 million up to $50 million: Exelon Utilities CEO

e Above $50 million up to $100 million: Exelon CEO/Risk Mgmt Committee and PHI Board
(Quarterly)

e Above $100 million up to $200 million: Exelon BOD Committee (Finance Risk
Committee)

e Above $200 million: Exelon Board.
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e. Evaluation and Prioritization

; T Investment Strategy works with the category owners to
Evaluation and Prioritization | ,re consistent analysis and evaluations of capital projects
and programs surviving initial screening. This stage of capital plan and budget development
compares projects and programs within each of the 14 categories against others in the category.
“Strategic fit” comprises the first screen, addressing questions such as how a candidate meets PHI
and ACE system-performance planning criteria. Questions relevant to this screening include
whether a candidate will add capacity to remove projected system overloads, replace existing
equipment scheduled for retirement, or serve a longer-term strategy to improve service reliability.
The analysis addresses the business benefits projected to result (e.g., avoiding maintenance costs,
improving distribution reliability, improving operations and maintenance flexibility). The analysis
seeks, where possible, to quantify reliability benefits (e.g., SAIFI, CAIDI and SAIDI performance
metrics).

Project and program evaluation also considers alternatives to options requiring investment.
Comparisons get made of the candidate versus alternatives such as:

e Lower- and higher-cost alternatives that roughly perform the same function but may have

greater or lesser benefits;

e Upgrading versus replacing existing equipment;

e Doing nothing.
The comparison considers the estimated costs of alternatives examined, operations flexibility
provided, and impacts on reliability metrics.

Investment Strategy provides structure for ensuring consistent analysis and financial discipline in
evaluating and in prioritizing capital projects and programs. The process employs a standardized
format and a specific model to perform cost/benefit analyses that support prioritization. Benefits
calculation takes different forms for different project and program types, but use eight defined risk
factors: executive commitment, PHI obligations, transmission issues, asset lead time, real estate,
permitting and licensing, public acceptance and environmental stewardship.

We reviewed an ACE listing of projects having “final ratios” that express the results of cost/benefit
analysis and relative ranking management used in plan and budget development. They display the
results of PHISCo’s work in developing the capital portion of the PHI work (LRP 1.0) in
developing Long Range Plans for the five-year periods beginning in 2016, 2017, and 2018. PHI
had used project relative ranking during the development of capital expenditures included in long-
range plans prior to the Exelon merger, and continued this ranking through the 2018-2022 LRP
process. The cost/benefit analysis for prioritization purposes comprises another area where
PHISCo has yet to implement Exelon processes.

While central to planning, cost/benefit ratios do not comprise the only factor used to evaluate and
prioritize projects and programs. Other factors considered include reliability performance
improvement, addressing potential load concerns, equipment condition, status of the project work,
and potential need dates. Review and discussion of the details of and comparison among projects
and programs in each category use objective and in many cases quantified information, but also

March 11, 2020 U/~ Page 107
The Liberty Consulting Group



Board of Public Utilities Final Report — Public Version Audit of Atlantic City Electric
State of New Jersey Capital Allocation Docket No. EA17030297

involve engineering and management judgment. PHISCo management reports that it has
intermittently used relative rankings to develop capital plans since 2016.

Management has been moving toward incorporating risk scoring as a component of the process
for prioritizing capital projects and programs. The risks of execution, success, not proceeding, and
repair as an alternative lie among the risk dimensions under consideration. Other utility enterprises
have developed “relative ranking models™ - - an approach now under consideration by Exelon.

Following prioritization of five year plans developed by aggregating projects and programs
developed on a bottom-up basis, they get entered into the LRP system. PHISCo Financial Planning
and Analysis incorporates them into a preliminary version of LRP 1.0, also incorporating load
forecast and transmission information.

f. Executive Review

. The 14 category owners then present capital and O&M plans to
the PHI COO. The presentation and a working meeting on
capital expenditures follow issuance of a first LRP 1.0 version that addresses each PHI entity. The
Financial Operations Director and the Vice President of Technical Services work with the category
owners to prepare presentations for this August review with the PHI COO. By this time, the PHI
CEO and CFO also have access to summaries of the capital and O&M planning information under
review. The presentation, discussion, and review of LRP 1.0 are designed to produce a refined
LRP 1.0 for review by Exelon Utilities, which does the same for the LRP 1.0 versions produced
by the other Exelon utilities. Category owners review the LRP 1.0 with the COO in a “working
meeting”, focusing on the CAPEX 5-year plan.

The August 2017 presentation to the PHI COO bore the title of “PHI Capital Spend Review, LRP
1.0 2018-2022.” The agenda for the meeting to discuss it focused on the capital spend for
“Proposed LRP 1.0”. The five-year capital plan (the preliminary version of LRP 1.0) presented
information by category, PHI company, and line of business. The 2018-2022 PHI capital expense
total presented included a base request for Sl and additional rew.
The ACE portion of the base capital request amounted to S| G - - of that for
the distribution business.

For each capital plan category, “Category Reviews” presented:
e Total Category Spend,;
Regulatory/Merger Commitments;
Key Projects and Programs;
Risks and Opportunities;
5% +/- Prioritization (which projects to add/cut to change spend by 5%);
Requests for Target Increases (above the base request).

The Regulatory/Merger Commitments component identified and quantified merger commitments
for all PHI jurisdictions, quantifying related 2018-2020 capital expenses for each. The Exelon
merger produced spending obligations associated with ACE’s Reliability Improvement Program
(RIP). The ACE merger commitments for 2018-2020 were estimated to require $150 million of
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capital spending; the $214 million in capital proposed ran well above the commitment level.
Management reported in comments on this report that a 2019 BRC settlement calls for RIP Phase-
out in 2021. Chapter VI of this report (Focused Operations Review) describes the significant
reliability improvements achieved at ACE in recent years.

The largest components among the additional S|l requested involved Pepco 69kV and
13kV additions and transformer spares and in-line recloser telecommunications for all three
companies. The amounts eventually accepted for presentation to Exelon Utilities were Sl

, meaning that about $ﬁ of the h of “additional capital expenditures”
made the cut following the August presentation to the PHI COO.

Following COO approval, PHISCo Financial Planning & Analysis develops an early-September,
full LRP financial statements incorporating all capital costs, O&M expenses, headcount, and other
key assumptions. The CFO reviews these statements against key financial and credit metrics. The
PHI CEO, COO, and CFO then reach agreement on a final PHI-level Long Range Plan (1.0).

g. Exelon Utilities Review

. The PHI LRP 1.0 next goes to Exelon Utilities for a

Exelon Utilities Cost Reviews . . .
September cost review, along with those submitted from
PECO, ComEd, and BGE. The cost reviews focus on CAPEX and O&M expense plans, taking

place through extensive meetings conducted in two stages. The PHI CFO makes a presentation of
the PHI LRP as part of the first cost review stage.

PHI’s presentation to Exelon Ultilities for 2018-2022 bore the title of “Exelon Utilities LRP 1.0
O&M/Capital/Headcount.” Its capital plan shifted some projects from the previous year’s Long
Range Plan, and made refinements in some other projects and programs. The PHI capital
expenditures proposed were S| ] B over the five years. The PHI proposal also included
cost reduction “Challenges” that, if successfully implemented, would reduce expenditures by $-
I <o capital expenditures and $i for O&M expenses over the projected five-year
forecast.

The presentation compared the final, approved capital budgets from the last four years of the
current LRP to those same years proposed as the first four of the five years covered by 2018-2020
plan. The costs proved virtually identical, with an increase of about S ] A change in the
modeling of AFUDC rates produced the change. The presentation identified a series of capital
risks and opportunities, but identified their costs as “to be determined” later, except for major
storm risks and the capital challenges. The presentation also identified all PHI capital projects
exceeding $

“Adjusted operating O&M expenses” are the second major cost category that is closely examined
and compared to the previous year’s LRP 2.0 (explained below). The adjusted O&M in the
proposed LRP 1.0 was actually less than the previous year’s final LRP by about 1.5 percent. The
O&M decreases were primarily related to reductions in BSC costs, specifically baseline IT costs.
Risks and opportunities were also identified for O&M expenses; however, most had dollar levels

March 11, 2020 U/~ Page 109
The Liberty Consulting Group



Board of Public Utilities Final Report — Public Version Audit of Atlantic City Electric
State of New Jersey Capital Allocation Docket No. EA17030297

that were “to be determined” later. Synergies, O&M challenges and Storms were the only risks
specifically identified and quantified.

As is typical, the PHI CFO followed the first stage presentations and discussions later in September
with a revised plan submission to senior Exelon Utilities leadership. This revised plan initiates the
second stage of the Exelon Utilities LRP cost review. This year’s revision, coming through a
presentation titled “Pepco Holdings 1.0” proved almost identical in capital plans and costs to the
version presented two weeks earlier. Its only change adjusted AFUDC refinements marginally - -
bi a few million dollars in each year. The final PHI LRP 1.0 capital expenditures were h

Adjustments to O&M expenses proved more substantial, reflecting reductions from the material
first presented earlier in September. Movement of a group of IT employees from PHISCo to
EBSCo contributed to the reduction in PHISCo costs. An offsetting increase in utility depreciation
and property taxes caused a net reduction in five-year PHI-level O&M expenditures of just under
three percent. The O&M changes proved nominally more substantial than those for capital
expenditures, but nevertheless did not reflect substantive change as much as they did movement
of the same costs to another organization for budgeting purposes.

Consequently, Exelon Utilities’ cost review processes did not produce “real” change in PHI capital
expenditures. For O&M expenses, allocation corrections and refinements caused moderate
reductions from the PHI-generated levels.

h. Parent Review and Approval

Following Exelon Utilities review, the utility-level plans still
Exelon LRP 1.0 Approvals |, ¢t \ndergo review by senior executives at the parent level,
This review examines utility plans with those of non-utility operations, in order to produce a single,
integrated Exelon level plan that drives capital allocations among all Exelon entities and
operations. The four, fine-tuned utility LRP 1.0s (PHI, ComEd, PECO and BGE) next become
combined into an Exelon-wide LRP 1.0. We compared the PHI LRP 1.0 following Exelon Utilities
review with the information about PHI contained in the Exelon-level LRP 1.0, finding no changes.
Thus, by this stage, capital expenses as set forth in the original PHI-level LRP 1.0 submitted to
Exelon Utilities remained essentially the same.

i. LRP2.0

Exelon’s LRP 2.0 process “re-profiles” the approved subsidiary
LRP 1.0 versions, through processes running from November to
January. Capital expenditures undergo updates and refinements
that respond to project timing and supply cost changes, emergent capital needs, and PJM projects.
O&M costs also undergo updating with newer information. EBSCo also provides refined estimates

of its costs. LRP 2.0 also updates pension information, based on annual pension reports received
in January. The Exelon board of directors receives this LRP 2.0 update in early February.

We reviewed PHI’s final LRP 2.0 for the 2018-2022 period (dated February 6, 2018). A “capital
bridge” identified differences from the final capital plan of PHI’s LRP 1.0. The updated and final

March 11, 2020 U/~ Page 110
The Liberty Consulting Group



Board of Public Utilities Final Report — Public Version Audit of Atlantic City Electric
State of New Jersey Capital Allocation Docket No. EA17030297

capital plan totaled S| |Gz - - S 2-0ve the corresponding PHI LRP 1.0 amount.

It reflected changes in timing, scheduling and cost estimates for certain projects and programs,
with their increases offset by the capital challenges calling for cost reductions in capital and O&M.
Additional PHI LRP 2.0 capital spending arose from a Delmarva transmission hardening project,
additional AFUDC, an electric vehicle program, and updated IT capital expenditures allocated to
PHI entities from EBSCo.

PHI LRP 2.0 0&M expenses increased by S|} . These O&M increases offset almost all
of the S in reductions produced by the Exelon Utilities cost review process. Most of
the O&M increase came from EBSCo cost allocation increases reversing the previous
“corrections” for IT employees or from general increases in EBSCo IT costs charged to the
utilities. Management reported that various “modeling adjustments” regarding PHISCo and BSC
facilities charges and IT allocations caused numerous complications with forecasting O&M
expenses in 2017, which have only recently been resolved in 2018.

Our review of the final, approved Exelon LRP 2.0 contents for the five years starting 2017 and the
five years starting 2018 showed no material capital expenditure changes.

C. Conclusions

1. PHI and ACE have received increased capital allocations since the Exelon merger,
corresponding to a curtailment in Exelon Generation capital spending.

Capital allocation has been strong for PHI and ACE since the closing of the Exelon merger, with
each growing by 25 percent over the three-year period from 2015-2018. The legacy Exelon utilities
have experienced a much lower capital allocation growth of six percent over the same period.
Capital allocation growth for the legacy utilities had peaked with strong growth in the 2014-2016
period. The strong growth in the capital investment in utility rate base is consistent with Exelon’s
stated strategy over the past few years, and especially since the merger.

The capital allocation to Exelon Generation has dropped significantly since the Exelon-PHI
merger, decreasing by 45 percent with the largest decreases coming in 2016 and 2017. These
decreases conform to Exelon’s stated strategy to drive capital out of the capital-intensive
generation business.

2. We found no indication of material constraints on the ability to provide sufficient capital
to support utility needs.

Increased capital for ACE has also clearly driven the major increases in reliability performance
(see Chapter VI, Focused Operations Review). Reliability increases formed a key element of the
commitments made in the context of the Exelon/PHI merger.

3. Exelon’s capital allocation strategy emphasizes investment-driven, strong future growth
in utility rate base and earnings.

Exelon’s focus on utility investments has continued in forecasts for the next four to five years, as
shown in its 2018 investor presentations to the financial community. Capital allocation to the
Exelon utilities of $21 billion ($26 billion over five years) drives a forecasted increase in rate base
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of 7.4 percent over the next four years, with PHI maintaining a solid capital allocation of about 20
percent of Exelon’s investment in each year. ACE is allocated from 3 to 5 percent of Exelon capital
in the future, maintaining consistent utility investment.

The increases in utility capital allocations has come at the expense of Exelon Generation, as the
holding company seeks to further drive capital out of the merchant generation business in the
future. Capital allocations are reduced significantly in 2019 and after in Exelon’s forecasts.

4. Exelon’s Long Range Plan development processes provide an appropriate environment,
structure, and processes for allocating to ACE capital sufficient to meet utility service
needs.

Capital allocation for ACE is determined within the LRP and budgeting processes at PHI and
Exelon. Capital allocation begins with the determination of target spending “guardrails” at PHISCo
Investment Strategy that are utilized to guide the building of capital spending plans from the
bottom-up. The LRP and budgeting processes proceed through review and approvals by senior
executives at PHI, to cost reviews at Exelon Utilities, and finally to approvals of the LRPs at the
top Exelon level.

The LRP process is performed within PHISCo, and its capital allocation is driven by the building
of bottom up capital plans by employees dedicated to PHISCo departments. The PHISCo LRP
processes provide a proper environment and structure focused on meeting the capital needs of
ACE, DPL and Pepco. The LRP processes also ensure substantial involvement from the PHI COO,
CFO and CEO, providing senior management oversight focusing on ACE capital needs.

5. ACE capital plans begin from detailed work from the bottom up and they focus
appropriately on utility requirements.

The capital expenditure process for ACE is driven and managed by PHISCo “category owners”
and the Financial Operations Director, who report to the PHISCo Vice President — Technical
Services and CFO, respectively. Category owners have responsibility for initiating, analyzing and
presenting capital expenditures. ACE and the other PHI utilities build their CAPEX and O&M
plans from the bottom up to meet each utility’s operational and service requirements. Importantly,
the capital expenditure and LRP processes for ACE, DPL and Pepco are performed within PHI by
PHISCo employees who are focused on meeting the utility service requirements of each PHI
company.

6. PHISCo managers appropriately shape ACE capital allocation with spending target
levels and prioritizations that protect ACE capital allocations.

PHISCo Investment Strategy and Financial Operations Director provide capital and O&M
guidance to the category managers in building the spending plans for ACE, DPL and Pepco. These
PHISCo managers consult to jointly provide the spending “guardrails”, or acceptable ranges, for
utility CAPEX and O&M spending. Investment Strategy tracks the levels of previous, historical
spending, as well as the previous year’s official LRP forecasts. Investment Strategy also analyzes,
evaluates and prioritizes projects, and makes project cuts if the bottom-up requests exceed
reasonable spending levels.
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The project prioritization process performed by Investment Strategy provides another capital
allocation tool that shapes the bottom up capital plans. Project prioritization adjusts the capital plan
into a proposal that will meet the financial discipline scrutiny at PHI executive levels and
eventually at the Exelon levels. Target setting and project prioritization by the PHISCo managers
comprise key steps in providing adequate capital allocations for ACE. The targeting setting
provides spending parameters for the category owners for building the bottom up capital plans for
ACE, which is further refined by the project prioritization process.

7. ACE and PHI capital plans have been effectively proposed and approved at senior
PHISCo executive levels, and in accord with capital proposals built on a bottom-up basis.

Annual presentations of proposed capital plans are made by the PHISCo category owners to the
PHI COO. The category owners present their bottom-up capital budgets that had been prioritized
and refined by Investment Strategy. After in-depth reviews and adjustments by the COO, the
capital plans are also reviewed and approved by the CFO, CEO and the Board of Directors.

The ACE capital plans initially proposed by the PHISCo category owners was approved at the
highest levels of PHI and the Board with minimal changes for both the 2017-2021 and 2018-2022
LRPs, protecting the capital needs of ACE.

8. Capital spending plans approved at the PHI level have been sustained during reviews
and approvals at the Exelon Utilities and at the parent levels.

Capital plans of the PHI utilities undergo two additional layers of executive approval following
the merger with Exelon. The PHI CFO presents the PHI LRP to Exelon Utilities in early September
each year for a “cost review”. The Exelon Utilities cost review processes did not result in
substantive additions or subtractions regarding PHI capital expenditures from the PHI-generated
levels and projects for either the 2017-2021 or 2018-2022 LRPs. The focus at Exelon Utilities is
on operating performance metrics; EU is most interested in whether the PHI capital plan is the best
investment to obtain high-level utility performance.

Liberty also reviewed the final Exelon LRPs for 2017-2021 and 2018-2022, and compared them
to the final PHI LRPs for the same planning years. The intent of these comparisons was to
determine if additions or subtractions to the PHI and ACE capital and O&M expenses occurred at
the Exelon Corp. level. The PHI LRP and the Exelon LRP spending levels were almost identical
in all years of the reviewed LRPs, denoting no substantive changes to the PHI and ACE capital
plans at the Exelon Corp. level.

9. Major improvements already achieved at ACE and Exelon’s strategy to reduce
investment in its generation business make it appropriate to revisit utility capital
investment plans. (See Recommendation #1)

Chapter VI, Focused Operations Review, describes the striking improvement in reliability
measures at ACE in recent years. Management has not only succeeded in reaching merger-
produced targets set for 2020, it has exceeded them. Even the “aspirational” goal of 1% quartile
reliability performance has been met, with ACE already at or approaching measurements that only
one in five comparable (per the established peer group) can boast. Programs requiring substantial
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capital expenditures have proven large contributors to this performance improvement, and credit
is due to management at the PHISCo level and support from the Exelon Utilities and parent levels.

The parent company clearly plans to direct investment away from its generation sector and toward
its utilities. Exelon has presented capital allocation priorities that target utility growth, return of
capital through dividends, and debt reduction (at Exelon and Exelon Generation). Reduced Exelon
Generation capital expenditures also comprise an Exelon capital allocation priority.

Considering the combination of ACE’s already having achieved lofty reliability performance with
Exelon’s plans to transfer investment to its utility sector, it is prudent to look closely at plans to
continue high capital investment levels at ACE. Adding investment-driven increases to already
significant attention to high existing rate levels makes affordability and efficiency an important
question in determining what levels of reliability excellence ACE should strive to attain in the
future, and to what levels of investment will prove necessary to meet those levels.

Holding companies with large and capital intensive non-utility sectors can face pressure to divert
capital from their utilities. We did not see that as a concern here since the merger, nor does it
appear to comprise a significant risk across the coming five years or so, absent profound market
dislocation or disruption. At the same time, caution calls for attention to the reverse pressure that
a fundamental change in generation investment strategy may tend to produce, even if only
subconsciously.

D. Recommendations

1. Revisit ACE capital investment plans after examining and producing a consensus on
reliability aspirations and targets. (See Conclusion #9)

Recommendation #3 from Chapter VI, Focused Operations Review addresses the need to address
the consequences for future program and investment planning resulting from the rapid progress
and lofty status already achieved in reliability measurements at ACE. Spending plans have been
founded on attaining levels or reliability already achieved and exceeded. In fact, targets have been
reached and aspirations attained, as ACE has moved not only to, but into top quartile performance.
Progress, giving due credit to management, now clearly places into question not only what it takes
to maintain performance, but what targeted levels of sustained performance should apply.
Recommendation #3 from the Focused Operations Review chapter addresses the revisiting of these
two questions at the level of those who examine equipment design, configuration, and operation
and their relationship to reliability measures like CAIDI, SAIFI, and minutes of operation.

From the capital allocation perspective, the broader question becomes how much capital to
continue allocating to a system that appears already capable of delivering the kinds of performance
that stakeholders and the BPU looked to at the time of the merger. An immediate top-level
examination of continuation of capital expenditure levels is in order, while the more detailed
examination recommended as part of our focused operations review proceeds. We recommend a
focused review by top PHI and Exelon Utilities senior leadership to address the plans for ACE that
will result from this year’s LRP processes. That review should, at the least, substantially question
the pace of network-related activities and expenditures involving ACE, seeking to determine
whether there exist low-reliability-risk means to change the pace of work under capital programs
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designed to improve reliability. We believe it should be directly overseen by the Chief Executive
of Exelon Utilities. Senior PHISCo operations and regulatory executives should also take direct
and substantial roles.

The process should produce a report identifying all measures to produce short-term adjustments in
ACE capital expenditure plans, quantifying the reductions they produce in planned expenditures,
assessing likely impacts on existing reliability measures, targets, and aspirations. It should also
describe (see the next paragraph) how senior leadership will guide follow-on efforts, the activities
those efforts will include, and an identification of timing for completing them and deliverables to
be produced.

Beyond this focused, immediate examination, and relying on prompt completion of activities and
stakeholder dialogue needed to implement Recommendation #3 from the Focused Operations
Review chapter, the future LRP processes undertaken for the following five years should reflect
altered or re-established long-range reliability targets, and should reflect bottom up driven
programs and projects designed to meet targets while avoiding expenditures beyond those
reasonably connected to meeting them.
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Chapter VI: Focused Operations Review

A. Chapter Summary

This chapter describes our review of four ACE operations-related areas included as part of Phase
1 of our audit scope:

Reliability programs

Electric system resiliency

Current restoration capabilities

Distribution planning criteria and forecasts.

Outage Management: ACE has reported on the status of its Outage Management System as
required by the BPU’s May 29. 2013 Order at Docket No. EO12111950. The system complies
with the requirements of N.J.A.C. Title 14:5-8.12 and it comports with good utility practice. Our
review of system management tools found them appropriate. Operations Control Center
organization, staffing, procedures, tools and practices are sound, but management should develop
a formal response plan for addressing total loss of a major substation. We found restoration
practices sufficiently focused on prioritization, management by personnel closest to the facilities
and customers affected, yet efficient and well-controlled. Management performs effective
tabulation and assessment of outage causes for use in identifying ways to reduce them.
Management has effectively identified and assessed outage causes, taking industry-accepted
actions to minimize their occurrence. We did recommend two actions: (a) ensuring that
management’s assessment of Advanced Metering Infrastructure costs and benefits provide
sufficient focus on the technology’s reliability benefits, and (b) preparing plans for restoring
feeders in cases of total substation outages.

Reliability Reporting and Performance: A series of reporting requirements dating from 2011
through the Exelon merger order, codified by provisions of N.J.A.C., has generated a variety of
annual and quarterly reliability performance reporting. ACE reporting has made timely provision
of the required quantitative and narrative information. ACE has achieved reliability improvements
as measured by System Average Interruption Duration Index (SAIDI), Customer Average
Interruption Duration Index (CAIDI), and System Average Interruption Frequency Index (SAIFI)
rapidly, placing its performance within the first quartile and beyond the levels targeted by Exelon
merger commitments.

Reliability Improvement Plan Continuation: Management uses an appropriately structured,
reasonably quantified, and data-rich approach to identifying alternatives and to selecting and
prioritizing improvement projects. Project selection focuses on projects that provide the greatest
reliability return (reduced numbers and minutes of customer interruptions) per dollar spent. ACE’s
commitment to, scope of, and efforts to execute programs under the plan have continued through
the present. Those programs have largely driven improvements in reliability that have enabled
ACE to reach (if it has not already attained) reliability levels better than four out of every five
comparison group utilities can boast. Management does, however, need to pay close attention to
whether good performance in 2017 eliminates the concern about high numbers of cases where the
same customers experience large numbers of repeat outages.
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The strong improvements in reliability, however, poses a dilemma for ACE and its stakeholders,
when considering affordability. ACE plans to continue high levels of expenditures for the next five
years, on top of: (a) rates already considered comparatively high, (b) aggressive state renewables
and usage displacement requirements and goals, and (c) the potential addition of advanced
metering infrastructure. Management’s measurement of the value of reliability improvement is
strong, but it is not clear that current dollar-valuing of reliability improvement will continue to
reflect affordability issues. We believe it is time for a robust process incorporating clear means for
quantitatively relating reliability improvements to resulting rates and establishing whether further
improvement in reliability should remain a goal. We consider that process very likely to yield
future expenditure reductions should current reliability levels be deemed appropriate, or a clearer
sense of where and how to get to greater reliability levels and at what costs.

Existing Inspection and Maintenance Programs: We undertook a review of inspection and
maintenance programs for each major equipment category, including sub-transmission,
distribution feeders and other circuits, wood poles, substations, transformers, reclosers, and relays.
We addressed their costs and performance since 2015, and examined the rates of success achieved
in completing planned work. We generally found inspection and maintenance cycles appropriate
and executed in accordance with the annual work levels those cycles required. Post-merger, Exelon
has made some enhancements in both cycles and inspection activities. Particularly notable is the
increase in on-time and decrease in backlogged work achieved overall subsequent to the merger.
We did, however, find two material improvement opportunities. First, management needs to
reduce the time it takes to complete repair or replacement of underground residential distribution
(URD) cable, in order to reduce the potential for extended outages of customers reliant on old,
increasingly troublesome facilities. Second, management needs to accelerate replacement rates for
“rejected” poles whose continued reliability cannot be maintained by treatment or reinforcement.

Vegetation Management: A substantial body of BPU and N.J.A.C. requirements apply to the
organization, resources, programs, methods, and reporting through which ACE conducts
vegetation management. ACE has met those requirements, which encourage best practices, as they
have changed since 2013, the beginning of our review period. ACE has a soundly structured
vegetation management organization and resources, which makes effective use of outside
contractors with strong business presences in the utility industry. ACE uses effective cycles to
conduct regular work and it has performed work at rates consistent with them. ACE also responds
to vegetation issues requiring off-cycle and immediate response. Management reports local and
customer cooperation and it has very substantially increased the numbers of hazard trees it has
been able to remove. Enhanced vegetation management has very substantially increased annual
expenditures. Reliability results, although limited at present, support their production of reliability
benefits. Nevertheless, with ACE reliability already having reached a strong position
comparatively, the benefits of continuing enhanced vegetation management warrants careful
analysis and a process for ensuring that continuing present activity levels will continue to have
sufficient value.

Major Event Preparation and Response: The 12 reportable major storms that have hit the ACE
service territory from 2013 through early 2018 have brought considerable attention to
management’s efforts to assess and plan for them as they approach, and to respond to them
effectively during them and in their aftermath. Our examination of how management prepares for
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major weather events, identifies, prioritizes, and conducts restorations, and assesses the
effectiveness of its performance after the fact generally found them in conformity with good
practice and with the many recommendations that have come following BPU proceedings. The
rationalization of PHI and Exelon approaches, procedures, and methods have produced some
notable strengths, but we did find several areas of improvement.

The Emergency Operations plan has a comprehensive scope and sufficient detail, and management
supports its pre- and post-event execution with sufficient dedicated resources and others with clear
emergency-response assignments. We did recommend, however, that management include several
important checklists in its Emergency Operations Plan and incorporate procedures to improve
public and worker safety when energizing circuits downed by events. Monitoring of approaching
events is structured and supported by effective sources of weather information. Management
employs a robust Crisis Communications Plan, but its Customer Care Storm Emergency Response
Plan requires updating. Effective web and mobile based platforms support customer
communications related to storms, outages, and restoration times.

Distribution Planning: The ACE network makes appropriate use of equipment and approaches to
sustaining reliability and voltage level. The National Electrical Safety Code guides distribution
planning. Management appropriately incorporates contingency planning and redundancy in its
criteria. Reliability Improvement Plan (RIP) programs have significantly influenced distribution
planning. Designs are reasonably conservative and planning appropriately considers distributed
energy resources. Continuing interaction with stakeholders is important in continuing to ensure
effective and appropriate interconnection of these resources.

Load Forecasting: We examined load forecasting used to plan capacity reinforcements.
Responsibility for managing the highest levels of the ACE system (230 and 138 kV) fall under the
responsibility of the PJM Interconnection.

Appropriately designed and staffed organizations perform load forecasting and capacity expansion
planning for ACE facilities. These organizations use comprehensive and accurate means for
collecting load information for these purposes. The methods for preparing forecasts are
comprehensive and well defined. However, they have produced forecasts exceeding actual loads
by numbers and in amounts that call for examining changes to them. Management should complete
an examination it now reports as underway to do so. That analysis needs to give careful
consideration to the lack of overall growth and the comparatively small areas where ACE has
experienced growth. It should also look carefully at sources and uses of information about future
loads and the methods for using it to generate forecasts at the distribution system component level.

B. Background

1. Scope and Methods

This chapter describes and presents the results of our Phase One review addressing condition,
status, performance, and cost of four primary aspects of ACE’s distribution system and its
operation:

e Reliability Programs
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e Electric System Resiliency
e Current Restoration Abilities
e Distribution Planning Criteria and Forecasts.

Generally, our review period began with 2013. ACE’s compliance with BPU reliability regulations
and enhanced reliability reporting requirements formed a primary focus of our examination. Good
industry practice guided a second focus of our work - - the identification of any cost effective
improvement opportunities in these four aspects of ACE’s distribution system and its operation.

We began our work with a review of a broad set of available information described in the Findings
section of this chapter. The documents we reviewed included:
e Annual System Performance Reports (ASPRs)
Reports of prior audits
Other performance reports and associated quarterly reports
Board Orders in base rate cases and infrastructure filings
The documents related to reliability addressed in Chapter VIII, which addresses Merger
Conditions.

We also undertook a detailed review of policies, practices, procedures, plans, and activities. We
reviewed focused sets of data addressing distribution-system condition, status, trouble spots, and
costs. We conducted interviews and a number of field inspections of equipment, condition, and
work.

2. Task Structure

We addressed the following subjects:
e Outage Management and Restoration
Operations Control Center
Reliability Performance and Reporting
Execution of Existing Inspection and Maintenance Programs
Vegetation Management
Inspection and Maintenance
Life-Cycle Maintenance Philosophy and Practices
System Resilience
Planning
Load Forecasting
Current Restoration.

@)

. Outage Management

1. Background

We examined the System Operations Organization’s processes and tools. The Outage Management
System addresses identification of and responses to ACE outages. We examined outage causes
reported by first responders, how ACE has addressed the principal outage causes, and the degree
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of management’s success in reducing customer interruption numbers (CIs) and customer minutes
of interruptions (CMIs).
We evaluated:
e Qutage Management System and its conformity with BPU requirements and good utility
practice
e Comprehensiveness of ACE’s list of recorded outage causes
e Minimization of the use of “unknown” as an unknown outage cause code
e Capability of the Outage Management System to flow customer-reported outages
electronically to dispatchers and first responders
e Outage Management System ability to provide outage and cause information in sufficient
detail to support efficient, accurate analysis by reliability engineers
Existence of a structured approach to determining the root causes of outages
Operations Control Center and System Operations management
Other key systems - - geospatial information (GIS), SCADA, energy management (EMS)
Routine restoration procedures
Daily outage analysis
Customer outage communications.

2. Findings

a. BPU Requirements Regarding Outage Management System Reporting

The BPU’s May 29, 2013 Order, in Docket No. EO12111950, (Recommendation No. 8) required
ACE to submit to Staff a report detailing plans and timetables for specific technological advances
and upgrades to its Outage Management System and computerized support systems, workflow
process and workforce changes addressing the capture and reporting of damage and outages on a
municipal basis. ACE’s system operations tools include GIS, SCADA, State Estimator, Energy
Management System, IVR, and Outage Management System. ACE reported to the BPU on July
29, 2013. See Chapter VI. ACE reported its use of an Oracle Outage Management System to
analyze outage data secured from SCADA input and customer calls to identify likely outage
causes. PHI undertook an upgrade to its Outage Management System in December 2012.
Presently, no firm plans have been developed for any additional major upgrades, however, PHI
will track the vendors’ product development and update as appropriate. PHI was working on a
project to integrate outage data with municipal boundaries and display this information on the ACE
outage map.

N.J.A.C. Title 14:5-8.12 (Outage Management Systems) requires that ACE’s Outage Management
System consist at a minimum of a fully-integrated (GIS), a sophisticated voice response unit
(VRU) (or for ACE, an Interactive Voice Response—IVR unit), a software driven outage
assessment tool, and an energy management system (EMS), and system supervisory control and a
data acquisition (SCADA) tool.

b. Operations Control Center Organization

The Operations Control Center performs real-time monitoring of systems status, and controls,
ensuring safe switching for field personnel and for the systems. The center monitors and manages
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system outages and restorations, and, supported by first responders, provides outage cause data to
support analysis of outage causes for use in designing efforts to improve reliability.

System Operations seeks to provide safe, efficient, and reliable management of transmission and
distribution systems during normal conditions and during and after major events, such as severe
storms, and to minimize customer interruptions and the amount of time that interrupted customers
are exposed. Mays Landing, New Jersey serves as the location for the System Operations Control
Center (Operations Control Center). Delmarva’s counterpart provides backup, including for the
Outage Management System, Energy Management System, and GIS systems. Remote computer
servers provide another source of backup for the systems. A daily, 7:00 am outage analysis call
and an 8:00 am executive management call review system conditions and expectations for the day.
An Incident Command Center, located across the hall from the Operations Control Center,
manages field operations before, during, and after major event restorations, using a dedicated team.
The Manager of Construction and Maintenance serves as one of the leads of ACE’s Incident
Management Team. Backup designations provide for 24-hour coverage.

ACE Transmission System Operators monitor and control ACE’s transmission system. They
communicate on a daily basis with PJM - - the Regional Transmission Operator. Continual runs
of system load, voltage, contingency, and stability provide an important source of data for
monitoring system conditions and threats. The System Planning group conducts distribution
system short circuit and load flow studies in evaluating distribution system reconfigurations and
in forecasting peak loads.

A dynamic, prominent map displays ACE’s transmission system. Lights coded for condition show
system configuration. The Transmission Operators monitor the transmission system status using
the wall map, alarms, and data provided by the Energy Management System/ State Estimator.
Distribution Operators monitor and control the distribution system. Distribution Dispatchers
control restoration work, which begins with the dispatch of first responders assigned to each
district. Distribution Operators monitor the system real-time through alarms signaling abnormal
conditions. Displays indicate tagged switching devices locked out for maintenance or construction.
Distribution Operators provide daily alerts of abnormal configurations for the morning calls.
Operators have individual consoles. A dispatch training simulator supports annual operations
drills.

The Operations Control Director has responsibility for overall System Operations for all three
Pepco Holdings utilities, including ACE. The Manager of ACE’s Operations Control Center
System Operations also heads Delmarva’s System Operations. Three managers report to the
Company’s Director of Operations Control Center Operations; the Manager of Operations Control
Center Operations, the Manager of Operations Control Center Planning, and The Manager of
Emergency Preparations. The Manager of Operations Control Center Operations has seven reports;
the Shift Managers, Transmission System Operators and Distribution System Operators, the
Dispatchers, the Work Coordinator, the Arranger, the Trainer, and the Training Coordinator.

The Manager of Operations Control Center Planning has three reports; the Planning Engineer, the
Database/Display Technician, and the Information Specialist.
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c. Systems and Tools

System Operators require modern and appropriate electronic systems and tools to identify outages,
help system operators address them, communicate expeditiously with first responders and
customers, and provide outage data for analysis and reporting. These features improve resource
management during outages, accuracy in identifying and communicating numbers of interrupted
customers service, estimating restoration times, and communicating numbers and times of
customer restorations. The Operations Control Center controls and monitors ACE’s transmission
and distribution system using these devices and applications:

e Outage Management System (OMS)
Geospatial Information System
Supervisory Control and Data Acquisition system;
State Estimator
Energy Management System
Interactive Voice Response application.

The Operations Control Center uses three display systems - - one for Energy Management System,
one for the Outage Management System, and another for mobile dispatch. Management is
considering upgrading its Outage Management System to an Advance Distribution Management
System (ADMS) in five years. Combining ADMS with Advanced Metering Infrastructure would
enhance the accuracy of customer outage, load, and power status. These enhanced tools would
improve System Operation’s decision making, especially in restoration efforts occasioned by
major storms.

Outage Management System: Advanced Outage Management Systems can map the electric
distribution system digitally, associate customers with distribution facilities, associate customers
out of service with the most probable interrupting device, and generate street-maps of outage
locations, improve the management of resources during a storm, improve the accuracy of
identifying the number of customers without electric service, accurately communicate the numbers
of customers without electric service and improve the ability to estimate their expected restoration
time, accurately communicate the number and when customers were restored and dispatch crews
and troubleshooters via mobile terminal units.

ACE has been using a digital outage management system since about 2000, replacing its original
system in 2007, using a more effective Oracle platform that has since undergone several
enhancements. The current system is integrated with SCADA and various applications that models
GIS distribution system electrical connectivity down to the customer’s transformer. The Outage
Management System takes outage data from the call center, and management groups and tracks
outages; predict locations where protective devices likely operated, and estimate restoration times
(ETRs). The Outage Management System ERTSs can be canceled and manually adjusted by the
first responder or others.

Distribution operator displays and the ACE web site show outage data and estimated restoration
ties. A Mobile Dispatch System issues outage tickets to first responders’ mobile data terminals.
Capabilities include triggering calls to customers who have requested them and messages to BPU
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when outage thresholds are reached. The system permits manual adjustment or cancellation of
estimated restoration times when indicated.

Geospatial Information System: A geospatial information system (GIS) digitally registers and can
display transmission and distribution equipment, and supports outage management and system
planning and engineering work. An integrated system supports design, construction, and electrical
connectivity of the ACE distribution system. The mobile data terminals of ACE first responders
include system data and traditional feeder maps for reference. First responders also carry paper
maps. PHI had used SAP-PM for many years, converting post-merger to Exelon’s Asset Suite.
Engineering groups continue to work on completing the inclusion of all ACE system data into the
new system, using field inspection work as a source for collecting the required information.

SCADA: Supervisory control and data acquisition (SCADA) control systems use computers,
networked data communications, and graphical user interfaces to perform high-level process
supervisory management. SCADA’s ability to permit system operators to monitor and control
network components (e.g., transmission and distribution lines, feeders, automatic circuit reclosers,
and substations) enhances outage identification and response. ACE network management
integrates its SCADA capabilities with the Outage Management System and the Energy
Management System. By 2013, management could control the majority of the ACE substation
breakers via SCADA and the Energy Management System. SCADA capability now exists for all
transmission substations and 88 percent of distribution substations. ACE is adding SCADA to one
or two of the remaining distribution substations each year. SCADA capability to remotely operate
automatic circuit reclosers (ACRs) has grown from about 50 to 70 percent since 2013.
Management has also installed about 300 new reclosers, bringing the ACE total to 910. Expanding
SCADA expedites restoration times by giving outage responders more system knowledge and
functionality.

State Estimator: This tool displays status and configuration of all equipment at every facility,
including locations not subject to direct monitoring. This tool uses the electric system model and
SCADA data to depict locations not subject to direct monitoring, operating standalone (not
connected to the Outage Management System).

Energy Management System: System operators use a General Electric platform to monitor, control,
and optimize the performance of the transmission and distribution systems dynamically, as supply
and load patterns change. Its first use came in 1998, with 2006 and 2012 upgrades, with another
planned by early 2019. The system uses SCADA data for monitoring system conditions and for
studying outage scenarios. The Energy Management System provides the Outage Management
System circuit breaker and automatic circuit recloser status, enabling the latter to model outage
and restoration activity real-time. Information Technology staff maintain the Energy Management
System. Transmission and distribution operators and transmission, substation, and distribution
reliability and capacity planning engineers use the Energy Management System and its historical
load data collected and stored through “Pi Historian” for reliability and load forecasting. Use of
the Energy Management System and State Estimator also supports contingency analysis, thermal
and reactive constraint monitoring, load shedding analysis, reserve calculations, and other studies.
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Interactive Voice Response (IVR): Efficient, timely communications with customers forms an
essential element of effective outage management. Several communications channels gather
customer outage data, among them customer self-reports. The IVR system accepts them, and it
provides customers with outage status information. A West Interactive Platform hosts the system,
which supports the high caller volumes that accompany large outages. Calls handled through the
IVR generate outage tickets - - communicated to the Outage Management System for analysis and
response and to first responders. Outage tickets arise from calls answered by customer service
representatives, outage reports from mobile devices and the Internet, and by automated call
handling. The Outage Management System records outage reports, and predicts the likely location
of protective device activity and the number of customers affected.

d. Resources

We examined staffing of the Operations Control Center, finding numbers, qualification, and
training sufficient. Operations Control Center staffing has increased following the merger, adding
a dedicated trainer, an additional outage work coordinator, and two more shift managers. Staff
conducts daily morning calls to address outages, restoration, and work status issues among
management, center personnel, and reliability and engineering groups. Management has also
implemented a more structured process for investigating and mitigating human performance
errors. Effective restoration also depends on the availability of first responders. The next table lists
on-call outage responders in each ACE operating area (sub-district). Staffing levels have remained
constant since 2013, but management added an 11 pm to 7 am shift in July 2017. ACE adds on-
duty first responders during holidays and storms.

Active First Responders

Location 7am-3pm |3pm-11pm | 11 pm -7 am | Total
Atlantic City 2 1 1 4
Bridgeton 3 2 1 6
Cape May Court House 3 2 1 6
Glassboro 4 2 1 7
Hammonton 2 1 1 4
Pleasantville 2 1 1 4
West Creek 2 1 1 4
Winslow 2 1 1 4
Total 20 11 8 39

e. Restoration Practices

Effective restoration response processes reduce SAIDI and CAIDI. Some utilities still use verbal
outage tickets from dispatchers, followed by paper outage tickets or work orders. This process
slows restorations. ACE’s first responders receive outage tickets directly from the Outage
Management System to their mobile devices. The Outage Management System and dispatchers
evaluate the location and size of detected outages. Dispatchers coordinate restoration activities
with field resources. Dispatchers send outage location data to first responders via the mobile
dispatch system. First responders assess the situation on-site, transmitting details and restoration
expectations and completion information. The transmitted information passes electronically to the
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Outage Management System, the customer information system, the web site, and smart phone
applications. This distribution gives dispatchers, back office personnel, and customers data
appropriate to their needs on cause, equipment, action taken, and expected outage duration. Field
resources enter all restoration-related data electronically in the Outage Management System.

First Responders have information from the mobile dispatch system or the dispatcher from which
to identify outage protective device locations and assist in finding outage causes. They also have
access to 68 line-mounted fault locators, 28 of them installed since 2013. Management plans to
change the mobile dispatch system software in 2019 to make it compatible across all the PHI utility
companies. Compatibility will improve work ticket communications with crews from other PHI
utilities during major storm jobs. Linkage through the mobile data terminals in trucks with the
Outage Management System enables dispatchers to know their locations, permitting dispatch of
those not already in queue where more timely or efficient.

Distribution Operators monitor queues and repair completions. Dispatchers can track first
responder locations. District personnel direct major-storm restoration work, dispatching first
responders and crews according to outage queues for their own district. First responders who can
make prompt repairs produce and execute a work order. The dispatcher prepares a work order for
more time consuming repair work, and communicates with district operations personnel who send
a crew, based on priority. Configuration controls require the recording of any system changes (e.g.,
using a different size fuse) in the geospatial information system, and notification to engineering
personnel.

f. Outage Cause Analysis

Effective outage management over the long term requires an appropriate approach to the
identification of outage causes. Management has begun to perform outage cause analyses, and
implemented daily and weekly discussions addressing outage reporting accuracy, cause, and
restoration issues. We found attention to determining causes, implementing corrective actions, and
monitoring their implementation status. First responders have a structured list for recording
outages they address. Listing of “unknown” as a cause has been minimized, accounting for less
than five percent of ACE’s 2017 customer minutes of interruption. Quality control processes seek
to minimize use of the “unknown” cause category and to verify the accuracy of recording outage
causes. Reliability Engineering personnel provide periodic training on cause reporting, its
importance, how to identify outage causes, and the need for minimizing “unknown” as a default
entry.

The next table shows the reduction in the number of outage minutes whose cause management
classified as unknown. The next table shows the number of CMI causes indicated as unknown
since 2013.
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CMls with Unknown Causes: Major Events Excluded

v Total Unknown

4T | CMI | share of Total CMIs | CMI
2013 | 722 7% 5.2
2014 | 586 5% 2.9
2015 | 46.0 5% 2.1
2016 | 67.6 6% 3.8
2017 | 346 4% 13

Interruption minutes in millions

Technical personnel analyze outage data, using the results to identify actions for reducing outages
from significant, recurring causes. Management has found equipment failures, human error,
vehicle hits, animals, and lightning as top causes of controllable outages. Major equipment-related
causes include failures of automatic line splices, porcelain cutout switches, and substation
lightning arrestors. Significant reductions have occurred between 2013 and 2017 in customer
minutes of interruption:

e Total: 52% e Trees: 54% e Equipment: 39% o Hits: 45%

e Weather: 72% e Animals: 26% e Unknown: 75%.

Outage coding plays a central role in managing the worst-performing feeder program (termed the
Priority Feeder Program at ACE). Analysis of reported causes helps drive selection of worst
performing feeders. Management uses the following equipment-type structure for coding
equipment failure causes.

Equipment Failures Selections

ACR Fuse Pole Termination
Bushing Insulator Regulator Trans closure
Cable Joint failure Relay Transformer
Capacitor Lightning arrestor | Sectionalizer Pad Transformer
Connection Meter Service Trans - subsurface
Cross arm Meter — primary Splice Wire — bare
Cutout switch Mole Street light Wire - covered
Circuit Breaker None Switch

Elbow Insert PAC/Spacer cable | Switch-gang op

It takes analysis to identify lightning as the likely cause of an outage. The Central Reliability
Engineering (Reliability Programs group) uses lightning strike data obtained from a professional
locator service (the Fault Analysis and Lightning Location Service, or FALLS), to analyze outage
events initially coded to “lightning.” Management scrutinizes outages initially coded as
“unknown” and it discourages the use of a “best guesses” or speculation in designating causes.
Reliability engineers investigate outage events to determine most likely causes. All significant
outage events of “unknown” causes undergo discussion at the next day’s early System Operations
call. A Technical Services Operations Coordination call also reviews such events to identify
potential follow up actions.
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Operations Control Center distributes daily logs of outages for the previous day, for accuracy and
completeness review. Leadership, operations control center, engineering, construction and
maintenance, and all support participate in a Daily 7:00 am Operations Call. The group’s
discussion of outages focuses on the previous day’s causes and restoration times for outages
generally affecting more than 500 customers, those exceeding four hours, and customers
experiencing multiple outages.

A 7:30 am Technical Services (Central Engineering) Call examines relay information, and
determines follow up remedial actions for the previous day’s outages. The group assigns follow-
up actions as appropriate (e.g., to district personnel to perform an additional inspection, to
engineering to review coordination, to electric maintenance to review automatic device operation,
to Standards to review equipment failures). This group also monitors previously determined follow
up actions. The 8:00 AM Conference Call with the PHI Leadership (COQ) discusses outages of
greater than 1,000 customers and 4-hours duration. A Weekly Outage Report presenting corrected
daily data provides a basis for the Thursday Outage Reliability Call. Reliability engineers,
distribution engineering, and construction supervisors and managers verify the data and discuss
remedial actions.

Management has, since 2016, conducted “apparent cause” investigations for outages exceeding
500 customer or four hours, and for some not meeting these thresholds. More intensive, root-cause
investigations (RCIs) can follow events affecting large number of customers, having longer
durations, involving human performance issues, producing significant safety or cost consequences,
resulting in regulatory violations, or involving customers experiencing multiple interruptions.
Mandatory root cause investigations follow interruptions to 10,000 or more customers for three
hours or more or significant damage resulting from energizing equipment with grounds attached,
significant damage to property, when three or more employees are hospitalized; or for more serious
employee physical injuries or death. Management employs the industry-accepted TapRoot® RCI
process for examining outages. An action-tracking process manages schedule and action tracking.

g. Sources and Changes in Customer Minutes of Interruption

The next table ranks 2017 ACE outage causes by CMIs. Equipment failures, trees, equipment hits,
weather, and animals caused almost 90 percent of 2017 interruption minutes.

ACE 2017 Causes of Outages (CMIs)

Cause CMls Share
Equipment Failure 9,646,496 | 27.8%
Tree 7,641,247 | 22.0%
Equipment Hit 5,611,700 |16.2%
Weather 4,078,898 | 11.8%
Animal 3,697,184 | 10.7 %
All Other Causes Not Listed | 2,294,008 | 6.6 %
Unknown 1,291,241 | 3.7%
Overload 242,594 0.7%
Dig In 150,048 0.4 %
Total CMIs 34,654,415 | 100.0 %
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The next table shows changes in the top four causes since 2013 - - trees, equipment failures,
equipment hits, and weather.

Top Four Causes of CMIs: Major Events Excluded
Total Trees Equipment Hits Weather
CMI % |[CMI| % |[CMI| % |[CMI| % |CMI
2013 | 722 [ 23% | 16.4 | 22% | 158 | 15% | 11.2 | 21% | 15.3
2014 | 58.6 |32% | 18.7 | 20% | 11.8 | 16% | 9.4 | 17% | 9.9
2015 | 46.0 [22% | 10.1 | 31% | 143 | 15% | 7.0 | N/A | N/A
2016 | 67.6 |27% | 183 | 22% | 14.7 | 11% | 7.1 | 25% | 16.9
2017 | 346 [22% | 7.6 | 28% | 9.7 | 16% | 56 | 12% | 4.1
Interruption minutes in millions

Year

The percentages of total CMIs caused by trees, equipment failures, and equipment hits have not
changed greatly since 2013; however, each has witnessed a significant decrease in minutes of
interruption over that period. The total number of interruption minutes fell by more than half from
2013 through 2017. We discuss the equipment-failure category in detail below. Attention to repeat
pole-hits and layout changes to reduce recurrence has assisted in producing the 45 percent
reduction in interruption minutes due to vehicle hits since 2013.

First responders to outages install animal guards to prevent recurrence of raccoon, squirrel, bird,
and snake contact with energized line and substation equipment. All newly installed distribution
transformers, line reclosers, and substations include animal protectors. Fusing critical feeder
equipment, adding animal protection, and using insulated equipment leads form part of two major
reliability improvement programs - - the Worst Performing Feeder and the more generally
applicable Comprehensive Feeder programs. Animal contact can have large customer impacts at
substations. The Atlantic Substation Animal Protection program has added animal protection to
30 substations with all slated for the addition of such protection. Management has also installed as
a pilot an electrified animal fence inside one substation.

h. Preventing Equipment Failures

We paid particular attention to equipment-failures, a major cause of outage and one subject to
significant management control. The next table breaks down the types of equipment failures that
have caused outages.

Leading 2017 Equipment-Failure Interruption Causes

Failure Type CMI Failure Type | CMI
Lightning Arrestor | 1,417,115 | Cable 916,377
Connection (loose) | 1,042,200 | Transformer | 853,279
Cutout 962,238

Interruption minutes

Construction and maintenance activities can require customer outages when management cannot
transfer loads to other sources temporarily. However, it is not always possible to conduct the
system upgrade work without temporarily affecting customers. Planned outages for construction
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and maintenance activities between 2013 and 2017 had a minor impact (about 2 percent or less)
on each year’s total customer minutes of CMI. However, these activities had more impact of each
year’s total customer interruptions (CIs), contributing to 8.6 percent and 6.9 percent of total Cls in
2016 and 2017 respectively.

Management can control outages from equipment failures through inspection, corrective
maintenance, preventive maintenance programs, and reliability programs. Management has
approached replacing possibly problematic equipment systematically, based on inspection
findings, and on priorities. Management categorizes all equipment failure outages in its Outage
Management System, identifying the equipment type (e.g., cutout, transformer or service
connection). Ongoing analysis of outage trends supports the development of mitigation programs
can be implemented. ACE has experienced a number of failure sources common in the industry.

Lightning Arrestors: For example, ACE has experienced seven failures of one type of 12 kV
lightning arresters in substations since the summer of 2011, each damaging the feeder breaker
below it. These events produced interruptions to more than 7,000 customers, generating more than
four million minutes of customer interruption in total. Management attributed the extensive
damage caused by the arrester failure to pre-2010 design of substations. An ongoing Arrestor
Relocation Program now moves feeder arresters in at risk substations - - a program with a 2018
budgeted cost of $535,500. Management also replaces older arc-gap type lightning arrestors with
modern Metal-Oxide Varistor (MOV) lightning arrestors when it identifies “lightning caused”
outages on its distribution feeders.

Automatic Splices: ACE has also experienced industry-common outages from automatic splices
(particularly in areas of salty air). Failure to verify splice-installation quality can lead to corrosion
not visually identifiable. Management has used infrared and ultrasonic inspections during its
overhead-line inspections to identify failing splices. Management is currently evaluating several
industry offerings for corrosion resistant automatic splices, expecting to begin installing them
before the end of 2018.

Porcelain Cutouts: Failures of a specific brand of porcelain cutout switches comprise another
common cause of utility equipment failures. ACE made extensive use of this type of switch - - in
fact, exclusively until 1998. Salt spray contaminated the surface of some of the porcelain switch
insulators, leading to some pole fires. Management has for the last ten years installed silicon
insulated load break cutout switches. Management has used its periodic overhead-line inspections
to replace porcelain switches showing conditions placing them at risk.

Underground Residential Distribution Cable: Such failures generally require more repair and
restoration time than do overhead line faults. ACE’s distribution system includes some 23 kV
primary mainline underground cable in Atlantic City, and some section of 12 kV cable in mainlines
in specific locations. ACE also frequently serves customers, usually in housing subdivisions, from
Underground Residential Distribution (URD) cable systems. ACE has used typical direct buried
cross-linked polyethylene (XLPE) insulated single strand cables. The poor quality that typifies
insulation in older utility installations makes them susceptible “treeing” from water intrusion,
which leads eventually to problems. The Newer XLPE currently used by ACE does not suffer this
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result. Each of ACE districts includes linepersons specializing in repairing and replacing failed
underground residential cables.

It would be cost prohibitive, considering the gain in reliability produced, to replace all of this older
cable. Therefore, working to reduce time to repair or replace faulted cable offers the only practical
solution to minimizing outages. The next table shows the number and durations of underground
cable faults.

Primary Cable Faults (primarily URD)

Duration (Hours)
Min. | Max. | Average
2013 | 417 0.2 | 28.1 4.4
2014 | 439 0.2 | 36.8 4.5
2015 | 550 02 [1417| 114
2016 | 486 0.1 | 56.2 4.7
2017 | 373 02 | 377 4.0

Year | Events

2015’°s 141.7-hour outage resulted from the Bow Echo event of June 23, 2015. Extensive tree
damage delayed identification of the cable’s failure pending restoration of overhead feeders.
Remediation of the cable failure came under one of the last Bow Echo-related customer restoration
orders completed.

Looped underground residential distribution cable systems face greater exposure when one of the
sections is open (e.g., has failed), leaving the other as the only remaining source. The Operations
Control Center monitors all abnormal system configuration conditions, including open loops.
Monitoring includes responsibility for and status of actions to correct conditions causing open
loops. Management evaluates cable sections that fail, determining whether to repair or replace. A
28-day goal for completing repair or replacement exists, but is not always met. Factors like waiting
for a flow mole or a third-party contractor, frozen ground in the winter, or a major storm event can
cause repairs to exceed the goal.

i. Relay Protection

Management uses circuit breakers to protect ACE’s substation transformers from faults. Protective
relay tripping, reclosing schemes, and SCADA control and protect these circuit breakers.
Protection Engineering (T&S Engineering) and Distribution Engineering work together to
coordinate substation relays with protective devices installed on feeders (e.g., fuses and automatic
circuit reclosers). Ongoing replacement of legacy electromechanical relays and oil circuit breakers
with more functional microprocessor relays and more reliable vacuum and SF6 gas circuit breakers
has improved coordination between substations and the feeders they serve.

Weekly outage reviews by Reliability Engineers address coordination effectiveness and any
failures of protective devices to function, identifying corrective actions required. Periodic testing
by Relay Operations of substation relays and relay schemes also takes place. Periodic Relay
Operations’ preventive maintenance activities test relays and functionally test relay tripping and
reclose schemes. In November 2017, ACE Relay and Protection implemented a formalized Peer
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Group checking process for new relay settings. The process includes a form, for each type of relay
scheme, which must be completed by two parties prior to relay setting changes.

3. Conclusions

1. Outage Management - - ACE has reported on the status of its Outage Management
System as required by the BPU’s May 29. 2013 Order at Docket No. EO12111950; the
system complies with N.J.A.C. Title 14:5-8.12.

ACE’s July 29, 2013 report to the BPU satisfied this requirement. Our review of the system’s
capabilities found them compliant with BPU requirements and with good utility practice.

2. Outage Management - - The capabilities of ACE’s Outage Management System conform
to BPU requirements and to good utility practice. (See Recommendation #1)

ACE has appropriately automated tools, which it applies to identify, manage responses to outages,
and promote timely and effective restoration activities. Its systems and tools comport with the
requirements of N.J.A.C. Title 14:5-8.12. Implementation of Advanced Metering Infrastructure
(AMI), now under review by management, has significant potential for improving customer outage
identification and verification of restoration, especially for major storm events.

3. Outage Management - - Operations Control Center staffing, qualifications, procedures,
and practices reflect good utility practice, but we did not find a documented contingency
plan for addressing loss of a major substation. (See Recommendation #2)

Sufficient numbers of appropriately qualified and trained operations personnel exist and they
operate under appropriate procedures using effective tools. We found appropriate attention to
system conditions and events and to providing night coverage for first responders. However,
management lacks a documented plan for addressing restoration following total loss of a major
substation.

4. Outage Management - - Management has effective restoration practices, whose
application promotes the minimization of SAIDI and CAIDI.

Systems, procedures, and practices promote well-prioritized dispatch and efficient restoration,
while providing appropriate controls.

5. Management effectively manages the assessment of outage causes for use in addressing
major, recurring causes.

We found an appropriately comprehensive and detailed list of outage causes, support for its use by
first responders, sufficiently low use of “unknown” as an outage cause, effective tabulation of
causes, and attention to reducing outages resulting from major, recurring sources. We reviewed
the actions taken to prevent outages, finding effective and sufficiently proactive efforts. In
particular, we found efforts to identify, respond to, and prevent equipment-related outages
consistent with strong utility practice.
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4. Recommendations

1. Provide a thorough, robust identification of the benefits of AMI, assess roll-out and
sustaining costs in detail, value AMDI’s reliability benefits carefully, and offer detailed
estimates of roll-out costs under a range of scenarios. (See Conclusion #2)

PHI and Exelon have substantial experience in applying AMI at other utility operations. Moreover,
increasingly wide-spread use of AMI across the country provides a wealth of comparative
information from utilities, customers, and for their other utilities. A major complication in
assessing the value of AMI in relation to its costs lies in assessing the reliability benefits it can
produce. An analysis overly focused on direct comparison of costs incurred versus costs saved
(even if it considers indirect cost benefits; restoration resource efficiencies, for example) can make
the change appear costly. In terms of outage management, AMI’s benefits can include enhanced
customer information, and reduced outage durations.

2. Prepare comprehensive, documented plans for restoring feeders in cases of total
substation outages. (See Conclusion #3)

Systems, procedures, and tools generally comprise a strength of the Operations Control Center,
but not in this single case. Prepared switching plans should exist to address feeder restoration in
cases of complete, lengthy losses of major substations.

D. Reliability Improvement

1. Background

Overhead electric distribution feeder systems consist of elements that include conductors, poles,
cross arms, wires, insulators, switches, and other attachments, (e.g., transformers, lightning
arresters, automatic circuit reclosers (ACRs), and capacitors). Since age and weather affect the
condition of each feeder element differently, good utility practice, the National Electrical Safety
Code (NESC), and the N.J.A.C. necessitate that each utility apply inspection and corrective
maintenance programs that ensure that inspections and corrective maintenance, and, in some cases,
preventive maintenance and replacements, are appropriately thorough and timely to cost
effectively minimize overhead equipment failures.

No one acceptable formula exists for designing inspection and maintenance programs. Design
takes significant judgment, but should be informed by comprehensive data. Asset management
engineers should consider equipment age and condition, operating conditions, and past failure
history in program design. Aged equipment, operating under severe conditions or exhibiting poor
operating history may require inspection and maintenance work more often. Inspection and
maintenance programs should include maximum inspection, corrective maintenance, and
preventive maintenance cycle times, but should have the flexibility to shorten maintenance cycles
(e.g., as when triggered by deficiencies identified by inspections, tests, or proactive maintenance).

In this Chapter, Liberty examined ACE’s compliance to the 2015 N.J.A.C. 14:5-8.6 regulations
regarding distribution system inspection and maintenance programs and reporting in its Annual
System Performance Reports; how ACE applies priorities to its corrective maintenance (CM)
work; whether the Company’s distribution feeder inspection, pole inspection and treatment, and
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pad mount transformer inspection programs, and underground residential distribution (URD) cable
replacement practices, are good utility practices; whether the Company’s inspection and
maintenance strategy is good utility practice, and whether ACE’s protection engineering and relay
maintenance practices are good utility practices.

Liberty also conducted inspections of eight Liberty selected distribution worst performing feeders,
with the purpose of evaluating general conditions and reporting deficiencies.

2. Findings

a. Compliance with Reporting Requirements

Docket No. ER09080664: The May 16, 2011 Order required an ACE Reliability Improvement Plan
program targeting a SAIFI value of 1.30 and a SAIDI value of 160. The Order required reliability
improvement reporting against a number of specific measures, as part of ACE’s Annual System
Performance Reports. These reports have included the required information, beginning with
ACE’s 2013 Annual System Performance Report.

Docket No. EO12070650 and Docket EM14060581: The February 20, 2013 Order in Docket No.
EO012070650 required ACE to increase the percentage of priority feeders (Worst Performing
Feeders) addressed in each of its operating districts from four to eight percent, and initiate reporting
and tracking of hazard trees. ACE made the required changes to its Priority Feeder program, and
included hazard-tree reporting, beginning with its 2014 Annual System Performance Report. The
Exelon merger order (February 11, 2015 Order Approving Stipulation of Settlement (Docket
EM14060581)) required ACE to continue its Reliability Improvement Plan programs and reporting
on them until at least to the end of 2021.

The Board’s Annual System Performance Reports Order requirements have been codified,
requiring that ACE Annual System Performance Reports:

e Compare prior-year SAIFI and CAIDI performance with targets,

e Summarize company-wide and operating district SAIFI and CAIDI performances and
major causes of interruptions for the past 10 years.

e Summarize reliability programs and any changes to them, including inspection and
maintenance program, the Worst Performing Feeders program methods and corrective
actions.

e Provide lists of feeders addressed in the past year and mitigation work completed and lists

of feeders to be addressed in the next performance year.

Summarizing power quality and stray voltage programs.

Addressing technology initiatives to improve reliability.

Providing numbers and training of bargaining unit and non-bargaining unit personnel.
Summarizing vegetation management work and hazard tree information.

Summarizing each major event.

For operating districts not meeting minimum level reliability levels for a calendar year, an
analysis of the service interruption causes, patterns, and trends and a description of the
corrective actions takes and target completion dates.
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ACE’s Annual System Performance Reports have included the information required. In 2015, as
required by the 2015 N.J.A.C., the Company began including a tabulation of its inspection and
maintenance programs and a report table of contents.

The February 20, 2013 Order in Docket No. EO12070650 required ACE to provide Quarterly
Outage Reports addressing all sustained outages experienced. The BPU also required ACE to
provide quarterly reports on substations exceeding minimum reliability levels. Section 14:5-8.7 of
the 2015 N.J.A.C.- New Jersey Electric Distribution Service Reliability and Quality Standards
codified these reporting requirements. ACE has submitted quarterly lists of substations SAIFI and
SAIDI. ACE has also submitted submitting Quarterly Detailed Feeder Outage Reports. These
reports contain the information required.

ACE has also submitted Quarterly Reliability Improvement Plan Progress Reports, since at least
August 2013. These reports include graphic presentations for BPU Staff and Rate Counsel,
showing reliability improvements made under the plan programs and activities. Graphic depictions
have included monthly SAIFI, CAIDI/SAIDI, and CEMI performance company-wide and by
district, tree reliability, and reliability spending. These reports have presented Reliability
Improvement Plan spending, weather impacts, trees removed, comparison of ACE reliability
performances with that of other utilities in the IEEE utility reliability survey, and explanations of
causes of low district SAIFI and SAIDI performance.

b. ACE-Level Reliability Targets and Performance

Docket No. ER09080664°s May 16, 2011 Order addressing the Reliability Improvement Plan
targeted a 2016 value of 1.30 for SAIFI (average number of interruptions per customer per year)
and a value of 160 for SAIDI (average minutes of interruption per system customer per year).
Reaching these targets would produce a 20 percent improvement in SAIFI value and 25 percent
for SAIDI, as compared with 2009 levels. The Order and N.J.A.C. Title14:5-8.8(g) have required
the following programs as part of the Reliability Improvement Plan:

e Enhanced Vegetation Management
Priority (Worst Performing) Feeders (increased from four to eight percent in each district)
Load Growth (Distribution Capacity Expansion)
Distribution Automation
Feeder Improvements (Comprehensive Feeders)
Substation Improvements.

The programs that ACE reported in 2015 and that it continues to execute include:

o Worst Performing Feeders: identifies least reliable distribution feeders for corrective
action to improve individual and overall distribution feeder reliability.

e Comprehensive Feeders: identifies non-Worst Performing Feeder Program feeders where
remediation would improve measured system reliability.

e Distribution Automation: deploys automatic sectionalizing and restoration (ASR) schemes
as part of efforts to deploy smart grid technology, seeking system reliability improvement
by automatically isolating faults and restoring unaffected feeders.
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e Vegetation Management: includes tree pruning or trimming, tree removal, and selective
application of herbicides, with trimming to the first protective device; typically focused on
areas most susceptible to tree related causes.

e Underground Residential Distribution Cable Replacement and Enhancement: replaces
cable to minimize failures; includes replacement, but ACE does not enhance cables, by
treatments intended to extend equipment lives.

e QOverhead Feeder Inspections: includes visual, ultrasound, and infrared maintenance
inspections on overhead backbone feeders to identify deficiencies.

e Multiple Device Operations Remediation: The Program is designed to investigate, and
replace or upgrade, as needed, protective devices that have been activated or operated more
than three times in the past 12 months.

e Other Distribution System Inspections: includes Ground Line Pole Inspection Program to
assess pole condition through visual or invasive (e.g., boring) inspection and the Substation
Inspection Program to assess power transformers, circuit breakers, switchgear, substation
capacitor banks, and various support system conditions.

ACE has continued to apply these programs and it has performed better than the 1.30 SAIFI and
160 SAIDI targets in 2015, 2016, and 2017. The next table summarizes that performance in
comparison to the targets set in 2011 for achievement by 2016. The measures shown use the New
Jersey Major Event Exclusion Criteria.

ACE System Reliability Measures vs. 2011 Targets
Index 2013 2014 2015 2016 2017 | Target
SAIFI 1.45 1.11 1.03 1.18 0.86 1.30
CAIDI 93 98 83 106 76 120
SAIDI 134 109 86 126 65 160

ACE’s 2016 Annual System Performance Report cited a substation construction project, a bus
outage caused by a relay issue, and cable cut at a substation as the drivers of elevated 2016 SAIFI
SAIDI measurements, which nevertheless remained below the levels targeted for 2016.

The stipulation of settlement leading to the commitments made for the merger with Exelon
required improved levels for required reliability measurements. SAIDI was eliminated as a
targeted measurement, although management has continued to track it for internal use. Exelon
committed that ACE would, continuing its Reliability Improvement Plan programs achieve by
2020 a measurement of 1.05 for SAIFI and of 100 for CAIDI, again excluding Major Event Days.
The next table shows that ACE has already met and exceeded the measurements it must reach in
2020.

ACE System Reliability vs. Exelon Merger Target
Index 2013 2014 2015 2016 2017 | Target
SAIFI 1.45 1.11 1.03 1.18 0.86 1.05
CAIDI 93 98 83 106 76 100
SAIDI 134 109 86 126 65 N/A
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Citing Exelon’s aspiration to achieve first quartile SAIFI and CAIDI performance, the BPU’s order
in the Exelon/PHI merger proceeding (see the discussion of Commitment No. 13 in Chapter VIII,
Merger Conditions), the BPU required an explanation of how ACE could achieve these results.
Using Exelon’s panel of 26 utilities, first quartile performance based on 2013 data would equate
to a SAIFI value of 0.85 interruptions and a CAIDI value of 91 minutes. The base merger
commitments set a higher performance bar than that established in 2011. Meeting this first quartile
aspiration would take performance to an even higher level. The other Exelon operating utilities
have reached first quartile performance. Exelon manages them under what it terms the “Exelon
Model,” major features of which include a very comprehensive set of operational performance
metrics measured and compared among all its operating utilities, including ACE, and a peer group
process that takes a comprehensive, structured approach to applying best practices across them.
(See Chapter IX, Executive Management and Corporate Governance).

ACE reported achievement of first quartile CAIDI performance in a September 23, 2016 report -
- 83 minutes versus the standard of 91. ACE proposed at that time to reduce by 2020 its SAIFI
measurement of 1.03 to the 0.85 1% quartile level. Management listed these programs, starting in
2017, as its basis for attaining improved SAIFI performance:

e Accelerated Recloser Installation

e Accelerated ASR Deployment

e Smart Fuse Installations

e Additional Feeder Investments.
Management estimated costs of $117.2 million through the end of 2020, including $64.2 million
from its already-approved five-year plan, $25 million of additional funding proposed by
the Company in the 2017 five-year plan, and $28 million of incremental funding. Management
included similar programs in its 2017 PowerAhead Program for improving resilience during major
storms.

Using more current Exelon peer group measures (for 2016) indicates that attainment of 1% quartile
performance may not require additional funding through 2020. ACE’s 2017 CAIDI performance
fell well within both the 2013 and 2016 measurements. ACE’s 2017 SAIFI performance nearly
met the 2013 peer group levels and exceeded the 2016 levels, as the next table demonstrates. Thus,
ACE has already achieved both required and aspirational levels, with two years remaining before
the 2020 performance measurement date.

ACE Performance vs. Exelon Peer Group Quartiles

SAIFI CAIDI

ACE . Peer Group ACE . Peer Group

2017 | Quartile —a T 5016 | 2017 | QUae =53 T 2016
1t 0.85 | 0.88 15t 91 93

0.86 2nd 092 | 1.02 76 2nd 101 104
3 1.12 1.20 3 110 118

ACE did report a high 2016 SAIFI measurement of 1.30, citing numerous unplanned outages
during reconfiguration of the Peermont Substation as a material factor explaining that result. ACE
has begun adoption of Exelon’s High Risk Evolution (HRE) Process to address human error. The
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process applies a formal approach and methods to identifying high risk activities, especially when
relay work is involved.

c. District-Level Reliability Performance

N.J.A.C. Title 14:5-8.5 requires that each ACE operating district meet (subject to BPU-approved
adjustment) SAIFI and CAIDI targets, based on its average values for the 2010 — 2014 period,
allowing a 1.5 standard deviation. ACE Annual System Performance Reports have reported the periods
during which districts exceeded their maximum levels. This condition existed only in 2016. The next tables
present district-level SAIFI and CAIDI results.

ACE District-Level Reliability Performance
Cape May District Glassboro District
Index | 2013 | 2014 | 2015 | 2016 | 2017 | Target | Index | 2013 | 2014 | 2015 | 2016 | 2017 | Target
SAIFI | 0.80 | 0.63 | 0.92 | 1.27 | 0.87 1.26 SAIFI | 207 | 1.71 | 1.18 | 158 | 1.15 1.88
CAIDI 78 88 71 89 76 135 CAIDI | 106 101 95 115 70 156
SAIDI 63 55 65 113 66 N/A SAIDI | 220 173 113 182 81 N/A
Pleasantville District Winslow District
Index | 2013 | 2014 | 2015 | 2016 | 2017 | Target | Index | 2013 | 2014 | 2015 | 2016 | 2017 | Target
SAIFI | 1.28 | 0.78 | 0.87 | 0.78 | 0.60 1.88 SAIFI | 145 | 1.25 | 1.18 | 1.16 | 1.02 1.79
CAIDI | 79 96 73 112 73 99 CAIDI | 93 98 88 103 83 116
SAIDI | 101 76 64 87 44 N/A SAIDI | 135 122 104 | 119 85 N/A
L Elevated levels attributed primarily to Peermont Project outage
2Elevated CAIDI attributed to Cedar Substation bus outage
Geographical characteristics have caused the Glassboro and Winslow Districts to experience higher SAIFI values.
The substantially rural character requires long feeders and high vegetation levels. These two districts also have
experienced higher rates of vehicle hits and are prone to higher levels of summer and winter storm impacts.

d. Transmission and Substation Reliability

ACE embeds transmission, substation, and distribution system contributions into overall Annual
Performance Report presentation of SAIFI, SAIDI, and CAIDI calculations. N.J.A.C. 14:5-8.7
does not require separate reporting. Management does calculate the contribution that transmission,
substations, and distribution network elements make to customer interruptions for SAIFI
measurement, and to customer minutes of interruptions for CAIDI measurement. The next table
summarizes these contributions.

Total ACE SAIFI, SAIDI, and CAIDI measures have substantially improved (fallen) since 2013.
The percentages indicated in the following table are percentages of reduced numbers of total Cls
and CMIs between 2013 and 2017. However, these data indicate the importance of preventing
substation outages, which can cause substantial Cls and CMIs. Since over 10 percent of total Cls
and CMIs, on average, are caused by substation-caused outages.
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Percentage Contributions to Interruption Numbers and Minutes

Year Transmission Substations Distribution
Number | Minutes | Number | Minutes | Number | Minutes
2013 4% 5% 10% 8% 86% 87%
2014 2% 2% 9% 9% 90% 89%
2015 2% 1% 20% 14% 78% 84%
2016 4% 4% 9% 6% 87% 90%
2017 1% 2% 13% 12% 85% 86%

e. Reliability Improvement Plan Programs

We addressed the BPU orders underlying ACE’s Reliability Improvement Plan programs earlier.
To summarize:

e The May 16, 2011 Order in Docket No. ER09080664 authorized Reliability Improvement
programs Priority Feeders Feeder Improvements.

e The February 20, 2013 Order in Docket No. EO12070650 required an increase in the
percentage of Worst Performing Feeders to be addressed in each operating district from
four to eight percent.

e In 2015, N.J.A.C.14:5-8.8 required identification of eight percent of worst performing
feeders in each operating district and actions to improve reliability within a year.

e The merger order (February 11, 2015 Order Approving Stipulation of Settlement in Docket
EM14060581) continued Reliability Improvement Programs until to at least the end of
2021.

In assessing efforts to continue Reliability Improvement Plans consistently with BPU Orders and
N.J.A.C. regulations, we considered components, employed since or near the first applicable order
in 2011:
e Capital Funded
o Worst Performing Feeders

Comprehensive Feeder Program
Distribution Automation Using Smart Grid Technology
Underground Residential Cable Replacement
Substation Improvements

o Capacity Expansion
e O&M Funded

o Enhanced Vegetation Management

o Distribution, Substation, Feeder Inspections
e Funded with Both

o Multiple Device Operation Remediation

©)
@)
@)
©)

ACE has applied different names to some of these programs over time. We use here the current
naming. Management formerly termed the Worst Performing Feeders “Priority Feeders,”
Comprehensive Feeders “Feeder Improvements,” and Distribution Capacity Expansion “Load
Growth.”

U/~
The Liberty Consulting Group

March 11, 2020 Page 140



Board of Public Utilities Final Report — Public Version Audit of Atlantic City Electric
State of New Jersey Focused Operations Review Docket No. EA17030297

f. Justifying and Prioritizing Program Spend

Reliability has already exceeded levels required two years down the road and it has achieved high
(1%t quartile) aspirational levels as well. The success achieved underscores already significant,
normal needs for the use of appropriate methods for sound estimates of the gains (relative to the
costs) expected from reliability improvement programs. Prioritizing its reliability improvement
activities according to their reliability “return” for their required spends should comprise a major
management focus.

Reliability engineers have access to outage data via daily Outage Management System outage
reports for use in identifying, prioritizing, and budgeting feeder and substation projects,
considering:

e Historical equipment reliability performance

e Material condition

e Projected benefit a project will provide to reliability performance

e Potential impact and risk of not performing the work.

Reliability engineers assign monetary values for an avoided customer interruption and an avoided
customer minute of interruption, beginning with $100 per avoided interruption and $1 per avoided
minute. They can apply factors that modify starting values. The base test measures project costs
against resulting monetized values of avoided numbers and minutes of interruptions. Management
ranks potential projects according to their ratios of monetized benefit value over project costs. The
next table provides an example of the calculation inputs. Management uses judgment that may
move a project higher in priority than its benefit/cost ratio, for example to emphasize projects that
address multiple interruptions to the same customers.

Reliability Project Candidate Evaluation Illustration

Remediation Method $/Mile O/l:\;??eeSReductionC;gt?;geers I fi:\r\;zlp()jﬁgn
Trim 60 trees per Mile $2,400| 0.20 80% 150 $100
Install 3 Lightning Arrestors per Mile| $4,500| 0.10 50% 900 $100
Install 3 Squirrel Guards per Mile |[$1,500| 0.40 75% 50 $100
Replace 1 Span of URD per Mile {$10,0000 3.00 100% 33 $100

“Low-hanging fruit” (projects’ addressing high failure rates and low remediation) get the
highest priority. Over time, as the high reliability improvement results ACE has obtained suggest,
one can expect diminishing returns, as falling benefit levels fall and costs per reduced interruption
numbers and minutes rise.

An Oracle Project Portfolio Management (OPPM) system supports evaluation and comparison of
all proposed capital projects, including those under the Reliability Improvement Plan. Reliability
Engineering first considers alternative solutions, then enters the selected candidate’s data into the
prioritization model, interruption numbers and minutes numbers for the past 12 months, and
expected improvements in them assuming execution of the candidate project. The Project
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Prioritizing feature of the system calculates project value in mitigating customer interruption
numbers and minutes.

g. Worst-Performing Feeders

ACE has been conducting its Worst Performing Feeder program since the 1990s, and began using
its current methods for selecting feeders in 2009. The program seeks to identify and address
distribution feeders with the poorest performance during the previous year. Feeder reliability
spreadsheets list each feeder’s reliability history and ranking. The list produces the identification
of annual lists of the eight percent worst performing feeders; including at least five from each of
the four districts. Reliability engineers analyze work performed on those feeders during the
previous three-years, inspection reports, outage magnitudes, and outage cause histories.

Management has since 2011 focused on feeder first segments, which extend from the substation
breaker to the first feeder protective device (usually an automatic circuit recloser). Management
considers this approach generally more productive of greater reliability benefits. Remediation
efforts past the first segment do occur, however. The next table summarizes remediation since
2013 under the Worst Performing Feeders program. Management addressed more than the required
feeders in 2013 and 2014, because the Glassboro District had more worst performing feeders than
the other three.

Worst Performing Feeders Remediated

District Feeder Required Remediated
Numbers 2013 | 2014 | 2015 | 2016 | 2017
Cape May 54 5 5 5 5 5 5
Glasshoro 109 9 12 15 9 9 9
Pleasantville 83 7 8 5 7 7 7
Winslow 54 5 5 5 5 5 5
Total 300 26 30 30 26 26 26

ACE monitors before- and after-remediation performance of feeders addressed by the program,
continuing to address a number of them for several years. Eight of the 26 feeders addressed in
2018 were included in prior years. The next tables show improved performance by the population
of Worst Performing Feeders over time.
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Worst Performing Feeder SAIFI Improvement

Outage Frequency Trend (SAIFI) - Different Classes of RIP Feeders @ ACE
Trailing 12 Month SAIFI (MED Exclusive)
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We inspected mainlines and parts of some laterals on two past worst performing feeders, and parts
of other feeders, in each of the four districts. These inspections included at least 200 miles of
feeders, over which we observed no concerns about the condition of poles, cross arms, insulators,
floating conductors, or other equipment.

h. Comprehensive Feeder Program

The Comprehensive Feeder Program implemented in 2011 supplements activities on the Worst
Performing Feeders, seeking improvement on overall reliability measures, with improvement
measures similar under both. Management has discretion to determine which feeders to address.
Work generally involves the next worst feeders, in each district as ranked on the Feeder
Performance List according to outage causes and condition issues. The next table shows by district
the number of feeders addressed.
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Comprehensive Feeder Projects

Year Cape May | Winslow | Pleasantville | Glassboro
2013 Feeders 5 7 8 7
2014 Feeders
2015 Feeders
2016 Feeders
2017 Feeders
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i. Distribution Automation - - Smart Grid Technology

The term “Smart Grid” for ACE refers to the digital technology required to sectionalize
automatically and restore service to customers, to provide automatic control of capacitors to
improve system efficiencies, and to provide a communication system between the utility and the
customers for optimizing customer energy and demand usage. ACE has employed Smart Grid
technology to automate fault isolation and restoration, and it exercises automatic control of some
capacitors. ACE does not employ Advanced Metering Infrastructure (AMI), but has employed
Smart Grid technology since 2009. Its Distribution Automation (DA) program includes Automatic
Sectionalizing and Reclosing (ASR) schemes and with standalone automatic circuit reclosers
(ACRs) under remote control. ACE also employees Smart Grid technology for automatic capacitor
control deployments, substation transformer dissolved gas monitoring deployments, and its direct
load control deployments. See the Chapter XVII, Distribution and Operations Management,
section addressing Planning Smart Grid Technology.

The scope of required distribution automation includes advanced control systems to identify faults
and perform switching automatically. It also includes improved Volt-VAR monitoring and control
to reduce energy losses and demand and O&M activity. Management began implementation of a
Distribution VAR Dispatch (DVD) system for control of capacitors in 2013. The system monitors
and controls some distribution feeder capacitors, improving efficiency by reducing reactive current
required for motors and air conditioners. Management has implemented such dispatch at with the
Glassboro, Lamb, Terrace, and Washington substations, but continues to develop the program
before expanding it beyond these four substations.

The BPU has authorized ACE to continue its Distribution Automation program at least through
2021, and has approved $15 million, under the PowerAhead program over five years for
Distribution Automation implementation. See also Chapter XVII, which addresses smart grid
technology, system resilience, reliability management and smart grid activities. We examined how
management cost justifies distribution automation projects, and tracks resulting reliability
improvements. Factors considered include feeders with three or more lockouts over the past 2-year
period, feeders with adequate tie points to other feeders, and more highly loaded 12 kV feeders.
Management considers costs when selecting locations, prioritizing feeders with less extensive
upgrade requirements.

The two parts of the distribution automation strategy consist of installing automatic circuit
reclosers and automatic sectionalizing and restoration schemes.
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Automatic circuit reclosers automatically trip in the event of downstream feeder faults, then
reclose once or several times to restore the feeder if the fault was temporary (e.g., lightning strike),
or to allow downstream devices, to isolate a sustained fault. The more complicated and expensive
automatic sectionalizing and restoration scheme automatically isolates a fault, and transfers de-
energized load to another feeder section or feeder. A long feeder with large customer counts can
require as many as eight reclosers. ACE has 61 feeders that serve more than 2,500 customers and
142 feeders more than 50 miles in length. Management now installs automatic circuit reclosers to
sectionalize groups of 500 customers.

ACE has installed 150 in-line feeder ACRs and 103 new feeder-tie ACRs over the past three years.
Management plans to include 14 standalone units and 30 -tie units from this group in upcoming
ASR schemes. The rest will operate as standalone feeder protection devices. Automatic circuit
recloser deployment appears to have improved ACE reliability. Reliability engineers credit the
currently installed units for more than 250,000 customer interruptions and more than 19 million
customer minutes of interruption in 2017.

Based on an estimated high end cost of $70,000 for a typical installation, ACE has likely spent
over $50 million on automatic circuit reclosers. It appears to be on a path to spend that much or
more across the next five years. Management’s guideline of sectionalizing feeders to produce
approximately 500 customers between each recloser calls for installing approximately 400 new in-
line reclosers and 450 new feeder-tie reclosers through the end of 2022, many of them continuing
to operate as standalone devices.

The Operations Control Center can monitor and control properly equipped automatic circuit
reclosers via SCADA,; and include them in the second part of the distribution automation strategy
- - applying automatic sectionalizing and restoration schemes to large groups of feeders. First
responders can more quickly address faults isolated by such schemes. The principal cost sources
for creating them involve updating substation SCADA equipment, installing fiber optic
communication systems, and increasing the load capacity of some the feeders.

Two feeder groups currently feature automatic sectionalizing and restoration schemes: the 23-
feeder Absecon and the 34-feeder Glassboro groups. ACE has expanded the numbers of feeders in
both groups substantially in the past several years. The total installation cost through 2017 of $24.6
million amounts to approximately $430,000 per feeder. Reliability engineers credit these two
schemes with avoiding over 34,000 customer interruptions and about 2.9 million customer minutes
of interruption since they began operation. System Operations management reported that operation
of the ASR feeder groups has improved recently, producing total operating times of between two
and five minutes.

ACE plans to spend about $37 million on creating new groups and expanding the feeders included
in the two existing ones through 2022. Those plans will add 93 feeders to the 57 now included.
Management estimates that the planned work will likely avoid some 46,000 customer interruptions
and 4.5 million customer minutes of interruption over the next several years, based on
extrapolating historical performance data on the feeders to be addressed. Management recognizes
eventually diminishing returns on new installations, given other reliability initiatives. Its
prioritization of feeders for inclusion has favored those with less costly upgrade requirements,
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avoiding situations requiring costly substation and feeder capacity upgrades. Management
anticipates a change post 2020, shifting focus from installations that will begin to produce less
reliability value to other measures, such as replacing high risk substation equipment.

j.  Customers Experiencing Multiple Interruptions (CEMI)

Multiple, sustained interruptions (e.g., measured by four or seven multiple operations in a 12-
month period) to small customer groups may not substantially affect overall reliability measures,
but nevertheless present a significant challenge in ensuring high-quality service. Management has
relied on IEEE Standard 1366 for more than five years in employing a target to limit the number
of customers experiencing multiple interruptions: no more than 4.5 percent experiencing four or
more interruptions and nor more than 0.6 percent experiencing seven or more. Quarterly reviews
identify ACE customers who experienced more than three interruptions across the prior 12 months.
Management performs an engineering review of the outages and field conditions, and develops
corrective actions (e.g., protective device issues, adding feeder ties). The next table shows that
performance relative to the two targets has generally improved, but has not been good, except for
the most recent full year - - 2017.

Multiple Interruption Performance

CEMI-4 CEMI-7
Goal | Actual | Goal | Actual
2011 | 4.5% | 23.48% | 0.6% | 5.51%
2012 | 4.5% | 38.12% | 0.6% | 11.84%
2013 | 4.5% | 12.49% | 0.6% | 1.12%
2014 | 4.5% | 7.03% | 0.6% | 0.71%
2015 | 4.5% | 19.19% | 0.6% | 2.98%
2016 | 4.5% | 11.36% | 0.6% | 2.33%
2017 | 4.5% | 5.53% | 0.6% | 0.46%

Year

k. Substation Improvements

The BPU has required ACE’s Reliability Improvement Plan programs to include substations,
where problems (e.g., equipment failures or animal incursions) can affect large numbers of
customers. ACE substation improvements projects include adding animal protection, installing
substation transformers and associated equipment, upgrading relays, installing new circuit
breakers, upgrading switching equipment, expanding buses, adding new feeders, and in some cases
replacing or installing new substations. Our field inspections confirmed installation of animal
protection and programmable relays, and replacement of oil circuit breakers at substations.

3. Conclusions

6. ACE reporting has complied with BPU Orders and N.J.A.C. requirements.

Reporting under Docket No. ER09080664°s May 16, 2011 Order and N.J.A.C. 14:5-8.8 has been
timely, and has included the required information. Annual System Performance Reports show an
increase from four to eight percent in feeders included in the Priority Feeder Program in each its
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operating district. Reliability Improvement Program reporting show that ACE has met a SAIFI
target of 1.30 and a SAIDI target of 160 in 2015, 2016, and 2017.

ACE has also made the required reporting under Docket No. EO12070650’s February 20, 2013
Order and in the Exelon merger docket. ACE has submitted quarterly lists of substation SAIFI and
SAIDI and Quarterly Detailed Feeder Outage Reports.

7. ACE has achieved first quartile reliability performance, exceeding the targets forming
part of the Exelon merger commitments.

ACE has already reached SAIFI and CAIDI performance levels better than those targeted for 2020.
Its performance has gone well beyond levels targeted for 2020, moving into the top quartile of the
peer group established for benchmarking performance. Using 2016 IEEE data for the peer group
shows an ACE 2017 SAIFI measurement of 0.86 versus the 1% quartile threshold value of 0.88 and
a CAIDI measurement of 76 versus the threshold value of 93. Management’s focus on and
considerable expenditures for reliability improvement give substantial confidence that it will
continue to sustain this high level of performance on a sustained basis

8. Management employs effective and reasonably quantified methods for identifying,
comparing, and prioritizing candidate reliability improvement plan programs and
projects.

Management uses structured processes and quantified measures for determining and comparing
estimated costs with estimated benefits measured in reduced numbers and minutes of customer
interruptions. Methods focus on delivering the greatest reliability improvements for the lowest
cost. These methods employ historical infrastructure condition and performance information
robustly, and consider an appropriate range of alternative approaches to improving reliability
performance.

9. Management’s design and execution of its Worst Performing and its Comprehensive
Feeders programs have comported with BPU requirements and reliability expectations
underlying them.

ACE has continued to conduct the Worst Performing Feeder program since the BPU’s May 16,
2011 Order in Docket No. ER09080664. Management has addressed more than the required
numbers and distribution of feeders through actions appropriately designed to improve their
reliability performance. Management has supplemented this program with substantial actions to
address its broader population of feeders as well. Performance data show improved performance
on treated feeders and better performance among currently targeted worst performers - - both
substantial measures of success in meeting program goals.

10. The substantial investments made in Distribution Automation demonstrate robust
continuation of this element of ACE’s Reliability Improvement Plan.

ACE has continued to deploy automatic circuit reclosers to automate distribution system operation
in manners that improve reliability by reducing numbers and minutes of customer interruption.
Management has employed and plans to continue employing many of these devices on a stand-
alone basis. Others form part of existing or planned groups of feeders controlled by automatic
sectionalizing and reclosing (ASR) schemes. This application employs Smart Grid technology
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combining an ASR control program, substation automation equipment, automatic feeder
sectionalizing devices and an end-to-end communication system. The schemes provide control to
“self-heal” groups of feeders serving customers by automatically isolating faulted segments, and
restoring service to customers on a faulted feeder by closing feeder ties with adjacent feeders.

Management plans to continue substantial deployment of automated devices and schemes.

Prioritization of implementation to date has appropriately ranked feeder candidates using numbers
of lockouts, recent-year customer interruptions, and the ability to take advantage of
communications infrastructure already in place. Management considers cost factors when selecting
locations for automatic sectionalizing and restoration schemes, focusing on feeders needing less
expensive upgrade requirements.

Management has found distribution automation installation effective in improving reliability,
crediting currently installed automatic circuit reclosers and automatic sectionalizing and
restoration schemes with avoiding very large numbers and minutes of customer interruptions.

11. The programs management has executed under ACE’s Reliability Improvement Plan
have had very strong results in improving reliability, but it is not clear that continuing so
substantial expenditures under it or under comprehensive equipment replacement plans
will continue to produce commensurate value. (See Recommendation #3)

ACE, stakeholders, and the BPU have for many years now focused on and emphasized reliability
improvement. All deserve substantial credit in bringing to customers top-level performance.
Reliability levels targeted for 2020 have already been reached. In fact, ACE has exceeded the
threshold defining 1% quartile performance for an accepted peer group. Moving above that
threshold means that ACE has attained or reached already a level of performance that only one in
five comparison group companies can claim. Management continues to plan very large
expenditures for the next five years (see also Chapter 1V, addressing capital allocation). The path
that management has traveled and the one it charts for coming years give a very strong basis for
concluding that high levels of performance will continue (taking account of the potential for major
system weather and other massively disruptive events).

Because of ageing substation equipment conditions and planned reduction in RIP programs, the
Company plans to increase its spending for substation equipment replacements after 2020. No
doubt, it will remain possible to continue identifying programs and projects that will meet a
positive benefit/cost ratio, particularly using management’s current dollar valuation of numbers
and minutes of customer interruptions. However, the comparatively high rates charged by ACE
also bear consideration. With performance already at an elite level comparatively, the value of
further improving reliability metrics has to be balanced against service affordability. We
differentiate improving versus sustaining reliability levels, in order to make clear that we do not
question the appropriateness of the “aspirational” 1% quartile goal, which ACE has already
attained.

12. Management seeks to identify and respond to instances of multiple sustained
interruptions for customers and locations, but its history in meeting goals has not been
strong. (See Recommendation #4)
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The industry generally recognizes that repetition of short-duration outages requires attention even
where the data does not “move the needle” on SAIFI or CAIDI measures. Subjecting even small
numbers of customers to too frequent, repeated outages does not comport with a holistic definition
of high-quality, reliable electricity service.

Stronger performance in 2017 follows a number of years of sustained reliability improvement
efforts. Therefore, this single strong performance year overcomes the concerns that poorer
performance over a number of past years suggests. Moreover, data on momentary outages can
prove an elusive source of problem identification. For example, tree contacts can vary significantly
due to variable wind and ice-loading conditions. Nevertheless, close attention to outages of this
type should comprise a major focus as part of efforts to determine whether ACE has “turned the
corner” in 2017, and can sustain a strong level of performance in limiting repeat outages.

4. Recommendations

3. Recalculate the basis for dollar-valuing reliability improvements and rethink the
Reliability Improvement Plan’s elements and expenditures. (See Conclusion #11)

We view circumstances as warranting a determination of whether “improvement” or
“maintenance” now better defines the goal of ACE reliability plans. We do not presume to
determine for stakeholders or the BPU what level of reliability ACE customers should receive.
However, it cannot be argued that what has been set as an “aspirational” goal - - even for Exelon
- - has been reached and is not under apparent threat in the near to intermediate term.

At the same time, as the background to this audit indicates, concern already exists about ACE
rates. On top of currently high rates on a comparative basis, the state has adopted aggressive goals
for renewable energy and usage displacement. Advanced metering infrastructure, a potentially
expensive proposition (but perhaps justifiable nevertheless) adds to the future cost potential mix.

The combination of reliability performance excellence and high costs require a re-examination of
how and under what dollar valuations management determines to make reliability improvements.
That re-examination should include robust stakeholder dialogue and contribution about levels of
reliability versus affordability. Provided that they give an appropriate window five-year and longer
plans, rate proceedings, a generic docket, or structured, broadly participative work groups can
suffice. Whatever the forum, it should include clear and comprehensive forecasts of costs (capital
and operating) and resulting reliability levels, and the ability to gauge (quantitatively as much as
possible) the impacts of varying types and levels of expenditures on reliability metrics specifically
and how ACE’s position among peers would change.

Management has demonstrated an effective ability to measure the reliability impacts of programs
and projects that affect it. Those are not in question. What does bear inquiry are the valuations
placed on improvements. Should attainment of the “aspirational” level of reliability prove the
standard, it seems clear that ACE should be able to reduce Reliability Improvement Plan
expenditures. Should desire exist to raise the bar, a basis will be laid for determining what further
reliability increases will cost customers, perhaps even on a measure-by-measure basis if desired.
Should a consensus arise that an “affordability” frontier has already or will be passed, the process
will also relate cost savings to any service level drops identifiable.
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4, Closely monitor momentary outage data and proactively address any repeat-outage
performance drops from 2017 levels. (See Conclusion #12)

With only marginal improvement, sustaining 2017 performance in avoiding repeat-outages will
meet management’s targets, which we find appropriate. However, the year’s great performance
variation from a strong historical pattern warrants efforts to ensure that performance then was
driven by sustainable factors, not variation in exogenous factors, like weather. Should the relevant
outage rates accelerate above 2017 levels (measured monthly), ACE should expand the scope of
instances addressed through detailed analysis and action plan development.

E. Asset Management, Inspection, and Maintenance

1. Background

A utility must fully execute well-designed inspection and maintenance programs to ensure that
system conditions support safe and reliable operation. Significant or recurring gaps in required
activities eventually produce degradation in service. Management should employ a thorough asset
management approach, use accurate and comprehensive data, apply clear performance objectives,
and adopt appropriate cycles for recurring activities. Deferring inspections and maintenance
deprives management of clear and important opportunities to correct defects before they have
direct service consequence. Resources need to remain sufficient to perform planned activities at
scheduled times.

Chapter XVII addresses our overall examination of asset management, inspection, and
maintenance activities This chapter describes our efforts to verify ACE’s funding and completion
of the inspection and maintenance activities prescribed by its existing programs - - a particular
area of operations singled out in the Request for Proposals underlying this audit.

Equipment age bears on deterioration making effective inspection and preventive maintenance
programs essential. ACE, like almost all utilities, operates substantially aged electric systems, as
the next table illustrates.

ACE Wood Pole Count and Ages

System Total Age Known >40 Years Old
Total | Percent | Number | Percent
Distribution | 222,597 | 204,707 | 92% 105,888 48%
Transmission | 7,913 7,314 92% 4,481 57%
Total 230,510 | 212,021 110,369

ACE also operates a substantially aged substation transformer population, with 46 percent of the
208 total and 100 percent of the 34 kV transformers 40 or more years old. Cables also likely show
great age as well, but management only knows the age of about 12 percent of its cables. ACE’s
replacement of troublesome oil circuit breakers with vacuum and SF6 gas circuit breakers (under
its OCB Replacement program) has reduced the share of circuit breakers more than 40 years old
to ten percent.
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ACE operates a total of 14 transmission substations and 81 distribution substations. Primary
transmission substation voltages are 230 kV, 138 kV, and 69 kV. ACE does maintain one 500 kV
substation, but does not own any of the circuits to or from that substation. The next table
summarizes ACE line, circuit, and feeder miles and numbers. ACE classifies 138 and 69 kV
circuits as transmission, with 34, 23, 12, and 4 kV circuits deemed distribution.

ACE Electric Circuits

Voltage Overhead | Underground | Circuits &
Miles Miles Feeders (#)
238kV 17
138 kV 239 0.5 24
34 kV 33 33 -
23 kV 15 77 31
12 kV 7,300 60 297
12 kV URD! N/A 2,780
4 kV 44 4 9

The Atlantic City area comprises the location of the majority of ACE’s <23kV underground cable
system, including 23kV cables serving network feeders and sub-transmission to Brigantine. ACE’s
extensive underground distribution (URD) cable system consists of lateral feeders generally
serving customers in housing developments. Five low-voltage networks served Atlantic City,
employing 47 network protectors and transformers.

2. Findings

a. Asset Management Approach and Strateqy

Management describes its asset management goal and approach in a typical fashion: “fo construct,
maintain, and repair electric transmission, distribution and substation equipment using sound
engineering principles and quality practices that support maximizing equipment and system
reliability and resiliency in a cost effective and safe manner.” ACE meets this goal by continual
investment in maintaining system reliability by upgrading distribution infrastructure to avoid
equipment failures and by replacement of infrastructure that is aging, or has the reached the end
of its useful life. The Company also meets its Asset Management goal by providing new
investments to accommodate new customers and new load on the system and by providing
reliability investments to continually improve service performance levels for all utility customers
on the distribution system.

N.J.A.C. Title 14:5-8.6, Inspection and Maintenance Programs, requires that:

ACE shall have inspection and maintenance programs for its distribution facilities, as appropriate
to furnish safe, proper, and adequate service. These programs shall be based on factors, such as
applicable industry codes, national electric industry practices, manufacturer’s recommendation,

L URD Is Underground Residential Distribution
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sound engineering judgment, and past experience; be focused in significant part on mitigating
those interruption causes with the greatest impact on reliability, such as those related to
equipment, vegetation, and animals; and utilize tree trimming, physical plant inspection,
maintenance and protective measures and equipment to assist in prevention and management of
interruption when appropriate. ACE shall submit to the Board, in the Annual System Performance
Report, compliance plans for the inspections, maintenance, and recordkeeping required in this
subchapter, including those related to vegetation management as required under N.J.A.C.14:5-
8.8(c)9. These compliance plans shall include individual programs aimed at reducing specific
outage causes. ACE shall maintain records of inspection and maintenance activities and these
records shall be made available to Board Staff, who shall be permitted to inspect such records at
any reasonable time.

Management has applied the industry-accepted Reliability-Centered-Maintenance (RCM) process.
This process seeks to ensure that equipment and systems will continue to perform as required in
the operating context that guides their use. The process seeks to identify optimum safe minimum
levels of maintenance, cost effectiveness, reliability, availability, and levels of risk involved in
managing assets. Applicable processes include analysis for each asset type and use its designed
functions, causes of critical failure modes, consequences of allowing assets to run to failure, and
the costs of supplemental maintenance, repair, or replacement versus effectiveness of the activities
to prevent asset failure.

Management uses these processes to develop what it determines to be optimum maintenance
strategies based on an equipment importance and failure consequences, aided by the RCM
Simplified Task Selection Logic process developed by the Electric Power Research Institute
(EPRI), and based upon knowledge of the system, maintenance history, vendor information, and
other outside sources, such as Institute of Electrical and Electronics Engineers (IEEE)? standards.
Management develops for its equipment classes and uses structured, cyclical maintenance actions
required generally to support continued, reliable operation, to identify when more intense
maintenance is required, and to determine when assets should be upgraded or replaced. A strength
of the reliability-centered-maintenance process lies in its avoidance of otherwise excessive,
expensive, and intrusive time-based maintenance.

We discuss and evaluate in the sections below the fixed-interval (although adjustable, when
justified) inspections and the preventive and preventive maintenance activities undertaken to
promote proper operation of each type of distribution asset. We found that management has
appropriately considered and applied accepted utility practices, manufacturer’s recommendations,
and the experience and knowledge of company’s (including Exelon) equipment specialists. These
activities are the minimum required to allow equipment already in adequate condition to continue
to operate reliably.

Ages of equipment like poles, transformers, and circuit breakers do not necessarily indicate when
they will fail, but experience shows that older equipment requires robust condition assessment to
determine maintenance required or retirement, its management cannot extend its life efficiently.

2 |EEE is the Institute of Electrical and Electronics Engineers
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Effective asset management requires a structured “Life Cycle” component to guide decisions about
how equipment condition should affect maintenance continuation or intensification, reinforcement
or enhancement, or replacement. We discuss below processes and programs (e.g., substation
Equipment Assessment Analysis, 69 kV circuit rebuilds program, wood-pole treatment and
replacement) used to provide a life-cycle approach to evaluating the ACE system. These activities
focus on evaluating asset conditions and programmatically determining effective life ends.

b. Equipment Condition Assessments

ACE network assets have undergone an Equipment Condition Assessment process since 2009. A
PHISCo Manager of Reliability Programs, reporting to the Director of Transmission and
Substations, administers the process. An engineering supervisor and two general engineers cover
the ACE Region, working closely with the Electric Maintenance, System Operations, and
Substation Engineering to review test data, assess overall health, and decide best courses of
repair/replace actions. Those engaged in the assessment process regularly meet quarterly and at
other times as necessary. The group reviews maintenance activities, evaluate existing and proposed
capital projects (including replacements). The assessment process primarily applies to substation
assets but can include other than major equipment.

Data from inspections, tests, and maintenance undergo modeling that produces lists of at-risk
assets by equipment type, condition, and priority. The lists result from multi-criterion, weighted
modeling that produces “Health Assessments” for each item and proposed, condition-based
remedies, which may include more inspection, testing, maintenance, or replacement. The group
assigns threatened assets priorities (Immediate, High, and Medium), each of which has a
corresponding remediation time window. A Low priority category also exists, generally signifying
the need for monitoring rather than physical action. Funding amounts and timing consider
priorities to levelized costs in a manner that recognizes risks associated with the rankings given.

Quarterly meetings monitor completion of scheduled work and replacements and they revise asset
health priority lists based on the effects of most recent data (e.g., inspection results) on asset health
assessments.

Individual substation transformers comprise the most expensive network assets. The group
maintains a Power Transformer Health Index. It includes weighted scores in 14 categories, related
to risk of failure and criticality to operations. The health scorecard comprises a major source for
identifying and prioritizing actions to address at-risk (“unhealthy”) transformer equipment. The
next table summarizes the 14 categories.

Power Transformer Health Index Weighting Factors

Manufacturer (2.5%) Main tank oil condition (10%) | Maintenance History (2.5%)
Age (5%) LTC Qil Condition (5%) Overloading (5%)
Electrical tests (20%) Main tank oil leaks (10%) Through faults (5%)
Bushings (10%) LTC oil leaks (2.5%) Affected Customers (<10)
Dissolved gas in Oil (20%) Surface rust (2.5%)
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c. Prioritizing Corrective Maintenance Items

Execution of its various equipment inspection processes underlies management’s prioritization of
repair work, using the same method for all system equipment types. Severity of the abnormal
condition and public safety concerns drive the assignment of priorities:

e Priority 10: immediate repair required; issues called in to the Operations Control Center;

follow-up report emailed to the appropriate engineering organization

e Priority 20: Repair within 14 days, not to exceed 1 month

e Priority 30: Repair within 9 months, not to exceed 1 year

e Priority 40: Repair within 2 years or next inspection cycle.

d. 69kV System

A substantially aged 69 kV, wood-pole electric system comprises much of the transmission
network serving the ACE distribution system. Nearly all of the higher-voltage (138 kV and 230
kV) circuits use more reliable steel structures, ACE has since 2014 complemented its transmission
inspection programs with a formal approach to risk-ranking transmission lines based on multiple
assessment criteria and focusing on system resiliency and reliability. This approach seeks a long-
term view of asset replacement strategies for transmission circuits, supporting decisions about
repairs, in-kind replacement, rehabilitation, and partial or complete rebuilds.

Modeling helps drive identification of circuits warranting more detailed consideration, supports
scenario analysis, allows comparison of circuits against each other, and (as of 2017) permits
management to perform risk ranking. These rankings result from combining and weighting entries
for each established criterion. Management regularly updates data (e.g., with the latest annual
inspection condition information). Circuits ranked highly are compared with the current long-
range plan to ensure that it remains reflective of currently-derived rankings, rescoring each
transmission circuit in the fourth quarter year.

The annual 69kV inspection cycle includes fly-by visual and infrared (for overheated connections
or devices) inspections. These inspections identify issues
including equipment condition, bird nests, and right of way Type Expenses
intrusions. More comprehensive aerial inspections including | Annual Fly-By | $365,000
high-resolution structure photography occurs on a five-year | Annual Infrared | $50,000
cycle (four years for circuits shared with neighboring utilities). | 5-year Aerial | $400,000
ACE also conducts twice-per year comprehensive aerial

inspections on circuits with a poor performance history. We examined the inspection counts,
finding that ACE did conduct the required five-year comprehensive inspections of all 69kV
circuits, with some inspected more than once. The ACE system also employs a “69 kV
Transmission Life Cycle Program.” It uses Risk Assessment Model to identify and prioritize
applying funds to upgrade its aging 69 kV system.

Management reported no past due corrective maintenance items for 2016, but reporting then did
not include the lowest priority category. Expansion of reporting in 2017 to include the lowest
priority category continued to show no past due items. To prevent open items from becoming past
due, management has designed and executed work packages to reduce the numbers of open items
in the two lowest categories. A consulting firm retained in Spring 2018 tracks and manages item
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completion and contracted resources have been retained to address transmission corrective
maintenance items in the fall of this year.

Actual expenditures associated with the wood pole ground line inspection program for 69 kV lines
were approximately $3,200,000 in 2016 and 2017. Actual expenditures on work generated from
comprehensive visual inspections, aerial flyby inspections, and infrared inspections for 69 kV lines
were approximately $2,100,000 in 2016 and 2017. Budgeted expenditures for corrective
maintenance work resulting from ACE’s inspection programs is approximately $19,800,000 over
the next five years.

Rebuilds of 69 kV lines have comprised a significant source of costs for some time. Projects
initiated before the change to a risk-assessment model in 2014 produced costs of about $9,900,000
in 2016 and 2017, with a budgeted additional spend of approximate $37,700,000 over the next five
years. Projects identified since then have added $6,000,000 in 2016 and 2017. Management plans
expenditures on such rebuilds of $134 million over the next five years. After the ongoing 69 kV
wood pole initiatives are completed, the Company will be using operating data to evaluate the
results of the projects.

e. Distribution Feeders

Management now conducts two overhead feeder programs - - the 2-year Circuit Patrol program
and the 10-year Comprehensive Inspection program. Management has not been inspecting the 34
kV system nearing its retirement. ACE had only one recurring, formal overhead feeder inspection
program in 2013 - - walking inspections on a 10-year cycle. No inspections occurred in 2014,
during reorganization of the feeder inspection program. A 2013 summer-readiness pilot program
and experience at the other PHI utilities lead to 2015 implementation of a Circuit Patrol inspection
program incorporating complete feeder mainline and lateral inspections on a two-year cycle. ACE
also conducts walking feeder inspections on an ad hoc basis to investigate feeder outages.

The next table summarizes inspections performed under the two-year Circuit Patrol inspection
program.

Circuit Patrol Inspections Completed

Year | Voltage Fei((j):rs Plogﬁl;d ijoi]':al
20| Nonatae | 100% S0
2015 142kk\\// 11302 100% $62,927
2016 fzkl:\// 129 100% | $69,693
2017 |5 0| 100% | $531,198

Management’s reported $4,369 in expenditures for 2014 covered conversion of inspection data
from a spreadsheet to a database format. The 2015 and 2016 spends went to the 2-year Circuit

U/~
The Liberty Consulting Group

March 11, 2020 Page 155



Board of Public Utilities Final Report — Public Version Audit of Atlantic City Electric
State of New Jersey Focused Operations Review Docket No. EA17030297

Patrol inspection program implemented in 2015. The 2017 spend includes both the Circuit Patrol
inspections and the 10-year Comprehensive feeder inspections. ACE performs annual visual or
operational inspections on automatic circuit reclosers in non-coastal areas on a four-year cycle in
non-coastal areas, and annual operational inspections in coastal areas. Management completed
inspections in accord with these cycles between 2013 and 2017. ACE planned and completed
annual inspections of coastal-area capacitors, and inspections in non-coastal areas on a two-year
cycle.

As noted, inspections like those described above identify corrective

actions. Spending on distributing feeder corrective maintenance has Year | Dollars

increased since 2013, as the accompanying table demonstrates. 2013 | $9,225,409

Implementation in 2015 of the 2-year inspection program served as a 2014 | $10,188,972
principal driver of the increase. PHI adopted and applies at ACE a number | 2015 | $11,659,486

of Exelon practices following the merger. They include more | 2016 | $10,971,108

comprehensive increased tracking of corrective maintenance work, the [ 2017 | $13,828,621

revised priority system discussed earlier, and a “Fix It Now” team assigned
in each ACE district and focusing on timely addressing maintenance items. ACE tracks items
completed and backlogged monthly.

The next table summarizing backlogged items by priority shows completion of the highest priority
category, substantial completion of the next highest category, and mixed results for the two lower
categories. Priority 30 (completion in 12 months) backlog virtually doubled from the end of 2016
to the end of 2017. Management bundled Priority 30 corrective maintenance items with other
nearby and similar work to promote efficient reduction of the backlogs.

Overhead Corrective Maintenance Backlogs

Priority | Repair Time 2016 2017
Completed | Backlogged | Completed | Backlogged
Priority 10 ASAP 137 0 642 0
Priority 20 4 weeks 150 15 352 5
Priority 30 | 12 months 3,339 615 3,106 1,191
Priority 40 2 years 559 450 298 63
Total 5,578 1,080 4,398 1,259

ACE began in 2014 to inspect its pad-mounted transformers (now numbering 31,863) on a five-
year cycle. It has just completed its first cycle successfully, and plans to inspect in 2019 those
required to complete work required in the first year of the next cycle. Pad-mounted transformers
pose safety and hazards and reliability threats. Their door locks might be removed, rust might
allow exposure, and the transformers might sink and damage conduits. ACE implemented a formal
pad mount transformer inspection program in 2014, using a five-year cycle. Inspections include
labels, locks, clearances, oil leaks, contact voltage (to assure that no electrical shock hazard exists),
exterior condition. Inspectors also perform infrared (for hot connections), and digitally report
locations, data, and findings using mobile electronic data collecting device. Annual expenditures
for the first cycle ranged between $106 and $146 thousand.
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ACE serves a 3-by-16 block area of downtown Atlantic City with a low voltage (120/240 volts)
network. Five 23 kV underground feeders serve this network’s 47 underground network protectors
and transformers. ACE’s underground ground group tests these facilities on a five-year cycle.

f. Wood Pole Inspection, Reinforcement, and Replacement

We described earlier the large number of ACE wood transmission and distribution poles exceed
40 years of age. Management conducts ground-line pole inspections of poles more than 14-years
old on a 10-year cycle. Inspections include excavation to the frost-line, chemical treatment of the
base, boring, “shell thickness” measurements on poles with internal voids caused by decay and
insects, and chemical injections into the voids to prevent further decay. If shell thickness
measurements indicate failure to meet specified strength, they are reported for reinforcement or
replacement. Inspections addressed 43 percent of owned wood poles in the five years from 2013
through 2017 at a total cost of about $4.2 million. Plans call for inspecting the remainder by cycle
end. Between 2013 and 2017, ACE reinforced 1,323 wood poles and replaced, or scheduled for
replacement, 1545 wood poles.

Management has been prioritizing reinforcement and replacement under a structured approach,
which it intends soon to change to the same categorization used for prioritizing corrective
maintenance on other equipment types. Our examination of reported data showed no backlogs of
identified reinforcements between 2013 and 2017. We did observe recorded backlogs in planned
replacements. Management reported that it believes those recorded as backlogged actually have
been replaced. Some may have formed part of abandoned facilities and in some likely simply did
not have installation dates entered in the geospatial information system. We also found a
substantial number (173) priority replacements past due mid-year in 2018. Management has a
“work down curve” scheduling replacement of them before the end of the year. The following table
shows substantial and growing pole reinforcement and replacement expenditures since 2013.
Reinforcement/Replacement Costs

Year Dollars

2013 $1,686,171
2014 $1,801,775
2015 $4,630,609
2016 $2,015,908
2017 $3,255,533

Our field inspections allowed us to observe in-process pole replacements at two separate locations.
We observed many cases of newer poles interspersed with older ones, finding the latter in good
condition as well. These observations confirmed a properly nuanced, condition driven replacement
process. We also learned that ACE has been installing extra-strength Class 2 poles and 69 kV
insulators with extra surface length to reduce flashovers caused by salty air.
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g. Underground Residential Distribution

ACE installed much of its underground residential cable
plant many decades ago. With much of the equipment in late
stages of service life, ACE has experienced more than 100
yearly outages involving such cable and it has spent on 2014 $278,908
average some $1 million. Aging cable of this type generally 2015 165 $890,372
fails more than once, once trouble begins. Management 2016 115 $1,179,226
examines the replacement option using customer impact and 2017 138 $1,216,688
system needs as primary factors. Management’s goal is to

limit the time that an underground loop remains open during repair/replacement to 28 days. Our
review of 2017’s 138 cable failures showed 39 instances of failure to repair or replace within 30
days, 15 within 60 days, and 10 within 90 days.

Year | Failures | Expenditures
2013 114 $1,837,351

h. Substations and Circuit Breakers

ACE operates many aged substation transformers. About 46 percent of its 208 substation
transformers, including 100 percent of its 34 kV transformers, exceed 40 years in age. If a 34 kV
substation transformer unexpectedly fails, the lead time to replace that transformer could be
considerable because ACE has no on-hand supply of spare 34 kV transformers. ACE, however, is
gradually retiring its 34 kV system.

Abnormal conditions can develop quickly in substations, from oil leaks; nitrogen leaks in
transformers with gas blankets, vandalism or theft, SFe breaker leaks, and battery cell or charger
failures. Workers also need to read meters or record and reset relay targets. The next table
summarizes substation equipment inspection and preventive maintenance activities and cycles.
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Substation Equipment Inspection and Preventive Maintenance
Activity Cycle Activity
Visual Multiple ngrwew equipment inspections (5-week) and detailed
spring/fall
Infrared camera detection of overheated contacts and bus
connections
Oil tests oil for condition, water, dissolved gas; intensified for
Annual | abnormal results; dissolved gas in oil monitors on critical
transformers

Infrared Annual

Transformer, Load

Tap Changers 6-12 Battery of preventive maintenance, predictive tests; greater
Years | frequency for some older types

Alr- Magnetic 8 Years | Battery of preventive maintenance and predictive tests

Breakers

Oil Circuit 1to6 : .

Breakers Years Sample/ test oil condition

Oil Breakers Y5e-a8rs Battery of internal tests; intensified for abnormal results

SFes Gas Breakers | 8 Years | Battery of preventive maintenance and predictive tests
Vacuum Breakers | 8 Years | Battery of preventive maintenance and predictive tests
Battery Bank and

Annual | Battery of internal tests; intensified for abnormal results

Charger

Emergency &

Black Start Multiple | Annual inspections and generator test runs twice per year.
Generators

Protective & 4-8 Relay calibration and operations tests, dependent on system

voltage; trip circuit operational tests when checking relay

Reclosing Relays Years calibrations and operations

Under- Frequency 4-8 Electromechanical - - 4-years; microprocessor - - 8 years

Relay Years

Power Line 12-18 Operation tests

Equipment Months

RTUs, SCADA, Multiple Maintenance and operation tests as operational issues
Metering, DFRs determine

Electric Maintenance (substation) electricians visually inspects substations for abnormal
conditions, to record certain readings, and to replace burned out indicator bulbs. The five-week
cycle for this work recently changed from a quarterly one. Management also added in 2017 a
second annual infrared (thermal) examinations. A contracted company performs these
examinations before summer peak loads, to identify abnormal temperatures on bus connections
and switches, circuit breakers, and transformers. These scans identified 33 overheated connections
in 2016, 51 during the summer of 2017, and 27 in the winter of 2017

Management has performed all inspection activities required by its established cycles since 2013,
with annual costs running somewhat less than $1 million. The infrared inspections have also
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occurred at planned rates. The Company also completed its substation infrared examinations each
year as scheduled. Management replaced paper inspection forms with electronic versions in 2017.

Management prioritizes substation corrective maintenance items using the same four-level
structure applicable to other equipment types. The following table shows a substantial increase
over time in percentages of substation corrective maintenance items completed on time. The total
percentages completed on time increased from 49 percent in 2013 to 95 percent in 2017.

Substation Repair Completion Rates
Year |2013[2014 | 2015 | 2016 [ 2017 | Year |2013 | 2014 | 2015 | 2016 | 2017
P10 — ASAP P30 -1 Year
Total |46 [59 [22 [3 [13 |[Total [217 [347 [346 [655 |599
On-Time | 85% | 73% | 50% | 67% | 85% | On-Time [ 27% | 73% | 85% | 90% | 96%
P20 — 30 days P40 -2 Years
Total 297 [320 [272 [38 [280 [Total [7 |1 [102 [182 [246
On-Time | 60% | 73% | 66% | 95% | 97% | On-Time [0% |0% | 68% |86% | 89%

Management did succeed in eliminating the 2017 backlog by the end of the year. That backlog for
2016 was 116 items. The institution of formal tracking and processes and the 2017 addition of
centrally-located, substation two-person “Fix-It-Now” substation teams (focusing principally on
the two highest maintenance priority categories) has driven improvement in on-time completions
and elimination of year-end backlogs. Each district has four such teams, two each for substation
and protective relay work. The next table summarizes expenditures on substation inspection and
maintenance activities.

Substation Inspection and Corrective Maintenance Costs

Activity 2013 2014 2015 2016 2017
Inspections | $764,983 | $961,371 | $862,405 | $853,673 | $1,177,054
Infrared $18,389 $19,268 $18,675 $19,314 $39,402
Maintenance | $2,401,857 | $3,298,433 | $4,687,148 | $6,306,014 | $5,479,901

In addition to inspection- and observation-driven corrective maintenance, management performs
regular non-invasive inspection and condition tests on substation transformers and circuit breakers,
under cycles that range from 5 to 12 years. Substation fixed-interval preventive maintenance
includes inspecting for signs of deterioration, and cleaning, lubricating, adjusting moving parts,
and repairing defects. Management also performs a number of time-based predictive tests of
substation equipment to identify unseen deterioration, such as hot connections, acid and water in
insulating oil, abnormal combustible gases in transformers, and wet or electrically poor winding
and bushing insulation. The next tables summarize costs for this preventive maintenance work.
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Substation Transformer and Circuit Breaker Preventive Maintenance

Year | Planned | Completed | Rate | Costs
Transformers
2013 36 29 81% | $210,064
2014 26 21 81% | $171,471
2015 44 40 91% | $301,929
2016 34 32 94% | $100,441
2017 19 18 95% | $139,982
Circuit Breakers

2013 122 99 81% | $290,122
2014 117 108 92% | $443,730
2015 129 122 95% | $739,194
2016 112 110 98% | $636,474
2017 109 100 92% | $453,337

It is not uncommon to defer some preventive maintenance activities to coordinate them with outage
schedules. Overall, however, delays should be kept at low levels. We reviewed the number of
substation preventive maintenance activities deferred past 12 months - - an acceptable measure for
evaluating completion effectiveness. Management has eliminated deferrals of this length following
the merger. Similarly, it has reduced even six-month deferrals to a minimum.

Management has replaced a significant number of distribution substation transformers since 2013.
Decisions to replace versus repair followed the Equipment Condition Assessment (ECA) process
described above. instituted in 2009. Each asset has a “Asset Condition Score,” maintained on a
“Asset Health” spreadsheet. The group determines and prioritizes follow-up activities for each
“unhealthy” asset, considering risk and consequences in comparison to remediation costs (€.g.,
from corrective maintenance, more intensive or frequent testing, supplemental maintenance,
replacement). Engineering, operations, and planning personnel participate in reviews of these
assessments at least quarterly, for example, to consider emergent issues such has alarming
transformer dissolved gas test results.

The next table shows substation transformer replacement costs of $22.7 million from 2013 through
2017, for the 20 replaced using the Equipment Condition Assessment process (an average of about
$11 million). The spending amounts include other work performed in connection with transformer
replacement, because project costs do not isolate the replacement portion. Management plans
another five replacements in coming years (Tansboro, Mickelton, Ontario, Fairton, and
Glassboro).

Distribution Transformer Replacement Costs

Year Costs Year Costs

2013 | $8,947,186 | 2016 | $5,178,759
2014 | $4,559,447 | 2017 | $1,817,872
2015 | $2,200,614 | Total | $22,703,878
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Oil circuit breakers (OCBs) have enjoyed wide-spread industry use for many decades. These
reliable, but high maintenance units are giving way to more functional, reliable, more modern
vacuum and SFs gas circuit breakers. Good utility practice, reinforced by environmental
stewardship, requires rigorous examination of replacing these old-school devices where effective
and economical. ACE’s OCB Replacement Program has produced replacement of 105 of them
since 2013. The accompanying table shows that costs have been substantial. These replacements
have reduced to 10 percent the share of breaker population greater than 40 years old. The
Maintenance Strategy group identifies and prioritizes removal candidates, using SFe gas circuit
breakers above 38kV and vacuum breakers below this level. Electrical test results, dissolved gas-
in-oil analysis, physical condition, system criticality, legacy breaker model, and schedule for the
regularly scheduled testing outage drive the prioritization process. Management tracks
replacements through its Equipment Condition Assessment Program process. ACE has scheduled
its remaining 65 oil circuit breakers for replacement by the end of 2024.

Oil Circuit Breaker Replacements

Year |Number Cost
2013 8 $2,496,502
2014 20 $4,234,993
2015 16 $2,367,092
2016 7 $1,927,434
2017 22 $1,987,346

Totals 73 $13,013,367
Average Cost $178,265

We selected eight more than 20-year old substations for inspection. Our on-site examinations
generally found satisfactory conditions. We did, however, observe two issues that bear attention:
e The occasional lack of crushed-stone sufficient to provide adequate insulation generally
provided in substations - - a personal safety concern
e Low or negative nitrogen pressure readings - - good practice calls for maintaining
positive pressure, to ensure that air cannot enter a transformer.

i. Protective Relays

ACE performs preventive maintenance on and operational tests of its relay, control, and breakers
on four- to eight-year cycles, depending on voltage class. The next table summarizes performance
rates and cots for these activities. Customer equipment and system outages affect activity
completion. We found post-merger completion rates sound.
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Relay Preventive Maintenance Completion
Year | Total | On-Time | Costs

2013 | 513 82% $413,331
2014 | 372 69% $467,639
2015 | 505 94% $580,943
2016 | 345 95% $559,840
2017 | 315 96% $701,132

3. Conclusions

13. ACE’s asset management approach and strategy reflect sound industry practice and
meet N.J.A.C. requirements.

The asset management strategy and approach effectively uses the reliability-centered-maintenance
concept. Management uses internal and industry-wide equipment expertise and experience to
determine the time-based inspection cycles, preventive maintenance, and predictive testing
required to promote reliable operation of its assets. The same approach applies to the identification
of deteriorated assets and to the determination of appropriate supplemental preventive or corrective
maintenance, testing, or replacement. Management applies an appropriate, formal Equipment
Condition Assessment (ECA) process to support decisions about whether to extend an asset’s life
or replace it.

ACE has applied an effective life cycle approach to assessing maintenance and replacement
decisions, adopting and executing effective 69 kV system, wood-pole plant inspection, treatment,
and replacement, and substation equipment condition assessment processes.

ACE’s Annual System Performance Reports have included the asset-management-related
information required by N.J.A.C. Title 14:5-8.6, Inspection and Maintenance Programs.

14. Management has appropriately designed, prioritized, funded, and conducted 69kV
inspection and corrective actions.

Inspection completion cycles and completion rates for 69 kV facilities have conformed to plans
and to good utility practice. Management has timely completed corrective maintenance items
resulting from its line inspections and observations. An effective prioritization system,
comprehensive reporting, and the use of outside resources have enabled management to clear past-
due by year end. Management has included a list of its inspection and maintenance items, with
time cycles, in its Annual System Performance Reports, beginning in 2015, as N.J.A.C. Title 14:5-
8.6 requires.

15. Management has funded and completed suitable overhead distribution inspection and
corrective maintenance programs and actions in accord with its plans and with good
utility practice, enhancing them in the post-merger period.

Management began formally conducting two-year Circuit Patrol feeder inspections in 2015. Its
work completed since then matches the resulting annual requirements, addressing the required
numbers of feeders each year. It continues to conduct its 10-year Comprehensive feeder inspection
program concurrently with its 2-year inspections in 2017 and it completed its Comprehensive
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feeder inspections for 2017. We found satisfactory performance in completing corrective
maintenance work as well. Instituting the two-year Circuit Patrols produced a significant jump in
lower priority corrective maintenance items (which require completion in one or two years). We
did observe a growth in backlogs for such items, but not in those with higher priority and tighter
completion deadlines. High spending levels in 2017 showed attention to eliminating this backlog.
This year has also brought greater organizational focus and resources - - measures we consider
appropriate to managing the backlog in lower priority work in an economically responsible way.

16. Our field inspections of the overhead distribution system and substations found no
indicators of systemic concern about conditions, but management should complete its
investigation of two specific substation issues we observed. (See Recommendation #5)

We selected and inspected eight feeders (about 200 miles in length), two in each of the four
districts. All had, at some time, fallen under the worst performing feeder program. We also
inspected other feeders and laterals. We examined the condition of poles, cross arms, insulators,
conductors, and other attached equipment. We found no defects, excessive deterioration
(recognizing that some facilities are of well-advanced age), or other concerns. Overall, our
inspection found the condition of ACE’s distribution poles, conductors, cross arms, and
attachments in comparatively good condition.

Management reported that it is investigating two issues we observed during our substation
inspections: (a) lack of crushed-stone to serve as an insulator generally employed to ensure safety,
and (b) low or negative transformer nitrogen pressure readings, which utilities generally maintain
at positive levels to prevent air intrusion. Management needs to complete these examinations
promptly, and take corrective actions wherever possible and appropriate.

17. Management’s substation, transformer, and breaker inspection and maintenance have
conformed to its plans and to good utility practice.

Management has met its required rate of substation inspections under appropriate cycles that
supplement five-week inspections with spring and fall inspections (including infrared
examination) prior to peak load seasons. Management has made timely correction of defects found.
The institution of formal tracking and the assignment of the Fix-It-Now (FIN) Electric
Maintenance teams to each district following the merger with Exelon has promoted the doubling
of on-time work completion and the elimination of year-end backlogs in 2017. We also found
regular preventive maintenance at substations performed on a timely basis. Pre-merger practice
commonly deferred such work; those deferrals have since essentially been eliminated.

We also found sufficient efforts to prioritize and to replace aging transformers and oil circuit
breakers. Management has consistently performed according to its programs, applying condition-
based analyses to prioritize replacements. ACE operates about 32,000 pad-mounted transformers,
subjecting them to a five-year inspection program, with spends and activity completions conducted
as planned and under cycles consistent with good utility practice.

18. Management has inspected and treated wood poles in accord with a soundly designed
approach, but should alter its practice of deferring pole replacements. (See
Recommendation #6)
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We found transmission and distribution wood pole ground line inspection and treatment program
spends and work completion in conformity with appropriate cycles and plans. Management has
funded and conducted inspections and applied treatments consistent with its program design.
Management, however, has not regularly met is schedules for replacing poles that it has found
unacceptable and not correctible through reinforcement. It may be that some portion of those poles
have actually been replaced, but without proper tracking. We saw substantial variation in
replacement spending from year-to-year. At mid-year 2018, management listed 173 priority
transmission and distribution wood poles as past due for replacement.

19. Management employs an appropriate processes and time windows for repairing or
replacing underground distribution (URD) cable, but should correct its failure to
perform work timely. (See Recommendation #7)

Management’s 28-day duration for underground distribution cable repair or replacement reflects
good utility practice. Performance data for 2017 show failure to address 28 percent of 138 failed
cables. Delays too frequently extended well past the 28-day window - - 39 unaddressed at 30 days,
15 at 60 days, and 10 at 90 days. Such cable, in service for many decades, can be expected to
exhibit increasing problems late in its service life, making it the more important to stay on top of
what is a common industry reliability challenge.

20. Management has been substantially completing appropriately designed preventive
maintenance work on its protective relays.

ACE plans and funds preventive maintenance work appropriately, and includes relay scheme
operational tests. Completion of 96 percent of work on time demonstrates effective performance.

4. Recommendation

5. Promptly complete investigations of crushed-stone condition and nitrogen pressure
readings at substations. (See Conclusion #16)

Good practice calls for sufficient amounts of crushed stone to act as an insulator at substations and
for its spreading in a manner that inhibits animal intrusion at fence lines. We did not find these
conditions at some of the substation sites we visited.

Excessive air in transformers can create a risk of tank explosion or oxidation causing sludge or
insulation deterioration. Possible remedies for the negative pressure readings we observed at some
substations include: (a) using dry nitrogen cylinders to pressurize gas-blanketed transformers to 2-
4 psi during inspections, verifying on inspection completion that the nitrogen gas blanket is not
leaking, replacing plugged +/- 4psi bleed devices (not the 10 psi pressure relief device), ensuring
that pressure increase as a transformer heats up is limited to 3 psi, and periodic testing of gas spaces
for oxygen greater than 3 percent. Management can also install valves with hose fittings into the
tube between the regulator and the transformer to provide a place to add nitrogen gas or to purge
the gas space.

Management should complete its investigation promptly, making changes to crush-stone
application and maintenance wherever possible (consistent with local requirements), and adopting
measures determined to be cost effective for maintaining positive transformer nitrogen pressure.
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6. Accelerate the replacement of rejected wood poles and ensure timely, accurate removal
tracking. (See Conclusion #18)

Management should accelerate replacement to bring it into conformity with its established
guidelines. Where tracking and recording of replacements actually made (or rendered unnecessary)
indicates lagging performance, efforts should be taken to address reject poles. Management should
place particular emphasis on higher-risk poles, designated as “priority reject.”

7. Bring underground residential development cable work into closer conformity to
management’s 28-day repair/replace window. (See Conclusion #19)

Work completion rates on underground residential cable repair and replacement in 2017 varied too
far from the 28-day window. Underground loops serving housing and business developments
permit prompt restoration of interrupted customers when one section fails. Failure of the second
section with the first out of service can produce extended outages. The age and performance history
of such cable systems, installed now many decades ago, compels an aggressive approach to
removing exposures created while a section awaits corrective work. Understandably, factors like
weather and the marshalling of boring contractors will sometimes cause delay. Bringing delays
past the 28-day window down to 10 percent or less of annual opened loops and limiting maximum
duration to 90 days would materially improve performance.

F. Vegetation Management

1. Background

Contacts of trees and branches with overhead lines generally comprise a very common cause of
customer interruptions. Vegetation maintenance program design and execution should seek to
optimize reliability benefits and costs. Management should execute programs as designed, using
resources necessary to maintain required clearances between overhead lines and trees, tree
branches, and other vegetation. Because minimizing tree contact on the first feeder segment is
critical to maintaining reliability, utilities often conduct enhanced trimming, including removing
overhanging branches and removing hazardous dead and diseased trees outside of the right of way
that could fall on the lines during storms.

We examined ACE’s vegetation management organization, programs, and work performed. We
sought to verify compliance with BPU orders and N.J.A.C. requirements, to assess effectiveness
in mitigating tree-caused interruptions, to complete program work as designed and planned, and
to examine resource adequacy. Our work included field inspections of tree clearances.

2. Findings

a. Orders and Requlations

May 16, 2011 Order in Docket No. ER09080664: The Order requiring ACE to implement
Reliability Improvement Plan (RIP) programs addressed increased clearance between overhead
wires and trees and work with stakeholders to remove hazard trees. We address below
management’s inclusion of these elements in its subsequent vegetation management plans and
activities.
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January 23, 2013 Orders following Hurricane Irene in Docket No. EQ11090543: The Order
required establishment of a work group to develop a system to be maintained by ACE for tracking
vegetation-related distribution outages and vegetation. ACE has established and it maintains a
vegetation Outage Data and Process Overview process for tree caused outages of 500 customers
or more. ACE also reviewed vegetation-related outage data, analyzed impacts on system
reliability, and reported on the results. ACE submitted its analysis of impacts on May 1, 2013.

N.J.A.C. 14:5-8.6. 2015 provisions required ACE to focus inspection and maintenance in
significant part on reliability, including vegetation, to submit an Annual System Performance
Report including vegetation management plans, to track and report hazard trees, and to use trained
professionals to identify and report hazard trees. ACE has listed hazard trees it cannot remove in
its Annual System Performance Reports.

N.J.A.C. 14:5-9.3, 4, 5, 8, and 9: These provisions require use of chemical and biological agents
compliant with regulations, that the ACE vegetation manager be an arborist, that ACE work with
municipalities and property owners; that ACE trim and remove hazard trees on a four-year cycle,
that ACE comply with ANSI A300 and other applicable standards and accepted procedures, that
ACE inspect and trim trees near its distribution lines to clearances specified in its standards; and
that ACE shall remove all overhanging vegetation from the feeder lock out zone.®

As we describe below, ACE has complied with these requirements.

N.J.A.C. 14:5-9.9: ACE must properly train clearance personnel, document vegetation
management activities and details, summarize in Annual System Performance Report feeders and
municipalities involved in vegetation work and hazard trees unable to be addressed, and specify
numbers of lines inspected and trimmed. ACE has addressed these requirements in its Annual
System Performance Reports.

b. Organization and Responsibilities

ACE personnel provide overall direction and supervision of vegetation management activities,
using one outside firm for planning, scheduling, and control of work, and two other outside firms
for field supervision and conduct of vegetation work on the system. The ACE organization consists
of four persons, all certified arborists: a manager, a supervisor, a program manager for the East
area, and one for the West area. ACE employs the industry-common practice of contracting with
a leading tree-expert company to field-manage and perform distribution-system trimming. The
firm uses about 70 crews (some 180 full time people) trained in tree trimming, vegetation spraying,
and hazard tree removal. A separate tree-expert firm does the same for transmission-system work.
A third, established tree-service company provides five ASI-certified arborists who: (a) plan
system inspections to assess trimming needs, (b) identify hazard trees and enter them into the
geospatial information system, (c) perform work planning and scheduling, and (d) verify work

3 A feeder lockout zone is the segment from the substation to the first protective device or, if there is no device, to an
ACE designated location. Mature trees may be exempt from the lock out zone requirement, with the approval of the
vegetation manager.
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completion in accord with company and state requirements, and (e) conduct quality control
inspections of contractor vegetation management activities.

An Integrated Vegetation Management process sets objectives, and evaluates sites, including
contribution from stakeholders. The program managers oversee development and execution of
annual work plans for their areas. The planning contractor drafts plans for their review for
accuracy, completeness, and adherence to specifications. Historical vegetation-based reliability
statistics form an important driver of plans. After iteration necessary to satisfy the program
managers, final plans go to the field contractors for execution. The requirements of N.J.A.C. 14:5-
9.2 comprise an important part of program manager review.

Weekly conference calls among the ACE personnel, the planning contractor, and the field
contractors monitor progress, discuss concerns, and assess resource adequacy for completing work
as and when required. Once the program manager is satisfied that the plan will enable ACE to
meet or exceed the specifications set forth, the plan is released to the tree contractor for execution.
The program managers also inspect the vegetation management work during the execution and
upon completion by the field contractors. All work undergoes inspection after the field contractor
reports it complete. Deficiencies found are documented for return to the contractor for immediate
completion, followed by another inspection.

c. Vegetation Management Programs

Trimming occurs on a four-year cycle. The two ACE program managers prepare annual feeder
plans. They use historical tree-caused outage data, customer counts, and consider cost efficiency
in feeder plan development. The plans undergo evaluation of costs per mile for each feeder, against
targeted cost levels. Cases where per-mile costs exceed the target undergo a search for cost
reduction means. Separate inspections of conditions on circuits under the Worst Performing Feeder
program determine the vegetation management activities each requires. Work with the reliability
and engineering groups seeks to ensure that protective device information, priority work and
customers, and planned construction work schedules factor into each feeder’s vegetation
management work plan.

The ACE Vegetation Management organization has used an automated SAP platform to schedule
and track vegetation management work, with plans to transition to Exelon’s Asset Suite 8 system
by late 2018. Management provides the contractors with digital systems enabling location, device
locations, mature trees, and sensitive-customer information:

e GIS (stores and manipulates geographical information)

e GPS(global positioning, satellite navigation for determining ground positions).

ACE also digitally documents and collects vegetation management work scheduling, progress,
timesheet, and invoicing data to optimize work management.* Management provides advance

4 SAP Plant Maintenance (PM) is a component of the SAP ERP Central Component (ECC) that helps businesses
support and maintain equipment and systems.
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knowledge of upcoming trim and hazard-tree work to affected customers and municipalities
through bulk mailings, door hangers, and personal contact.

ACE manages vegetation on 23 transmission circuits (including its 69kV facilities), covering 102
miles. Managing vegetation includes inspections, tree clearance, brush control, hazard-tree
removals, and trimming on a cyclical basis. Aerial vegetation clearance inspections for each
transmission line occur twice each a year - - once with leaves on and then off the trees. Walking
vegetation clearance inspections occur on four-year cycles. Aerial and walking inspectors
immediately report imminent threats to the Operations Control Center and to Vegetation
Management for corrective actions. Management also uses the results to identify, map, and
schedule any trimming required on an off-cycle basis. Trimming of every transmission circuit
occurs at least once every four years, from ground to sky per regulated clearances. Mechanical
removal of weak hazard trees and branches also occurs at this time.

All of ACE’s 7,200-mile distribution system undergoes driving or walking inspections every four
years by International Society of Arboriculture-certified arborists. Continual monitoring of tree-
related SAIFI data occurs as well, generating remediation activities. Separate inspections of Worst
Performing Feeders and investigation of contact and fallen-tree issues identified by post storm
inspectors also inform planned and special vegetation management measures. ACE’s historical
practice involved trimming the full length of each distribution primary feeder, including laterals
(side taps on main line) to provide 10-feet clearance horizontally from conductors (more than 10
feet when four-year tree growth requires greater clearance). ACE methods called for tree pruning
in accordance to ANSI A300 guidelines - - an accepted industry standard.

ACE expanded its practices in 2016, as required by N.J.A.C. 14:5-9.8. This provision states that:
Starting on January 1, 2016, vegetation management practices shall include removal of all
overhanging vegetation from the lock out zone (from the substation to the first protective device,
generally an automatic circuit recloser) on the distribution circuit. For circuits that do not have
protective a device, the EDC’s engineering department and VM will designate the area referred to
as the lock out zone. Mature trees may be exempt from the above requirements at the reasonable
discretion of the EDC’s VM as it pertains to the lock out zone.

ACE also addresses hazard trees as required by N.J.A.C. 14:5-9.5 code; which states that:

if the EDC’s VM determines that a tree meets the definition of a hazard tree, the EDC shall
determine if it is permitted (for example, by easement, tariff, or law) to remove or mitigate the
hazard tree. If the EDC determines that it is not permitted to remove or mitigate the hazard tree,
the EDC shall attempt to obtain permission to remove or mitigate the hazard tree. If permission is
granted or it is determined that permission is not necessary (because of easement, tariff, or law)
the EDC shall arrange to remove or mitigate the hazard tree as part of the scheduled vegetation
management work to be performed during the current year, unless the VM determines that the
condition of the hazard tree poses an imminent risk of failure, in which case, the EDC shall remove
or mitigate the hazard tree as soon as possible.
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ACE has also implemented a program to remove mechanically off-right-of-way hazard trees and
branches that could fall into the overhead lines. Management also began to remove overhanging
branches and to trim ground to sky, with at least 15 feet of vertical clearance, on the lockout
segment of each feeder. Expanding trimming of the lockout

segment, the initial segment from substation to first protective | Year | Removal | Refusals
device, reduces customer interruptions because branch contacton | 2013 | 2,683 -
the lockout section may cause interruptions for all customers on | 2014 593 4
a feeder, which could be up to 3,000 customers. The | 2015 | 3,890 29
accompanying table summarizes removals and cases of denial of | 2016 | 3,937 46
permission to do so. ACE can exempt on owner or municipality | 2017 | 7,187 30

request the removal of overhanging branches where tree contact
risk is low. Management reports cooperation from Regional
Shade Tree Commissions in recent years.

d. Vegetation Management Activity and Costs

We examined vegetation-management work completion relative to cycle requirements. With
vegetation management a frequent first-source of savings in the industry, it is important to ensure
that management sustains a robust level of activity. It can take a number of years for cuts in
vegetation activities to produce drops in reliability measures. When they eventually do, catch-up
time, cost, or both needed to halt those drops can prove very substantial. The next table summarizes
work completion rates since 2013.

Tree Trimming Completion Rates
Miles

Goal | Completed Variance

2013 |1,711.71| 1,653.92 57.79 (3.4%)

Year

2014 |1,747.39 1,743 4.39 (0.3%)
2015 |1,782.40| 1,782.40 None
2016 |1,902.36| 1,902.36 None
2017 | 1,844 1,844 None

The annual goals comport with a four-year cycle. Performance has essentially met goals. The small
2013 variance resulted from municipality permission issues, preventing completion in that year,
with the work made up in 2014. The even smaller 2014 reported deficit occurred due to delays in
post-completion inspection, not in the field work itself.

The circuits we inspected reflected effective vegetation management. Our field inspections of eight
feeders included an examination of vegetation conditions and intrusions on or near primary phases.
We also examined other feeder and lateral sections en route to and from the eight selected feeders.
We viewed about 200 miles of feeders - - most scheduled for trimming in 2019. Even three years
into the four-year cycle, we found only two locations where trees appeared to be within two feet
of energized primary voltage parts.

The next table summarizes vegetation-management budgets and actual expenditures in recent
years. Hotspot (off-cycle) corrective maintenance work in coordination with Reliability
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Engineering caused the increase shown over 2013 levels in 2014. That work continues to occur
and to contribute to annual costs today. Enhanced trimming (e.g., on the first feeder segment) and
hazard tree removal begun in 2016 to improve reliability have produced substantial increases in
annual costs since 2015.

One way to measure the benefits of annual increases in expenditures beginning in 2016 is to
measure changes in tree-caused contributions to SAIFI. One should not rely on a single year of
data, particularly given the significant increase in annual costs, but the data do show improvement.

Changes in ACE Tree-Caused SAIFI Measurements

Year | ACE Total | Cape May | Glassboro | Pleasantville | Winslow
2013 0.27 0.04 0.52 0.14 0.37
2014 0.30 0.51 0.51 0.12 0.47
2015 0.17 0.01 0.29 0.09 0.31
2016 0.28 0.08 0.47 0.11 0.50
2017 0.17 0.08 0.31 0.05 0.26

The Glassboro District has the highest tree density and longest feeders (up to 100 miles), and
therefore the highest tree-influenced SAIFI measurement. Fully 40 percent of ACE tree work
occurs in the Glassboro district. Like SAIFI, tree-caused customer minutes of interruption have
also fallen (improved). The next table shows that they dropped from an average of about 16 million
in in previous years to 7.6 million in 2017. Tree-caused outage minutes averaged 26 percent of
total minutes in the preceding years - - 22 percent in 2017.

Tree-Caused Interruption Minutes

Year Total Trees Tree %
2013 | 72.2 million | 16.4 million | 23%
2014 | 58.6 million | 18.7 million | 32%
2015 | 46.0 million | 10.1 million | 22%
2016 | 67.6 million | 18.3 million | 27%
2017 | 34.6 million | 7.6 million 22%

3. Conclusions

21. We found the design and application of the ACE vegetation management program
consistent with BPU orders and N.J.A.C.

Requirements changed in the 2013 through 2017 period that we examined. ACE has met the
organization, resource, qualifications, reporting, procedural, cycle, technique, clearance, off-cycle,
and enhancement requirements and changes to them.

22. ACE vegetation management has operated under an appropriately structured
organization, sufficient resources, and sound program design and planning.

The ACE team responsible for managing vegetation consists of arborists. The team oversees
qualified outside firms to plan, field manage, perform, inspect, report, and control work. The
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planning of annual work uses required and appropriate cycles, and it applies benefit/cost analyses
in planning. Management uses effective digital tools to schedule and track work.

23. ACE has undertaken work designed and at a pace sufficient to meet established cycles
and it employs effective means for identifying and executing off-cycle and immediate-
response vegetation work.

ACE has consistently performed work under a design and plans at a pace sufficient to keep pace
with annual cycles. Reliability metrics over the preceding five years evidence effective
performance. ACE has complied with N.J.A.C. 14:5-9.8 enhanced tree trimming and hazard tree
removal requirements, and has conducted off-cycle trimming to mitigate imminent threats to the
operation of the electric system. The twice per year fly-by vegetation inspections and the four-year
walking inspection and trimming cycles for transmission lines (including 69 kV) reflect good utility
practice.

24. Enhanced vegetation-management practices show promising reliability results, but they
have had a significant impact on annual costs, and thus bear close monitoring. (See
Recommendation #8)

Annual vegetation-management costs may be on the order of $10 million or so greater since the
inception of enhanced efforts. The four year cycle used for planning work (and other variables,
such as weather conditions inducing tree contacts) makes strong reliance on a single-year’s
performance risky. Nevertheless, 2017 results to point in the direction of SAIFI and interruption-
minute performance improvement that we find intriguing. A robust series of other measures,
discussed earlier in this chapter, have also been underway for a number of years. As Conclusion #
11 and Recommendation #3 above state, now very strong reliability measurements call for an
examination of what measures may continue to have continuing value in excess of their costs. That
examination necessarily requires an examination of what levels of reliability should drive
decisions, now that ACE has met both targets set for 2020 and 1% quartile performance.

25. We did not find a reason to find public or customer restrictions on vegetation
management activities a major constraint.

ACE has for a long time worked with regional shade commissions and others to reduce public
restrictions to tree overhang trimming and hazard tree removals, which is good utility practice.
Hazard-tree removals have increased dramatically since the 2015 N.J.A.C. regulations (from 2,683
in 2013 to 7,187 in 2017). Management still faces restrictions on access to overhead lines during
high-traffic periods, but did not report problems in obtaining local sources of cooperation needed
to address vegetation management activities.

4. Recommendations
8. Incorporate enhanced vegetation management activities into analyses and processes

covered by Recommendation #3 above. (See Conclusion #24)

There is no present, precise way for segregating the reliability effects of the programs and activities
at issue in that conclusion and recommendation from those associated with enhanced vegetation
management. Therefore, the question of value in continuing to spend what may be an added $10
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million per year here needs to be considered as part of the processes adopted to address
Recommendation #3.

G. Improving System Resiliency

1. Background

The preceding sections of this chapter (addressing asset management, inspection, maintenance,
and repair/replace) bear on a system’s reliability, which affects, but is not the same as its resiliency.
A system’s reliability refers to its ability to deliver electricity in the quantities and with the quality
required (measured by indices such as CAIDI and SAIFI). Resilience refers to a systems ability to
recover from adverse conditions, such as major storms. ACE’s PowerAhead system resiliency
subprograms and their conformity with BPU orders form the focus of this part of the chapter.

ACE projects targeted at system resilience include those:
e Designed to eliminate outages on major system components from extreme weather - - like
equipment hardening, relocating, and undergrounding
e Designed to recover from outages as effectively and efficiently as possible - - like
additional feeder and substation load transfer capability and capacity, and additional
devices and automated Smart Grid control schemes that optimize sectionalizing and
restoration processes.

We examined conformity of management plans and actions with BPU requirements for improving
system resilience, the robustness of its range of enhancing programs, and its application of sound
means for relating and then using the value of benefits produced to the costs of resiliency-seeking
programs and projects.

2. Findings

a. PowerAhead’s Reporting Requirements

ACE included in its 2016 base rate case filing proposed expenditures of $176 million over five
years under a “PowerAhead” program designed to improve system resiliency. The BPU authorized
$79 million for subprograms intended to improve distribution infrastructure storm resiliency and
to reduce restoration times. Projects and programs making up the remainder of ACE’s proposal
included smart sensors for street lights, a new mutual assistance staging center, a new emergency
response center, distributed energy feeder upgrades, or replacing old open secondary wire with
triplex wire.

The BPU required ACE to file a baseline analysis detailing the feeder-selection criteria and
analyses demonstrating that chosen feeders are incremental to the existing reliability improvement
programs and base-rate reliability spending. ACE must also file semi-annual reports identifying,
among other things: (a) estimated work completed for each sub-program, (b) forecasted and actual
costs by subprogram and cost category, (c) estimated subprogram completion dates, (d) anticipated
subprogram changes; () major-event-day (MED) customer minutes interrupted and CAIDI
performance at the feeder, operating area, system, or device level, compared to severe weather
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event performances for those feeders for the prior rolling five-year period. ACE submitted its first
Semi-Annual PowerAhead Status Report on March 30, 2018.

ACE must also continue to provide Quarterly Outage Reports under the BPU’s February 20, 2013
Order in Docket No. EO12070650 detailing blue-sky performance.

b. PowerAhead Genesis and Design

ACE developed its resiliency plans using analyses of causes of poor feeder section performance
during past major storm events. Resiliency-improvement practices have focused on reducing
feeder faults and asset damage during severe storms, and improving sectionalizing and load
transfer capability. These efforts bear a relationship to blue-sky reliability improvement plan
programs, but specifically sought interruption minute and CAIDI improvements during storm
events.

An ACE 2016 rate case filing proposed the PowerAhead plan as an increment to base and
reliability improvement activities, seeking to advance grid modernization, energy efficiency,
distributed generation, and storm resiliency. Originally proposed expenditures of $176 million
became an authorized level of $79 million following a stipulation among rate case parties. As
originally proposed, PowerAhead included 11 subprograms falling into four general categories.
The next table shows the categories and their portions of originally proposed and surviving
PowerAhead costs.

PowerAhead Subprograms

Subprograms Proposed | Surviving
Structural and Electrical Hardening $30 $24
Distribution Automation $15 $15
New Harbor Beach Substation $14 $14
Barrier Island Feeder Ties $13 $13
Selective Undergrounding $11 $11
Electronic Fusing $5 $2
New Emergency Response Center $29 $0
Smart Sensors for Street Lights $23 $0
Replacing Open Wire Secondary $20 $0
Distributed Generation Feeder Upgrades $10 $0
New Mutual Assistance Crew Staging Center $6 $0
Totals $176 $79

The subprograms addressed the following forms of resiliency improvement:
e Surviving

o Hardening and Resiliency - - to make equipment less susceptible to flooding and storm
damage

o Structural and Electrical Hardening - - to enable 12 selected feeders in areas most
vulnerable to storms to better withstand wind, snow, and ice

o Selective Undergrounding Subprogram - - to underground critical overhead lines
sections in customer-density areas with heavy tree cover
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o Barrier Island Feeder Ties Program - -to create alternative feeds from the mainland for
low-lying island areas

o New Harbor Beach and Brigantine Substation Replacement - - to reduce flooding
vulnerability

o Accelerated Distribution Automation Subprogram - - to install automatic reclosers and
automatic sectionalizing and restoration schemes

o Electronic Fusing - - to replace fuses requiring replacement after single operation, to
allow restoration after momentary faults

e Not Surviving

o Open Wire Secondary - - to redesign feeders to eliminate open-wire secondaries in
areas with significant storm history

o Distribution Energy Feeder Upgrades - - to analyze methods for increasing the amounts
of solar generation that may be added to feeders

o Smart Sensors for Street Lights - - to replace streetlights photocells to provide a
communication path for smart devices street light status and reporting

o New Mutual Assistance Staging Center - - to replace temporary staging area with a
new, permanent one

o New Emergency Response Center - - to provide a more accessible, larger center.

c. PowerAhead Program Management

The Project Management Office manages the PowerAhead subprograms, under the Director of
Engineering. A project management engineer manages and tracks all subprogram work performed,
providing the Director of Engineering with quarterly progress and cost spend reports, detailing
problem areas. The Director has responsibility for making any adjustments required to ensure
subprogram completion within five years.

3. Conclusions

26. ACE has complied with BPU orders addressing System Resiliency.

Per the May 31, 2017 Order in Docket No. ER16030252, ACE has conducted baseline analysis
detailing selection criteria for PowerAhead program feeders, using customer minutes of
interruption and CAIDI metrics for major events. The analyses presented provide justifications
that selected feeders are incremental to existing reliability improvement programs and base-rate
reliability spending. ACE has commenced work on the six PowerAhead subprograms, and
submitted on March 30, 2018, the first semi-annual PowerAhead progress report required by the
order.

ACE reported work performed, budgeted and actual costs, targeted completion, explanations of
variances, covered-feeder interruption-minute and CAIDI measures for the reporting period’s only
storm (October 24, 2017), and the required five-year comparisons. It remained too soon to gauge
the impact of the PowerAhead programs on major event day reliability indices.

27. Management is appropriately monitoring, measuring, and tracking subprogram
execution to ensure completion within the five-year period established.
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A formal approach and focused project management responsibility exists. There is sufficient
reporting of progress and problems to ensure timely completion of the subprograms authorized.

28. The approved subprograms are designed and being executed to produce intended
resiliency improvements.

ACE considered a reasonable range of cost-justifiable resiliency-improving measures, and has
selected a set that we found supportive of producing such improvement.
We found an appropriate description of strategies and justifications:
e The Feeder Hardening subprogram should increase the strength of feeders most affected
by storms, improving their ability to withstand future weather events
e The Feeder Undergrounding subprogram has been designed to eliminate critical-feeder
exposure during major storms
e The Barrier Island Feeder Ties subprogram will provide mainland ties supporting faster
restorations
e The New Harbor Beach Substation addresses Brigantine Island’s distribution system
vulnerability to major storms
e The Electronic Fusing and the Acceleration of Distribution Automation subprogram’s
improved feeder protection, sectionalizing, and restoration using Smart Grid technologies
will provide benefits under both major-storm and blue-sky weather conditions

As we have explained earlier, we also found more generally that management has made use of
technology (e.g., automatic circuit reclosers, automated sectionalizing and restoration) and it has
used other measures (electronic fuses, stronger tree wire, and for its new substations, redundant
transformer and breaker designs).

4. Recommendations

We have no recommendations in the area of improving system resiliency, but consider the new
mutual assistance staging and emergency response centers as logical candidates to consider, should
the BPU or stakeholders find over time that additional measures should be considered. A
permanent mutual assistance staging center can reduce preparation efforts. The cited inefficiencies
at the existing operations centers do bear on the amount of time required for support, rather than
direct restoration activities. Experience gained in the coming years will better inform the BPU and
stakeholders on benefits already obtained directly through the surviving resiliency-improvement
measures and less directly through reliability improvement plan measures that will have positive
resiliency effects.

H. Major Event Preparation and Response

1. Background

Nine reportable major storms affected ACE’s territory from 2013 through 2017.° N.J.A.C. 14:5-
8.8 requires that ACE file Major Event Reports for outages affecting more than 10 percent of
customer counts in an operating area. In addition to filing these reports, ACE began in 2015 to

5> Reportable events are those causing outages to more than10 percent of an operating area.
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provide a tabulation of daily stakeholder calls, as required by January 2013 Order EO11090543,
in response to Hurricane Irene. The next table summarizes the nine reportable weather and two
substation events through 2017 and the three that occurred through the first quarter of 2018. The
last column reports the approximate maximum time for most outages.

Major Events between 2013 and March 2018 — Peak Totals of Customer Outages

Peak . Peak .
Event Outages Restoration Event Outages Restoration
March 2013 Nor’easter 22,000 2 days June 2016 Rain/Wind 20,000 1 day
Feb. 2014 Marven 18,700 3 hours June 2016 Cape May 19,000 2 days
Substation Storm
July 2014 Thunderstorm 10,000 1 day June 2017 Nor’caster 15,000 1.5 days
June 2015 Bow Echo 259,000 7 days Mamhsztgll; Storm 14,000 2 days
Oct. 2015 Hyrrlcane 11,000 2.5 days March 20_18 Storm 24,000 2 days
Joaquin Quinn
2016 Jonas Event 45,000 3 days March éﬁig Storm 32,000 4 days
April 2016 F:orson 19,000 3 hours March 2018 Storm 59,000 5 days
Substation Toby

We examined how ACE prepares for major weather events, identifies, prioritizes, and conducts
restorations, and assesses the effectiveness of its performance after the fact. Effective preparation
includes monitoring severe weather risks well ahead of event arrival, as well as a comprehensive,
structured approach to assessing likely impacts on the system and customers. Detailed storm
checklists should cover all aspects of preparedness and restoration, and be used for monitoring
completion of the activities involved. An appropriate organization and resources need to be
identified in advance, and prepared for prompt mobilization. Resources and methods for informing
and preparing responders, government officials, public information sources, customers, and other
stakeholders need to be in place and used as events near.

Communications remain critical as response measures begin and continue to substantial
completion. Effective restoration also depends on pre-planned emergency restoration management
methods and resources (adjusted as storm impact knowledge advances). Restoration plans and
activities must prioritize most critical customers and communicate to customers the best available
estimates of restoration plans. Critical customers include hospitals, emergency management
agencies, fire and police facilities, sewage and water plants, surgical centers, assisted living and
nursing homes, radio and TV stations, and company facilities. ACE provides both planned outage
and severe weather notifications and information packages to those enrolled in its Emergency
Medical Equipment Notification Program.

Storm preparation and response are very substantially guided by BPU orders containing
recommendations resulting from examinations of the Irene, Sandy, and Bow Echo events. Those
recommendations are consistent with good utility practice, and we considered management’s
actions to respond to them in evaluating major event preparation and response effectiveness.

U/~
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2. Findings

a. Consolidation of PHI/ACE and Exelon Emergency Management

Exelon has integrated the pre-merger PHI Emergency Operations Plan with those of its other
utilities, seeking to incorporate best practices, provide coordinated methods and practices, and to
support the ability to share knowledgeable resources across companies when one faces extreme
events. The Exelon Model’s Peer Group process (see Chapter IX) provides a forum for continuous
improvement and the sharing of experiences, in part through regular quarterly meetings among
emergency planning and response subject matter experts from across the Exelon footprint.
Completing the alignment of field mobile communications device software in 2019 will enhance
the effectiveness of other Exelon-utility workers called in to assist in ACE response activities in
the field.

The following list of activities summarizes the kinds of analyses, internal benchmarking, and
process changes undertaken since the merger

Mutual assistance procedure/systems review
Internal storm scorecard procedure

Storm Kits comparison

Preparedness website redesign

Procedures review; job aid/checklists
Weather monitoring program comparisons

Business improvement/data analytics
Executive storm summary procedure
Mutual assistance on-boarding website
Role and ICS structure comparison
Seasonal readiness program

Weather convergence evaluation

b. BPU Orders

BPU Orders following Hurricane Irene, Hurricane Sandy, and the Bow Echo summer
thunderstorm obligated ACE to address a number of event preparation and response
recommendations:

e Irene: Many recommendations in the January 23, 2013 Order in Docket No. EO11090543
came from the August I, 2012 EPP Report Actions to implement the recommendations
address storm preparedness and restoration, the emergency organization, planning, drills,
training, pre-event communications, customer service activities and the call center, external
and internal communications, activation, mutual assistance, workforce management,
damage assessment, estimated restoration times, command and control, cell phone
application, logistics, follow up, storm restoration metrics, external analysis, and substation
flooding.

e Sandy: We reviewed actions to implement the recommendations of the May 29, 2013
Board Order in Docket No. EO12111050). The Order’s recommendation address storm-
restoration external communications.

e Bow Echo: The September 11, 2015 Order in Docket No. EO15080984 made a number of
recommendations addressing internal and external communications and global estimated
time of restorations. We reviewed actions taken to implement them.
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c. Emergency Operations Plan (EOP)

An effective Emergency Operations Plan lies at the heart of planning and response to major events.
The plan that guides actions for events affecting ACE provides clear and detailed instructions for
storm preparedness and restoration assignments and activities, seeking to:
e Provide an organizational structure centralizing oversight of response activities
e Provide guidelines to resources engaged in emergency activities: the Crisis Management
Team (CMT, Incident Support Team (IST), Crisis Information team (CIST), Crisis
Information Center (CIC), Regional Incident Management Teams (IMTs), District and
Service Center IMTs, and Call Centers;
e Document incident activities;
e Ensure effective, accurate communications with the public, customers, media, regulatory
agencies, and federal, state, and local governments
e Guide training, mock drills, and post-event evaluation to improve emergency performance.

The plan provides instruction on means to prepare for and respond to major incidents, focusing on
restoration of electric service and providing outage information and estimated restoration times
(ERTs) to the public. The plan’s major pre-event elements address:
e Assigning preparation and response duties to regular employees
Conducting procedural training and practice drills
Monitoring approaching weather on a 24/7 basis;
Determining the probable impact of major weather
Predicting likely outage extents and damages from approaching weather
Alerting personnel with emergency response duties;
Opening Incident Command Centers
Preparing line personnel and other human resources;
Scheduling contractors, other company crews, and mutual assistance crews
Readying emergency crew staging centers and material
Obtaining accommodations for crews.

The plan’s major response elements include:

Conducting damage assessments

Prioritizing restorations to maximize initial restoration rates and critical-customer activities
Communicating estimated-restoration-time status to customers and municipalities
Providing personnel to provide wire down protection

Managing resource deployment

Major post event activities include:
e Completing temporary repairs
e Conducting post-event analysis and capturing lessons-learned
e Reporting restoration data and lessons-learned to the BPU.

d. The Emergency Preparations Organization

A full-time PHI-level Crisis Management Organization has responsibility for emergency
preparedness at ACE, acting under the Emergency Operations Plan. An Incident Command Center
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(storm room) we visited provides a location and facilities from which to manage preparation and
response activities. Plans for addressing major storm outage events address emergency operations
and restoration, crisis communications, information technology needs and availability, and
logistics and staging.

A Manager of Emergency Preparation manages emergency planning for ACE. This manager
reports to the Director of Operation Control Center (Operations Control Center). The full-time
PHI-level organization under the Manager includes a meteorologist, and emergency preparation
specialists. The organization has responsibility for developing Emergency Operations Plan activities
and procedures intended to monitor approaching weather, assess potential consequences continually as it
nears, estimate likely levels and locations of system damage and outages, address likely incident
management activities required, provide activities checklists, and monitor restoration. IMT leads provide
command and control during restoration activities.

The meteorologist has degrees in meteorology and disaster science. Two contractors, Storm Geo
and WeatherBug, provide weather services. Storm Geo warns of significant weather and Weather
Bug provides real-time weather information. The meteorologist also collects weather data from
various websites (NOAA, Earth Networks, Find Local Weather, and AccuWeather) and from other
utilities. The meteorologist has 24/7/365 access to Storm Geo meteorological consultations and
briefings. During the tropical season, the meteorologist monitors the NOAA National Hurricane
Center website. The PHI meteorologist e-mails weather summaries once per day or more when
weather threatens.

The Manager, Emergency Planning’s organization, together with the IMTs, interfaces with
customers, outside emergency-management agencies, BPU Staff, and company resources (e.g., in
the transmission and distribution organizations) during storm planning and response. The
Emergency Planning organization plans and executes emergency training, drills, and table-top
exercises, and it conducts post event performance analyses. At least annual drills occur at the ACE
and PHI level, and others at each ACE district. The most recent drills took place on October 14,
2015, September 24, 2016, May 24, 2017, and November 28, 2017. Management addressed
lessons-learned in enhancing work with state and county Emergency Management Directors,
providing better training for employee emergency assignments, and improving communications
templates. The IMT Leads, together with the Emergency Planning organization, also decide when
and how to activate the Incident Management Teams, handles storm-room logistics, coordinates
Exelon and external mutual assistance crews, and have responsibility for crew and material staging
areas.

e. Pre-Event Checklists

Checklists identifying all preparation activities required as threatening events approach also form
an essential tool for organizing resources, guiding their activities, and monitoring their execution.
The Emergency Operations Plan includes a series of checklists to guide and to monitor preparation
activities as events near. Based on threat level, these checklists include:
e Day 4 Before
o Verifying emergency material locations and stock levels
o Verifying fuel levels for company facility emergency generation
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o Updating emergency restoration information, including internal and external contact
lists and phone numbers
o reviewing and addressing critical equipment currently or planned to be out of service
e Day 3 Before
o Beginning an activity log;
Establishing the incident command structure
Initiating 72-hour pending incident list reporting
Alerting and updating employees on status, vacation, recall policies
Notification of incident response personnel contractors supplying linepersons,
equipment, trimming, damage assessment, and customer call answering
Establishing contact material vendors
Ensuring adequate equipment inventory and vehicles
Establishing personnel levels required on standby
Establishing contact with state and local emergency management offices
Ensuring portable radio, satellite phone, pager supply inventories; install batteries
Ensuring portable computer and Mobile Data Terminals inventory
Notifying employees of emergency and providing needed refresher training
e Day 2 Before
Verifying sufficient communication device supply
Verifying mutual assistance crew resources (e.g., maps, wire, fuses, cross arms)
Issuing emergency restoration information (e.g., contact lists and phone numbers)
Verifying personnel availability, including contractors and retirees
Sharing tentative staffing plans with employees, preparing them for extended work
Verifying availability of housing and food
Verifying availability of additional vehicles
Conducting operation tests on facility emergency generation
e Day 1 Before
o Securing facilities against high winds, flooding, other threats
Obtaining any needed corporate purchase card increases
Preparing emergency operating center with required equipment and devices
Fueling all vehicles, generators, power tools
Reviewing final plans for employee staffing and shifts.

O O O O O O O O O O O O o0 o0 O 0 O O O

0 O O O

f. Pre-Event — Staging, Materials, and Accommodations

The preceding checklist summary shows the breadth of required pre-event preparation activities.
A PHI Incident Logistics Team provides logistical support for major storm events, monitoring
emergency material stock and usage, processing requests for materials, acquiring additional
materials on an expedited basis, and ensures material delivery, including storm boxes and kits, to
staging area sites. This team also manages facilities and staging areas activated for storm response.
It provides emergency transportation, and makes fuel, accommodations, and food available.
Staging area activation occurs before storm events arrive.

The Atlantic City racetrack and an unused manufacturing plant in Pittman serve as the first areas
used for staging mutual assistance crews, stockpiling materials, pre-packing storm trucks,
dispatching trucks, and providing office space. Activating temporary storage areas takes about 24
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hours. Pre-event preparation uses store rooms at local crew-dispatch centers to store materials.
Resources at each District also pre-load logistics trailers with emergency materials for quick access
by responding crews. A list of commonly used vendors and informal agreements with sources of
temporary housing offer quick-response to housing, meal, and other accommaodations for out-of-
town resources. Contracts with hotels and verbal agreements with a number of institutions (e.g.,
Rowan University) exist as well.

g. Mutual Assistance

Planning for event response needs to consider the sufficiency of internal resources to complete
restoration reasonably promptly. The electric utility industry and its many workers have long and
properly been praised for their dedication to supporting other companies and customers in need in
the wake of major weather events. All the Exelon utilities have access to other-utility resources
under formal mutual assistance agreements and arrangements. PHI is a member in two Regional
Mutual Assistance groups (RMAGS) - - the North Atlantic Mutual Assistance Group (NAMA) and
the Southeastern Electric Exchange (SEE). Like others, PHI can also reach out to the other mutual
assistance groups organized regionally across North America.

While extremely valuable to maintain, combining PHI with Exelon has proven sufficient in recent
years to perform restoration without reliance on outside sources. Exelon has been rationalizing
methods, practices, procedures, and tools among all its operating utilities, with its Peer Group
process allowing integration to take advantage of best practices among them. The integration
process improves efficiency when compared with the use of outside resources, whose methods,
procedures, qualifications, and field information sources and tools can vary widely. The PHI
utilities have not used or even found themselves forced to contingency plan for outside resource
use in more than two years.

h. Pre-Event Impact Assessment

Damage modeling in advance of and through storm events provides an important means for
marshalling, staging, and deploying resources engaged in restoration activities. In 2016, PHI began
using an internally-developed, software-driven, Damage Prediction Model to help it predict the
extent of outages be expected to ACE facilities from approaching weather. Historical outage data
feeds the model, which PHI has not integrated with its Outage Management System. The model
provides a system-wide (not district segmented) assessment of potential impacts. The model does
not replace storm damage experience and local system knowledge as the principal means for
marshalling resources. Nevertheless, frequent model runs before and during events provide
management with an overall gauge of likely response requirements and overall restoration times.

The Emergency Preparedness organization runs the Damage Prediction Model when it finds a
greater than a 20 percent probability of occurrence of a Level 4 Storm affecting the ACE system.
Results go to the PHI Director of System Operations and to Regional Directors of Operations &
Engineering, among other stakeholders.

Management assigns storm-impact levels from level one through six, based on predicted storm
damage estimates. It uses the storm level to prepare its Incident Management Team, employees,
and customers for the approaching storm. Restoration experience and damage prediction software
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drive judgments about expected impacts of approaching weather, with expected repair and
restoration activities in turn driving estimates of required resources. An approaching storm
threatening significant consequence triggers activation of an Incident Management Team (IMT)
based on escalating threat levels. The lowest category, a Level 1 Storm presents no threat of
significant impacts.

Level 2 Storms consist of those likely to affect less than 10,000 customers and require less than
300 Outage Management System orders. They involve expected outage durations of less than
eight-hours. Typical Level 2 storm types include isolated thunderstorms with occasional lightning,
35-mph winds, minor snow fall, or minor icing. Approaching Level 2 threats do not trigger
activation of an Incident Response Team. Management uses its Outage Management System to
generate estimated times of restoration.

Level 3 Storms involve impacts to between 10,000 and 50,000 customers, requiring less than 750
Outage Management System orders. Expected outage duration is less than 24 hours. Typical Level
3 threats include moderate thunderstorms with moderate lightning, 45-mph winds, significant wet
snow fall of less than four inches, or 1/4 to 3/8 inches of icing. System Operations management or
the ACE Incident Management Team leader can declare a Level 3 event threat, without necessary
activation of an Incident Management Team. The Outage Management System generates
estimated times of restoration until their dates begin to fall more than 24 hours in the future.

Level 4 Storms comprise those with possible impacts to between 50,000 and 100,000 customers,
and requiring less than 1,500 Outage Management System orders. The expected outage duration
is less than three days. Typical threats include severe thunderstorms with frequent lightning, 55-
mph winds, significant wet snow fall of more than four inches, or 3/8 to 1/2 inch of icing. The
ACE Incident Management Team leader in consultation with the PHI Incident Support Team
leader, deputy leader, and the Chief of Staff may declare a Level 4 event threat. Customers receive
a global estimated time of repair within 12 hours of the declared end of the weather event.

Level 5 Storms involve possible impacts to between 100,000 and 200,000 customers, requiring
less than 2,500 Outage Management System orders. Expected outage duration exceeds more than
three days. Typical threats include very severe thunderstorms with more than 55 mph wind,
significant wet snows exceeding eight 8 inches, or icing greater than 1/2 inch. Level 5 storms bring
PHI and ACE’s Incident Management Teams activation, and opening of the Emergency Command
Center. The PHI Incident Support leader may declare a Level 5 storm event. Customers receive a
global estimated time of restoration within 24 hours of the declared end of weather event.

Level 6 Storms involve impacts to over 200,000 customers, requiring more than 2,500 Outage
Management System orders. Expected outage duration exceeds five days. Typical threats include
very severe thunderstorms or derechos with winds over 60 mph, significant wet snow exceeding
10 inches, or icing greater than 1/2 inch. Level 6 declarations activate Incident Management Teams
and opening of the Emergency Command Center. The PHI Incident Support leader may declare a
Level 6 storm event. Customers receive a global estimated time of restoration within 24 hours of
the declaration of the end of the weather event.
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Management employs a District Activation Guide to trigger preparedness activities for events
posing threats at the ACE District level. Level designations use lower outage levels:
e Level 1--no expected material threats
e Level 2-->10,000 customers affected
e Level 3 - - Between 10,000 and 25,000 customers affected
e Level 4 - - Between 25,000 and 60,000 customers affected
e Level 5 - - More than 60,000 customers affected, requiring more than 500 Outage
Management System orders
e Level 6 - - More than 60,000 customers affected, requiring more than 1,000 Outage
Management System orders
e Second Role Emergency Management and Personnel Duties.

i. Incident Management Teams (IMT5s)

The Incident Command System assigns employees to duties upon the institution of Incident
Management Teams. Management mobilizes the teams on the approach of events classified higher
levels, as described in the preceding subsection. System Operations prioritizes responder activities,
coordinating district Incident Management Teams who identify resulting resource needs. These
district teams route resources to staging areas where required, using the Outage Management
System to queue work orders, assign and manage resources, track completion status, and close out
field restoration work orders. An Operating Manager from the district leads its team, with other
managers and supervisors assigned to directing team resources, logistics, support, and
communications.

An Incident Command Center across the hall from ACE’s Mays Landing Operations Control
Center provides a base for ACE-wide Incident Management Team operations during major outage
events. This area employs its own displays of Outage Management System and SCADA displays
used to monitoring outages and restoration activity. A room nearby provides an operations area
for crisis communications use. District Incident Management Teams also use spaces set up to
support their local restoration-management work activities. A PHI corporate-level Incident
Support Team provides support to the ACE and district teams. A PHI-level Crisis Management
Team consisting of senior executive leadership provides strategic direction in cases of events
affecting multiple operating companies.

The Incident Management Teams determine personnel and contractor availability, and establish
communications with the Outage Management System and with groups having response functions.
The teams bring their members together, schedule response resources, transfer personnel as needs
require, schedule contractor resources, and communicate with other PHI and Exelon utility
management about possible support needs. As response work continues, the teams continue to
monitor weather forecasts and work requirements that may require resource adjustments.

j. Damage Assessment

Damage assessment forms an essential first source of activities in identifying repairs needed,
establishing estimated repair times, and making damage sites safe. Personnel trained in damage
assessment assist first responders in identifying, evaluating, and reporting facility damage as soon
as possible after severe weather has passed. Management places damage assessors and wire guards
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on alert. Downed wires may remain energized, posing a public hazard. ACE dispatches trained
personnel to guard them until verification that they are de-energized. Aircraft assessment occurs
when road access is not possible. Damage assessment drives planning and activation of restoration
work and preparation of estimated times of restoration. System Operations and Incident
Management Teams evaluate readings and reports of system equipment status via the Outage
Management System. They monitor 911 calls and the number of priority customers affected.
Information of these types drives the dispatch sequences for assessing transmission, sub-
transmission, and distribution system facilities.

Linepersons generally conduct assessments and repair damages where possible for Level 1, 2, and
3 events. The use of personnel assigned to emergency duty often conduct driving and walking
assessments, given the more widespread scope and scale of damage. First responders and
linepersons get assigned to other field work in those cases. Mobile Data Terminals have the
capability to guide assessment and support reporting to the Outage Management System. As they
follow main feeder and then their three-phase laterals, the assessment teams enter data for Outage
Management System outage tickets, and call in other information, such as resource and equipment
needed, to a Damage Assessment Coordinator located in each District’s Storm Room. ACE uses
the Outage Management System to prioritize and route resulting repair orders to the most suitable
repair work queue.

Crews can perform temporary repairs needed to restore service, where safe to do so. Tracking of
them supports later, post-restoration work orders to make repairs permanent. Crews enter
immediate, temporary repairs so as to include them in the Outage Management System
Storm/Construction queue. Repairs that will await later work during restoration enter a follow-up
queue. Final, completed repairs also enter the Outage Management System. District offices
monitor the queues and, assigning crews to conduct permanent repairs when and as appropriate
and available.

k. Estimated Times of Restoration

The restoration time estimates just discussed serve important customer needs and desires to know
approximately the amount of time they will not have electric service. As severe weather passes, a
utility should begin determining estimated restoration times and reporting these estimated
restoration times to its customers. Customers view estimates of restoration as a promise and
missing the mark can negatively impact customer satisfaction, especially as the restoration event
lengthens.

Following safe completion of damage assessment, management begins developing estimated
restoration times, reflecting the level of system damage, outage numbers, resource availability,
weather and site conditions, safety, and restoration priorities. The Storm Management application
of the Outage Management System calculates for publication restoration time in the categories
described above. It gives way to a single estimate for the entire area affected when it begins
generating durations more than 24 hours out. At that point, the Regional Incident Management
Team issues a single, Global Estimated Time of Restoration, based on when management expects
to have restored 90 percent of all customers affected. Individual estimated restoration times are
established after crews arrive at each affected site.
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I.  Communicating with Customers, Responders, and Stakeholders

ACE’s public website provides outage-related information to customers and website visitors
through its Outage and Storm Center web pages. Customers can review general information on
storm response, find the number to call to report an outage, report an outage through the website,
view a map of current outages, and view individual account outage status. The outage map displays
the number of outages by county-municipality or location and indicates the number of impacted
customers and the restoration times. An available mobile app allows users to obtain the same
information and perform the same functions. Management also monitors and shares information
to stakeholders via popular social media sites such as Twitter, YouTube, and Facebook.

The PHI Crisis Communications Incident Response Plan establishes a framework for managing
major-event communications internally and with customers, the public, emergency response
organizations, public officials, and the media. It covers widespread outages, natural disasters,
epidemics, and man-made crises, including labor strikes. Activation Incident Management Teams
also triggers opening of a Crisis Information Center (CIC), to:

e Gather accurate event data and information

e Develop and distribute timely, consistent messaging and communications to all audiences

e Proactively communicate to customers through media, social media, web updates and

advertising
e Respond to media inquiries and social media postings and inquiries
e Monitor media (social included) for articles and relevant stories and information.

PHI’s Vice President of Communications directs Crisis Information Center operation and a Crisis
Information Strategy Team (CIST) - - the later activated for Level 3 and higher events. The Center
coordinate information dissemination, employing:
e Regional Information Liaisons, who provide an Event Statistician with information about
crew locations, outages and estimated times of restoration
e Message developers, who prepare communications, talking points, press releases and the
like, under a formal message approval process
e Circulation of approved communications using resources like the call center, Government
Affairs and company communications personnel, and channels like websites, social and
news media, advertising, conference calls, and public policy liaisons
e Interactive Communications Coordinators, who disseminate photos, video, key messages
and other information, and help customers getting questions answered by knowledgeable
sources, and engaging in social media conversation
e Media Information Coordinators, who inform media, respond to their inquiries, and correct
errors identified through media monitoring.

Pre-storm communications with employees inform them of the need to prepare for storm duty and
long hours, and update them on the progress of nearing weather threats. Similar communications
keep Regional Mutual Assistance Groups informed ahead of time. The Incident Management
Team, Incident Support Team, and Crisis Information Center Conference participate in conference
calls to monitor and adjust pre-storm preparation. Company email, intranet, phones, and pagers all
provide internal communications channels. During events and response to them. Incident
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Management Team, Incident Support Team, and Crisis Information Center conference calls
continue.

Media outreach, new conferences, social media, updates to websites, scripts for inbound and
outbound customer calls, advertising, on-hold messaging, individual calls to regulators, and
conference calls for public officials provide customers and stakeholders with updates during events
and restoration efforts in their aftermath.

An outside firm (West) hosts an integrated voice response platform that allows customers to
interact with the company absent human intervention. Customers can use it to self-report service
outage and get restoration status updates, report downed wires and other emergencies, and report
dim or flickering lights and other power problems. The platform immediately routes reported
emergency conditions to a customer service representative, and allows all completion of all other
options without the assistance of a representative. The system available to ACE customers includes
options to callers having trouble with the technology or wanting to speak to a live agent. The high-
volume Outage Line capacity automatically expands to accommodate up to 100,000 outage calls
per hour during storms and large outages.

West communicates repair “tickets” to ACE’s Outage Management System in or near real time,
initiating the restoration process. Restoration status updates go to West, making the latest
information always available to callers.

In addition to the high-volume call handling service, management can deploy personnel assigned
to that emergency duty role to answer phones. It can also draw upon employees from other Exelon
contact centers, as needed.

As events wind down, the center develops messaging and materials that capture summary event
data and information, acknowledge customer support and patience, and thank employees, crews
and any outside agencies and government officials.

m. Incident Close-Out and Assessment

Deactivation of Incident Management Teams requires:

e All commitments for restoration to be known and met
Identification of all outages associated with the original event and newer ones added
Sufficient activity close-out so as not to burden a potentially exhausted operations group
Communicating stand-down criteria and timeline to transition back to normal activity
Key reporting completion (e.g., time, date, and location of last customer restored by county
Demobilizing mutual assistance crews and check-out procedure completion
Completion of work orders and return of dispatch to System Operations
Accounting for all crews.

Management conducts post-event line patrol damage assessments on circuits experiencing
protective device operations during the storm. Items inspected include poles, cross arms, braces,
insulators, lightning arrestors, guy wires, conductors, and cables. District operations and
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vegetation management review the damage assessment reports and make sure that permanent
repairs are completed, as required.

Management also conducts post event lessons learned evaluations to identify gaps and
improvement opportunities. Each Incident Management Team has responsibility for debriefing
meetings with each outage-response organization. Management uses an Assessment Analysis
Model to evaluate preparation and response performance. The assessments assign ratings and
provide for comments in the categories shown in the next table. The ratings assignable include: (0)
Does Not Apply; (1) Improvement Required; (2) Process Good, Training Required; (3) Process

Good, Implementation Adequate; (4) Process and Implementation Effective.

Storm Event Self-Assessment Categories

Category

Safety

Resource Utilization — Requesting Area

Priorities and Codes

Resource Utilization —Responding Area

Incident Severity Classification

Resource Utilization —System Operations

Documentation, Retention, and Storage

Resource Utilization — Damage Assessors

Pre-Event

Resource Utilization — Mutual Assistance

Weather Monitoring

Vegetation Management and Process

Notifications for Preparations — Checklists

Company Facilities Removal

Internal Communications

Flood Prone Substations

External Communications

Staging Sites

Emergency Management Agency Communications

Temporary Repairs

Customer Communications

Mutual Assistance Process

Activation Approaches and Triggers

Post Event

Regional IMT and District Teams

Incident Event Response De-activation

Pre-Event Resource Staffing

Event Reporting

Logistics

Plan Development

Utilities Interactions

Training

Operations Event

Incident Response Role Database
Maintenance

Event Checklist (Situation Awareness)

Regional IMT Roles

Damage Assessment Process

District/Service Center Roles

Wire Down Response and Procedure

Storm Level Trigger Points

Order, Area, and Circuit Breaker Restoration

District/Service Center Activation Guidance

Transmission System Emergencies

Lock Out Tag Out Overview

Internal Communications

3. Conclusions

29. Management has implemented the recommendations arising from Irene, Sandy, and Bow

Echo.
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We examined efforts to address the more than 60 Sandy-related recommendations addressed in the
BPU’s January 23, 2013 Order in Docket No. EO011090543, the eight Sandy-related
recommendations from the May 29, 2013 Order in Docket No. EO12111050, and the eight Bow
Echo-related recommendations of the September 11, 2015 Order in Docket No. EO15080984.

30. The storm preparedness and restoration manual, procedures, and practices generally
comport with BPU orders and largely reflect good utility practices, but exhibit features
warranting improvement.

The Emergency Operations plan is sufficiently comprehensive in scope and detail, and provides
clear direction to those engaged in event preparation and response. It addresses nearly all elements
of storm preparedness, restoration response, and post event analysis.

31. Management provides effectively for the organization and resources necessary for storm
preparation and response.

Management makes provision for a dedicated organization, led by sufficiently senior, experienced,
and trained personnel, and sufficiently staffed to support preparation and response activities. The
well-structured incident management approach to timely restoration conforms to good utility
practices. Emergency Operations Plan instructions details all activities required and management
provides training for employees with pre-assigned emergency duties.

32. Management has an effective approach and uses sound measures to monitor conditions
posing threats, and for preparing to meet them.

Management timely monitors approaching weather, and uses well-designed methods to estimated
potential system impacts and outages. It uses the results of those methods to pre-plan response
approaches, methods, and resources matching predicted impacts. Those plans adjust as weather
events approach and as better information about likely impacts emerges. Training, checklists,
emergency drills, and after-the-fact assessments (of both drills and actual events) prepare planning
and response personnel, and inform management in adjusting both pre-and post-event processes,
measures, and resource assignments and marshalling, based on lessons learned. Appropriate
procedures govern pre-event internal and external communications with government authorities
and emergency-response agencies, customers, other stakeholders, and other utilities.

33. Several specific measures would enhance restoration activities. (See Recommendation #9)

First, ACE has its updated EOP-related checklists located in other documents. However, it should
either include, or clearly reference the location of, the Staging Area Checklist and the Crew Leader
and Crew Daily Checklist in the EOP. Second, the Crew Leader checklist should incorporate a
number of safety-related requirements to be met before energizing any feeder section: (a)
inspection of the entire feeder section for tree contact and damage to the primary and secondary
conductors, (b) inspection to every street-to-house service conductors energized with energization
of the feeder section, and (c) disconnection of every damaged secondary and service from the
primary before energizing the primary. Management should also adopt procedures clearly
assigning to Distribution Operators and crew leaders clear responsibility for verifying these
inspections and activities.
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Energizing service wires downed by trees can pull meter bases from houses and expose the public
to energized downed service wires. Energizing a service drop to a damaged meter base, and
possibly a damaged house electrical panel, can cause and has caused house fires during hurricane
restorations.

34. Effective web and mobile based platforms support customer communications related to
storms, outages, and restoration times.

A web-based platform serves a number of outage-related customer communications purposes. A
mobile application facilities customer information before, during, and after events. This
application affords an efficient means for customers to report “lights out” situations to ACE. The
website, outage map, and mobile application relay key information and status, updated as
restoration continues.

35. Management employs a robust Crisis Communications Plan, but its Customer Care
Storm Emergency Response Plan is not up to date. (See Recommendation #10)

A robust Crisis Communications Plan provides instructions for required activities. It includes
scripting and messaging to support communications during a major storm or outage event.
Management reviews and updates the plan annually, and makes communications effectiveness a
central element of the annual emergency exercise. However, the most current Customer Care
Storm Emergency Response Plan (dated April 28, 2017) has not undergone updating to reflect
recent changes to key supporting technologies and outage communications strategies. Reflecting
the shift management has made from Twenty First Century Communications (TFCC) to West as
the Company’s high-volume overflow service provider stands as the most notable omission. The
plans also do not reflect discontinuation of the Xerox Crisis Call Centers and MARS, which
management indicated would be replaced by Call Center mutual assistance from other Exelon
operating companies, as needed during a large event.

4. Recommendations

9. Include the Staging Area and the Crew Leader and Daily Checklists in the Emergency
Operations Plan, and amend the Crew Leader Checklist to incorporate inspections and
verification requirements that should occur prior to re-energizing feeder sections. (See
Conclusion #33)

References to the checklists cited are:
e Staging Area Checklist: attached to BPU-48 (January 23, 2013 Board Order No.
EO011090543)
e Crew Leader and Crew Daily Checklist.
The conclusion referenced as underlying this recommendation details the activities and
verifications we recommend.

10. Update the Customer Care Storm Emergency Response Plan to reflect recent changes to
key supporting technologies and outage communications strategies. (See Conclusion #35)

Examples include the Twenty First Century Communications (TFCC) to West, discontinuation of
the Xerox Crisis Call Centers and MARS, and replacement by mutual assistance from other Exelon
operating company call centers.
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I. Distribution Planning

1. Background

We examined distribution system planning criteria and their application and the designs used for
the ACE distribution system. We considered voltage level maintenance, equipment ratings,
reliability standards, sectionalizing, substation design, source redundancy, compliance with NESC
guidelines, and distributed energy resources.

2. Findings

a. National Electrical Safety Code Compliance

Management applies the National Electrical Safety Code (NESC) in planning its distribution
facilities. Our audit work in the areas preceding those discussed in this portion of this chapter
confirmed that application in general ways. We selected conformity with National Electric Safety
Code rules applicable to Grade C and Grade B overhead line construction to test code compliance.
These requirements address strength required to withstand at least 0.5 inch of radial ice, with a
wind loading of 4 Ibs. per square foot, at 0° F. These construction requirements, however, are not
intended to provide distribution line and pole strengths necessary to withstand conditions
exceeding those expected worst weather conditions, or to withstand the weight of fallen trees.

The design standard used for ACE facilities comports with the code NESC standard. The company
Grades of Construction and Safety Factors Distribution Standard indicates, as a minimum,
construction to Grade C standard for overhead distribution lines, with stronger Grade B
construction (which includes double cross arms, double insulators, and guyed terminal poles) for
crossings over main-line railroad tracks, over limited-access highways, and where spans cross each
other. Management also incorporates a number of safety factors in line and pole calculations to
provide extra strength. Installing stronger-grade poles than required and the ground-line inspection
and treatment program in place for many years have helped to ensure pole strength continuing to
meet strength requirements as equipment ages.

b. Voltage Maintenance

PHI cites conformity with N.J.A.C. Title 14:5-3.2 electric service requirements as a basis for
design and operation of the ACE electric system. The N.J.A.C. requirements call for supply with
a standard secondary voltage that does not vary more than four percent above or below the standard
voltage for five minutes, to the extent not caused by events outside company control or by
customer-apparatus operation violating utility rules. PHI’s Distribution System Planning and
Design Criteria addresses the N.J.A.C. requirement and other usual customer expectations, stating
that its design criteria seek to (a) to provide adequate voltage levels to customers, (b) prevent
exceeding applicable equipment ratings under normal and probable contingency conditions, (c)
provide reliable service, and (d) provide adequate electric system efficiencies by providing
adequate reactive support. ACE utility system construction, configuration, and operation should
also follow National Electric Safety Code guidelines, and account for in-service and future
distributed energy resources connection to the distribution system.
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Applicable design criteria require that a distribution system that maintain a steady state voltage at
customer connections of plus or minus 4 percent on a 120-volt base (a minimum of 105 volts,
under probable contingency conditions). The criteria also call for maintaining an imbalance
between phases on a three-phase connection of no more than 15 percent, on unloaded customer
connections. Capacity Planners conduct short range peak load forecasts, using historical peak loads
scaled for expected changes in load due to new customers, load transfers, system reconfigurations,
and other causes. Planners develop “Construction Recommendations” to address voltage
violations that their modeling identifies. Distribution Engineering investigates more immediate
service voltage concerns, using various voltage recording devices. For Longer Range Planning, a
Ten Year Forecast Book further identifies potential criteria violations and proposed projects to
address over a ten year period.

Load tap changing transformers (LTCs), line voltage regulators, and capacitors, maintain
distribution feeder voltage above the minimum acceptable level. Feeder conductors sometimes
require upgrades (more capacity) to prevent excessive voltage drops on long, densely populated
feeders, especially when feeders must have the capacity for load transfers.

c. Equipment Loading Criteria

Equipment ratings should establish maximum normal long-term equipment loadings that do not
cause equipment degradation or operational issues. Higher maximum short-term loadings for
emergencies and other temporary system-configurations, while necessary and appropriate, also
need to be set in a manner that does not produce excessive equipment degradation. Management’s
general strategy with respect to loading calls for a system that can reliably operate at peak loads
without exceeding normal equipment ratings, assuming all related facilities, including firm
distributed generation, in service.

The Distribution Planning organization assigns equipment normal capacity ratings that permit
continuous operation at that level (not necessarily the manufacture’s rating) with minimal or no
thermal aging over the expected life of the equipment. Higher assigned emergency ratings address
peak load conditions and non-standard configurations (e.g., for construction or outage work).
These emergency ratings permit operation of equipment in excess of normal capacity but not above
ratings for up to 24 hours timeframe for all related facilities.

The setting of emergency ratings employ pre-determined levels of acceptable loss-of-life
calculations, consider excessive conductor sag, and seek to prevent equipment damage. These 24-
hour ratings seek to provide time for corrective actions, such as setting a mobile transformer, or
transferring loads among substations and feeders. Distribution Engineering uses industry-accepted
calculation methods for determining normal and emergency conductor ratings, including the
Neher-McGraht equation and IEEE Standard 404. Setting cable-loading ratings also considers
manufacturers’ operating temperature allowances.

Transmission and Substation Engineering bases substation transformer ratings and allowed loss of
transformer life on IEEE Standard C57.91-2011 “Guide for Loading Mineral-Oil-Immersed
Transformers and Step-Voltage Regulators.” Each transformer gets ratings after application of the
EPRI-developed Power Transformer Load (PT Load) software program. The program uses
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transformer data and transformer factory test results to determine the normal and emergency load
levels for a range of ambient temperatures. The calculations show expected loss of transformer life
per day as a function of the operating temperatures associated with normal and emergency ratings.

d. Feeder Equipment and Configuration

Following the merger, PHI adopted a new approach to configuring feeder systems, seeking to
reduce exposure to faults. Standards for new 12 kV feeders call for limiting them to serving no
more than 2,000 customers sectionalized into groups of about 500 using automatic circuit
reclosers, and feeder-tie devices. We found ACE distribution design and configuration typical of
and in some cases beyond what we have seen at utilities operating under reasonably comparable
environmental and geographic circumstances. The ACE distribution system consists primarily of
largely overhead, radial 9-4 kV, 297-12 kV, 31-23 kV, and 7-34 kV feeders. Operators can tie
nearly all ACE feeders to others in efforts to transfer load among them as contingencies occur.

Some feeder redundancy exists in Atlantic City, served by a low voltage network capable of
withstanding one contingency without outages. Other Atlantic City customers take service from
underground primary feeders. ACE otherwise makes use of only short underground sections in
other mainline feeders. ACE employs looped underground residential distribution laterals,
allowing first responders to transfer affected loads when one cable section fails.

We described earlier in this chapter (see for example the sections addressing Outage Management)
the use of automatic circuit reclosers, automated sectionalizing and restoration schemes, and
electronic fuses that can operate multiple times. Methods such as these have expanded the ability
to transfer loads among ACE feeders. They comprise major elements of the Reliability
Improvement Plan programs discussed earlier in this chapter.

Electronic fuses (referred to briefly above) protect main feeders from faults on fused lateral
feeders. The older, “one-shot” fuses replace blow for both sustained faults and monetary faults of
the laterals. About three quarters of fault causes have only a momentary duration (e.g., when
caused by wind-blown branches contacting conductors), but blown fuses cause customers on
lateral feeders to experience sustained outages, pending arrival of first responders. Management
has been employing a modern electronic fuse (called a “Trip Saver”) to replace the older fuses in
cutout switches. This newer electronic fuse, small and comparably inexpensive, automatically
restores power to the customers interrupted by momentary faults. Trip Savers rotate out of position
for faults they cannot clear, allowing first responders readily to identify de-energized lateral
feeders. The PowerAhead program discussed earlier in this chapter includes additions to the 81
electronic Trip Saver fuses installed by early 2018, with completion of their installation slated for
2019.

e. Substations

The current ACE population of 120 substations includes 14 categorized as having have “firm” (or
“n-1” redundancy). They employ combined transformer and bus configurations that offer
emergency capacities sufficient to carry substation peak load with one transformer failed or out of
service. Another 70 distribution substations have a “semi-firm” designation either because
assistance from a mobile transformer (62 of them) would continue to carry load with a transformer
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out, or because load could be transferred to another substation. The remaining 36 “non-firm”
substations employ a single transformer and a single bus. Six of these substations can transfer load
to “hot spares” located within the substations. Feeder by-pass switches in six substations allow
feeder breaker maintenance without interrupting service to customers and operators can tie feeders
together for servicing circuit breakers in other substations.

We found that access exists to appropriate types and numbers of mobile transformers and
substations. Temporary replacements for maintenance or failures come from 21 mobile
distribution transformers at Mays Landing or one at Glassboro Substation. Thirteen of them
include mobile 69 kV circuit switchers and 12 kV circuit breakers, making them mobile
substations. The transformers range from 2 MVA to 50 MVA, and can operate in various
configurations at 138 kV/69 kV/34 kV on the high voltage sides and at 23 kV/12 kV/4 kV on the
low voltage sides.

Two overhead 138 kV, 69 kV, or 34 kV lines, serve each ACE distribution substation, with most
of the 69 kV circuits serving them installed on the same pole structures.

f. Reactive Power (VAR) and Voltage Control

Two kinds of power flows on electric systems:
e Real Power, which does work and for which residential customers pay
e Reactive Power, which does not do work, but which equipment like induction motors, air
conditioners, and transformers require to produce the magnetism that makes them function.

Generating stations can provide a source of reactive power ; alternatively, banks of feeder-mounted
or substation capacitors can supply it. The current required for reactive power causes energy losses
and voltage drops. ACE installs capacitors on feeders to reduce current and increase voltage on
feeders, and capacitors in substations primarily to do so on the transmission system. The capacitor
population includes fixed, switched, and automatically controlled types A power factor of 1.0
results when capacitors provide all reactive power required at a substation.

ACE’s seeks during summer peak conditions a power factor of about 1.0 on its overhead feeders
and substation buses, while avoiding a 0.95 leading power factor (too much capacitive current),
which would also cause energy losses and over voltages. ACE’s use of capacitors produced in
2017 an average power factor for its 136 distribution transformers of 0.99 - - a performance level
confirming their effectiveness.

Following a 2013 BPU Distribution Automation Order, management began to implement a
Distribution VAR Dispatch (DVD) system for control of capacitors. This centralized system
monitors and controls distribution feeder capacitors. It automatically performs capacitor switching
to achieve a targeted power factor. ACE piloted the program at is Glassboro, Lamb, Terrace, and
Washington Substations, outfitting all capacitor banks on the substations’ feeders with
communications equipment. The program has yet to expand beyond the initial group of four
substations.
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g. Distributed Energy Resources

Chapter V111, Merger Conditions, contains a Distributed Energy subsection describing a settlement
and a supplemental agreement with the Alliance for Solar Choice (TASC). That settlement and
agreement produced a series of commitments to actions intended to enhance interconnection of
behind-the-meter distributed renewable generation and storage energy projects on the ACE
system. As we reported in the Merger Commitments chapter, management has been meeting the
requirements of the commitments. Particularly noteworthy in connection with our review of
distribution planning, management continues to work with stakeholders, including the Alliance for
Solar Choice not just on planning and analysis with respect to distributed resource interconnection,
but also on, reporting, administration, and other technical requirements.

3. Conclusions

36. The overall configuration of the ACE network makes appropriate use of equipment and
approaches to sustain reliability levels and voltages.

Management makes appropriate use of voltage regulators and capacitors to support required
voltage levels. We found a sufficient level of redundancy in substations and feeders, through the
use of techniques like feeder ties, low voltage networks, and underground residential development
loops. Management has increased its use of sectionalizing using automatic circuit reclosers and
electronic fuses, and automatic sectionalizing and restoration schemes that employ Smart Grid
technology.

ACE’s feeder design conforms to National Electric Safety Code guidelines. The system employs
appropriate substation and feeder configurations, and considers contingencies appropriately.
Configuration Management employs sound normal and emergency equipment ratings, permitting
maximum loadings without excessively reducing equipment life. Management also considers
connected and planned distributed energy resources when applying system planning criteria.

37. Post-merger design criteria and practices promote reliability improvement.

Design standards for new 12 kV feeders now limit them to serving no more than 2,000 customers,
and call for automatic circuit reclosers to provide sectionalized customer groups of 500, and for
feeder-tie devices. The criteria for new substations also employ more stringent outage
contingencies.

4. Recommendations
We have no recommendations beyond those addressed under the subsections addressing Outage
Management and Reliability Improvement.

J. Load Forecasting

1. Background

Two organizations make transmission peak load forecasts. Regional Transmission Organizations
(RTOs) conduct them for member utilities to ensure sufficient, stable, and reliable electric energy,
at the generation and transmission network system level. RTOs apply large staffs of economists
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and statisticians, and use highly sophisticated tools to model and assess future transmission system
peak loads. Both RTOs and utilities use engineering staffs to conduct transmission system load
flow, voltage, stability, and contingency studies to determine transmission system capacity
upgrades necessary to provide transmission system reliability, under peak load and contingency
conditions.

Utility planning makes use of transmission line, distribution feeder, and substation peak load
forecasts in identifying capacity expansion projects to ensure that each system element will reliably
operate within planning criteria. Planners use a variety of tools to model load flows and voltage
drops during peak load conditions, under various contingency system configurations, based on
current peak loads, on load growth trends, and on new business data provide by account
representatives.

ACE serves a population of about 1.1 million. Since 2011, energy sales declined over six percent,
influenced significantly by the closure of five Atlantic City casinos. Customer-owned solar
generation and energy efficiency programs have also influenced sales. However, some areas have
grown, requiring timely identification of capacity expansion needs and timing.

2. Findings

a. Forecasting Organizations

The PJM Interconnection operates as a regional transmission organization coordinating wholesale
electricity movement in New Jersey, Delaware, Maryland, the District of Columbia, Pennsylvania,
Virginia, West Virginia, lllinois, Indiana, Kentucky, Michigan, North Carolina, Ohio, and
Tennessee. PJIM operates a competitive wholesale electricity market and manages the high-voltage
electricity grid to ensure reliability. PJM’s long-term regional planning process identifies grid
improvements to ensure system-wide reliability and economic benefits. The PJM planning process
includes its development of load forecasts, and stability and contingency studies.

PJM’s Resource Adequacy Department provides an annual (in January) comprehensive peak load
forecast report for PJIM planning purposes. It uses a direct load long-term forecasting process that
includes coincidental peak loads, net energy, load management and distributed solar generation
for each member utility, including ACE. PJM’s data indicates that ACE’s summer transmission
system peak load has substantially decreased since 2006, and will likely decrease slightly between
2017 and 2027.

The distribution capacity planning team responsible for the ACE system forecasts peak load at the
substation and feeder level to plan the distribution system. This team uses the PJM load forecast
only as a benchmark against the sum of its undiversified short-term substation forecasts. The team
may apply growth and reduction factors based on the PJM load forecast, but adjusted for ACE’s
localized knowledge and trended growth.
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b. Transmission Capacity Planning

ACE operates 230 kV, 138 kV, and 69 kV transmission systems. PJM’s scope includes the 230
kV and 138 kV circuits as transmission facilities. The next table shows ACE’s PJM-metered and
forecasted transmission peak loads in megawatts.

ACE Summer Peak Transmission Loads

Year | Forecast | Actual | Variation | Year | Forecast | Variation
2012 - 2,810 - 2020 | 2,454 -0.80%
2013 | 2,733 2,740 -2.49% | 2021 | 2,442 -0.50%
2014 | 2,750 2,444 -10.80% | 2022 | 2,451 +0.40%
2015 | 2,664 2,553 +4.46% | 2023 | 2,435 -0.70%
2016 | 2,524 2,674 +4.74% | 2024 | 2,434 0%
2017 | 2,495 | Not Avail. - 2025 | 2,436 +0.10%
2018 | 2,486 | NotAvail. | -0.40% | 2026 | 2,440 +0.20%
2019 | 2,475 | NotAvail. | -0.40% | 2027 | 2,445 +0.20%

A PHISCo Transmission Planning organization (operating under Exelon’s Transmission Asset
Strategy and Planning Organization) monitors the transmission system elements for criteria
violations, but does not forecast overall transmission system peak load. The PHI team’s
Transmission Planning Organization who reports to a PHISCo Manager of Transmission Planning
manages transmission planning, with five persons responsible for the ACE and Delmarva systems.
Transmission Planning conducts annual peak load analyses for each transmission element. It
begins from non-weather adjusted substation peak load forecasts developed by Distribution
Capacity Planning. Weather adjustments follow, employing both 50/50 and 90/10 bases. A 50/50
method using average temperatures for a designated period (sometimes 30 years) implies equal
chances that weather conditions will be more or less extreme than the average. The 90/10 approach
many use implies only a ten percent chance of more extreme than average weather.

Transmission Planning engineers then perform load flow and voltage studies using weather
adjusted load forecasts to identify cases where resulting loads will exceed operating criteria on
specific system elements. When this process identifies capacity expansion needs, Transmission
Planning assess alternatives under the procedures used by Distribution Capacity Planning.

c. Distribution Capacity Planning

Distribution Capacity Planning has responsibility for producing feeder and substation peak load
forecasts for ACE distribution facilities. A PHI Manager of Capacity Planning, with 36 years of
capacity planning experience and an ACE Manager of Regional Capacity Planning with 13 years
in various utility roles direct these activities. ACE’s Capacity Planning group includes a General
Engineer, two Engineers, and two Associate Engineers, who conduct load flow, reactive flow,
voltage, and other studies. They also assist Operations Control Center’s engineers in developing
solutions for contingency conditions. ACE also has six District Planning Engineers. Distribution
Capacity Planners annually conduct three-year peak load feeder and substation forecasts, from
which they develop capacity expansion plans for half of the system each year. They also develop
long-term peak load forecasts for use in preliminary planning for major projects, such as
substations, as far out as 10 years.
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Overall ACE peaks have not grown, but pockets of growth (e.g., the Glassboro District) have
existed. Planners use feeder and substation peak load forecasts to assist in identifying feeder and
substation transformer capacity upgrades. The Capacity Planning team conducts peak load
forecasts for ACE, and develops capacity expansion projects when indicated.

ACE does not utilize a 90/10 or 50/50 weather normalization in the traditional sense, but it instead
base loads on the highest load period of the last 10 years and projects an expected growth on top
of that. Management believes that this procedure allows it to consider the effect of weather on the
distribution system. Planners total new loads connected to the feeders and substations since that
day with the highest peak load. They compare the results to the previous year’s peak loads,
choosing the higher as the bases for feeder and substation forecasts, taking into account changes
in system configurations and distributed energy resource installations. Most ACE feeders (326 of
354) have distributed energy resource connections. ACE had 23,474 active solar interconnection
customers in November 2017, providing about 302 MW of distributed generation. These figures
reflect an increase of 157 percent since January 2014. Other distributed energy resources, including
wind generation, include 56 installations having a total capacity of about 29 MW, and 33 systems,
having a total capacity of about 2.4 MW, remain pending.

The process of identifying the new loads to add uses information about new sources gathered from
account representatives and distribution engineering’s new business group, and by monitoring the
real estate market. Planners also take into account planned system changes (e.g., known
construction, changes in equipment ratings, reconfigurations, and distributed energy resource
connections) expected in the forecast period. The analysis focuses on loads in the summer - - the
peak season for ACE by a wide margin.

The Planners use software-driven load flow and voltage drop studies to verify that each feeder and
substation element has the capacity to operate within established ratings at forecasted peak load
levels. The variability of photovoltaic generation sources has produced different criteria for
operation at forecasted peak load levels, dependent on their operation:

e In service: operation of each feeder and substation transformer within normal capacity
ratings, when all related facilities are in service, even during planned construction or
maintenance.

e Not in service: operation of each distribution feeder and backup feeder and substation
transformer within emergency ratings, when all related facilities are in service, within their
emergency ratings, even during planned construction or maintenance.

Peak feeder and substation loads may not occur at the same hour or day. Determining coincidental
peak substation loads has value for transmission planning. Capacity Planners perform forecasts
and make capacity expansion decisions on the basis of non-coincidental feeder and substation peak
loads. Planners do, however, use PJM peak load forecasts as a benchmark for examining the sum
of non-coincidental short-term forecasts for each ACE substation.
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d. Developing Solutions to Criteria Violations

Planners assess cases where their studies show that feeder or substation components cannot meet
peak loads while operating within their established ratings. They outline candidate solutions, and
work with engineering groups to select preferred alternative solutions, and prepare a Construction
Recommendations for approval, prioritization, and eventual plan and budget inclusion. The first
focus of this work lies on lower costs solutions, such as:

Transferring load among feeders or substations

Installing capacitors or voltage regulators

Changing transformer no-load taps

Changing the transformer load tap changer controls from voltage ratio control to phase
angle control.

Where these alternatives will not work, attention turns to other, more costly alternatives, such as:
e Extending new feeders from existing substations

Rearranging existing feeders

Replacing smaller conductor or cable to larger size

Installing new bus sections, transformers, or circuit breakers

Rebuilding or adding sources to substations

Installing new substations.

Substation Design has responsibility for producing all final designs.

e. Load Information Sources and Accuracy

ACE now has SCADA in almost all substations, after significant additions to this capability since
2013. Legacy telecommunication systems in some of the older substations still, however, do not
have the telecommunications bandwidth to support remote measurement of peak loads. Planned
installation of fiber optic communications at them will resolve this communications issue. Planners
have access to peak load information (typically for hottest three days) for 88 percent of feeders
from the Pi-Historian software program fed by the SCADA system. Distribution engineers or field
personnel manually record load readings at the other 12 percent. These readings show maximum
demand recorded since the last read and reset the time of that demand. Planners then compensate
for feeder phase imbalance, non-coincidental transformer peak loadings, feeder power factor
differences, and bus capacitors when calculating substation peak loading.

Possibly due to a mild summer, nearly all 2016 forecasted feeder peak loads for 2017 exceeded
actual 2017 loads. No 2017 feeder peak loads exceeded 100 percent of normal ratings in 2017.
Actual 2017 peak loads on only three of 126 substation transformers exceeded forecasted levels.
One of those three experienced a large variation, with actual loads 45 percent above forecast.
However, no transformer peak 2017 load exceeded 100 percent of its normal load rating. The only
ACE summation of loads consists of adding each substations’ peak load at the time it experienced
it. Thus, ACE does not forecast and it does not measure undiversified (total of all substations from
the same instant) load. Diversified measurements do not mimic undiversified ones, but do provide
a rough indicator of forecast accuracy on a total basis. The 2016 forecast for 2017 amounted to
2,731, compared to the actual diversified 2017 peak of 2,137 MW (15 percent lower).
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3. Conclusions

38. Appropriate organizations, staffed with capable and sufficient resources perform load
forecasting and capacity expansion planning for ACE facilities.

Management approaches transmission forecasting and its use appropriately given the
responsibilities that the PJIM Interconnection has in planning and managing the region’s bulk
power system. Dedicated responsibility under senior, experienced leadership conducts forecasting
and related capacity planning activities for the ACE system. The organizations make effective use
of PHISCo and Exelon resources, while dedicating personnel to the ACE system.

39. Substation and Feeder Forecasting proceeds under comprehensive and well-designed
methods, but has recently produced results that appear high. (See Recommendation #11)

Broadly and consistently high forecasts can lead to early expenditures on capacity resources that
can be deferred, and in some cases avoided indefinitely. No feeders or substations operated above
normal ratings in 2017. Viewed from one perspective, that result demonstrates a system that did
not present great risk of disruption or equipment damage from intense levels of operation. Viewed
from another perspective, it raises questions about a system that may have in a number of cases
more than it needs in an area that has not experienced, nor is expected to experience substantial
growth. While a far from perfect measure, the gap between diversified 2017 peak forecast and
actual peak load was also large - - with actuals 15 percent under forecast.

40. Measurement of peak loads is appropriately supported by methods that produce a large
portion of readings through accurate, automated methods.

SCADA monitoring of the ACE distribution system has greatly expanded since 2013, expanding
automated readings to 88 percent of feeders. That percentage will continue to expand as SCADA
application and installation of higher bandwidth communications links do.

4. Recommendations

11. Examine and implement means for improving distribution load forecasting. (See
Conclusion #39)

Greater consistency between forecasts and actual loads on distribution facilities will improve the
effectiveness of feeder and transformer capacity reinforcement. Avoiding persistently higher
forecasts, compared to actual loads, can also produce economies (perhaps substantial) without
adversely affecting reliability. The techniques used for ACE facilities are sound and
comprehensive, but others use different ones. We understand that management is in fact examining
alternatives as well. Planners do, as they should, apply judgment to information about individual
substations and feeders, because their future requirements can be significantly affected by
uncertainties about sources of growth, and particularly in ACE’s case, reductions in future use.

Two important overlays heighten the need for attention to forecasting at ACE. First is the lack of
growth and in many areas reductions in use. Second is the use of techniques (like the creation of
feeder groups to provide for automatic sectionalizing and restoration). Feeder configuration can
have a material impact on facility peak loads and further network improvement efforts remain a
significant priority for ACE. These overlays affect risk (on a low- or no-growth system versus a
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high-growth one) and increase the importance of accurately modeling the effects of changed
configurations.

Management should promptly complete its consideration of amendments to processes it uses to
forecast distribution component peak loads for purposes of planning reinforcements. That
consideration should be founded on comprehensive analysis of the factors addressed here and
others that management’s review finds relevant. The review should examine current means for
making weather adjustments to ensure that they are not overstating risks of extreme temperatures
at the peak season.
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Chapter VII: EDECA

A. Chapter Summary

This chapter describes the results of our examination of performance under and compliance with
the affiliate standards under New Jersey Electric Discount and Energy Competition Act (EDECA).
The merger with Exelon significantly increased the number of ACE affiliates, but included only a
few RCBS affiliates, whose operations focused on a small number of offerings. Management
continues to take a view that service to other utilities or common carriers, providing high voltage
or other specialty services or products to a limited number of commercial or industrial customers
or providing telecommunications services is not subject to the Standards. We consider their
position overly broad and not consistent with the intent of the Standards. We found two entities
(no longer owned by Exelon or PHI) that served retail customers in New Jersey during the audit
period, but were not considered by management to be RCBSs. ACE should eliminate the exclusion
it makes for entities like those described above.

The ACE Compliance Plan generally treats the Standards thoroughly and effectively, but we did
identify a number of cases where it should be changed. Management has made a sufficiently senior
person responsible for Compliance Plan administration, but should document in the Plan
specifically assigned accountability and responsibility for ensuring compliance with each section
of the Standards. Management provides for the conduct of regular compliance plans audits.
Periodic reviews of specific areas implicated by the Standards (e.g., information technology and
access to protected information) should complement them, however.

EDECA Section 14:4-3.3 prohibits a number of forms of preference or discrimination. We found
no print or television ads or other written customer communications suggesting any preferences
for an RCBS or RCBS customers, but not all audit period materials remained in existence.
Recognizing that validation of compliance may come later, management should take measures to
ensure retention of customer communications, including print, radio, television, and web
advertisements pending such validation. Reviews of current and archived websites also showed no
affirmative implication of preference, but not all websites set forth an appropriate disclaimer, and
some do so in a manner questioning whether customers will observe disclaimers provided.
Management should ensure consistent and sufficiently prominent disclaimer presentation on all
affected web sites.

The Standards prohibit certain transaction types. Our examination found no indication that any
prohibited transactions occurred during the audit period. The Standards also impose restrictions
on energy and capacity sales involving affiliates. ACE did not offer any discounts or waivers on
services provided to affiliates, or discriminate in favor of affiliates in applying tariffs. We found
no evidence, direct or otherwise, of a tying of service from an affiliate to ACE utility services or
of any assignment of customers. Our review disclosed no indication that ACE provided a retail
affiliate with customer enrollment, marketing, or business development assistance, or that ACE
provided customers advice or assistance with regard to an RCBS. Our review disclosed no ACE-
offered discounts, rebates or waivers that would require posting or document retention.
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EDECA Section 14:4-3.4 imposes Information Disclosure Standards. ACE operated under
procedures generally supportive of limitations on disclosure of customer information to affiliates.
Management took the position that doing so under a contract obviates the need for posting. We did
not find support for such an exclusion. The disclosures made, chiefly to an affiliate providing meter
reading services, does appear to warrant an exception, but one that should be narrowly construed
to services contracted to perform necessary elements of ACE utility service.

ACE complied with listing and information-provision requirements involving generation service
providers and involving use of information gained regarding such providers. Our audit activities
broadly demonstrated adequate recordkeeping for affiliate transactions, bids, and contracts. We
had full access to all records whose inspection we requested.

EDECA Section 14:4-3.5 imposes a variety of separation standards. The required separation of
corporate entities and books and records existed. Books and records conformed to accounting
requirements, and management made all accounting records and information we requested
available. We also found compliance with space sharing and information system access
requirements. ACE made no joint product or service offerings with affiliates during the audit
period, and complied with the restrictions on shared services and joint purchasing with affiliates.
We also found compliance with provisions seeking to protect confidential and market information,
to address the use of the ACE name and logo, and to limit joint marketing with affiliates and their
access to ACE advertising space.

EDECA Section 14:4-3.5 limits employee sharing; we found compliance with applicable
requirements during the audit period. There were no employee transfers or temporary assignments
during the audit period (except for Millennium - - a situation already addressed by the BPU),
making requirements associated with them inapplicable. Similarly, we found no violation of
restrictions on common directors, but did find common officers. Management views their joint
service as outside the restrictions because they operate in shared services functions. We do not
find support for such a distinction in the applicable section. We found that service transfers
followed pricing requirements and that no asset transfers occurred during the audit period.

Section 14:4-3.6 of the Standards applies to any competitive services offered by the utility or an
RCBS of the utility. This section did not apply during the audit period, because ACE, itself or
through an RCBS, offered no competitive services.

Subsequent sections address a number of administrative provisions, all addressed adequately, to
the extent required, in the Compliance Plan.

B. Background

This chapter describes the results of our examination of performance under and compliance with
the affiliate standards (Standards) that the Board has adopted to enforce the New Jersey Electric
Discount and Energy Competition Act, N.J.S.A. 48:3 -49 et seq. (EDECA). We also performed a
review of cost allocation and assignment, which form a principal focus of EDECA. The report (see
Chapter 1V, Cost Allocation Methods) of that examination addresses the cost allocation and
assignment requirements of the Standards and the governing documents and controls and

March 11, 2020 U/~ Page 206
The Liberty Consulting Group



Board of Public Utilities Final Report — Public Version Audit of Atlantic City Electric
State of New Jersey EDECA Docket No. EA17030297

procedures management has in place surrounding them. The specific categories into which we
divided the work addressed in this chapter comprise:
e Holding Company Retail Competitive Services
e General Administration of the Standards
e Employees Guidance and Training
Non-Discrimination
Information Disclosure
Separation
Regulatory Oversight
Dispute Resolution
Violations and Penalties.

The Standards contemplate five principal types of entities:

Electric or gas public utilities

Related competitive business segments of the electric or gas public utilities
Public utility holding companies

Related competitive business segments of the public utility holding companies
Service companies.

The principal components of the Standards fall into a number of main categories:
Non-Discrimination (Section 14:4-3.3)

Information Disclosure (Section 14:4-3.4)

Separation (Section 14:4-3.5)

Utility Retail Competitive Business Segment Standards (Section 14:4-3.6)
Regulatory Oversight (Section 14:4-3.7)

Dispute Resolution (Section 14:4-3.8)

Violations and Penalties (Section 14:4-3.9).

The application of these depends on the types of transactions involved. For example, the Section
14:4-3.3, 14:4-3.4 and 14:4-3.5 standards apply to transactions between the utility, on the one
hand, and its public utility holding company or a related competitive business segment (RCBS) of
its public utility holding company that is offering or providing retail services to customers in New
Jersey, on the other hand. These three sections, however, do not apply to transactions between a
utility and an RCBS under its ownership. Conversely, the Section 14:4-3.6 standards do apply to
transactions between a utility and its own RCBS; however, they do not apply to transactions
between the utility and its public utility holding company or an RCBS of its public utility holding
company. Nevertheless, substantial overlap exists among the standards set forth in Sections 14:4-
3.3, 14:4-3.4, and 14:4-3.5. Similarly, overlap exists between them and the Section 14:4-3.6
standards.

Several key factors underpinned the review that this chapter addresses. Many of the Standards
have implications that we have reviewed as part of audit activities associated with broader
examinations of management audit topics. For these areas, our EDECA report focuses on
management’s treatment of these items in the annual Compliance Plans (the Plan), and provides
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references to the other chapters of this in the report where audit work (data reviews and analysis,
interviews, for example) took place. Representative examples include:

e Discussion of Exelon- and PHI-level internal controls, internal audit, compliance, and
ethics, and how management applies these to ACE: Chapter IX, Executive Management
and Governance

e Broad coverage of cost allocation, transaction paths, and cost assignment issues, and key
governing documents, such as the cost allocation manual: Chapter IV, Cost Allocation
Methods

e Issues associated with books and records and chart of accounts requirements: Chapter
X1V, Accounting and Property Records

e Customer service performance and training: Chapter XV, Customer Service

e Finance and money pool issues: Chapter XIII, Finance and Cash Management

e Independence and segregation of utility/non-utility planning: Chapters IV, Cost
Allocation Methods, V, Capital Allocation, X, Executive Management and Corporate
Governance, and XII, Strategic Planning

e Information technology protocols and management: XXI, Support Services

o Affiliate energy transactions and relationships: Chapters 111, Power Supply and Market
Conditions.

C. Post-Merger ACE Affiliates

The PHI-Exelon merger introduced a large number of new affiliates for ACE, but audit-period
ACE transactions with affiliates transactions proved limited, excepting the provision of shared
services by two service companies Exelon Business Services Company (EBSCo) and the service
company, PHISCo, serving the three PHI utilities. ACE provided only tariffed services to its
affiliates, and offered no competitive service of its own (either to affiliates or to other parties),
such as an appliance service business. The Exelon/PHI merger closed on March 23, 2016. With
the merger came a significant increase in ACE affiliates, as the following charts illustrate. Pre-
merger ACE affiliates totaled 17 entities; as of 2017 that number stood at 385.

D. PHI and Exelon’s Retail Competitive Services

1. Background

A first effort of our review sought to determine those affiliates management considered covered
by the Standards. The Standards define a Related Competitive Business Segment (RCBS) in the
following ways:

e “Related competitive business segment of an electric public utility or gas public utility”
means any business venture of an electric public utility or gas public utility including, but
not limited to, functionally separate business units, joint ventures, and partnerships, that
offers to provide or provides competitive services.

e “Related competitive business segment of a public utility holding company” means any
business venture of a public utility holding company, including, but not limited to,
functionally separate business units, joint ventures, and partnerships and subsidiaries, that
offers to provide or provides competitive services, but does not include any related
competitive business segments of an electric public utility or gas public utility.
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o “Affiliate” means a “related competitive business segment of an electric public utility or a
related competitive business segment of a gas public utility” or a “related competitive
business segment of a public utility holding company” as defined in this section and in the
Act.

Our prior performance of EDECA audits for the BPU have found wide variation in how holding
companies determine which affiliates the Standards cover. The identification of covered affiliates
comprises an important baseline element in assessing compliance. We examined how management
made such decisions.

2. Findings

Management provided a list of products and services offered by each Exelon or PHI business. The
large majority of these entities, totaling 345, neither operated nor had customers in New Jersey
during our audit period. ACE’s 2017 Compliance Plan identifies nine entities as offering or
providing services to retail customers in New Jersey:
e Millennium Account Services, LLC: this joint venture of Pepco Holdings, LLC and South
Jersey Gas provided meter-reading services to each’s New Jersey utility operating
companies: ACE and South Jersey Gas.

e Atlantic Southern Properties, Inc.: this affiliate was formed to own and manage real estate
investments including the Mays Landing, New Jersey regional office where ACE is a
tenant.

e Constellation NewEnergy, Inc.: this energy services provider sold electricity and related
products and services and through its wholly-owned subsidiary Constellation Energy
Power Choice, LLC.

e Constellation Energy Gas Choice, LLC: this affiliate sold natural gas and related products
and services.

e Constellation NewEnergy-Gas Division, LLC: this affiliate sold natural gas and related
products and services.

e Constellation Solar New Jersey, LLC: this affiliate owned small solar generation facilities
in New Jersey that are qualifying facilities (QFs) under the Public Utility Regulatory
Policies Act of 1978 (PURPA).

e Constellation Solar New Jersey Il, LLC: this affiliate owned a small solar generation
facility in New Jersey that is a QF under PURPA.

e Constellation Solar New Jersey Ill, LLC: this affiliate owned small solar generation
facilities in New Jersey that are QFs under PURPA.

e W. A Chester, L.L.C.: this affiliate (sold in February 2018) provided, (primarily to electric
utilities) construction, installation, maintenance and repair of electrical transmission and
distribution cable systems - - mainly underground high-voltage electrical systems and
overhead electric systems.

Six separate annual Compliance Plans had effect during our audit period - - one for each year and
a revised 2016 version created to identify the significant additional entities that became ACE
affiliates following the merger. The annual plans indicated some variation in ACE and its Holding
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Companies’ affiliates that offer services in New Jersey. The following table lists the retail affiliates
identified by the Plan in each year:

Compliance Plan-ldentified Retail Affiliates of ACE

2017 2016 | 2015 | 2014 | 2013
Millennium Account Services Yes Yes Yes Yes
Atlantic Southern Properties Yes Yes Yes Yes
Constellation New Energy (CNE) No No No No
Constellation Energy Power Choice (owned by CNE) | No No No No
Constellation Energy Gas Choice No No No No
Constellation NewEnergy-Gas Division No No No No
Constellation Solar NJ No No No No
Constellation Solar NJ 11 No No No No
Constellation Solar NJ 11l No No No No
W.A. Chester Yes Yes Yes Yes
Pepco Energy Services No Yes Yes Yes
Thermal Energy Limited Partnership | No Yes Yes Yes

Unlike other New Jersey Electric and gas operating companies, ACE has no appliance service
business. Such enterprises require treatment as an internal RCBS. ACE reported and we found no
additional utility-provided services constituting an internal RCBS per Section 14:4-3.6 of the
Standards.

The versions of the Plan in effect during the audit period include the following assertion from
management:

It is the Company’s view that Sections 3.3 through 3.5 of the Standards do not apply
to related competitive business segments of Exelon providing services to other
utilities or common carriers, providing high voltage or other specialty services or
products to a relatively limited number of commercial or industrial customers or
providing telecommunications services.

Management took this same position during our previous EDECA audit of ACE and its parent (at
that time Conectiv) some 15 years ago. Our report at that time said:

Liberty concurs with the first part of Conectiv’s statement, but only when it comes
to products and services sold to other utilities and common carriers when those are
sales for resale. Liberty does not, however, agree that other sales to utilities or a
few commercial and industrial customers are not retail, even if they are specialized.
Liberty applies the definition that is standard in the electric and gas utility
industries, that only a sale for resale is a wholesale sale. This means, for instance,
that providing inputs to a manufacturer is a retail sale. In any case, where the only
significant value added by the purchaser is in making the purchased product or
service available to a different market, the purchase can be considered wholesale.
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If, however, the purchaser makes a substantial transformation of the nature of the
service or product, or if the purchaser bundles it with others in its offering to a
different market, then the purchase should be considered retail. For example,
selling windshield wipers to an auto parts store would be wholesale, while selling
them to an auto manufacturer would be retail.

Liberty recognizes that there are other possible definitions, many of them in fact,
but believes that the Standards would become almost trivial if a substantially more
restrictive definition of retail were to be adopted. The Standards could, as is the
case in some other states, merely have imposed code-of-conduct requirements on
affiliates in the energy supply business; however, this is clearly not what has been
done in New Jersey. Adopting a definition of “retail” that would exempt nearly all
of the activities that affiliates have undertaken or are likely to undertake did not
appear to be consistent with the broad thrust of the Standards. At least, Liberty did
not feel comfortable adopting on its own initiative such a definition.

3. Conclusions
1. The merger significantly increased the number of ACE affiliates.

2. ACE has a limited number of RCBS affiliates, and their operations focused on a small
number of offerings.

The following affiliates of ACE offer services to retail customers in New Jersey. W.A. Chester
was sold during the conduct of this audit, leaving the following services offerings and entities
active:

e Meter Reading and Billing: Millennium Account Services

e Energy Service Companies: Five entities serving as competitive energy suppliers/providers
of energy related services

e Solar Generation Entities considered QFs under PURPA: Three entities
e Real Estate Investment and Management: Atlantic Southern Properties.

3. Management’s assertion that entities “providing services to other utilities or common
carriers, providing high voltage or other specialty services or products to a relatively
limited number of commercial or industrial customers or providing telecommunications
services” are not subject to the Standards is overly broad and not consistent with the
intent of the Standards. (Recommendation #1)

The offering of sales to utilities or a few commercial and industrial customers should be considered

retail, even if they are specialized.

4. Previous versions of ACE’s Compliance Plan may not have identified all entities that
provide service to retail customers in New Jersey. (Recommendation #1)

Our review of ACE Compliance Plans from earlier in the audit period identified affiliated entities
that provided service to retail customers in New Jersey that were not appropriately considered by
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management to be an RCBS. The following entities offered services available to ACE’s retail
customers at some point during the audit period:
e ATS Operating Services, Inc

e Conectiv Thermal Systems, Inc.

While neither of these entities remain as operating affiliates owned by Exelon or PHI, they did for
at least a portion of the audit period.

4. Recommendations

1. Treat each affiliate offering services at retail, including those potentially excluded by
management’s interpretation regarding the provision of services to other utilities,
common carriers, specialty services, a relatively limited number of customers, or
telecommunications services, as an RCBS. (See Conclusion #3 and #4)

E. General Administration of the Standards

1. Background

This section addresses management’s administration of compliance the Standards generally.
Sound administration requires a formal approach, a focus on training and communication, and the
dedication of resources sufficient to assuring a proper environment for assuring compliance with
the Standards.

2. Findings

A Vice President at the Exelon level has overall responsibility for corporate compliance and ethics,
including compliance with the Standards. Various ACE and PHISCo business groups support these
efforts. Attorneys prepare the annual ACE Compliance Plans, with input from the business groups
affected by specific portions of the Standards. The Cost Allocation Manual (CAM), which serves
as a key component of many provisions in the Standards is also managed by a senior officer, the
Vice President and Controller of PHI. The CAM, discussed more broadly in Chapter 1V, Cost
Allocation Methods, also gains support from various groups, which include PHISCo accounting
and legal resources. That other chapter describes affiliate transaction review by the external
auditors, an annual transactions review, CAM attestations, and bi-annual review by Internal Audit.

We reviewed management’s planning for and conduct of Internal Audits, which we summarized
in Section H of Chapter IX, Executive Management and Governance. Internal Audit performs
scheduled Cost Allocation Process Reviews every two years, per service agreements requirements.
The following such reviews occurred during the EDECA audit period:

e PHI Cost Allocation Audit for audit years 2013 and 2014

e PHI Cost Allocation Process for audit year 2016

e BSC Cost Allocation Review for audit year 2017.

3. Conclusions

5. Management made a sufficiently senior person responsible for the Compliance Plan.

March 11, 2020 U/~ Page 212
The Liberty Consulting Group



Board of Public Utilities Final Report — Public Version Audit of Atlantic City Electric
State of New Jersey EDECA Docket No. EA17030297

Exelon has responsibility for overall corporate compliance, with oversight and responsibility
provided by its Vice President and Deputy General Counsel, Chief Compliance and Ethics Officer.

6. Management conducts regular audits of compliance with selected requirements of the
Standards, but additional reviews would complement them. (See Recommendation #1)

Management performs appropriate reviews of cost allocations topics, serving to complement the
BPU’s EDECA audits and varying in scope to address emergent issues. Following up on
recommendations made in Chapter 1V, Cost Allocation Methods will presumably be a part of future
internal audits. Other portions of the Standards, such as Information Technology and information
access, however, comprise examples of additional areas where internal audits could help ensure
management’s compliance.

7. The Compliance Plan does not address the individuals or business groups with specific
responsibility for enforcement of each section the Standards. (Recommendation #2)

Management should include in future versions of the Plan a description of which positions or
business groups have responsibility for each section of the Standards. As many of the services
provided to or for ACE come from non-ACE specific personnel, this will help ensure that all
relevant parties are aware of responsibilities and proper coordination occurs.

4. Recommendations

2. Make additional portions of the Standards subject to Internal Audit review. (See
Conclusion #6)

3. Update the Compliance Plan to include which individuals or departments have
responsibility for enforcement of each section of the Standards. (See Conclusion #7)

F. Non-Discrimination Standards (Section 14:4-3.3)

Section 14:4-3.3 of the Standards applies to interactions between a utility and its affiliates, any
RCBS of its holding company, or the holding company itself, if it offers or provides competitive
services to retail customers in New Jersey. These standards do not apply, however, in cases where
an internal RCBS exists within the utility itself, and where there are transactions between the utility
and such an RCBS. Separate standards, which Section G of this report addresses, apply to
interactions between utilities and their internal RCBSs.

1. Affiliate Preferences

a. Statement of Applicable Requirements
Section 14:4-3.3 of the Standards provides that:

(a) An electric and/or gas public utility shall not un-reasonably discriminate against any
competitor in favor of its affiliate(s) or related competitive business segment.

(b) An electric or gas public utility shall not represent that, as a result of the relationship
with the electric and/or gas public utility or for any other reason, a related competitive
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business segment of its public utility holding company, or customers of a related
competitive business segment of its public utility holding company will receive any different
treatment by the electric and/or gas public utility than the treatment the electric and/or gas
public utility provides to other, unaffiliated companies or their customers.

(c) An electric or gas public utility shall not provide a related competitive business segment
of its public utility holding company, or customers of a related competitive business
segment of its public utility holding company, any preference (including, but not limited to,
terms and conditions, pricing, or timing) over non-affiliated suppliers or their customers
in the provision of products and/or services offered by the electric and/or gas public utility.

b. Summary of Audit Activities

This standard set forth in Section 3.3(a) and many of the standards that follow it address the issue
of discrimination. Those that follow tend to apply to specifically-designated cases (see for example
the requirements of Section 3.3(e), which later sections of this report address), while subsections
(b) and (c) set forth two more general rules. Specifically, these two subsections of the Standards
prohibit two particular forms of favoritism to affiliates:
e (b) Making representations that any RCBS of its holding company or that any customers
of such an RCBS will be treated differently by the utility
e (c) Providing preferences to any RCBS of its holding company or RCBS customers with
respect to terms, conditions, pricing, timing, or other aspects of utility services.

Our examination of discrimination under this subsection tested:

e Whether the general paths used for regular customer communications include any direct or
implied representations that selection of an RCBS would bring advantage to the customer
in terms of utility service

e Whether the utility website makes any direct or implied representations that selection of an
RCBS would bring advantage to the customer in terms of utility service

e Whether the utility compliance plan adequately addresses the requirements of this
subsection.

We identified what regular channels used to communicate with ACE customers during the audit
period, and then gathered documents displaying the substance of those communications in order
to examine them for evidence of prohibited discrimination. We also reviewed ACE’s Compliance
Plan to determine what standards of conduct it imposed with respect to employee representations
to customers. We examined the websites of the holding company, utility, and affiliates.

c. Findings
We reviewed the available print and web advertisements used during the audit period. Those that
management could produce for our review did not make any prohibited references,

recommendations, or suggestions of preference. No affiliate has used television or radio
advertisements.
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We observed the following from reviewing the web pages of the relevant Exelon and ACE entities.
Exelon’s webpage can be found at www.exeloncorp.com. A heading for “Company” contains a
menu of options for “Our Company,” where options include:

e Overview

e Our Generation Fleet

e Exelon Generation

e Constellation
Atlantic City Electric

e BGE

e ComEd

e Delmarva Power
e PECO

e Pepco.

No links exist to web pages for Atlantic Southern Properties or Millennium Account Services.

Constellation’s web page can be found at www.constellation.com. Links take users to the various
states where it provides retail service. The Exelon logo is visible, but we observed no suggestion
of improper connection to ACE or other operating utilities. Constellation’s site includes a
disclaimer to inform customers that they do “not have to buy Constellation electricity, natural gas
or any other products to receive the same quality regulated service from your local utility.” This
disclaimer appears at the far bottom of each page of the site. Our review of archived versions of
the site found less consistent usage of the disclaimer in earlier years of the audit period. For
example, we found no general disclaimer on the homepage prior to December 9, 2015. Our review
of pre-2016 versions of the website did find some version of the disclaimer which would have
appeared as customers navigated through the site, in their progression to signing up for service.

Atlantic City Electric’s webpage can be found at wwuw.atlanticcityelectric.com. No links to
webpages or other information about its Retail Affiliates are prominent.

W.A. Chester’s website can be found at: www.wachester.com. This entity was sold during the
course of audit field work. We reviewed archived versions of the site, and found no use of any
disclaimer.

Millennium Account Services website can be found at:
http://www.millenniumaccountservices.com. The Millennium Account Services webpage is dated,;
our review of archived versions of the site suggest little or no changes since 2013. The following
disclaimer appears on the home page, but only after scrolling down below the first viewable portion
of the site. It makes no mention of Atlantic City Electric (instead referring to a former holding
company) or that no relationship is necessary to affect service from ACE:

“Created in 1999, Millennium Account Services is a jointly-owned subsidiary of South
Jersey Industries and Conectiv Solutions that was created to respond to the evolving
deregulation of the energy industry in New Jersey. ”
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“Millennium Account Services is not the same company as South Jersey Gas and you do
not have to purchase Millennium Account Services products to receive quality service from
South Jersey Gas.”

Atlantic Southern Properties does not have a website.

The Compliance Plan states that it is ACE’s and its ultimate parent’s policy not to discriminate
against any competitor in favor of any Retail Affiliates. The Plan notes that all new hires at ACE
or Exelon receive training and corporate communications on its code of Business Conduct, FERC
Standards of Conduct, and internal ethics polices. The Code of Business Conduct requires that
employees comply with several guidelines surrounding affiliate interaction, including:
e Separating ACE’s transmission operations from the activity of any non-utility affiliates
e Forbidding access to non-public information about ACE’s market, transmission, or
distribution system in any preferential manner
e Ensuring proper allocation, verification, and charging of costs between the utility and
affiliates
e Forbidding of preferential treatment regarding customer leads or transmission and
distribution system operations to affiliated or non-affiliated competitive energy suppliers
e Requiring utility customer consent before disclosing information to affiliated and non-
affiliated third parties
e Providing leads, preferences, or benefits that would construe or suggest a competitive
advantage to any operations of an affiliate.
We reviewed the versions of these documents in existence during the audit period to assess whether
they contain adequate employee training to support knowledgeable application of the requirements
of this subsection of the Standards. Management’s comments on a draft of this report observed
that, in October 2019, employees of the utilities, including ACE, were required to receive training
on affiliate regulations and relationships.

d. Conclusions

8. ACE and its New Jersey retail affiliates did not during the audit period represent in print
or television ads or in any other written customer communications that any RCBS or
RCBS customers would receive any type of preferential treatment, but not all audit
period materials remained in existence. (See Recommendation #4)

We reviewed the materials that management was able to provide. Some information from earlier
years in the audit period were not available, and not all of the digital files maintained by
management could be opened.

9. Exelon, ACE, and affiliates’ websites create no affirmative implication of preference, but
not all websites set forth an appropriate disclaimer, or do so in a fashion that suggests
customers will notice it. (See Recommendation #5)

Our review of current and archived versions of the websites noted above indicated that none create
any impression of preference. However, the inclusion of a disclaimer regarding the lack of
connection between taking service from an RCBS and preference in utility service was not
consistently applied.
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Constellation’s website appropriately includes the disclaimer, but only at the very bottom of each
page on the site, meaning that customers who visit the site will likely not note its presence. Earlier
versions of its site included a less prominent usage of the disclaimer. Millennium Account Services
website indicates that it is a jointly-owned subsidy of Conectiv Solutions, which is the former
name of its sub-holding company before the Exelon merger. The disclaimer used references only
South Jersey Gas, and makes no mention of Atlantic City Electric. W.A. Chester’s website
contained no disclaimer; while it is no longer a Retail Affiliate of ACE, it was for the audit period
we examined, and thus the disclaimer should have been present on its website.

10. ACE’s Compliance Plan adequately addresses this section of the Standards.

11. Our review of customer communications disclosed no preferential treatment by ACE in
favor of any PUHC RCBS or customers of any PUHC RCBS.

e. Recommendations

4. Ensure that all customer communications, including print, radio, television, and web
advertisements are maintained sufficiently to support reviews of compliance with the
Standards. (See Conclusion #8)

Management was not able to provide all such materials for each year of the Audit Period. Retaining
this information in its entirety, and doing so in a way that permits review for compliance with the
Standards should be the goal.

5. Ensure that website disclaimers regarding the taking of service from an affiliate are
included on each Retail Affiliate’s site, and are presented in a way that will help ensure
that customers will notice. (See Conclusion #9)

The remaining services provided by ACE’s retail affiliates suggest that nearly all of its retail
customers potential interactions with them would be limited to the retail energy offerings of the
various Constellation entities. ACE’s website makes no suggestion or provides links to
Constellation, but as customers can access the site though Exelon Corp’s site, ACE’s parent, the
disclaimer is important. Exelon does include the disclaimer here, but it should make it more
prominent.

Management should also update the Millennium Account Services site to include reference to its
connection to ACE. While W.A. Chester is no longer an affiliate, and its services were certainly
not as prone to ACE retail customer interaction as a retail energy affiliate, or an appliance service
business (as some utilities in New Jersey offer), a disclaimer nevertheless should be included on
all current and future websites for all affiliates that provide service to customers in New Jersey.

2. Prohibited Transactions

a. Statement of Applicable Requirements
Section 14:4-3.3(d) of the Standards provides that:
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Transactions between an electric and/or gas public utility and a related competitive
business segment of its public utility holding company shall be prohibited, except for the
following...

Subsection (d) then goes on to list the following exceptions to the prohibition on transactions:

e Tariffed products or services

e Sales and purchases made generally available to all market participants through open and
competitive bidding

e Joint purchases allowed by Sections 14:4-3.5(g) and (h)

e “Shared corporate support functions” allowed by Sections 14:4-3.5(i) and (j), which extend
to the sharing of “joint corporate oversight, governance, support systems and personnel”

e Competitive products or services offered by an RCBS within the utility, as allowed by
Sections 14:4-3.6(a) through (f).

The Standards do not include a “corporate support” among its defined terms, but do define two
related terms:

e “Services that may not be shared” means those services which involve merchant functions,
including, by way of example: hedging and financial derivatives and arbitrage services, gas
and/or electric purchasing for resale, purchasing of gas transportation and storage capacity,
purchasing of electric transmission, system operations, and marketing.

e “Shared services” means administrative and support services that do not involve merchant
functions, including by way of example: payroll, taxes, shareholder services, insurance,
financial reporting, financial planning and analysis, corporate accounting, corporate
security, human resources (compensation, benefits, employment policies), employee
records, regulatory affairs, lobbying, legal, and pension management.

b. Summary of Audit Activities

The effect of this section is to prohibit a utility and an RCBS of its holding company from engaging
in any form of transaction not specifically authorized by the Standards. The first, second, and fifth
exceptions have in common the fact that transactions generally available to all comers, whether
affiliated or not, are acceptable to the extent that they are governed by standard or uniform prices,
terms, and conditions. The third and fourth exceptions recognize the right to use internal
economies of scale or scope to provide an affiliate with services that are not made available to
outsiders. Our examination of this standard focused on whether non-tariffed transactions (except
for permitted common services for purchasing and corporate support) were made available to all
market participants. Pricing questions were not examined here, but under Sections 3.3(f) through
(1), which cover discounts, charge waivers, and strict tariff enforcement in transactions between
the utility and a holding company RCBS. Therefore, the criterion that we applied here was:
e Whether the utility made available to a holding company RCBS opportunities to purchase
or sell goods or services (apart from the allowed common purchasing and support service)
not also made available to other market participants.

We sought to identify the flow of goods and services between the utility and its affiliates, much of
which we did in the performance of our work summarized in Chapter IV, Cost Allocation Methods.
As part of this work, we examined the transaction information provided by the utility for
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compliance with this criterion, and supplemented these efforts by questioning the utility as to its
involvement in any audit period transactions other than those allowed.

c. Findings
During interviews and document reviews, we obtained information about many transactions
between ACE and affiliates. We performed much of this work as part of efforts in addressing Cost
Allocation Methods, which we described in Chapter 1V of this report. We examined whether those
transactions violated the requirements of this section of the Standards. The Compliance Plan
summarizes this section of the Standards, and notes overall compliance with them. The Plan
summarizes instruction given to ACE employees regarding these requirements.

d. Conclusions
12. The Compliance Plan adequately addresses this section of the Standards.

13. We found no prohibited non-compliant transactions between ACE and RCBSs during
the audit period, but contracts with two affiliates warrant monitoring.

See Recommendation #12 and #13 later in this chapter.

e. Recommendations

We have no recommendations with respect to this portion of the Standards, outside of those put
forward in Recommendation #11 and #12 from this chapter.

3. Access to Information and Services

a. Statement of Applicable Requirements

Section 14:4-3.3(e) of the Standards provides that:
An electric and/or gas public utility shall provide access to utility information, services,
and unused capacity or supply on a non-discriminatory basis to all market participants,
including affiliated and non-affiliated companies...

b. Summary of Audit Activities

This section’s anti-discrimination provisions generally are the same as those set forth in Section
14:4-3.3(a). What makes it particularly different is the imposition of the following requirement
regarding public posting of offerings made by the utility:

1. If an electric and/or gas public utility provides supply, capacity, services, or
information to a related competitive business segment of its public utility holding
company, it shall make the offering available, via a public posting, on a non-
discriminatory basis to non-affiliated market participants, which include competitors
serving the same market as the related competitive business segment of the electric
and/or gas public utility’s holding company.

This standard, unlike the one set forth in preceding subsection (a), introduces the concept of utility
provision of “information” as a possible source of preference or discrimination. This audit’s
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examination of utility performance in making information available is addressed in other sections
of this report, e.g., 3.3(m), 3.4(a), 3.4(b), 3.4(d), 3.4(e), 3.5(e), 3.5(j), 3.5(s), which address the
sharing of information among affiliates.

Given the relationship of this subsection with the preceding one, we carried out its audit work on
the two provisions together. The work relevant here, which the previous section of this report
discusses in detail, addressed whether ACE made a public posting of all offerings of services (if
any) that it made available to a holding company RCBS.

c. Findings
Our findings for this provision are subsumed in the conclusions set forth for Section 14:4-3.3(b),
(d), and (e) in the report sections that immediately precede and follow this one.

d. Conclusions
Our conclusions for this provision are subsumed in the conclusions set forth for Section 14:4-
3.3(b), a discussion of which we provide in the report section immediately preceding this one.

e. Recommendations

We have no recommendations regarding the requirements of this provision, apart from the relevant
ones set forth in the recommendations for Section 14:4-3.3(b), a discussion of which we provide
in the report section immediately preceding this one.

4. Short-Term and Long-Term Sales of Surplus Energy or Capacity

a. Statement of Applicable Requirements

Section 14:4-3.3(f) of the Standards provides that:
An electric and/or gas public utility selling or making an offer to sell surplus energy, kWh
and/or Dth, respectively, and/or capacity, kW or therms, respectively, on a short term basis
to its PUHC or a related competitive business segment of its public utility holding
company, shall make the offering available on a non-discriminatory basis to non-affiliated
electric or gas marketers, via a public posting.

Section 14:4-3.3(g) of the Standards provides that:
An electric and/or gas public utility selling or making an offer to sell surplus energy, kWh,
and/or Dth, respectively, and/or capacity, kW or therms, respectively, on a long term basis
to its PUHC or a related competitive business segment of its public utility holding
company, shall make the offering available on a non-discriminatory basis to non-affiliated
electric or gas marketers, via a public posting.

b. Summary of Audit Activities

These portions of the Standards set forth requirements that a utility that offers to sell surplus energy
or capacity to its PUHC or an RCBS of its PUHC on a short-term basis (transactions of 31 days or
less), must make the offering available to non-affiliated companies via a public posting. Because
the requirements for short- and long-term sales are similar, we examined both types through the
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same audit activities. We first sought information from ACE about its selling of excess energy and
capacity on both a short-term and long-term basis. We also reviewed the Compliance Plan,
specifically any portions dealing with surplus energy and capacity. Our work examined whether:
e The Compliance Plan adequately addresses the requirements applicable to offerings made
to an RCBS

e ACE made a public posting of all offerings (if any) made available to a holding company
RCBS.

c. Findings

ACE’s Compliance Plan states its responsibilities under the Standards, and notes the website where
any public postings would be made. ACE’s website includes an area where postings of offerings
of surplus energy to its affiliates can be posted. This page is also accessible via the “Public
Postings” link on ACE’s homepage. There were no such transactions between ACE and its retail
energy affiliates during the audit period, thus no postings were made. We conducted detailed
examinations of capacity and supply transactions between ACE and its affiliates. This report’s
chapter on Power Supply and Market Conditions (Chapter I11) describes in more detailed work
surrounding these broader and issues surrounding ACE’s purchases and sales of electricity.

d. Conclusions
14. The Compliance Plan adequately addresses this section of the Standards.
15. ACE has retail energy affiliates, but made no audit period transactions with any of them.

16. ACE did not engage in any transactions that required posting.

ACE’s website has a section available for such postings in the event that they may occur.

e. Recommendations

We have no recommendations with respect to this provision of the Standards.
5. Discounts or Waivers of Fees or Charges

a. Statement of Applicable Requirements

Section 14:4-3.3(h) of the Standards provides that:

Except when made generally available by an electric and/or gas public utility through an
open, competitive bidding process, an electric and/or gas public utility shall not offer a
discount or waive all or part of any other charge or fee to a related competitive business
segment of its public utility holding company, PUHC, or offer a discount or waiver for a
transaction in which a related competitive business segment of its public utility holding
company is involved unless the electric and/or gas public utility shall make such discount
or waiver available on a non-discriminatory basis to other market participants.

1. An electric and/or gas public utility shall not give its PUHC or a related competitive
business segment of its public utility holding company involved in energy supply or
marketing a preference with respect to tariff provisions that provide for discretionary
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waivers of fees, penalties, etc., unless offered to all others on a non-discriminatory
basis.

b. Summary of Audit Activities

This section prohibits a utility from offering a discount or waiver of any charge to or for the benefit
of an RCBS of its holding company, unless it makes the same concessions to non-affiliates. We
first sought to identify any instances during the audit period when ACE may have offered a
discount or waiver to an RCBS. In the event that there were any, we then determined whether the
utility made the same concessions available to non-affiliates through an open process. As a first
step, we formally asked whether the utility provided any discounts, waivers, or the like to its
holding company or to an RCBS of its holding company during the audit period.

During interviews and document reviews addressing transactions among affiliates, we also
obtained substantial information about transactions between the utility and its affiliates. We
examined that information for evidence of any discount, waiver, rebate, etc. to an affiliate. In the
event that any discounts or waivers were found, we then intended to examine whether they were
similarly offered to non-affiliates.

Our focus here was to determine whether:
e the Compliance Plan adequately addresses obligations under this standard
¢ In the event that there were any covered transactions, similar offerings were made to non-
affiliates.

c. Findings

The Compliance Plan restates this section, and notes that ACE policy precludes offering discounts
or discretionary waivers to any retail affiliates. ACE provided tariffed electric services to four
affiliates during the audit period: PHISCo (its service company), Atlantic Southern Properties,
Thermal Energy Limited Partnership I, and Millennium Account Services. No waivers or discounts
were provided.

d. Conclusions
17. ACE offered no discounts or waivers to tariffed services provided to affiliates.

18. The Compliance Plan adequately addresses this section of the Standards.

The Plan states management’s understanding of the prohibitions regarding its offering of discounts
or discretionary waivers to any retail affiliates, absent the defined exceptions prescribed by the
Standards.

e. Recommendations

We have no recommendations regarding the requirements of this provision.
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6. Documentation of Discount Bases

a. Statement of Applicable Requirements

Section 14:4-3.3(i) of the Standards provides that:
An electric and/or gas public utility shall document the cost differential underlying the
discount to its PUHC or a related competitive business segment of its public utility holding
company in the Affiliate Discount Report described in (q) through (s) below.

b. Summary of Audit Activities

This section requires that ACE document the basis for any discount offered to the holding company
or an RCBS of its holding company. We first sought to determine those instances during the audit
period when ACE may have offered a discount or waiver to its holding company or to an RCBS
of a holding company. In the event that there were any, we then intended to determine whether the
company properly documented the basis for any discount offered to the RCBS.

c. Findings
As discussed with respect to Section 14:4-3.3(h), ACE did not offer discounts or waivers to RCBSs
of its holding company. Therefore, documentation of such discounts was not required. The
Compliance Plan restates this section of the Standards and confirms ACE’s understanding that the
cost differential of any such offering to an affiliated entity must be documented accordingly.

d. Conclusions
19. ACE offered no discounts or waivers to tariffed services provided to affiliates.

20. The Compliance Plan adequately addresses this section of the Standards.

The Plan states ACE’s understanding of its need to document any costs differential that occurs
when a discount is offered to a Retail Affiliate.

e. Recommendations

We have no recommendations regarding the requirements of this provision.
7. Non-Discriminatory Tariff Enforcement

a. Statement of Applicable Requirements

Section 14:4-3.3(j) of the Standards provides that:
An electric and/or gas public utility shall apply tariff provision(s) on a non-discriminatory
basis to its PUHC or related competitive business segments of its public utility holding
company and to other market participants and their respective customers if the tariff
provision allows for discretion in its application.

b. Summary of Audit Activities

These provisions prohibit a public utility from discriminating in favor of its holding company or
an RCBS of its holding company in the following two ways:
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e Failing to enforce tariff requirements fully
e Giving an affiliate relatively greater benefit where a tariff may allow the exercise of
latitude.

As a threshold matter, we sought to determine the full extent of tariff services provided by ACE
to affiliates during the audit period. We would use this information to determine whether the utility
had engaged in any activity covered by the requirements imposed by this section of the Standards.
We would then identify and carry out any test activities considered appropriate in testing
compliance with those requirements. Our focus was on determining whether:

e The Compliance Plan adequately addresses its obligations under this standard

¢ In the event that there were any covered transactions, similar offerings were made to non-

affiliates.

c. Findings

Section F of this report describing Section 14:4-3.3(h) of the Standards summarizes ACE’s audit
period provision of tariffed services to affiliates, and that each such provision was provided
without amending tariff provisions. ACE also highlighted its and its holding company’s
prohibition against discriminating against others in these regards which they outline in the
Compliance Plan. We discuss this matter under the treatment of Section 14:4-3.3(i) above. We
note though that unlike each other individual sub-section, Section 14:4-3.3(j) of the Standards are
not addressed directly in the Compliance Plan. However, this sub-section of the Standards bears
sufficient enough similarity to alleviate significant concern regarding this omission.

d. Conclusions

21. We found no evidence of discriminatory application by ACE in applying tariffs to
affiliates.

22. The Compliance Plan does not directly address Section 14:4-3.3(j) of the Standards. (See
Recommendation #6)

Section 14:4-3.3(j) of the Standards is not addressed directly in the Compliance Plan, making this
section an outlier in that regard as all others do receive specific mention, even those that (like14:4-
3.3(j)) have one or more other requirements that are quite similar. While this similarity alleviates
significant concern regarding this omission, this section should be treated in the same manner as
others. Management’s comments on a draft of this report noted that the most recent version of the
Compliance Plan, produced after this audit’s field work and Audit Period, now covers this portion
of the Standards.

e. Recommendations

6. The Compliance Plan should explicitly address Section 14:4-3.3(j) of the Standards. (See
Conclusion #22)

Specific mention of Section 14:4-3.3(j) of the Standards will help ensure no omission of these
matters occur, and confirm completely that this section obtains the same level of attention as
others. Management reports that the versions of its Compliance Plan will now address this issue.
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8. Strict Tariff Enforcement

a. Statement of Applicable Requirements

Section 14:4-3.3(k) of the Standards provides that:
An electric and/or gas public utility shall strictly enforce a tariff provision if the tariff
provision does not allow discretion in its application.

b. Summary of Audit Activities

This provision corresponds to the previous standard set forth in Section 14:4-3.3(h). The difference
is that the previous standard applies to enforcement of tariff provisions that allow the utility to
exercise discretion, while this one applies to the enforcement of tariff provisions whose
implementation does not allow utility discretion. Given the similarity in requirements, Our audit
activities and evaluation criteria were the same as those set forth for Section 14:4-3.3(h).

c. Findings
The Compliance Plan states ACE’s understanding of its requirements to apply its tariff provisions

to all market participants on a non-discriminatory basis. As we have noted, ACE provided no
waivers or discounts to affiliates for tariffed services during the audit period.

d. Conclusions

23. We found no evidence that ACE failed to enforce tariff requirements with respect to
affiliates.

e. Recommendations

We have no recommendations regarding the requirements of this provision.
9. Processing Affiliate Service Requests

a. Statement of Applicable Requirements

Section 14:4-3.3(1) of the Standards provides that:
An electric and/or gas public utility shall process all requests for similar services provided
by the electric and/or gas public utility on a non-discriminatory basis for its PUHC or a
related competitive business segment of its public utility holding company and for all other
market participants and their respective customers.

b. Summary of Audit Activities

These provisions prohibit a public utility from discriminating in favor of its holding company by
giving affiliates faster, cheaper, or technically superior service when they request new service,
changes in existing service, or eliminations of current service. As a baseline matter, we sought to
identify all service requests from affiliates during the audit period. we would use this information
to determine whether the utility engaged in any activity covered by the requirements imposed by
this section of the Standards. We would then identify and carry out any test activities considered
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appropriate in determining compliance with those requirements. Our focus was on determine
whether:
e The Compliance Plan adequately addresses its obligations under this section of the
standards
e Whether there is any evidence that ACE offered its holding company or any holding
company RCBS a preference in responding to service requests.

c. Findings
The Compliance Plan recites this provision of the standards, and notes that the only services
provided at retail by ACE are its tariffed offerings. We asked ACE for a list of each request for
new or changed services received from an RCBS during the audit period. Management reported
that it was unaware of any occurrences of such requests. The services ACE provided to such
entities did not change during the audit period.

d. Conclusions

24. We found no audit-period occasion that would create the potential for a violation of this
section of the Standards.

25. The Compliance Plan adequately addresses this section of the Standards.

The Plan states that all requests for similar services from an affiliate or any other market participant
will be provided by ACE on a non-discriminatory basis.

e. Recommendations

We have no recommendations regarding this section of the Standards.
10. Tying Arrangements

a. Statement of Applicable Requirements

Section 14:4-3.3(m) of the Standards provides that:
An electric and/or gas public utility shall not condition or otherwise tie the provision of
any products and/or services provided by the electric and/or gas public utility, nor the
availability of discounts of rates or other charges or fees, rebates, or waivers of terms and
conditions of any products and/or services provided by the electric and/or gas public utility
to the taking of any products and/or services from its PUHC or a related competitive
business segment of its public utility holding company.

b. Summary of Audit Activities

This section prohibits the utility from tying the provision of goods or services, discounts, rebates
or waivers to the taking of products or services from its PUHC RCBS. Our work here focused on
verifying that:
e Regular customer communications did not directly or indirectly indicate that the
availability of or the conditions associated with taking any utility service have any
connection to the taking of service from an affiliate.
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e The Compliance Plan offer employees explicit instructions with respect to avoiding direct
or implied statements that tying is necessary for securing utility services or advantageous
with respect to the terms and conditions applicable to utility service.

We reviewed utility customer communications, including information provided to customers
inquiring about Energy Choice, utility bill inserts, advertising, and the website for any
representation or implication with respect to tying the taking of goods or services from a PUHC
RCBS to the provision of utility services. We also reviewed the Compliance Plan to ensure that
the action of tying utility products or services to the taking of products or services from an affiliate
is specifically prohibited.

c. Findings

As noted above regarding Section 14:4-3.3(a) of the Standards, we found that ACE does not
represent in its customer communications (including the Energy Choice, bill insert, web and
advertising material we reviewed) any implication of preferential treatment for any PUHC RCBS
or the customers of any PUHC RCBS. These conclusions also apply to any conditions or tying of
the provision of utility services or discounts to the taking of any products from a PUHC RCBS.
The Compliance Plan recites this provision of the standards, and includes that ACE is forbidden
from providing any products or services and the availability of any discounts, rebate or waivers
will not be tied to the receipt of products or services from any retail affiliate.

d. Conclusions

26. ACE does not specify or imply in its customer communication the tying of the provision
of utility goods and services to the taking of products and services from its PUHC RCBS.

27. Neither ACE nor any of its affiliates’ websites specified or implied the tying of the
provision of utility products and services to the taking of goods and services from its
PUHC RCBS.

28. We found no evidence of the tying of the provision of utility products and services to the
taking of goods and services from its PUHC RCBS.

29. ACE’s Compliance Plan treats this provision adequately.

e. Recommendations

We have no recommendations regarding the requirements of this provision.
11. Customer Assignments

a. Statement of Applicable Requirements

Section 14:4-3.3(n) of the Standards provides that:
An electric and/or gas public utility shall not assign customers to which it currently
provides products and/or services to any related competitive business segments of its
public utility holding company, whether by default, direct assignment, option or by any
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other means, unless that means is equally available to all competitors on a non-
discriminatory basis.

b. Summary of Audit Activities

This provision prohibits a public utility from discriminating in favor of RCBSs of its holding
company when assigning customers. We focused on the following in examining implementation
of this provision:
e Adequate Compliance Plan information to employees about their obligations under this
section
¢ Inthe event that any customer assignments took place during the audit period, there should
be clear and convincing evidence that there was no discrimination against competitors in
making such assignments.

We reviewed the Compliance Plans in effect during the audit period and sought to identify all
cases where the utility may have assigned customers to any party, affiliated or not. We would use
this information to determine whether the utility engaged in any activity covered by the
requirements imposed by this section of the Standards. We would then identify and carry out any
test activities considered appropriate in examining testing compliance with those requirements.

c. Findings

ACE reported that it had no knowledge or information that any assignments of customers to any
party took place during the audit period. The Compliance Plan recites this provision of the
Standards, and cites the compliance training provided employees of ACE, EBSCo, PHISCo, and
retail affiliates described in section A. Affiliate Transactions of this chapter.

d. Conclusions

30. During the audit period, ACE engaged in no activity concerning which the requirements
of Standards Section 14:4-3.3(n) would apply.
31. The Compliance Plan adequately addresses this section of the Standards.

The Plan states that ACE will not assign current utility customers to a retail affiliate unless such
assignment is made available to all competitors on a non-discriminatory basis. We found no
evidence of any customer assignment by ACE to an affiliate during the audit period.

e. Recommendations

We have no recommendations regarding this section of the standards.
12. Customer Enrollment, Marketing, and Business Development

a. Statement of Applicable Requirements

Section 14:4-3.3(0) of the Standards provides that:
Except as otherwise provided by these standards, an electric and/or gas public utility shall
not provide any assistance, aid or services to its PUHC or related competitive business
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segment of the PUHC if related to customer enrollment, marketing, or business
development unless offered to all competitors on a non-discriminatory basis.

b. Summary of Audit Activities

The section lists the following examples of assistance to the PUHC or to an RCBS of the PUHC
e Providing leads
e Soliciting business
e Acquiring information on behalf of the PUHC or an RCBS of the PUHC
Sharing market analysis reports or other types of proprietary reports
Sharing customer usage or end-use equipment information
Requesting authorization from its customer to pass on customer information exclusively
Representing or implying that the utility speaks on behalf of the RCBS or that the customer
will receive preferential treatment as a consequence of conducting business with the RCBS
e Representing or implying that the RCBS speaks on behalf of the public utility.

These provisions prohibit a public utility from assisting its holding company or the RCBSs of its
holding company in customer enrollment, marketing, and business development. We reviewed the
Compliance Plan for adherence to these provisions. In addition, we reviewed business plans,
training for customer-service representatives, information recipients, marketing materials, bill
inserts, customer and competitor complaints, and information acquisition and dissemination. This
review was to ensure that the utility was not participating in any prohibited activity involving its
holding company or holding company RCBSs.

We sought to determine whether:
e The Compliance Plan adequately addresses the requirements of this provision of the
Standards
e There exist controls adequate for assuring compliance with the requirements of this
provision
e ACE scrupulously avoided conduct that provides assistance, support, or services that aid
RCBSs, unless offered to other market participants.

c. Findings

We reviewed the ACE Compliance Plan. The plan summarizes management’s interpretation of
this provision and includes its position that it “has not and will not” provide such assistance to
affiliates without making it available to “all competitors on a non-discriminatory basis”. The
Exelon Code of Conduct includes the following mentions of its requirements concerning affiliate
interactions:

Never give preferential treatment regarding utility customer leads or transmission and

distribution systems to any seller of electric energy, natural gas or energy services, whether

an affiliate or competitor

Never provide leads, preferences or similar benefits designed to provide a competitive
advantage from the utility to any competitive business segment of the utility or to any
affiliate.
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As summarized in Chapter V, Capital Allocation and Chapter XIllI, Strategic Planning, we
reviewed the relevant ACE, PHI, and Exelon strategic and business plans for adherence to these
provisions, and found that the plans complied with this provision of the Standards. We also
reviewed the information provided during the planning process to ensure that competitively
sensitive information such as market analysis, customer usage information, and end use
information are not inappropriately shared.

ACE does not provide customer information unless requested by the customer. We also found that,
during the period of the audit period, ACE has not had a competitor or consumer complaint
concerning the improper release of information.

d. Conclusions

32. The Compliance Plan adequately addresses this section of the Standards.

The Plan forbids ACE from providing any assistance to a retail affiliate that relates to customer
enrollment, marketing or business development, unless such assistance is provided to all
competitors on a non-discriminatory basis.

33. The planning processes of ACE and the RCBSs of its holding company are reasonably
distinct and separate.

We found no indication that the planning processes serve as a conduit for the sharing of

information that this provision of the Standards addresses.

e. Recommendations

We have no recommendations relating to this section of the Standards.
13. Customer Advice or Assistance

a. Statement of Applicable Requirements

Section 14:4-3.3(p) of the Standards provides that:
Provided it is in compliance with these standards, and subject to the provisions of N.J.A.C.
14:4-3.4(g), an electric and/or gas public utility may offer or provide customers advice or
assistance with regard to a related competitive business segment of its public utility holding
company and/or other product and/or service providers upon the unsolicited request of the
customer, so long as such advice or assistance is provided with regard to other competitors
on a non-discriminatory basis.

b. Summary of Audit Activities

These provisions assure equal treatment of all providers of goods and services offered by an RCBS
of the PUHC, and that the public is made aware of the existence of alternative suppliers of utility-
related products and services or of products and services of any related competitive business
segment of its holding company. We sought to verify the following:
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e Regular customer communications do not offer advice or assistance about any RCBS of its
holding company

e The Compliance Plan offers employees explicit instructions that: (a) limit them to
providing such advice or assistance to cases where it is solicited by customers, and (b)
instruct them that such advice must be provided with regard to other competitors on a non-
discriminatory basis.

We reviewed the utility’s website, materials that it provides in response to customer inquiries about
Energy Choice, and the Compliance Plan with regard to this portion of the Standards.

c. Findings
Our review of customer call center interactions, summarized in Chapter XV, found no instances
of advice or assistance being offered regarding customer inquiries. The ACE website page
regarding Energy Choice and third-party suppliers is found at the following link:
https://www.atlanticcityelectric.com/MyAccount/MyService/Pages/EnergySupplyOptions.aspx.

This link directs customers who seek to inquire about available alternative providers to a BPU-
sponsored page where such information is maintained: https://nj.gov/njpowerswitch/. ACE’s site
does not highlight or otherwise suggest any affiliated provider or any other supplier. We also
reviewed the training materials for Supplier Choice related questions that management provided
to call center representatives. These materials define and describe key terminology associated with
Retail Choice programs, summarize components of these programs in the various PHI
jurisdictions, and include appropriate guidance to representatives regarding prohibitions against
volunteering any competitive suppliers’ affiliation with the PHI utilities and against offering
opinions about any individual suppliers.

Additional findings associated with other portions of the Standards that are related to these
provisions can be found in:
e Section D.1 adressing14:4-3.3(a) through (c)

e Section D.10 addressing 14:4-3.3(m).

The Plan summarizes this section of the Standards, and notes the guidelines in place and training
for employees surrounding complying with the rules regarding non-discriminatory customer
communications.

d. Conclusions
34. The Compliance Plan adequately addresses this section of the Standards.
35. Regular communications do not offer advice or assistance relating to an RCBS of ACE.

e. Recommendations

We have no recommendations with respect to this provision of the Standards.
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14. Posting Discounts, Rebates, and Waivers

a. Statement of Applicable Requirements

Section 14:4-3.3(q) of the Standards provides that:
If a discount, rebate, or other waiver of any charge, penalty, or fee associated with
products and/or services provided by an electric and/or gas public utility is offered to its
PUHC or a related competitive business segment of its public utility holding company, the
electric and/or gas public utility shall provide the following information within 24 hours
of the time of the transaction, via a public posting:

1. The name of its PUHC or related competitive business segment of its public

utility holding company involved in the transaction;

The rate charged;

The maximum rate;

The time period for which the discount, rebate, or waiver applies;

The quantities involved in the transaction;

The delivery points involved in the transaction;

Any conditions or requirements applicable to the discount, rebate or waiver,

and a documentation of the cost differential underlying the discount as required

in (d) or (e) above; and

8. Procedures by which a non-affiliated entity may request a comparable offer.

Noohkown

b. Summary of Audit Activities

These provisions ensure that the details of any discount, rebate, or other waiver of any charge
provided by a utility to RCBSs of its PUHC are made available by a public posting to non-affiliated
entities. The posting must include information on how a non-affiliate can request a comparable
offer. We sought to determine:
e Whether the Compliance Plan offers employees explicit instructions that address
compliance with this provision
e Any discounts, rebates, or waivers offered were posted as required.

We asked for information about any discounts, rebates or waivers offered by the utility. We
requested copies of any posting required to comply with this section, and also searched the
company’s website for any relevant postings.

We also reviewed the utility compliance plan to examine the company’s intended method of
complying with this section of the Standards.

c. Findings
Management indicated that it did not offer any form of fee waivers or discounts from ACE to any
affiliate during the audit period. The Compliance Plan recites this section of the Standards.

d. Conclusions

36. ACE did not offer a discount or waiver to any affiliate during the audit period to which
Section 14:4-3.3(q) would apply.
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37. The Compliance Plan adequately addresses this section of the Standards.

e. Recommendations

We have no recommendations relating to this section of the Standards.
15. Information Retention for Discounts, Rebates, and Waivers

a. Statement of Applicable Requirements

Section 14:4-3.3(r) of the Standards provides that:
An electric and/or gas public utility that provides its PUHC or a related competitive
business segment of its public utility holding company a discounted rate, rebate, or other
waiver of a charge, penalty or fee associated with services offered by the electric and/or
gas public utility shall maintain, in compliance with N.J.A.C. 14:4-5.2 or longer if required
by another government agency, for each billing period, the following information:

The standard goes on to recite seven categories of information that must be retained.

b. Summary of Audit Activities

These provisions ensure that the utility maintain adequate documentation regarding details of any
discount, rebate, or other waiver of any charge provided by a utility to its PUHC or to RCBSs of
its PUHC.

Our criteria and audit activities were the same as those set forth for Section 14:4-3.3(p).

c. Findings
Our findings are the same as those set forth for Section 14:4-3.3(p).

d. Conclusions
Our conclusions are the same as those set forth for Section 14:4-3.3(p).

e. Recommendations

Our recommendation is the same as that set forth for Section 14:4-3.3(p).
16. Compliance with FERC Record Keeping Requirements

a. Statement of Applicable Requirements

Section 14:4-3.3(s) of the Standards provides that:
All records maintained pursuant to the standards in (0) and (p) above shall also conform
to FERC rules where applicable.

b. Summary of Audit Activities

This provision requires that records maintained regarding discounts, waivers and rebates offered
by a utility to its PUHC or to an RCBS of its RCBS conform to FERC rules. Our audit activities
were the same as those set forth for Section 14:4-3.3(0).
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c. Findings
ACE has offered no discounts, rebates, or waivers to any customers, including its PUHC and
RCBSs of its PUHC, during the audit period. Therefore Section 14:4 3.3(q) is not applicable. We
reviewed the ACE Compliance Plan and found no reference to this section of the Standards. The
Plan confirms ACE’s past compliance with this portion of the Standards (as well as those in
Sections 14:4-3.3(q) and (r), and cites the provision of training to employees of the utility, service
companies, and retail affiliates it provides to ensure employees adhere to them.

d. Conclusions

38. ACE did not offer a discount or waiver to any RCBS of the holding company during the
audit period to which Section 14:4-3.3(s) would apply.

39. The Compliance Plan adequately addresses this section of the Standards.

e. Recommendations

We have no recommendations relating to this section of the Standards.

G. Information Disclosure Standards (Section 14:4-3.4)

Section 14:4-3.4 of the Standards applies to interactions between a utility and an RCBS of its
holding company or the holding company itself if it offers or provides competitive services to retail
customers in New Jersey. These standards do not apply, however, in cases where an internal RCBS
exists within the utility itself and where there are transactions between the utility and such an
RCBS. Separate standards, which Section D of this report addresses, apply to interactions between
utilities and their internal RCBSs.

1. Providing Customer Proprietary Information

a. Statement of Applicable Requirements

Section 14:4-3.4(a) of the Standards provides that:
An electric and/or gas utility may provide individual proprietary information to its PUHC
or a related competitive business segment of its public holding company only with the prior
affirmative customer written consent or as otherwise authorized by the Board and only if
it is provided to unaffiliated entities on a non-discriminatory basis with prior affirmative
customer written consent, or as otherwise authorized by the Board.

b. Summary of Audit Activities

These provisions provide protection to customers and competitors by preventing affiliate
exploitation of information and data generated by the public utility. The holding company and its
RCBSs could gain competitive advantage by:
e Inappropriately sharing customer specific information
e Using information gained through the operation of the utility system to gain competitive
advantage in identifying market opportunities or problems
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e Using non-public information provided to the public utility by unaffiliated suppliers to gain
competitive advantage

e Inappropriately using or exclusively exchanging proprietary data to preclude unaffiliated
suppliers from obtaining information available to the PUHC and its related competitive
business segment.

We focused on the following aspect of administering this provision:
e ACE should have adequate methods for controlling the release of customer information in
accord with the standard
e The Compliance Plan should adequately address employee obligations under this standard.

In its initial review of customer proprietary information, we sought to determine if ACE released
customer proprietary information to either a holding company or RCBS during the audit period.
We then sought to determine if all customer-proprietary information releases that did occur came
after proper customer authorization or other approval by the BPU. We also requested information
regarding any formal or informal complaints concerning the use or release of customer proprietary
information that occurred during the audit period.

We also reviewed utility customer-service processes to ensure that adequate methods existed to
control access and protect customer proprietary information from inappropriate disclosure or
access. In particular, we reviewed training material for customer service personnel, along with
controls on access to customer information; field work associated with these reviews was
performed in conjunction with the summaries provided in Chapters XV, Customer Service and
XXI, Support Services.

c. Findings

The Compliance Plan includes ACE’s interpretation of this provision of the Standards, and a
statement asserting that it has and will continue to act in compliance with them, citing the
compliance training provided to utility, service company, and retail affiliate employees as a
primary means of ensuring appropriate handling of customer proprietary information. Sections
E.1, E.2, and F.5. of this report discuss controls that ACE applies to requests by affiliates for access
to customer information databases. The Plan further notes that the provision of any such data will
be made under the same terms and conditions, regardless of whether the entity requesting the
information is an affiliate or not. As the current Standards do not include a definition of “customer
information” that is distinct from “customer proprietary information,” ACE’s Plan includes a
definition of the former consistent with the original version of the Standards: “information data
regarding a utility customer which [the Company] learned, acquired or developed while in the
business of providing electric...public utility services.”

Management classifies customer proprietary information pursuant to the definition of “individual
proprietary information” provided for in the Standards: ... a customer’s name, address, telephone
number, energy usage and payment history and such other information as the Board, by order, may
determine.” Management reported that during the audit period its only provision of customer
information to its non-utility affiliates were the “Active Customer List” and customer historical
usage information, which it provided upon the request of its third party energy suppliers.
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Management provides both sets of information to registered third-party energy suppliers upon
request, noting that ACE enters into a Master Service Agreement with each such entity that
requires the receipt of customer authorization prior to submitting to ACE a request for its provision.
Management reported no unauthorized releases of customer proprietary information during the
audit period.

ACE also described the release of non-proprietary customer information to certain of its RCBSs
concerning contracts in place between ACE and such entities during the audit period. This list
included:

e Atlantic Southern Properties

e Millennium Account Services

e W.A. Chester LLC.

Several Exelon-level documents provide guidance describing the appropriate method for
protecting and, when permissible, providing customer information to other parties.

e The Federal Energy Regulatory Commission (FERC) Standards of Conduct, which outline
requirements regarding the separation of information and access sharing between public
utilities that own or operate control facilities utilized in electric power transmission and
affiliates engaging in marketing auctions (18 C.F.R. Part 358)

e The Exelon Corporation Code of Business Conduct, which in several areas address items
relevant to the Standards, including its mention of customer information:

Do not provide utility customer information to third parties, including affiliates,
unless we have the written consent of the customer

The Affiliates Standards training that employees receive includes discussions of confidential
information. Management reports that all Exelon employees undergo “annual Code of Business
Conduct Training,” the current version of which includes modules covering items mentioned in
the Standards: (1) “Ensuring Appropriate Affiliate Interactions” and (2) “Creating, Maintaining
and Disclosing Accurate Books and Records”. The annual training covers “Fair Competition”
standards, including those surrounding FERC separation and disclosure of information and cost
allocations, but does not explicitly mention the EDECA Standards.

Management also provided a set of slides outlining “Utility Affiliate Rules,” which noted that
state-level rules apply to each of the utilities, aiming to ensure that no utility customer subsidization
of affiliate operations occur and that no preference can be gained by an affiliate due to its
relationship with its regulated utility. Management’s comments on a draft of this report noted that,
in October 2019, employees of PHI’s regulated utilities, including ACE, were required to receive
training on affiliate regulations and relationships. These materials state that no preferential rates
or treatment will be provided by the utility to its affiliates or customers, sharing of confidential
customer information will only be done with affiliates in the same manner in which it is shared
with non-affiliates, and language forbidding an utility and its affiliates from speaking for one
another. Management noted the following legal and regulatory provisions (other than the
Standards) that govern the protection of customer information:
e New Jersey Public Utility Consumer Protection Standards (N.J.S.A. 48:3-85)
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e New Jersey’s Identity Theft Protection Act (N.J.S.A. 56:11-44) and
e Prohibited Actions Relative to Display of Social Security Numbers (N.J.S.A. 56:8-164).

Additionally, ACE reports that at no time during the audit period did it solicit non-public
information from unaffiliated suppliers for release to a retail affiliate. Management reported no
known complaints during the audit period associated with the release of customer information.

d. Conclusions
40. The ACE Compliance Plan addresses Section 14:4-3.4(a) of the Standards.

41. ACE made releases of customer proprietary information during the audit period to
RCBSs and did not make the required postings. (See Recommendation #7)

Management believes that because such sharing occurred pursuant to a contract, that no posting
was required. We do not agree with this interpretation of the Standards, as it is overly broad and
could permit a utility and its affiliate to enter into a contract to avoid this requirement. The nature
of the releases made pursuant to these contracts - - chiefly to an affiliate providing meter reading
services - - does not in our minds indicate information required for public posting. But we believe
this should be very narrowly interpreted, and not applied broadly to all affiliates. We admittedly
raise this as a potential area of concern, as opposed to one noted in ACE’s disclosures, ensuring it
does not continue in the future can prevent future actual issues from occurring.

42. ACE applied adequate processes to protect customer proprietary information from
inappropriate internal release during the audit period.

e. Recommendations

7. Management should change its interpretation of Section 14:4-3.4(a) and Section 14:4-
3.4(b) of the Standards regarding contractual relationships and their impact on
disclosure requirements. (See Conclusion #41)

Management’s assertion presents a potential way a utility and affiliate could circumvent these
portions of the Standards. It should not be applied in the future.

2. Providing Other Non-Public Information

a. Statement of Applicable Requirements

Section 14:4-3.4(b) of the Standards provides that:

An electric and/or gas public utility shall make available non-customer specific non-public
information acquired as a result of operating the public utility’s distribution system,
including information about an electric and/or gas public utility’s natural gas or electricity
purchases, sales, or operations or about an electric and/or gas public utility’s gas-related
goods or services, electricity-related goods or services, to a related competitive business
segment of its public utility holding company only if the electric and/or gas public utility
makes such information available, via a public posting, to all other service providers on a
non-discriminatory basis, and keeps the information open to public inspection.
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1. An electric or gas public utility is permitted to exchange proprietary
information on an exclusive basis with its PUHC or a related competitive
business segment of its public utility holding company, provided it is necessary
to exchange this information in the provision of the corporate support service
permitted by N.J.A.C. 14.4-3.5(i) and (j).

2. The PUHC'’s or related competitive business segment’s use of such proprietary
information is limited to its use in conjunction with the permitted corporate
support services, and is not permitted for any other use.

b. Summary of Audit Activities

These provisions provide protection to competitors by preventing affiliate exploitation of
information and data generated by the public utility. The PUHC and the related competitive
business segments could gain competitive advantage in the following manner:
e Using information gathered through the operation of the utility system to gain competitive
advantage in identifying market opportunities or problems
e Inappropriate use or exclusive exchange of proprietary data to preclude unaffiliated
suppliers from obtaining information available to the PUHC and its related competitive
business segment.

The ACE Compliance Plan should adequately address employee obligations under this standard.
Moreover, any release of covered information should meet the posting and continuous availability
requirements of the standard. We sought to determine if the holding company or a holding
company RCBS received non-customer-specific information acquired by the utility in the
operation of its distribution system, and whether it was then made available to other service
providers via a public posting. To the extent that non-specific customer information resides on a
website that is readily accessible by competitors, we believe that the Company would meet the
requirements of the standard. We reviewed the utility’s planning processes to determine if this
non-specific information was acquired by any RCBS during the planning process, and reviewed
management’s practices concerning the use of non-specific customer information.

As to the exclusive exchange of proprietary information between the utility and its holding
company or a holding company RCBS necessary for corporate support services, we sought to
identify whether such information had been exchanged. To the extent that such data are required
for the provision of support service pursuant to and permitted by N.J.A.C. 14.4-3.5(i) and (j) then
it would meet the requirement.

c. Findings
ACE’s current Compliance Plan states that it will limit the provision of non-customer specific non-
public information except in instances where a retail affiliate may need such information to provide
corporate or shared services. Management reported that it made no releases of non-customer
specific non-public information acquired as a result of operating ACE’s distribution system
available to any related competitive business segment of its public utility holding company outside
of disclosures made as part of its contract with Millennium Account Services. Management
believes that, because such sharing occurred pursuant to a contract, no posting was required. We
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do not agree with this interpretation of the Standards, as it is overly broad and could permit a utility
and its affiliate to enter into a contract to avoid this requirement.

d. Conclusions
43. The Compliance Plan addresses Section 14:4-3.4(b) of the Standards.

44. ACE made releases of information covered by this portion of the Standards and did not
make required postings. (See Recommendation #6)

While we do not consider the release of information to MAS inappropriate or warranting posting
of customer information, we believe that an interpretation that any contract with an affiliate
sufficient to ignore this provision is inappropriate.

e. Recommendations

We have no separate recommendations pertaining to this portion of the Standards, save for the one
listed above regarding both Sections 14:4-3.4(a) and 14:4-3.4(b).

3. Providing Lists of Generation or Gas Service Providers

a. Statement of Applicable Requirements

Section 14:4-3.4(c) of the Standards provides that:
When an electric and/or gas public utility makes available a list of electric generation
and/or gas service suppliers (suppliers), said list shall only contain those suppliers who
are duly licensed by the Board and comply with the electric and/or gas public utility’s
Board-approved tariff to operate on its distribution system. Said list shall be maintained
in alphabetical order, and not highlight or otherwise promote any particular supplier.

b. Summary of Audit Activities

This provision limits utility-provided lists of competitive suppliers of electric generation and gas
service to those licensed by the Board and it precludes any form of emphasis on a particular
supplier on such lists. We focused on determining:
e Whether supplier lists contained all those licensed by the Board and only those licensed
e Whether any emphasis existed by location, print, or other identifiable features on any
supplier on the list
e Whether the Compliance Plan adequately addresses the release requirements of this
provision.

Sections 14:4-3.3(n), 14:4-3.4(c), 14:4-3.4(f), and 14:4-3.4(qg) are related. Our audit activities were
the same as those set forth for Section 14:4-3.3(n).

c. Findings

The Compliance plan restates this provision of the Standards, including the portion about
alphabetizing the list of suppliers. Our broader findings about this issue are summarized in Section
F.10 of this report, regarding Section 14:4-3.3(m). As noted in that section, ACE’s website
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provides customers with information regarding available suppliers via a link to a site hosted by the
BPU. The list of suppliers provided to us in response to a data request pre-dated our audit period,
and did not list the eligible suppliers in alphabetical order as prescribed.

d. Conclusions

45. ACE’s website complied with the intent of Section 14:4-3.4(c) of the Standards, but the
supplier lists provided did not.

46. The Compliance Plan adequately addresses the requirements of this portion of the
Standards. (See Recommendation #8)

e. Recommendations

8. Management should ensure that all supplier lists are maintained in alphabetical order
per Section 14:4-3.4(c) of the Standards. (See Conclusion #46)

4. Soliciting or Providing Affiliates Information Concerning Unaffiliated Suppliers

a. Statement of Applicable Requirements

Section 14:4-3.4(d) of the Standards provides that:
An electric and/or gas public utility may provide non-public information and data which
have been received from unaffiliated suppliers to its PUHC or a related competitive
business segment of its public utility holding company or other non-affiliated entities only
if the electric and/or gas public utility first obtains written affirmative authorization to do
so from said unaffiliated supplier.

Section 14:4-3.4(e) of the Standards provides that:
An electric and/or gas public utility shall not solicit the release of such information
exclusively to its PUHC or a related competitive business of its public utility holding
company in an effort to keep such information from other unaffiliated entities.

b. Summary of Audit Activities

This provision provides protection to competitors by preventing exploitation of confidential non-
public information and data provided by an unaffiliated supplier to the utility. The PUHC and
related competitive business segments could gain competitive advantage by:
e Using non-public information provided to the public utility by unaffiliated suppliers to
improve the holding company and RCBS understanding of market conditions
e Restricting the use of non-public information provided by an unaffiliated supplier to only
the PUHC or related competitive business segment.

We applied the following criteria in examining this provision of the Standards:
¢ Non-public information and data received from unaffiliated suppliers by the electric or gas
public utility can be provided to either the holding company or a related RCBS only if the
public utility is authorized by the non-affiliated supplier to release the information
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e There should have been no provision of information received from unaffiliated suppliers
absent written permission

e The utility compliance plan should adequately address the release requirements of this
provision.

We first determined if non-affiliated information and data are shared by the utility with the holding
company or any holding company RCBS. If the information and data were shared with the holding
company or RCBS, then we would review the unaffiliated supplier’s written authorization for
release of the information. To the extent that a signed release was provided, we would then
consider this provision met.

c. Findings

During the audit period ACE did not solicit any such non-public information from unaffiliated
suppliers, nor did it release any information of the type covered by this portion of the Standards to
its affiliates. The current Compliance Plan recites this provision of the Standards. The Plan
includes a statement that ACE would make such information available only upon receiving written
authorization from the supplier to do so.

d. Conclusions

47. During the period of the audit, ACE did not provide or release non-public information
subject to 14:4-3.4(d) from any unaffiliated supplier to affiliates.

48. The Compliance Plan adequately addresses Section 14:4-3.4(d) of the Standards.

e. Recommendations

We have no recommendations regarding the requirements of this provision.
5. Soliciting Release of Information Concerning Unaffiliated Suppliers

a. Statement of Applicable Requirements

Section 14:4-3.4(e) of the Standards provides that:
An electric and/or gas public utility shall not solicit the release of such information
exclusively to its PUHC or a related competitive business of its public utility holding
company in an effort to keep such information from other unaffiliated entities.

b. Summary of Audit Activities

This provision provides protection to competitors by preventing a utility from requesting
asymmetric access to information requested from unaffiliated suppliers. We first determined if
non-affiliated information and data are shared by the utility with its holding company or holding
company RCBS. If so, we would then determine if the information and data were provided to other
suppliers pursuant to the requirements of this provision. The solicitation could not be exclusively
for the holding company or holding company RCBS in an effort to prevent distribution to
nonaffiliated suppliers. To the extent there were any such solicitations, we would review each to
determine if it were designed to limit the information distribution.
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c. Findings
During the audit period, ACE neither solicited non-public data or information from unaffiliated

suppliers for release to an affiliate nor did it release any such information. The current Compliance
Plan recites this provision of the Standards.

d. Conclusions

49. During the audit period ACE did not solicit unaffiliated supplier non-public information
for release to affiliated entities.

50. The Compliance Plan adequately addresses Section 14:4-3.4(e) of the Standards.

e. Recommendations

We have no recommendations regarding the requirements of this provision.
6. Highlighting Affiliates in Lists of Providers

a. Statement of Applicable Requirements

Section 14:4-3.4(f) of the Standards provides that:
Except upon request by a customer or as authorized in (c) above or otherwise by the Board,
an electric and/or gas public utility shall not provide its customers with any list of product
and/or service providers, which highlights or otherwise identifies its PUHC or a related
competitive business segment of its public utility holding company, regardless of whether
such list also includes the names of unaffiliated entities.

b. Summary of Audit Activities

Sections 14:4-3.3(n), 14:4-3.4(c), 14:4-3.4(f), and 14:4-3.4(qg) are related. Our audit activities were
the same as those set forth for Section 14:4-3.3(n).

c. Findings
Our findings are the same as those set forth for Section 14:4-3.3(n).

d. _Conclusions
Our conclusions are the same as those set forth for Section 14:4-3.3(n).

e. Recommendations

Our recommendations are the same as those set forth for Section 14:4-3.3(n).
7. Supplementing Information About Affiliated Providers

a. Statement of Applicable Requirements

Section 14:4-3.4(g) of the Standards provides that:
If a customer requests information about any affiliated product and/or service provider,
the electric and/or gas public utility may acknowledge that such affiliated product and/or
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service provider exists, but shall provide no additional information unless it provides a list
of all providers of gas-related, electricity-related, or other utility-related products and/or
services in business in its service territory, including the related competitive business
segment of its public utility holding company.

1. Any such list shall include all suppliers licensed by the Board.

2. Where maintaining such list would be unduly burdensome due to the number of
service providers, the electric and/or gas public utility shall not provide a list
and may direct the customer to a generally available listing of service
providers, for example, the Board, the telephone directory or Internet.

b. Summary of Audit Activities

Sections 14:4-3.3(n), 14:4-3.4(c), 14:4-3.4(f), and 14:4-3.4(qg) are related. Our audit activities were
the same as those set forth for Section 14:4-3.3(n).

c. Findings
Our findings are the same as those set forth for Section 14:4-3.3(n).

d. Conclusions
Our conclusions are the same as those set forth for Section 14:4-3.3(n).

e. Recommendations

Our recommendations are the same as those set forth for Section 14:4-3.3(n).
8. Record Keeping Concerning Transactions with Affiliates

a. Statement of Applicable Requirements

Section 14:4-3.4(h) of the Standards provides that:
An electric and/or gas public utility shall maintain complete and accurate records,
documenting all tariffed and non-tariffed transactions with its PUHC and a related
competitive business segment of its public utility holding company, including but not
limited to, all waivers of tariffed or contract provisions.

b. Summary of Audit Activities

These provisions require a utility to keep complete and accurate records of all transactions it has
with its holding company and related RCBSs. During transaction testing, and during other work
sessions as well, we reviewed the available documentation for numerous transactions between the
utility and its affiliates. In addition, we requested all contracts between the regulated and
unregulated affiliates and reviewed the contracts it received.

The criteria we applied in examining performance under this standard are set forth in the chapter
of this report that addresses transaction testing.

March 11, 2020 U/~ Page 243
The Liberty Consulting Group



Board of Public Utilities Final Report — Public Version Audit of Atlantic City Electric
State of New Jersey EDECA Docket No. EA17030297

c. Findings

We found that ACE was able to provide requested documentation during the audit. The
Compliance Plan recites this provision of the Standards.

d. Conclusions

51. The willingness and ability of ACE, its holding company, and affiliates to provide
requested information during our audit demonstrated compliance with the provisions of
Section 14:4-3.4(h) of the Standards.

52. The Compliance Plan adequately addresses the requirements of Section 14:4-3.4(h) of the
Standards.

e. Recommendations

We have no recommendations regarding the requirements of this provision.
9. Record Retention Requirements for Transactions with Affiliates

a. Statement of Applicable Requirements

Section 14:4-3.4(i) of the Standards provides that:
An electric and/or gas public utility shall maintain such records in compliance with the
time frame required by N.J.A.C. 14:5-5.2 or longer if another government agency so
requires.

b. Summary of Audit Activities

These provisions require that the records of transactions between the utility and its holding
company or holding company RCBSs be maintained in accordance with the period specified in
N.J.A.C. 14:5-5.2.

c. Findings

Our audit work produced no case where transaction documentation was unavailable because of a
failure to retain it. As noted in Section D.1 of this report, some of the electronic files were not able
to be opened. The current Compliance Plan recites this provision of the Standards.

d. Conclusions

53. ACE provides adequately for the retention of records of transactions involving it and its
holding company or holding company RCBSs.

54. The Compliance Plan adequately addresses the requirements of Section 14:4-3.4(i) of the
Standards.

e. Recommendations

We have no recommendations regarding this provision of the Standards.
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10. Inspection of Records

a. Statement of Applicable Requirements

Section 14:4-3.4(j) of the Standards provides that:
An electric and/or gas public utility shall make such records available for Board and/or
Rate Counsel review upon 72 hours’ notice, or at a time mutually agreeable to the electric
and/or gas public utility and the Board and/or Rate Counsel.

b. Summary of Audit Activities

These provisions require that transaction records be made available for BPU and the New Jersey
Division of Rate Counsel (formerly, the Ratepayer Advocate) review upon 72 hours’ notice.
During conduct of the audit, we sought access to records and documents pertaining to transactions
involving the utility, holding company, and holding company RCBSs.

c. Findings

We found that the companies were able to produce the records and documents as required during
the audit. We did not gain from any involved party any evidence of a failure to produce requested
records. The current Compliance Plan recites this provision of the Standards in its section on
records retention.

d. Conclusions
55. ACE was in compliance with Section 14:4-3.4(j) of the Standards.

56. The Compliance Plan adequately addresses the requirements of Section 14:4-3.4(j) of the
Standards.

e. Recommendations

We have no recommendations regarding the requirements of this provision.
11. Bid and Contract Records

a. Statement of Applicable Requirements

Section 14:4-3.4(k) of the Standards provides that:
An electric and/or gas public utility shall maintain a record of all contracts and related
bids for the provision of work, products and/or services to and from the electric and/or gas
public utility to and from the PUHC or related competitive business segments of its public
utility holding company in compliance with N.J.A.C. 14:5-5.2 or longer if another
government agency so requires.

b. Summary of Audit Activities

These provisions require that the utility maintain records of all contracts with the holding company
and holding company RCBSs in accordance with N.J.A.C. 14:5-5.2.

March 11, 2020 U/~ Page 245
The Liberty Consulting Group



Board of Public Utilities Final Report — Public Version Audit of Atlantic City Electric
State of New Jersey EDECA Docket No. EA17030297

During audit data reviews, interviews, and other work sessions as well, we reviewed the available
documentation for numerous transactions between the utility and its affiliates. In addition, we
requested and were not denied access to contracts between the utility and non-utility affiliates.

We also sought to determine the utility’s practices for retaining the documents required by this
provision,

c. Findings

During audit data gathering and analysis and field work management provide access to all the
agreements that we requested. The current Compliance Plan recites this provision of the Standards.

d. Conclusions

57. ACE’s practices were sufficient to assure retention of all contract information requested
as part of audit data analysis and field work.

58. The Compliance Plan adequately addresses the requirements of Section 14:4-3.4(k) of the
Standards.

e. Recommendations

We have no recommendations with respect to this provision of the Standards.

H. Separation Standards (Section 14:4-3.5)

Section 14:4-3.5 of the Standards applies to interactions between a utility and an RCBS of its
holding company or the holding company itself if it offers or provides competitive services to retail
customers in New Jersey. These standards do not apply, however, in cases where an internal RCBS
exists within the utility itself and where there are transactions between the utility and such an
RCBS. Separate standards, which Section G of this report addresses, apply to interactions between
utilities and their internal RCBSs.

1. Separate Corporate Entities

a. Statement of Applicable Requirements

Section 14:4-3.5(a) of the Standards provides that:
An electric and/or gas public utility, its PUHC and related competitive business segments
of its public utility holding company shall be separate corporate entities.

b. Summary of Audit Activities

These provisions require that the utility, its PUHC, and the non-regulated RCBSs of the holding
company be separate corporate entities. We examined whether ACE existed as a legal entity
separate and distinct from its holding company and any RCBS of its holding company. We
considered relevant filings with the Securities and Exchange Commission, organization charts, a
variety of data requests and interview results to assess whether the required corporate separation
existed between the utility, on the one hand, and any holding company or holding company
RCBSs, on the other hand.
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c. Findings

We found that ACE existed and operated as a distinct corporate entity during the audit period, as
it has historically, and as it will most likely do in the future. Our examinations in other audit tasks,
specifically Chapter 1X, Executive Management and Corporate Governance, discuss our findings
and conclusions regarding the sufficiency of management’s organization structure and utility,
particularly ACE-specific, emphasis. The current Compliance Plan recites this provision of the
Standards and includes a statement that ACE is a separate entity from its parent organizations,
retail affiliates, and shared service companies.

d. Conclusions

59. The ACE/PHI/Exelon structure and operation complied with this provision of the
standards during the audit period.

60. The Compliance Plan adequately addresses the requirements of Section 14:4-3.5(a) of the
Standards.

e. Recommendations

We have no recommendations regarding the requirements of this provision.
2. Separate Books and Records

a. Statement of Applicable Requirements

Section 14:4-3.5(b) of the Standards provides that:
An electric and/or gas public utility and related competitive business segments of its public
utility holding company shall keep separate books and records.

b. Summary of Audit Activities

This provision requires that the holding company keep separate books and records for the regulated
utility and for its non-regulated affiliates. We examined whether utility books and records are fully
separate and distinct from those of the holding company and any holding company RCBS. We
conducted on-site interviews to review the company books and records.

c. Findings
We found that ACE maintains separate books and records for the required entities. The
Compliance Plans in effect during the audit period each included an interpretation of this section
of the Standards, a statement of ACE’s compliance with them, and examples of that compliance
(separate books and records in accordance with the FERC Uniform System of Accounts and the
Cost Allocation Manual which governs transactions with affiliates and how management accounts
for them).

d. Conclusions

61. ACE/PHI/Exelon complied with the provisions of Section 14:4-3.5(b) during the audit
period.
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Each affiliate’s books and records were kept separately pursuant to the Standards. Further
discussion of accounting books and records can be found in Chapter XIV, Accounting and
Property Records.

62. The Compliance Plan adequately addresses the requirements of Section 14:4-3.5(b) of the
Standards.

The Plan states that all books and records of ACE and all affiliates must be separately kept and

made available for examination by the Board on request.

e. Recommendations

We have no recommendations with respect to this provision of the Standards.
3. Conformity of Books and Records with USOA

a. Statement of Applicable Requirements

Section 14:4-3.5(c) of the Standards provides that:
Electric and/or gas public utilities' books and records shall be kept in accordance with
applicable Uniform System of Accounts (USOA), 18 CFR Part 101, as amended and
supplemented, which is incorporated by reference herein.

b. Summary of Audit Activities

This provision requires that the utility maintain books and records in accordance with USOA. We
did not undertake a full-scale examination of conformity with each USOA requirement. We found
during our assessment of management and operations that the company generally complied with
the USOA requirements. We address this issue in the Accounting and Controls section of our
companion reporting on the results of our assessment of management and operations.

c. Findings

The ACE chart of accounts is consistent with USOA. The current Compliance Plan covers Sections
14:4-3.5(b), (c), and (d) jointly; its treatment of these standards is summarized in the findings
sections above regarding Section 14:4-3.5(b). We found the Plan’s coverage of each of these three
sections appropriate.

d. Conclusions
63. ACE complied with the requirements of Section 14:4-3.5(c) during the audit period.

64. The Compliance Plan adequately addresses the requirements of Section 14:4-3.5(c) of the
Standards.

e. Recommendations

We have no recommendations with respect to this requirement.
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4. Availability of Books and Records for Board Examination

a. Statement of Applicable Requirements

Section 14:4-3.5(d) of the Standards provides that:
The books and records of its PUHC or a related competitive business segment of an electric
and/or gas public utility’s holding company engaged in transactions, interactions and
relations with the electric or gas public utility shall be open for examination by the Board.

b. Summary of Audit Activities

This provision requires that the utility’s holding company provide access to its books and records
and to those of its non-regulated RCBSs. During the conduct of its audit, we sought access to a
host of records and documents pertaining to the utility, utility holding company, and holding
company RCBSs. We tested compliance by assessing whether all requests for information
necessary to verify compliance with the standards subject to this audit produced substantially
complete responses.

c. Findings
Management provided substantially-complete responses to all of our requests for information,
whether through data requests, access to documents, or interviews. We believe that ACE has
demonstrated a strong willingness and ability to make its books and records open for examination
for compliance with the Standards. We found the Plan’s coverage of this portion of the Standards
appropriate.

d. Conclusions

65. All of ACE/PHI/Exelon’s entities and personnel complied with the requirements of
Standards Section 14:4-3.5(d) in responding to our requests for information; they
demonstrated in interviews and responses to data requests a cooperative and supportive
attitude towards regulatory needs and objectives.

66. The Compliance Plan adequately addresses the requirements of Section 14:4-3.5(d) of the
Standards.

e. Recommendations

We have no recommendations regarding the requirements of this provision.
5. Sharing of Space, Services, and Equipment

a. Statement of Applicable Requirements

Section 14:4-3.5(e) of the Standards provides that:
An electric and/or gas public utility shall not share office space, office equipment, services,
and systems with a related competitive business segment of its public utility holding
company, except to the extent appropriate to perform shared corporate support functions
permitted under this subsection or as follows:
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1. An electric and/or gas public utility may access the computer or information
systems of a competitive related business segment of its PUHC or allow a
related competitive business segment of its PUHC to access its computer or
information systems, for purposes of the sharing of computer hardware and
software systems and may share office space, office equipment, services and
systems, provided adequate system protections are in place to prevent the
accessing of information or data between the utility and its affiliate(s) which
would be in violation of this subchapter.

i. Prevention of unauthorized access to computer and information systems
must be specifically addressed as part of an electric and/or gas public
utility’s compliance plan submitted pursuant to N.J.A.C. 14:4-3.7(b).

b. Summary of Audit Activities

These provisions allow a utility and an RCBS of its PUHC to share office space, office equipment,
services and systems only if:
e Itisrequired as part of providing permitted shared corporate support functions, or
e Adequate system protections are in place to prevent accessing of data that would violate
the Standards.

The effect of the two bulleted exceptions is generally to allow shared space, services, systems, and
equipment, provided that security against data exchange is adequate. Given the breadth of this
exception, our examination of performance under this standard sought to determine whether, in
cases where sharing is done, adequate measures are taken to prevent inappropriate information
exchange.

We requested information regarding the sharing of Information Technology services between the
utility, its holding company, and holding company RCBSs. As part of our work summarized in
Chapter XXI, Support Services (Information Technology), we conducted interviews with
personnel from the Information Technology Department and followed up with several data
requests. In addition, we reviewed the listing of databases and policies and procedures pertaining
to IT security and data base access.

c. Findings
We asked management for a list of all databases owned by the holding company and its subsidiaries
and to identify which of those required protection vis-a-vis the Standards. We also sought
information stating which specific departments and work groups had routine access to these
databases, and those who were granted access on an exception basis. We requested detailed
descriptions of the guidance given and oversight exercised over database owners regarding access
to their data bases to ensure compliance with the Standards.

Management identified a list of 375 applications and databases which Exelon owns and which the
holding company, service companies, and PHI utilities use.
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Database Type Number

Work and Asset Management 166
PHI Bill & Payment Processing, Customer Care, Legacy Meter Services 92
Digital Grid 36
PHI - Electric Real Time 28
PHI - Outage Management & Geospatial 18
PHI - Operate & Restore (Gas) 15
PHI - Energy Procurement 12
ComEd - Customer Care Center 6

PECO - Electric Real Time 1

PECO - Outage Management & Geospatial 1

Total 375

We sought to review the guidance given to and oversight exercised over database owners regarding
access to their databases to ensure compliance with the provisions of the Standards addressing
information sharing among affiliates and organizational units. Corporate-level Information
Technology concerns extend beyond those involving the provisions of these Standards, and
involve NERC critical infrastructure compliance, FERC separation compliance, SOX compliance,
and cyber security concerns. See Chapter XXI, Support Services (Information Technology) and
XVIII, Cyber Security and System Vulnerability, which include additional information about our
field work in this area and how management addresses these broader concerns. An Exelon-level
procedure from the Corporate and Information Security Services group establishes the rules and
procedures for accessing each of the cited applications and databases. This procedure, Logical
Access Control, describes the roles and responsibilities over various access and security protocols
that Exelon has established for these systems. Key topics included in this procedure include:

e Account ID Management

e Access Management for Network Authentication

e Password Configuration Management

e Access Requests, Approvals, and Provisioning Management

e Access Reviews, and. Access Revocation.

The Logical Access Control documentation assigns responsibility to various groups and
individuals accountable for these applications and databases. At the corporate level, Corporate &
Information Security Services establishes Exelon-wide policies and procedures, while the
Information Technology organization has overall responsibility for the provision of technological
services to Exelon and PHI entities, including ACE. Additional individuals have the following
responsibilities surrounding the determination of which individuals gain access to each relevant
database, along with the various protocols and procedures outlined the Logical Access Control
document:

e “Business Owners” manage applications and databases and all matters not governed at

the corporate IT level.

e “Application Owners” operate each of the individual applications and databases and
determine which individuals should gain access to each.
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e “Infrastructure Owners” operate the network and infrastructure systems that support
the operation of these applications and databases.

e “Custodians” have ultimate responsibility for the proper handling and safekeeping of
each application and database, including the protection of Company Information Assets
and data.

Management reported that it appropriately limited access to each database during the audit period
to only those that were authorized to have such access. Management did not grant any database
access on an exception basis.

The Compliance Plan includes a summation of management’s interpretation of the Standards.
Management also includes in the Plan a statement that it is in compliance with this specific section
of the Standards, confirming that each employee at any of the various Exelon entities utilizes
individual logon credentials and that management (using the methods described above) creates
unique access for each use, permitting an employee access only to those systems required for their
job performance.

As discussed in Section 14:4-3.5(u) of this report, ACE leases spaced in an affiliate-owned office
building. Our findings related to this arrangement are discussed there.

d. Conclusions

67. Management utilizes appropriate systems of access and controls over its applications and
databases.

68. The Compliance Plan adequately addressees this portion of the Standards.

e. Recommendations

We have no recommendations regarding this portion of the Standards.
6. Authorized Joint Products and Services

a. Statement of Applicable Requirements

Section 14:4-3.5(f) of the Standards provides that:
Subsection (e) above does not preclude an electric and/or gas public utility from offering
a joint product and/or service, provided such joint product and/or service is authorized by
the Board and is available to all non-affiliated product and/or service providers on the
same terms and conditions, for example, joint billing services.

b. Summary of Audit Activities

The purpose of the provisions is to ensure that any joint products and or services offered by the
utility are offered to non-affiliated providers on the same terms and conditions. We focused on
determining, in the event of any utility-offered products or services jointly with a holding company
RCBS, whether they were offered to non-affiliated providers on the same basis. We reviewed the
utility’s tariffs to determine whether the company had any competitive products and services. In
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addition, we asked whether the utility offered any competitive services, and gathered information
on the product offerings of the RCBS who provide services at retail in New Jersey.

c. Findings

ACE offered no joint products or services with an RCBS during the audit period. The Company
states, and our audit work indicated, that there have been no joint marketing, promotional or
advertising programs with an RCBS during the audit period. The Compliance Plan includes
management’s interpretation of this section of the Standards. It goes on to state that employees
receive instruction to contact the Legal Services Group before providing any joint product or
service with a Retail Affiliate, so that appropriate filings and Board approval can be established
and so that appropriate procedures can be put in place to ensure Standards compliance.

d. Conclusions

69. ACE made no structured joint product or service offerings with an RCBS during the
audit period.

70. The Compliance Plan adequately addresses the requirements of Section 14:4-3.5(f).

e. Recommendations

We have no recommendations with respect to this portion of the Standards.
7. Joint Purchases

a. Statement of Applicable Requirements

Section 14:4-3.5(qg) of the Standards provides that:
An electric and/or gas public utility and its PUHC or related competitive business segments
of its public utility holding company may make joint purchases of products and/or services,
but not those associated with merchant functions.

b. Summary of Audit Activities

This provision of the standards confirms the general permissibility of joint purchases, which we
address in the ensuing section of this audit report. However, the provision also imposes a strict
prohibition against joint purchases that relate to the merchant function. We sought to verify that
ACE made no merchant-function related purchases jointly with a holding company or holding
company RCBS. We requested copies of all joint purchasing agreements that included both the
regulated utility and a holding company or holding company RCBS. Our examination of Power
Supply and Market Conditions (Chapter Ill), also sought detailed information about how ACE
makes purchases and what transactions took place among it and affiliates during the audit period,
regardless of whether the affiliates were RCBSs or not.

c. Findings
Section 14:4-3.2 of the Standards provides the following definitions relevant to Section 14:4-
3.5(0):
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“Joint purchases” means purchases made by a parent or holding company or affiliate
thereof for use by one or more affiliates, the fully allocated costs of which are allocated to
be paid proportionally by the affiliates, based upon utilization.

“Joint purchases allowed” means purchases not associated with merchant functions,
examples of which would be joint purchases of office supplies and telephone services.

“Joint purchases not allowed” means purchases associated with merchant functions,
examples of which would be gas and electric purchasing for resale, purchasing of gas
transportation and storage capacity, purchasing of electric transmission, system
operations and marketing.

“Merchant functions” means the marketing and/or the provision of electric generation
service and/or gas supply service to wholesale or retail customers, as opposed to the
marketing and/or provision of transmission and distribution services, by an electric and/or
gas public utility.

Management stated that no joint purchasing agreements were in place with ACE and its holding
company or an RCBS during the EDECA audit period, per se, as no Exelon entities agree to joint
purchase agreements for goods or services. Exelon does however negotiate with vendors in the
event that volume discount for goods and services are available. If such transactions do occur, the
contracts for them involve the vendor and each specific Exelon entity directly, with any associated
charges invoiced to the specific entity; but no such purchases occurred with respect to the
“merchant function” - - those where ACE and an affiliate jointly solicit purchases of electric supply
of transmission capacity.

The Compliance plan summarizes this portion of the Standards, and states management’s position
that ACE complies with it and will continue to do so in the future. The Plan cites relevant defined
terms “Joint purchases allowed” and “Joint purchases not allowed” as further guidance regarding
the transactions that this portion of the Standards prohibit.

d. Conclusions

71. ACE complied with Section 14:4-3.5(g) of the Standards regarding joint purchases
associated with merchant functions; no covered purchases took place during the audit
period.

72. The Compliance Plan adequately addresses the requirements of Section 14:4-3.5(qg).

e. Recommendations

We have no recommendations regarding the requirements of this provision.
8. Pricing and Reporting of Joint Purchases

a. Statement of Applicable Requirements
Section 14:4-3.5(h) of the Standards provides that:
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The electric and/or gas public utility shall insure that all such joint purchases are priced,
reported, and conducted in a manner that permits clear identification of the electric and/or
gas public utility’s portions and its PUHC or the related business segment’s portion of
such purchases, and that direct costs of the joint purchase(s) as well as the indirect
purchasing costs are apportioned between the electric and/or gas public utility and the
related competitive business segment of the public utility holding company in direct
proportion to the relative amounts of the purchased products(s) and/or services(s) received
and/or utilized, respectively, in accordance with these standards and other applicable
Board allocation and reporting rules.

b. Summary of Audit Activities

The purpose of these provisions is to ensure, for all joint purchases, proper record keeping, pricing,
and assignment of direct and indirect costs between the utility and the RCBS. The provision’s two
principal requirements include the ability to segregate the utility portion of joint purchases and the
allocation of both the direct and indirect costs of purchases to the utility on the basis of its portion
of the purchases. Therefore, we focused on the following criteria factors in examining performance
under this standard:

e Whether recordkeeping and reporting of jointly made purchases provides for accurate
identification and segregation of the utility portion of purchases made through common
efforts

e Whether the costs that the utility pays for purchases made through common efforts are in
strict proportion to the amounts purchased for its use.

c. Findings

We requested a list of all joint purchasing agreements that included both the regulated utility and
an unregulated affiliate. There were no joint purchasing agreements in place during the EDECA
audit period. The current Compliance Plan appropriately summarizes the provision of the
Standards, including the treatment of direct and indirect costs associated with any such purchases.
The Plan states that ACE has been in compliance with this portion of the Standards and will
continue to operate in compliance in the future.

d. Conclusions
73. No transactions subject to this portion of the Standards occurred during the audit period.
74. The Compliance Plan adequately addresses the requirements of Section 14:4-3.5(h).

e. Recommendations

We have no recommendations regarding the requirements of this provision.

9. Shared Services

a. Background
Section 14.4-3.5(i) of the Standards provides that:
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An electric and/or gas public utility, its public utility holding company and related
competitive business segments, or separate business 