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Executive Summary

The business process audit of Eversource’s PSNH distribution capital project
(CapEx) processes \was requested by the New Hampshire Department of Energy's Division
of Regulatory Support - Electric Division (Division), pursuant to the terms of a rate case
Settlement Agreement approved by the New Hampshire Public Utilities Commission (PUC

or Comm|55|on) in Docket No. DE 19- 057 Order No 26,433 dated December 15, 2020 {Commented [PMB1]: See Comment #19.

- { Commented [PMB2]: See Comment #20.

= { Commented [PMB3]: See Comment #24.

As part of this audit assignment, RCG also undertook an extensive interview
process of PSNH and Eversource management personnel and we can report that PSNH
arranged interviews consistent with RCG's expectations and appeared to be forthcoming
in answering all questions. However, in the Insurance Claims area as discussed further
below, PSNH suggested (and RCG agreed) holding panel interviews which took longer for
PSNH to arrange.

As part of the recent PSNH rate case in Docket DE 19-057, the Division requested
documentation for all distribution capital projects and associated estimates. As required,
PSNH delivered to the Division the requested information but did not provide complete
and cIear deflnltlons for the multlple individual prOJect estimates. W&he&t—su#ﬂeent
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- [ Commented [PMB4]: See Comment #21.

The bottom line for the Division is the answer to the following high-level question:
"How much distribution system reinforcement is essential to provide the expected
reliability and system resilience?" This question seems straightforward but is incredibly
complex, with many variables impacting the final answer. PSNH is part of a tri-state
operation (New Hampshire, Massachusetts, and Connecticut) with different circuit
configurations and voltages in each state. PSNH’s distribution system is reasonably
complex with three primary voltages (34.5kV, 12kV, and 4kV). Notably, some of the
critical distribution equipment is older and, in some cases, near the end of its life.

RCG reviewed Eversource/PSNH’s functions that impacted the CapEx project
process, including accounting and management policies and processes. In addition, RCG
conducted a review of engineering policies and practices applicable to load forecasting,
system planning, study methods, engineering tools, decision processes, and standards.
The results are documented as they apply to core management and engineering
functions: organization, engineering project control processes, energy forecasting,
system planning criteria, system planning studies, reliability analysis, and the impact of
distributed energy resources (DER). In RCG's opinion, these engineering functions,
including their attendant processes, are well designed, but their execution, in some cases,
was found to need improvement. This same result also applies to the accounting policies
and processes used to track individual projects.

RCG identified recommendations for the most significant improvement
opportunities:

e |Communications — The most significant issue is written and verbal
communications, and consistent application of certain terms used by
Eversource/PSNH to describe documents and processes. For example, some
of the terms and definitions used by PSNH, which appear to have common
usage, are used, and interpreted differently by its parent Eversource, such as
“Supplemental” for an additional funding request or “Total” in a Projects’ Excel
spreadsheet. Communication issues also exist in the CapEx engineering
processes, and in the language used in responses to data requests. Also,
delays in providing specifically requested information in data requests is a

related issue; and[ _ - [Commented [PMB5]: See Comment #22.

e Project management oversight — several project plans did not work as
designed, which rose to the attention of the Division during the rate case.
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Another area reviewed by RCG involved “Third Party Claims” costs associated with
capital projects resulting from third-party damage to the distribution system, RCG found
similar communication issues exacerbated by slow response times. PSNH has no control
over when third-party damages occur, which puts PSNH in a reactive situation. While
PSNH has formal Third Party Claims collection policies and processes in place, the pace of
collection is still out of PSNH’s control due to the state’s lack of a mandatory auto
insurance requirement and the inability of entities to promptly repay the repair costs.
Third Party Claims are included in this Business Process Audit because they represent a
component of capital project total annual costs, and this issue was specifically highlighted
for review by the Division.

RCG’s review of the CapEx processes resulted in 24 recommendations designed to
correct communications and processes to improve the overall flow of information within
PSNH and for external stakeholders:

Capital Project Processing, Documentation, and Oversight

R.1 RCG recommends the Company retain and document unacceptable alternatives
that were considered that could be provided to third parties to aid in explaining
the Company’s decisions.

R.2 Ensure that all three Eversource oversight functions (Eversource Project Approval
Committee, New Hampshire Project Approval Committee, and Solutions Design
Committee) annually review an appropriate sample of capital projects over
$200,000.

R.3 Introduce formal peer reviews into the overall CapEx project development early
in the process to support enhanced decisions and training for design engineers.

R.4 Enforce proper use of the term Supplemental consistent with APS-1 throughout
the entire CapEx project process, including engineering.

R.5 Include planned project hours on field work orders to support crew productivity
performance and measurement.

R.6  Save project alternatives for future reference and reporting to the Division.L R - - [Commented [PMB6]: See Comment #25.

R.7 Develop easy-to-understand examples illustrating the before-and-after impact of
DSPG 2020 system planning criteria changes on system performance (reliability
and resiliency) for all PSNH customer classes (residential, commercial, and
industrial.) The examples also need to clearly illustrate how superseded standards
ED-3002 and SYSPLAN-010 will be used in conjunction with DSPG 2020.

R.8 Develop a formal process to communicate the latest industry activities, including
lessons-learned and technology advancements, between departments and
potential external parties (other utilities and suppliers).
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R.9

R.10

R.11

R.12

R.13

R.14

R.15

R.16

R.17

R.18

Include person hours on all planned project work orders to support crew
performance management.

\Develop and test (as a joint effort between System Planning and Distribution
Engineering) detailed Synergi feeder models, taking full advantage of System
Planning's familiarity with Synergi to facilitate the process. L

‘Perform a more in-depth/rigorous analysis of the data-checking and conversion
process for new software platforms (e.g., DistriView to Synergi data sets) to
ensure that data continuity and integrity are maintained throughout. This should
be independent of the Grid Mod group's conversion verification process.‘

Develop detailed documentation to maintain data integrity as data conversions
are made from one software platform to another, e.g., DistrView to Synergi,
Storms to Maximo. This is especially true for Synergi, where individual phase
models for distribution circuits are being developed, i.e., converting from 3-phase
balanced distribution line models to 1-phase unbalanced distribution line models.

Investigate the potential benefits of retro-filling power transformers with the
latest technology insulating fluids, e.g., extending transformer life (without
compromising reliability) and deferring capital investments. Include guidelines for
identifying candidate transformers.

\More clearly explain and illustrate with examples why the best overall solution
alternatives are not always the least-cost solution alternatives. It is not sufficient
to simply state that all criteria violations have been resolved. In addition,
consistently document all alternatives considered in the formal project
paperwork. Include a formal statement on NWA solution considerations (even if
the statement says NWA solutions were not applicable) and reasons why. [

Compare how the traditional solution alternatives are developed and priced
against how NWA solution alternatives are developed and priced. Identify areas
that disadvantage NWA solutions, e.g., how projected O&M costs are treated.
\Revise the NWA Framework Tool accordingly.l

savings for PSNH, given the relatively high portion of residential system load ---
44% kWh residential sales; 50% kW residential peak demand.

Conduct a protection and coordination study in conjunction with System Planning
at the distribution circuit level to better understand and anticipate how 2-way
power flows can be safely accommodated.

Take more aggressive actions to correct chronic problem feeders by implementing
one or more of the following:

. ‘Reduce COSAIDI targets to encourage more aggressive distribution
automation and sectionalizing schemes; and\

7

- [ Commented [PMB7]: See Comment #34.

- [ Commented [PMB8]: See Comment #35.

- [ Commented [PMB9]: See Comment #36.

[ Commented [PMB10]: See Comment #26.

- [ Commented [PMB11]: See Comment #37.

[ Commented [PMB12]: See Comment #27.
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R.19
R.20

R.21

R.22

R.23

R.24

R.25

R.26

R.27

R.28

e Find locations where alternate feeds can be feasibly constructed for long radial
circuits, i.e., create circuit loops, not just segmented customer groups; and

e Apply localized NWA solution options when looping feeders is not a feasible
alternative. Revisions to the NWA Framework Tool may be required‘.

\Introduce incentives to encourage DER solutions for end-users. L

Develop and conduct in-house training programs for New Hampshire DER hosting
map development engineers. Lessons learned from Eversource CT, and MA should
also be integral parts of this training.

Third-party Claims Processing

\PSNH should develop a formal method to track the status of third-party claims in
process but not yet completed at the operating center level. L

‘PSNH should create an accurate job description for the Administrator position that
reflects the importance of the third-party claim's preparation process.‘

‘PSNH should revise the third-party claims process to have the Claims group review
incidents where no responsible party is identified or when the operating center
management has closed an incident without generating a cIaim.{

‘PSNH should develop a flowchart and process narrative to define and illustrate
the entire third-party claim process in one document. \

‘PSNH should correct the software which improperly allocates reimbursements to
Account 107 instead of Account 108.

Data Request Processing

If PSNH cannot complete a response to a data request and transmit the data
response within ten business days, an estimated completion date should be
formally transmitted by the tenth business day.

To facilitate and clarify data requests and responses, PSNH and DOE should
consider adding technical conferences before and after data requests are
requested and responded to.

- [Commented [PMB13]:

See Comment #27.

- [Commented [PMB14]:

See Comment #28.

- [Commented [PMB15]:

See Comment #7.

- [Commented [PMB16]:

See Comment #8.

- [Commented [PMB17]:

See Comment #9.

- [Commented [PMB18]:

See Comment #10.

- [Commented [PMB19]:

See Comment #11.

- [Commented [PMB20]:

See Comment #12.
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Introduction

This process review of the Eversource, and its subsidiary Public Service of New
Hampshire (PSNH), distribution capital project (CapEx) processes was requested by the
New Hampshire Department of Energy's Department of Regulatory Support Division,
Electric Division (Division) pursuant to the terms of the Settlement Agreement approved

by the PUC in Docket DE 19 057 HA&-R—GG%de%s%&Hdmg—that—the—ge%e&ns—ef—ths—Feqﬁes%

In the 2019 rate case, the Division requested a listing of all the distribution capital
projects and their associated estimates going back to 2012. As required, PSNH delivered
the requested information, less a complete description of the multiple step estimates for
each project, to the Division. The Division, unaware of the specific estimate definitions or
meaning, analyzed the data and determined substantial "orders-of-magnitude"
differences between the "estimated" cost and the actual final cost of designing and
building several projects. This information is the same as was initially given to RCG as
documentation supporting the concerns of the Division. The Division, without being
provided the appropriate estimate definitions, selected an early estimate that most likely

reflected onIy an englneermg cost#he—Fesul%s—ef—the—DMsren—s—mterFetahe«n
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preeess. Some of these contributing factors included:

e Statements in PSNH/Eversource's formal testimony led the Division to believe
that PSNH was embarking on a system-wide program of building up its capital
base by converting the 12kV and 4kV distribution systems to 34.5kV in addition
to other substation enhancements, without providing a clear basis for making

those improvements. Given the lcurrent and predicted line loading conditions . [Commented [PMB21]: See Comment #38.

for some of PSNH’s 4kV and 12kV systems, these voltage upgrades are not easy
to justify from a pure power engineering position.

e During this same period, PSNH also began a program of reinforcing its
distribution lines to minimize the potential of future outages caused by a
combination of tree, wind, and ice damage. This revised thinking is supported
by TRC, the engineering consulting firm hired by PSNH. The study led to several
PSNH distribution policy changes, including:

0 |Moving from Class 4 and 5 poles to stronger Class 2 poles when existing

- [ Commented [PMB22]: See Comment #39.

0 Replacing wooden cross arms with stronger composite cross arms; and
0 Upgrading of 12kV and 4kV pole hardware to 34.5kV hardware.

The pole policy change was initiated by changing PSNH’s long-standing
maintenance policy of conducting third-party pole inspections and repairing those with
minor ground line rot or replacing them with a new pole of the same class if the existing
pole was beyond repair. This inspection and alternative actions practice has been an
industry-standard practice for decades. PSNH's new policy affects the latter two options
with a required replacement using stronger Class 2 poles, allowing the newer poles to

better withstand }tree limb impacts kan issue in several recent storms where pole failures - [Commented [PMB23]: See Comment #40.

occurred)

Compounding this wooden pole policy change was PSNH's further decision and
accompanying policy change to use steel poles for more difficult-access locations in
distribution rights-of-way (RoW). This action minimizes the frequency of bringing large,
heavy line trucks into these difficult off-road locations. Internal to PSNH, some personnel
initially misunderstood this policy due to inadequate communications, causing some
distribution engineers to misinterpret the directive and use steel poles in locations other
than the intended difficult access RoWs. PSNH identified the issue and clarified the
instructions to personnel.

10
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Eve

rsource determined that standardizing pole hardware would offer cost savings

and improved reliable service in several areas:

Eversource reduced the number of items in inventory while improving
purchasing leverage by eliminating the variety of similar distribution pole
hardware. RCG learned in recent years that the 4kV line equipment costs were
rising due to most distribution line developments focusing on higher voltages,
thereby reducing the demand for 4kV equipment. This trend increased the
price for 4kV pole hardware. The new Eversource policy includes using 34.5kV
insulators and pins on all primary distribution voltage classes and reducing
truck and storeroom stocking requirements. This policy change was stated in
formal testimony but written in a way that could be interpreted as converting
lower primary voltages to 34.5kV voltage, not PSNH's intended position.

pockets of growth remain along the coast and southern portion of the system
along the Massachusetts border. Engineering determined that to best serve
emerging load growth pockets while minimizing construction and
reconfiguring the existing system, was to use 34.5kV laterals off existing
34.5kV lines and use step transformers to pick up the present and new loads
at the existing "native" line voltages (12kV or 4 kV).

At the distribution substation level, Eversource follows accepted industry
maintenance and replacement practices of inspecting substations and testing
power transformers on a schedule. This policy allows PSNH/Eversource to
determine when to replace older, potentially failing transformers consistent
with PSNH/Eversource's (and industry) updated asset management policies
and procedures. During this effort, Eversource changed its PSNH policy )Qfﬁ
power transformer sizes to several specific MVA sizes and voltage ratings to
reduce required inventory. This policy shift allows PSNH to order these long-
lead-time units without incurring the additional capital expense involved when
making a unique procurement on short notice, requiring the Company to "buy
in" to the existing manufacturers’ transformer production schedule. Further,
having spares of these transformers that now cover a broader number of
installed distribution power transformers reduces the overall number of
spares in inventory.

Another program replaces old oil circuit breakers with newer vacuum
breakers, which offer better controls, are environmentally friendly, and are far
safer to operate. In the past, there have been industry-wide incidents where
the oil breakers have failed and caused damage. Further, the industry, for
decades, has been moving to eliminate hazardous oils that, when spilled,
cause ground environmental contamination.

11
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PSNH/Eversource recognized a significant shift in electric energy use with the
growing popularity of the internet, advanced electronics in everyday
appliances, and the increased customer desire to stay connected to society
has led to customers growing intolerance for electric outages. As a result,
PSNH/Eversource began to change many of its distribution standards,
equipment, and line-protection practices to create a more resilient system less
prone to failures. Resiliency also entered the thinking for some of the above
elements and led to a new PSNH policy that minimizes outage impact to no
more than 500 customers per event. hhe policy requires adding intelligent
communication switching on "looped" distribution feeders to isolate the
outage impact on the 500 customer target. Further, the policy requires radial
lines to be looped, providing energy from two directions to support the new
localized outage strategy.hhﬁejrj(juﬁs'gry has been looping circuits for decades
to achieve increased line reliability. Unfortunately, this can be both difficult
and expensive in rural areas. Two of PSNH’s major north-south long lines are
not looped as of this writing, meaning any fault anywhere on the main trunk
of each circuit will cause all customers downstream of the failure to be out of
power for the duration of the outage.

‘For parties external to PSNH/Eversource, the above policies and standards
changes could be construed as an attempt to overbuild the system to increase capital
spending that drives energy rate increases. Further, these policy and standard changes
could be construed as inappropriate, considering the system has been performing well

while the recent past system performance has been good, the age of many of the system-
critical components could be pushing the limits on continued reliable performance. ‘For
example, suppose there is a substation power transformer failure, leading to localized
system outages for an extended period. This could cause operations to reconfigure the
system, potentially increasing the outage vulnerability to other areas or temporarily using
a portable transformer to fix the problem, requiring an additional outage(s) to install the

new transformer.,

_ - {Commented [PMB26]: See Comment #43.

_ - {Commented [PMB27]: See Comment #44.

- {Commented [PMB28]: See Comment #45.

== { Commented [PMB29]: See Comment #46.

- {Commented [PMB30]: See Comment #32.
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This process review of PSNH capital projects looked objectively at those
engineering and management processes associated with identifying, planning, and
executing distribution capital projects. Given the concerns of the Division, RCG took a
much deeper look into PSNH's engineering function and practices surrounding capital
projects. Based on that review, RCG concluded that the policies, practices, procedures,
and standards were consistent with well-operated responsible electric distribution
companies. That is not to say that PSNH didn't experience issues executing its capital
projects. Several projects had significant problems or cost overruns, which can be
attributed to the same core issue RCG discovered, i.e., communications in both oral and
written formats to the Division were not always clear and timely. RCG also found issues
with internal communications. One internal problem identified by RCG is the use of
formally defined definitions that other PSNH employees can mistakenly apply. One
example is the use of the formal term "Supplemental,” which is reviewed in detail in the
body of this process audit.

To evaluate this situation, the Division hired RCG to evaluate Eversource's recent
actions surrounding the apparent enhancements to the NH distribution system. To
address the Division's concerns, RCG brought together several disciplines to fully
understand the merits of both sides of the discussion, identify the root causes of the
identified issue, and provide an overall objective opinion of PSNH's actions relative to the
state of their distribution system. Each RCG team member has over 40 years of utility or
power engineering and operations experience. Further, RCG has previously participated
in other capital project development reviews and captured what it believes to be the

leading practices in this process area. - [Commented [PMB31]: See Comment #33.

RCG understands that there must be a healthy dialog between both parties to
ensure PSNH customers are adequately represented and charged a fair price for the
electric services they receive now and in the future. Further, PSNH must continue to
provide the expected quality and continuity of service at a reasonable cost.

The specific elements this report will address include:

e Project management process

0 Project funding approval and oversight
e Project planning and engineering
Capital project identification
Technical capital project challenges
Capital project execution
Project closeout

o

O OO
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e Third-party damage to capital equipment and the approach to managing the
treatment of the associated capital spend

Project Management Processes

Before analyzing PSNH's CapEx program, RCG will introduce our model of the
CapEx process developed over similar assignments, which led to the design of this CapEx
process flow. The approach focuses on the capital dollar components of CapEx, but we
will introduce several other critical processes which are part of any well-thought-out
utility capital program.

2.1. RCG developed a Capital Projects process model, incorporating leading policies
and practices for CapEx project identification, design, authorization, and
oversight processes in the utility space.

This high-level CapEx process model represents the leading practices used in client
companies. It reflects minor modifications to streamline the flows and not unduly tax the
company personnel responsible for implementing the process. Exhibit 1, on the following
page, shows RCG’s general process flow for CapEx projects. Notably, the model addresses
the approval process, not the detailed engineering process, since that can vary between
utilities. As mentioned earlier, the engineering process reviewed in the coming chapters
addresses another of the Division's questions. Further, the internal oversight functions
are not included in the RCG CapEx process flow but are critical to ensuring all company
policies and procedures are performing as designed.

This report will review the processes and actions shown in Exhibit 1 and include
other tangential elements identified as critical to the process to clearly understand
PSNH/Eversource's process approach to capital projects' life cycle and the state of the NH
distribution system. RCG uses the term "Projects" in this document to refer to both stand-
alone CapEx projects and programs. Programs are a catalog of similar distribution and
substation projects routinely performed across PSNH’s service territory over several
years.

14
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Exhibit 1 - RCG CapEx Model

The blue box, Capital Project Identified, shows the sources of Distribution CapEx
projects. The first sub-box, Initiatives, indicates corporate policy and standards. Here
Eversource sets the guidelines for how systems will be built and maintained, along with
equipment specifications and typical designs. Distribution engineering also continually
evaluates the system against the standards selected by the utility while ordering system
enhancements to keep the system operating within PSNH's set parameters. Forecasting
looks at peak load (kW) and energy usage (kWh) requirements to determine when and
where to expand the system's capacity. As noted in the Engineering chapter, several
design and policy concerns were evaluated, along with deciding if PSNH/Eversource
evaluated alternatives. The Load Forecasting box identifies the future growth patterns
and the impact of customer conservation activities and third-party distributed
generation. It is important to note here that in New Hampshire, distribution companies
do not own generation other than for emergency power situations. \PSNH operational
initiatives deal with the unique distribution system situations which will impact system

performance. hhe final sub-box is the assignment of a non-engineer project manager to . [Commented [PMB32]: See Comment #29.
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shepherd the project from inception to project closeout, where the project is moved into
the company’s capital base. This individual is not responsible for engineering the project
but reports progress to management and is responsible for explaining any anomalies or
cost variations that might occur during the project. The project manager function
provides checks and balances within the project structure with engineering and
construction. This individual is the continuity link for the entire project.

The yellow box, Formal Project Challenges, is critical to ensure a project is well
thought out and prepared for unexpected contingencies. Further, it helps define the best
alternative solution for the final project. In this manner, the project team considers the
impact on local reliability, including reliability around the specific location, e.g., other
substations and feeders, identification of potential impediments to the construction, and
alternative cost comparisons. This also offers an opportunity for peer design engineers
to challenge the selection of the design engineering team, which also supports learning
opportunities while providing valuable insights into the project from various positions.
Next, it allows non-engineering personnel to review the project from community,
municipal, and state requirements that could impact the design and execution choices.
Finally, the executive challenge looks at the project from a needs aspect and consistency
with corporate policy.

The white box Funding Authorization ranks the project against other projects
competing for the same finite funding. If selected, the budget is approved, and the project
moves forward. The critical point is that the project may receive capital funding over
several years, or annual CapEx cycles, until completed.

The tan box, Capital Project Execution, specifies where the fully engineered
project is built, inspected, put into service, and officially closed out from an accounting
perspective. The entire process can take several years to complete for substation projects
and significantly less time for some distribution line projects.

2.2. Eversource recently recognized the issues in the capital project process and
made changes, however, \alternative designs were deleted once management
selects the most appropriate design\.

[ Commented [PMB33]: See Comment #1.

It is RCG’s understanding that PSNH/Eversource recognized issues in their capital
project budget and estimating processes approximately four years ago and began making
substantive changes in the 2017-2018 timeframe. However, a core issue discovered by
RCG remained unaddressed which PSNH is now addressing as a result of RCG’s early
investigation efforts during this audit assighment. RCG noted after observing a PSNH
project review session, that once a decision was reached on which alternative project
design would move forward, the remaining alternatives appeared to be deleted. RCG also
noted that there is a certain degree of informality imbedded in PSNH’s communication

16
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involving language and detail that non-employees may find difficult to understand. This
issue involves spoken and written formats, including a lack of consistent use of definitions
and the prompt delivery of essential information as requested in regulatory proceedings.
In addition, RCG found that several planned projects did not perform as expected.

\Eversource and PSNH L‘appear to have the appropriate engineering and operational [Commented [PMB35]: See Comment #42.

policies, procedures, and processes for managing and maintaining a reliable distribution
network in New Hampshire. Still, the written and verbal communications encompassing
these efforts are less than what RCG would expect from a company of the size and stature
of PSNH/Eversource. While PSNH/Eversource personnel and the management team
understand most of what is being said and written inside PSNH, external communications
with parties outside the internal process, such as Division Staff, are oftentimes confusing
for those parties. This review uncovered several communication missteps, which
confused our team of utility experts at first glance. These missteps will be covered in the
appropriate sections of the report and should lead the reader to the same set of
conclusions RCG reached during the process review. Specifically, RCG found both written
and verbal statements that, on their surface, could be interpreted differently than initially
intended. Further, RCG, in performing this process review, identified some concerning
issues, which, if not explored more deeply, could lead non-PSNH/Eversource personnel in
different directions if the appropriate “next” questions are not asked to achieve clarity.
Specifically, RCG found:

e The length of time to respond to some of RCG’s data requests exceeded what
RCG has experienced in prior process audit reviews. The Division indicated that
it has experienced this same issue. This outcome led RCG to conclude that the
customarily expected information is not routinely maintained and archived in
some instances.

. \Standard PSNH terms are not consistently applied across the processes or

results. pne example was using the PSNH/Eversource word “Supplemental,” . [Commented [PMB36]: See Comment #23.

which was used on several Company spreadsheets as a “total” inconsistent
with its formal definition.

. \Some information that should be maintained is either discarded or not

documentedL One example witnessed by RCG is the discarding of alternative - [Commented [PMB37]: See Comment #1.

solutions once there is a selected project approach. RCG does not infer
anything unethical about eliminating this information but assumes it is likely
attributable to an effort by PSNH to merely simplify the remaining
documentation. Additionally, this action fails to recognize the future need for
this solution information by other outside parties such as the Division.

These issues will be reviewed in the appropriate sections of the RCG report.
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2.3. Eversource and PSNH have done a reasonable job of estimating projects.

Before moving into the formal review of the processes, RCG will present the

results of our study of completed project’ estimates vs. actuals for 2012-2020.

Exhibit 2 — Project Estimate to Actuals

Percent of Under Total Over Percent of

Year Projects Under |Estimated . Estimated | Projects Over
. Projects .

Estimated | | >20% _ . >20% Estimated _
2012 100% 1 1 0 0%
2013 33% 1 3 0 0%
2014 56% 5 9 1 11%
2015 52% 15 29 4 14%
2016 57% 13 23 4 17%
2017 29% 7 24 2 8%
2018 21% 5 24 4 17%
2019 30% 7 23 0 0%
2020 22% 5 23 4 17%

Exhibit 2 shows a reasonably balanced comparison of under- to over-estimated

e Underestimating projects could produce too many projects not being
completed within the annual CapEx budget cycle due to a lack of funding.
Consistent underestimating could indicate challenging estimating practices or
an inadequate effort to assess project risk factors.

e Overestimating projects can produce an annual plan with fewer projects due
to funding limits. If most projects are overestimated, RCG would be concerned
about the potential to pad projects to meet estimating goals. This is not the

projects when compared to actual project cost. This result is essential for the following
general reasons:

case here as there are few projects by percentage in this category.

From Exhibit 21, PSNH has more difficulty under-estimating CapEx for projects than
overestimating. Although in the last four years, the Company appears to be doing a better

job of estimating. Overestimating seems to be less of an issue for PSNH. Recent efforts
appear reasonable when considering the pandemic and its negative impact on the supply

chain.
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The industry standard is to accept projects completed based on the budget if they
are within plus or minus ten percent, which is PSNH’s target. RCG has moved the target
to twenty percent (20%) to account for recent supply chain issues.

Exhibit 2 indicates a reasonable balance between the over/underestimating
except for two years.

Recommendations

R.1 RCG recommends the Company retain and document unacceptable alternatives
that were considered that could be provided to third parties to aid in explaining the
Company’s decisions.

Internal Management Oversight

3.1. Three separate functions provide independent internal oversight

The three different functions providing independent internal oversight essential
to managing corporate processes are Internal Auditing, Enterprise Risk Management, and
Capital Budgeting; however, at PSNH, the first two are conspicuously absent from the
PSNH Distribution Capital Line Projects by design.

The internal and independent oversight of all PSNH/Eversource-approved CapEx
processes is essential to monitor the integrity of all company processes. Having an
internal oversight function of the distribution CapEx process (separate and apart from the
engineering/operations function) allows for independent validation of the procedures
and policies application. This instills confidence in the processes and attendant outcomes.
Within Eversource, internal but independent reviews are performed for substation
projects via three separate functions:

e nternal Auditing (IA) — Looks at the Company's process controls and in specific
projects where management has concerns over project outcomes for projects
over $50,000,000. From an accounting perspective, the oversight of the capital
approvals and management is a critical, required set of activities.

e Enterprise Risk Management (ERM) — ERM participates during the early
development of all substation projects to ensure that all reasonable potential
risks are identified. It also impacts the final Pre-Constructability Estimate and
schedule. Participation is limited to projects greater than $5,000,000.

e (Capital Budgeting — begins with project development and design. The
PowerPlan tool tracks the project’s initial conceptual engineering estimate
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through the development of additional engineering “building block”
estimates. Project post-completion responsibility is to compare the total
actual engineering and construction costs against the authorized final Pre-
Constructability Estimate. It is the final estimate in a series of evolving
estimates that reflect the project's engineering development stages.
Eversource engineering prefers this approach to tracking engineering CapEx
distribution projects so that all engineering parties and management can
understand the evolution of the project's final Pre-Constructability Estimate.
The Pre-Constructability Estimate once approved becomes the Full Funding
amount for the specific project. The last and consequential Pre-
Constructability Estimate is used in the Company's formal capital budgeting
process to communicate between the parties as defined in the APS-01 process.
The APS-01 is Eversource’s project authorization policy and procedure. Until
January 1, 2022, APS-01 required the estimators to use only direct labor and
material costs, omitting the indirect costs associated with labor, supervision,
and administration. This prior approach would generally guarantee that the
final project cost would be off by the value of the indirect adders, which can
be significant. This was changed as of the first of this year (1/1/2022) and will
lead to more projects being more accurately estimated.

3.2. Internal Auditing (IA) works with an annual audit target of fifty reviews for their
official annual auditing plan across Eversource businesses. This yearly plan's
number of audits driven by IA staff size precludes IA from evaluating lower value
projects and most New Hampshire business audits, including the New
Hampshire distribution line function.!

The Institute of Internal Auditors defines internal auditing as "an independent,
objective assurance and consulting activity designed to add value and improve an
organization's operations." |A helps an organization accomplish its objectives by bringing
a systematic, disciplined approach to evaluating and improving financial risk
management, process controls, and governance processes.

RCG only evaluated IA's function concerning its ability to provide adequate
independent oversight of the NH Eversource distribution capital processes. IA is
tangential to the CapEx Process but critical to monitoring the process from a control
perspective. RCG conducted two interviews on IA organizational structure and reporting
lines, responsibilities, experience, training, audit planning and execution, post-audit
follow-up, and best practices. We are not commenting on the function but only on its
support of the PSNH Distribution CapEx projects.

! Interviews no. 10 and 9
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IA is positioned correctly within Eversource to provide independent assessments
of selective Eversource's processes and controls. It appears to be professionally staffed
with individuals who meet the requirements of IA auditors. The audit planning process is
appropriately risk-based, and audits are identified and prioritized based on input from the
organization.

Eversource's Internal Auditing has four sections?:

e The audit group performs process audits across:
e Electric,
o QGas,
e Water, and

e Transmission functions.

e Information technology audits, supported by contractors, and
e Sarbanes-Oxley compliance, and
e Plant physical security.

IA has a formal plan to conduct fifty (50) audits annually? for the entire Eversource
organization. Most annual audits are pre-planned as opposed to reactive audits. The Vice
President of IA is proud that when his organization is compared to other Northeast
utility's IA organizations, they are slightly smaller in staffing size but achieve a significant
amount of work. The annual audits are conducted with approximately twenty (20) people,
including the four managers reporting to the Vice President of Internal Audit & Security.
IA's staffing design makes it challenging to conduct additional audits across all business
units within the Eversource family. According to IA, of the 50 audits conducted annually
only, 18 to 20* are involved with CapEx distribution projects, which would be across the
entire Eversource family of operating companies.®

IA uses a formal risk rating system that rates the risks in dollars. However, the
dollar amount is only tied to the physical project's cost when looking at CapEx projects. It
does not include the potential harm/risk to Eversource financials caused by the possible
rate disallowances that might occur during a rate case due to an issue with a specific
project.®

2 Interview no. 9

3 Interview no. 9 @12:54 minutes
4 Interview no. 9

5 Interview no. 9

5 Interview no. 10

21



Process Audit of Eversource’s CapEx NH DOE’s The Division

The IA formally tracks open audit recommendations made in previously conducted
audits, demonstrating that follow-through exists in IA.

The group monitors and compares itself to industry best practices. It participates
in regional peer reviews’ and adheres to the Institute of Internal Auditors Standards and
the Code of Ethics.

3.3. Enterprise Risk Management (ERM) works within a minimum project/program
spend limitation of five million dollars. There are not enough resources to cover
all the projects and programs, so the focus is on the high dollar efforts which
preclude PSNH line distribution capital projects. It will have the most significant
impact in Exhibit 1's yellow Box, Formal Project Challenges, as this function will
test the design team's risk assessment evaluation from several different
directions.

ERM is critical to supporting RCG's CPPM, as it helps identify all potential project
risks outside the project's design to protect project budgets and schedules. Eversource
ERM generally does not review projects valued at less than five million dollars.®
Specifically, in RCG's Exhibit 1, the early peer reviews involve other co-workers working in
different disciplines, e.g., real estate, governmental and customer affairs, and others.
Much of these are covered via ERM.

PSNH's "Regional Barns” or local operations centers, personnel appear to
informally provide local knowledge of the design and unique conditions, reducing a
portion of risk and allowing for additional project costs. But here, there is no outside
group evaluating the distribution design and its potential risks. It is important to note
ERM has helped create lists of likely project risks based on past experiences, which are
available to the designers and management.

This function will test the design's ability to withstand several risk areas, including
government imposed issues, environmental and permitting, customer issues, regulatory
requirements, and potential geological issues. These risks can add significant costs to the
project while potentially impacting the construction schedule. In one example, RCG
inspected a distribution line construction site that traversed wetlands and required a
substantial level of environment mitigation using an extensive level of matting and a
unique pole foundation design which increased the cost of the line installation
significantly. Specifically, on this one project, PSNH had to pay for the installation,
removal, and rental fees for the period the matting was installed in this marsh area. PSNH
performed the necessary walk-down of the site, which allowed them to identify the
wetlands, design changes, and incorporate the required additional expense into the

7 Interview No. 10
8 Interview No. 35
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estimate. In the past, RCG has seen several utilities which allowed their engineers to
design from their desks and this approach would have missed the need for matting.
PSNH/Eversource supports engineers going to the field during the design efforts, a
practice RCG supports.

RCG is always concerned, in these types of studies, that these risks can be used to
cover poor estimating practices or to ensure that projects are not overestimated to
prevent projects from coming in well over the estimates. Based on our review of the
requested CapEx projects, this doesn't appear to be an issue. There are several
overestimated projects which appear to be within acceptable parameters. In comparison,
there were a much higher number of projects underestimated.

3.4. Capital Budgeting is correctly responsible for overseeing the capital budgeting
for projects and adherence to Eversource's APS-01 policy and process, in
addition to managing Engineering's use of PowerPlan. The group monitors and
oversees a capital project's estimating, funding, and spending processes. The
group ensures procedures are followed from determining the specific project
capital budget through total spending on projects, including reports on the
accuracy of the approved constructability estimates. This group is responsible,
along with project management, for monitoring and reporting on the project
financials.

A critical element to understand is that from a financial/accounting perspective,
both the PowerPlan and APS-01 are managed under the capital budgeting function, which
allows for an independent review of capital budgeting components of a project
throughout its life. The process provides for monitoring project estimates and expenses
regardless of where or when they occur. APS-01 establishes the evaluation, decision-
making, and approval process of all projects -- per this policy. More importantly, it defines
how PSNH will define, manage, and perform quality control of CapEx projects.

"A project is defined as a commitment by Eversource of internal and/or
external resources to accomplish an initiative that will have economic
impact to the Company, its customer and/or is required by policy or
regulatory standards. The overall policy objective is that projects should
be evaluated and approved in accordance with the DOA prior to the
commitment of company resources."

Importantly, PSNH, like other utilities, provides initial funding dollars for the
physical initial scoping and engineering of the project. This early Conceptual Estimate
should not be used to compare with the project's as-built final cost as the initial

9 Data Request BPA-1-12, Att. B p3
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Conceptual Estimate does not contain expenses associated with equipment, construction
labor, property procurement, overheads, etc.

In concert with the capital budgeting process and ASP-01, but integral to the
approval process, the PSNH/Eversource's formal Delegation of Authority (DoA) policy
clearly defines the management approval required for the total project value. The higher
the project value, the higher up the management chain for approval is required.
Ultimately this can lead to the Board of Directors' approval requirement. DoA is an
accepted standard industry policy and practice allowing the appropriate management
levels to oversee project approvals actively. The CFO organization is the corporate
sponsor for these two policies.

Supplementing APS-01 and the DoA are the following related policies and
procedures: 1°

e Capital Project Approval Process Job Aide, (JA-AM-2001-A, Rev 5 6/1/2020)

e Engineering Deliverables Administrative Procedure (M7-EN-2000, Rev. O, Eff.
7/1/2020)

e Power Plan Procedures Manual and Users Guide

e Integrated Planning and Scheduling Process Playbook (IP&S Playbook)
(Revision: 0.1, November 30, 2017)

The Capital Project Approval Process Job Aid provides instructions and guidance
on the process. It identifies the organizations responsible for the capital program project
review and approval process following the APS-01 policy. The Business and Quality
Assurance, Transmission Organization, is responsible for administering the Job Aid. RCG
found using a Job Aid to provide detailed instructions for creating a project is consistent
with industry practices.

Engineering Deliverables Administrative Procedure* provides the detailed
responsibilities and specific actions engineering personnel (PSNH/Eversource and
contractors) must follow in the capital project development and approval process.
Specifically, this procedure offers guidance for each design phase of a project.
Additionally, it provides a complete list of deliverables to be considered by the engineer
in developing the design packages for all transmission and substation projects. Most
importantly, it allows the project sponsor to validate the design against the need
statement and the accuracy of the project estimates and budgets.

10 Data Request BPA-1-012
11 Data Request BPA-5-007
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RCG found this procedure to be consistent with industry practices. However, RCG
found many instances where the design packages did not include sufficient details
regarding the alternative solutions considered. \Additionally, one substation project
designed by a contract engineering firm did not receive a good review from the project

sponsor. It resulted in the need for considerable rework and additional capital costs. See - [Commented [PMBA40]: See Comment #30.

specific examples in the Engineering Section of the report.

Power Plan Procedures Manual and Users Guide'? provides detailed instructions
on using the Power Plan software in the capital budget, project development, and
approval process. Included are specific instructions for developing the project funding
request and creating the work order. These recently updated procedures clarified the
requirements for the attachment of project documents including the PAFs. RCG found
these procedures consistent with utility industry practices and supports the
documentation filing practice improvement.

Integrated Planning and Scheduling Process Playbook (IP&S Playbook) 3 provides
detailed steps for the following:

e Anannual work plan,

e The weekly “work order plan”, and

e The schedule for field and station operations, electric service, and response
specialists.

The annual work plan process covers work identification, budget and resource
balancing, and the development of project scope details. The work order planning process
lists the prerequisites required for a work order to move into the scheduling window.
Once in the scheduling window, the weekly and daily scheduling is developed. This
planning results in a weekly work plan targeting 80% of the available hours, with the
remaining hours focused on emergency and emergent work. However, the associated
work orders for each project do not include targeted work hours to enable supervision to
assess individual crew performance.

RCG found the processes and practices described in Eversource’s IP&S playbook
to be, with the exception noted above, consistent with utility industry practices and found
it implemented consistently across PSNH.

The above policies and procedures are combined into PSNH's annual capital
budget and project development processes.!* The PSNH Capital Budget starts with
reviewing and updating the Long-Range Plan and associated five-year budget forecast

12 Data Request BPA-11-012 Att. Aand b
13 Data Request BPA-12-016
4 Data Request BPA-8-029
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early each year. The capital budget development for the upcoming year follows later (in
the year) with the annual executive challenge session. At this session, Distribution Line
Projects are discussed, including:

e Peak load and reliability-driven projects,

e Line upgrade projects associated with meeting distribution planning criteria,
and

e Any distribution ROW rebuild projects, where the scope of the work is a
project rather than the $100K limited ROW annual program.

Further, projects in process, including pole-top distribution automation, oil filled
circuit breaker replacements, animal protection, obsolete relay replacements, and annual
projects such as transformer purchases, new services, and municipal driven work will
require budget funding forecasts. Collecting all projects with forecasted estimates leads
to a preliminary annual budget.

PSNH leadership then reviews the preliminary annual budget. If approved, it
becomes the basis of the capital plan and is presented to Eversource Executive Leadership
and the Board of Trustees for approval. Adjustments to the following year's capital
budget are based on actual project costs, schedule adjustments, and emergent system
needs. The decision on whether to fund a project currently unidentified in the capital
budget is made monthly at the Capital Budget Review Meeting, chaired by the President
of NH Electric Operations.

Since most distribution line project development takes place before the Challenge
Session (described above,) preliminary design work is already underway (provided budget
approval has been received.) However, the specific line projects cannot move forward to
construction without first being approved by the NH Project Approval Committee (NH
PAC). At this point, the Project Approval Form (PAF) is submitted to the NH PAC for review
once the design is complete. The decision to use internal or external resources is then
selected, ensuring the best estimate is available at the time of the NH PAC review.
Distribution line projects are then prepared and presented by the organization that
initiated the project.

Similarly, substation projects are developed based on the priorities outlined in the
annual capital budget and presented to the Eversource Project Approval Committee
(EPAC). Since the duration of substation projects is typically longer and more complex
than distribution line projects, initial funding and partial funding are requested regularly
to support detailed design deliverables. Full funding authorization, approved by EPAC, is
required before a substation project can move to construction. Distribution substation
projects are also prepared and presented by the initiating organization.
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RCG found PSNH/Eversource's capital budget and project development process
consistent with industry practices. However, as previously discussed, there are limited
opportunities for proposed distribution line projects to undergo peer-to-peer challenges
to design alternatives.

PSNH/Eversource has updated its capital budget and project development policies
and procedures during this BPA to reflect Eversource's improvements in cost estimate
documentation, alternative solution development, and document retention. A number of
these improvements were a direct result of interview discussions. fThe following exhibit

reflects improvements Eversource has made in its capital business process‘: - [Commented [PMB41]: Comment #2.

Exhibit 3 - Life Cycle and Improvements15

In 2021 changes were implemented regarding the Distribution Line Capital Project
Process. The "pre-construction final estimate" is now the estimate that the NH PAC will

15 Data Request BPA-7-004 Att. p9
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approve, and the construction organization will be held accountable for delivering the
project's final cost. 1

However, two components of the budgeting process contribute to the confusion
experienced by outside parties, in particular the Division, involving estimates and
additional costs added to the original estimate.

e The term Supplemental funding is defined in APS-1 but routinely misapplied.
"Should additional, unexpected costs to the project materialize, the formal
process described as the "Supplemental” attaches those costs to the original
authorized pre-constructability Estimate."’” RCG understands that these
"Supplementals" go through a rigorous review by the engineering
organization for substation projects. For line distribution projects outside the
substation fence, any supplementals are approved by the Director of New
Hampshire Distribution Engineering after a thorough vetting. ‘During RCG's
review of the CapEx projects data request (DR) form, the RCG team found
that the term “supplemental” could become confused with total project cost
(combining the original authorized amount with the additional supplemental
dollars and called the supplemental.) This set of conditions could create a

point of confusion for anyone not familiar with the form.\ - [Commented [PMB42]: See Comment #13.

e Inone project, PSNH pointed out that the extra cost was due to an unforeseen
change in the contractor selected and included in the Pre-Constructability
Estimate because the work had not yet started. We agreed, subject to
Eversource's accounting department approving the policy definition until the
metaphorical “shovel hits the ground.” These unforeseen cost changes would
not be supplementals for this report but included in the Pre-Constructability
Estimate. In Eversource's 3" Step Adjustment filing, the term "supplemental"
was used in the supporting spreadsheets as the heading title for the total
expenditure column, including any supplemental funding. This approach has
continued to contribute to confusion on what data PSNH is presenting and
does not contribute to clear communication of the overall PSNH position.

PowerPlan may indirectly create another point of confusion for outsiders
reviewing the CapEx project estimates from two aspects, the number of estimates
produced during the project's development and the use of the term "supplemental." This
issue is reviewed further in the Engineering section of this report. During a review of one
of RCG's requested CapEx projects, one project led to significant discussion between RCG
and several members from distribution operations. The discussion focused on when a
supplemental is genuinely a part of the initial Pre-Constructability Estimate and,
therefore, not treated as an additional unplanned expense. The project was not in

16 Data Request BPA-12-014
17 APS-1
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construction, but the estimate increased due to a change in contractors. The Company
argued that since the winning vendor had not been identified during the final efforts of
the Pre-Constructability Estimate, the additional cost resulting from a change in
construction contractor should not be held against the project estimator as an oversight
cost. Without formal input from the Eversource accounting department, we settled on
the fact that, before the start of the project, we would consider any additional cost as
part of the Pre-Constructability Estimate for this process review.

The first two independent oversight reviews appear to work well for those
substation projects due to the high dollar value of the projects exceeding the minimum
threshold. The distribution line projects are typically below this predefined value and not
subject to these two oversight review processes. The reasoning behind these limits is
reviewed below, along with a short definition of each function.

3.5. Many current substation capital projects under construction may not have fully
benefited from the post-2018 CapEx process and policy changes.

Substation projects can span years between need identification and completion
due to completing critical sub-project elements, including detailed engineering, acquiring
properties, obtaining licenses and permits, conducting environmental assessments,
approvals, and significant equipment production lead times. Therefore, many existing
substation projects could have started five or more years ago, preceding the current
policy and process changes surrounding CapEx projects.

Substation projects covering multiple years have added to the complexity of RCG's
evaluation of these large capital projects against our CPPM. Eversource CapEx projects'
processes and policies were changed around 2018. However, several current projects
under construction were designed before 2018, meaning they were designed and
engineered under the previous policies and processes, which lacked the benefits of the
new process elements and potentially impacted their accuracy. In addition, some system
design standards have been modified, either by policy or upgraded distribution system
standards. These concerns are discussed in the engineering chapter. All of this can cause
explainable and acceptable variances. Further, some projects had significant issues
resulting from not having the benefits of the new policies and procedures. Several of
these will also be addressed in the Engineering chapter.

Recommendations

R.2 \Ensure all three Eversource oversight functions review an appropriate sample of

capital projects over $250,000 annually.[ [Commented [PMB43]: See Comment #14.

R.3  Introduce formal peer reviews into the overall CapEx project development early
in the process to support enhanced decisions and training for design engineers.
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R.4 \Enforce proper use of the term Supplemental consistent with APS-1 throughout

the entire CapEx project process, including engineeringL [Commented [PMB44]: See Comment #15.

R.5 Include planned project hours on field work orders to support crew productivity
performance and measurement.

R.6  Save project alternatives for future reference and reporting to the Division.

Engineering Capital Project Approval Process

4.1. The capital project approval process is well designed, but its complexity varies
with the project class. Further, formal initial peer reviews are not formally
included.

Exhibit 4, provided to RCG during the Kickoff session, shows the hierarchy of the
capital projects approval process and the two different process versions.

Exhibit 4 - High-Level CapEx Project Approval*®

APS-01 is Eversource's formal and governing accounting policy and process. This
document includes the traditional definition of the Supplemental. Supplemental is
additional capital funds added to the original authorized CapEx project's budget, initially
referred to as the Pre-Constructability Estimate by Engineering after their design process
is finalized. Pre-Constructability Estimate is critical as it signals the end of the engineering
phase and becomes the number used in the Full Funding Request approved at the

18 Capital Project Approval Process, JA-AM-2001-A, Rev 5 Job Aid
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Eversource Project Approval Committee (EPAC) or New Hampshire Project Approval
Committee (NHPAC). Any Supplemental applied to either substation or distribution line
projects are formally reviewed by the appropriate leadership team.

Importantly, all substation design engineering work is managed through
Eversource's Substation Engineering function regardless of whether it is for transmission
or distribution. Further, it encompasses all Eversource distribution companies regardless
of distribution voltage variations. This design centralization is expected in the electric
utility industry. It promotes consistent design results for specific substation types,
minimizing the potential for errors while promoting design consistency across PSNH by
primary voltage combinations. Further, it allows operations to better use their resources
and engineering personnel across the PSNH system. The voltages may differ, but the
protection and switching procedures can be the same, reducing the potential for field-
induced operating errors.

RCG discovered one significant flaw in the CapEx estimating process; it required
the project estimators only to use the direct costs associated with the project. RCG
identified this early in our discovery effort. Since then, Eversource has changed the APS-
01 policy as of January 1, 2022, to incorporate the indirect costs associated with the labor
and materials. This change in APS-01 can move larger projects back within the PSNH's
accepted variance of plus/minus 10%.

The JA-AM-2001 — Project Approval Process takes the overall Distribution CapEx
project approval to a more technical and granular level of actions and approvals during
the needs assessment and engineering design. It is here where a critical distinction occurs
between substation and distribution Line projects. As shown in Exhibit 2, the substation
projects must first go through the local Solutions Design Committee (SDC) and, with their
approval, advance on to the EPAC, which must approve the CapEx for all projects from
across the Eversource family of companies. Both committees can return the project to
the designers for additional design and requirement efforts. The PSNH SDC committee,
which tends to be a technical review, will work with the designers before the SDC
presentation to ensure that the required forms are correctly completed and that the
selected design meets the PSNH's expectations.

4.2. The Distribution Substation Approval process is detailed and permits close
tracking of the project's budget development through a series of evolving
estimates in PowerPlan that reflect Engineering's efforts. But the process
appears to lack sufficient formal peer-level reviews.

fThe process appears to lack sufficient formal peer-level reviews that allow
alternate designs to be considered earlier in the process and function as a learning tool

for engineers. \In addition, it provides for the use of the term Supplemental before an . [Commented [PMB45]: See Comment #3.

authorized capital project is designated, potentially creating a point of confusion for
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outside parties’, in particular the Division, not having the benefit of the list of estimates’
definitions, selects and reviews the wrong estimate for comparison with the project's final
installed cost. This situation is the result of the Company not providing adequate
definitions on each of the different estimated prepared.

Exhibit 5 shows Eversource's Substation Project Approval process, including the
Supplemental Authorization process. An important distinction is that substation
engineering is positioned in Eversource for all three states. The process is complex in its
flow but appears to provide Eversource with most tools RCG deems appropriate and
necessary for NH Substation-type projects. It does not, to our knowledge, have a rigorous
formal peer review. The reviews are performed by management in the two large-format
meetings conducted twice monthly and on the same day. The EPAC session involves many
participants from across the Eversource family of companies and appears to be financially
focused. Several members of the SDC meeting attend the EPAC session as well.

Exhibit 5 includes a subprocess for Supplemental increases during the engineering
efforts. This use of Supplemental at this project stage is one of those communications-
definitional issues raised earlier. According to APS-1, the use of Supplemental is reserved
for projects having Full Funding Authorization. In other words, they have achieved the
Pre-Constructability Estimate status and are authorized to proceed. This use is not the
case for the engineering estimates that precede this part of the process.
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Exhibit 5 - Substation Project Approval Process

Because of the number of participants at the EPAC meeting, 70 or more
employees from across all Eversource operating companies, these meetings are held via
Microsoft Teams. Given the medium, RCG could not determine the participant's level of
individual engagement during the session observed by RCG. Further, the SDC meeting is
held similarly without as many participants.

Our review shows that the engineering line management structure for the
engineering and operations functions is dedicated to robust oversight of the Substation
CapEx projects. More on this is provided in the Engineering chapter of the analysis.
Further, there is a significant level of person-hours devoted to reviewing projects at
multiple levels.

\Based on the management interviews and observation of two formal committee
sessions involving a significant number of personnel beyond voting members, this process
involves a considerable time commitment to review CapEx projects and programs. The
two formal bi-weekly meetings occur at the New Hampshire SDC and Eversource (EPAC)
levels. An important point here is some projects will not clear these sessions and will be
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tabled until they meet the standard design/financial requirements. RCG did not witness
extensive questioning on projects in either meeting. Given the size of the EPAC meeting
and the number of projects being reviewed, this was not surprising, but RCG would be
remiss if we didn't comment on this format. Having such a large forum at EPAC with an
unexpectedly lower participant involvement seems counterproductive and may not be
supportive of a learning exercise.\

SDC reviews the substation engineering projects' technical readiness to move to
the EPAC. At this committee, the primary focus is completing the PAC forms and a review
of alternatives. RCG considers this to be a pre-screening activity. In addition, before this
meeting, SDC team members meet with the project designers to evaluate the worthiness
and the technical adequacy of the preparation of documents required by the two
committees. The informal SDC pre-meetings function somewhat as an informal peer
review described in RCG's CapEx Process but not entirely, since the principal effort of the
pre-SDC meetings is to ensure forms are adequately completed.?

The purpose of these committees is to move forward those engineering projects
to be included in the formal authorized capital plan for PSNH in the form of a Full Funding
Request. Once approved, the project receives the necessary management signatures
consistent with the Delegation of Authority policy.

Before full substation project authorization, the engineering of projects is tracked
using PowerPlan, which follows the project's engineering development estimates through
the final Pre-Constructability Estimate. PowerPlan provides management with critical
insights into the formation of the final estimate. However, PowerPlan creates several
interim ["Building Block" estimates as a project moves toward the final Pre-
Constructability Estimate. When the DOE requests all the estimates associated with a
given project, PSNH/Eversource must provide those building block numbers generated
from the conceptual engineering estimate through the Pre-Constructability Estimate.
Once again, it creates another point of confusion for third-party reviewers, even though
PSNH must comply with the request even if the intermediate estimates are only building
blocks used to achieve the Pre-Constructability Estimate. This situation is aggravated
when the estimates provided are not accompanied by appropriately detailed
documentation explaining each intermediate estimate's purpose.

4.3. The Distribution Line projects follow a less complex process but still contain the
same concerns related to clear communication and terminology definition.

The Distribution Line Projects process, Exhibit 6, only involves one approval
committee, the NH Project Approval Committee (NHPAC). Further, the final arbiter is the
Director of Distribution Engineering, who also serves on the committee. Projects can be

9 |nterview 34
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tabled and resubmitted after the identified issues are satisfactorily addressed. RCG
learned from the Director that this is a highly iterative process.

As with the substation projects' flow, Supplemental is also used in this engineering
process flow. The NHPAC committee is different from the two substation approval
committees in that it approves the project technically and financially.

Exhibit 6 - NH Distribution Line Project Approval Process

Since these projects are less complex and have a significantly lower dollar value,
the need for the same level of rigorous review as the substation design process is less
critical. RCG agrees with this determination. Once again, the term "Supplemental"
surfaces as shown in the above Exhibit and is used similarly as with the substation
approval leading to the same type of confusion if the estimate is not the Pre-
Constructability. Regardless of the project type, either substation or distribution line, the
project is managed using PowerPlan, which tracks the project's engineering development
cost estimates through the final Pre-Constructability Estimate. As before, it creates
another point of confusion for third-party and regulatory reviewers, even though the
Company must comply with regulatory requests. This is particularly true when the
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estimates lack the appropriate documentation explaining each intermediate estimate's
purpose.

The distribution line projects still have a risk component that should be
understood and accounted for during the design. Several issues are generally reviewed
before a project is approved and the final budget is incorporated into the annual PSNH
capital plan. Specifically, these include:

e Soil conditions, rock ledge that could require more time, and the use of special
digging equipment,

e Water table depths, where appropriate, could impact the installation process
by requiring water mitigation efforts,

e Other in-ground obstacles that would potentially require the relocation of
poles or trenches in the case of unground cables,

e Obtaining rights-of-way over private property,

e Tree trimming and removal can, in some locations, be complicated due in part
to landowner concerns,

e Municipal roadway requirements, and

e Soil removal and disposal requirements.

Generally, line projects have fewer unique components. PSNH/Eversource has
recently changed several design requirement policies to replace worn/aged equipment
to add significant resilience. In addition, the recent policy changes will improve the
purchasing leverage of PSNH/Eversource in general, which in the coming years will lead
to better management and predictability of material unit costs for line equipment.
Further, it will reduce inventory carrying costs and the overall level of stores by
eliminating the need to maintain many different voltage types of the same components.
One line hardware component has a side benefit, moving from three other voltage class
insulators to standardizing on 34.5kV units will increase the voltage creep distance
customarily required for the 12kV and 4kV systems and potentially reduce the need for
insulator cleaning on the two lower voltages caused by natural contamination from air-
born materials like dirt and salt.

PSNH's tree trimming policy and approach appear adequate for the geography.
Issues with tree trimming tend to surface in population centers where property owners
live. They have genuine concerns regarding the impact of tree trimming on the aesthetics
of their property, which could lead to a perceived lowering of property value. The issue
of aesthetics is shared across the electric utility industry, and the solutions can be
complicated.

The final approval for distribution line CapEx projects rests with the Director of

New Hampshire Distribution Engineering (DoNHDE). The DoNHDE has the final approval

and performs any necessary follow-up with the distribution designers, particularly when
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additional costs exceed the originally authorized CapEx dollars. These overages are
tracked by a meeting with the Director to explain the overages.

typical useful life is dependent on the local climate and soil conditions. Pole loading
conditions are another potential issue as well, but this can be managed by the size and
type pole used. Several recent storm events brought to light the fragility of some of this
inventory, so management changed the policy concerning outcomes from post-third-
party inspections. Instead of repairing poles with modest ground line rot issues, the new
policy requires that poles be replaced with stronger Class 2 poles. It is important to stress
that the replacement policy is based on potential for pole failure concerns and not on a
wholesale pole replacement. Interestingly, the Division raised the concern that several
poles were replaced in one area that didn't appear to need replacement. RCG investigated
the specific situation and learned that a communication company requested the pole
changeout to provide better working clearances for their personnel. The communications
company paid for this requested work.

Another difference between the substation and line projects is that line projects
have a shorter “working” period (from engineering to completed construction). Because
line materials don't require the production lead times that substation transformers need,
the designs are less complex, and installation is more straightforward. However, we have
found that distribution line equipment can occasionally experience supply chain issues.

The above suggests that Line CapEx is far simpler and lower cost than substation
projects. \However, independent oversight of the process and risks should be routinely
performed to ensure that operations and management of distribution line projects are
carefully following guidelines, and decision-making is within PSNH bandwidths[.:l:hﬁei
defined term "Supplemental" is inappropriate for early engineering project design efforts
and can create confusion for third-party and regulatory interpretations of the estimates.

4.4. RCG found that PSNH senior management actively monitors the NH capital
budget and the individual capital project costs and schedules.

In addition to the EPAC, SDC, and NHPAC, periodic meetings focus on monitoring
additional aspects of the CapEx process, as reflected in Exhibit 7.2° Further, the
distribution operations organization holds a daily morning briefing to review the
overnight system operational issues, switching plans for the day, and any impacts on the
scheduled project work.?! Considering PSNH's continuing improvement effort to refine
their estimating process, RCG believes that the number and frequency of meetings
focused on capital projects are appropriate in the short term. However, RCG thinks this

20 Data Request BPA-13-007 Att.
2 Interview # 67
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level of focus could be unsustainable in the future as management shifts its focus on other
pressing business issues.

Exhibit 7 - CapEx Project Process Oversight
PSNH CAPITAL PROJECT PROCESS - MEETINGS AND COMMITTEES

Committee/Meeting Procedure # of Attendees Duration Erequency
@ (b)

1 Project Team M6-PM-2001 ~7 ~lhour  Weekly/Bi-Weekly

2 Schedule Review N/A ~20 2 hours Weekly

3 Outage Coordination (T&DCC) N/A ~20 1 hour Every 2 weeks

4 Distribution Engineering Capital Project Status/Tracking N/A ~16 90 min Monthly

5 Joint Planning/Engineering/Operations N/A ~15 2 hours Monthly

6 Distribution Engineering Challenge Session N/A ~20 2 days Annually

7 Capital Budget Review (CBRC) N/A ~20 2 hours Monthly

8 NH Project Approval (NH PAC) APS-01/JA-AM-2001-A ~10 2 hours Every 2 weeks

9 Solution Design (SDC) JA-AM-2001-A ~15 2 hours Every 2 weeks
10 Eversource Project Approval (EPAC) JA-AM-2001-A ~22 4 hours Every 2 weeks

(a) The number of attendees listed above are the attendees that are required to attend. The number of attendees and representatives from different areas of the organization are
invited and do attend and will vary depending on the meeting and the the complexity of the agenda topics for that particular standing meeting.

(b) The duration of the meetings listed above is the typical time allotted in the calendar invite. The duration will vary depending on the meeting and the agenda topics for that
particular standing meeting. Please refer to the narrative description of each meeting for a more thorough understanding of the duration.

4.5. Using the term Supplemental before a CapEx project is fully funded and
authorized adds significant confusion to non-Eversource reviewers of CapEx
projects.

The term "Supplemental” is defined in APS-1 as an addition to an already
authorized project budget estimate (comparing actuals to the approved Pre-
Constructability Estimate.) “Supplemental” can also specify a project as it moves into the
CapEx management process flow with “Full Funding” approved. Before this stage of
project development, the early estimates maintained in PowerPlan are still preliminary
estimates that evolve as PSNH/Eversource engineering or contract engineers progress
toward the final design and estimate.

RCG believes that using the term "Supplemental" during engineering’s project
development efforts may have helped lead the Division to misinterpret the provided
estimates and select an earlier estimate preceding the Pre-Constructability Estimate when
making comparisons to the actual project cost. This scenario potentially led to the
Division's decision to recommend disallowing a significant portion of a rate increase,
followed by the need for this process audit. The Division Staff received all the estimates
without sufficient definitions, causing them to select an inappropriate early estimate to
conduct their analysis, instead of using the actual final Pre-Constructability Estimate.
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In the future, any estimate created before a Pre-Constructability Estimate should
be marked as a Design Development Pre-estimate so that it cannot be repeated. \The
purpose is to eliminate confusion for the non-Eversource reader. Supplemental should

not be applied to any of these building block estimatesL [ Commented [PMB50]: See Comment #16.

Engineering and Systems Analysis functions

5.1 In RCG’s opinion, PSNH/Eversource’s engineering departments are structured
properly to provide the appropriate level of attention to maintaining and improving the
\ distribution system, consistent with generally accepted industry practices. However, \
‘ opportunities exist to enhance these efforts. ‘

The Division had concerns relative to PSNH’s approach to developing capital
projects for system improvements, customer expansion, and environmental upgrades
and to changes made in PSNH’s planning criteria which increased the number of potential
capital projects. RCG performed a comprehensive review of engineering practices to
understand better the appropriateness of policies and processes governing the
Company’s actions in identifying, designing, and building a robust distribution system.
PSNH’s engineering CapEx efforts were compared to industry standards by reviewing a
subset of capital projects (Appendix D) to determine if policies and processes were
consistently applied. Specific engineering designs were not evaluated as this is out of
scope for this process audit.

The findings are presented in the Engineering section of this report according to
the following subsections:

e Organization - reviews the appropriateness of the engineering function;

e Engineering Project Control Processes - outlines project development from
identification through design-build;

e Energy Forecasting - predicts the growth of customers and attendant energy
demand and usage;

e System Planning Criteria - describes the system planning criteria and technical
design guidelines used to identify potential problem areas in the distribution
system and associated substations; included is an assessment of the
Distribution Pole Replacement Program (pole testing, selection, and
replacement);

e System Planning Studies - explains how solution alternatives are identified and
developed for projects built before and after changes in the planning criteria;

o Reliability Analysis - quantifies historical system performance; included is an
assessment of Worst Performing Feeders (a statistical performance measure
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applied to distribution feeders to assist in prioritizing capital projects) and an
assessment of \system resiliency practices (the adequacy of future system
reliability performance); and

e Distribution Energy Resources (DERs) - evaluates NH DER integration impacts
on the distribution system and actions taken to resolve potential
performance and safety issues.

The two most significant areas for improvement are communications (both
below will illustrate the Eversource/PSNH’s work in structuring its engiﬁéériinigie;‘fBth,i
with control centered around two distinct management structures: A substation design
function and a distribution line function. Both functions appear to be well designed for
their respective areas of responsibility.

Communication and potential management oversight concerns will also be
addressed as they apply to distribution system planning criteria, study methods,
engineering tools, decision processes, and technical standards based on reliability and
resiliency improvement projects. Communication was the single biggest issue throughout
the CapEx engineering process.

5.2 The Engineering Organization is bifurcated between Eversource and PSNH. Complementary
organizational responsibilities are accomplished at the Eversource corporate and PSNH levels
that encapsulate the core functions of a robust distribution engineering group necessary to
design and enhance the distribution system. A relatively new Grid Mod function has become a
core part of the engineering operation.

Director-level and higher management positions have three-state (CT, MA, NH)
responsibilities giving managers the flexibility to assign staff where they are most needed.
For processes and technologies to be successful and efficient, each must be
interchangeable across all three states?? (to the extent possible with state-specific
voltages) and well documented in the Distribution System Planning Guide (DSPG).?3

In NH, System Planning focuses on substations [distribution, bulk (115kV and
above)], non-bulk substations (less than 115kV), and transmission lines (transmission is
not directly part of this process review). Responsibilities end at the substation fence
(except for transmission and interconnections between substations). NH Distribution

22 Interview #18
2 |CIRP, Oct 1, 2020, Appendix D
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Engineering is responsible for everything outside the substation fence and works with
System Planning on substation feeder connections.?*

A Substation Advanced Analytics Group was formed by the VP of Substation &
Transmission Engineering to encourage a forward-thinking atmosphere. When the need
for a software tool is identified by engineering, this group will research an outside source
or perform an in-house development. This group also ensures that engineers have the
best tools for successfully performing their jobs.?> An example is securing the Electric
Power Research Institute’s (EPRI) Power Transformer tool (PTX) to support Eversource’s
power transformer health evaluations. Another example under development is Smart
Inspect, a machine-learning tool to anticipate pole failures or vegetation encroachment.
It has been successfully used in a CT pilot program; MA will be next followed by NH
(schedule TBD).2¢

The Protection & Control (P&C) group is responsible for:

e All distribution of P&C equipment, application, and settings outside the
substation fence (pole-top reclosers, automated switches); and

e All T&D P&C equipment and attendant device settings inside the substation
fence (relays, equipment protection, system control and data acquisition
(SCADA), capacitor bank controls and voltage regulator controls).

The P&C Group designs the protection and control scheme. The Distribution Field
Engineering (DFE) group is appropriately responsible for managing the distribution pole-
mounted voltage regulators and capacitor bank controls & settings. Further, the DFE also
correctly handles the fuse sizing or TripSaver application. P&C is responsible for all
protection/automation settings (anything that must coordinate), including line reclosers,
automated switches, and any communications-related devices.?’

The Director of NH Distribution Engineering is responsible for the NH Distribution
system and its five geographic regions. This Director has five managers . . . one for each
of the five regions. Each manager has:

e Two or three engineers,
e One supervisor, and
e Eight designers (technicians) reporting to the supervisor.

2 Interview #13
2 Interview #15
26 Interview #15.
27 |Interview #34, Interview #21
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The designers use Maximo (or Storms which Maximo is replacing) to design
distribution projects. A “design” includes anything from line extensions, reconductoring
for load growth, and pole-top distribution automation down to fused cut-outs. This group
designs everything along the streets but is not responsible for day-to-day issues handled
by Distribution and Field Engineering by using daily calls to review outages affecting more
than 100 customers.

Action plans are prepared if a device has been impacted three or more times in 90
days or if the device has a high customer count.?® Engineers are responsible for high-level
designs, e.g., “We need to run a wire from here to there, or an underground circuit needs
to happen.” It is then assigned to the designers to complete project design details.?®

There is also a Director of Distribution Technical Engineering (DTE) with three-state
responsibilities. Reporting to DTE:3°

e A Resiliency Group that coordinates Distribution Automation (DA) designs. The
Resiliency Group works with Distribution Engineering to design fast-transfer
switch locations and TripSaver locations;

e Three single-state managers for GIS and associated standards; and

e One three-state Manager for Reliability and Resiliency. The position was
vacated in July 2021 due to retirement and has yet to be filled. The Director of
NH Distribution Engineering has been handling budget and planning issues for
NH in the interim, and the Director of DTE has been addressing reliability and
resiliency issues.

The Manager of Substation Design Engineering (SDE) reports to the Director of
Substation Design and is responsible for substation asset management in NH. While SDE
is not involved with physical testing, SDE is responsible for “Asset Management”
(evaluating device conditions and acting on test results). If an asset needs replacing, SDE
is responsible for the associated design. SDE does not use Storms or Maximo like
distribution line engineers and technicians but instead locate stock codes and procure
equipment.3! Asset Condition, System Planning, and SDE groups work closely together.3?
SDE’s key concern is having adequate capital funds to complete multi-year programs.
Recognizing the capital budget is fixed, SDE competes for annual capital funds for every
project and program.

28 Interview #16
2 |nterview #11.
30 Interview #11
31 Interview #61
32 |Interview #13
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The Manager of Protection & Control Compliance, Standards and Support reports
to the Director of Protection & Control Engineering and has three-state responsibilities,
including standardizing P&C designs, protection schemes, philosophies, and equipment
for the different primary voltages.??

5.3 Although New Hampshire’s Grid Mod’s efforts are in the early stages, PSNH
is performing needed functions to incorporate Grid Mod into the distribution
system.

Grid Modernization (Grid Mod) Programs are rapidly becoming the norm across
the industry. Eversource’s Grid Mod Group was formed to implement Grid Mod programs.
Unlike Massachusetts and Connecticut, New Hampshire’s Grid Mod efforts are in the
early stages.

Groups like PSNH’s Grid Modernization Group are becoming popular across the
electric industry as utilities identify better ways to manage voltage and outages impacting
residential and business customers, especially given the rapid adoption of
microprocessors in most electrical devices, HVAC systems, security systems,
communication systems, and major appliances.

The Grid Mod Group’s strategic goal is to evaluate and implement new
technologies and solutions that will benefit system performance/operation, including the
following responsibilities:3*

e Deploying software solutions: Collaborating with System Operations and
Distribution Engineering to deploy software to control and optimize the grid,
using DER to manage peak demand, reduce energy, and control voltage. These
software tools establish a flexible DER platform to help facilitate adoption.3®

e Facilitating the use of real-time technologies: Collaborating with engineering
to implement new real-time technologies and develop multiple use cases.

In their charter for facilitating new real-time technologies, the Grid Mod Group is
responsible for delivering the following software solutions:3¢

e Synergi \(a software tool for time-series load flow planning/forecasting) {Commented [PMBS53]: See Comment #52.

implementation,

3 Interview #34
34 Interview #19
35 Interview #19
36 Data Request BPA 6-004, page 2
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e Distribution Management System (DMS) implementation (scheduled for
completion in 20223%7); to add fault location intelligence,

e Geographic Information System (GIS) consolidation, and

e QOutage Management System (OMS) upgrade Storms-to-Maximo.

The Grid Mod Group routinely collaborates with System Planning, Distribution
Engineering, and Substation Engineering to accomplish these objectives. This Group is not
responsible for system design (circuit ties or DA location/selection, NWA solutions) which
is the responsibility of System Planning, Distribution Engineering and Substation
Engineering.

A formal Grid Mod Program had been proposed for New Hampshire, but the PUC
has yet to approve the funding. In the interim PSNH plans to work with stakeholders and
the DOE to identify potential future investment opportunities.3® So far, PSNH has
identified the following program objectives:3°

e Increase system efficiency and reduce demand;
e Advance penetration of DA and control to the customer meter (grid edge); and
e Facilitate integration of clean energy solutions.

High-potential projects involve the use of new technologies not currently part of
PSNH’s capital plan. For example, volt-var optimization (VVO) and conservation voltage
reduction (CVR) programs are not part of existing capital budgets but are included in plans
to improve operating efficiency, reduce costs, and enable DER.*°

Eversource supports grid modernization programs managed by the Grid Mod
Group to justify the accelerated deployment of microprocessor relays with advanced
distribution automation on primary feeders. This would facilitate more extensive use of
automated controls and advanced protection schemes, enhanced use of existing
resources, and reduced technical barriers to DER integration. A key outcome would be a
reduction in the number of customers impacted by outages through smart switching
devices to strategically loop distribution feeders and create line segments of 500
customers or less (an Eversource target goal).

37 Interview #16

38 Data Request BPA 6-004. Interview #19.
39d.

0 |Interview #19.
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5.4 Engineering and Project Control Processes are well thought out and reflect elements found
in other leading utility engineering organizations.

In 2018, Eversource implemented standardized processes and controls for
Connecticut, Massachusetts, and New Hampshire for project engineering and project
management to improve communications between departments and to
facilitate/improve the capital approval process. Eversource recognized incomplete or
poorly written design documentation could lead to projects being rejected or
underfunded. Section 5.7 - below will review and comment on these processes.

5.5 Eversource’s Substation Design and Engineering has a formal process for project ‘
development and design that is divided into four distinctive phases. This overall design process \
is excellent and consistent with industry practices. ‘

The exhibit below shows the standardized process flow chart for substation
engineering projects.*!

Exhibit 8 - Standardized Engineering Process Flow Chart for Substation Projects

Four phases of engineering design are identified and used throughout the Capital
Project Engineering process. As the design progresses, assumptions and estimates
become more complete, and specific design details emerge. The four engineering design
phases, descriptions, and deliverables are described below.*?

e Conceptual Design — Uses historical site-specific data and conservative
assumptions; satellite images; typical physical design/layout drawings; existing
electrical drawings; and assumed capacity requirements. Conceptual
constructability reviews are conducted by engineering and operations to

41 Eversource NH Business Process Audit Kick-off Meeting, November 4, 2021, slide 9
42 Eversource NH Business Process Audit Kick-Off Meeting, November 4, 2021, slides 10-11
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provide initial preliminary design feedback. Conceptual layout drawings:
electrical one-line diagrams and long-lead-time material lists are created.

e Preliminary Design — Preliminary site development requires above/below
grade site-specific testing/analysis to mitigate potential cost impacts due to
soil contamination, rock/ledge removal, and other unknown below-grade
issues. Historical data begins to replace estimates and assumptions.
Preliminary conceptual design constructability reviews are conducted by
engineering and operations to provide more detailed feedback for the detailed
design. These design elements include preliminary line routings, structural
calculations, evaluation of DC battery system and loading impacts, AC station
service analysis to produce a preliminary site and layout drawings; and major
material lists.

e Detailed Design — Detailed final plans include physical site drawings; line
routings; structural drawings; detailed bill of materials, electrical connection
details; one-line metering & relaying diagrams; relay setting plans; AC and
panel drawings; wiring diagrams; cable schedules; certified manufacturers
drawings; construction plans; outage/energization plans; testing
requirements; and site-specific constraints/risks.

e [ssue for Construction — Final constructability review takes place; contractor
bids are issued/reviewed, and drawings are issued for construction (IFC).

Three additional project phases do not appear in the above process flow chart but
are added in the flow chart below and are circled in red to highlight their placement.
These phases are Initial, Under Construction, and In-Service. 43

Exhibit 9 - Enhanced Engineering Process Flow Chart for Substation Projects

43 Eversource NH Business Process Audit Kick-Off Meeting, November 4, 2021, slide 13
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Systematically moving from the initial design phase to the final in-service phase
produces a defensible design, replacing unknowns with actual, site-specific information.
RCG believes this to be a solid approach generally followed by the industry.

5.6 The number of project cost estimates can cause confusion

The substation CapEx process can be overly complex and potentially
overwhelming to those not intimately involved, leading to misunderstandings,
communication problems, and unrealistic expectations, specifically for non-Eversource
entities. This is especially true when engineering produces several different cost
estimates. For example, the following five phases have been given specific cost estimating
guidelines: 4

e |nitial Phase: -50% -to- +200%;

e Conceptual Phase: -25% -to- +50%;

e Preliminary Phase: -25% -to- +25%;

e |[ssue For Construction Phase: -10% -to- +10%; and
e Under Construction Phase: -10% -to- +10%.

If the cost estimates are not associated with the appropriate design phase and
corresponding deliverables, miscommunications and unrealistic expectations can quickly
occur. RCG suggests the following estimates could be enough:

1) Initial Phase estimate;

2) Preliminary Phase estimate; and

3) Issue for Construction Phase (Pre-Constructability) estimate, the precursor to
Full Funding Authorization.

Written communications are often unclear, e.g., “Issue for Construction” is also
referred to as the “Pre-Construction Estimate.” RCG believes this level of inconsistency
exists within Eversource and serves to add confusion to the process and estimating
practices.

The Distribution Project Approval Process is less complex than for substation
projects. While the overall process is good, communications (especially terminology) both
inside and outside the Company could be improved.

The Distribution Project Approval Process Flow Chart and related observations are
provided in earlier sections of this report.

4 Eversource NH Business Process Audit Kick-Off Meeting, November 4, 2021, slide 12
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5.7 Enhanced documentation and communication elements are needed to ensure clarity of the
Standardized Process Flow Chart for Project Controls, as both are critical for a successful
project.

The standardized process flow chart used by Eversource for Project Controls is
summarized in the Exhibit 10 below.*

The six process elements shown are consistent with responsible actions for any
project. However, the following should also be an integral part of the flow chart and
prominently identified even if included in the Project Management Handbook (control
process element 1):

e Documentation - How information is to be documented and archived for each
project element.

e Communication - The approach for information flow within the
PSNH/Eversource.

Exhibit 10 - Standardized Process Flow Chart for Project Controls

5.8 Project Challenges; Executive Technical challenges documented in earlier sections of this
report are central to moving projects forward. However, formal peer challenges were not
obvious to RCG.

As noted in earlier sections of this report, executive challenges are well
documented. \However, formal peer reviews (if they do occur) are not documented.

4 Eversource NH Business Process Audit Kick-Off Meeting, November 4, 2021, slide 15
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During RCG’s data-gathering efforts, especially from an interview, informal peer reviews

appear to occur. The regularity of these reviews was not obvious to RCG.‘ - [Commented [PMB54]: See Comment #3.

‘ 5.9 ‘Project Alternatives are not maintained once management makes its final selection.‘ 77777 ‘ : [Commented [PMB55]: See Comment #5.

RCG attended an NH-PAC meeting on May 18, 2022, where a project was being
discussed, including solution alternatives. Once the preferred solution was agreed upon,
the Director of Distribution Engineering, the person keeping minutes deleted alternatives
from the project documentation. While this simplifies the resulting documentation, it
provides an incomplete formal record of considered alternatives. This act is transactional
and not strategic and does not recognize the potential future need for defending the
preferred solution. This represents a lost opportunity for improving future
communications and facilitating project approvals.

5.10 PSNH’s load forecast process is consistent with utility practice, the methodology for ‘
developing substation level loads is a leading practice and the results are reasonable for \
distribution planning purposes. ‘

‘PSNH'S peak load forecast methodology is consistent with standard utility
practice, and its use of econometric models to establish the forecast for bulk distribution

substations is a leading industry practice. L - [Commented [PMB56]: See Comment #53.

At a utility, an accurate load forecast is the foundation for effective capital
planning. Contingencies, criteria violations, and other indicators of the need for changes
to existing facilities or the need for additional facilities cannot be established without the
load forecast. Utilities routinely produce an annual system peak demand forecast for
planning and operational requirements and a sales forecast for financial needs. The utility
load forecasting process uses models incorporating relevant aspects of the service
territory, such as the number of customers, household income, employment, and other
variables established to be relevant often by statistical analysis. End-use models, including
appliance saturation and usage parameters, are sometimes relevant to a utility’s load
forecasts.

PSNH’s econometric*® load forecasting model uses industry-standard inputs.*’
These inputs include weather (prior 10-year information of three-day weighted THI
(temperature humidity index)),*® which is similar to ISO-NE.*° The forecast of econometric
data inputs is obtained from an independent outside vendor (Moody’s Analytics).”® The

4 Interview 38 5:15
47 Interview 38
8 Interview 38 12:00
4 Interview 38 6:00
50 |Interview 38 7:30
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variables driving the model are evaluated each year and updated as required.’! The
underlying system peak demand forecast is developed independently from the system
and distribution planners.

PSNH’s load forecasting model produces a 10-year system peak demand forecast™?
and includes a Weather Normal 50/50 forecast and an Extreme 90/10 forecast, meaning
one chance in ten of occurring. The system peak model is considered accurate to within
2% of the weather-adjusted peak?3.

Each bulk substation is forecasted as a portion of the system peak load using an
econometric model related to that substation.>* The bulk substation model is considered
accurate to within 4% of the two-year average.> The Load Forecasting group works
collaboratively with distribution engineers to fine-tune the bulk substation forecasts.>®
For example, load shifts between feeders are recognized in the collaborative process.>’

Additional inputs to the load forecasts include®® energy efficiency instigated by
PSNH. Account executives provide localized known changes,”® and other step load
increases® are incorporated within the bulk substation forecast.

The level of solar generation,®® including customer scale and larger solar
generation installations, is forecast with input from Distribution Planning. However, solar
does not materially impact bulk substation peak load without associated storage due to
timing (between solar peak and system peak) and variability (weather-related).5? Electric
vehicles®® are estimated within the load forecasting process, although vehicles are a
learning process in the current fleet (non-personal) due to the limited data available®*.

5! Interview 38 8:00 and DR BPA 15-4 (awaiting response for confirmation)
52 Interview 38 2:00 and 8:30

53 Interview 38 28:00 and DR BPA 15-5 (awaiting response for confirmation
54 Interview 38 11:30 and DR BPA 15-8 (awaiting response for confirmation
55 Interview 38 28:30 and DR BPA 15-6 (awaiting response for confirmation
56 Interview 38 15:00 and DR BPA 15-9 (awaiting response for confirmation
57 Interview 38 14:30

%8 Interview 38 2:00 and 13:30

5% Interview 38 16:00 and DR BPA 15-7 (awaiting response for confirmation)
0 Interview 38 13:45

51 |nterview 38 19:30

52 Interview 38 24:00

8 Interview 38 21:00

54 Interview 37 56:30
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The peak load process starts in October after the summer peak season and is
finalized by February.®® The sales (revenue) forecast, which is financially focused, is
completed by September.%®

5.11 System Planning Criteria PSNH/Eversource system planning criteria, design standards, and
document control are consistent with industry practices. The Engineering Standards Bookshelf
implemented by Eversource is an industry-leading practice.

Electric power systems are expected to reliably supply power to various loads
under changing weather conditions. To ensure system designs meet these expectations,
system planners use pre-determined performance criteria and digital models to
proactively identify system abnormalities or violations (PSNH/Eversource terminology)
against one or more criteria. Over the years, the industry (IEEE, EPRI, NREL, DOE, EEl,
NRECA, NESA, and others) developed equipment application standards (e.g., ratings) and
system metrics (e.g., reliability indices) to be used by system planners and design
engineers to quantify system performance.

The Engineering Standards Bookshelf implemented by the Eversource provides:
e Asimplified approach to essential document access for all within
PSNH/Eversource, and

e Ensures the latest versions are in one place and easy to access, reducing
engineering design/equipment application errors and facilitating training
requirements.

PSNH’s system planning criteria and design standards are discussed in the
following pages.

5.12 System planning criteria within the Distribution System Planning Guide (DSPG) apply to all ‘
three states while respecting state-specific voltages and system conditions. RCG believes this
process to be consistent with a well-functioning engineering organization. However, having
multiple documents can create a source of confusion in written communications which can be \
avoided by releasing a more complete (revised and combined) version of DSPG 2020. ‘

The Distribution System Planning Guide (DSPG 2020)% is a standard for all three
states to harmonize planning criteria and equipment application guidelines as much as
practical. Past practices, existing practices, documentation, and industry practices are
referenced in the Guide. State-specific exceptions are defined. Resource sharing is

8 Interview 38 18:00
% Interview 38 9:30
57 LCIRP, October 1, 2020, Appendix D
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supported across all three states for processes and technologies where interchangeability
is appropriate.®® DSPG 2020 contains the following major elements:

e Detailed system planning criteria;

e Asset rating criteria;

e Planning methodology to avoid capacity, voltage, and reliability violations:
0 Model development guidelines: Data imported from GIS; linked

demand and DER data; and daily (24-hr)/yearly (8760-hr) planning

scenarios;®

Study methods/procedures;

DER applications including Battery Energy Storage Systems (BESS);

Load forecasting (reviewed in an earlier section of this report);

Solution development procedures/guidelines;

Planned and proposed system upgrades (capital planning process);

and

e Non-Wires Alternatives/Solutions (NWAs or NWSs).”®

O O0OO0OO0OO0

A separate, more comprehensive DER Planning Guide is to be published by year-
end 2022.7* PSNH plans to address 90% of the issues at publication time, then revise as
needed.

Existing planning criteria for all three states are extensively reviewed by
engineering when developing the DSPG. The goal is to reduce the risk of sizable events
[single contingencies (N-1) lasting one 24-hour cycle] by making the criteria more
stringent so engineers can identify reliability risks and proactively design mitigating
solutions.” Reliability is a historical performance measure that requires ongoing
monitoring and yearly updates (reliability performance will be discussed in a later section
of this report). The objective is to anticipate potential outages, identify causal factors, and
provide a framework for developing alternative solutions.

From PSNH’s perspective, there was a need to modify the criteria to meet higher
reliability requirements/expectations of today’s customers who have transitioned from
simple tasks such as lighting, refrigeration, cooking, and water heating to more complex
and dependent energy needs.”> Many customers are now working at home and using
computers more intensely than at the turn of the century. Simple mechanical thermostats
have evolved and now perform complex control of space conditioning. Typical household

58 Interview #62; Interview #18; BPA 13-001, page 2

9 LCIRP, October 1, 2020, Appendix D, Bates page 72

70 LCIRP, October 1, 2020, Appendix D, Bates pages 106-109

! Interview #62

72 Interview #18

73 RCG’s anecdotal experience indicates customer’s tolerance of outages (even during major
storms) has markedly decreased.
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appliances now have computer chips that optimize how they operate. Entertainment is
no longer a simple television. This evolution is expected to continue as the economy
further electrifies with new uses such as electric vehicles. Consumers have a real need for
a continuous, high-quality electric power supply. In many respects, this shift has been
accelerated by the recent pandemic.

The ability to transfer load between substations during a system contingency is
key to reliability. Having transformers not loaded to the nameplate when an event
happens makes load transfer possible. For NH, (N-0) bulk transformer criteria were
changed from 75% (SYSPLAN-010) to 95% (DSPG 2020) of nameplate rating, reducing the
ability to accept load transfers from neighboring substations. However, this was
considered an acceptable risk due to the unique nature of the PSNH system and the ability
of the 34.5kV backbone distribution lines to carry the additional load.”*

In addition, legacy guidelines allowed bulk transformers to be loaded to their long-
term emergency (LTE) ratings under normal (base case) (N-0) conditions. The new criteria
limit loadings to 100% of the nameplate (i.e., the LTE load-ability rating was lowered),
leading to more guideline violations.

The comprehensive Exhibit 11 summarizes new DSPG planning criteria for
bulk/non-bulk transformers and distribution lines for normal (N-0) and contingency (N-1)
conditions and compares them to the old criteria. ED-3002 was issued initially on January
10, 2003, as the primary guidance document for NH system planning until SYSPLAN-010
was created in 2014. In 2018, the three states’ planning criteria were combined into a
single revised SYSPLAN-010 document that was to supersede ED-3002.

The primary guidance document (SYSPLAN-010) was revised again in September
2020, creating the new DSPG 2020 document used today. Updated system planning
criteria, equipment ratings, and planning methods/guidelines are included in DSPG 2020
which was intended to supersede SYSPLAN-010 and ED-3002. However, not all items were
moved to DSPG 2020 creating the need for SYSPLAN-010 and ED-3002 to act as
supplements (despite both being superseded) until a more comprehensive DSPG can be
written.”>

The adoption of DSPG 2020 coincides with the PSNH’s transition to Synergi as a
time-series load flow planning/forecasting tool and its ability to incorporate probabilistic
forecasts that integrate new DER modeling capabilities.’”® As PSNH organic DER
penetration levels increase, the modeling features of this tool are expected to facilitate
DER hosting/integration studies which are addressed in DSPG 2020.

74 Interview #18
7> Data Request BPA 10-005, pages 1-2
76 Data Request BPA 13-001
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In the NH July 2020 Load Flow Study Report,”” the following violations were
identified for bulk transformers and connected distribution lines:

e 2020: 3 xfmrs on N-0 3 ckts on Voltage 23 subs on N-1
e 2021: 1 xfmrs on N-0 0 ckts on Voltage 0 subs on N-1
e 2022: 0xfmrs on N-0 0 ckts on Voltage 2 subs on N-1
e 2023: 0 xfmrs on N-0 0 ckts on Voltage 0 subs on N-1
e 2024: 0 xfmrs on N-0 0 ckts on Voltage 0 subs on N-1

While the criteria change from 75% top nameplate rating to 95% will reduce the
number of transformer design violations, the considerable variation in the year 2020
compared to the years 2021-2024 can be attributed to an PSNH criterion not discussed
above. Before the change, 30 MW of load could be dropped for up to 24 hours for any
single contingency condition (e.g., a bulk station transformer failure).”® Mobile
transformers were then relied on to restore power within 24 hours.

In the new criteria, all loads must be immediately restored (i.e., can no longer drop
30 MW) using automatic bus switching schemes. (Note - no capital projects were initiated
from 2018-2020 under SYSPLAN-010).7 Bus-tie breakers allow this to occur by connecting
the primary bus's live section to the primary bus's dead section, restoring supply across
the entire substation primary bus. This use of the bus-tie breaker scheme shows its innate
value in protecting the system. The faulted circuit or transformer is separated, via another
breaker, from the bus until repaired.

772020 to 2029 Load Flow Study Report, July 1, 2020, LCIRP Appendix B-1
78 ED3002
78 LCIRP, October 1 2020, p23 of 45
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Exhibit 11 - System Planning Criteria — Comparison of Old vs. New DSPG 2020%

80 Data Request BPA 10-004, Attachment BPA 10-004.xls
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In addition, PSNH added a single-contingency (N-1) transmission requirement to
minimize the impact on the distribution system (i.e., shall not cause more than one
distribution N-1 condition) resulting from outages on the transmission system. This policy
change means a contingency condition on the transmission system shall not cause more
than one contingency condition on the distribution system.

The bus fault criteria specified in DSPG 2020 is a standard industry practice. A bus
or busbar is a connection point for power systems, transmission lines, and distribution
feeders. If a fault occurs electrically close to a busbar (e.g., on the T1 low voltage terminal
in the exhibit below), all circuits supplying fault current (source side) to the busbar must
be tripped (disconnected) to isolate the fault and prevent damage to the system (CB1).

Exhibit 12 - Bus Tie Example

A series-bus-tie breaker connects two buses (Bus 1 and Bus 2) and is normally
open (for this example). This design improves reliability in that if a fault occurs on one bus
(Bus 1), the normally open series-bus-tie breaker is closed (after confirmation CB1 is
opened), and loads (feeders) are then transferred from the faulted bus (Bus 1) to the
unfaulted bus (Bus 2), maintaining service continuity (limited only by equipment ratings).
For loads that can be restored in less than five minutes, SAIDI (duration) reliability
performance statistics are not impacted.

As a result of using this new criterion to perform the annual 10-year load flow
study, 2020 saw the potential for increased in violations. With forecasted load growth at
only 0.38%, potential capacity violations were expected to substantially decrease in the
years 2021-2024.

Despite the relatively large number of 2020 violations, only the highest priority
capital projects were submitted in 2020 to avoid exceeding the total annual capital budget
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of $140M.8! As a result, Distribution Engineering is working with Distribution Planning to
prioritize the violations and corresponding project solutions. The prioritization process
considers several factors (for example, asset condition). The highest priority projects are
identified in the 5-year capital plan along with the selection rationale. RCG believes this
set of actions shows the Company’s commitment to maintaining approved annual capital
budget limits.

PSNH believes the criteria changes have created a point of disagreement and an
atmosphere of distrust with the Division. PSNH is of the opinion that Division believes
PSNH should take more risk, not less, to control capital dollars and resulting rate
structures. PSNH also believes consumer advocates are also pushing for more risks to be
taken to keep rates low.

From PSNH’s perspective, there is a need to continue to improve reliability and
address some of these potential violations to better meet customer needs/expectations
in support of the new at-home working environment. Since reliability and service quality
expectations have significantly increased, PSNH believes a change in planning criteria is
both appropriate and needed.

5.13 PSNH’s use of tree wire is appropriate. RCG supports the selective use of tree wire (covered
wire) in areas with a high frequency of tree—wire contacts leading to outages.

Furthermore, PSNH strongly believes it is essential to anticipate future conditions
and take proactive planning measures before reliability becomes a significant problem.
An example would be the selective application of covered tree wire in areas prone to
multiple faults due to tree limb contact (but not falling trees).®3 Division Staff have
interpreted this use of tree wire as indicative of an overbuilt system. However, selective
use of covered wire in highly treed areas with frequent tree contact issues is consistent
with best industry practices.

5.14 PSNH’s change in planning criteria should be better explained. RCG believes PSNH did not
sufficiently explain the rationale behind changing the planning criteria to the Division.

Another RCG concern was the change from allowing a 30-MW load loss over 24
hours to a 0-MW load loss which was interpreted by the Division as going too far and
believing more risk should be taken (i.e., some MW load loss is OK), which led to a
different philosophy between PSNH and Staff.®*

81 Interview #20
82 Interview #20
83 Interview #11
84 Interview #20
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This difference in philosophy leads to differing views on what qualifies as a
violation. Eversource believes PSNH is “incredibly frugal” in the design and build of the
distribution system®, which is why the system is designed around a 34.5kV distribution
backbone (i.e., transformed directly from 345kV transmission to 34.5kV distribution) and
why projects are evaluated/prioritized on a cost-per-customer-saved-minute basis.

PSNH did include in its 2019 LCIRP filings an explanation for why criteria changes
were needed.®® A settlement agreement with Staff was reached and approved in October
2019 that included language about criteria change disagreements, stating investments
made solely based on these changes could continue subject to prudency reviews. Those
disagreements were ultimately settled in PSNH’s subsequent rate case whereby PSNH
agreed to return to less conservative criteria.

5.15 PSNH appears to be complying with industry accepted design practices.

Standard designs have been adopted across all three states as much as practical,
recognizing state-specific requirements apply. Standard substation designs are modified
to fit need/cost targets, e.g., more expensive breaker-and-a-half schemes will not be used
if less expensive straight-bus designs satisfy design/performance criteria.®’

Most (90%) substation engineering work occurs at existing brownfield sites where
standard designs typically do not apply. Instead, existing design alternatives are
considered when developing solution alternatives. Selecting the preferred alternative
(best overall solution) involves evaluating a matrix of weighting factors (pros/cons,
criteria, maintenance costs, logistics, overall costs). Suppose the least-cost solution
creates future maintenance concerns (e.g., equipment no longer supported by the
manufacturer) or comes with specific reliability concerns (e.g., animal protection). In that
case, a higher initial-cost solution option may be selected instead.®®

Replacing old transformers at existing substations is possible, even with space
limitations, because new transformer designs tend to be physically smaller. However,
with older substations, there are usually other issues that need attention resulting in the
need for a substation rebuild (e.g., aging equipment, obsolete technologies, eliminating
equipment with hazardous fluids, and difficulty obtaining spare parts).%

Standard distribution transformer designs are included Storms/Maximo
according to the Distribution System Engineering Manual (DSEM). Standard substation
designs, including transformers, are in the Substation Design Manual (SDM). Both DSEM

85 Interview #20
86 Interview #20
87 Interview #21
88 Interview #21
8 Interview #73
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and SDM are part of the Engineering Standards Bookshelf shown in the exhibit below.
When designing distribution lines, field design engineers/technicians use DSEM-
published designs. For PSNH distribution step-down transformers, for example, there
are 28 unique design configurations.®®

Exhibit 13 - T&D Engineering Standards Bookshelf - Contents*

DSEM does not address every situation. Decisions can incorporate project-specific
requirements that may impact the best overall solutions, e.g., conditions set forth by state
regulatory bodies.”? DSEM contains 19 sections covering distribution system design (e.g.,
reliability, power quality, overhead, underground, protection) and equipment application
(e.g., conductors, arresters, capacitors, transformers, regulators). DSEM also addresses
safety, voltage regulation, reliability, flexibility, capacity, and economics.’® Sections are
succinctly written and to be used in conjunction with other, more detailed standards (e.g.,
DSPG).

5.16 PSNH’s use of substation feeder protection standards are appropriate. Substation feeder
protective device application standards/guidelines, and bulk and non-bulk distribution supply
transformer overcurrent protection standards/guidelines appear well written, appropriate,
and complete.

Eversource uses protection standards and guidelines developed internally by the
Protection & Control (P&C) Department. They describe the protection philosophy, type

% DSEM, November 2015, Section 14.34, Table 5.
1 Data Request BPA 15-001, Attachment BPA 15-001(a)
92 Data Request BPA 9-001
9 Data Request BPA 4-02, Attachment 1, DSEM link
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of protection, and applicable industry standards. Protection documents are periodically
reviewed and revised as protective device technology evolves and improved protection
schemes are adopted.®* The two example documents reviewed by RCG (Substation Feeder
Protective Device Application Methodology®® and Bulk and Non-Bulk Distribution Supply
Transformer Overcurrent Settings®®) appeared to be well written, appropriate, and
complete from an engineering point of view.

Eversource participates in the following industry meetings/conferences: IEEE;
NESC; EPRI; NTF; AEIC; IEEE Power System Relay Committee (PSRC); North American
Transmission Forum Protection System Working Group; local IEEE; and NPCC. ‘However,
meeting highlights are not consistently shared within the engineering organization,®’
creating missed opportunities for professional development and pointing to another

example of missed communication.[ . [ Commented [PMB57]: See Comment #6.

All changes to T&D procedures are controlled by TD0O0O1 in the Document Control
Process managed by T&D Standards Engineering.%®

Hardware is standardized to increase overall efficiency when possible. For
example, 34.5kV pole line hardware is also used on 12kV and 4kV systems to simplify the
supply chain, stocking, and construction processes.*® However, native voltages remain the
same.

Blanket agreements are in place with suppliers to streamline supply chain issues
and control costs. For example, a blanket agreement is in place to supply standard
recloser controls.1®

Standard bulk transformer ratings:*0?

115-34.5 kV 62.5 MVA
115-12.47 kV 30 MVA
34.5-12.47 kV  12.5 MVA
34.5-4.16 kV  12.5 MVA
115-12.47 kV 30 MVA
345-34.5 kV 140 MVA
44.8 MVA (outdated standard to be replaced with 62.5 MVA units)

O O0OO0OO0OO0OO0O0

9 Data Request BPA 1-029

9 Data Request BPA 1-029, Attachment A

% Data Request BPA 1-029, Attachment B

97 Interview #61

98 Data Request BPA 15-001, Attachment BPA 15-001(c)
% Interview #11

100 |nterview #19

101 |Interview #61; Interview #73
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Standard non-bulk transformer ratings:
0 Included in the DSEM manual along with application guidelines.'*

Eversource purposely avoids deviating from equipment standard designs to
prevent expensive “specials.” In all cases, IEEE standards are met or exceeded.'3

Eversource has adopted a relatively new (within the last two years) substation
design standard: Installing metal-clad switchgear to the low side of substation
transformers.1® (Use of metal-clad and metal-enclosed switchgear is common in
industrial /commercial facilities.) No live bus is exposed when the breaker is opened,
offering an important safety feature.'% Furthermore, metal-clad switchgear reduces on-
site installation/testing costs and engineering time since the breakers, relays, wiring, and
metering are all contained in standard cubicles that lend themselves to more modular
designs. The T&D Standards group developed a detailed metal-clad switchgear
procurement standard (detailed specifications) in conjunction with the Substation Design
Engineering group that includes comprehensive requirements and drawings'® for use
within the engineering organization. There was a PSNH perception that metal-clad
switchgear was more expensive than open-air construction, but the perception is
changing.”

5.17 Supply chain is well integrated. RCG found PSNH’s Supply Chain organization appropriately
changed its normal procurement practices to allow for impacts associated with the
international disruption in the materials, services, and contractor availability.

RCG performed a limited review of Eversource’s Supply Chain practices as they
relate to capital project processes. A supply chain organization is needed to support
capital and maintenance requirements. The procurement and store’s function must
purchase necessary materials and services; store; pre-packages; and issue when
needed. Customers, regulators, and shareholders expect a cost-effective and efficient
process. Supply chain personnel must manage the inventory and availability of materials
and ensure stocking levels are adequate and consistent with capital programs,
emergency response, and future demand needs.

Eversource’s supply chain personnel are an active partner in the capital project
cost-control process.'® The corporate purchasing function is multi-state and focused on

102 pata Request BPA 4-02, Attachment 1, DSEM Manual, November 2015, Section 14
103 |Interview #73

104 Interview #73

105 |R-60, page 4

106 Data Request BPA 15-002, Attachment BPA 15-002(a)

107 Interview #73

18 Interview #11, #12 and #27
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commodity buyers for substation power transformers and major substation
components, distribution standard equipment, and standard step transformers.
Eversource bids all purchases and services from prequalified strategic vendors referred
to as “Contractor or Vendor of Choice”. Strategic vendor performance is monitored,
evaluated, and fed back regularly through a supplier relationship management program
and a third-party vendor risk management program. Purchasing is responsible for
initiating and managing warrantee claims against vendors and/or suppliers. Poor
contractor/supplier performance will result in their removal as a strategic partner.
Purchasing seeks to have multiple sources for either contracted services or vendor-
supplied materials. In rare cases where a unique service or material can only be supplied
by a single source, senior management approval is required.

Purchasing creates a pre-approved list of contractors/vendors with established
rates/pricing. Competitive bidding takes place using the approved Contractor or Vendor
of Choice listing. This approach ensures pre-established master services agreements,
terms of the contract, etc. are approved upfront so related negotiations do not
adversely impact the capital project process.**®

Purchasing is proactively involved in the front-end of capital project
development. Purchasing engages with strategic vendor and contractor partners to
confirm material and service availability. Additionally, Purchasing seeks input from
strategic partners on alternatives to current products and/or services to help identify
additional design or solution options.

Purchasing decisions are made based on the “lowest lifetime cost of ownership”
and not the initial price, which is a leading industry practice. For example, for power
transformers, the lowest cost is a balance between the total cost of ownership,
operating cost (losses), and maintenance cost (life-cycle cost). PSNH also looks at the life
of the unit, purchase price, delivery, and any additional, value-added services that may
be offered by the supplier. This evaluation takes place as part of the commercial and
technical review process.

Purchasing has sought out and implemented additional options to expand the
availability of distribution transformers, including step transformers. New vendors have
been evaluated and selected to provide refurbished and certified transformers.
Transformers removed from service are being tested, repaired, and refurbished in-
house by the substation testing lab employees, depending on transformer conditions.

Supply disruptions/delays have caused Stores to discontinue the “just-in-time”
automated delivery process. Under this former industry standard program, material and
equipment inventory levels were kept to a minimum (emergency response levels).

19 |Interview #27
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Usage, project and maintenance needs, and replenishment delivery times were
monitored, adjusted, and ordered electronically. Buyers delt with delivery time updates
on an exception basis (reported electronically).

However, since COVID-related supply disruptions, replenishment delivery times
have become unpredictable. Purchasing and Stores have responded by putting in place
a new process, managed by the Stores personnel, that adjusts inventories based on
current needs and material availability/delivery schedules. Now Stores routinely
monitors material delivery lead times and recommends purchasing schedules to meet
inventory requirements and project schedule and/or routine business material needs.
In the case of long lead-time materials, such as power transformers, Purchasing has
advanced 2023 purchases. To date, this change has been successful in meeting business
needs. There has not been any identifiable impact on PSNH’s ability to meet customer
needs. In the short run, capital spending should not be impacted since adequate
materials and equipment are on hand to satisfy the current year’s capital plan. Advanced
buying of power transformers has also been included in the current year’s capital
budget. However, it is still too early to assess the longer-term impact on capital project
planning and associated spending.

5.18 PSNH’s Stores function operates consistent with industry practices. RCG found PSNH’s
Stores operation practices to be consistent with industry practices and a positive contributor
to capital project construction schedules, development, and execution.

Stores participates in weekly distribution line schedule and planning meetings.
Stores confirm all materials are available prior to a project being scheduled for
construction. Additionally, Stores identifies operation’s delivery requirements. Stores
pre-packages all materials for a project and stage it for operations and/or contractor
use. Due to space limitations, they do not pre-load material onto the line trucks. Where
project logistics permit, Stores can pre-load materials on trailers or have material
delivered directly to construction sites. Since Stores participates in the scheduling
process, there have been very few construction delays resulting from material
availability issues.

5.19 PSNH makes appropriate use of system planning software. Commercial software tools in
use by Eversource are standard industry packages in common use by electric utility companies
in the United States. Eversource supplements these software tools with in-house
developed/customized software to improve internal operations. RCG believes using
commercial and in-house developed/customized software tools is consistent with industry
best practices.

Appendix B of this report provides a list of Eversource’s in-house software. A
few examples are mentioned here.
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Synergi was selected as the preferred engineering software package for
distribution system studies using Python scripts to automate the simulation/analysis
process (e.g., load flow, short circuit, harmonics). In addition, Synergi will be used to
simulate 10-year, 8760-hour operating scenarios (including DER integration impacts).11°

The Grid Mod Group is responsible for implementing the transition from the
DistriView engineering analysis package (in use in NH) to Synergi (first deployed in PSNH
June 2021). The Grid Mod Group is also responsible for in-house software training and
first-line user support.1!

5.20 PSNH uses compatible units in estimating work. The use of compatible units (CUs) is an ‘
industry standard, but the individual units defined for specific work need to be updated \
regularly to ensure the accuracy of the downstream estimates. ‘

Compatible Units (CUs) for Maximo are developed and managed by the
Standards Group. CUs are state-specific (labor rates, voltages, etc.); however, three-
state standards are set whenever possible.*'? It is worth noting that CUs have been an
industry-standard practice for several decades. However, in RCG’s experience, CUs
require significant maintenance, including regular updating, to be an accurate cost-
estimating tool (PSNH agrees). Despite the required maintenance, CU is a valuable tool
if kept current.

5.21 NWA screening tools are being incorporated. The in-house NWA screening tool is a step
in the right direction.

Eversource developed the Excel-based NWA Screening tool'!3 (sometimes
referenced as NWA Framework tool) for all three states to enable rapid initial screening
of NWA options against traditional system upgrade solutions. PSNH's use of the tool is
discussed elsewhere in this report.

5.22 Eversource customized a PTX tool. The Eversource-customized PTX tool is appropriate for
tracking and evaluating transformer asset conditions and alerts Eversource to emerging power
transformer issues. ‘

The customized PTX software tool uses a rule-based expert system to assess
transformer conditions using readily available asset condition data and nameplate
information that provide insights into the likelihood of failure and associated causes. A

10 |nterview #13
1 Interview #19
12 Interview #11
13| CIRP, March 31, 2021, Supplement, Appendix A
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health index is then calculated based on the following factors: overall condition,
operating temperature, electrical condition, core condition, oil quality, and age.'**

5.23 The Pole Replacement policy has been modified. PSNH’s Pole Replacement Program is
well documented, managed, and consistent with general industry practices. Given Eversource’s
annual pole purchases across all three companies, there could be savings due to volume
purchasing leverage. Changing the size (diameter) of the pole from class 4 to class 2 is
reasonable for PSNH.

The wooden pole has been the standard in the electric utility industry since its
inception. Poles' composition, size, class, and height have and continue to be dictated by
the pole’s application: transmission, distribution, service, or support, and whether it will
have other joint uses, such as by the local communications companies and municipalities.

Pole composition can be wood, steel, composition, or concrete. Pole diameter
dictates the class of a wood pole. Pole class and height combine to dictate the strength
of a wood pole. Typical distribution wood poles used for services and street lighting would
be a minimum of Class 6, 30 ft pole. A wooden distribution line pole typically would be
sized at @ minimum of Class 4 and 35-to-40 ft. However, with the additional height and
loading requirements dictated by third parties' joint use of poles, the minimum industry
norm for distribution poles has increased to a Class 2, 45-or-50 ft pole. The additional
height is to accommodate adequate safety clearances required by all users of the poles.

Which poles “Class” to use is determined by the Standards Group using a pole-
loading-analysis program that &onsiders wind and ice to determine the required pole
class. 115

Specific to PSNH, the “TRC System Assessment Report”'*® commissioned by PSNH

in compliance with Section 11.1 of the October 9, 2020, Settlement Agreement in Docket
No. DE 19-057 addressed several distribution system reliability criteria and the
standardization of distribution pole applications.!” The TRC Report’s pole
recommendations are listed below:

“1) Establish a systematic asset replacement program to
replace wood poles on an age basis, that support three phase lines, over
the next 5 years. Beginning with poles 70 years and older poles,
focusing on the smaller class 4 and 5, then address the 60- and 50-year-
old poles using the same class criteria. There are about 42,000 wood

114 BPA 8-004, pages 1-5

115 DSEM, Reliability Section 02.50, page 02.501, June 2021.
116 May 28, 2021, PSNH Letter Docket No. DE 19-057

117 Eversource’s TCR System Assessment, pgs. 20-29
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poles aged 50 years and older that may need to be identified and
prioritized for replacement. It is estimated that 20% (8,400) of those
poles support three phase lines, requiring approximately 1,700
poles/year of the poles in this age group be replaced in conjunction with
the other Company pole replacement efforts.

2) TRC recommends poles that are identified as structurally
loaded at 90% or greater, be replaced with the correct sized poles to
carry the mechanical load under the mandated NESC design conditions.
To accomplish this, TRC also recommends that 10% (approx. 4,500) of
the overloaded poles, be replaced on an annual basis. Priority should
be given to the poles that are overloaded by the greatest amount
and/or most critical to the system. It is also essential that all new poles
that are installed have pole loading analysis completed to ensure the
design criteria is met. Individual pole loading analysis will need
Eversource NH Distribution System Assessment 30 to be performed on
all angle, tap and dead-end poles. Typical tangent pole analysis can be

modeled to promote efficient\design\. - [Commented [PMB59]: See Comment #40.

3) Continue the practice to use a minimum of Class 2 wood poles
for all applications and ensure that NESC pole loading requirements are
met for both the heavy loading and extreme wind scenarios. Based on
analysis of the representative data, Class 2 wood poles are half as likely
to be overloaded with attachments compared to Class 3 poles.”*18

RCG’s review of pole installations through project reviews and field observations
found poles installed for new lines and replacements were consistent with the TCR
recommendations. Pole inspection and replacement programs have been an industry-
leading practice for decades.

Wood poles continue to be the predominant distribution line pole. As such,
utilities inspect wooden poles for deterioration from insects, birds, ground line rot, and
external damage. Current utility practice is to inspect distribution wood poles
independently or in conjunction with a distribution line inspection based on a formal
schedule. The inspection schedule varies based on historical inspection results and
environmental factors such as climate, soil conditions, and exposure to physical damage.
Typically, 10% of a utility’s poles are targeted for inspection annually.

The inspection will identify poles that require further investigation, repair, or
replacement. Typically, a specialized professional contractor performs analysis, assessing
the extent and damage, type, and whether the deterioration can be treated with

18 Eversource’s TCR System Assessment, pgs. 29
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chemicals for insect infestation, reinforced at the ground line, or patched with an epoxy
mixture. These measures are designed to extend the pole's useful life. However, over the
past ten years, the public’s reaction to environmental impacts from chemically treated
poles or chemical treatments of poles, steel reinforcement of poles along roadways, and
the effects to the environment from regular access to poles in wetlands has limited
application of historical life-extension methods. As a result, more moderately damaged
poles are replaced, and the pole material is considered based on environmental concerns
(wetlands, storm exposure, ability to guy, etc.). The pole type most considered for such
specialized needs are steel poles in difficult-to-access off-road RoWs (both directly buried
and in conjunction with a foundation/casing) and concreted poles for storm-prone or
high-congestion areas.

Eversource/PSNH recently changed its formal pole inspection and outcome
approach for Class 4 and Class 5 wooden poles. If a Class 4 or Class 5 pole is found to have
ground-line rot, the pole will be replaced with a new and more resilient Class 2 pole. This
departure from industry practice is being done out of concern for the age of installed
poles and their ability to withstand adverse weather events. Normally, RCG would have
concerns with this change. However, RCG believes the change to be reasonable for the
following reasons.

e Many installed Class 4 or Class 5 poles are near or at end-of-life expectancy.

e New Hampshire (like other New England states) experiences periods of
significant ice formation, adding weight to the lines and placing additional
stress on poles and pole-line hardware.

e large limbs and tree failures can take down physically compromised poles.

e Many RCG client utilities have standardized on Class 2 poles.

PSNH’s pole replacement policies and practices require poles to be periodically
inspected, with the results dictating subsequent actions. Formal annual pole inspection
programs are well defined and documented as described below:

“On average, 10% of Eversource owned poles are inspected
annually by town location. Non-Eversource-owned poles in the towns
identified for pole inspection also receive a visual inspection. Poles are
visually inspected based upon age and type of pole preservative. Sound
and bore inspections are performed on poles older than those to be
visually inspected. The detailed program on Eversource owned poles is
summarized in the following excerpt from Eversource's Maintenance
Program EMP 5.61 and shown in the Exhibit below:”*%?

119 Data Request BPA-6-009
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Exhibit 14 - Pole Inspection Criteria'?®

NH DOE’s The Division

As shown in the notes above, pole inspection results fall into three categories: 1)
Passed; 2) Normal reject (pole must be replaced within one year), and 3) Priority reject
(field supervisor must field-check within 48 hours to ensure no immediate safety
concerns). The pole must be made safe within 10 days and replaced within one year.

The following exhibit shows the targeted and actual pole inspections for the past

five years:'?!

Exhibit 15 - Historical Pole Inspection Targets and Actuals

Year Target Actual
2017 25,493 31,873
2018 43,816 42,399
2019 45,666 44,097
2020 41,319 38,477
2021 47,914 42,897

Poles that fail inspection are replaced under the PSNH’s Reject Pole Replacement
Project. Projects are broken down into annual work orders to improve annual budget

management and control.??

120 pata Request BPA-6-009. CCA = Chromated Copper Arsenate

121 Data Request BPA-6-009
122 |nterview #43, Power Plan Panel
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PSNH’s Pole Replacement Project results are shown in the exhibit below. Just
looking at the most recent rejection rate for 2021 of 42,897 poles, only 136 were rejected,
or 0.3 percent of installed poles.

This Reject Pole Replacement Project has funded pole replacements, over the past
five years as follows:!#

Exhibit 16 - Annual Rejected Poles & Replacements
Year Reject Count Completed

2017 270 270
2018 514 514
2019 358 358
2020 165 165
2021 136 136

The above exhibit shows PSNH’s commitment to keeping the distribution system
safe and resilient. PSNH is keeping up with both the identification and replacement of
poles deemed unacceptable.

5.24 Steel poles are judiciously used

Steel poles are a viable solution under specific circumstances. RCG reviewed
PSNH’s use of steel poles in non-transmission applications. PSNH has recently expanded
its use of steel poles beyond transmission structures in RoWs, consistent with the
following observations from the TRC report:

“... steel distribution poles are an investment that provide a
long-term solution for safe, reliable, and cost-effective service to the
customer. This investment is one component of improved distribution
line resiliency. Steel poles used in off-road right-of-way settings provide
additional resiliency benefits to guard against what would be a longer
duration outage, given the difficulty in patrolling and replacing these
more remote assets in the event of a failure during a severe weather
event,”?4

Additionally, in response to industry environmental concerns for treated wood
poles in wet environments and the increasing cost of wood matting to access RoWs, the
use of steel poles is specified (excerpts below) by PSNH’s policy. RCG did physically inspect
one location considered wetlands. The PSNH was required to temporarily install extensive
matting, consisting of multiple 8x8 timbers, to protect the wetlands environment from

123 Data Request BPA-7-009
124 Eyersource’s TCR System Assessment, p. 38
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equipment damage during line installation. When matting is temporarily installed, it adds
significant expense to the project. The matting cost includes installation, removal, and a
rental fee for the time it is installed. PSNH’s steel pole policy follows:

“New poles installed in Eversource three phase lines in
distribution Rights-of-Way are to be direct embedded self-weathering
steel poles, class, and height to be determined by the Transmission Line
Engineering group.

The use of steel poles in other situations, such as for single
phase lines, jointly owned facilities, or other special situations, is by
exception only and requires approval from managers or above in
Operations and Engineering.

Steel poles shall not be used for service poles.”*?*

RCG believes the expanded use of steel poles is a reasonable policy that will
provide the additional benefit of significantly extending the life expectancy of these poles
while reducing the frequency of inspections.

5.25 Capital Project Hours can be more accurately specified. Capital project execution appeared
to be appropriate but lacked crew project-hour targets, thereby reducing efficiency target
expectations.

While RCG had limited time to evaluate field construction practices, several field
crews were visited during the audit process. Crews typically include a non-union working
foreman which is unique in the industry, making the foreman accountable for crew quality
and productivity. As a result, crews appeared to be well informed on their work
assignments.

However, electronic work orders did not set time-to-perform expectations but set
more macro-level expectations by scheduling 80% of a workweek, leaving 20% to cover
unexpected customer needs and/or emergencies. RCG has no issue with this scheduling
approach but believes setting specific project completion goals will yield tighter schedule
adherence and may allow more work to be completed within the same timeframe.

RCG witnessed PSNH crews responding to a pole hit by a vehicle that took down a
single-phase and neutral along a heavily trafficked road. Communication during the
clearing and restoration effort was impressive. Crew personnel continually
communicated with each other to rapidly clear the roadway and restore power in a

125 Data Request BPA-4-002 Att. 2
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safe/timely manner. This suggests crews are well-trained with strong supervision and
attention to detail.

The above pictures show some of the typical PSNH Distribution construction and
aline crew replacing a pole hit by a third party. As seen in the first picture, the crews must
navigate the distribution pole installation around the resident tree population. PSNH
schedules their crews at 80 percent of the work week on scheduled projects, the
remaining 20 percent is for emergency work like what is shown in one of the pictures. An
important point is since emergency work is unscheduled the actual work time may take
longer than a planned project where all the logistics are planned. As a result, emergency-
work wait times for several other reasons beyond the crew’s control may include material
delivery, public safety, clearances, traffic, etc.

RECOMMENDATIONS

R.7  Develop easy-to-understand examples that illustrate the before-and-after
impact of DSPG 2020 system planning criteria changes on system performance
(reliability and resiliency) for all PSNH customer classes (residential, commercial,
and industrial). The examples also need to clearly illustrate how superseded
standards ED-3002 and SYSPLAN-010 will be used in conjunction with DSPG
2020.
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R.8 Develop a formal process to communicate the latest industry activities, including
lessons-learned and technology advancements, between departments and
potential external parties (other utilities and suppliers).

R.9 Include person hours on all planned project on work orders to support crew
performance management.

5.26 System Planning Studies

PSNH’s system planning policies, procedures, design guidelines, and processes for
evaluating/selecting alternatives (when resolving planning criteria violations) are
consistent with industry-standard practices. However, opportunities for improvement
exist to address communication/documentation processes to mitigate confusion and
misunderstandings when the PSNH interfaces with external entities like the Division.

Planning, designing, and operating an electric power system requires ongoing
comprehensive analyses to evaluate system performance, determine the effectiveness
of expansion alternatives, and identify and, most importantly, proactively resolve
problems that might impact system reliability.

System performance projections are created using digital system planning
studies based on system performance criteria defined by planning and design
criteria/guidelines determined by the standards department that incorporate industry
standards and best practices. Issues can be proactively resolved, and alternative
solutions can be identified and tested using these digital tools (Appendix B).

As explained in later sections of this report, reliability indices are used to identify
worst-performing distribution feeders based on outage data, loading characteristics,
maintenance records, and asset condition assessments. System planning studies assess
the ability to meet specific design criteria/guidelines. When studied together, solution
alternatives can be evaluated, and the best overall alternatives (preferred alternatives)
identified.

There is a distinction between a system “plan” and system “planning.” A plan is
the output of a planning process driven by criteria, policy, and process to develop
solutions to problems. Planning is a dynamic process requiring updates to processes and
procedures used to create specific plans/solutions.'?® Both “plans” and “planning
options” are developed by System Planning.

126 |Interview #18
72



Process Audit of Eversource’s CapEx NH DOE’s The Division

All transmission and 34.5kV systems are studied using PSS/E software and
balanced three-phase models.’?’ Larger generators are modeled in detail. Load is
allocated (not modeled in detail). If a distribution planning project involves the high side
(transmission side) of a substation transformer, the Transmission Planning group will
assist Distribution Planning with the study.'?® RCG considers this overall approach to be
consistent with industry best practices.

Starting in 2022, Synergi will become the standard software package for
modeling the NH distribution system.'?® Models will be 3-phase (individual phases)
instead of the existing single-phase (assumes balanced 3-phase) when fully
implemented. The critical point is that detailed load flow modeling is not currently done
on 12kV and 4kV systems and will have to be developed, complicating full Synergi
implementation '3

Distribution Engineering conducts all short circuit and protection coordination
studies for everything other than three-phase recloser and relayed circuit breakers done
by the Protection & Control (P&C) group using the Aspen Oneliner software package.
Single-phase reclosers and TripSaver (electric recloser for cutout applications)
coordination studies are conducted by Field Engineering. Even though Synergi has
Protection & Control (P&C) capabilities, there are no plans to migrate P&C from the
more specialized Aspen OneLiner.!3!

As mentioned above, detailed models of distribution feeders in Synergi do not
currently exist.'32 RCG believes System Planning’s expertise with the Synergi package
can greatly benefit Distribution Engineering when scoping, modeling, and testing new
individual phase distribution feeder models. Once these models are completed, full
unbalanced phase modeling to the customer meter will be possible, greatly enhancing
“what-if” capabilities and better positioning the PSNH to handle DER integration studies.

For substation asset condition issues (inside the fence), Substation &
Transmission Engineering alerts System Planning and the seriousness and urgency for
resolving the issue. System Planning then develops alternatives from which the best
overall solution is selected.'®3 Distribution Engineering follows a similar process for asset
condition issues outside the substation fence.

127 |Interview #16
128 |Interview #62; Interview #16
129 Interview #62
130 |Interview #62
131 Interview #62
132 Interview #18
133 |Interview #61
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PSCAD are transient studies and generally more critical for transmission. PSCAD
is also used in DER planning to study transients caused by DERs on the distribution
system.134

Simulations involving 10-year, 8760-hour data sets create data “nightmares”
when managing data integrity. Eversource is moving to cloud storage to simplify this
process by reducing access/storage challenges (successfully implemented in East
Cambridge MA). Successful studies and meaningful results depend on data integrity.!3°
The Grid Mod group assists with data verification during the conversion?3¢ to maintain
data integrity. RCG acknowledges the benefits of cloud storage and recognizes other
utility companies have successfully used the cloud. However, in so doing, proactive
cyber security measures must also be taken to ensure data security and overall system
integrity. Lessons learned from the successful East Cambridge implementation should
prove to be a valuable resource for this effort.

System studies are based on planning criteria/guidelines specified in the DSPG
2020.537 “What-if” simulations identify potential violations. “What-if” simulations assess
potential solutions. For example, PSNH has many substations with two transformers
connected on the low side with solid, straight busbars. A disadvantage of this design is
that bus faults can trip both transformers. The traditional fix (and accepted industry
standard) is to insert a bus-tie breaker. Before/after System Planning conducts
simulations to verify the solution. This example represents a typical system study. PSNH
has submitted and approved several capital projects with this reliability fix.3

5.27 Communications with external entities can be improved

Messaging issues between PSNH and external entities result from undisciplined
communication practices. For example, continually saying there are “many old
transformers” gives the impression that unless these transformers are all replaced, big
reliability problems are looming, which is not the case. In addition, the potential
benefits/feasibility of retro-filling power transformers with the latest technology
insulating fluids are not fully realized.

Replacing transformers for capacity reasons is done as a last resort.'3° Alternative
solutions include load transfer, NWA (or at least evaluating the possibility),

134 Interview #62
135 Interview #13
136 Interview #19
137 LCIRP, October 1, 2020, Appendix D
138 Interview #13
139 |Interview #18
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reconfiguration, and combining substations. Sometimes, capacity cannot be met
(including backup capacity) without changing or adding a transformer.!*® Potential
transformer replacements for asset-condition reasons are summarized in the 2020 Design
Violations Summary Report for the period 2020-2029.14! Results indicate very few
transformers were replaced solely for health reasons. Results also indicate very few
transformers were replaced solely for capacity reasons. (Note: Projects proposed in the
2020 Design Violations Summary Report have yet to be approved by SDC, EPAC, and NH
PAC.)

Mobile transformers are available for emergency use, but logistics can be
challenging. Transporting and connecting a mobile unit takes 24 hours or more!*? which
is too long to have customers without power. As a result, mobile units are typically used
for planned outages or to relieve transformer overloads until a more permanent solution
can be implemented.'*3 (Mobile units are stored in an enclosed area out of the weather
at the Mobile Wood facility in Bow, NH, for state-wide use.'**)

Mobile units are often used to restore customer load at non-bulk substations
(4.16kV, 12.47kV, or 13.8kV) where alternative supply sources do not exist. The exhibit
below summarizes PSNH’s available mobile transformer voltages and sizes.}*>

Exhibit 17 - Inventory of Mobile Transformers

Mobile units include a high-side disconnection device (e.g., circuit breaker) and a
transformer. Cable rails are included to connect the low side if an overhead connection is
impossible. The largest units (115-34.5kV 35MVA) require three trailers. The smallest
units (34.5-4.16kV, 5SMVA) require only one trailer.146

140 |Interview #18

141 Data Request BPA 1-006, Attachment BPA 1-006, 2020 Design Violations Summary Report — NH
Distribution System, revised March 18, 2021

142 Data Requests BPA 10-006 and BPA 12-009 1

143 |Interview #18, Interview #61

144 |nterview #61; BPA 12-009, page 2

145 Data Request BPA 10-006

146 |Interview #61
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5.28 Proposed bulk and non-bulk substation solutions for all regions (Central, Eastern,

Existing Solution
Substation
MW Load A~ MW Load
Voltage (kV) MVA | Install Yr #Fdre Voltage (kv] MVA #Fdrs Other
age (kV) 00 Violation ge (kV) 2029
TB22-448 1972 Unhealthy transf TB22;N-1 TBxx - 62.! Repl: h | transf 5
Cocheco Street (Dover) | 115-345kV 8 g0gn | 4 | onnealthyansformer 7822 1153asky | PXELS gygp | g | Replacenith arger transformers;add
TB55-44.8 | 2001 STE violation; N-1 bus fault TBxx - 62.5 series bus tie breakers
Great Bay 115-34.5kV |TB171-44.8 2002 = 45.00 2 | N-0basecaseload violation 115-345kv  TB171-448 4500 2 Transfer load to Timber Swamp
Madbury 115-34 5k TB65-448 | 1971 7000 4 Unhe.a\mytransformerTBBS;er 115345k TBxx - 62.5 3000 5 Rep.lacewwm\argevtransformers;add
TB74-448 | 1976 STE violation; N-1 bus fault TBxx - 62.5 series bus tie breakers; add new feeder
Mill Pond 1151247k TBL71-448) 2014 | 1000 | 4 | NObasecaseload violation USTY To71-adg 1300 | g | (epacetansformerat Cutts Street
Substation; upgrade distribution lines
Rocheste 115-34.5kv TBG3-448 | 1968 60.00 4 | N-1STEviolati 115-345kV 1653448 65.00 4 | Transfer load to Tasker Farm Substati
ochester K e s 200 I -1 STE violation -34. 57-a05 O ransfer load to Tasker Farm Substation

Northern, Southern, and Western) appear reasonable and not overdesigned or overbuilt.

RCG reviewed the October 1, 2021, 2020 Design Violations Summary Report — New
Hampshire Distribution System Planning, revised on March 18.47 The number of
proposed capital project bulk and non-bulk transformer replacements by region/area due
solely to unhealthy transformers (i.e., no other planning criteria violations) are shown in
the exhibit on the following page. All but one replacement required at least one other
planning criteria violation before solution alternatives were considered.

Exhibit 18 - 2020 Design Violations Summary Report - Xfmr Replacement Projects
The total number of proposed capital projects by region/area in the 2020 Design
Violations Summary Report required to resolve all identified planning criteria violations
are summarized in the Exhibit below. DSPG 2020 provides the following guidance for
planning criteria:

“The planning design criteria are intended to maintain safe,
reliable operation of the power system. Projected violations that
are not within the planning design criteria are not tolerated. When
these criteria are violated, the system must be reinforced,
reconfigured, or upgraded to eliminate the constraints by the
forecasted violation year.”**8

The exhibits below (All Projects and Bulk Subs) were tabulated from a detailed
spreadsheet developed by RCG from the Violations Summary Report included in Appendix
A. The Eastern Region bulk-substation-violations section of the detailed spreadsheet was
extracted and presented in the Exhibit to serve as an example of what can be found in the
detailed spreadsheet for proposed bulk and non-bulk capital projects.

147 All proposed solutions are tentative and subject to further study by System Planning and SDC
review; and are based on yet-to-be-approved planning criteria outlined in DSPG 2020 per Attachment BPA
1-006, October 1, 2021, 2020 Design Violations Summary Report — New Hampshire Distribution System
Planning, revised March 18, 2021.

148 | CIRP, October 1, 2020, Appendix D, Section 4.8.2, page 38
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Exhibit 19 - 2020 Design Violations Summary Report - All Projects

ALL Capital ALL Capital
Region / Area Projects Region / Area Projects
= Multiple e Multiple
Violations Violations
BULK Transformers NON-BULK Transformers
(115kV and above) (below 115kV)
Central 6 SE Corner 7
Eastern 5 SE Center 3
Northern 12 Center 2
Southern 8
Western 6
TOTAL 37 TOTAL 12

The substation summarizes planning violations for each region (bulk) and area (non-bulk) in
Appendix A. Details are provided for both “existing” and “solution” system conditions. The
“Solutions” column summarizes “preferred alternative solutions” (sometimes referred to as
“best overall solution alternative” per earlier definitions). (Note: All solutions are based on the
yet-to-be-approved planning criteria outlined in DSPG 2020'*° and, as a result, are subject to
further study by System Planning and a critical review by the SDC.'>°) Project solutions are to
collaborate between System Planning, Design Engineering, and Distribution Engineering (for
inside-the-fence connections to distribution feeders).**

149 CIRP, October 1, 2020, Appendix D

150 Data Request BPA 1-006, Attachment BPA 1-006, 2020 Design Violations Summary Report —
New Hampshire Distribution System, revised March 18, 2021, page 4 of 158

51 Interview #21
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Exhibit 20 - 2020 Design Violations Summary Report - Bulk Subs - Eastern Region

B : Capital Projects B : Capital Projects
Capital Projects Capital Projects
Unhealthy Transformers

Region / Area Due Solely to e e orer Region / Area Due Solely to
g Plus at Least One Other Y Plus at Least One Other
Unhealthy Transformers Unhealthy Transformers

Violation Violation
BULK Transformers (115kV and above) NON-BULK Transformers (below 115kV)

Central 0 3 SE Corner 1 4

Eastern 0 2 SE Center 0 2
Northern 0 6 Center 0 1
Southern 0 2

Western 0 5

TOTAL 0 18 TOTAL 1 7

All existing transformers in the above exhibit (Bulk Subs) are 44.8MVA (older units
no longer included in the transformer design standards). The new standard specifies
62.5MVA. Based on asset condition assessments and the ability to meet system design
needs, strategic plans call for these older units to be systematically replaced. This is the
case for Cocheco Street and Madbury Substations. The proposed solution calls for the
44.8MVAs to be replaced with 62.5MVAs to resolve unhealthy transformer issues and
multiple (N-1) violations. For both substations, series-tie breakers are proposed to
increase reliability and provide load transfer capability options should a transformer fail.
Engineering simulations verified all system requirements would be met and planning
criteria violations resolved.

Transformer rewinding/rebuilding is an option to purchase new units depending
on transformer condition, time to rebuild, and cost. However, Eversource has not found
many circumstances where rewinding is a feasible alternative.’®> RCG understands and
agrees with this position.

Environmentally friendly alternatives to mineral oil can be used to retro-fill power
transformers and extend useful life. An example is FR3® which is derived from 100%
renewable vegetable oils for use in distribution and power generation transformers of all
voltage classes. FR3 transformers can operate 15°C to 20°C warmer than conventional
mineral-oil transformers without sacrificing reliability or life expectancy, allowing for
increased load capacity.’>® Eversource has briefly considered the FR3 technology but

152 Data Request BPA 12-012

153 |EC 60076-14 Part 14: Liquid-immersed power transformers using high-temperature insulation
materials. Edition 1.0. September 2013; IEEE C57.154 Standard for the Design, Testing, and Application of
Liquid-Immersed Distribution, Power, and Regulating Transformers Using High-Temperature Insulation
Systems and Operating Elevated Temperature. October 30, 2012.
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believes more investigation/evaluation is needed before applicability decisions can be
made.>

5.29 Eversource routinely implements industry-accepted design practices, following a set of ‘
guidelines detailed in DSPG 2020, supplemented by a comprehensive set of documentation \
maintained in the Engineering Standards Bookshelf. RCG agrees with this process. ‘

One example is installing feeder ties to create multiple sources to improve service
reliability and create load-transfer options, making more efficient use of capital. Another
is making good use of enhanced checklists in Eversource’s enhanced capital
review/approval process to improve design quality by focusing attention on engineering
and pricing details. \However, an area of concern is the low priority PSNH places on
integrating DER technologies which could create planning problems down the road if DER

penetration rates significantly exceed growth forecasts.L - [Commented [PMBG60]: See Comment #49.

PSNH’s distribution voltage classes and corresponding installed miles are given in
the exhibit below.*

Exhibit 21 - Miles of Distribution Lines by Type

System one-line diagrams are of good quality, well-marked with legends, and
appear comprehensive, categorized by “Electric System Control Center” and “System
Operations Center.” A PSNH map highlights major portions of the distribution system.1%¢
(A reduced version of this map is included in the Reliability section of this report.)

PSNH’s 34.5kV system is 60+ years old and unique to the three-state area (CT, MA,
NH).**” The above exhibit shows 3600 miles of 34.5kV, 5487 miles of 12kV, and 2733 miles
of 4kV. Expanding the 34.5kV system where other voltages already exist and satisfy
system planning criteria “makes no sense, and it is not done.” 34.5kV lines are tapped to

154 Interview #16

155 Data Request BPA 1-025

16 Data Request BPA 1-026 and Confidential Attachments
157 |Interview #11
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meet specific load growth demands, but PSNH has no system-wide plans to upgrade to
34.5kv.1%8

Voltage upgrade decisions (4kV, 12kV, 13.2kV, 34.5kV) are based on the best
technical/financial solutions to service the loads. Considerations include the cost-per-
saved-customer-minute and the number of customers affected.’ A case in point is the
4kV system which is reliably operating and meeting the needs. Nashua is an example of
where it would cost too much to upgrade the 4kV infrastructure. Currently, the PSNH has
no plans to expand/replace the 4kV system.16°

Another example might be a projected overload of a 4kV substation transformer
triggering possible conversion to 12kV. If there is no benefit to converting, the overloaded
substation may be retired, and the load transferred to a step transformer. The decision is
on the extent to which the substation transformer is forecasted to be overloaded.'5!

Taps taken off 34.5kV lines in RoW could have one or 1000 customers per circuit.
As a result, there is an effort to use distribution automation to create circuit taps or
segments that will limit outage exposure to 500-count customer blocks while creating
load transfer options. For radial lines, 500-count blocks do not mean only 500 customers
will be affected by upstream faults; it simply means the ability now exists to isolate
customers into blocks of 500. An important point to make is the following: On a radial
circuit with in-line fault protect (breakers), faults occurring closer to the head-end or
substation side of the line will affect all customers beyond the point of failure. The radial
line must be looped or tied to another independent generation source to overcome this.

Eversource is an industry leader in implementing IEC 61850 technology. The Eddie
Substation in NH is the first such T&D installation which serves as an example for future
facilities. To keep the focus on substation installations, IEC 61850 will not be applied to
the distribution system (reclosers) until some future date is determined.6?

Bare wire can no longer be installed on distribution circuits unless a phase is added
or extended. Covered wire and spacer cable (optional) is used instead but only on a per-
case basis, with justification.!®® PSNH believes tree trimming along the distribution
backbone is adequate, especially over the last ten (10) years. However, PSNH recognizes
vegetation management will continue to be an ongoing challenge. One of the most

158 Interview #13; Interview #16; Interview #20
159 Data Request BPA 7-006

160 Interview #11; Interview #16; Interview #20
161 Data Request BPA 7-006

162 Interview #34

163 |Interview #16
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significant problems is scenic roads, where it is difficult to secure tree-trimming approvals
(34.5kV RoWs are maintained by transmission maintenance and construction).1%*

In support of distribution automation, more than 1700 smart devices are installed
in PSNH. Currently, there is no peer-to-peer communication between smart devices
because PSNH did not want to duplicate DMS (Distribution Management System)
communication logic. Instead, data is brought back to a central location for processing.
Local device control is still operational.

Looped (backup) feeder-tie connections exist around the system. Multiple ties
exist fed from different substations and circuits in the Southern, Central, and Eastern
areas. In the Northern and Western regions, there are far fewer looped connections.‘Even
so, there are enough connections to use DA to achieve the 500-customer segmenting

priorities to minimize customers out of service.

5.30 The use of greenfield substation sites is discouraged, but when needed, PSNH looks to set
a 5-acre minimum land parcel requirement. RCG concurs with this for the reasons stated below.

Minimally sized green-field substation sites may not be large enough to allow
mobile-transformer use. RCG believes this to be a good policy. When evaluating
substation development solutions, PSNH avoids trying to “fix” substations with significant
maintenance issues as cost-saving measures will likely cause more extensive problems
and incur additional costs down the road, resulting in unplanned outages that could have
been avoided.

If physical space permits, new substations will be built on greenfield sites next to
old substations, then switched over to minimize customer downtime. When looking to
secure property, PSNH sets a minimum 5-acre requirement, often being able to purchase
more land. Eversource considers the incremental cost (e.g., $150K) to be minimal
compared to overall project costs, and the extra space provides a means for building
around obstacles (e.g., wetlands), offers multiple orientation design options, provides
larger buffer areas from neighbors, and makes future expansion possible.16®

A typical substation design is the Twombly Street Substation (DR 9-018). The
design process uses 3D software to facilitate standardization by using similar designs as
starting points, then making modifications as needed. Double-ended substation designs

164 Interview #16
165 Interview #19
166 |Interview #73
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(two transformers) are not standard due to overcapacity versus reliability concerns. This
approach is consistent with PSNH’s policy of “only doing what is necessary.” 167

There is an external perception that substation overdesigns tend to happen when
more than minimum greenfield land is purchased. Eversource does not believe this to be
the case, contending it saves capital dollars in the long run for the reasons explained
above.'%® When coupled with the efficient application of metal-clad switchgear (discussed
in the Design Standards section of this report), dollar savings can be even more significant.

5.31 PSNH’s Protection philosophies and equipment used are consistent with industry-
standard practices. ‘

Regarding system protection, the distribution system at the substation level
consists of bulk-connected transformers and buses configured with high-speed
differential protection. Distribution feeder breakers use time overcurrent protection
schemes to coordinate with downline reclosers and fuses.'®® For radial circuits, the fuse
closest to the fault opens first. If the fault is between the fuse and the upstream recloser,
the recloser operates first. If the fault is between the substation feeder breaker and
downstream recloser, the substation feeder breaker operates first. This process is
referred to as selectively coordinated fault protection. RCG agrees with this approach.

There are no planned changes to this overall approach. However, equipment
upgrades are often made as part of asset-replacement capital projects. Examples include
replacing electromechanical relays with microprocessor-based devices, adding redundant
relaying; replacing fuses with reclosers (e.g., cutout-mounted recloser); and adding high-
speed instantaneous or differential protection.'”®

Changes in protection schemes and equipment are also required when DER
technologies are applied to distribution feeders to accommodate two-way power flows
safely. This DER-related scenario is used on an as-needed basis.

5.32 More data-centric discussions are needed with the Division. Not enough data-centric ‘
discussions are being held between PSNH and the Division to demonstrate/explain why the \
best overall solution alternative is not always the least-cost solution alternative. ‘

There are five broad categories of capital projects:

1) Basic business (customer connections);
2) Grid modernization;

167 Interview #61
168 Interview #61
169 Data Request BPA 1-034
170 Data Request BPA 1-034
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3) Equipment obsolescence;
4) Distribution line work; and
5) Distribution substation work.'7*

For project development, it is essential to understand the terminology being
used by Eversource when presenting solution alternatives. Eversource definitions for
each type of alternative follow:!7?

e Alternative Solutions — All reasonable solutions that address specific
identified needs.

e Feasible Alternative Solutions — Viable solutions that have no identifiable
constraints precluding construction or implementation.

e Technically Feasible Alternative Solutions — Viable solutions that have no
technical constraints precluding construction or implementation.

e least-Cost Alternative Solutions — Solutions that have the least cost. As

outlined in RSA 378:37, it is New Hampshire’s energy policy that “least-cost
planning” requires the selection of solutions that represent the “lowest
reasonable cost” based on consideration of factors other than cost, including
reliability and diversity of energy sources; to maximize the use of cost-
effective energy efficiency and other demand-side resources; and to protect

the safety and health of citizens, the physical environment of the state,[aﬁnﬁdf -

the future supplies of resources, with consideration of the financial stability
of the state’s utilities.

e Best Overall Alternative Solutions — Eversource refers to these as “Preferred
Alternatives.” Solutions with the best combination of electrical performance,
cost, future expandability, and feasibility to comprehensively address all of
the identified needs in the required timeframe.

Sometimes, “do nothing” is listed as an alternative on the PAF forms. While
discouraged, it is an acceptable alternative if a case can be made that more
maintenance, increased observation, or operational workarounds can satisfactorily
resolve the issues.'’3

71 Interview #13
172 Data Request BPA 14-007
173 |Interview #34
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\5.33 More complete documentation is required for NWA solutions. Not enough attention is
given to documenting potential NWA solutions, even though NWA evaluations are integral to
the Eversource project selection process. To date, no NWA solutions have been implemented \
in NH.

- [ Commented [PMB64]: See Comment #57.

‘Even though progress is being made in developing/applying tools to streamline
the NWA evaluation process, more out-of-the-box thinking is required to create feasible
alternatives. For example, only two NWA solutions were proposed (Loudon 31W2 and
Hanover Street 16W3, both non-bulk substations) in the 2020 Design Violations Summary
Report'’* out of 37 bulk substation projects and 12 non-bulk substation projects. L

The exhibit below provides a high-level flow chart of the project
evaluation/selection process for both traditional and NWA solutions. For all substation
planning criteria violations, “potentially suitable” NWA solutions must be considered. If a
project is a specific size and there is adequate timing (enough time to implement the
solution), then NWAs are considered potentially “suitable.” NWAs are typically not
selected as preferred alternatives due to NWA project costs being higher than traditional
solution project costs.

Exhibit 22 - Project Evaluation/Selection Flow Chart, including NWAs'’>

Sometimes, NWAs are a sound deferral strategy for more traditional solutions. In
the end, a solution must pass a benefit-cost analysis, i.e., the value of the NWA solution
divided by the value of the conventional solution must be greater than or equal to 1 for
an NWA to pass the benefit-cost analysis threshold. An NWA also has a “fit” criteria, e.g.,

174 Data Request BPA 1-006, Attachment BPA 1-006 dated 10/01/2021
175 Data Request BPA 15-017; LCIRP, March 31, 2021, Supplement, Appendix A, NWA Framework
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an NWA is considered not applicable when there is an asset health issue due to failing
equipment.17®

If an NWA does not apply (e.g., equipment failure), it must be noted on the PAF
forms.?”” However, this policy/guideline is not being consistently followed, another failure
in communications. PAF forms do not always include statements regarding potential NWA
solutions, good or bad, as was discovered in a May 5, 2021, NH-PAC meeting. ‘An NWA
status statement should be included on all distribution line project NH-PAC forms.\

The NWA Framework!’® (NWA Screening Tool) places a value on environmental
benefits (e.g., emissions), but these benefits are not rigorously analyzed. In NH, no NWA
solution has been approved and implemented. Even though no NWA incentives are
currently in place, discussions have been held with some municipalities for potential
use.l’®

System Planning developed the NWA screening tool over a six-month (2019-2020)
for all three states to screen NWA alternatives based on cost and technical merits. Factors
considered include energy efficiency profiles, demand-side management, behind-the-
meter generators, diesel generators, battery storage, battery storage plus solar, solar, and
combined heat & power (CHP). Costs are synthesized over a five/six-year period. Results
are compared to avoided deferral costs for traditional solutions.&

The cost threshold for NWA to be competitive is around $S5M, e.g., a 2MW, 5MWh
battery storage installation costs around $5M. PSNH believes going through the motions
for anything less does not make sense.*®!

5.34 CVR is not being investigated adequately. Consideration should be given to more
aggressively investigating and implementing Conservation Voltage Reduction (CVR) for peak
demand and energy savings.

Given the relatively high content of residential system load --- 44% of kWh
residential sales; 50% of kW residential peak demand. CVR potential in PSNH has not been
evaluated.

CVR hasn’t been incorporated in PSNH but is part of a planned volt-var
optimization (VVO) implementation to interface SCADA with DMA with controllable

176 |Interview #18
77 Interview #62
178 | CIRP, March 31, 2021, Supplement, Appendix A-1
179 Interview #18
180 Interview #13
181 |Interview #13.
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capacitor banks, line voltage regulators, and micro-capacitors (connected to the 240-volt
side of distribution transformers).182

CVR can reduce peak load demand (kW) and energy use (kWh) by as much as 3%,
depending on the system. Opportunities exist on distribution feeders serving loads where
normal operating voltages can be reduced without impacting the end-user, e.g., resistive
loads, which generally occur for residential loads. Industrial/commercial loads typically
contain large motors where voltages cannot be adjusted without impacting the end-user;
this results in minimal CVR opportunities. The Exhibit below summarizes the residential
versus industrial/commercial make-up for PSNH. The percent residential load is large
enough to justify investigating CVR potential.

Due to a significant shift in interior residential lighting in NH towards LED lighting
(50% in 2020 versus less than 1% in 2009),'8 CVR opportunities may be reduced (LEDs
use far less energy). It is further recognized that the load profiles of residential customers
in northern NH are different from load profiles in southern NH. Nevertheless, a more in-
depth investigation of CVR potential is justified.

CVR is not considered an NWA solution and, as such, is not included in the NWA
screening tool. Eversource’s rationale is that CVR is one of the easiest and most cost-
effective NWA alternatives for reducing energy use and lowering peak demand. When
evaluating energy efficiency, the (N-1) design guidelines no longer apply to CVR or PV
behind the meter because the controlling devices are located at different locations.'®*

Exhibit 23 - Residential, Industrial, and Commercial 2020 Load Totals for NH

182 |Interview #19

183 New Hampshire Residential Baseline Study submitted by Itron to the New Hampshire
Evaluation, Measurement, and Verification Working Group, June 11, 2020, pages ES-2 and ES-3

184 Interview #13
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Recommendations

R.10

R.11

R.12

R.13

R.14

R.15

R.16

Develop and test (as a joint effort between System Planning and Distribution
Engineering) detailed Synergi feeder models, taking full advantage of System
Planning's familiarity with Synergi to facilitate the process.

Perform a more in-depth/rigorous analysis of the data-checking and conversion
process for new software platforms (e.g., DistriView to Synergi data sets) to
ensure data continuity and integrity are being maintained throughout. This
should be independent of the Grid Mod group’s conversion verification process.

Develop detailed documentation to maintain data integrity as data conversions
are made from one software platform to another, e.g., DistrView to Synergi,
Storms to Maximo. This is especially true for Synergi, where individual phase
models for distribution circuits are being developed, i.e., converting from 3-
phase balanced distribution line models to 1-phase unbalanced distribution line
models.

Investigate the potential benefits of retro-filling power transformers with the
latest technology insulating fluids, e.g., extending transformer life (without
compromising reliability) and deferring capital investments. Include guidelines
for identifying candidate transformers.

More clearly explain and illustrate with examples why the best overall solution
alternatives are not always the least-cost solution alternatives. It is not sufficient
to state all criteria violations have been resolved. In addition, consistently
document all alternatives considered in the formal project paperwork. Include a
formal statement on NWA solution considerations (even if the statement says
NWA solutions were not applicable) and reasons why.

Compare how the traditional solution alternatives are developed and priced
against how NWA solution alternatives are developed and priced. Identify areas
that disadvantage NWA solutions, e.g., how projected O&M costs are treated.
Revise the NWA Framework Tool accordingly.

Investigate Conservation Voltage Reduction (CVR) potential energy/demand
savings for PSNH, given the relatively high content of residential system load ---
44% kWh residential sales; 50% kW residential peak demand.
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Reliability Analysis shows continuous improvement

PSNH’s Distribution System is \spread across NH in an interconnected patchwork

of load clusters Lconsisting of 17,600 miles of distribution lines; and 139 substations in a . [Commented [PMBG67]: See Comment #

heavily treed state, creating operational challenges to maintain a reliable overhead
Distribution system. Recent reliability metrics indicate PSNH’s progress in improving
system reliability.

Major components of PSNH’s electric distribution system are summarized in the
following Exhibit:!8>

Exhibit 24 - PSNH Distribution System Components

The exhibit below shows a state-wide overview map of the distribution system.!
Red lines signify 34.5kV circuits and dashed lines are 46kV circuits. The map suggests
higher load densities in the state's southern portion, especially the southeast region.
Also, while not apparent from the map, it should be noted NH is a heavily treed state
which creates challenges in constructing and maintaining the overhead portion of the
distribution system.

185 Docket 19-057, Testimony of Joseph A Purington and Lee G Lajoie, May 28, 2019, Bates page
397
186 Data Request BPA 1-026, Attachment BPA 1-026 C
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Exhibit 25 - PSNH Major Distribution Systems Map
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6.1. Eversource closely monitors reliability performance using industry-recognized
reliability metrics. Eversource has proactively identified, prioritized, and
implemented distribution automation projects that have consistently resulted
in annual reliability performance improvements. Eversource has also defined
complementary resiliency program initiatives to maintain and further improve
reliability performance.

Distribution reliability falls into the following two categories:'®’

e Feeder level - The goal is to minimize the number of customers impacted due
to a fault. The new policy target for customers impacted by a line fault is 500
customers. The desired results are being achieved by segmenting the feeders
via switching that started with the Reliability Enhancement Program (REP)
using distribution automation to achieve the target.

e Substation level - The goal is to develop strategies for load pick-up should a
power transformer, or feeder circuit fail. System Planning is responsible for
making this happen through substation configuration, bus configuration
(e.g., ring bus or breaker-and-half schemes), and equipment selection.

Historical reliability statistics are the quantitative basis for sound decision-making
and come in many forms. Overall reliability statistics are excellent for self-evaluation.
Utility-to-utility comparisons are made, but differences in each electrical network
(weather conditions, number of customers served, customer willingness to pay for
reliability, and equipment used) must be considered. While such comparisons have
benchmarking value (e.g., utility ranking against its peers), the metrics are most valuable
for a single utility system when relative comparisons are examined from period to period
(week, month, or year). The data can help make the best decisions considering the utility’s
system-specific circumstances.

Reliability indices (metrics) indicate system performance and individual circuit
conditions, i.e., if the system or circuit reliability improves or worsens over time.
Reliability indices are situational and reflect different baselines depending on system-
specific designs and operational philosophies. IEEE Guide for Electric Power Distribution
Reliability Indices (Standard 1366%8) facilitates uniformity in distribution service reliability
indices and aid in consistent reporting practices related to distribution systems,
substations, circuits, and defined regions. The standard is universally used (including by
Eversource) to characterize distribution system reliability.*8°

187 Interview #34

188 |R-57 |EEE-1366-Reliability-Indices-2-2019 - NGRID

189 |R-58 Understanding Distribution Reliability Metrics
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\In times of extreme events, it may be unreasonable or difficult to track customer
outages. As a result, Standard 1366 accounts for major storms separately to assist in
tracking severe weather outages (e.g., tornados, thunderstorms, and the like) leading to
unusually long outages. In NH, accumulated ice and wind make for significant reliability

problems on overhead distribution circuits[. A utility can either include planned . [Commented [PMB68]: See Comment #50.

interruptions/outages (PIs) or keep them separate to measure downtime caused by
operations. A utility typically reports reliability metrics with and without storms so that
restoration can be a measurable performance objective.

Capital programs require the justification of system improvement projects based
on the need to improve overall system reliability and at specific points in the system. To
this end, annual system-wide statistics, individual distribution line statistics, and specific
components (e.g., transformers, poles, etc.) are collected—annual results aid in
determining if reliability improvement initiatives are needed.

Distribution system interruption data and IEEE performance indices can provide
data-driven insights when considering reliability improvement measures. Indices most
often referenced are the following:

e SAIDI - System Average Interruption Duration Index (>5 min typically) (CMI +
CS) - Number of minutes of interruption average customer experiences.

o MAIFI - Momentary Average Interruption Frequency Index (<5 min typically) -
How often the average customer experiences power quality disturbances.

e SAIFI - System Average Interruption Frequency Index (SAIDI + CAIDI) (or CI +
CS) - How often the average customer experiences an interruption (>5 min).

e CAIDI - Customer Average Interruption Duration Index (SAIDI + SAIFI) (or CMI
+ Cl) - Average time required to restore service.

Additional reliability metrics used by Eversource are the following:

e COSAIDI**® - Contribution to PSNH (system-wide) SAIDI - Used to rank
individual circuit performance, considering cost-per-saved-customer minute
(primary consideration), number of customers impacted, frequency of
interruptions, exposure to lengthy outages due to access issues, and the
impact on critical customers.

e MBI - Months Between Interruptions (months + SAIFI, e.g., 12 + 0.9654 =12.4
MBI)

e (I - Customers Interrupted/Impacted

e (S - Customers Served

e CMI - Customer Minutes Interrupted

190 Data Request BPA 1-36
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Clll - Customers Interrupted per Interruption Index (Cl + # events) - This
metric is used primarily at the circuit level to help identify the need and
location for additional protective devices or automation to reduce the
number of customers impacted by a single event.®?

Important industry norms and definitions follow:*%?

IEEE Criteria - Reliability performance without MEDs.

MEDs - Major Event Days - Calculated reliability metric based on five years of
performance data (including storms and planned & scheduled interruptions),
resulting in a daily-SAIDI-threshold-value-per-year. MEDs equate to days
exceeding this threshold.

Eversource Reportable Criteria - |IEEE criteria without planned interruptions.
This indicator is the main criterion used within the Eversource organization.

Without Storms IEEE Quartile Rankings - This represents the range of reliability
metrics respondents experienced during non-major storm days but includes
minor storm data.

With Storms IEEE Quartile Rankings - It represents the range of reliability
metrics respondents experienced during all days. This ranking includes all-in
data, MED days, and minor storm data.

6.2. PSNH’s reliability performance shows a consistent improvement based on key ‘

reliability indices, suggesting system reliability investments are working.

Year-to-year system-wide reliability performance is a vital indicator of the ability

years is summarized in the two exhibits presented below based on the following reliability
metrics: Cl, CMI, SAIDI, CAIDI, SAIFI, and Clll. Both exhibits show a steady, consistent
improvement in these indices over ten years (2011 to 2021). (Note: The number of
“Parent Events” in the first exhibit represents the sum of the “Parent Events” in the two
exhibits that follow.)

191 Data Request BPA 14-005
2 1q,
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Exhibit 26 - NH Reliability Statistics 2011-2021 — ALL Events'®?

Year | #FParent cl cMI SAIDI |CAIDI| SAIFI [cill
Events
2011 14005 1420678 1121114660 2250 789 2.852 101
2012 11363 875435 298949392 598 341 1751 77
2013 10067 774073 106693930 213 138 1544 77
2014 11713 939411 440781256 874 469 1864 80
2015 8548 573772 60883395 119 106 1124 67
2016 11012 826837 105678322 202 128 1584 75
2017 16808 1018158 509073382 969 500 1939 61
2018 15196 1014800 207455653 392 204 1920 67
2019 12013 639783 122747595 231 192 1204 53
2020 13761 808823 249991929 467 309 1512 59
2021 8883 451036 82054948 152 182 0.830 51

Exhibit 27 - NH Reliability Statistics 2011-2021 — excludes MEDs*

Year ‘ Gl PG ‘ cl ‘ cMI | SAIDI ‘CAIDI SAIFI ‘cm‘
Events
2011 8968 624920 77932762 156 125 1254 70
2012 9323 609069 70958452 142 | 117 1218 65
2013 8614 581827 60062920 133 119 1160 68
2014 0509 623637 61912845 123 99 1237 65
2015 8205 538776 54177931 106 101 1055 65
2016 9862 720704 72391320 130 100 1380 73
2017 11780 578995 62146242 118 107 1102, 49
2018 10361 565301 63373060 120 112 1069 55
2019 8875 393465 43907584 83 112 0740 44
2020 8866 431001 51239208 96 119 0.805 49
2021 6802 321961 35531699 66| 110 0598 47

Exhibit 28 - NH Reliability Statistics 2011-2021 — includes only MEDs'%

Year ‘ L ‘ cl cMI | SAIDI ‘CAIDI|SAIFI ‘cm‘
Events
2011 5057 795758 1043181907 | 2094 1311 157
2012 2040 266366 227990940 456 856  0.533 131
2013 1453 192246 37631010 75 196 0383 132
2014 2114 315774 378868411 752 1200 0.626 149
2015 253 3499% 6705464 13 192 0069 138
2016 1150 106133 33286993 64 314 0203 92
2017 5010 439163 446927140 851 1018 0836 88
2018 4835 449499 144082593 273 321 0850 93
2019 3138 246318 78840011 148 320 0464 78
2020 4805 377822 108752631 371 526 0706 77
2021 1991 120975 46523249 86 358 0241 65

193 Id

194 Data Request BPA 1-35-1, Attachment. MEDs = Major Event Days (Storms)

195 Id
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6.3.  PSNH reliability quartile rankings have consistently improved over the last five
years when compared to peer utilities (other northeast utilities), placing PSNH
\ in the 1st and 2nd quartiles. However, reliability performance consistently lags \
‘ Eversource CT and MA, suggesting there may be room for improvement. ‘

Another key indicator is how well a utility performs compared to its peers.
Multiple reliability indices (defined above) are typically used when developing quartile
rankings.

The exhibit below summarizes PSNH’s reliability performance over five years
based on PSNH (ES) reportable criteria (IEEE criteria without planned interruptions and
MEDs) representing the range of reliability metrics respondents experienced during non-
storm days. The quartile data is based on 17 (varies slightly by year) Northeast and Mid-
Atlantic medium-sized companies to provide reasonably comparative data and are based
on a three-year historical average of the data; e.g., 2021 quartiles are based on 2018-2020
average data.'®

PSNH consistently ranked in the 1%t and 2" quartiles against its peers for 2017-
2021 (highlighted in green below).® Being in the 1%t quartile for both SAIDI (system
outage minutes) and SAIFI (outage frequency) is excellent and the goal of most utilities.
The PSNH believes the interconnected nature of NH substations is key to this reliable
performance.'®® For SAIDI and SAIFI, low and decreasing numbers are good. Sometimes,
simply maintaining existing numbers is good enough. RCG agrees with these
observations.

Exhibit 29 - PSNH Reportable Criteria'®

CAIDI (customer outage minutes) performance was not as strong as SAIDI and
SAIFI, mainly in the 2" quartile. When both SAIDI and SAIFI are decreasing (which they
are), higher CAIDI numbers usually mean fewer outages but longer duration. If reducing

19 Data Request BPA 12-013

197 Data Request BPA 14-005, page 3

198 Interview #18

199 Data Request BPA 14-005, page 2; Data Request BPA 12-013, Attachment to BPA 12-013
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CAIDI is an important objective, System Planning can suggest solution alternatives to
minimize the occurrence/lengths of these outages.

MBI (months between interruptions) (MBI = months + SAIFI) performance is
shown in the Exhibit below.??° The MBI results for all years place the PSNH in the 1°
quartile, which is excellent. For MBI, higher numbers indicate more months between
major interruptions, which is consistent with the above CAIDI discussion, i.e., having
fewer outages but longer duration.

Exhibit 30 - PSNH Quartile Performance - MBI

When all events (Pi’s?°! & MEDs) are included (exhibit below), the PSNH ranks in
the lower portion of the 3™ quartile for SAIDI, CAIDI, and SAIFI (highlighted in green), i.e.,
doing worse than many of its peers. However, in 2021, all three indices moved from the
3rd to the 1%t quartile, suggesting significant improvement. Even though all PSNH indices
(SAIDI, CAIDI, and SAIFI) increased over previous years, this shift indicates there were
more events and longer-duration events that caused the numbers to increase and that
this occurred for all respondents. PSNH’s numbers increased less than its peers, causing
a quartile shift. Specific details on how this happened require additional investigation.

Exhibit 31 - NH — ES Reportable Criteria — Quartile Performance With Pi’s & MEDs?%

200 Id

201 pi’s is an abbreviation for Planned Interruptions.

202 Data Request BPA 14-005, page 3; Data Request BPA 12-013,Attachment to BPA 12-013
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Since Eversource sets reliability goals for three states (NH, CT, and MA)
(considered peer utilities), it may be appropriate to compare NH targets (performance
expectations) against CT and MA targets. This exercise can be done by comparing SAIDI,
CAIDI, and MBI targets in the exhibit below based on 2017-2021 ES reportable criteria
(IEEE excluding Planned Interruptions [Pi’s]). (Note: MBI is a key metric used by
Eversource.)

Reliability targets are set by Eversource in January for all three states?® based on
the following considerations: historical reliability performance; technology investments,
system hardening initiatives; improvements in customer service feeds (i.e., alternate
feeds); and improvements in restoration procedures.?’* As seen in the exhibit below, CT
and MA targets stayed essentially the same (only minimal change) for 2017 through 2021,
suggesting performance expectations were met with existing performance goals; i.e.,
reliability indices were acceptable as-is.

For PSNH, the targets are set to be more challenging each year, i.e., reduced SAIDI
(outage duration) and MBI (months between interruptions) increased. Since MBI is
inversely proportional to SAIFI (months = SAIFI), an increasing MBI means SAIFI (frequency
of interruptions) decreases. If this trend in setting NH reliability targets continues, NH's
targets will eventually meet or surpass CT and MA's.

Exhibit 32 - Reliability Targets for NH, CT, and MA2%

203 Data Request BPA 8-021
204 Data Request BPA 12-010
205 Data Request BPA 12-010, Attachment to BPA 12-010
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Eversource uses monthly scorecards to track performance against targets. Results
are distributed to the PSNH Electric Operations management team and included in the
monthly Executive Performance Review Package. It is reviewed in the PSNH President’s
biweekly staff meeting and monthly work plan meetings attended by all PSNH officers,
directors, and managers. All reported metrics use the following color codes: Blue (means
10% or more above target); Green (means on target); Yellow (means below target); and
Red (means 10% or more below target). The portion of the operations scorecard dealing
with reliability performance for Jan-Nov 2021 is shown in the exhibit below.2%

Exhibit 33 - New Hampshire Ops Performance Scorecard Jan-Nov 202127

SAIDI and MBI are both Blue (10% or more above target), while CAIDI is Green (on
target), suggesting that as of November 2021, PSNH was exceeding reliability
performance expectations. In 2011 (per an earlier exhibit), SAIDI exceeded 150 min; in
November 2021, SAIDI was only 70 min, a significant improvement. CAIDI remains a
challenge even though performance against the target is considered good. [The Cl metric
(customers impacted per event) was shown in an earlier exhibit and has also been
downward (i.e. improving) for ten years.?%]

PSNH understands spending capital dollars on reliability when targets are being
met or exceeded is a hard sell. However, reliability is a historical performance metric.
PSNH’s concern is with issues that could result in significant customer outage minutes.
The main issues may be restoration speed and criticality of load, which are most often
dealt with at the circuit or substation level. (A standard reliability measure is worst
performing feeders which will be addressed later in this report.) \Resiliency and reliability
improvement initiatives are interconnected, i.e., resiliency needs cannot be evaluated or

met without first assessing and meeting reliability needs.?® (Resiliency is mentioned . [Commented [PMB70]: See Comment #50.

below and will be addressed in a later section of this report.)

206 Data Request BPA 8-021
207 Data Request BPA 8-021
208 Interview #16
209 |nterview #62
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6.4.  With this level of reliability performance, it is difficult to justify additional capital
spending to “improve” reliability. However, \when resiliency is considered,

future/continued reliability becomes a focus for proposed capital projects[. - [Commented [PMB71]: See Comment #50.

To understand PSNH’s reliability improvement investments, one must understand
the Reliability Enhancement Program (REP) initiated as part of the 2006 rate case (Docket
No. DE 06-028). REP provided PSNH with additional capital to improve reliability through
enhanced capital system programs and equipment upgrades.

The REP transitioned to REP 11 in 2010 following PSNH’s 2009 rate case completion.
While the original program focused on vegetation management, REP Il included
additional system improvement projects.?!® REP transitioned again in 2015, creating
REP3, including everything in REP plus REP II, and adding projects like distribution
automation and circuit ties. The REP program was scaled back in 2018 and ended in
2019.211

While not identified as REP, REP reliability/resiliency programs are embedded in
212

today’s capital budget program. Example projects/programs include the following:
e Distribution Automation Program,
e TripSaver Program,
e Line Sensor Program,
e Circuit Ties Program,
e Direct Buried Cable Replacement Program,
e Pole Inspection Program,
e il Circuit Breaker (OCB) Replacement Program,
e Capacitor Switch Replacement Program,
e PLC Automation Scheme Replacement Program,
e Electromechanical Relay Replacement Program,
e Substation Animal Protection Equipment Program, and
e RoW Hardening/Reconductoring Program.

Each program is considered a project requiring a PAF and associated justification.
Each project is evaluated and authorized annually before being included in the approved
capital budget. A core tenet of Eversource is to adhere to the approved yearly capital
spend limit, which forces management to prioritize capital projects for any given year.

210 Data Request BPA 3-3, Table on page 2
211 Data Request BPA 3-3
212 Data Request BPA 4-15
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6.5. PSNH’s most significant asset-related condition assessment issues involve
power transformers, PCB-containing equipment (transformers, circuit breakers,
bushings), and animal protection. In each case, systematic replacement plans
are implemented consistent with capital budget constraints. RCG agrees with
this approach.

Asset management deals with two types of aging: First, due to years in service;
and second, due to loading. For transformers, the EPRI-based PTX tool addresses both
types of aging along with other factors to determine the optimal replacement schedule.
(See this report's System Planning Criteria-Technical Standards/Guidelines section for
more on the PTX tool.) Storm conditions can ultimately be the last straw to failure.

The goal is to extend transformer life as much as reasonably practical through
regular maintenance programs and major overhauls while anticipating the conditions for
potential transformer failure before a storm hits. Maintenance could involve rebuilding a
transformer as a cost-saving measure over buying new ones. However, rebuilds are often
not viable solutions due to conditions or cost constraints.

PSNH has more than 80 power (bulk) transformers that are 50+ years old. They
believe these older transformers cannot be replaced fast enough to stay out of the high-
risk category. So, as a precautionary measure, spare transformers are maintained in the”
warm” state for the different voltage classes and strategically located by region in each
state.?'3 Concurrently, PSNH management recently decided to standardize on four power
transformers (62.5MVA, 30MVA, 12.5MVA, and 140MVA) to meet system requirements
while reducing the number of spares. RCG believes this to be a sound approach.

Environmental concerns must also be addressed. One of the more significant
environmental issues involves replacing PCB equipment with non-PCB equipment.
Regulatory requirements for PCB use and disposal must be considered, as well as the
financial risks if PCBs are released into the environment. Timely replacement/disposal of
PCB-containing dielectrics is key to preventing future expensive liabilities.2** The most
significant source of PCBs is U-type bushings used to connect power transformers.
Another source is oil circuit breakers used to connect the transformers to lines and buses.
These components are usually replaced as part of a substation rebuild project.?*> For
Eversource, PCB replacement program strategies are developed by the Director of Quality
Assurance T&D.?1®

213 |nterview #21; Interview #16

214 Bench, Dan. “Identification, Management, and Proper Disposal of PCB-Containing Electrical
Equipment used in Mines.” Page 10 of 11, date unknown but estimated to be early 2000’s.

215 |nterview #61

218 Interview #61
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Another potential risk is aggressive animal behavior, requiring more sophisticated
animal protection. Ravens have been an “unbelievable problem in vandalizing
substations,” according to one of the interviewees.?!” Even though animal protection had
been installed per industry standards, the ravens found a way to bypass the protection.
After meeting with utilities dealing with similar animal issues, Eversource decided to
install lasers as the most promising way to alleviate the problem. Time will tell if more
actions are needed. RCG believes this approach to problem-solving is consistent with
industry best practices.

6.6. PSNH appears to be following current standard industry practices when
identifying and resolving power quality issues (primarily voltage related).

Customer power quality (PQ) expectations are high, driven by more home offices
and sophisticated and temperamental electronics. Industrial and commercial customers
demand the same and, in some cases, higher levels of power quality. Voltage complaints
are monitored, and not many are received in NH.2*® Some customers classify momentary
interruptions (<5 min) as PQ problems even though PQ refers to perceptible voltage and
current fluctuations, which can adversely impact electronic equipment.

Per DSPG 2020, System Planning is addressing the following power quality
219

issues:
e Steady-state thermal and voltage criteria guidelines,
e DER impact on voltages,
e Voltage flicker issues,
e Transformer reverse power capabilities, and
e Unbalanced voltage (3V0) for high impedance ground fault issues.

‘ 6.7. Worst performing feeders are monitored and ranked on an annual basis. Some

feeders are classified as the worst performers year after year due partly to two
\ major North-South 34.5 kV lines not being looped (creating alternate feeds). \
‘ When faults occur on these circuits, all customers downstream of the faults will ‘

experience an outage.

Utilities continually develop and maintain a list of worst-performing feeders
annually based on a consistent reliability performance metric. Eversource uses COSAIDI
[Contribution to PSNH (system wide) SAIDI], which weights radial circuits with large
customer counts more heavily than other circuits. As a result, the same circuits can appear

217 |nterview #61

218 |nterview #11

219 | CIRP, October 1, 2020, Appendix D, page 9
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on the worst-performing circuits list year after year.??° For example, a 150-mile circuit
with 8000 customers will have more exposure than a 75-mile circuit. Some circuits have
been in the top 10 for a decade.?

Efforts are underway to apply SCADA-controlled pole-top devices (e.g., reclosers)
to break distribution lines into customer blocks of 500 customers or less (discussed earlier
in this report). This cost-effective program can improve a worst-performing circuit and
prevent a circuit from making the list.??2 However, the best solution is to find locations
where alternate feeds can be feasibly constructed for long radial circuits, i.e., create
circuit loops with alternate feeds, not just segment lines into customer groups. Looping is
often not feasible due to cost or physical constraints. In these cases, localized NWA
solution options should be considered.

PSNH is willing to accept higher costs-per-saved-customer-minutes for projects
that benefit large numbers of customers.??? \Unfortunately, this runs counter to the goal
of “treating all customers equally” since customers at the end of radial circuits will always
be impacted by upstream faults, i.e., these customers will be continually disadvantaged

because of where they live. \Recognizing radial circuits can be challenging to manage, RCG . [COmmented [PMB72]: See Comment #62.

believes every reasonable attempt should be made to minimize the disparity. As PSNH
continues to loop more of the remaining radial circuits, this problem will continue to
dissipate.

PSNH evaluates each circuit, determines where reasonable, cost-effective
solutions can be applied and includes them in the capital plan. However, the ten worst-
performing feeders do not automatically appear on the plan but must be evaluated and
prioritized along with all other proposed projects. As a result, PSNH does not proactively
develop a worst-performing-feeder-improvements project schedule since it must
compete with all other system needs during each budget cycle. In addition, the list of
worst-performing circuits is based on a single year’s performance, meaning new circuits
and potentially more cost-effective projects will be proposed and reviewed each year.??*

220 Data Request BPA 1-36, Attachment to BPA 1-36
221 Interview #16

222 Data Request BPA 1-36

223 Data Request BPA 1-36

224 Id
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6.8. Resiliency is another cornerstone to building a reliable distribution system.
Given PSNH's heavily treed/ice environment, RCG believes PSNH is pursuing a
reasonable course of action by looking for systematic opportunities to improve
at-risk circuits and substations incrementally. Investing in resiliency programs to
preserve reliable performance and meet customer expectations is consistent
with industry-standard practices.

\Reliability and resiliency are often used interchangeably. However, they are
different. Reliability is most simply defined as the power is either ON or OFF. Eversource
defines reliability as the ability of the electric power system to deliver electricity to the
end-user.??® In contrast, Eversource’s definition of Resiliency is the ability of the power
system to withstand and recover from low probability, high impact, extreme weather, and
adverse conditions, including weather and other natural causes.??® Or, put another way,
the ability to withstand a storm and other significant events, and recover from them in a
reasonable amount of time.??” Reliability is the historical performance of a system or
circuit, while resiliency is the future performance of a system or circuit under potentially

extreme conditions.‘ - [ Commented [PMB73]: See Comment #50.

While Eversource does not have a formal documented process for triggering
.229

resiliency projects,??® resiliency goals have been set as follows:
. LSystem Adaptation - The reduction of the impact of events (both outage
frequency and duration), and
e System Survivability - The maintenance of adequate functionality during and

after the event.\ [ Commented [PMB74]: See Comment #63.

When the industry evaluates reliability performance and calculates metrics, it is
usually done with and without major events. Major events are excluded to focus on the
day-to-day performance of the system. Major events, typically weather-related, have a
low probability of occurring, but they can have significant ramifications. Electric utilities
must prepare the system for such events and have active plans to respond. Although
PSNH ranks in the 15t and 2"¢ reliability quartiles excluding major events (see Reliability
section), that PSNH only ranks in the lower portion of the 3 reliability quartile when
major events are included?®® suggests there are opportunities for improving resiliency to
reduce the impact of storms and improve restoration capabilities post-storm, especially
when considering the observable increase in frequency/intensity of storms in New

225 Data Request BPA 14-006

226 Id

227 Interview #16

228 Data Request BPA 9-019

229 Data Request BPA 14-006

230 Data Request BPA 7-007, Attachment pages 10-12
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England.?3! (While not part of this business process review, RCG believes it would be
advantageous for PSNH to review/update its emergency response plans.)

Examples of resiliency-based capital projects initiated by PSNH include the
following:

e Upgrading distribution poles, shown to have ground line rot issues, to
stronger class 2 wood poles or more resilient steel poles in areas of difficult
access;

e Replacing cross arms with composite ones;

e Reconductoring to more resilient conductors such as covered wire and
spacer cable in areas where tree damage is more prone; and

e Installing distribution automation (automated switching) to reduce the
impact of customer outages by isolating faulted feeder sections.

The question always is, “When is reliability/resiliency good enough?” Or, put
another way, how can capital funds be best allocated to meet reliability targets and satisfy
resiliency goals? Some in PSNH contend resiliency has not been a problem;?3? others say
improvements are needed.??3 The ultimate answer lies in which projects get approved.
Today’s submittals must follow the latest Eversource capital-approval process, including
technical and cost justification components. The more compelling the case, the more
likely the approval. Distribution Engineering collaborates with Standards Engineering and
Resiliency & Reliability Engineering to identify potential resiliency projects.?3*

PSNH’s core capital distribution investments are primarily in overhead equipment
and facility upgrades to make the system more resilient to major events while preparing
a platform for integrating advanced technologies (e.g., DER) at virtually any point on the
system, including the ability to accommodate two-way power flows on distribution
lines.23%

Since conditions change yearly, the assumption that “reliability is good enough” is
not acceptable. There will always be risks and corresponding needs for corrective actions.
Investments in resiliency measures are needed to prevent/minimize catastrophic events.
PSNH looks to the industry for guidance on how far to go and when to stop.23® Two
important PSNH system characteristics are the significant number of trees present and

21 Data Request BPA 14-006

232 |nterview #61

233 Interview #16; Data Request BPA 7-007
234 Data Request BPA 9-019

235 Data Request BPA 1-005

236 Interview #11
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the system's high probability of ice buildup on the lines, which places PSNH in a high risk
position.

PSNH believes investments in reliability and resiliency are necessary to remain in
the 1%t quartile (preferably) or 2" quartile (at worst) peer reliability performance
categories.?” The nightmare scenario is an ice storm with the wind causing tremendous
damage from falling trees and bringing down power lines and poles. When protective
devices (switches) try to operate to clear faults, the devices cannot because contacts are
frozen shut. Worse yet, feeds from either end may be cut off by system faults. There is a
need to protect against 60-70 mile/hour winds which seem to be occurring more
frequently.?®® Ice, ice loading, and wind are ongoing concerns, even for well-trimmed
RoWs.?3? For these reasons, PSNH has placed a high priority on reliability- and resiliency-
related investments.

PSNH believes operations does a very good job of maintaining substation
equipment. However, there is a concern (this has not happened yet) that failure events
will start to increase due to aging infrastructure. For example, several 62.5MVA and 44.5
MVA transformers are 50+ years old.?*° The oldest 140MVA transformer is 36+ years old.
In response to these concerns, PSNH is taking measures to quantify and prioritize actions
using the EPRI-based PTX transformer assessment tool (discussed in earlier sections of
this report).

\A substation resiliency program in the process for several years is the oil circuit
breaker (OCB) replacement program, which focuses on replacing aging and PCB-
containing equipment. If a substation OCB fails, many customers can be affected. If the

OCB contains PCBs, potentially significant environmental cleanup will be required.?** - [Commented [PMB75]: See Comment #64.

\PSNH believes the biggest obstacle for reliability-based projects is getting them
scoped, engineered, approved, and included in the capital plan. Three active distribution
substation projects (White Lake, Dover, and Monadnock); and seventeen (17) additional
distribution substation projects were identified in the 2020-2029 Load Flow Study as
having (N-1) contingency violations (based on the DSPG revised planning criteria).?*? 14
of the 17 projects were due to STE (Short Term Emergency) rating violations, bus faults,
bus-tie breaker issues, and single-contingency transmission issues (causing a double-

contingency condition on the distribution system)\. (Refer to Appendix A for a complete - [Commented [PMB76]: See Comment #65.

list of projects and respective violation summaries.)

27 |Interview #16
238 |nterview #16
239 Interview #11
240 |nterview #61
241 |nterview #61
22 Interview #62
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These 20 substation projects total $225 M based on conceptual engineering
estimates. PSNH believes all 20 are needed. However, that would exceed the annual
capital budget. According to PSNH, “The challenge (then) becomes prioritizing and
spreading them over a reasonable period of budget cycles to get them all done
prudently.”?*3 The updated capital approval process is expected to facilitate this process.

PSNH determined NH’s pole inspection program meets today’s needs but is
concerned about future resiliency needs. 35% of the pole population is 40+ years old. The
concern centers around what the former inspection program did not do, proactively
replacing the oldest poles. The inspection program looks forimminent replacement needs
(<10 years). PSNH believes better pole integrity/replacement metrics are needed from an
asset management perspective, which is the position taken in recent rate cases.?**

Customer expectations are changing, and according to one interviewee, “We
don’t want to fail 400-4,000 poles in the same storm.” Add to that the changing nature of
weather and the concern is magnified. Customers could be out for eight or more days in
worst-case scenarios. PSNH believes the pole replacement target should be closer to
1,000 poles/year rather than the relatively small number done today. PSNH believes
replacing poles in clusters rather than one at a time is the most cost-effective approach
from a resiliency point of view.?%>

PSNH does not believe a resiliency program can be based on the following
position: “In the last five years, we have not had a storm that resulted in more than a two-
day outage for customers.” Customers, regulators, and politicians are not going to accept
two-day outages. So, resiliency is essential in meeting and maintaining reliability
expectations.?®

Recommendations

R.17 Conduct a protection and coordination study in conjunction with System
Planning at the distribution circuit level to better understand and anticipate how
2-way power flows can be safely accommodated.

R.18 Take more aggressive actions to correct chronic problem feeders by
implementing one or more of the following:

e Reduce COSAIDI targets to encourage more aggressive distribution
automation and sectionalizing schemes;

23 Interview #62
244 Interview #11
255 Interview #11
28 Interview #62
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e Find locations where alternate feeds can be feasibly constructed for long
radial circuits, i.e., create circuit loops, not just segmented customer groups;
and

e Apply localized NWA solution options when looping feeders is not a feasible
alternative. Revisions to the NWA Framework Tool may be required.

Distributed Energy Resources (DER)

Distributed Energy Resources are not currently subsidized (except for solar
rebates) or mandated in NH although deployment throughout the state is ongoing. As a
result, PSNH’s DER policy is in its infancy (despite Eversource having formal DER policies
in CT and MA). Nevertheless, PSNH is developing a DER strategic roadmap and addressing
DER applications on an as-needed basis.

DER integration is a slowly evolving issue for NH since penetration levels are low
and not expected to rapidly increase.?*” Lacking government incentives, only organic
growth is expected in solar and energy storage. (The average NH DER application is 15-
20 MW with about 30 applications per week being received.) Developers who would like
to sell power to green energy buyers are evaluating the merits of connecting to the 34.5
kV express feeders on the low side of the power transformers.2*

Currently, 107 MW DER is installed; 8 MW is under construction; 80 MW
completed impact studies (five signed interconnection agreements with an average size
of 15 MW), and an additional 70 MW is waiting for impact study completion. Developers
are expected to pay interconnection costs, a significant disincentive?*® but a standard
industry practice in states where DER incentives do not exist. As expected, this is a source
of contention between the PSNH and DER developers.?>°

\DER hosting capacity maps show best interconnection locations. In MA and CT,

hosting capacity maps were developed using Synergi software. In NH, hosting maps do . [Commented [PMB77]: See Comment #66.

possiblet More complete what-if studies can then be performed when investigating DER - [COmmented [PMB78]: See Comment #67.

integration capabilities (including the impact of electric vehicle charging stations) and
associated system performance (including how to safely address two-way power flows),

247 |nterview #62; Interview 34
28 Interview #62
249 Interview #13
250 |nterview #34
251 Interview #13
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especially when advanced load forecasting algorithms (future scenario modeling) are
used.

System Planning is responsible for DER interconnection strategies, including
meeting hosting capacity needs and two-way power flows (1-way radial now). Protection
& Control (P&C) is responsible for DER system protection and associated device settings
(e.g., transfer trip, relays). The NH DER integration strategy was initially part of an NH Grid
Modernization Program (GMP) not yet approved by the PUC. Integral to the Plan was a
systematic conversion of the distribution system to handle two-way power flows from
one-way radial designs. The nightmare scenario is if DER penetration quickly increases,
significant changes in system design/protection will be needed in a relatively short time
to meet hosting capacity and two-way power flow requirements.?>2

In mid-2020, an Order was issued by the NH PUC to create a DER stakeholder
group of DER developers and the Office of Consumer Advocate (OCA). The Order was
subsequently paused due to PSNH’s motion for reconsideration/clarification, and DER
efforts went into a holding pattern with no timetable for reinstatement. In the meantime,
PSNH is moving forward with a strategic DER roadmap development effort.?*3

Recommendations

R.19 Introduce incentives to encourage DER solutions for end-users.

R.20 Develop and conduct in-house training programs for New Hampshire DER
hosting map development engineers. Lessons learned from Eversource CT, and
MA should also be integral parts of this training.

Third Party Claims

8.1. Within the external constraints of third-party damage recovery, PSNH has a ‘
reasonable process to track and recover the costs associated with third-party \
damages to the distribution system and transfer the net costs into ratebase.
However, the process is not fully documented in writing which could create
opportunities for varying interpretations of how to execute the process and any \
decisions required. ‘

In RCG's experience, when a third-party entity damages a typical utility's property
(generally already included in ratebase) the utility must repair or replace the damaged
equipment to ensure reliable and safe service. As the damage is unpredictable, the
financial impact can vary from period to period. All or a portion of the capital expenditure

252 |nterview #34
253 Interview #19
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(and maintenance expenses) may be offset by recoveries from the responsible party
causing the damage or the responsible party's insurance coverage.

A typical utility estimates an annual amount for capital expenditures within its
capital budgeting process. That amount is reconciled to the actual cost of repairing the
damage less the recovery of those costs from the responsible party causing the damage.
The costs of repairs would typically enter ratebase (less the recovered costs) during a rate
case or tracker mechanism as authorized by the regulatory scheme.

During PSNH’s request for its first step adjustment pursuant to the settlement
reached in Docket DE 19-057, treatment of its post-rate decision capital costs prompted
questions from the Division over how PSNH accounted for the capital costs and the
associated recovered costs. At that time, PUC Staff (now the Division) conducted an audit
of the initial 2019 Step adjustment, and the audit report was submitted at the time of the
second step adjustment (2020) filing and third-party claims became an issue in that
proceeding. Cross-examination covering the issue took place, and the Commission
decided to include the issue within the Business CapEx Process Audit.

“Eversource discussed its treatment of costs related to replacing
plant in service when a third-party damages utility property. Eversource
explained that once the Company knows that the damage was caused by a
third party, and the third party is identified as responsible for payment, the
Company will bill the individual or insurance company for the damages.
Once Eversource generates the bill for damages, Eversource credits the
work order within the annual project in the calendar year that the Company
actually bills the third party. Eversource argued that it would be
inappropriate to assume recovery of damaged plant is a given and stated
that this topic should be addressed during its upcoming business process
audit."**

The Division audit (February 1, 2021) states , “To date, PSNH has not responded
sufficiently. Audit Issue #1"" PSNH included $1,789,400 in the current 2019 Step
adjustment. This figure does not account for the anticipated contributions of
$(1,189,200)." 2

The Division audit process includes two opportunities to potentially resolve
differences through the discovery process and the comment period provided to the
utilities. As a result, drafts and input were exchanged between the Division auditors and

PSNH. The audit was issued, and PSNH provided comments.2>® According to PSNH, there

254 Order No. 26,504 Page 3
255 Data Request BPA 5-004, Attachment Page 3
256 Claims Panel #1 1:27:35
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was limited discussion. The Division audit group concluded that it could not confirm or
trace the expected reimbursement offset based on its review of PSNH’s filings.>>” The
Division's audit report was entered into the case as an exhibit in the 2020 Step adjustment
hearings by the Division with the subsequent cross-examination of PSNH on the issue.?>®

8.2. Third-party damage presents PSNH with some unique challenges as the
incidence and timing of damage are beyond the PSNH's control.

While third-party damages are a small part of PSNH's annual capital expenditures,
all or some portion of those expenditures (the amount not reimbursed by the responsible
party or its insurance coverage) will eventually enter ratebase and become a cost of doing
business and thus increase rates paid by customers.

Unlike standard PSNH-initiated capital projects, third-party damage is not initiated
by PSNH, and the work scope and timing are only under PSNH's limited control. While the
total capital amounts are accumulated into a budgetary line item, they consist of many
independent incidents. The exhibit below indicates the number of incidents.

Exhibit 34 - Annual number of events and the number of identified offenders

Year?® Number of Total Costs Before Responsible Party
Incidents2®° Recovery?5! Identified?6?
2017 1,197 $2,172,199 515
2018 1,421 $ 2,560,753 594
2019 1,584 $ 2,467,492 640
2020 1,231 $ 2,929,850 448
2021 1,308 $ 3,106,301 478

Typically, PSNH is notified of damage to its facilities by the police as they respond
to and investigate an accident. In other incidents, third-party damage may be caused by
a contractor damaging PSNH's facilities that require a response by PSNH. During routine
inspections of PSNH's facilities, third-party damage may be detected.

257 Data Request BPA 5-004, Attachment Page 5

258 Claims Panel #1 1:27:35

259 Incidents and amounts may be out of synch due to date of recording the various aspects of the
incident

260 Data Request BPA 8-013

261 Data Request BPA 5-003

262 Data Request BPA 8-013
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8.3. PSNH's responders immediately document the site in written form, photographs
of the site and identification of the responsible party (if available); together
create a formal record of the event.

Depending on how the incident is reported and the severity of the damage, the
initial work and investigation are performed by a Response Specialist?® or a line crew.2%
PSNH on-site responders may take a photo of the responsible party's license plate at the
scene.?®> That information is embedded within the electronic record of the work order.%®

Reimbursement for third-party damages can take a substantial effort and take
significant time to resolve. PSNH's collection for third-party damages is hampered by the
state of New Hampshire's not requiring mandatory auto liability insurance, the
responsible party's ability to pay compared to the cost to collect, the availability of police
reports, and unreported (hit and run) incidents. However, the collection is aided by the
NH DMV license suspension process.

8.4. While PSNH has a process for discovering, tracking claims,?%” and accounting for
the costs of third-party damages, that process is not formally memorialized in a
\ written policy that spans the entire process. \

PSNH does not have a detailed flowchart or process document for the entire third-
party claims process®®®. Although PSNH provided a narrative in response to a data
request?®® the third-party process is not recognized in a distinct Sarbanes Oxley (SOX)
accounting process.?’®

Conceptually there are three types of major damage claims. (The "Type"
designation has been created by RCG solely for clarity.)

e Type 1-The responsible party cannot be identified (hit and run event).?’* No
potential offset of costs is expected.

e Type 2 — The responsible party is identified and has liability insurance.
Reasonable expectation of payment:

263 Interview 71 and Claims Panel #1 3:43 and 26:07

264 Interview 72

265 Claims Panel #1 7:18

266 Claims Panel #1 8:35

267 Data Request BPA 16-001

268 Claims Panel #1 1:33:14

269 Data Request BPA 5-005 and Claims Panel #1 16:25

270 Claims Panel #1 1:34:09

271 Data Request BPA 8-013 and Claims Panel #1 51:45
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0 Payment may not be for the amount originally billed due to insurance

PSNH negotiations related to the asset’s depreciated cost.?”?
e Type 3 — The responsible party is identified but has no insurance. Extended
time to receive payment (if any) due to:

0 Payment plans,

O No assets,

0 Costs of recovery (legal fees) are expected to exceed repair costs, and

0 The final payment status (none or partial) may take years depending
on the processes involved. 73

\Due to the timing of the repair compared to the eventual recovery of none, all, or
a portion of the costs from the responsible party, a reconciliation process is needed to
recognize and confirm accounting for the actual payment level compared to the amount
billed to the entity.\

Commented [PMB79]: See Comment #17.

8.5. Incident Discovery and Claim Development: The Administrators, who are the ‘
designated employees responsible for capturing, validating, and monitoring the \
costs of third-party damage, appear to be functioning well and are appropriately \
managed. ‘

RCG interviewed two Administrators (a position located at the regional operating
centers) who described PSNH's process to determine if an incident has occurred and then
create a claim. Daily, the Administrators monitor activity such as trouble reports from the
outage-reporting system to find incidents. The priority of this monitoring is considered
second only to payroll. The Administrator will create an individual work order for each
incident.?’* The initial preparation of the claim is handled by an Administrator?’> at the
local operating center. The work order contains backup information including incident
photos.?’® The costs of the incident are retrieved from PSNH work order records and time
reporting. Some inherent time delays are attributed to all until other costs are entered
into the work order, such as environmental response contractor and material costs.?”’

The Administrator will search for the responsible party within the records entered
by the PSNH responder. The Administrator will use the Lexis-Nexis document database
and if necessary, make personal contact with local police to obtain a police report.?’® The
identification of the responsible party may be difficult as not all damage is reported to

272 Claims Panel #1 35:28

273 Claims Panel #1 1:36:00

274 Claims Panel #1 32:08

275 Interviews 71 and 72

276 Claims Panel #1 40:06

277 |nterview 71

278 Interview 71 and Claims Panel #1 13:18
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the police, such as hit and run incidents?’® and damage found later during routine
inspections by PSNH. Further, obtaining police reports has been complicated by COVID-
19 and freedom of information issues.?®? In some cases, long delays have occurred.?8!

If an Administrator is unavailable due to absence, such as vacation or illness, there
is a backup procedure in place to ensure that the monitoring for incidents continues.?®?

8.6. The job description for the Administrator function does not include the third-
party damage function and therefore is out of date.

As part of RCG's investigation, the Administrator's position description was
requested. RCG found that the duties within the provided job description?®® did not
include the third-party incident discovery and claim creation functions. The job title is

incorrect; therefore, the position description is outdated\. . [Commented [PMB80]: See Comment #8.

‘ 8.7.  The description of the initial portion of the claim process performed within the ‘

\ operating center was detailed in a narrative provided however, the checks and \

\ balances are unclear. 2 Combined with the lack of a detailed process flowchart |
or other similar definitions, RCG is concerned that the claim development
process is not well defined, and therefore subject to possible misinterpretation.

The Operations Supervisor determines when to close out a work order?®> and
reviews construction work in progress to determine if incidents have not been
processed.?8® During a panel interview conducted by RCG, a PSNH participant noted if a
claim is not generated, it “does not percolate in our system.”?%”

\It is unclear to RCG, who is responsible for confirming that no third party can be
identified. This would be a control issue as the Operating Center management could

circumvent the claims process. RCG found no evidence of this occurring.‘ . [Commented [PMB81]: See Comment #9.

Recommendations

R.21 \PSNH should develop a formal method to track the status of claims in process

but not yet completed at the operating center Ievel.l - [Commented [PMB82]: See Comment #7.

279 Claims Panel 14:48

280 Interviews 71 and 72

281 Data Request BPA 12-005(d)

282 Interview 72

283 Data Request BPA 11-002

284 Interview 72 and BPA 12-1 Attachment Page 5
285 Claims Panel #1 44:05

28 Claims Panel #1 44:46

287 Claims Panel #1 11:42
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R.22 \PSNH should create an accurate job description for the Administrator position
that reflects the importance of the claim’s preparation process.\

R.23 \PSNH should revise the third-party claims process to have the Claims group
review incidents where no responsible party is identified or when the operating
center management has closed an incident without generating a claim. \

8.8. Claim Processing: The process to administer and resolve claims with the ‘
responsible party is defined, appears to be functioning well and is appropriately \
managed. ‘

Once the incident cost is established by the Administrator and approved by
Operating Center management, the information is forwarded to the Claims Department,
which processes the claim. The Claims Analyst contacts the responsible party and seeks
payment?® based on information in the police report or contact with the responsible
party. Supported by a tracking system to follow up on the claims billed?®?, the Claims
Analyst may make multiple follow-up contacts, negotiate payment arrangements, and, if
necessary, request the NH DMV to suspend the responsible party’s license for failure to
pay for the damage.

Payments are tracked monthly as payment plans extend over time and therefore
are monitored.?®? If the responsible party fails to pay after four months, a “14-day letter”,
which is a notice of the possibility of license suspension, is sent to the responsible party.?*
The Claims Analyst typically allows 30 days for a response and then will request the NH
DMV to suspend the license of the responsible party.?®?> The possibility of license
suspension has proved a good tool for the claims process.?®* When suspension cannot be
achieved, the claim will typically be sent to collections.

8.9.  Accounting for Claims and Reimbursement; while not specifically documented
but detailed because of RCG’s interviews and PSNH’s responses to RCG data
requests, accounting for third-party damage and the offsetting reimbursement \
is a defined and managed process. ‘

Once the claims process has begun, the accounting for the claim takes place. Costs
are moved from FERC Account 107 Construction Work in Progress to Account 106 Work

288 Claims Panel #1 36:31

28 Data Request BPA 12-008, 16-001 and Claims Panel #1 1:12:11
290 Claims Panel #1 1:13:04

291 Claims Panel #1 1:13:21

292 Claims Panel #1 1:13:48

293 Claims Panel #1 1:14:12
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Completed but not Classified. Charges are classified according to FERC accounting
conventions,?®* and costs are apportioned between capital and O&M accounts?®.

8.10. PSNH customers are protected by the PSNH’s immediate recognition of potential
reimbursement from responsible parties (the Sundry Bill process) while the
collection process is underway. The amount recognized is reduced by the reserve
analysis.

At the same time, the potential (but not yet collected) Sundry Bill to the
responsible party is recognized as an offset in Account 108 Accumulated Depreciation.
PSNH provided the FERC accounting guideline that suggests the reimbursement be
credited to Account 108 as a recovery from insurance.?%®

The actual level of the reimbursement for an incident is often different than the
initial bill, which will decrease the amount credited to Account 108 in a later time period.
The difference may result from negotiations with the insurance carrier, negotiations with
the responsible party, non-payment by various parties, or differences in overhead
percentage charges, which may change monthly.?’

‘ 8.11. The accounting process for establishing reserves for non-payment of billed ‘
reimbursement is defined. ‘

Periodically PSNH will review the status of reimbursements (Sundry Bills as a
whole) and adjust the reserve amounts to reflect the potential for non-payment of the
Sundry Bills that have previously been rendered. While the analysis of uncollectible
accounts?®® is considered an “art” to deal with the “pooled” uncollectible?®® the concept
of the uncollectible reserve balance3® is similar to the reserve established for customer
receivables3l. PSNH provided the process used to establish such reserves3®? and an
analysis from January 1, 2019, as requested by RCG.3% This process includes input from
the Claims group.

2% Claims Panel 46:08

2% Data Request BPA 12-005

2% Data Request BPA 12-006

297 Claims Panel #1 1:24:53

2% Claims Panel #1 50:12

299 Claims Panel #1 55:29

300 Claims Panel #1 58:38

301 Claims Panel 59:14

302 Data Request BPA 15-013

303 Data Request BPA 15-014
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Each year an annual budget for damage is established (project # INS9R)3%. A
“supplemental” request will be developed if a budget overrun looks possible.3% The
overrun is not a result of PSNH actions as the damage is caused by third parties, whether
identified or not.

8.12. A programming error leading to a misallocation of credits is in the process of
correction, and a temporary mechanism is being used in the interim.

A programming error in the accounting software resulted in credits assigned to
Account 107 Construction Work In Progress instead of Account 108 Accumulated
Depreciation. This was disclosed in a footnote to a data response rather than during an
interview or the body of the response.3% On follow-up, PSNH indicated that it is
transferring the amounts quarterly to correct this misallocation3?” and that a consultant
has been engaged to correct the erroneous allocation process within the software3°8,

Recommendations

R.24 ‘PSNH should develop a flowchart and process narrative to define and illustrate

the entire third-party claim process in one document. . [Commented [PMB85]: See Comment #10.

R.ZS‘ PSNH should correct the software which improperly allocates reimbursements

to Account 107 instead of Account 108.[ . [Commented [PMB86]: See Comment #11.

‘ 8.13. Communications (Third-party Claim Process Review) ‘

In any regulatory filing, including an application for rate relief, the typical utility
has the burden of proof. Implicitly the utility also has a burden to reply in a timely fashion
according to the norms in that regulatory jurisdiction.

To facilitate the review of the third-party claim process, PSNH suggested using a
Claims interview panel. Ultimately, there were two Claims interview panels. Using
interview panels permitted a wide-ranging positive discussion that explained the
functions of the involved PSNH groups and their interactions, rather than piecing together
details from several interviews.

304 Claims Panel #1 1:03:31

305 Claims Panel #1 1:03:32

306 Data Request BPA 12-005(c)
307 Data Request BPA 16-002
308 Claims Panel #2 18:30
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8.14. Relevant items were not disclosed clearly or in sufficient detail by PSNH in data
responses.

In response to a data request for the Administrator's job description, the response
did not highlight that the job description provided was outdated and therefore not useful
for the purposes that RCG requested.3® Only after RCG’s informal questioning of PSNH

was this situation confirmed. \ - {Commented [PMB87]: See Comment #8.

‘A misallocation by a software program of reimbursements was disclosed within a

footnote to a data response rather than directly disclosed in that data response.F10 - [Commented [PMB88]: See Comment #12.

‘Extended time to release a third-party claim work order due to a late police report
was apparent when comparing various dates within the documents provided as a data

== {Commented [PMB89]: See Comment #18.

8.15. PSNH’s overall communications, in the context of the review of the third-party
damage process by the Division (including the audit group) and the review by
RCG, was neither timely nor complete.

The requests to schedule interview panels have taken well over a reasonable two
weeks (ten business day) expectation, and no estimated date to schedule the interview
panel was provided in the interim period.

Many data responses have taken well over a reasonable two weeks (ten business
day) expectation, and no estimated date of delivery was provided in the interim period.
In RCG’s experience with management and process audits, we have not seen such
response times (up to 45 calendar days).

Recommendations

R.26 If PSNH cannot complete a response to a data request and transmit the data
response within ten business days, an estimated completion date should be
formally transmitted by the tenth business day.

R.27

== {Commented [PMB90]: See Comment #12.

309 Data Request BPA 11-002
310 Data Request BPA 12-005(c)
311 Data Request BPA 12-005(d)
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R.28 To facilitate and clarify data requests and data responses, PSNH and the Division
should consider adding technical conferences before and after data requests are
requested and responded to.
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Executive Summary

The business process audit of Eversource’s PSNH distribution capital project
(CapEx) processes \was requested by the New Hampshire Department of Energy's Division
of Regulatory Support - Electric Division (Division), pursuant to the terms of a rate case
Settlement Agreement approved by the New Hampshire Public Utilities Commission (PUC

or Commission) in Docket No. DE 19-057, Order No. 26,433 dated December 15, 2020.{ - [Commented [A1]: See Comment #19.

RCG understands that the genesis of this action involved PSNH's approach to project
planning and management and failure to clearly communicate with the Division when
submitting detailed Capital Projects information in the rate case. In this business process
audit, RCG witnessed some of the same communication issues with PSNH. Notably, RCG
experienced communication issues resulting from PSNH management responses to RCG

data requests (DRs), and ‘data provided in a format different from what was requested.[ - [Commented [A2]: See Comment #20.
\As a result, RCG had to spend more time preparing and reviewing the DRs. Second, there
were several excessive delays in receiving the requested information. LBgsiegioinfglJirf : [Commented [A3]: See Comment #24.

process audit experience, RCG recognizes some DRs can take up to a month to prepare
but taking three or more months is beyond the norm. DRs are designed to capture
standard information that a well-managed utility will use in its ordinary course of
business. Specifically, the policies, processes, and procedures should be in place to create
the information for successfully managing CapEx projects and tracking them for
accounting, engineering, and regulatory purposes. The quality of internal or external
communications is often indicative of systemic management control issues that are not
part of a typical business process review and will require further investigation.

As part of this audit assignment, RCG also undertook an extensive interview
process of PSNH and Eversource management personnel and we can report that PSNH
arranged interviews consistent with RCG's expectations and appeared to be forthcoming
in answering all questions. However, in the Insurance Claims area as discussed further
below, PSNH suggested (and RCG agreed) holding panel interviews which took longer for
PSNH to arrange.

As part of the recent PSNH rate case in Docket DE 19-057, the Division requested
documentation for all distribution capital projects and associated estimates. As required,
PSNH delivered to the Division the requested information but did not provide complete
and clear definitions for the multiple individual project estimates. Without sufficient
details and descriptions, the Division analyzed the data and determined substantial
"orders-of-magnitude" differences between the "estimated" cost and the actual cost of
completing Distribution projects. The Division provided this same information to RCG
along with their concerns. The Division's difficulty analyzing the information contributed
in part to a lower revenue requirement that was ultimately agreed to by the parties in the
Settlement Agreement that was approved by the Commission.
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hhe Division had concerns about PSNH's approach to developing distribution
system capital projects for system improvements, customer expansion, environmental
upgrades, and system planning criteria changes which increased the number of proposed
projects. RCG found those concerns to be reasonable considering the lack of critical
information on which each estimate was based.

- [ Commented [A4]: See Comment #21. }

The bottom line for the Division is the answer to the following high-level question:
"How much distribution system reinforcement is essential to provide the expected
reliability and system resilience?" This question seems straightforward but is incredibly
complex, with many variables impacting the final answer. PSNH is part of a tri-state
operation (New Hampshire, Massachusetts, and Connecticut) with different circuit
configurations and voltages in each state. PSNH’s distribution system is reasonably
complex with three primary voltages (34.5kV, 12kV, and 4kV). Notably, some of the
critical distribution equipment is older and, in some cases, near the end of its life.

RCG reviewed Eversource/PSNH’s functions that impacted the CapEx project
process, including accounting and management policies and processes. In addition, RCG
conducted a review of engineering policies and practices applicable to load forecasting,
system planning, study methods, engineering tools, decision processes, and standards.
The results are documented as they apply to core management and engineering
functions: organization, engineering project control processes, energy forecasting,
system planning criteria, system planning studies, reliability analysis, and the impact of
distributed energy resources (DER). In RCG's opinion, these engineering functions,
including their attendant processes, are well designed, but their execution, in some cases,
was found to need improvement. This same result also applies to the accounting policies
and processes used to track individual projects.

RCG identified recommendations for the most significant improvement
opportunities:

. \Communications — The most significant issue is written and verbal
communications, and consistent application of certain terms used by
Eversource/PSNH to describe documents and processes. For example, some
of the terms and definitions used by PSNH, which appear to have common
usage, are used, and interpreted differently ‘by b-t—h—eFitS parent Eversource - [Commented [A5]: Factual error — not Eversource parent. J

funetionalareas, such as “Supplemental” for an additional funding request or
“Total” in a Projects’ Excel spreadsheet. Communication issues also exist in the
CapEx engineering processes, and in the language used in responses to data
requests. Also, delays in providing specifically requested information in data

[ Commented [A6]: See Comment #22. ]

/

1 Commented [A7]: Factual error — certain project plans

requests is a related issue; and ‘ 777777777777777777777777777777 A had design issues, not several, which were updated during
. . . . construction. “Certain project plans, as originally
e Project management oversight — several project plans did not work hsg e, e ek G o Gl (s s s1em), 5 e
designed, which rose to the attention of the Division during the rate case. flaws were discovered during the troubleshooting and

quality control phases of the capital project lifecycle.”

5
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Another area reviewed by RCG involved “Third Party Claims” costs associated with
capital projects resulting from third-party damage to the distribution system, RCG found
similar communication issues exacerbated by slow response times. PSNH has no control
over when third-party damages occur, which puts PSNH in a reactive situation. While
PSNH has formal Third Party Claims collection policies and processes in place, the pace of
collection is still out of PSNH’s control due to the state’s lack of a mandatory auto
insurance requirement and the inability of entities to promptly repay the repair costs.
Third Party Claims are included in this Business Process Audit because they represent a
component of capital project total annual costs, and this issue was specifically highlighted
for review by the Division.

RCG’s review of the CapEx processes resulted in 2824 recommendations designed
to correct communications and processes to improve the overall flow of information
within PSNH and for external stakeholders:

Capital Project Processing, Documentation, and Oversight

R.1 RCG recommends the Company retain and document infeasible—and/erhigher
eestunacceptable alternatives that were considered that could be provided to
third parties to aid in explaining the Company’s decisions.

R.2 ‘Ensure that all three Eversource oversight functions (trternal-Audit—Enterprise
Risk—ManagementEversource Project Approval Committee, New Hampshire

Project Approval Committee, and GapétaJ—Budge%mdSolutions Design Committee) : [Commented [A8]: Corrected to agree to Section 3.1.

Commented [A9]: Corrected to agree to Section 3.1

annually review an appropriate sample of capital projects over 5259@,000.1 -
(pages 19 and 29).

R.3 Introduce formal peer reviews into the overall CapEx project development early

in the process to support enhanced decisions and training for design engineers.

R.4 Enforce proper use of the term Supplemental consistent with APS-1 throughout
the entire CapEx project process, including engineering.

R.5 Include planned project hours on field work orders to support crew productivity
performance and measurement.

R.6  |Save project alternatives for future reference and reporting to the Division.L R - - [Commented [A10]: See Comment #25.

R.7 Develop easy-to-understand examples illustrating the before-and-after impact of
DSPG 2020 system planning criteria changes on system performance (reliability
and resiliency) for all PSNH customer classes (residential, commercial, and
industrial.) The examples also need to clearly illustrate how superseded standards
ED-3002 and SYSPLAN-010 will be used in conjunction with DSPG 2020.

R.8 Develop a formal process to communicate the latest industry activities, including
lessons-learned and technology advancements, between departments and
potential external parties (other utilities and suppliers).
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R.9

R.10

R.11

R.12

R.13

R.14

R.15

R.16

R.17

R.18

Include person hours on all planned project work orders to support crew
performance management.

\Develop and test (as a joint effort between System Planning and Distribution
Engineering) detailed Synergi feeder models, taking full advantage of System
Planning's familiarity with Synergi to facilitate the process. L

‘Perform a more in-depth/rigorous analysis of the data-checking and conversion
process for new software platforms (e.g., DistriView to Synergi data sets) to
ensure that data continuity and integrity are maintained throughout. This should
be independent of the Grid Mod group's conversion verification process.‘

Develop detailed documentation to maintain data integrity as data conversions
are made from one software platform to another, e.g., DistrView to Synergi,
Storms to Maximo. This is especially true for Synergi, where individual phase
models for distribution circuits are being developed, i.e., converting from 3-phase
balanced distribution line models to 1-phase unbalanced distribution line models.

Investigate the potential benefits of retro-filling power transformers with the
latest technology insulating fluids, e.g., extending transformer life (without
compromising reliability) and deferring capital investments. Include guidelines for
identifying candidate transformers.

\More clearly explain and illustrate with examples why the best overall solution
alternatives are not always the least-cost solution alternatives. It is not sufficient
to simply state that all criteria violations have been resolved. In addition,
consistently document all alternatives considered in the formal project
paperwork. Include a formal statement on NWA solution considerations (even if
the statement says NWA solutions were not applicable) and reasons why. [

Compare how the traditional solution alternatives are developed and priced
against how NWA solution alternatives are developed and priced. Identify areas
that disadvantage NWA solutions, e.g., how projected O&M costs are treated.
\Revise the NWA Framework Maccordingly{

savings for PSNH, given the relatively high portion of residential system load ---
44% kWh residential sales; 50% kW residential peak demand.

Conduct a protection and coordination study in conjunction with System Planning
at the distribution circuit level to better understand and anticipate how 2-way
power flows can be safely accommodated.

Take more aggressive actions to correct chronic problem feeders by implementing
one or more of the following:

. ‘Reduce COSAIDI targets to encourage more aggressive distribution
automation and sectionalizing schemes; and\
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[ Commented [A14]: See Comment #26.
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R.19
R.20

R.21

R.22

R.23

R.24

R.25

R.26

R.27

R.28

e Find locations where alternate feeds can be feasibly constructed for long radial
circuits, i.e., create circuit loops, not just segmented customer groups; and

e Apply localized NWA solution options when looping feeders is not a feasible
aIternative—aad—e*eeeds—t—he—N—\A#A—t—h#e&heJ-de;‘Revisions to the NWA
Framework Tool may be requiredt

Introduce incentives to encourage DER solutions for end-users. L

Develop and conduct in-house training programs for New Hampshire DER hosting
map development engineers. Lessons learned from Eversource CT, and MA should
also be integral parts of this training.

Third-party Claims Processing

‘PSNH should develop a formal method to track the status of third-party claims in
process but not yet completed at the operating center level. L

‘PSNH should create an accurate job description for the Administrator position that
reflects the importance of the third-party claim's preparation process.\

‘PSNH should revise the third-party claims process to have the Claims group review
incidents where no responsible party is identified or when the operating center
management has closed an incident without generating a cIaim.\

\PSNH should develop a flowchart and process narrative to define and illustrate
the entire third-party claim process in one document.

‘PSNH should correct the software which improperly allocates reimbursements to
Account 107 instead of Account 108.

Data Request Processing

If PSNH cannot complete a response to a data request and transmit the data
response within ten business days, an estimated completion date should be
formally transmitted by the tenth business day.

\PSNH should review its process and policy on data responses and determine if
burying deficiencies within the response presents PSNH in the best light compared
to accompanying deficiencies with a resolution plan. L

To facilitate and clarify data requests and responses, PSNH and DOE should
consider adding technical conferences before and after data requests are
requested and responded to.

- [ Commented [A17]: See Comment #27.

- [ Commented [A18]: See Comment #28.
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Introduction

This process review of the Eversource, and its subsidiary Public Service of New
Hampshire (PSNH), distribution capital project (CapEx) processes was requested by the
New Hampshire Department of Energy's Department of Regulatory Support Division,
Electric Division (Division) pursuant to the terms of the Settlement Agreement approved

by ‘the PUC in Docket DE 19-057. In accordance with Appendix 2 of the rate case - | Commented [A25]: Factual error/omission. The scope of

Settlement Agreement in Docket No. DE 19-057, the following scope was provided to RCG the audit was not included in the audit report or was

th . biecti f the busi dit: provided by the DOE through commentary included in the
as the primary objective o € business process audit: Executive Summary as noted by the Company, which was

not the agreed upon scope in the Settlement Agreement.
1. Review and assessment of the Company’s capital planning, budgeting, approval, and The Company has inserted the scope below, which is a
management oversight, including: direct copy/paste from Appendix 2 in the DE 19-05'7 )
Settlement Agreement, as approved by the Commission on
December 15, 2020.

a. Company’s budgeting and approval process for capital expenditures.

b. Company’s information systems used in work planning, tracking, and accounting.
c. Initial project design and development of budgets, cost estimates, revised budgets
and budget variances.

d. Internal accounting for capital projects and administrative support.

e. Decision making by project managers involving design changes, engagement and
hiring of outside contractors and the Company’s oversight of contractors.

f. Decision making by project managers in addressing and controlling project costs
including factors that necessitate the involvement of upper management.

g. Reviews by upper management of project costs and cost overruns and the application
of cost controls.

h. Compliance of the above-listed items with good utility practices.

2. Review and evaluation of capital project documentation, including:

a. Compliance with documentation policies and filing requirements.

b. Initial project assessment and analysis in the PAF including consideration of known
and foreseeable costs and risks.

c. Use of Supplement Requests, including root cause analysis and lessons learned.

d. Source documentation and supporting documentation.

e. Recommendations for improving and enhancing the above documentation process.

3. Selective Project Review: The consultant will select a sample of capital projects
for 2020 and 2021 to be included as a part of its examination and testing involving the
above listed processes.
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._Itis RCG’s understanding that the genesis of this request was the result of the
Division’s review of PSNH's project planning and management processes and the
unintentional failure to communicate clearly with the Division. This ranged from providing
data in a different form than what was requested, to taking, what RCG believes to be, an
excessive amount of time to deliver several requested DRs. In terms of the interview
portion of the audit, PSNH appeared to be forthcoming in answering all questions posed
during the interviews.

In the 2019 rate case, the Division requested a listing of all the distribution capital
projects and their associated estimates going back to 2012. As required, PSNH delivered
the requested information, less a complete description of the multiple step estimates for
each project, to the Division. The Division, unaware of the specific estimate definitions or
meaning, analyzed the data and determined substantial "orders-of-magnitude"
differences between the "estimated" cost and the actual final cost of designing and
building several projects. This information is the same as was initially given to RCG as
documentation supporting the concerns of the Division. The Division, without being
provided the appropriate estimate definitions, selected an early estimate that most likely
reflected only an engineering cost. The results of the Division's interpretation
precipitated a recommended disallowance of significant value in the rate case based on
the apparent inaccuracies between the "estimated" cost and the completed project cost.

The Division observed several actions by PSNH/Eversource that reinforced the
Division's position that PSNH appeared to be incentivized to arbitrarily increase the capital
base for the purposes of the rate case. Three of these contributing factors included the
following.

e Statements in PSNH's formal testimony that could potentially be
misinterpreted by non-PSNH personnel and possibly lead the Division to
believe that PSNH was embarking on a system-wide program of overbuilding
its capital base.

e PSNH also began a program of re-enforcing its distribution system and lines to
support current and future reliability, given the growing importance of
providing reliableclean (stable voltage), continuous electric service to all its

customers. - °| Commented [A26]: Factual Error. “clean” and “stable

e PSNH’s failure to maintain capital projects' complete development history for veliizigst” el el e, Simule e s Sl i ik

h d icularl . | . luti context when describing reliability. Would recommend
the record, particularly concerning alternative solutions. removing entirely and referencing “reliable electric service”

to support future reliability.

The above factors led the Division to question how much of PSNH’s distribution
system reinforcement efforts were necessary.

During this part of the rate case review, several contributing factors surfaced and,
to some extent, reinforced the Division's thinking that there was a concerted effort on

10
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the part of PSNH to increase the capital base at each step of the new rate increase
process. Some of these contributing factors included:

e Statements in PSNH/Eversource's formal testimony led the Division to believe
that PSNH was embarking on a system-wide program of building up its capital
base by converting the 12kV and 4kV distribution systems to 34.5kV in addition
to other substation enhancements, without providing a clear basis for making

those improvements. Given the \current and predicted line loading conditions . [COmmented [A27]: See Comment #38.

for some of PSNH’s 4kV and 12kV systems, these voltage upgrades are not easy
to justify from a pure power engineering position.

e During this same period, PSNH also began a program of reinforcing its
distribution lines to minimize the potential of future outages caused by a
combination of tree, wind, and ice damage. This revised thinking is supported
by TRC, the engineering consulting firm hired by PSNH. The study led to several
PSNH distribution policy changes, including:

0 |Moving from Class 4 and 5 poles to stronger Class 2 poles when existing

- [ Commented [A28]: See Comment #39.

0 Replacing wooden cross arms with stronger composite cross arms; and
0 Upgrading of 12kV and 4kV pole hardware to 34.5kV hardware.

The pole policy change was initiated by changing PSNH’s long-standing
maintenance policy of conducting third-party pole inspections and repairing those with
minor ground line rot or replacing them with a new pole of the same class if the existing
pole was beyond repair. This inspection and alternative actions practice has been an
industry-standard practice for decades. PSNH's new policy affects the latter two options
with a required replacement using stronger Class 2 poles, allowing the newer poles to

better withstand hree limb impacts kan issue in several recent storms where pole failures . [Commented [A29]: See Comment #40.

occurred-)

Compounding this wooden pole policy change was PSNH's further decision and
accompanying policy change to use steel poles for more difficult-access locations in
distribution rights-of-way (RoW). This action minimizes the frequency of bringing large,
heavy line trucks into these difficult off-road locations. Internal to PSNH, some personnel
initially misunderstood this policy due to inadequate communications, causing some
distribution engineers to misinterpret the directive and use steel poles in locations other
than the intended difficult access RoWs. PSNH identified the issue and clarified the
instructions to personnel.

Eversource determined that standardizing pole hardware would offer cost savings
and improved reliable service in several areas:

11
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e Eversource reduced the number of items in inventory while improving
purchasing leverage by eliminating the variety of similar distribution pole
hardware. RCG learned in recent years that the 4kV line equipment costs were
rising due to most distribution line developments focusing on higher voltages,
thereby reducing the demand for 4kV equipment. This trend increased the
price for 4kV pole hardware. The new Eversource policy includes using 34.5kV
insulators and pins on all primary distribution voltage classes and reducing
truck and storeroom stocking requirements. This policy change was stated in
formal testimony but written in a way that could be interpreted as converting
lower primary voltages to 34.5kV voltage, not PSNH's intended position.

. \Forecasted load growth \is minimal for PSNH’s distribution system; however, {Commented [A30]: See Comment #41.

pockets of growth remain along the coast and southern portion of the system
along the Massachusetts border. Engineering determined that to best serve
emerging load growth pockets while minimizing construction and
reconfiguring the existing system, was to use 34.5kV laterals off existing
34.5kV lines and use step transformers to pick up the present and new loads
at the existing "native" line voltages (12kV or 4 kV).

e At the distribution substation level, Eversource follows accepted industry
maintenance and replacement practices of inspecting substations and testing
power transformers on a schedule. This policy allows PSNH/Eversource to
determine when to replace older, potentially failing transformers consistent
with PSNH/Eversource's (and industry) updated asset management policies

and procedures. During this effort, Eversource changed its PSNH policy )Qfﬁ . [Commented [A31]: See Comment #42.

power transformer sizes to several specific MVA sizes and voltage ratings to
reduce required inventory. This policy shift allows PSNH to order these long-
lead-time units without incurring the additional capital expense involved when
making a unique procurement on short notice, requiring the Company to "buy
in" to the existing manufacturers’ transformer production schedule. Further,
having spares of these transformers that now cover a broader number of
installed distribution power transformers reduces the overall number of
spares in inventory.

e Another program replaces old oil circuit breakers with newer vacuum
breakers, which offer better controls, are environmentally friendly, and are far
safer to operate. In the past, there have been industry-wide incidents where
the oil breakers have failed and caused damage. Further, the industry, for
decades, has been moving to eliminate hazardous oils that, when spilled,
cause ground environmental contamination.

e PSNH/Eversource recognized a significant shift in electric energy use with the
growing popularity of the internet, advanced electronics in everyday
appliances, and the increased customer desire to stay connected to society

12
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has led to customers growing intolerance for electric outages. As a result,
PSNH/Eversource began to change many of its distribution standards,
equipment, and line-protection practices to create a more resilient system less
prone to failures. Reh%ﬂ%yResiliency also entered the thinking for some of
the above elements and led to a new PSNH policy that minimizes outage

77777777777777777 reliability and not resiliency.

impact to no more than 500 customers per event.\frhe policy requires adding . {Commented [A32]: Factual Error — this relates to
intelligent communication switching on "looped" distribution feeders to

isolate the outage impact on the 500 customer target. Further, the policy
requires radial lines to be looped, providing energy from two directions to

support the new localized outage strategy.[The industry has been looping - [Commented [A33]: See Comment #43.

circuits for decades to achieve increased line reliability. Unfortunately, this can
be both difficult and expensive in rural areas. Two of PSNH’s major north-
south long lines are not looped as of this writing, meaning any fault anywhere
on the main trunk of each circuit will cause all customers downstream of the
failure to be out of power for the duration of the outage.

\For parties external to PSNH/Eversource, the above policies and standards
changes could be construed as an attempt to overbuild the system to increase capital
spending that drives energy rate increases. Further, these policy and standard changes
could be construed as inappropriate, considering the system has been performing well

with low outage statistics in recent years.[However, PSNH/Eversource recognizes that - [Commented [A34]: See Comment #44.

while the recent past system performance has been good, the age of many of the system-
critical components could be pushing the limits on continued reliable performance. For
example, suppose there is a substation power transformer failure, leading to localized
system outages for an extended period. This could cause operations to reconfigure the
system, potentially increasing the outage vulnerability to other areas or temporarily using
a portable transformer to fix the problem, requiring an additional outage(s) to install the

new transformer.\ e [ Commented [A35]: See Comment #45.

A_complex issue is at the core of this impasse between the Division and PSNH: Is
the recent flurry of capital distribution projects justified and appropriately managed to
provide \PSNH customers with the continued electric service quality they have become
accustomed to and demand? After all, from the customers' recent experience, there are

few issues with the continuity and quality of electric service provided by PSNH. %sking the - [ Commented [A36]: See Comment #46.

above question expands the process review effort to look more closely at CapEx projects'
engineering to better understand the overall PSNH/Eversource CapEx policy and process
efforts.

\Without “adequately” communicating the needs for these distribution system

projects; the policy changes caused the Division to form its opinion of PSNH's actions.LTfhiﬁsi - [Commented [A37]: See Comment #32.

brings this process review full circle to RCG's opinion that the central issue is
communications, in both written and spoken forms. But as shown in this report, it's not
just limited to external communications.

13
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This process review of PSNH capital projects looked objectively at those
engineering and management processes associated with identifying, planning, and
executing distribution capital projects. Given the concerns of the Division, RCG took a
much deeper look into PSNH's engineering function and practices surrounding capital
projects. Based on that review, RCG concluded that the policies, practices, procedures,
and standards were consistent with well-operated responsible electric distribution
companies. That is not to say that PSNH didn't experience issues executing its capital
projects. ‘Several projects had significant problems or cost overruns, which can be
attributed to the same core issue RCG discovered, i.e., communications in both oral and
with internal communications. One internal-eemmunicatien problem identified by RCG is
the use of formally defined definitions that other PSNH employees can mistakenly apply.
One example is the use of the formal term "Supplemental,” which is reviewed in detail in
the body of this process audit.

To evaluate this situation, the Division hired RCG to evaluate Eversource's recent
actions surrounding the apparent enhancements to the NH distribution system. To
address the Division's concerns, RCG brought together several disciplines to fully
understand the merits of both sides of the discussion, identify the root causes of the
identified issue, and provide an overall objective opinion of PSNH's actions relative to the
state of their distribution system. Each RCG team member has over 40 years of utility or
power engineering and operations experience. \Further, RCG has previously participated
in other capital project development reviews and captured what it believes to be the
leading practices in this process area.l

RCG understands that there must be a healthy dialog between both parties to
ensure PSNH customers are adequately represented and charged a fair price for the
electric services they receive now and in the future. Further—PSNH-is—committed—te

orovidin a hla carvica tg omae a
SRS 7

ultimatelyresultin-impactingcustomerratesFurther, PSNH must continue to provide t

expected quality and continuity of service at a reasonable cost.

he

The specific elements this report will address include:

e Project management process

0 Project funding approval and oversight
e Project planning and engineering

0 Capital project identification
Technical capital project challenges
Capital project execution
Project closeout

[eRNelNe]
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PSNH had “significant cost overruns” when in fact that was
not the case (and RCG confirmed). Failure on PSNH’s part to
effectively communicate and use appropriate terms
(supplementals and pre-construction authorized funding).
“Several projects were believed to have significant
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same core issue RCG discovered, i.e., communications in
both oral and written formats to the Division were not
always clear and timely.”

== {Commented [A39]: See Comment #33.
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e Third-party damage to capital equipment and the approach to managing the
treatment of the associated capital spend

Project Management Processes

Before analyzing PSNH's CapEx program, RCG will introduce our model of the
CapEx process developed over similar assignments, which led to the design of this CapEx
process flow. The approach focuses on the capital dollar components of CapEx, but we
will introduce several other critical processes which are part of any well-thought-out
utility capital program.

2.1. RCG developed a Capital Projects process model, incorporating leading policies
and practices for CapEx project identification, design, authorization, and
oversight processes in the utility space.

This high-level CapEx process model represents the leading practices used in client
companies. It reflects minor modifications to streamline the flows and not unduly tax the
company personnel responsible for implementing the process. Exhibit 1, on the following
page, shows RCG’s general process flow for CapEx projects. Notably, the model addresses
the approval process, not the detailed engineering process, since that can vary between
utilities. As mentioned earlier, the engineering process reviewed in the coming chapters
addresses another of the Division's questions. Further, the internal oversight functions
are not included in the RCG CapEx process flow but are critical to ensuring all company
policies and procedures are performing as designed.

This report will review the processes and actions shown in Exhibit 1 and include
other tangential elements identified as critical to the process to clearly understand
PSNH/Eversource's process approach to capital projects' life cycle and the state of the NH
distribution system. RCG uses the term "Projects" in this document to refer to both stand-
alone CapEx projects and programs. Programs are a catalog of similar distribution and
substation projects routinely performed across PSNH’s service territory over several
years.
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Exhibit 1 - RCG CapEx Model

The blue box, Capital Project Identified, shows the sources of Distribution CapEx
projects. The first sub-box, Initiatives, indicates corporate policy and standards. Here
Eversource sets the guidelines for how systems will be built and maintained, along with
equipment specifications and typical designs. Distribution engineering also continually
evaluates the system against the standards selected by the utility while ordering system
enhancements to keep the system operating within PSNH's set parameters. Fhe-second

looks at peak load (kW) and energy usage (kWh) requirements to determine when and
where to expand the system's capacity. As noted in the Engineering chapter, several
design and policy concerns were evaluated, along with deciding if PSNH/Eversource
evaluated alternatives. -The Load Forecasting box identifies the future growth patterns
and the impact of customer conservation activities and third-party distributed
generation. It is important to note here that in New Hampshire, distribution companies
do not own generation other than for emergency power situations. \PSNH operational
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initiatives deal with the unique distribution system situations which will impact system

performance. r'l'he final sub-box is the assignment of a non-engineer project manager to . [Commented [A40]: See Comment #29.

shepherd the project from inception to project closeout, where the project is moved into
the company’s capital base. This individual is not responsible for engineering the project
but reports progress to management and is responsible for explaining any anomalies or
cost variations that might occur during the project. The project manager function
provides checks and balances within the project structure with engineering and
construction. This individual is the continuity link for the entire project.

The yellow box, Formal Project Challenges, is critical to ensure a project is well
thought out and prepared for unexpected contingencies. Further, it helps define the best
alternative solution for the final project. In this manner, the project team considers the
impact on local reliability, including reliability around the specific location, e.g., other
substations and feeders, identification of potential impediments to the construction, and
alternative cost comparisons. This also offers an opportunity for peer design engineers
to challenge the selection of the design engineering team, which also supports learning
opportunities while providing valuable insights into the project from various positions.
Next, it allows non-engineering personnel to review the project from community,
municipal, and state requirements that could impact the design and execution choices.
Finally, the executive challenge looks at the project from a needs aspect and consistency
with corporate policy.

The white box; Funding Authorization; ranks the project against other projects - [Formatted: Font: Not Italic

competing for the same finite funding. If selected, the budget is approved, and the project
moves forward. The critical point is that the project may receive capital funding over
several years, or annual CapEx cycles, until completed.

The tan box, Capital Project Execution, specifies where the fully engineered
project is built, inspected, put into service, and officially closed out from an accounting
perspective. The entire process can take several years to complete for substation projects
and significantly less time for some distribution line projects.

2.2. Eversource recently recognized the issues in the capital project process and
made changes, however, ‘alternative designs were deleted once management

- [ Commented [A41]: See Comment #1.

It is RCG’s understanding that PSNH/Eversource recognized issues in their capital
project budget and estimating processes approximately four years ago and began making
substantive changes in the 2017-2018 timeframe. However, a core issue discovered by
RCG remained unaddressed which PSNH is now addressing as a result of RCG’s early
investigation efforts during this audit assignment. RCG noted after observing a PSNH
project review session, that once a decision was reached on which alternative project
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design would move forward, the remaining alternatives appeared to be deleted\. RCGalso [COmmented [A42]: See Comment #1.

noted that there is a certain degree of informality imbedded in PSNH’s communication
involving language and detail that non-employees may find difficult to understand. This
issue involves spoken and written formats, including a lack of consistent use of definitions
and the prompt delivery of essential information as requested in regulatory proceedings.

In addition, RCG found that several planned projects did not perform as expected.t - "| Commented [A43]: Factual error - Worded incorrectly.
Implies projects did not perform as expected, once placed
Eversource and PSNH appear to have the appropriate engineering and operational into service. Only certain project plans had design issues,

************************************** not several, which were corrected prior to being placed in

policies, procedures, and processes for managing and maintaining a reliable distribution service. “In addition, RCG found that certain project plans,
network in New Hampshire. Still, the written and verbal communications encompassing as originally designed, were not effective, as design flaws
these efforts are less than what RCG would expect from a company of the size and stature ', | Were discovered during the troubleshooting and quality

control phases of construction.”

of PSNH/Eversource. While PSNH/Eversource personnel and the management team

understand most of what is being said and written inside PSNH, external communications [ Commented [A44]: See Comment 42

with parties outside the internal process, such as Division Staff, are oftentimes confusing
for those parties. This review uncovered several communication missteps, which
confused our team of utility experts at first glance. These missteps will be covered in the
appropriate sections of the report and should lead the reader to the same set of
conclusions RCG reached during the process review. Specifically, RCG found both written
and verbal statements that, on their surface, could be interpreted differently than initially
intended. Further, RCG, in performing this process review, identified some concerning
issues, which, if not explored more deeply, could lead non-PSNH/Eversource personnel in
different directions if the appropriate “next” questions are not asked to achieve clarity.
Specifically, RCG found:

e The length of time to respond to some of RCG’s data requests exceeded what
RCG has experienced in prior process audit reviews. The Division indicated that
it has experienced this same issue. This outcome led RCG to conclude that the
customarily expected information is not routinely maintained and archived in
some instances.

. \Standard PSNH terms are not consistently applied across the processes or

results. pne example was using the PSNH/Eversource word “Supplemental,” . [Commented [A45]: See Comment #23.

|u

which was used on several Company spreadsheets as a “total” inconsistent
with its formal definition.

. ‘Some information that should be maintained is either discarded or not

documented\. One example witnessed by RCG is the discarding of alternative - [Commented [A46]: See Comment #1.

solutions once there is a selected project approach. RCG does not infer
anything unethical about eliminating this information but assumes it is likely
attributable to an effort by PSNH to merely simplify the remaining
documentation. Additionally, this action fails to recognize the future need for
this solution information by other outside parties such as the Division.

These issues will be reviewed in the appropriate sections of the RCG report.
18
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2.3. Eversource and PSNH have done a reasonable job of estimating projects.

Before moving into the formal review of the processes, RCG will present the

results of our study of completed project’ estimates vs. actuals for 2012-2020.

Exhibit 2 — Project Estimate to Actuals

Percent of Under Total Over Percent of

Year Projects Under |Estimated . Estimated | Projects Over
. Projects .

Estimated | | >20% _ . >20% Estimated _
2012 100% 1 1 0 0%
2013 33% 1 3 0 0%
2014 56% 5 9 1 11%
2015 52% 15 29 4 14%
2016 57% 13 23 4 17%
2017 29% 7 24 2 8%
2018 21% 5 24 4 17%
2019 30% 7 23 0 0%
2020 22% 5 23 4 17%

Exhibit 2 shows a reasonably balanced comparison of under- to over-estimated

for the following general reasons:

e Underestimating prejecteestsprojects could produce too many projects not
being completed within the annual CapEx budget cycle due to a lack of
funding. Consistent underestimating could indicate challenging estimating

effort of estimating projects when compared to actual project cost. This result is essential

practices or an inadequate effort to assess project risk factors.

e Overestimating prejecteostsprojects can produce an annual plan with fewer
projects due to funding limits. If most projects are overestimated, RCG would
be concerned about the potential to pad projects to meet estimating goals.
This is not the case here as there are few projects by percentage in this
category.

From Exhibit 21, PSNH has more difficulty under-estimating CapEx for projects than
overestimating.\AItbgggﬁhﬁiq the last four years, the Company appears to be doing a better

job of estimating. Overestimating seems to be less of an issue for PSNH. Recent efforts
appear reasonable when considering the pandemic and its negative impact on the supply

chain.
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The industry standard is to accept projects completed based on the budget if they
are within plus or minus ten percent, which is PSNH’s target. RCG has moved the target
to twenty percent (20%) to account for recent supply chain issues.

Exhibit 2 indicates a reasonable balance between the over/underestimating
except for two years.

Recommendations

R.1 RCG recommends the Company retain and document unacceptable alternatives
that were considered that could be provided to third parties to aid in explaining the
Company’s decisions.

Internal Management Oversight

3.1. Three separate functions provide independent internal oversight

The three different functions providing independent internal oversight essential
to managing corporate processes are Internal Auditing, Enterprise Risk Management, and
Capital Budgeting; however, at PSNH, {the first two are conspicuously lmitedabsent from

the PSNH Distribution Capital Line Projects due-te-percentto-spend-compared-to-total

i -y design. - | Commented [A49]: Factually incorrect. The first two are
limited, not absent. PSNH does have selected projects
The internal and independent oversight of all PSNH/Eversource-approved CapEx reviewedbyiinternaliauditandlenterpriseiriskmanagement

. . . . . . when the projects exceed the thresholds.
processes is essential to monitor the integrity of all company processes. Having an

internal oversight function of the distribution CapEx process (separate and apart from the
engineering/operations function) allows for independent validation of the procedures
and policies application. This instills confidence in the processes and attendant outcomes.
Within Eversource, internal but independent reviews are performed for substation
projects via three separate functions:

e [nternal Auditing (IA) — Looks at the Company's process controls and in specific
projects te—cnstre—zaraslioneodth-Erarsenrec—seliciesandsrecodirac—ar
where management has concerns over project outcomes for projects—Audit

of -specificprojects—generally—consistof largedollar/complex—risk—projects
generally over $50,000,000. From an accounting perspective, the oversight of
the capital approvals and management is a critical, required set of activities.

e Enterprise Risk Management (ERM) — ERM participates during the early
development of all substation projects to ensure that all reasonable potential
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risks are identified. \It also impacts the final Pre-Constructability Estimate and
schedule. Participation is limited to projects greater than $255,000,000.|

Capital Budgeting — begins with project development and design. The
PowerPlan tool tracks the project’s initial conceptual engineering estimate
through the development of additional engineering “building block”
estimates. Project post-completion responsibility is to compare the total
actual engineering and construction costs against the authorized final Pre-
Constructability Estimate. It is the final estimate in a series of evolving
estimates that reflect the project's engineering development stages.
Eversource engineering prefers this approach to tracking engineering CapEx
distribution projects so that all engineering parties and management can
understand the evolution of the project's final Pre-Constructability Estimate.
The Pre-Constructability Estimate once approved becomes the Full Funding
amount for the specific project. The last and consequential Pre-
Constructability Estimate is used in the Company's formal capital budgeting
process to communicate between the parties as defined in the APS-01 process.
January 1, 2022, APS-01 required the estimators to use only direct labor and
material costs, omitting the indirect costs associated with labor, supervision,

and admlnlstratlon—whendete#mmng#&wﬁplemeﬂt&mﬁheﬂ%aﬂewmqaeﬁ

au%he%&ed—(—tetal—)—pmfeet—eest—estwnate& This prior approach would generally
guarantee that the final tetal-project cost would be off teby the tetal
estimated-projectcostvalue of the indirect adders, which eeuld-have beenin

exeess-of an—aceeptable-threshold.can be significant. This was changed as of
the first of this year (1/1/2022) and will Iead to more prOJects belng auvaluatod

3.2

Internal Auditing (IA) works with an annual audit target of fifty audits/reviews
for their official annual auditing plan across Eversource businesses. This yearly
plan's number of audits driven by IA staff size precludes IA from evaluating lower
risk/value projects and therefore limits—the numberofmost New Hampshire
business audits, including the New Hampshire distribution line function.!

The Institute of Internal Auditors defines internal auditing as "an independent,

objective assurance and consulting activity designed to add value and improve an
organization's operations." |A helps an organization accomplish its objectives by bringing

! Interviews no. 10 and 9
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inaccurate. APS-01, which dictates capital approval, requires
the project manager to work with ERM to perform a risk
assessment on any projects over $25M.

|

Commented [A51]: Factual Error — APS-01 is an
Eversource Policy, not a procedure.

Commented [A52]: Factual Error - This is incorrect. The
Company’s comparison under the prior APS-01 policy was
direct actual to direct authorized costs. All variances were
apples to apples. Prior to the APS-01 policy change, the
PSNH distribution capital project estimates (and authorized)
historically always included indirect costs. The nuance was
that for measuring whether a Supplemental funding
authorization was required, the Company threshold was set
at 10% of only direct costs. In other words, the Company
would be required to submit a Supplemental funding
authorization request form only if the variance between the
estimated direct costs to actual direct costs were expected
to exceed 10%.
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a systematic, disciplined approach to evaluating and improving financial risk
management, process controls, and governance processes.

RCG only evaluated IA's function concerning its ability to provide adequate
independent oversight of the NH Eversource distribution capital processes. IA is
tangential to the CapEx Process but critical to monitoring the process from a control
perspective. RCG conducted two interviews on IA organizational structure and reporting
lines, responsibilities, experience, training, audit planning and execution, post-audit
follow-up, and best practices. We are not commenting on the function but only on its
support of the PSNH Distribution CapEx projects.

IA is positioned correctly within Eversource to provide independent assessments
of selective Eversource's processes and controls. It appears to be professionally staffed
with individuals who meet the requirements of IA auditors. The audit planning process is
appropriately risk-based, and audits are identified and prioritized based on input from the
organization.

Eversource's Internal Auditing has four sections?:

o The-eperatienal audit group performs process audits across:
o Electric-Bistribution,
e QGas,

e \Water, and

e Transmission functions.

e Information technology audits, supported by contractors, and

e Sarbanes-Oxley compliance, and

e Plant physical security.

IA has a formal plan to conduct-appreximately fifty (50) audits annually? for the
entire Eversource organization. Most annual audits are pre-planned as opposed to
reactive audits. The Vice President of IA is proud that when his organization is compared
to other United-StatesNortheast utility's IA organizations, they are slightly smaller in
staffing size but achieve a significant amount of work. The annual audits are conducted

by-a-tetal-staff-ofwith approximately twenty (20) people, including the four managers
reporting to the Vice President of Internal Audit & Security. IA's staffing design makes it

2 Interview no. 9
3 Interview no. 9 @12:54 minutes
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challenging to conduct additional audits across all business units within the Eversource
family. According to IA, of the 50 planned-audits conducted annually only, 18 to 20* are

within—Eversource—eperations—that—would—inecludeinvolved with CapEx distribution

projects, which would be across the entire Eversource family of operating companies.®

IA uses a formal risk rating system that rates attkey—risk—categories—inecluding

Financial-Operational—ExternalTechnical-Strategicand-Historical-the risks_in dollars.
However, the dollar amount is only tied to the physical project's cost when eensidering

auditinglooking at CapEx projects. It does not include the potential harm/risk to
Eversource financials caused by the possible rate disallowances that might occur during a
rate case due to an issue with a specific project.®

The IA formally tracks open audit recommendations made in previously conducted
audits, demonstrating that follow-through exists in IA.

The group monitors and compares itself to industry best practices. It participates
in regional peer reviews’ and adheres to the Institute of Internal Auditors Standards and
the Code of Ethics.

3.3. Enterprise Risk Management (ERM) works within a minimum project/program

spend limitation of \t—went—y—flve million dollars. There are not enough resources - {Commented [A53]: Factual Error — This is inaccurate. The

to cover all the projects and programs, so the focus is on £hé7h;g7h7dioillailriéffioirtisi threshold is $25 million.

which preclude PSNH line distribution capital projects. It will have the most
significant impact in Exhibit 1's yellow Box, Formal Project Challenges, as this
function will test the design team's risk assessment evaluation from several
different directions.

ERM is critical to supporting RCG's CPPM, as it helps identify all potential project
risks outside the project's design to protect project budgets and schedules. Eversource
ERM generally does not review projects valued at less than five million dollars.®
Specifically, in RCG's Exhibit 1, the early peer reviews involve other co-workers working in
different disciplines, e.g., real estate, governmental and customer affairs, and others.
Much of these are covered via ERM.

PSNH's "Regional Barns” or local operations centers, personnel appear to
informally provide local knowledge of the design and unique conditions, reducing a

4 Interview no. 9
5 Interview no. 9
% Interview no. 10
7 Interview No. 10
8 Interview No. 35
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portion of risk and allowing for additional project costs. But here, there is no outside
group evaluating the distribution design and its potential risks. It is important to note
ERM has helped create lists of likely project risks based on past experiences, which are
available to the designers and management.

This function will test the design's ability to withstand several risk areas, including
government imposed issues, environmental and permitting, customer issues, regulatory
requirements, and potential geological issues. These risks can add significant costs to the
project while potentially impacting the construction schedule. In one example, RCG
inspected a distribution line construction site that traversed wetlands and required a
substantial level of environment mitigation using an extensive level of matting and a
unique pole foundation design which increased the cost of the line installation
significantly. Specifically, on this one project, PSNH had to pay for the installation,
removal, and rental fees for the period the matting was installed in this marsh area. PSNH
performed the necessary walk-down of the site, which allowed them to identify the
wetlands, design changes, and incorporate the required additional expense into the
estimate. In the past, RCG has seen several utilities which allowed their engineers to
design from their desks and this approach would have missed the need for matting.
PSNH/Eversource supports engineers going to the field during the design efforts, a
practice RCG supports.

RCG is always concerned, in these types of studies, that these risks can be used to
cover poor estimating practices or to ensure that projects are not overestimated to
prevent projects from coming in well over the estimates. Based on our review of the
requested CapEx projects, this doesn't appear to be an issue. There are several
overestimated projects which appear to be within acceptable parameters. In comparison,
there were a much higher number of projects underestimated.

3.4. Capital Budgeting is correctly responsible for overseeing the capital budgeting
for projects and adherence to Eversource's APS-01 policy and process, in
addition to managing Engineering's use of PowerPlan. The group monitors and
oversees a capital project's estimating, funding, and spending processes. The
group ensures procedures are followed from determining the specific project
capital budget through total spending on projects, including reports on the
accuracy of the approved constructability estimates. This group is responsible,
along with project management, for monitoring and reporting on the project
financials.

A critical element to understand is that from a financial/accounting perspective,
both the PowerPlan and APS-01 are managed under the capital budgeting function, which
allows for an independent review of capital budgeting components of a project
throughout its life. The process provides for monitoring project estimates and expenses
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regardless of where or when they occur. APS-01 establishes the evaluation, decision-
making, and approval process of all projects -- per this policy. More importantly, it defines
how PSNH will define, manage, and perform quality control of CapEx projects.

"A project is defined as a commitment by Eversource of internal and/or
external resources to accomplish an initiative that will have economic
impact to the Company, its customer and/or is required by policy or
regulatory standards. The overall policy objective is that projects should
be evaluated and approved in accordance with the DOA prior to the
commitment of company resources."

Importantly, PSNH, like other utilities, provides initial funding dollars for the
physical initial scoping and engineering of the project. This early Conceptual Estimate
should not be used to compare with the project's as-built final cost as the initial
Conceptual Estimate does not contain expenses associated with equipment, construction
labor, property procurement, overheads, etc.

In concert with the capital budgeting process and ASP-01, but integral to the
approval process, the PSNH/Eversource's formal Delegation of Authority (DoA) policy
clearly defines the management approval required for the total project value. The higher
the project value, the higher up the management chain for approval is required.
Ultimately this can lead to the Board of Directors' approval requirement. DoA is an
accepted standard industry policy and practice allowing the appropriate management
levels to oversee project approvals actively. The CFO organization is the corporate
sponsor for these two policies.

Supplementing APS-01 and the DoA are the following related policies and
procedures: 1°
e Capital Project Approval Process Job Aide, (JA-AM-2001-A, Rev 5 6/1/2020)

e Engineering Deliverables Administrative Procedure (M7-EN-2000, Rev. O, Eff.
7/1/2020)

e Power Plan Procedures Manual and Users Guide

e Integrated Planning and Scheduling Process Playbook (IP&S Playbook)
(Revision: 0.1, November 30, 2017)

The Capital Project Approval Process Job Aid provides instructions and guidance
on the process. It identifies the organizations responsible for the capital program project
review and approval process following the APS-01 policy. The Business and Quality

° Data Request BPA-1-12, Att. B p3
10 Data Request BPA-1-012
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Assurance, Transmission Organization, is responsible for administering the Job Aid. RCG
found using a Job Aid to provide detailed instructions for creating a project is consistent
with industry practices.

Engineering Deliverables Administrative Procedure' provides the detailed
responsibilities and specific actions engineering personnel (PSNH/Eversource and
contractors) must follow in the capital project development and approval process.
Specifically, this procedure offers guidance for each design phase of a project.
Additionally, it provides a complete list of deliverables to be considered by the engineer
in developing the design packages for all transmission and substation projects. Most
importantly, it allows the project sponsor to validate the design against the need
statement and the accuracy of the project estimates and budgets.

RCG found this procedure to be consistent with industry practices. However, RCG
found many instances where the design packages did not include sufficient details

regarding the alternative solutions considered. bg(jitiigrlailly,i one substation project Commented [A54]: Factual error — the design package
designed by a contract engineering firm did not receive a good review from the project details would not include details on the alternative
sponsor. It resulted in the need for considerable rework and additional capital costs bee solutions considered. All alternative details would be part
p = . ; - - p i of the Solution selection process and would not progress
specific examples in the Engineering Section of the report. beyond that in parallel with the design packages for the
chosen solution. The Company requests further clarity or
Power Plan Procedures Manual and Users Guide'? provides detailed instructions revisions to this statement as it is incorrect to say, “design

packages did not include sufficient details regarding the

on using the Power Plan software in the capital budget, project development, and alternative solutions considered.”

approval process. Included are specific instructions for developing the project funding [Commented [AS5]: See Comment #30.

request and creating the work order. These recently updated procedures clarified the
requirements for the attachment of project documents including the PAFs. RCG found
these procedures consistent with utility industry practices and supports the
documentation filing practice improvement.

Integrated Planning and Scheduling Process Playbook (IP&S Playbook) 3 provides
detailed steps for the following:

e Anannual work plan,

e The weekly “work order plan”, and

e The schedule for field and station operations, electric service, and response
specialists.

The annual work plan process covers work identification, budget and resource
balancing, and the development of project scope details. The work order planning process
lists the prerequisites required for a work order to move into the scheduling window.

11 Data Request BPA-5-007
12 Data Request BPA-11-012 Att. Aand b
13 Data Request BPA-12-016
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Once in the scheduling window, the weekly and daily scheduling is developed. This
planning results in a weekly work plan targeting 80% of the available hours, with the
remaining hours focused on emergency and emergent work. However, the associated
work orders for each project do not include targeted work hours to enable supervision to
assess individual crew performance.

RCG found the processes and practices described in Eversource’s IP&S playbook
to be, with the exception noted above, consistent with utility industry practices and found
it implemented consistently across PSNH.

The above policies and procedures are combined into PSNH's annual capital
budget and project development processes.!* The PSNH Capital Budget starts with
reviewing and updating the Long-Range Plan and associated five-year budget forecast
early each year. The capital budget development for the upcoming year follows later (in
the year) with the annual executive challenge session. At this session, Distribution Line
Projects are discussed, including:

e Peak load and reliability-driven projects,

e Line upgrade projects associated with meeting distribution planning criteria,
and

e Any distribution ROW rebuild projects, where the scope of the work is a
project rather than the $100K limited ROW annual program.

Further, projects in process, including pole-top distribution automation, oil filled
circuit breaker replacements, animal protection, obsolete relay replacements, and annual
projects such as transformer purchases, new services, and municipal driven work will
require budget funding forecasts. Collecting all projects with forecasted estimates leads
to a preliminary annual budget.

PSNH leadership then reviews the preliminary annual budget. If approved, it
becomes the basis of the capital plan and is presented to Eversource Executive Leadership
and the Board of Trustees for approval. Adjustments to the following year's capital
budget are based on actual project costs, schedule adjustments, and emergent system
needs. The decision on whether to fund a project currently unidentified in the capital
budget is made monthly at the Capital Budget Review Meeting, chaired by the President
of NH Electric Operations.

Since most distribution line project development takes place before the Challenge
Session (described above,) preliminary design work is already underway (provided budget
approval has been received.) However, the specific line projects cannot move forward to
construction without first being approved by the NH Project Approval Committee (NH

4 Data Request BPA-8-029
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PAC). At this point, the Project Approval Form (PAF) is submitted to the NH PAC for review
once the design is complete. The decision to use internal or external resources is then
selected, ensuring the best estimate is available at the time of the NH PAC review.
Distribution line projects are then prepared and presented by the organization that
initiated the project.

Similarly, substation projects are developed based on the priorities outlined in the
annual capital budget and presented to the Eversource Project Approval Committee
(EPAC). Since the duration of substation projects is typically longer and more complex
than distribution line projects, initial funding and partial funding are requested regularly
to support detailed design deliverables. Full funding authorization, approved by EPAC, is
required before a substation project can move to construction. Distribution substation
projects are also prepared and presented by the initiating organization.

RCG found PSNH/Eversource's capital budget and project development process
consistent with industry practices. However, as previously discussed, there are limited
opportunities for proposed distribution line projects to undergo peer-to-peer challenges
to design alternatives.

PSNH/Eversource has updated its capital budget and project development policies
and procedures during this BPA to reflect Eversource's improvements in cost estimate
documentation, alternative solution development, and document retention. A number of
these improvements were a direct result of interview discussions. fThe following exhibit

reflects improvements Eversource has made in its capital business process‘: . [Commented [A56]: Comment #2.

Exhibit 3 - Life Cycle and Improvements15

15 Data Request BPA-7-004 Att. p9
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In 2021 changes were implemented regarding the Distribution Line Capital Project
Process. The "pre-construction final estimate" is now the estimate that the NH PAC will
approve, and the construction organization will be held accountable for delivering the
project's final cost. 1

However, two components of the budgeting process contribute to the confusion
experienced by outside parties, in particular the Division, involving estimates and
additional costs added to the original estimate.

e The term Supplemental funding is defined in APS-1 but routinely misapplied.
"Should additional, unexpected costs to the project materialize, the formal
process described as the "Supplemental” attaches those costs to the original
authorized pre-constructability Estimate."’” RCG understands that these

16 Data Request BPA-12-014
7 APS-1
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"Supplementals” go through a rigorous review by the engineering
organization for substation projects. For line distribution projects outside the
substation fence, any supplementals are approved by the Director of New
Hampshire Distribution Engineering after a thorough vetting. \During RCG's
review of the CapEx projects data request (DR) form, the RCG team found
that the term “supplemental” could become confused with total project cost
(combining the original authorized amount with the additional supplemental
dollars and called the supplemental.) This set of conditions could create a

point of confusion for anyone not familiar with the form.\ [Commented [A57]: See Comment #13.

e Inone project, PSNH pointed out that the extra cost was due to an unforeseen
change in the contractor selected and included in the Pre-Constructability
Estimate because the work had not yet started. We agreed, subject to
Eversource's accounting department approving the policy definition until the
metaphorical “shovel hits the ground.” These unforeseen cost changes would
not be supplementals for this report but included in the Pre-Constructability
Estimate. In Eversource's 3" Step Adjustment filing, the term "supplemental"
was used in the supporting spreadsheets as the heading title for the total
expenditure column, including any supplemental funding. This approach has
continued to contribute to confusion on what data PSNH is presenting and
does not contribute to clear communication of the overall PSNH position.

PowerPlan may indirectly create another point of confusion for outsiders
reviewing the CapEx project estimates from two aspects, the number of estimates
produced during the project's development and the use of the term "supplemental." This
issue is reviewed further in the Engineering section of this report. During a review of one
of RCG's requested CapEx projects, one project led to significant discussion between RCG
and several members from distribution operations. The discussion focused on when a
supplemental is genuinely a part of the initial Pre-Constructability Estimate and,
therefore, not treated as an additional unplanned expense. The project was not in
construction, but the estimate increased due to a change in contractors. The Company
argued that since the winning vendor had not been identified during the final efforts of
the Pre-Constructability Estimate, the additional cost resulting from a change in
construction contractor should not be held against the project estimator as an oversight
cost. Without formal input from the Eversource accounting department, we settled on
the fact that, before the start of the project, we would consider any additional cost as
part of the Pre-Constructability Estimate for this process review.

The first two independent oversight reviews appear to work well for those
substation projects due to the high dollar value of the projects exceeding the minimum
threshold. The distribution line projects are typically below this predefined value and not
subject to these two oversight review processes. The reasoning behind these limits is
reviewed below, along with a short definition of each function.
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3.5. Many current substation capital projects under construction may not have fully
benefited from the post-2018 CapEx process and policy changes.

Substation projects can span years between need identification and completion
due to completing critical sub-project elements, including detailed engineering, acquiring
properties, obtaining licenses and permits, conducting environmental assessments,
approvals, and significant equipment production lead times. Therefore, many existing
substation projects could have started five or more years ago, preceding the current
policy and process changes surrounding CapEx projects.

Substation projects covering multiple years have added to the complexity of RCG's
evaluation of these large capital projects against our CPPM. Eversource CapEx projects'
processes and policies were changed around 2018. However, several current projects
under construction were designed before 2018, meaning they were designed and
engineered under the previous policies and processes, which lacked the benefits of the
new process elements and potentially impacted their accuracy. In addition, some system
design standards have been modified, either by policy or upgraded distribution system
standards. These concerns are discussed in the engineering chapter. All of this can cause
explainable and acceptable variances. Further, some projects had significant issues
resulting from not having the benefits of the new policies and procedures. Several of
these will also be addressed in the Engineering chapter.

Recommendations

R.2 \Ensure all three Eversource oversight functions review an appropriate sample of

capital projects over $250,000 annually.[ [Commented [A58]: See Comment #14.

R.3 Introduce formal peer reviews into the overall CapEx project development early
in the process to support enhanced decisions and training for design engineers.

R.4 \Enforce proper use of the term Supplemental consistent with APS-1 throughout

the entire CapEx project process, including engineeringL [Commented [A59]: See Comment #15.

R.5 Include planned project hours on field work orders to support crew productivity
performance and measurement.

R.6  Save project alternatives for future reference and reporting to the Division.
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Engineering Capital Project Approval Process

4.1. The capital project approval process is well designed, but its complexity varies
with the project class. Further, formal initial peer reviews are not formally
included.

Exhibit 4, provided to RCG during the Kickoff session, shows the hierarchy of the
capital projects approval process and the two different process versions.

Exhibit 4 - High-Level CapEx Project Approval'®

APS-01 is Eversource's formal and governing accounting policy and process. This
document includes the traditional definition of the Supplemental. Supplemental is
additional capital funds added to the original authorized CapEx project's budget, initially
referred to as the Pre-Constructability Estimate by Engineering after their design process
is finalized. Pre-Constructability Estimate is critical as it signals the end of the engineering
phase and becomes the number used in the Full Funding Request approved at the
Eversource Project Approval Committee (EPAC) or New Hampshire Project Approval
Committee (NHPAC). Any Supplemental applied to either substation or distribution line
projects are formally reviewed by the appropriate leadership team.

Importantly, all substation design engineering work is managed through
Eversource's Substation Engineering function regardless of whether it is for transmission
or distribution. Further, it encompasses all Eversource distribution companies regardless

18 Capital Project Approval Process, JA-AM-2001-A, Rev 5 Job Aid
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of distribution voltage variations. This design centralization is expected in the electric
utility industry. It promotes consistent design results for specific substation types,
minimizing the potential for errors while promoting design consistency across PSNH by
primary voltage combinations. Further, it allows operations to better use their resources
and engineering personnel across the PSNH system. The voltages may differ, but the
protection and switching procedures can be the same, reducing the potential for field-
induced operating errors.

RCG discovered one significant flaw in the CapEx estimating process; it required
the project estimators only to use the direct costs associated with the project. RCG
identified this early in our discovery effort. Since then, Eversource has changed the APS-
01 policy as of January 1, 2022, to incorporate the indirect costs associated with the labor
and materials. This change in APS-01 can move larger projects back within the PSNH's

accepted variance of plus/minus 10%.‘ 777777777777777777777777777777777 - | Commented [A60]: Factual Error — This is incorrect. The
measure for a “supplemental” authorization form was on
The JA-AM-2001 - Project Approval Process takes the overall Distribution CapEx directcostsibutiticlcapitaliprojectiestimatinglprocessiy
. | hnical d lar | | of . d Is duri always included both direct and indirect costs. This entire
project approval to a more technical and granular level of actions and approvals during s I o e Gl @ v i iy S e
the needs assessment and engineering design. It is here where a critical distinction occurs threshold to determine whether a supplemental
between substation and distribution Line projects. As shown in Exhibit 42, the substation authonzationiformiwasineededlocclinredlonlyjwhenithe

actual direct costs exceeded the estimated direct costs by
,,,,,,,,,, i the prescribed threshold.

Commented [A61]: Factual Error — there is only one SDC.
Eversource level, not “local” or New Hampshire specific.

approval, advance on to the EPAC, which must approve the CapEx for substationand -~
transmissionall projects from across the Eversource family of companies. Both {

committees can return the project to the designers for additional design and requirement

efforts. The PSNH SDC committeeLyghﬁicﬁhﬁtﬁegcjsﬁtpfbgiaftieghnjcglf review, will work with - -| Commented [A62]: Factual Error — there is no “PSNH”
SDC Committee, SDC covers all three states.

the designers before the SDC presentation to ensure that the required forms are correctly
completed and that the selected design meets the PSNH's expectations.

4.2. The Distribution Substation Approval process is detailed and permits close
tracking of the project's budget development through a series of evolving
estimates in PowerPlan that reflect Engineering's efforts. But the process
appears to lack sufficient formal peer-level reviews.

hhe process appears to lack sufficient formal peer-level reviews that allow
alternate designs to be considered earlier in the process and function as a learning tool

for engineers. [In addition, it provides for the use of the term Supplemental before an - [Commented [A63]: See Comment #3.

authorized capital project is designated, potentially creating a point of confusion for
outside parties’, in particular the Division, not having the benefit of the list of estimates’
definitions, selects and reviews the wrong estimate for comparison with the project's final
installed cost. This situation is the result of the Company not providing adequate
definitions on each of the different estimatesestimated prepared.

Exhibit 5 shows Eversource's Substation Project Approval process, including the
Supplemental Authorization process. An important distinction is that substation
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engineering is positioned in Eversource for all three states. The process is complex in its
flow but appears to provide Eversource with most tools RCG deems appropriate and
necessary for NH Substation-type projects. It does not, to our knowledge, have a rigorous
formal peer review. The reviews are performed by management in the two large-format
meetings conducted twice monthly and on the same day. The EPAC session involves many
participants from across the Eversource family of companies and appears to be financially
focused. Several members of the SDC meeting attend the EPAC session as well.

Exhibit 5 includes a subprocess for Supplemental increases during the engineering
efforts. This use of Supplemental at this project stage is one of those communications-
definitional issues raised earlier. According to APS-1, the use of Supplemental is reserved
for projects having Full Funding Authorization. In other words, they have achieved the
Pre-Constructability Estimate status and are authorized to proceed. This use is not the
case for the engineering estimates that precede this part of the process.

Exhibit 5 - Substation Project Approval Process

Because of the number of participants at the EPAC meeting, 70 or more
employees from across all Eversource operating companies, these meetings are held via
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Microsoft Teams. Given the medium, RCG could not determine the participant's level of
individual engagement during the session observed by RCG. Further, the SDC meeting is
held similarly without as many participants.

Our review shows that the engineering line management structure for the
engineering and operations functions is dedicated to robust oversight of the Substation
CapEx projects. More on this is provided in the Engineering chapter of the analysis.
Further, there is a significant level of person-hours devoted to reviewing projects at
multiple levels.

‘Based on the management interviews and observation of two formal committee
sessions involving a significant number of personnel beyond voting members, this process
involves a considerable time commitment to review CapEx projects and programs. The
two formal bi-weekly meetings occur at‘the New Hampshire SDC and Eversource SBE-and

(EPAC) IeveIs—im—subs(—aﬂens—and—New—H—ampshwe—P—A@ﬁer—hneq An important point here - '| Commented [A64]: Factual Error. There is no New

is some projects will not clear these sessions and will be tabled until they meet the Hampshire SDC. There is only one SDC that serves all three

. o . . . . . . states. SDC and EPAC are formal committee processes
standard design/financial requirements. RCG did not witness extensive questioning on supporting substation projects. New Hampshire PAC

projects in either meeting. Given the size of the EPAC meeting and the number of projects supports New Hampshire line projects.

being reviewed, this was not surprising, but RCG would be remiss if we didn't comment
on this format. Having such a large forum at EPAC with an unexpectedly lower participant

involvement seems counterproductive and may not be supportive of a learning exercise.‘i . [ Commented [A65]: See Comment #4.

SDC reviews the substation engineering projects' technical readiness to move to
the EPAC. At this committee, the primary focus is completing the PAC forms and a review
of alternatives. RCG considers this to be a pre-screening activity. In addition, before this
meeting, SDC team members meet with the project designers to evaluate the worthiness
and the technical adequacy of the preparation of documents required by the two
committees. The informal SDC pre-meetings function somewhat as an informal peer
review described in RCG's CapEx Process but not entirely, since the principal effort of the
pre-SDC meetings is to ensure forms are adequately completed.?

The purpose of these committees is to move forward those engineering projects
to be included in the formal authorized capital plan for PSNH in the form of a Full Funding
Request. Once approved, the project receives the necessary management signatures
consistent with the Delegation of Authority policy.

Before full substation project authorization, the engineering of projects is tracked
using PowerPlan, which follows the project's engineering development estimates through
the final Pre-Constructability Estimate. PowerPlan provides management with critical
insights into the formation of the final estimate. However, PowerPlan creates several
interim ["Building Block" estimates as a project moves toward the final Pre-

9 |nterview 34

36



Process Audit of Eversource’s CapEx NH DOE’s The Division

Constructability Estimate. When the DOE requests all the estimates associated with a
given project, PSNH/Eversource must provide those building block numbers generated
from the conceptual engineering estimate through the Pre-Constructability Estimate.
Once again, it creates another point of confusion for third-party reviewers, even though
PSNH must comply with the request even if the intermediate estimates are only building
blocks used to achieve the Pre-Constructability Estimate. This situation is aggravated
when the estimates provided are not accompanied by appropriately detailed

documentation explaining each intermediate estimate's purpose. . [Commented [A66]: See Comment #31.

4.3. The Distribution Line projects follow a less complex process but still contain the
same concerns related to clear communication and terminology definition.

The Distribution Line Projects process, Exhibit 6, only involves one approval
committee, the NH Project Approval Committee (NHPAC). Further, the final arbiter is the
Director of Distribution Engineering, who also serves on the committee. Projects can be
tabled and resubmitted after the identified issues are satisfactorily addressed. RCG
learned from the Director that this is a highly iterative process.

As with the substation projects' flow, Supplemental is also used in this engineering
process flow. The NHPAC committee is different from the two substation approval
committees in that it approves the project technically and financially.
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Exhibit 6 - NH Distribution Line Project Approval Process

Since these projects are less complex and have a significantly lower dollar value,
the need for the same level of rigorous review as the substation design process is less
critical. RCG agrees with this determination. Once again, the term "Supplemental"
surfaces as shown in the above Exhibit and is used similarly as with the substation
approval leading to the same type of confusion if the estimate is not the Pre-
Constructability. Regardless of the project type, either substation or distribution line, the
project is managed using PowerPlan, which tracks the project's engineering development
cost estimates through the final Pre-Constructability Estimate. As before, it creates
another point of confusion for third-party and regulatory reviewers, even though the
Company must comply with regulatory requests. This is particularly true when the
estimates lack the appropriate documentation explaining each intermediate estimate's
purpose.

The distribution line projects still have a risk component that should be
understood and accounted for during the design. Several issues are generally reviewed
before a project is approved and the final budget is incorporated into the annual PSNH
capital plan. Specifically, these include:
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e Soil conditions, rock ledge that could require more time, and the use of special
digging equipment,

e Water table depths, where appropriate, could impact the installation process
by requiring water mitigation efforts,

e Other in-ground obstacles that would potentially require the relocation of
poles or trenches in the case of undergreundunground cables,

e Obtaining rights-of-way over private property,

e Tree trimming and removal can, in some locations, be complicated due in part
to landowner concerns,

e Municipal roadway requirements, and

e Soil removal and disposal requirements.

Generally, line projects have fewer unique components. PSNH/Eversource has
recently changed several design requirement policies to replace worn/aged equipment
to impreve-reliability-add significant resilience. In addition, the recent policy changes will
improve the purchasing leverage of PSNH/Eversource in general, which in the coming
years will lead to better management and predictability of material unit costs for line
equipment. Further, it will reduce inventory carrying costs and the overall level of stores
by eliminating the need to maintain many different voltage types of the same
components. One line hardware component has a side benefit, moving from three other
voltage class insulators to standardizing on 34.5kV units will increase the voltage creep
distance customarily required for the 12kV and 4kV systems and potentially reduce the
need for insulator cleaning on the two lower voltages caused by natural contamination
from air-born materials like dirt and salt.

PSNH's tree trimming policy and approach appear adequate for the geography.
Issues with tree trimming tend to surface in population centers where property owners
live. They have genuine concerns regarding the impact of tree trimming on the aesthetics
of their property, which could lead to a perceived lowering of property value. The issue
of aesthetics is shared across the electric utility industry, and the solutions can be
complicated.

The final approval for distribution line CapEx projects rests with the Director of
New Hampshire Distribution Engineering (DoNHDE). The DoNHDE has the final approval
and performs any necessary follow-up with the distribution designers, particularly when
additional costs exceed the originally authorized CapEx dollars. These overages are
tracked by a meeting with the Director to explain the overages.

PSNH’s existing installed pole inventory is beyond the typical useful life. LL\ pole’s . [Commented [A67]: See Comment #40.

typical useful life is dependent on the local climate and soil conditions. Pole loading
conditions are another potential issue as well, but this can be managed by the size and
type pole used. Several recent storm events brought to light the fragility of some of this
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inventory, so management changed the policy concerning outcomes from post-third-
party inspections. Instead of repairing poles with modest ground line rot issues, the new
policy requires that poles be replaced with stronger Class 2 poles. It is important to stress
that the replacement policy is based on potential for pole failure concerns and not on a
wholesale pole replacement. Interestingly, the Division raised the concern that several
poles were replaced in one area that didn't appear to need replacement. RCG investigated
the specific situation and learned that a communication company requested the pole
changeout to provide better working clearances for their personnel. The communications
company paid for this requested work.

Another difference between the substation and line projects is that line projects
have a shorter “working” period (from engineering to completed construction). Because
line materials don't require the production lead times that substation transformers need,
the designs are less complex, and installation is more straightforward. However, we have
found that distribution line equipment can occasionally experience supply chain issues.

The above suggests that Line CapEx is far simpler and lower cost than substation
projects. \However, independent oversight of the process and risks should be routinely
performed to ensure that operations and management of distribution line projects are

carefully following guidelines, and decision-making is within PSNH bandwidths. The - [Commented [A68]: See Comment #14.

defined term "Supplemental" is inappropriate for early engineering project design efforts
and can create confusion for third-party and regulatory interpretations of the estimates.

4.4. RCG found that PSNH senior management actively monitors the NH capital
budget and the individual capital project costs and schedules.

In addition to the EPAC, SDC, and NHPAC, periodic meetings focus on monitoring
additional aspects of the CapEx process, as reflected in Exhibit 7.2° Further, the
distribution operations organization holds a daily morning briefing to review the
overnight system operational issues, switching plans for the day, and any impacts on the
scheduled project work.?! Considering PSNH's continuing improvement effort to refine
their estimating process, RCG believes that the number and frequency of meetings
focused on capital projects are appropriate in the short term. However, RCG thinks this
level of focus could be unsustainable in the future as management shifts its focus on other
pressing business issues.

Exhibit 7 - CapEx Project Process Oversight

20 Data Request BPA-13-007 Att.
2 Interview # 67
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PSNH CAPITAL PROJECT PROCESS - MEETINGS AND COMMITTEES

Committee/Meeting Procedure # of Attendees Duration Erequency
(@ (b)

1 Project Team M6-PM-2001 ~7 ~Llhour  Weekly/Bi-Weekly

2 Schedule Review N/A ~20 2 hours Weekly

3 Outage Coordination (T&DCC) N/A ~20 1 hour Every 2 weeks

4 Distribution Engineering Capital Project Status/Tracking N/A ~16 90 min Monthly

5 Joint Planning/Engineering/Operations N/A ~15 2 hours Monthly

6 Distribution Engineering Challenge Session N/A ~20 2 days Annually

7 Capital Budget Review (CBRC) N/A ~20 2 hours Monthly

8 NH Project Approval (NH PAC) APS-01/JA-AM-2001-A ~10 2 hours Every 2 weeks

9 Solution Design (SDC) JA-AM-2001-A ~15 2 hours Every 2 weeks
10 Eversource Project Approval (EPAC) JA-AM-2001-A ~22 4 hours Every 2 weeks

(a) The number of attendees listed above are the attendees that are required to attend. The number of attendees and representatives from different areas of the organization are
invited and do attend and will vary depending on the meeting and the the complexity of the agenda topics for that particular standing meeting.

(b) The duration of the meetings listed above is the typical time allotted in the calendar invite. The duration will vary depending on the meeting and the agenda topics for that
particular standing meeting. Please refer to the narrative description of each meeting for a more thorough understanding of the duration.

4.5. Using the term Supplemental before a CapEx project is fully funded and
authorized adds significant confusion to non-Eversource reviewers of CapEx
projects.

The term "Supplemental” is defined in APS-1 as an addition to an already
authorized project budget estimate (comparing actuals to the approved Pre-
Constructability Estimate.) “Supplemental” can also specify a project as it moves into the
CapEx management process flow with “Full Funding” approved. Before this stage of
project development, the early estimates maintained in PowerPlan are still preliminary
estimates that evolve as PSNH/Eversource engineering or contract engineers progress
toward the final design and estimate.

RCG believes that using the term "Supplemental" during engineering’s project
development efforts may have helped lead the Division to misinterpret the provided
estimates and select an earlier estimate preceding the Pre-Constructability Estimate when
making comparisons to the actual project cost. This scenario potentially led to the
Division's decision to recommend disallowing a significant portion of a rate increase,
followed by the need for this process audit. The Division Staff received all the estimates
without sufficient definitions, causing them to select an inappropriate early estimate to
conduct their analysis, instead of using the actual final Pre-Constructability Estimate.

In the future, any estimate created before a Pre-Constructability Estimate should
be marked as a Design Development Pre-estimate so that it cannot be repeated. ‘The
purpose is to eliminate confusion for the non-Eversource reader. Supplemental should
not be applied to any of these building block estimatesL
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Engineering and Systems Analysis functions

5.1 In RCG’s opinion, PSNH/Eversource’s engineering departments are structured
properly to provide the appropriate level of attention to maintaining and improving the
distribution system, consistent with generally accepted industry practices. However,
opportunities exist to enhance these efforts.

The Division had concerns relative to PSNH’s approach to developing capital
projects for system improvements, customer expansion, and environmental upgrades
and to changes made in PSNH’s planning criteria which increased the number of potential
capital projects. RCG performed a comprehensive review of engineering practices to
understand better the appropriateness of policies and processes governing the
Company’s actions in identifying, designing, and building a robust distribution system.
PSNH’s engineering CapEx efforts were compared to industry standards by reviewing a
subset of capital projects (Appendix D) to determine if policies and processes were
consistently applied. Specific engineering designs were not evaluated as this is out of
scope for this process audit.

The findings are presented in the Engineering section of this report according to
the following subsections:

e Organization - reviews the appropriateness of the engineering function;

e Engineering Project Control Processes - outlines project development from
identification through design-build;

e Energy Forecasting - predicts the growth of customers and attendant energy
demand and usage;

e System Planning Criteria - describes the system planning criteria and technical
design guidelines used to identify potential problem areas in the distribution
system and associated substations; included is an assessment of the
Distribution Pole Replacement Program (pole testing, selection, and
replacement);

e System Planning Studies - explains how solution alternatives are identified and
developed for projects built before and after changes in the planning criteria;

o Reliability Analysis - quantifies historical system performance; included is an
assessment of Worst Performing Feeders (a statistical performance measure
applied to distribution feeders to assist in prioritizing capital projects) and an
assessment of \system resiliency practices (the adequacy of future system

reliability performance-)—;ﬂ; and [Commented [A70]: See Comment #50.

42



Process Audit of Eversource’s CapEx NH DOE’s The Division

o DistributedDistribution Energy Resources (
- evaluates impact-efintegratingNH DER inteintegration impacts on the NH

_ -~ | Commented [A71]: L. Freeman — updated to ensure
accuracy.

distribution system and the-designengineeringand-equipmentapplication
measuresactions taken to resolve potential reliability-performance and safety
issues.

The two most significant areas for improvement are communications (both

written and oral) and \management oversight of work being performedLThe subsections - {commented [A72]: See Comment #51.

below will illustrate the Eversource/PSNH’s work in structuring its engineering efforts,
with control centered around two distinct management structures: A substation design
function and a distribution line function. Both functions appear to be well designed for
their respective areas of responsibility.

Communication and potential management oversight concerns will also be
addressed as they apply to distribution system planning criteria, study methods,
engineering tools, decision processes, and technical standards based on reliability and
resiliency improvement projects. Communication was the single biggest issue throughout
the CapEx engineering process.

5.2 The Engineering Organization is bifurcated between Eversource and PSNH. Complementary
organizational responsibilities are accomplished at the Eversource corporate and PSNH levels
that encapsulate the core functions of a robust distribution engineering group necessary to
design and enhance the distribution system. A relatively new Grid Mod function has become a
core part of the engineering operation.

m—ee»csain—eases,—t-he{Director—level and higher management positions have three-

state (CT, MA, NH) responsibilities Eiving managers the flexibility to assign staff where - | Commented [A73]: Factual Error — this is not always the

they are most needed. For processes and technologies to be successful and efficient, each case, Cer;ali” P“‘“‘;]"S dﬁ not have ‘hree'“ase
responsibilities; rather they are concentrated to no more
must be interchangeable across aII three states?? (to the extent p055|ble wnth state- G Y

than one or two states.
specific voltages-z y
and well documented in the Dlstrlbutlon System Plannlng Guide (DSPG).2

In NH, System Planning focuses on substations [distribution, bulk (115kV and
above)], non-bulk substations (less than 115kV), and transmission lines (transmission is
not directly part of this process review). Responsibilities end at the substation fence
(except for transmission and éistributien-interconnections between substations-used-te
transferload-duringa-station-N-1-event). NH Distribution Engineering is responsible for

22 Interview #18
2 |CIRP, Oct 1, 2020, Appendix D
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everything outside the substation fence and works with System Planning on substation
feeder connections.?*

A Substation Advanced Analytics Group was formed by the VP of Substation &
Transmission Engineering to encourage a forward-thinking atmosphere. When the need
for a software tool is identified by engineering, this group will research an outside source
or perform an in-house development. This group also ensures that engineers have the
best tools for successfully performing their jobs.?> An example is securing the Electric
Power Research Institute’s (EPRI) Power Transformer tool (PTX) to support Eversource’s
power transformer health evaluations. Another example under development is Smart
Inspect, a machine-learning tool to anticipate pole failures or vegetation encroachment.
It has been successfully used in a CT pilot program; MA will be next followed by NH
(schedule TBD).2¢

The Protection & Control (P&C) group is responsible for:

e All distribution of P&C equipment, application, and settings outside the
substation fence (pole-top reclosers, automated switches); and

e All T&D P&C equipment and attendant device settings inside the substation
fence (relays, equipment protection, system control and data acquisition
(SCADA), capacitor bank controls and voltage regulator controls).

The P&C Group designs the protection and control scheme. The Distribution Field
Engineering (DFE) group is appropriately responsible for managing the distribution pole-
mounted voltage regulators and capacitor bank controls & settings. Further, the DFE also
correctly handles the fuse sizing or TripSaver application. P&C is responsible for all
protection/automation settings (anything that must coordinate), including line reclosers,
automated switches, and any communications-related devices.?’

The Director of NH Distribution Engineering is responsible for the NH Distribution
system and its five geographic regions. This Director has five managers . . . one for each
of the five regions. Each manager has:

e Two or three engineers,
e One supervisor, and
e Eight designers (technicians) reporting to the supervisor.

2 Interview #13
2 Interview #15
26 Interview #15.
27 |Interview #34, Interview #21
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The designers use Maximo (or Storms which Maximo is replacing) to design
distribution projects. A “design” includes anything from line extensions, reconductoring
for load growth, and pole-top distribution automation down to fused cut-outs. This group
designs everything along the streets but is not responsible for day-to-day issues handled
by Distribution and Field Engineering by using daily calls to review outages affecting more
than 100 customers.

Action plans are prepared if a device has been impacted three or more times in 90
days or if the device has a high customer count.?® Engineers are responsible for high-level
designs, e.g., “We need to run a wire from here to there, or an underground circuit needs
to happen.” It is then assigned to the designers to complete project design details.?®

’There is also a Director of Distribution Technical Engineering (DTE) with three-state
responsibilities. Reporting to DTE:3°

e A Resiliency Group that coordinates Distribution Automation (DA) designs. The
Resiliency Group works with Distribution Engineering to \design fast-transfer
switch locations and TripSaver Iocationst

e Three single-state managers for GIS and associated standards; and

e One three-state Manager for Reliability and Resiliency. The position was
vacated in July 2021 due to retirement and has yet to be filled. The Director of
NH Distribution Engineering has been handling budget and planning issues for
NH in the interim, and the Director of DTE has been addressing reliability and
resiliency issues.[

The Manager of Substation Design Engineering (SDE) reports to the Director of
Substation Design and is responsible for substation asset management in NH. While SDE
is not involved with physical testing, SDE is responsible for “Asset Management”
(evaluating device conditions and acting on test results). If an asset needs replacing, SDE
is responsible for the associated design. SDE does not use Storms or Maximo like
distribution line engineers and technicians but instead locate stock codes and procure
equipment.3! Asset Condition, System Planning, and SDE groups work closely together.3?
SDE’s key concern is having adequate capital funds to complete multi-year programs.
Recognizing the capital budget is fixed, SDE competes for annual capital funds for every
project and program.

28 Interview #16
2 |nterview #11.
30 Interview #11
31 Interview #61
32 |Interview #13

45

Commented [A74]: Switching and tripsavers are primarily
reliability programs and covered in third bullet below.
These are not part of the resiliency group.

Commented [A75]: Entire section can be deleted as the
Company has not been organized in this hierarchy since late
2021/early 2022, prior to the completion of the BPA report.
There is no longer a Director of DTE across all three states
with the three bullets reporting up to the position. The
Company recommends deleting the entire section and
keeping the third bullet and revising as follows:

“One three-state Manager for Reliability and Resiliency. The
position was vacated in July 2021 due to retirement and was
filled in July 2022, which is now reporting directly to the VP
of System Planning. The Director of NH Distribution
Engineering handled budget and planning issues for NH in
the interim, and the Director of DTE was addressing
reliability (alongside the Director of NH Distribution
Engineering) and resiliency issues in NH through early
2022.”




Process Audit of Eversource’s CapEx NH DOE’s The Division

The Manager of Protection & Control Compliance, Standards and Support reports
to the Director of Protection & Control Engineering and has three-state responsibilities,
including standardizing P&C designs, protection schemes, philosophies, and equipment
for the different primary voltages.??

5.3 Although New Hampshire’s Grid Mod’s efforts are in the early stages, PSNH
is performing needed functions to incorporate Grid Mod into the distribution
system.

Grid Modernization (Grid Mod) Programs are rapidly becoming the norm across
the industry. Eversource’s Grid Mod Group was formed to implement Grid Mod programs.
Unlike Massachusetts and Connecticut, New Hampshire’s Grid Mod efforts are in the
early stages.

‘Groups like PSNH’s Grid Modernization Group are becoming popular across the
electric industry as utilities i i

e#eetr#iea#enﬁdﬁeptﬁifyibgtitgrivyaiyis to manage voltage and outages impacting residential - -| Commented [A76]: Factual Error. This is incorrect. Grid
and business customers, especially given the rapid adoption of microprocessors in most Mod is indirectly related to outages and voltage. The

lectrical devi HVAC t it t icati t d R Company requests the edits be made to tie Grid Mod to DA,
e ec.rlca evices, systems, security systems, communication systems, and major ) R ORNS a  Ago S
appliances. electrification.

The Grid Mod Group’s strategic goal is to evaluate and implement new
technologies and solutions that will benefit system performance/operation, including the
following responsibilities:3*

e Deploying software solutions: Collaborating with System Operations and
Distribution Engineering to deploy software to control and optimize the grid,
using DER to manage peak demand, reduce energy, and control voltage. These
software tools establish a flexible DER platform to help facilitate adoption.3®

e Facilitating the use of real-time technologies: Collaborating with engineering
to implement new real-time technologies and develop multiple use cases.

In their charter for facilitating new real-time technologies, the Grid Mod Group is
responsible for delivering the following software solutions:3¢

3 Interview #34
34 Interview #19
35 Interview #19
36 Data Request BPA 6-004, page 2
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777777777777777777777777777777777777777777777 flow or forecasting software tool. That is LoadSEER.

planning-and-analysis/forecasting) implementation,

e Distribution Management System (DMS) implementation (scheduled for
completion in 202237); to add fault location intelligence,

. LSynergi ‘(a software tool for steady-state distributientime-series load flow . {Commented [A77]: Factual Error. Synergiis not a load J

[ Commented [A78]: See Comment #52. ]

e Geographic Information System (GIS) consolidation, and

e Outage Management System (OMS) upgrade Storms-to-Maximo.

The Grid Mod Group routinely collaborates with System Planning, Distribution
Engineering, and Substation Engineering to accomplish these objectives. This Group is not
responsible for system design (circuit ties or DA location/selection, NWA solutions) which
is the responsibility of System Planning, Distribution Engineering and Substation
Engineering.

A formal Grid Mod Program had been proposed for New Hampshire, but the PUC
has yet to approve the funding. In the interim PSNH plans to work with stakeholders and
the DOE to identify potential future investment opportunities.3® So far, PSNH has
identified the following program objectives:3°

e Increase system efficiency and reduce demand;
e Advance penetration of DA and control to the customer meter (grid edge); and
e Facilitate integration of clean energy solutions.

High-potential projects involve the use of new technologies not currently part of
PSNH’s capital plan. For example, volt-var optimization (VVO) and conservation voltage
reduction (CVR) programs are not part of existing RSNH-capital budgets but are included
in-Eversource plans to improve operating efficiency, reduce costs, and enable DER.*°

Eversource supports grid modernization programs managed by the Grid Mod
Group to justify the accelerated deployment of microprocessor relays with advanced
distribution automation on primary feeders. This would facilitate more extensive use of
automated controls and advanced protection schemes, enhanced use of existing
resources, and reduced technical barriers to DER integration. lA key outcome would be a
reduction in the number of customers impacted by outages through smart switching
devices to strategically loop distribution feeders and create line segments of 500

customers or less (an Eversource target goal).\ 7777777777777777777777777777 _ — | Commented [A79]: Misleading. The paragraph begins
describing Grid Mod programs. The highlighted section is
not a key outcome of Grid Modernization and seems out of
place in this paragraph. The Company recommends
deleting sentence.
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5.4 Engineering and Project Control Processes are well thought out and reflect elements found
in other leading utility engineering organizations.

In 2018, Eversource implemented standardized processes and controls for
Connecticut, Massachusetts, and New Hampshire for project engineering and project
management to improve communications between departments and to
facilitate/improve the capital approval process. Eversource recognized incomplete or
poorly written design documentation could lead to projects being rejected or
underfunded. Section 5.7 - below will review and comment on these processes.

5.5 Eversource’s Substation Design and Engineering has a formal process for project ‘
development and design that is divided into four distinctive phases. This overall design process \
is excellent and consistent with industry practices. ‘

The exhibit below shows the standardized process flow chart for substation
engineering projects.*!

Exhibit 8 - Standardized Engineering Process Flow Chart for Substation Projects

Four phases of engineering design are identified and used throughout the Capital
Project Engineering process. As the design progresses, assumptions and estimates
become more complete, and specific design details emerge. The four engineering design
phases, descriptions, and deliverables are described below.*?

e Conceptual Design — Uses historical site-specific data and conservative
assumptions; satellite images; typical physical design/layout drawings; existing
electrical drawings; and assumed capacity requirements. Conceptual
constructability reviews are conducted by engineering and operations to

41 Eversource NH Business Process Audit Kick-off Meeting, November 4, 2021, slide 9
42 Eversource NH Business Process Audit Kick-Off Meeting, November 4, 2021, slides 10-11
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provide initial preliminary design feedback. Conceptual layout drawings:
electrical one-line diagrams and long-lead-time material lists are created.

e Preliminary Design — Preliminary site development requires above/below
grade site-specific testing/analysis to mitigate potential cost impacts due to
soil contamination, rock/ledge removal, and other unknown below-grade
issues. Historical data begins to replace estimates and assumptions.
Preliminary conceptual design constructability reviews are conducted by
engineering and operations to provide more detailed feedback for the detailed
design. These design elements include preliminary line routings, structural
calculations, evaluation of DC battery system and loading impacts, AC station
service analysis to produce a preliminary site and layout drawings; and major
material lists.

e Detailed Design — Detailed final plans include physical site drawings; line
routings; structural drawings; detailed bill of materials, electrical connection
details; one-line metering & relaying diagrams; relay setting plans; AC and
panel drawings; wiring diagrams; cable schedules; certified manufacturers
drawings; construction plans; outage/energization plans; testing
requirements; and site-specific constraints/risks.

e [ssue for Construction — Final constructability review takes place; contractor
bids are issued/reviewed, and drawings are issued for construction (IFC).

Three additional project phases do not appear in the above process flow chart but
are added in the flow chart below and are circled in red to highlight their placement.
These phases are Initial, Under Construction, and In-Service. 43

Exhibit 9 - Enhanced Engineering Process Flow Chart for Substation Projects

43 Eversource NH Business Process Audit Kick-Off Meeting, November 4, 2021, slide 13
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Systematically moving from the initial design phase to the final in-service phase
produces a defensible design, replacing unknowns with actual, site-specific information.
RCG believes this to be a solid approach generally followed by the industry.

5.6 The number of project cost estimates can cause confusion

The substation CapEx process can be overly complex and potentially
overwhelming to those not intimately involved, leading to misunderstandings,
communication problems, and unrealistic expectations, specifically for non-Eversource
entities. This is especially true when engineering produces several different cost
estimates. For example, the following five phases have been given specific cost estimating
guidelines: 4

e |nitial Phase: -50% -to- +200%;

e Conceptual Phase: -25% -to- +50%;

e Preliminary Phase: -25% -to- +25%;

e |[ssue For Construction Phase: -10% -to- +10%; and
e Under Construction Phase: -10% -to- +10%.

If the cost estimates are not associated with the appropriate design phase and
corresponding deliverables, miscommunications and unrealistic expectations can quickly
occur. RCG suggests the following estimates could be enough:

1) Initial Phase estimate;

2) Preliminary Phase estimate; and

3) Issue for Construction Phase (Pre-Constructability) estimate, the precursor to
Full Funding Authorization.

Written communications are often unclear, e.g., “Issue for Construction” is also
referred to as the “Pre-Construction Estimate.” RCG believes this level of inconsistency
exists within Eversource and serves to add confusion to the process and estimating
practices.

The Distribution Project Approval Process is less complex than for substation
projects. While the overall process is good, communications (especially terminology) both
inside and outside the Company could be improved.

The Distribution Project Approval Process Flow Chart and related observations are
provided in earlier sections of this report.

4 Eversource NH Business Process Audit Kick-Off Meeting, November 4, 2021, slide 12
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5.7 Enhanced documentation and communication elements are needed to ensure clarity of the
Standardized Process Flow Chart for Project Controls, as both are critical for a successful
project.

The standardized process flow chart used by Eversource for Project Controls is
summarized in the Exhibit 10 below.*

The six process elements shown are consistent with responsible actions for any
project. However, the following should also be an integral part of the flow chart and
prominently identified even if included in the Project Management Handbook (control
process element 1):

e Documentation - How information is to be documented and archived for each
project element.

e Communication - The approach for information flow within the
PSNH/Eversource.

Exhibit 10 - Standardized Process Flow Chart for Project Controls

5.8 Project Challenges; Executive Technical challenges documented in earlier sections of this
report are central to moving projects forward. However, formal peer challenges were not
obvious to RCG.

As noted in earlier sections of this report, executive challenges are well
documented. \However, formal peer reviews (if they do occur) are not documented.

4 Eversource NH Business Process Audit Kick-Off Meeting, November 4, 2021, slide 15
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During RCG’s data-gathering efforts, especially from an interview, informal peer reviews

appear to occur. The regularity of these reviews was not obvious to RCG.‘ - [Commented [A80]: See Comment #3.

‘ 5.9 ‘Project Alternatives are not maintained once management makes its final selection.‘ 77777 ‘ : [Commented [A81]: See Comment #5.

RCG attended an NH-PAC meeting on May 18, 2022, where a project was being
discussed, including solution alternatives. Once the preferred solution was agreed upon,
the Director of Distribution Engineering, the person keeping minutes deleted alternatives
from the project documentation. While this simplifies the resulting documentation, it
provides an incomplete formal record of considered alternatives. This act is transactional
and not strategic and does not recognize the potential future need for defending the
preferred solution. This represents a lost opportunity for improving future
communications and facilitating project approvals.

5.10 PSNH’s load forecast process is consistent with utility practice, the methodology for ‘
developing substation level loads is a leading practice and the results are reasonable for \
distribution planning purposes. ‘

‘PSNH'S peak load forecast methodology is consistent with standard utility
practice, and its use of econometric models to establish the forecast for bulk distribution

substations is a leading industry practice. L - [Commented [A82]: See Comment #53.

At a utility, an accurate load forecast is the foundation for effective capital
planning. Contingencies, criteria violations, and other indicators of the need for changes
to existing facilities or the need for additional facilities cannot be established without the
load forecast. Utilities routinely produce an annual system peak demand forecast for
planning and operational requirements and a sales forecast for financial needs. The utility
load forecasting process uses models incorporating relevant aspects of the service
territory, such as the number of customers, household income, employment, and other
variables established to be relevant often by statistical analysis. End-use models, including
appliance saturation and usage parameters, are sometimes relevant to a utility’s load
forecasts.

PSNH’s econometric*® load forecasting model uses industry-standard inputs.*’
These inputs include weather (prior 10-year information of three-day weighted THI
(temperature humidity index)),*® which is similar to ISO-NE.*° The forecast of econometric
data inputs is obtained from an independent outside vendor (Moody’s Analytics).>® The

4 Interview 38 5:15
47 Interview 38
8 Interview 38 12:00
4 Interview 38 6:00
50 |Interview 38 7:30
52



Process Audit of Eversource’s CapEx NH DOE’s The Division

variables driving the model are evaluated each year and updated as required.’! The
underlying system peak demand forecast is developed independently from the system
and distribution planners.

PSNH’s load forecasting model produces a 10-year system peak demand forecast™?
and includes a Weather Normal 50/50 forecast and an Extreme 90/10 forecast, meaning
one chance in ten of occurring. The system peak model is considered accurate to within
2% of the weather-adjusted peak?3.

Each bulk substation is forecasted as a portion of the system peak load using an
econometric model related to that substation.>* The bulk substation model is considered
accurate to within 4% of the two-year average.> The Load Forecasting group works
collaboratively with distribution engineers to fine-tune the bulk substation forecasts.>®
For example, load shifts between feeders are recognized in the collaborative process.>’

Additional inputs to the load forecasts include®® energy efficiency instigated by
PSNH. Account executives provide localized known changes,”® and other step load
increases® are incorporated within the bulk substation forecast.

The level of solar generation,®® including customer scale and larger solar
generation installations, is forecast with input from Distribution Planning. However, solar
does not materially impact bulk substation peak load without associated storage due to
timing (between solar peak and system peak) and variability (weather-related).5? Electric
vehicles®® are estimated within the load forecasting process, although vehicles are a
learning process in the current fleet (non-personal) due to the limited data available®*.

5! Interview 38 8:00 and DR BPA 15-4 (awaiting response for confirmation)
52 Interview 38 2:00 and 8:30

53 Interview 38 28:00 and DR BPA 15-5 (awaiting response for confirmation
54 Interview 38 11:30 and DR BPA 15-8 (awaiting response for confirmation
55 Interview 38 28:30 and DR BPA 15-6 (awaiting response for confirmation
56 Interview 38 15:00 and DR BPA 15-9 (awaiting response for confirmation
57 Interview 38 14:30

%8 Interview 38 2:00 and 13:30

59 Interview 38 16:00 and DR BPA 15-7 (awaiting response for confirmation)
0 Interview 38 13:45

51 |nterview 38 19:30

52 Interview 38 24:00

8 Interview 38 21:00

54 Interview 37 56:30
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The peak load process starts in October after the summer peak season and is
finalized by February.®® The sales (revenue) forecast, which is financially focused, is
completed by September.%®

5.11 System Planning Criteria PSNH/Eversource system planning criteria, design standards, and
document control are consistent with industry practices. The Engineering Standards Bookshelf
implemented by Eversource is an industry-leading practice.

Electric power systems are expected to reliably supply power to various loads
under changing weather conditions. To ensure system designs meet these expectations,
system planners use pre-determined performance criteria and digital models to
proactively identify system abnormalities or violations (PSNH/Eversource terminology)
against one or more criteria. Over the years, the industry (IEEE, EPRI, NREL, DOE, EEl,
NRECA, NESA, and others) developed equipment application standards (e.g., ratings) and
system metrics (e.g., reliability indices) to be used by system planners and design
engineers to quantify system performance.

The Engineering Standards Bookshelf implemented by the Eversource provides:
e Asimplified approach to essential document access for all within
PSNH/Eversource, and

e Ensures the latest versions are in one place and easy to access, reducing
engineering design/equipment application errors and facilitating training
requirements.

PSNH’s system planning criteria and design standards are discussed in the
following pages.

5.12 System planning criteria within the Distribution System Planning Guide (DSPG) apply to all ‘
three states while respecting state-specific voltages and system conditions. RCG believes this
process to be consistent with a well-functioning engineering organization. However, having
multiple documents can create a source of confusion in written communications which can be \
avoided by releasing a more complete (revised and combined) version of DSPG 2020. ‘

The Distribution System Planning Guide (DSPG 2020)% is a standard for all three
states to harmonize planning criteria and equipment application guidelines as much as
practical. Past practices, existing practices, documentation, and industry practices are
referenced in the Guide. State-specific exceptions are defined. Resource sharing is

8 Interview 38 18:00
% Interview 38 9:30
57 LCIRP, October 1, 2020, Appendix D
54



Process Audit of Eversource’s CapEx NH DOE’s The Division

supported across all three states for processes and technologies where interchangeability
is appropriate.®® DSPG 2020 contains the following major elements:

e Detailed system planning criteria;

e Asset rating criteria;

e Planning methodology to avoid capacity, voltage, and reliability violations:
0 Model development guidelines: Data imported from GIS; linked

demand and DER data; and daily (24-hr)/yearly (8760-hr) planning

scenarios;®

Study methods/procedures;

DER applications including Battery Energy Storage Systems (BESS);

Load forecasting (reviewed in an earlier section of this report);

Solution development procedures/guidelines;

Planned and proposed system upgrades (capital planning process);

and

O O0OO0OO0OO0

e |Non-Wires Alternatives/Solutions (NWAs or NWSs}B_}‘f 777777777777777 _ - | Commented [A83]: Technically, the NWA has its own
document separate from the DSPG 2020, referred to as the
NWA Framework. The NWA Framework has been filed

A r mor mprehensive DER Plannin ide i lish r-
separate, more comprehensive a g Gu de is to be pUb shed by vea separately with the Commission in the LCIRP docket.

end 2022.7* PSNH plans to address 90% of the issues at publication time, then revise as
needed.

Existing planning criteria for all three states are extensively reviewed by
engineering when developing the DSPG. The goal is to reduce the risk of sizable events
[single contingencies (N-1) lasting one 24-hour cycle] by making the criteria more
stringent so engineers can identify reliability risks and proactively design mitigating

‘solutlons 72 Rellablllty met%&a%e%meked—en—mu#@e%wﬂesea#e&aﬂd—mpeﬁed%e—me% Commented [A84]: Elli Ntakou — Factually incorrect

N E statements.

\[ Formatted: Font color: Text 1

- { Formatted: Font color: Text 1

yearly updates (reliability performance will be discussed in a later section of this report).
The objective is to anticipate potential outages, identify causal factors, and provide a

framework for developing alternative solutions.

From PSNH'’s perspectlve m—eFder—ﬁeFthere was a need to modlfy the e#eetﬂegﬁd - {Formatted: Font color: Text 1

p#anmng—and—asseeated—g#@—nmmstmeﬂts—ﬁe#crlterla to meet hlgher rellablllty and - {Formatted: Font color: Text 1

%8 Interview #62; Interview #18; BPA 13-001, page 2
9 LCIRP, October 1, 2020, Appendix D, Bates page 72
70 LCIRP, October 1, 2020, Appendix D, Bates pages 106-109
! Interview #62
72 |Interview #18
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resilience— Todaysrequirements/expectations of today’s customers__who have
transitioned from simple tasks such as lighting, refrigeration, cooking, and water heating
to more complex and dependent energy needs.”> Many customers are now working at
home and using computers more intensely than at the turn of the century. Simple
mechanical thermostats have evolved and now perform complex control of space
conditioning. Typical household appliances now have computer chips that optimize how
they operate. Entertainment is no longer a simple television. This evolution is expected
to continue as the economy further electrifies with new uses such as electric vehicles.
Consumers have a real need for a continuous, high-quality electric power supply. In many
respects, this shift has been accelerated by the recent pandemic.

The ability to transfer load between substations during a system contingency is
key to reliability. Having transformers not loaded to the nameplate when an event
happens makes load transfer possible. For NH, (N-0) bulk transformer criteria were
changed from 75% (SYSPLAN-010) to 95% (DSPG 2020) of nameplate rating, reducing the
ability to accept load transfers from neighboring substations. However, this was
considered an acceptable risk due to the unique nature of the PSNH system and the ability
of the 34.5kV backbone distribution lines to carry the additional load.”*

In addition, legacy guidelines allowed bulk transformers to be loaded to their long-
term emergency (LTE) ratings under normal (base case) (N-0) conditions. The new criteria
limit loadings to 100% of the nameplate (i.e., the LTE load-ability rating was lowered),
leading to more guideline violations.

The comprehensive Exhibit 11 summarizes new DSPG planning criteria for
bulk/non-bulk transformers and distribution lines for normal (N-0) and contingency (N-1)
conditions and compares them to the old criteria. ED-3002 was issued initially on January
10, 2003, as the primary guidance document for NH system planning until SYSPLAN-010
was created in 2014. In 2018, the three states’ planning criteria were combined into a
single revised SYSPLAN-010 document that was to supersede ED-3002.

The primary guidance document (SYSPLAN-010) was revised again in September
2020, creating the new DSPG 2020 document used today. Updated system planning
criteria, equipment ratings, and planning methods/guidelines are included in DSPG 2020
which was intended to supersede SYSPLAN-010 and ED-3002. However, not all items were
moved to DSPG 2020 creating the need for SYSPLAN-010 and ED-3002 to act as

73 RCG’s anecdotal experience indicates customer’s tolerance of outages (even during major
storms) has markedly decreased.
7 Interview #18
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supplements (despite both being superseded) until a more comprehensive DSPG can be

written.”
The adoption of DSPG 2020 coincides with the PSNH’s transition to ‘Synergi \a§ a - Commented [A85]: G. Walker — Factual error. Synergi
time-series load flow planning/forecasting tool with-abilitiesand its ability to incorporate is not a forecasting tool, it is a power flow tool.

probabilistic simulation—appreaches—and-forecasts that integrate new DER modeling
capabilities.”® As PSNH organic DER penetration levels increase, the modeling features of
this tool are expected to facilitate DER hosting/integration studies which are addressed
in DSPG 2020.

In the NH July 2020 Load Flow Study Report,”” the following violations were
identified for bulk transformers and connected distribution lines:

e 2020: 3 xfmrs on N-0 3 ckts on Voltage 23 subs on N-1
e 2021: 1 xfmrs on N-0 0 ckts on Voltage 0 subs on N-1
e 2022: 0 xfmrs on N-0 0 ckts on Voltage 2 subs on N-1
e 2023: 0xfmrs on N-0 0 ckts on Voltage 0 subs on N-1
e 2024: 0 xfmrs on N-0 0 ckts on Voltage 0 subs on N-1

While the criteria change from 75% top nameplate rating to 95% will reduce the
number of transformer design violations, the considerable variation in the year 2020
compared to the years 2021-2024 can be attributed to an PSNH criterion not discussed
above. Before the change, 30 MW of load could be dropped for up to 24 hours for any
single contingency condition (e.g., a bulk station transformer failure).”® Mobile
transformers were then relied on to restore power within 24 hours.

In the new criteria, all loads must be immediately restored (i.e., can no longer drop
30 MW) using automatic bus switching schemes. (Note - no capital projects were initiated
from 2018-2020 under SYSPLAN-010).7® Bus-tie breakers allow this to occur by connecting
the primary bus's live section to the primary bus's dead section, restoring supply across
the entire substation primary bus. This use of the bus-tie breaker scheme shows its innate
value in protecting the system. The faulted circuit or transformer is separated, via another
breaker, from the bus until repaired.

7> Data Request BPA 10-005, pages 1-2
76 Data Request BPA 13-001
772020 to 2029 Load Flow Study Report, July 1, 2020, LCIRP Appendix B-1
78 ED3002
78 LCIRP, October 1 2020, p23 of 45
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Exhibit 11 - System Planning Criteria — Comparison of Old vs. New DSPG 2020%

80 Data Request BPA 10-004, Attachment BPA 10-004.xls
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In addition, PSNH added a single-contingency (N-1) transmission requirement to
minimize the impact on the distribution system (i.e., shall not cause more than one
distribution N-1 condition) resulting from outages on the transmission system. This policy
change means a contingency condition on the transmission system shall not cause more
than one contingency condition on the distribution system.

The bus fault criteria specified in DSPG 2020 is a standard industry practice. A bus
or busbar is a connection point for power systems, transmission lines, and distribution
feeders. If a fault occurs electrically close to a busbar (e.g., on the T1 low voltage terminal
in the exhibit below), all circuits supplying fault current (source side) to the busbar must
be tripped (disconnected) to isolate the fault and prevent damage to the system (CB1).

Exhibit 12 - Bus Tie Example

A series-bus-tie breaker connects two buses (Bus 1 and Bus 2) and is normally
open (for this example). This design improves reliability in that if a fault occurs on one bus
(Bus 1), the normally open series-bus-tie breaker is closed (after confirmation CB1 is
opened), and loads (feeders) are then transferred from the faulted bus (Bus 1) to the
unfaulted bus (Bus 2), maintaining service continuity (limited only by equipment ratings).
For loads that can be restored in less than five minutes, SAIDI (duration) reliability
performance statistics are not impacted.

As a result of using this new criterion to perform the annual 10-year load flow
study, 2020 saw the potential for increased in violations. With forecasted load growth at
only 0.38%, potential capacity violations were expected to substantially decrease in the
years 2021-2024.

Despite the relatively large number of 2020 violations, only the highest priority
capital projects were submitted in 2020 to avoid exceeding the total annual capital budget

59



Process Audit of Eversource’s CapEx NH DOE’s The Division

of $140M.8! As a result, Distribution Engineering is working with Distribution Planning to
prioritize the violations and corresponding project solutions. The prioritization process
considers several factors (for example, asset condition). The highest priority projects are
identified in the 5-year capital plan along with the selection rationale. RCG believes this
set of actions shows the Company’s commitment to maintaining approved annual capital
budget limits.

PSNH believes the criteria changes have created a point of disagreement and an
atmosphere of distrust with the Division. PSNH is of the opinion that Division believes
PSNH should take more risk, not less, to control capital dollars and resulting rate
structures. PSNH also believes consumer advocates are also pushing for more risks to be
taken to keep rates low.

perspective Commented [A86]: Elli Ntakou — Factually incorrect.
At-home work environment is not a critical change factor

to reliability targets.

From PSNH’s

grid—investments—with—eareful-utility-system-planning:, there is a need to continue to
improve reliability and address some of these potential violations to better meet
customer needs/expectations in support of the new at-home working environment. Since
reliability and service quality expectations have significantly increased, PSNH believes a
change in planning criteria is both appropriate and needed.

5.13 PSNH’s use of tree wire is appropriate. RCG supports the selective use of tree wire (covered
wire) in areas with a high frequency of tree—wire contacts leading to outages.

Furthermore, PSNH strongly believes it is essential to anticipate future conditions
and take proactive planning measures before reliability becomes a significant problem.
An example would be the selective application of covered tree wire in areas prone to
multiple faults due to tree limb contact (but not falling trees).®® Division Staff have
interpreted this use of tree wire as indicative of an overbuilt system. However, selective
use of covered wire in highly treed areas with frequent tree contact issues is consistent

with best industry ‘practices[. 777777777777777777777777777777777777777 _ - °| Commented [A87]: Not an RCG audit finding. However,
the Company adds that solutions like reconductoring with

thicker/covered wires (tree wire) are achieving some
balance between cheaper options, like vegetation

5.14 PSNH’s change in planning criteria should be better explained. RCG believes PSNH did not

sufficiently explain the rationale behind changing the planning criteria to the Division. management, that can face customer opposition and more
expensive and efficient alternatives like undergrounding,
Another RCG concern was the change from allowing a 30-MW load loss over 24 which would be very costly to PSNH's customers.

hours to a 0-MW load loss which was interpreted by the Division as going too far and

81 Interview #20
82 Interview #20
83 Interview #11
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believing more risk should be taken (i.e., some MW load loss is OK), which led to a
different philosophy between PSNH and Staff.®*

This difference in philosophy leads to differing views on what qualifies as a
violation. Eversource believes PSNH is “incredibly frugal” in the design and build of the
distribution system®, which is why the system is designed around a 34.5kV distribution
backbone (i.e., transformed directly from 345kV transmission to 34.5kV distribution) and
why projects are evaluated/prioritized on a cost-per-customer-saved-minute basis.

PSNH did include in its 2019 LCIRP filings an explanation for why criteria changes
were needed.?® A settlement agreement with Staff was reached and approved in October
2019 that included language about criteria change disagreements, stating investments
made solely based on these changes could continue subject to prudency reviews. Those
disagreements were ultimately settled in PSNH’s subsequent rate case whereby PSNH
agreed to return to less conservative criteria.

5.15 PSNH appears to be complying with industry accepted design practices.

Standard designs have been adopted across all three states as much as practical,
recognizing state-specific requirements apply. Standard substation designs are modified
to fit need/cost targets, e.g., more expensive breaker-and-a-half schemes will not be used
if less expensive straight-bus designs satisfy design/performance criteria.?’

Most (90%) substation engineering work occurs at existing brownfield sites where
standard designs typically do not apply. Instead, existing design alternatives are
considered when developing solution alternatives. Selecting the preferred alternative
(best overall solution) involves evaluating a matrix of weighting factors (pros/cons,
criteria, maintenance costs, logistics, overall costs). Suppose the least-cost solution
creates future maintenance concerns (e.g., equipment no longer supported by the
manufacturer) or comes with specific reliability concerns (e.g., animal protection). In that
case, a higher initial-cost solution option may be selected instead.®®

Replacing old transformers at existing substations is possible, even with space
limitations, because new transformer designs tend to be physically smaller. However,
with older substations, there are usually other issues that need attention resulting in the

84 Interview #20
85 Interview #20
86 Interview #20
87 Interview #21
88 Interview #21
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need for a substation rebuild (e.g., aging equipment, obsolete technologies, eliminating
equipment with hazardous fluids, and difficulty obtaining spare parts).8°

Standard distribution transformer designs are included—r Storms/Maximo
according to the Distribution System Engineering Manual (DSEM). Standard substation
designs, including transformers, are in the Substation Design Manual (SDM). Both DSEM
and SDM are part of the Engineering Standards Bookshelf shown in the exhibit below.
When designing distribution lines, field design engineers/technicians use DSEM-
published designs. For PSNH distribution step-down transformers, for example, there
are 28 unique design configurations.®®

Exhibit 13 - T&D Engineering Standards Bookshelf - Contents®*

DSEM does not address every situation. Decisions can incorporate project-specific
requirements that may impact the best overall solutions, e.g., conditions set forth by state
regulatory bodies.”? DSEM contains 19 sections covering distribution system design (e.g.,
reliability, power quality, overhead, underground, protection) and equipment application
(e.g., conductors, arresters, capacitors, transformers, regulators). DSEM also addresses
safety, voltage regulation, reliability, flexibility, capacity, and economics.’® Sections are
succinctly written and to be used in conjunction with other, more detailed standards (e.g.,
DSPG).

8 Interview #73

% DSEM, November 2015, Section 14.34, Table 5.

1 Data Request BPA 15-001, Attachment BPA 15-001(a)
92 Data Request BPA 9-001

9 Data Request BPA 4-02, Attachment 1, DSEM link
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5.16 PSNH’s use of substation feeder protection standards are appropriate. Substation feeder
protective device application standards/guidelines, and bulk and non-bulk distribution supply
transformer overcurrent protection standards/guidelines appear well written, appropriate, \
and complete. ‘

Eversource uses protection standards and guidelines developed internally by the
Protection & Control (P&C) Department. They describe the protection philosophy, type
of protection, and applicable industry standards. Protection documents are periodically
reviewed and revised as protective device technology evolves and improved protection
schemes are adopted.®* The two example documents reviewed by RCG (Substation Feeder
Protective Device Application Methodology®® and Bulk and Non-Bulk Distribution Supply
Transformer Overcurrent Settings®®) appeared to be well written, appropriate, and
complete from an engineering point of view.

Eversource participates in the following industry meetings/conferences: IEEE;

NESC; EPRI; NAIF‘E; AEIC; IEEE Power System Relay Committee (PSRC); North American . [Commented [A88]: NTF should be NATF.

Transmission Forum Protection System Working Group; local IEEE; and NPCC. However,
meeting highlights are not consistently shared within the engineering organization,®’
creating missed opportunities for professional development and pointing to another

example of missed communication.{ . [ Commented [A89]: See Comment #6.

All changes to T&D procedures are controlled by TD0O01 in the Document Control
Process managed by T&D Standards Engineering.%®

Hardware is standardized to increase overall efficiency when possible. For
example, 34.5kV pole line hardware is also used on 12kV and 4kV systems to simplify the
supply chain, stocking, and construction processes.*® However, native voltages remain the
same.

Blanket agreements are in place with suppliers to streamline supply chain issues
and control costs. For example, a blanket agreement is in place to supply standard
recloser controls.1

Standard bulk transformer ratings:*°?

9 Data Request BPA 1-029

9 Data Request BPA 1-029, Attachment A

% Data Request BPA 1-029, Attachment B

97 Interview #61

98 Data Request BPA 15-001, Attachment BPA 15-001(c)
% Interview #11

100 |nterview #19

101 |Interview #61; Interview #73
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115-34.5 kV 62.5 MVA
115-12.47 kV 30 MVA
34.5-12.47 kV  12.5 MVA
34.5-4.16 kv 12.5 MVA
115-12.47 kV 30 MVA
345-34.5 kV 140 MVA
44.8 MVA (outdated standard to be replaced with 62.5 MVA units)

O O0OO0OO0OO0OO0O0

Standard non-bulk transformer ratings:
0 Included in the DSEM manual along with application guidelines.%?

Eversource purposely avoids deviating from equipment standard designs to
prevent expensive “specials.” In all cases, IEEE standards are met or exceeded.!%

Eversource has adopted a relatively new (within the last two years) substation
design standard: Installing metal-clad switchgear to the low side of substation
transformers.1®* (Use of metal-clad and metal-enclosed switchgear is common in
industrial /commercial facilities.) No live bus is exposed when the breaker is opened,
offering an important safety feature.'% Furthermore, metal-clad switchgear reduces on-
site installation/testing costs and engineering time since the breakers, relays, wiring, and
metering are all contained in standard cubicles that lend themselves to more modular
designs. The T&D Standards group developed a detailed metal-clad switchgear
procurement standard (detailed specifications) in conjunction with the Substation Design
Engineering group that includes comprehensive requirements and drawings'® for use
within the engineering organization. There was a PSNH perception that metal-clad
switchgear was more expensive than open-air construction, but the perception is
changing.?”

5.17 Supply chain is well integrated. RCG found PSNH’s Supply Chain organization appropriately ‘
changed its normal procurement practices to allow for impacts associated with the \
international disruption in the materials, services, and contractor availability. ‘

RCG performed a limited review of Eversource’s Supply Chain practices as they
relate to capital project processes. A supply chain organization is needed to support
capital and maintenance requirements. The procurement and store’s function must
purchase necessary materials and services; store; pre-packages; and issue when

102 pata Request BPA 4-02, Attachment 1, DSEM Manual, November 2015, Section 14
103 Interview #73

104 Interview #73

105 |R-60, page 4

106 Data Request BPA 15-002, Attachment BPA 15-002(a)

107 Interview #73
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needed. Customers, regulators, and shareholders expect a cost-effective and efficient
process. Supply chain personnel must manage the inventory and availability of materials
and ensure stocking levels are adequate and consistent with capital programs,
emergency response, and future demand needs.

Eversource’s supply chain personnel are an active partner in the capital project
cost-control process.'® The corporate purchasing function is multi-state and focused on
commodity buyers for substation power transformers and major substation
components, distribution standard equipment, and standard step transformers.
Eversource bids all purchases and services from prequalified strategic vendors referred
to as “Contractor or Vendor of Choice”. Strategic vendor performance is monitored,
evaluated, and fed back regularly through a supplier relationship management program
and a third-party vendor risk management program. Purchasing is responsible for
initiating and managing warrantee claims against vendors and/or suppliers. Poor
contractor/supplier performance will result in their removal as a strategic partner.
Purchasing seeks to have multiple sources for either contracted services or vendor-
supplied materials. In rare cases where a unique service or material can only be supplied
by a single source, senior management approval is required.

Purchasing creates a pre-approved list of contractors/vendors with established
rates/pricing. Competitive bidding takes place using the approved Contractor or Vendor
of Choice listing. This approach ensures pre-established master services agreements,
terms of the contract, etc. are approved upfront so related negotiations do not
adversely impact the capital project process.**®

Purchasing is proactively involved in the front-end of capital project
development. Purchasing engages with strategic vendor and contractor partners to
confirm material and service availability. Additionally, Purchasing seeks input from
strategic partners on alternatives to current products and/or services to help identify
additional design or solution options.

Purchasing decisions are made based on the “lowest lifetime cost of ownership”
and not the initial price, which is a leading industry practice. For example, for power
transformers, the lowest cost is a balance between the total cost of ownership,
operating cost (losses), and maintenance cost (life-cycle cost). PSNH also looks at the life
of the unit, purchase price, delivery, and any additional, value-added services that may
be offered by the supplier. This evaluation takes place as part of the commercial and
technical review process.

108 Interview #11, #12 and #27
19 |Interview #27
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Purchasing has sought out and implemented additional options to expand the
availability of distribution transformers, including step transformers. New vendors have
been evaluated and selected to provide refurbished and certified transformers.
Transformers removed from service are being tested, repaired, and refurbished in-
house by the substation testing lab employees, depending on transformer conditions.

Supply disruptions/delays have caused Stores to discontinue the “just-in-time”
automated delivery process. Under this former industry standard program, material and
equipment inventory levels were kept to a minimum (emergency response levels).
Usage, project and maintenance needs, and replenishment delivery times were
monitored, adjusted, and ordered electronically. Buyers delt with delivery time updates
on an exception basis (reported electronically).

However, since COVID-related supply disruptions, replenishment delivery times
have become unpredictable. Purchasing and Stores have responded by putting in place
a new process, managed by the Stores personnel, that adjusts inventories based on
current needs and material availability/delivery schedules. Now Stores routinely
monitors material delivery lead times and recommends purchasing schedules to meet
inventory requirements and project schedule and/or routine business material needs.
In the case of long lead-time materials, such as power transformers, Purchasing has
advanced 2023 purchases. To date, this change has been successful in meeting business
needs. There has not been any identifiable impact on PSNH’s ability to meet customer
needs. In the short run, capital spending should not be impacted since adequate
materials and equipment are on hand to satisfy the current year’s capital plan. Advanced
buying of power transformers has also been included in the current year’s capital
budget. However, it is still too early to assess the longer-term impact on capital project
planning and associated spending.

5.18 PSNH’s Stores function operates consistent with industry practices. RCG found PSNH’s ‘
Stores operation practices to be consistent with industry practices and a positive contributor \
to capital project construction schedules, development, and execution. ‘

Stores participates in weekly distribution line schedule and planning meetings.
Stores confirm all materials are available prior to a project being scheduled for
construction. Additionally, Stores identifies operation’s delivery requirements. Stores
pre-packages all materials for a project and stage it for operations and/or contractor
use. Due to space limitations, they do not pre-load material onto the line trucks. Where
project logistics permit, Stores can pre-load materials on trailers or have material
delivered directly to construction sites. Since Stores participates in the scheduling
process, there have been very few construction delays resulting from material
availability issues.
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5.19 PSNH makes appropriate use of system planning software. Commercial software tools in
use by Eversource are standard industry packages in common use by electric utility companies
in the United States. Eversource supplements these software tools with in-house
developed/customized software to improve internal operations. RCG believes using
commercial and in-house developed/customized software tools is consistent with industry
best practices.

Appendix B of this report provides a list of Eversource’s in-house software. A
few examples are mentioned here.

Synergi was selected as the preferred engineering software package for
distribution system studies using Python scripts to automate the simulation/analysis
process (e.g., load flow, short circuit, harmonics). In addition, Synergi will be used to
simulate 10-year, 8760-hour operating scenarios (including DER integration impacts).1°

The Grid Mod Group is responsible for implementing the transition from the
DistriView engineering analysis package (in use in NH) to Synergi (first deployed in PSNH
June 2021). The Grid Mod Group is also responsible for in-house software training and
first-line user support.1!

5.20 PSNH uses compatible units in estimating work. The use of compatible units (CUs) is an
industry standard, but the individual units defined for specific work need to be updated
regularly to ensure the accuracy of the downstream estimates.

Compatible Units (CUs) for Maximo are developed and managed by the
Standards Group. CUs are state-specific (labor rates, voltages, etc.); however, three-
state standards are set whenever possible.**? It is worth noting that CUs have been an
industry-standard practice for several decades. However, in RCG’s experience, CUs
require significant maintenance, including regular updating, to be an accurate cost-
estimating tool (PSNH agrees). Despite the required maintenance, CU is a valuable tool
if kept current.

\5.21 NWA screening tools are being incorporated. The in-house NWA screening tool is a step
in the right direction.

Eversource developed the Excel-based NWA Screening tool'!® (sometimes
referenced as NWA TeelsetFramework tool) for all three states to enable rapid initial

10 |nterview #13

1 Interview #19

12 Interview #11

13| CIRP, March 31, 2021, Supplement, Appendix A
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screening of NWA options against traditional system upgrade solutions. PSNH's use of
the tool is discussed elsewhere in this report.

5.22 Eversource customized a PTX tool. The Eversource-customized PTX tool is appropriate for ‘
tracking and evaluating transformer asset conditions and alerts Eversource to emerging power \
transformer issues. ‘

The customized PTX software tool uses a rule-based expert system to assess
transformer conditions using readily available asset condition data and nameplate
information that provide insights into the likelihood of failure and associated causes. A
health index is then calculated based on the following factors: overall condition,
operating temperature, electrical condition, core condition, oil quality, and age.'**

5.23 The Pole Replacement policy has been modified. PSNH’s Pole Replacement Program is
well documented, managed, and consistent with general industry practices. Given Eversource’s
annual pole purchases across all three companies, there could be savings due to volume
purchasing leverage. Changing the size (diameter) of the pole from class 4 to class 2 is
reasonable for PSNH.

The wooden pole has been the standard in the electric utility industry since its
inception. Poles' composition, size, class, and height have and continue to be dictated by
the pole’s application: transmission, distribution, service, or support, and whether it will
have other joint uses, such as by the local communications companies and municipalities.

Pole composition can be wood, steel, composition, or concrete. Pole diameter
dictates the class of a wood pole. Pole class and height combine to dictate the strength
of a wood pole. Typical distribution wood poles used for services and street lighting would
be a minimum of Class 6, 30 ft pole. A wooden distribution line pole typically would be
sized at a minimum of Class 4 and 35-to-40 ft. However, with the additional height and
loading requirements dictated by third parties' joint use of poles, the minimum industry
norm for distribution poles has increased to a Class 2, 45-or-50 ft pole. The additional
height is to accommodate adequate safety clearances required by all users of the poles.

Which poles “Class” to use is determined by the Standards Group using a pole-
loading-analysis program that donsiders wind and ice to determine the required pole
class. 115

Specific to PSNH, the “TRC System Assessment Report”''® commissioned by PSNH
in compliance with Section 11.1 of the October 9, 2020, Settlement Agreement in Docket

114 BPA 8-004, pages 1-5
115 DSEM, Reliability Section 02.50, page 02.501, June 2021.
116 May 28, 2021, PSNH Letter Docket No. DE 19-057
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No. DE 19-057 addressed several distribution system reliability criteria and the
standardization of distribution pole applications.!” The TRC Report’s pole
recommendations are listed below:

“1) Establish a systematic asset replacement program to
replace wood poles on an age basis, that support three phase lines, over
the next 5 years. Beginning with poles 70 years and older poles,
focusing on the smaller class 4 and 5, then address the 60- and 50-year-
old poles using the same class criteria. There are about 42,000 wood
poles aged 50 years and older that may need to be identified and
prioritized for replacement. It is estimated that 20% (8,400) of those
poles support three phase lines, requiring approximately 1,700
poles/year of the poles in this age group be replaced in conjunction with
the other Company pole replacement efforts.

2) TRC recommends poles that are identified as structurally
loaded at 90% or greater, be replaced with the correct sized poles to
carry the mechanical load under the mandated NESC design conditions.
To accomplish this, TRC also recommends that 10% (approx. 4,500) of
the overloaded poles, be replaced on an annual basis. Priority should
be given to the poles that are overloaded by the greatest amount
and/or most critical to the system. It is also essential that all new poles
that are installed have pole loading analysis completed to ensure the
design criteria is met. Individual pole loading analysis will need
Eversource NH Distribution System Assessment 30 to be performed on
all angle, tap and dead-end poles. Typical tangent pole analysis can be

modeled to promote efficient‘design\.

- [ Commented [A92]: See Comment #40.

3) Continue the practice to use a minimum of Class 2 wood poles
for all applications and ensure that NESC pole loading requirements are
met for both the heavy loading and extreme wind scenarios. Based on
analysis of the representative data, Class 2 wood poles are half as likely
to be overloaded with attachments compared to Class 3 poles.”*18

RCG’s review of pole installations through project reviews and field observations
found poles installed for new lines and replacements were consistent with the TCR
recommendations. Pole inspection and replacement programs have been an industry-
leading practice for decades.

117 Eversource’s TCR System Assessment, pgs. 20-29
18 Eversource’s TCR System Assessment, pgs. 29
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Wood poles continue to be the predominant distribution line pole. As such,
utilities inspect wooden poles for deterioration from insects, birds, ground line rot, and
external damage. Current utility practice is to inspect distribution wood poles
independently or in conjunction with a distribution line inspection based on a formal
schedule. The inspection schedule varies based on historical inspection results and
environmental factors such as climate, soil conditions, and exposure to physical damage.
Typically, 10% of a utility’s poles are targeted for inspection annually.

The inspection will identify poles that require further investigation, repair, or
replacement. Typically, a specialized professional contractor performs analysis, assessing
the extent and damage, type, and whether the deterioration can be treated with
chemicals for insect infestation, reinforced at the ground line, or patched with an epoxy
mixture. These measures are designed to extend the pole's useful life. However, over the
past ten years, the public’s reaction to environmental impacts from chemically treated
poles or chemical treatments of poles, steel reinforcement of poles along roadways, and
the effects to the environment from regular access to poles in wetlands has limited
application of historical life-extension methods. As a result, more moderately damaged
poles are replaced, and the pole material is considered based on environmental concerns
(wetlands, storm exposure, ability to guy, etc.). The pole type most considered for such
specialized needs are steel poles in difficult-to-access off-road RoWs (both directly buried
and in conjunction with a foundation/casing) and concreted poles for storm-prone or
high-congestion areas.

Eversource/PSNH recently changed its formal pole inspection and outcome
approach for Class 4 and Class 5 wooden poles. If a Class 4 or Class 5 pole is found to have
ground-line rot, the pole will be replaced with a new and more resilient Class 2 pole. This
departure from industry practice is being done out of concern for the age of installed
poles and their ability to withstand adverse weather events. Normally, RCG would have
concerns with this change. However, RCG believes the change to be reasonable for the
following reasons.

e Many installed Class 4 or Class 5 poles are near or at end-of-life expectancy.

e New Hampshire (like other New England states) experiences periods of
significant ice formation, adding weight to the lines and placing additional
stress on poles and pole-line hardware.

e large limbs and tree failures can take down physically compromised poles.
e Many RCG client utilities have standardized on Class 2 poles.
PSNH’s pole replacement policies and practices require poles to be periodically

inspected, with the results dictating subsequent actions. Formal annual pole inspection
programs are well defined and documented as described below:
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“On average, 10% of Eversource owned poles are inspected
annually by town location. Non-Eversource-owned poles in the towns
identified for pole inspection also receive a visual inspection. Poles are
visually inspected based upon age and type of pole preservative. Sound
and bore inspections are performed on poles older than those to be
visually inspected. The detailed program on Eversource owned poles is
summarized in the following excerpt from Eversource's Maintenance
Program EMP 5.61 and shown in the Exhibit below:”*%?

Exhibit 14 - Pole Inspection Criteria'?®

As shown in the notes above, pole inspection results fall into three categories: 1)
Passed; 2) Normal reject (pole must be replaced within one year), and 3) Priority reject
(field supervisor must field-check within 48 hours to ensure no immediate safety
concerns). The pole must be made safe within 10 days and replaced within one year.

The following exhibit shows the targeted and actual pole inspections for the past
five years:12!

Exhibit 15 - Historical Pole Inspection Targets and Actuals
Year Target Actual
2017 25,493 31,873

119 Data Request BPA-6-009
120 Data Request BPA-6-009. CCA = Chromated Copper Arsenate
121 Data Request BPA-6-009
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2018
2019
2020
2021

43,816
45,666
41,319
47,914

NH DOE’s The Division

42,399
44,097
38,477
42,897

Poles that fail inspection are replaced under the PSNH’s Reject Pole Replacement
Project. Projects are broken down into annual work orders to improve annual budget

management and control.??

PSNH’s Pole Replacement Project results are shown in the exhibit below. Just
looking at the most recent rejection rate for 2021 of 42,897 poles, only 136 were rejected,

or 0.3 percent of installed poles.

This Reject Pole Replacement Project has funded pole replacements, over the past

five years as follows:%

Exhibit 16 - Annual Rejected Poles & Replacements
Year Reject Count

Completed

2017
2018
2019
2020
2021

270
514
358
165
136

270
514
358
165
136

The above exhibit shows PSNH’s commitment to keeping the distribution system
safe and resilient. PSNH is keeping up with both the identification and replacement of

poles deemed unacceptable.

5.24 Steel poles are judiciously used

Steel poles are a viable solution under specific circumstances. RCG reviewed
PSNH’s use of steel poles in non-transmission applications. PSNH has recently expanded
its use of steel poles beyond transmission structures in RoWs, consistent with the
following observations from the TRC report:

“... steel distribution poles are an investment that provide a
long-term solution for safe, reliable, and cost-effective service to the
customer. This investment is one component of improved distribution
line resiliency. Steel poles used in off-road right-of-way settings provide
additional resiliency benefits to guard against what would be a longer

122 Interview #43, Power Plan Panel

123 Data Request BPA-7-009
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duration outage, given the difficulty in patrolling and replacing these
more remote assets in the event of a failure during a severe weather
event,”?4

Additionally, in response to industry environmental concerns for treated wood
poles in wet environments and the increasing cost of wood matting to access RoWs, the
use of steel poles is specified (excerpts below) by PSNH’s policy. RCG did physically inspect
one location considered wetlands. The PSNH was required to temporarily install extensive
matting, consisting of multiple 8x8 timbers, to protect the wetlands environment from
equipment damage during line installation. When matting is temporarily installed, it adds
significant expense to the project. The matting cost includes installation, removal, and a
rental fee for the time it is installed. PSNH’s steel pole policy follows:

“New poles installed in Eversource three phase lines in
distribution Rights-of-Way are to be direct embedded self-weathering
steel poles, class, and height to be determined by the Transmission Line
Engineering group.

The use of steel poles in other situations, such as for single
phase lines, jointly owned facilities, or other special situations, is by
exception only and requires approval from managers or above in
Operations and Engineering.

Steel poles shall not be used for service poles.”*?*

RCG believes the expanded use of steel poles is a reasonable policy that will
provide the additional benefit of significantly extending the life expectancy of these poles
while reducing the frequency of inspections.

5.25 Capital Project Hours can be more accurately specified. Capital project execution appeared ‘
to be appropriate but lacked crew project-hour targets, thereby reducing efficiency target \
expectations. ‘

While RCG had limited time to evaluate field construction practices, several field
crews were visited during the audit process. Crews typically include a non-union working
foreman which is unique in the industry, making the foreman accountable for crew quality
and productivity. As a result, crews appeared to be well informed on their work
assignments.

However, electronic work orders did not set time-to-perform expectations but set
more macro-level expectations by scheduling 80% of a workweek, leaving 20% to cover

124 Eversource’s TCR System Assessment, p. 38
125 Data Request BPA-4-002 Att. 2
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unexpected customer needs and/or emergencies. RCG has no issue with this scheduling
approach but believes setting specific project completion goals will yield tighter schedule
adherence and may allow more work to be completed within the same timeframe.

RCG witnessed PSNH crews responding to a pole hit by a vehicle that took down a
single-phase and neutral along a heavily trafficked road. Communication during the

clearing and restoration effort was impressive. Crew personnel continually
communicated with each other to rapidly clear the roadway and restore power in a
safe/timely manner. This suggests crews are well-trained with strong supervision and
attention to detail.

The above pictures show some of the typical PSNH Distribution construction and
a line crew replacing a pole hit by a third party. As seen in the first picture, the crews must
navigate the distribution pole installation around the resident tree population. PSNH
schedules their crews at 80 percent of the work week on scheduled projects, the
remaining 20 percent is for emergency work like what is shown in one of the pictures. An
important point is since emergency work is unscheduled the actual work time may take
longer than a planned project where all the logistics are planned. As a result, emergency-
work wait times for several other reasons beyond the crew’s control may include material
delivery, public safety, clearances, traffic, etc.
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RECOMMENDATIONS

R.7  Develop easy-to-understand examples that illustrate the before-and-after
impact of DSPG 2020 system planning criteria changes on system performance
(reliability and resiliency) for all PSNH customer classes (residential, commercial,
and industrial). The examples also need to clearly illustrate how superseded
standards ED-3002 and SYSPLAN-010 will be used in conjunction with DSPG
2020.

R.8 Develop a formal process to communicate the latest industry activities, including
lessons-learned and technology advancements, between departments and
potential external parties (other utilities and suppliers).

R.9 Include person hours on all planned project on work orders to support crew
performance management.

5.26 System Planning Studies

PSNH’s system planning policies, procedures, design guidelines, and processes for
evaluating/selecting alternatives (when resolving planning criteria violations) are
consistent with industry-standard practices. However, opportunities for improvement
exist to address communication/documentation processes to mitigate confusion and
misunderstandings when the PSNH interfaces with external entities like the Division.
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\PIanning—andL designing—{ and operating an electric power system requires - | Commented [A93]: Section relates to “System Planning,”
ongoing comprehensive analyses to evaluate system performance, determine the operating should be removed.

effectiveness of expansion alternatives, and identify and, most importantly, proactively

resolve problems that might impact system reliability.

System performance projections are created using digital system planning
studies based on system performance criteria defined by planning and design
criteria/guidelines determined by the standards department that incorporate industry
standards and best practices. Issues can be proactively resolved, and alternative
solutions can be identified and tested using these digital tools (Appendix B).

\As explained in later sections of this report, reliability indices are used to identify
worst-performing distribution feeders based on histerical—outage data, loading

characteristics, maintenance records, and asset condition assessments. ﬁystem planning _ - | Commented [A94]: Factual Error. This is incorrect. The

studies assess the ability to meet specific design criteria/guidelines. When studied list of worst performing distribution feeders is based on

. . . their historical reliability metrics. The list is not affected by
together, solution alternatives can be evaluated, and the best overall alternatives e e ) ey i) o i

(preferred alternatives) identified. characteristics.

There is a distinction between a system “plan” and system “planning.” A plan is
the output of a planning process driven by criteria, policy, and process to develop
solutions to problems. Planning is a dynamic process requiring updates to processes and
procedures used to create specific plans/solutions.'?® Both “plans” and “planning
options” are developed by System Planning.

All transmission and 34.5kV systems are studied using PSS/E software and
balanced three-phase models.’?’ Larger generators are modeled in detail. Load is
allocated (not modeled in detail). If a distribution planning project involves the high side
(transmission side) of a substation transformer, the Transmission Planning group will
assist Distribution Planning with the study.'?® RCG considers this overall approach to be
consistent with industry best practices.

Starting in 2022, Synergi will become the standard software package for
modeling the NH distribution system.'?® Models will be 3-phase (individual phases)
instead of the existing single-phase (assumes balanced 3-phase) when fully
implemented. The critical point is that detailed load flow modeling is not currently done
on 12kV and 4kV systems and will have to be developed, complicating full Synergi
implementation '3

126 Interview #18
127 |Interview #16
128 Interview #62; Interview #16
129 Interview #62
130 |Interview #62
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Distribution Engineering conducts all short circuit and protection coordination
studies for everything other than three-phase recloser and relayed circuit breakers done
by the Protection & Control (P&C) group using the Aspen Oneliner software package.
Single-phase reclosers and TripSaver (electric recloser for cutout applications)
coordination studies are conducted by Field Engineering. Even though Synergi has
Protection & Control (P&C) capabilities, there are no plans to migrate P&C from the
more specialized Aspen OneLiner.'3!

As mentioned above, detailed models of distribution feeders in Synergi do not
currently exist.!32 RCG believes System Planning’s expertise with the Synergi package
can greatly benefit Distribution Engineering when scoping, modeling, and testing new
individual phase distribution feeder models. Once these models are completed, full
unbalanced phase modeling to the customer meter will be possible, greatly enhancing
“what-if” capabilities and better positioning the PSNH to handle DER integration studies.

For substation asset condition issues (inside the fence), Substation &
Transmission Engineering alerts System Planning and the seriousness and urgency for
resolving the issue. System Planning then develops alternatives from which the best
overall solution is selected.’33 Distribution Engineering follows a similar process for asset
condition issues outside the substation fence.

PSCAD are transient studies and generally more critical for transmission. PSCAD
is also used in DER planning to study transients caused by DERs on the distribution
system.134

Simulations involving 10-year, 8760-hour data sets create data “nightmares”
when managing data integrity. \Eversource is moving to cloud storage to simplify this
process by reducing access/storage challenges (successfully implemented in East

Cambridge MA). Successful studies and meaningful results depend on data integrity.’® - | Commented [A95]: Revise language as follows,

hhe Grid Mod group assists with data verification during the conversion\136 to maintain

. . ) . “As Eversource is moving toward multi-year time series
data integrity. RCG acknowledges the benefits of cloud storage and recognizes other g Y

analysis, the evaluation of simulation results becomes a

utility companies have successfully used the cloud. However, in so doing, proactive ' challenge. To this extent, the Company is exploring cloud
cyber security measures must also be taken to ensure data security and overall system ' | storage solutions. Furthermore, as the simulation models
int it L | df th ful East C brid . | tati hould : increase in complexity, the requirement for data quality
integrity. Lessons learned from the successful East Cambridge implementation shou increases. The Company has showcased this ability in its 10-
prove to be a valuable resource for this effort. year study in Cambridge, MA and is working to enable these

abilities in all jurisdictions through the Modeling Team.

Commented [A96]: No longer accurate. The Modeling
Team now owns process.

131 |Interview #62

132 Interview #18
133 |Interview #61
134 Interview #62
135 Interview #13
136 Interview #19
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System studies are based on planning criteria/guidelines specified in the DSPG
2020.537 “What-if” simulations identify potential violations. “What-if” simulations assess
potential solutions. For example, PSNH has many substations with two transformers
connected on the low side with solid, straight busbars. A disadvantage of this design is
that bus faults can trip both transformers. The traditional fix (and accepted industry
standard) is to insert a bus-tie breaker. Before/after System Planning conducts
simulations to verify the solution. This example represents a typical system study. PSNH
has submitted and approved several capital projects with this reliability fix.3

5.27 Communications with external entities can be improved

Messaging issues between PSNH and external entities result from undisciplined
communication practices. For example, continually saying there are “many old
transformers” gives the impression that unless these transformers are all replaced, big
reliability problems are looming, which is not the case. In addition, the potential
benefits/feasibility of retro-filling power transformers with the latest technology
insulating fluids are not fully realized.

Replacing transformers for capacity reasons is done as a last resort.'3 Alternative
solutions include load transfer, NWA (or at least evaluating the possibility),
reconfiguration, and combining substations. Sometimes, capacity cannot be met
(including backup capacity) without changing or adding a transformer.° Potential
transformer replacements for asset-condition reasons are summarized in the 2020 Design
Violations Summary Report for the period 2020-2029.14! Results indicate very few
transformers were replaced solely for health reasons. Results also indicate very few
transformers were replaced solely for capacity reasons. (Note: Projects proposed in the
2020 Design Violations Summary Report have yet to be approved by SDC, EPAC, and NH
PAC.)

Mobile transformers are available for emergency use, but logistics can be
challenging. Transporting and connecting a mobile unit takes 24 hours or more!*? which
is too long to have customers without power. As a result, mobile units are typically used
for planned outages or to relieve transformer overloads until a more permanent solution

137 LCIRP, October 1, 2020, Appendix D

138 Interview #13

139 Interview #18

140 |Interview #18

141 Data Request BPA 1-006, Attachment BPA 1-006, 2020 Design Violations Summary Report — NH
Distribution System, revised March 18, 2021

142 Data Requests BPA 10-006 and BPA 12-009 1
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can be implemented.'*3 (Mobile units are stored in an enclosed area out of the weather
at the Mobile Wood facility in Bow, NH, for state-wide use.'**)

Mobile units are often used to restore customer load at non-bulk substations
(4.16kV, 12.47kV, or 13.8kV) where alternative supply sources do not exist. The exhibit
below summarizes PSNH’s available mobile transformer voltages and sizes.**>

Exhibit 17 - Inventory of Mobile Transformers

Mobile units include a high-side disconnection device (e.g., circuit breaker) and a
transformer. Cable rails are included to connect the low side if an overhead connection is
impossible. The largest units (115-34.5kV 35MVA) require three trailers. The smallest
units (34.5-4.16kV, 5MVA) require only one trailer.14®

5.28 Proposed bulk and non-bulk substation solutions for all regions (Central, Eastern,
Northern, Southern, and Western) appear reasonable and not overdesigned or overbuilt.

RCG reviewed the October 1, 2021, 2020 Design Violations Summary Report — New
Hampshire Distribution System Planning, revised on March 18.47 The number of
proposed capital project bulk and non-bulk transformer replacements by region/area due
solely to unhealthy transformers (i.e., no other planning criteria violations) are shown in
the exhibit on the following page. All but one replacement required at least one other
planning criteria violation before solution alternatives were considered.

143 |nterview #18, Interview #61

144 |nterview #61; BPA 12-009, page 2

145 Data Request BPA 10-006

146 Interview #61

147 All proposed solutions are tentative and subject to further study by System Planning and SDC
review; and are based on yet-to-be-approved planning criteria outlined in DSPG 2020 per Attachment BPA
1-006, October 1, 2021, 2020 Design Violations Summary Report — New Hampshire Distribution System
Planning, revised March 18, 2021.
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Exhibit 18 - 2020 Design Violations Summary Report - Xfmr Replacement Projects

Existing Solution
Substation
MW L _— MW L
Voltage (k)| MVA  tnstll¥c m:‘“ #Fdr Violation votage k) | WA | % s Other
TB22-448 1972 healthy transf TB22;N-1 TBxx - 62.! Repl: h | transf 5
Cocheco Street (Dover) | 115-345kV 8 g0 | 4 | Umhealthywansformer T622; 1153asky | PXELS gygp | g | Replacenith arger transformers;add
TB55-44.8 | 2001 STE violation; N-1 bus fault TBxx - 62.5 series bus tie breakers
Great Bay 115-34.5kV |TB171-44.8 2002 = 45.00 2 | N-0basecaseload violation 115-345kv  TB171-448 4500 2 Transfer load to Timber Swamp
Madbury 115-34 5k TB65-448 | 1971 7000 4 Unhe.a\mytransformerTBBS;er 115345k TBxx - 62.5 3000 5 Rep.lacewwm\argevtransformers;add
TB74-448 | 1976 STE violation; N-1 bus fault TBxx - 62.5 series bus tie breakers; add new feeder
Mill Pond 1151247k TBL71-448) 2014 | 1000 | 4 | NObasecaseload violation USTY To71-adg 1300 | g | (epacetansformerat Cutts Street
Substation; upgrade distribution lines
Rocheste 115-34.5kv TBG3-448 | 1968 60.00 4 | N-1STEviolati 115-345kV 1653448 65.00 4 | Transfer load to Tasker Farm Substati
ochester K e s 200 I -1 STE violation -34. 57-a05 O ransfer load to Tasker Farm Substation

The total number of proposed capital projects by region/area in the 2020 Design
Violations Summary Report required to resolve all identified planning criteria violations
are summarized in the Exhibit below. DSPG 2020 provides the following guidance for
planning criteria:

“The planning design criteria are intended to maintain safe,
reliable operation of the power system. Projected violations that
are not within the planning design criteria are not tolerated. When
these criteria are violated, the system must be reinforced,
reconfigured, or upgraded to eliminate the constraints by the

forecasted violation year.

7148

The exhibits below (All Projects and Bulk Subs) were tabulated from a detailed
spreadsheet developed by RCG from the Violations Summary Report included in Appendix
A. The Eastern Region bulk-substation-violations section of the detailed spreadsheet was
extracted and presented in the Exhibit to serve as an example of what can be found in the
detailed spreadsheet for proposed bulk and non-bulk capital projects.

Exhibit 19 - 2020 Design Violations Summary Report - All Projects

148 | CIRP, October 1, 2020, Appendix D, Section 4.8.2, page 38
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ALL Capital ALL Capital
) Projects ) Projects
Region / Area . Region / Area K
Multiple Multiple
Violations Violations
BULK Transformers NON-BULK Transformers
(115kV and above) (below 115kV)
Central 6 SE Corner 7
Eastern 5 SE Center 3
Northern 12 Center 2
Southern 8
Western 6
TOTAL 37 TOTAL 12

The substation summarizes planning violations for each region (bulk) and area (non-bulk) in
Appendix A. Details are provided for both “existing” and “solution” system conditions. The
“Solutions” column summarizes “preferred alternative solutions” (sometimes referred to as
“best overall solution alternative” per earlier definitions). (Note: All solutions are based on the
yet-to-be-approved planning criteria outlined in DSPG 2020'*° and, as a result, are subject to
further study by System Planning and a critical review by the SDC.'*°) Project solutions are to
collaborate between System Planning, Design Engineering, and Distribution Engineering (for
inside-the-fence connections to distribution feeders).'s!

149 CIRP, October 1, 2020, Appendix D

150 Data Request BPA 1-006, Attachment BPA 1-006, 2020 Design Violations Summary Report —
New Hampshire Distribution System, revised March 18, 2021, page 4 of 158

51 Interview #21
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Exhibit 20 - 2020 Design Violations Summary Report - Bulk Subs - Eastern Region

B : Capital Projects B : Capital Projects
Capital Projects Capital Projects
Unhealthy Transformers

Region / Area Due Solely to e e orer Region / Area Due Solely to
g Plus at Least One Other Y Plus at Least One Other
Unhealthy Transformers Unhealthy Transformers

Violation Violation
BULK Transformers (115kV and above) NON-BULK Transformers (below 115kV)

Central 0 3 SE Corner 1 4

Eastern 0 2 SE Center 0 2
Northern 0 6 Center 0 1
Southern 0 2

Western 0 5

TOTAL 0 18 TOTAL 1 7

All existing transformers in the above exhibit (Bulk Subs) are 44.8MVA (older units
no longer included in the transformer design standards). The new standard specifies
62.5MVA. Based on asset condition assessments and the ability to meet system design
needs, strategic plans call for these older units to be systematically replaced. This is the
case for Cocheco Street and Madbury Substations. The proposed solution calls for the
44.8MVAs to be replaced with 62.5MVAs to resolve unhealthy transformer issues and
multiple (N-1) violations. For both substations, series-tie breakers are proposed to
increase reliability and provide load transfer capability options should a transformer fail.
Engineering simulations verified all system requirements would be met and planning
criteria violations resolved.

Transformer rewinding/rebuilding is an option to purchase new units depending
on transformer condition, time to rebuild, and cost. However, Eversource has not found
many circumstances where rewinding is a feasible alternative.’®> RCG understands and
agrees with this position.

Environmentally friendly alternatives to mineral oil can be used to retro-fill power
transformers and extend useful life. An example is FR3® which is derived from 100%
renewable vegetable oils for use in distribution and power generation transformers of all
voltage classes. FR3 transformers can operate 15°C to 20°C warmer than conventional
mineral-oil transformers without sacrificing reliability or life expectancy, allowing for
increased load capacity.’>® Eversource has briefly considered the FR3 technology but

152 Data Request BPA 12-012

153 |EC 60076-14 Part 14: Liquid-immersed power transformers using high-temperature insulation
materials. Edition 1.0. September 2013; IEEE C57.154 Standard for the Design, Testing, and Application of
Liquid-Immersed Distribution, Power, and Regulating Transformers Using High-Temperature Insulation
Systems and Operating Elevated Temperature. October 30, 2012.
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believes more investigation/evaluation is needed before applicability decisions can be
made.>

5.29 Eversource routinely implements industry-accepted design practices, following a set of ‘
guidelines detailed in DSPG 2020, supplemented by a comprehensive set of documentation \
maintained in the Engineering Standards Bookshelf. RCG agrees with this process. ‘

One example is installing feeder ties to create multiple sources to improve service
reliability and create load-transfer options, making more efficient use of capital. Another
is making good use of enhanced checklists in Eversource’s enhanced capital
review/approval process to improve design quality by focusing attention on engineering
and pricing details. \However, an area of concern is the low priority PSNH places on
integrating DER technologies which could create planning problems down the road if DER

penetration rates significantly exceed growth forecasts.L - [Commented [A97]: See Comment #49.

PSNH’s distribution voltage classes and corresponding installed miles are given in
the exhibit below.*

Exhibit 21 - Miles of Distribution Lines by Type

System one-line diagrams are of good quality, well-marked with legends, and
appear comprehensive, categorized by “Electric System Control Center” and “System
Operations Center.” A PSNH map highlights major portions of the distribution system.1%¢
(A reduced version of this map is included in the Reliability section of this report.)

PSNH’s 34.5kV system is 60+ years old and unique to the three-state area (CT, MA,
NH).**” The above exhibit shows 3600 miles of 34.5kV, 5487 miles of 12kV, and 2733 miles
of 4kV. Expanding the 34.5kV system where other voltages already exist and satisfy
system planning criteria “makes no sense, and it is not done.” 34.5kV lines are tapped to

154 Interview #16

155 Data Request BPA 1-025

16 Data Request BPA 1-026 and Confidential Attachments
157 |Interview #11
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meet specific load growth demands, but PSNH has no system-wide plans to upgrade to
34.5kv.1%8

Voltage upgrade decisions (4kV, 12kV, 13.2kV, 34.5kV) are based on the best
technical/financial solutions to service the loads. Considerations include the cost-per-
saved-customer-minute and the number of customers affected.’ A case in point is the
4kV system which is reliably operating and meeting the needs. Nashua is an example of
where it would cost too much to upgrade the 4kV infrastructure. Currently, the PSNH has
no plans to expand/replace the 4kV system.16°

Another example might be a projected overload of a 4kV substation transformer
triggering possible conversion to 12kV. If there is no benefit to converting, the overloaded
substation may be retired, and the load transferred to a step transformer. The decision is
on the extent to which the substation transformer is forecasted to be overloaded.'5!

Taps taken off 34.5kV lines in RoW could have one or 1000 customers per circuit.
As a result, there is an effort to use distribution automation to create circuit taps or
segments that will limit outage exposure to 500-count customer blocks while creating
load transfer options. For radial lines, 500-count blocks do not mean only 500 customers
will be affected by upstream faults; it simply means the ability now exists to isolate
customers into blocks of 500. An important point to make is the following: On a radial
circuit with in-line fault protect (breakers), faults occurring closer to the head-end or
substation side of the line will affect all customers beyond the point of failure. The radial
line must be looped or tied to another independent generation source to overcome this.

Eversource is an industry leader in implementing IEC 61850 technology. The Eddie
Substation in NH is the first such T&D installation which serves as an example for future
facilities. To keep the focus on substation installations, IEC 61850 will not be applied to
the distribution system (reclosers) until some future date is determined.6?

Bare wire can no longer be installed on distribution circuits unless a phase is added
or extended. Covered wire and spacer cable (optional) is used instead but only on a per-
case basis, with justification.!®® PSNH believes tree trimming along the distribution
backbone is adequate, especially over the last ten (10) years. However, PSNH recognizes
vegetation management will continue to be an ongoing challenge. One of the most

158 Interview #13; Interview #16; Interview #20
159 Data Request BPA 7-006

160 Interview #11; Interview #16; Interview #20
161 Data Request BPA 7-006

162 Interview #34

163 |Interview #16
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significant problems is scenic roads, where it is difficult to secure tree-trimming approvals
(34.5kV RoWs are maintained by transmission maintenance and construction).1%*

In support of distribution automation, more than 1700 smart devices are installed
in PSNH. Currently, there is no peer-to-peer communication between smart devices
because PSNH did not want to duplicate DMS (Distribution Management System)
communication logic. Instead, data is brought back to a central location for processing.
Local device control is still operational.

Looped (backup) feeder-tie connections exist around the system. Multiple ties
exist fed from different substations and circuits in the Southern, Central, and Eastern
areas. In the Northern and Western regions, there are far fewer looped connections.‘Even
so, there are enough connections to use DA to achieve the 500-customer segmenting

priorities to minimize customers out of service.

5.30 The use of greenfield substation sites is discouraged, but when needed, PSNH looks to set
a 5-acre minimum land parcel requirement. RCG concurs with this for the reasons stated below.

Minimally sized green-field substation sites may not be large enough to allow
mobile-transformer use. RCG believes this to be a good policy. When evaluating
substation development solutions, PSNH avoids trying to “fix” substations with significant
maintenance issues as cost-saving measures will likely cause more extensive problems
and incur additional costs down the road, resulting in unplanned outages that could have
been avoided.

If physical space permits, new substations will be built on greenfield sites next to
old substations, then switched over to minimize customer downtime. When looking to
secure property, PSNH sets a minimum 5-acre requirement, often being able to purchase
more land. Eversource considers the incremental cost (e.g., $150K) to be minimal
compared to overall project costs, and the extra space provides a means for building
around obstacles (e.g., wetlands), offers multiple orientation design options, provides
larger buffer areas from neighbors, and makes future expansion possible.16®

A typical substation design is the Twombly Street Substation (DR 9-018). The
design process uses 3D software to facilitate standardization by using similar designs as
starting points, then making modifications as needed. Double-ended substation designs

164 Interview #16
165 Interview #19
166 |Interview #73
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(two transformers) are not standard due to overcapacity versus reliability concerns. This
approach is consistent with PSNH’s policy of “only doing what is necessary.” 167

There is an external perception that substation overdesigns tend to happen when
more than minimum greenfield land is purchased. Eversource does not believe this to be
the case, contending it saves capital dollars in the long run for the reasons explained
above.'%® When coupled with the efficient application of metal-clad switchgear (discussed
in the Design Standards section of this report), dollar savings can be even more significant.

5.31 PSNH’s Protection philosophies and equipment used are consistent with industry-
standard practices. ‘

Regarding system protection, the distribution system at the substation level
consists of bulk-connected transformers and buses configured with high-speed
differential protection. Distribution feeder breakers use time overcurrent protection
schemes to coordinate with downline reclosers and fuses.'®® For radial circuits, the fuse
closest to the fault opens first. If the fault is between the fuse and the upstream recloser,
the recloser operates first. If the fault is between the substation feeder breaker and
downstream recloser, the substation feeder breaker operates first. This process is
referred to as selectively coordinated fault protection. RCG agrees with this approach.

There are no planned changes to this overall approach. However, equipment
upgrades are often made as part of asset-replacement capital projects. Examples include
replacing electromechanical relays with microprocessor-based devices, adding redundant
relaying; replacing fuses with reclosers (e.g., cutout-mounted recloser); and adding high-
speed instantaneous or differential protection.'”®

Changes in protection schemes and equipment are also required when DER
technologies are applied to distribution feeders to accommodate two-way power flows
safely. This DER-related scenario is used on an as-needed basis.

5.32 More data-centric discussions are needed with the Division. Not enough data-centric ‘
discussions are being held between PSNH and the Division to demonstrate/explain why the \
best overall solution alternative is not always the least-cost solution alternative. ‘

There are five broad categories of capital projects:

1) Basic business (customer connections);
2) Grid modernization;

167 Interview #61
168 Interview #61
169 Data Request BPA 1-034
170 Data Request BPA 1-034
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3) Equipment obsolescence;
4) Distribution line work; and
5) Distribution substation work.'7*

For project development, it is essential to understand the terminology being
used by Eversource when presenting solution alternatives. Eversource definitions for
each type of alternative follow:!7?

e Alternative Solutions — All reasonable solutions that address specific
identified needs.

e Feasible Alternative Solutions — Viable solutions that have no identifiable
constraints precluding construction or implementation.

e Technically Feasible Alternative Solutions — Viable solutions that have no
technical constraints precluding construction or implementation.

e least-Cost Alternative Solutions — Solutions that have the least cost. As

outlined in RSA 378:37, it is New Hampshire’s energy policy that “least-cost
planning” requires the selection of solutions that represent the “lowest
reasonable cost” based on consideration of factors other than cost, including
reliability and diversity of energy sources; to maximize the use of cost-
effective energy efficiency and other demand-side resources; and to protect

the safety and health of citizens, the physical environment of the state,[aﬁnﬁdf -

the future supplies of resources, with consideration of the financial stability
of the state’s utilities.

e Best Overall Alternative Solutions — Eversource refers to these as “Preferred
Alternatives.” Solutions with the best combination of electrical performance,
cost, future expandability, and feasibility to comprehensively address all of
the identified needs in the required timeframe.

Sometimes, “do nothing” is listed as an alternative on the PAF forms. While
discouraged, it is an acceptable alternative if a case can be made that more
maintenance, increased observation, or operational workarounds can satisfactorily
resolve the issues.'’3

71 Interview #13
172 Data Request BPA 14-007
173 |Interview #34
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\5.33 More complete documentation is required for NWA solutions. Not enough attention is
given to documenting potential NWA solutions, even though NWA evaluations are integral to
the Eversource project selection process. To date, no NWA solutions have been implemented

in NH..

== {Commented [A101]: See Comment #57.

‘Even though progress is being made in developing/applying tools to streamline
the NWA evaluation process, more out-of-the-box thinking is required to create feasible
alternatives. For example, only two NWA solutions were proposed (Loudon 31W2 and
Hanover Street 16W3, both non-bulk substations) in the 2020 Design Violations Summary
Report'’* out of 37 bulk substation projects and 12 non-bulk substation projects. L

The exhibit below provides a high-level flow chart of the project
evaluation/selection process for both traditional and NWA solutions. For all substation
planning criteria violations, “potentially suitable” NWA solutions must be considered. If a
project is a specific size and there is adequate timing (enough time to implement the
solution), then NWAs are considered potentially “suitable.” NWAs—ust—then—pass—a

leng-term—impactratepayers—theteastNWAs are typically not selected as preferred

alternatives due to NWA project costs being higher than traditional solution project costs.

Exhibit 22 - Project Evaluation/Selection Flow Chart, including NWAs'7®

Sometimes, NWAs are a sound deferral strategy for more traditional solutions. In
the end, a solution must pass a benefit-cost analysis, i.e., the value of the NWA solution
divided by the value of the conventional solution must be greater than or equal to 1 for
an NWA to pass the benefit-cost analysis threshold. An NWA also has a “fit” criteria, e.g.,

174 Data Request BPA 1-006, Attachment BPA 1-006 dated 10/01/2021
175 Data Request BPA 15-017; LCIRP, March 31, 2021, Supplement, Appendix A, NWA Framework
88
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an NWA is considered not applicable when there is an asset health issue due to failing
equipment.17®

If an NWA does not apply (e.g., equipment failure), it must be noted on the PAF
forms.?”” However, this policy/guideline is not being consistently followed, another failure
in communications. PAF forms do not always include statements regarding potential NWA
solutions, good or bad, as was discovered in a May 5, 2021, NH-PAC meeting. ‘An NWA
status statement should be included on all distribution line project NH-PAC forms.\

- [ Commented [A103]: See Comment #59. ]

The NWA Framework!® (ard—NWA Screening Tool) places a value on
environmental benefits (e.g., emissions), but these benefits are not rigorously analyzed.
In NH, no NWA solution has been approved and implemented. Even though no NWA
incentives are currently in place, discussions have been held with some municipalities for
potential use.'”®

System Planning developed the NWA screening tool over a six-month (2019-2020)
for all three states to screen NWA alternatives based on cost and technical merits. Factors
considered include energy efficiency profiles, €/R-demand-side management, behind-
the-meter generators, diesel generators, battery storage, battery storage plus solar, solar,
and combined heat & power (CHP). —ofthe—traditionaland—NWA solution—are - { Commented [A104]: G. Walker. Statement of Fact to J

support next sentence.

reguirementimpacts—Costs are synthesized over a five/six-year period. Results are
compared to avoided deferral costs for traditional solutions.8

The cost threshold for NWA to be competitive is ‘around SMQ.&LQ 2MW, - {Commented [A105]: The Company filed $3 million in the J
5MWh battery storage installation costs around S5M. PSNH believes going through the LCIRP.

motions for anything less does not make sense.'8!

5.34 CVR is not being investigated adequately. Consideration should be given to more
aggressively investigating and implementing Conservation Voltage Reduction (CVR) for peak
demand and energy savings.

Given the relatively high content of residential system load --- 44% of kWh
residential sales; 50% of kW residential peak demand. CVR potential in PSNH has not been
evaluated.

176 |Interview #18
77 Interview #62
178 | CIRP, March 31, 2021, Supplement, Appendix A-1
179 Interview #18
180 Interview #13
181 |Interview #13.
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CVR hasn’t been incorporated in PSNH but is part of a planned volt-var
optimization (VVO) implementation to interface SCADA with DMA with controllable
capacitor banks, line voltage regulators, and micro-capacitors (connected to the 240-volt
side of distribution transformers).182

CVR can reduce peak load demand (kW) and energy use (kWh) by as much as 3%,
depending on the system. Opportunities exist on distribution feeders serving loads where
normal operating voltages can be reduced without impacting the end-user, e.g., resistive
loads, which generally occur for residential loads. Industrial/commercial loads typically
contain large motors where voltages cannot be adjusted without impacting the end-user;
this results in minimal CVR opportunities. The Exhibit below summarizes the residential
versus industrial/commercial make-up for PSNH. The percent residential load is large
enough to justify investigating CVR potential.

Due to a significant shift in interior residential lighting in NH towards LED lighting
(50% in 2020 versus less than 1% in 2009),'8 CVR opportunities may be reduced (LEDs
use far less energy). It is further recognized that the load profiles of residential customers
in northern NH are different from load profiles in southern NH. Nevertheless, a more in-
depth investigation of CVR potential is justified.

‘CVRLis not considered an NWA solution and, as such, is not included in the NWA - -| Commented [A106]: G. Walker — Factual Error. NWA

screening tool. Eversource’s rationale is that CVR is one of the easiest and most cost- Tool anld Z’anl“ewszi”;“de CVR 35350":'“0”- The A
. . . . rationale disclosed in the next sentence also supports that
effective NWA alternatives for reducing energy use and lowering peak demand. When ot

CVRis a NWA.
evaluating energy efficiency, the (N-1) design guidelines no longer apply to CVR or PV
behind the meter because the controlling devices are located at different locations.'®*

Exhibit 23 - Residential, Industrial, and Commercial 2020 Load Totals for NH

182 |Interview #19

183 New Hampshire Residential Baseline Study submitted by Itron to the New Hampshire
Evaluation, Measurement, and Verification Working Group, June 11, 2020, pages ES-2 and ES-3

184 Interview #13
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Recommendations

R.10

R.11

R.12

R.13

R.14

R.15

R.16

Develop and test (as a joint effort between System Planning and Distribution
Engineering) detailed Synergi feeder models, taking full advantage of System
Planning's familiarity with Synergi to facilitate the process.

Perform a more in-depth/rigorous analysis of the data-checking and conversion
process for new software platforms (e.g., DistriView to Synergi data sets) to
ensure data continuity and integrity are being maintained throughout. This
should be independent of the Grid Mod group’s conversion verification process.

Develop detailed documentation to maintain data integrity as data conversions
are made from one software platform to another, e.g., DistrView to Synergi,
Storms to Maximo. This is especially true for Synergi, where individual phase
models for distribution circuits are being developed, i.e., converting from 3-
phase balanced distribution line models to 1-phase unbalanced distribution line
models.

Investigate the potential benefits of retro-filling power transformers with the
latest technology insulating fluids, e.g., extending transformer life (without
compromising reliability) and deferring capital investments. Include guidelines
for identifying candidate transformers.

More clearly explain and illustrate with examples why the best overall solution
alternatives are not always the least-cost solution alternatives. It is not sufficient
to state all criteria violations have been resolved. In addition, consistently
document all alternatives considered in the formal project paperwork. Include a
formal statement on NWA solution considerations (even if the statement says
NWA solutions were not applicable) and reasons why.

Compare how the traditional solution alternatives are developed and priced
against how NWA solution alternatives are developed and priced. Identify areas
that disadvantage NWA solutions, e.g., how projected O&M costs are treated.
Revise the NWA Framework Tool accordingly.

Investigate Conservation Voltage Reduction (CVR) potential energy/demand
savings for PSNH, given the relatively high content of residential system load ---
44% kWh residential sales; 50% kW residential peak demand.
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Reliability Analysis shows continuous improvement

PSNH’s Distribution System is \spread across NH in an interconnected patchwork

of load clusters Lconsisting of 17,600 miles of distribution lines; and 139 substations in a . [Commented [A107]: See Comment #

heavily treed state, creating operational challenges to maintain a reliable overhead
Distribution system. Recent reliability metrics indicate PSNH’s progress in improving
system reliability.

Major components of PSNH’s electric distribution system are summarized in the
following Exhibit:!8>

Exhibit 24 - PSNH Distribution System Components

The exhibit below shows a state-wide overview map of the distribution system.!
Red lines signify 34.5kV circuits and dashed lines are 46kV circuits. The map suggests
higher load densities in the state's southern portion, especially the southeast region.
Also, while not apparent from the map, it should be noted NH is a heavily treed state
which creates challenges in constructing and maintaining the overhead portion of the
distribution system.

185 Docket 19-057, Testimony of Joseph A Purington and Lee G Lajoie, May 28, 2019, Bates page
397
186 Data Request BPA 1-026, Attachment BPA 1-026 C
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Exhibit 25 - PSNH Major Distribution Systems Map
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6.1. Eversource closely monitors reliability performance using industry-recognized
reliability metrics. Eversource has proactively identified, prioritized, and
implemented distribution automation projects that have consistently resulted
in annual reliability performance improvements. Eversource has also defined
complementary resiliency program initiatives to maintain and further improve
reliability performance.

Distribution reliability falls into the following two categories:'®’

e Feeder level - The goal is to minimize beth—the duration—and—the
fregueneynumber of eutagescustomers impacted due to a fault. The new
policy target for customers impacted by a line fault is 500 customers. The
desired results are being achieved by segmenting the feeders via switching
that started with the Reliability Enhancement Program (REP) using
distribution automation to achieve the target.

e Substation level - The goal is to develop strategies for load pick-up should a
power transformer, or feeder circuit fail. System Planning is responsible for
making this happen through substation configuration, bus configuration
(e.g., ring bus or breaker-and-half schemes), and equipment selection.

Historical reliability statistics are the quantitative basis for sound decision-making
and come in many forms. Overall reliability statistics are excellent for self-evaluation.
Utility-to-utility comparisons are made, but differences in each electrical network
(weather conditions, number of customers served, customer willingness to pay for
reliability, and equipment used) must be considered. While such comparisons have
benchmarking value (e.g., utility ranking against its peers), the metrics are most valuable
for a single utility system when relative comparisons are examined from period to period
(week, month, or year). The data can help make the best decisions considering the utility’s
system-specific circumstances.

Reliability indices (metrics) indicate system performance and individual circuit
conditions, i.e., if the system or circuit reliability improves or worsens over time.
Reliability indices are situational and reflect different baselines depending on system-
specific designs and operational philosophies. IEEE Guide for Electric Power Distribution
Reliability Indices (Standard 1366%) facilitates uniformity in distribution service reliability
indices and aid in consistent reporting practices related to distribution systems,
substations, circuits, and defined regions. The standard is universally used (including by
Eversource) to characterize distribution system reliability.?%°

187 Interview #34

188 |R-57 |EEE-1366-Reliability-Indices-2-2019 - NGRID

189 |R-58 Understanding Distribution Reliability Metrics
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\In times of extreme events, it may be unreasonable or difficult to track customer
outages. As a result, Standard 1366 accounts for major storms separately to assist in
tracking severe weather outages (e.g., tornados, thunderstorms, and the like) leading to
unusually long outages. In NH, accumulated ice and wind make for significant reliability

problems on overhead distribution circuits[. A utility can either include planned . [Commented [A108]: See Comment #50.

interruptions/outages (PIs) or keep them separate to measure downtime caused by
operations. A utility typically reports reliability metrics with and without storms so that
restoration can be a measurable performance objective.

Capital programs require the justification of system improvement projects based
on the need to improve overall system reliability and at specific points in the system. To
this end, annual system-wide statistics, individual distribution line statistics, and specific
components (e.g., transformers, poles, etc.) are collected—annual results aid in
determining if reliability improvement initiatives are needed.

Distribution system interruption data and IEEE performance indices can provide
data-driven insights when considering reliability improvement measures. Indices most
often referenced are the following:

e SAIDI - System Average Interruption Duration Index (>5 min typically) (CMI +
CS) - Number of minutes of interruption average customer experiences.

o MAIFI - Momentary Average Interruption Frequency Index (<5 min typically) -
How often the average customer experiences power quality disturbances.

e SAIFI - System Average Interruption Frequency Index (SAIDI + CAIDI) (or CI +
CS) - How often the average customer experiences an interruption (>5 min).

e CAIDI - Customer Average Interruption Duration Index (SAIDI + SAIFI) (or CMI
+ Cl) - Average time required to restore service.

Additional reliability metrics used by Eversource are the following:

e COSAIDI**® - Contribution to PSNH (system-wide) SAIDI - Used to rank
individual circuit performance, considering cost-per-saved-customer minute
(primary consideration), number of customers impacted, frequency of
interruptions, exposure to lengthy outages due to access issues, and the
impact on critical customers.

e MBI - Months Between Interruptions (months + SAIFI, e.g., 12+ 0.9654 =12.4
MBI)

e (I - Customers Interrupted/Impacted

e (S - Customers Served

e CMI - Customer Minutes Interrupted

190 Data Request BPA 1-36
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Clll - Customers Interrupted per Interruption Index (Cl + # events) - This
metric is used primarily at the circuit level to help identify the need and
location for additional protective devices or automation to reduce the
number of customers impacted by a single event.®?

Important industry norms and definitions follow:*%?

IEEE Criteria - Reliability performance without MEDs.

MEDs - Major Event Days - Calculated reliability metric based on five years of
performance data (including storms and planned & scheduled interruptions),
resulting in a daily-SAIDI-threshold-value-per-year. MEDs equate to days
exceeding this threshold.

Eversource Reportable Criteria - |IEEE criteria without planned interruptions.
This indicator is the main criterion used within the Eversource organization.

Without Storms IEEE Quartile Rankings - This represents the range of reliability
metrics respondents experienced during non-major storm days but includes
minor storm data.

With Storms IEEE Quartile Rankings - It represents the range of reliability
metrics respondents experienced during all days. This ranking includes all-in
data, MED days, and minor storm data.

6.2. PSNH’s reliability performance shows a consistent improvement based on key ‘

reliability indices, suggesting system reliability investments are working.

Year-to-year system-wide reliability performance is a vital indicator of the ability

years is summarized in the two exhibits presented below based on the following reliability
metrics: Cl, CMI, SAIDI, CAIDI, SAIFI, and Clll. Both exhibits show a steady, consistent
improvement in these indices over ten years (2011 to 2021). (Note: The number of
“Parent Events” in the first exhibit represents the sum of the “Parent Events” in the two
exhibits that follow.)

191 Data Request BPA 14-005
2 1q,
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Exhibit 26 - NH Reliability Statistics 2011-2021 — ALL Events'®?

Year | #FParent cl cMI SAIDI |CAIDI| SAIFI [cill
Events
2011 14005 1420678 1121114660 2250 789 2.852 101
2012 11363 875435 298949392 598 341 1751 77
2013 10067 774073 106693930 213 138 1544 77
2014 11713 939411 440781256 874 469 1864 80
2015 8548 573772 60883395 119 106 1124 67
2016 11012 826837 105678322 202 128 1584 75
2017 16808 1018158 509073382 969 500 1939 61
2018 15196 1014800 207455653 392 204 1920 67
2019 12013 639783 122747595 231 192 1204 53
2020 13761 808823 249991929 467 309 1512 59
2021 8883 451036 82054948 152 182 0.830 51

Exhibit 27 - NH Reliability Statistics 2011-2021 — excludes MEDs*

Year ‘ Gl PG ‘ cl ‘ cMI | SAIDI ‘CAIDI SAIFI ‘cm‘
Events
2011 8968 624920 77932762 156 125 1254 70
2012 9323 609069 70958452 142 | 117 1218 65
2013 8614 581827 60062920 133 119 1160 68
2014 0509 623637 61912845 123 99 1237 65
2015 8205 538776 54177931 106 101 1055 65
2016 9862 720704 72391320 130 100 1380 73
2017 11780 578995 62146242 118 107 1102, 49
2018 10361 565301 63373060 120 112 1069 55
2019 8875 393465 43907584 83 112 0740 44
2020 8866 431001 51239208 96 119 0.805 49
2021 6802 321961 35531699 66| 110 0598 47

Exhibit 28 - NH Reliability Statistics 2011-2021 — includes only MEDs'%

Year ‘ L ‘ cl cMI | SAIDI ‘CAIDI|SAIFI ‘cm‘
Events
2011 5057 795758 1043181907 | 2094 1311 157
2012 2040 266366 227990940 456 856  0.533 131
2013 1453 192246 37631010 75 196 0383 132
2014 2114 315774 378868411 752 1200 0.626 149
2015 253 3499% 6705464 13 192 0069 138
2016 1150 106133 33286993 64 314 0203 92
2017 5010 439163 446927140 851 1018 0836 88
2018 4835 449499 144082593 273 321 0850 93
2019 3138 246318 78840011 148 320 0464 78
2020 4805 377822 108752631 371 526 0706 77
2021 1991 120975 46523249 86 358 0241 65

193 Id

194 Data Request BPA 1-35-1, Attachment. MEDs = Major Event Days (Storms)

195 Id
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6.3.  PSNH reliability quartile rankings have consistently improved over the last five
years when compared to peer utilities (other northeast utilities), placing PSNH
in the 1st and 2nd quartiles. However, reliability performance consistently lags
Eversource CT and MA, suggesting there may be room for improvement.

Another key indicator is how well a utility performs compared to its peers.
Multiple reliability indices (defined above) are typically used when developing quartile
rankings.

The exhibit below summarizes PSNH’s reliability performance over five years
based on PSNH (ES) reportable criteria (IEEE criteria without planned interruptions and
MEDs) representing the range of reliability metrics respondents experienced during non-
storm days. The quartile data is based on 17 (varies slightly by year) Northeast and Mid-
Atlantic medium-sized companies to provide reasonably comparative data and are based
on a three-year historical average of the data; e.g., 2021 quartiles are based on 2018-2020
average data.'®

PSNH consistently ranked in the 1%t and 2" quartiles against its peers for 2017-
2021 (highlighted in green below).® Being in the 1%t quartile for both SAIDI (system
outage minutes) and SAIFI (outage frequency) is excellent and the goal of most utilities.
The PSNH believes the interconnected nature of NH substations is key to this reliable
performance.'®® For SAIDI and SAIFI, low and decreasing numbers are good. Sometimes,
simply maintaining existing numbers is good enough. RCG agrees with these
observations.

Exhibit 29 - PSNH Reportable Criteria'®

CAIDI (customer outage minutes) performance was not as strong as SAIDI and
SAIFI, mainly in the 2" quartile. When both SAIDI and SAIFI are decreasing (which they

are), beth-the-averagefrequency—and-the-averagehigher CAIDI numbers usually mean

fewer outages but longer duration-ef-eutages-arereduced—HoweverCAIDL-as-theratio . [Formatted: Font color: Text 1
A incra awhila

- 7
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19 Data Request BPA 12-013

197 Data Request BPA 14-005, page 3

198 Interview #18

199 Data Request BPA 14-005, page 2; Data Request BPA 12-013, Attachment to BPA 12-013
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of SAIDHstewerthan-the rate-of decreaseof SAIFL If reducing CAIDI is an important
objective, System Planning can suggest solution alternatives to minimize the
occurrence/lengths of these outages.

MBI (months between interruptions) (MBI = months + SAIFI) performance is
shown in the Exhibit below.?2?° The MBI results for all years place the PSNH in the 15t
quartile, which is excellent. For MBI, higher numbers indicate more months between
major interruptions, which is consistent with the above CAIDI discussion, i.e., having
fewer outages but longer duration.

Exhibit 30 - PSNH Quartile Performance - MBI

When all events (Pi’s?°! & MEDs) are included (exhibit below), the PSNH ranks in
the lower portion of the 3™ quartile for SAIDI, CAIDI, and SAIFI (highlighted in green), i.e.,
doing worse than many of its peers. However, in 2021, all three indices moved from the

3rd to the 1% quartile, suggesting significant improvement‘. Even though all PSNH indices - -| Commented [A110]: Factual Error. This is incorrect. The

(SAIDI, CAIDI, and SAIFI) increased over previous years, this shift indicates there were resilience/extreme events are localized and temporal (i.e.,
. . random). There is no guarantee the Company will perform
more events and longer-duration events that caused the numbers to increase and that ) g ey i

as good or as bad in the upcoming years.
this occurred for all respondents. PSNH’s numbers increased less than its peers, causing
a quartile shift. Specific details on how this happened require additional investigation.

Exhibit 31 - NH — ES Reportable Criteria — Quartile Performance With Pi’s & MEDs?%

200 Id

201 pi’s is an abbreviation for Planned Interruptions.

202 Data Request BPA 14-005, page 3; Data Request BPA 12-013,Attachment to BPA 12-013
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Since Eversource sets reliability goals for three states (NH, CT, and MA)
(considered peer utilities), it may be appropriate to compare NH targets (performance
expectations) against CT and MA targets. This exercise can be done by comparing SAIDI,
CAIDI, and MBI targets in the exhibit below based on 2017-2021 ES reportable criteria
(IEEE excluding Planned Interruptions [Pi’s]). (Note: MBI is a key metric used by
Eversource.)

Reliability targets are set by Eversource in January for all three states?® based on
the following considerations: historical reliability performance; technology investments,
system hardening initiatives; improvements in customer service feeds (i.e., alternate
feeds); and improvements in restoration procedures.?’* As seen in the exhibit below, CT
and MA targets stayed essentially the same (only minimal change) for 2017 through 2021,
suggesting performance expectations were met with existing performance goals; i.e.,
reliability indices were acceptable as-is.

For PSNH, the targets are set to be more challenging each year, i.e., reduced SAIDI
(outage duration) and MBI (months between interruptions) increased. Since MBI is
inversely proportional to SAIFI (months = SAIFI), an increasing MBI means SAIFI (frequency
of interruptions) decreases. If this trend in setting NH reliability targets continues, NH's
targets will eventually meet or surpass CT and MA's.

Exhibit 32 - Reliability Targets for NH, CT, and MA2%

203 Data Request BPA 8-021
204 Data Request BPA 12-010
205 Data Request BPA 12-010, Attachment to BPA 12-010
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Eversource uses monthly scorecards to track performance against targets. Results
are distributed to the PSNH Electric Operations management team and included in the
monthly Executive Performance Review Package. It is reviewed in the PSNH President’s
biweekly staff meeting and monthly work plan meetings attended by all PSNH officers,
directors, and managers. All reported metrics use the following color codes: Blue (means
10% or more above target); Green (means on target); Yellow (means below target); and
Red (means 10% or more below target). The portion of the operations scorecard dealing
with reliability performance for Jan-Nov 2021 is shown in the exhibit below.2%

Exhibit 33 - New Hampshire Ops Performance Scorecard Jan-Nov 202127

SAIDI and MBI are both Blue (10% or more above target), while CAIDI is Green (on
target), suggesting that as of November 2021, PSNH was exceeding reliability
performance expectations. In 2011 (per an earlier exhibit), SAIDI exceeded 150 min; in
November 2021, SAIDI was only 70 min, a significant improvement. CAIDI remains a
challenge even though performance against the target is considered good. [The Cl metric
(customers impacted per event) was shown in an earlier exhibit and has also been
downward (i.e. improving) for ten years.?%]

fortheutilityand-therefore the ratepayers—PSNH understands spending capital dollars
on reliability when targets are being met or exceeded is a hard sell. However, reliability is
a historical performance metric. PSNH’s concern is with issues that could result in
significant customer outage minutes. The main issues may be restoration speed and
criticality of load, which are most often dealt with at the circuit or substation level. (A
standard reliability measure is worst performing feeders which will be addressed later in
this report.) ‘Resiliency and reliability improvement initiatives are interconnected, i.e.,
resiliency needs cannot be evaluated or met without first assessing and meeting reliability

a getd pa 7 oY

needs.]f°9 (Resiliency is mentioned below and will be addressed in a later section of this - [Commented [A111]: See Comment #50.

report.)

206 Data Request BPA 8-021
207 Data Request BPA 8-021
208 Interview #16
209 |nterview #62
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6.4.  With this level of reliability performance, it is difficult to justify additional capital
spending to “improve” reliability. However, \when resiliency is considered,

future/continued reliability becomes a focus for proposed capital projects[. - [Commented [A112]: See Comment #50.

To understand PSNH’s reliability improvement investments, one must understand
the Reliability Enhancement Program (REP) initiated as part of the 2006 rate case (Docket
No. DE 06-028). REP provided PSNH with additional capital to improve reliability through
enhanced capital system programs and equipment upgrades.

The REP transitioned to REP 11 in 2010 following PSNH’s 2009 rate case completion.
While the original program focused on vegetation management, REP Il included
additional system improvement projects.?!® REP transitioned again in 2015, creating
REP3, including everything in REP plus REP II, and adding projects like distribution
automation and circuit ties. The REP program was scaled back in 2018 and ended in
2019.211

While not identified as REP, REP reliability/resiliency programs are embedded in
212

today’s capital budget program. Example projects/programs include the following:
e Distribution Automation Program,
e TripSaver Program,
e Line Sensor Program,
e Circuit Ties Program,
e Direct Buried Cable Replacement Program,
e Pole Inspection Program,
e il Circuit Breaker (OCB) Replacement Program,
e Capacitor Switch Replacement Program,
e PLC Automation Scheme Replacement Program,
e Electromechanical Relay Replacement Program,
e Substation Animal Protection Equipment Program, and
e RoW Hardening/Reconductoring Program.

Each program is considered a project requiring a PAF and associated justification.
Each project is evaluated and authorized annually before being included in the approved
capital budget. A core tenet of Eversource is to adhere to the approved yearly capital
spend limit, which forces management to prioritize capital projects for any given year.

210 Data Request BPA 3-3, Table on page 2
211 Data Request BPA 3-3
212 Data Request BPA 4-15
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6.5. PSNH’s most significant asset-related condition assessment issues involve
power transformers, PCB-containing equipment (transformers, circuit breakers,
bushings), and animal protection. In each case, systematic replacement plans
are implemented consistent with capital budget constraints. RCG agrees with
this approach.

Asset management deals with two types of aging: First, due to years in service;
and second, due to loading. For transformers, the EPRI-based PTX tool addresses both
types of aging along with other factors to determine the optimal replacement schedule.
(See this report's System Planning Criteria-Technical Standards/Guidelines section for
more on the PTX tool.) Storm conditions can ultimately be the last straw to failure.

The goal is to extend transformer life as much as reasonably practical through
regular maintenance programs and major overhauls while anticipating the conditions for
potential transformer failure before a storm hits. Maintenance could involve rebuilding a
transformer as a cost-saving measure over buying new ones. However, rebuilds are often
not viable solutions due to conditions or cost constraints.

PSNH has more than 80 power (bulk) transformers that are 50+ years old. They
believe these older transformers cannot be replaced fast enough to stay out of the high-
risk category. So, as a precautionary measure, spare transformers are maintained in the”
warm” state for the different voltage classes and strategically located by region in each
state.?'3 Concurrently, PSNH management recently decided to standardize on four power
transformers (62.5MVA, 30MVA, 12.5MVA, and 140MVA) to meet system requirements
while reducing the number of spares. RCG believes this to be a sound approach.

Environmental concerns must also be addressed. One of the more significant
environmental issues involves replacing PCB equipment with non-PCB equipment.
Regulatory requirements for PCB use and disposal must be considered, as well as the
financial risks if PCBs are released into the environment. Timely replacement/disposal of
PCB-containing dielectrics is key to preventing future expensive liabilities.?** The most
significant source of PCBs is U-type bushings used to connect power transformers.
Another source is oil circuit breakers used to connect the transformers to lines and buses.
These components are usually replaced as part of a substation rebuild project.?*> For
Eversource, PCB replacement program strategies are developed by the Director of Quality
Assurance T&D.?1®

213 |nterview #21; Interview #16

214 Bench, Dan. “Identification, Management, and Proper Disposal of PCB-Containing Electrical
Equipment used in Mines.” Page 10 of 11, date unknown but estimated to be early 2000’s.

215 |nterview #61

218 Interview #61
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Another potential risk is aggressive animal behavior, requiring more sophisticated
animal protection. Ravens have been an “unbelievable problem in vandalizing
substations,” according to one of the interviewees.?!” Even though animal protection had
been installed per industry standards, the ravens found a way to bypass the protection.
After meeting with utilities dealing with similar animal issues, Eversource decided to
install lasers as the most promising way to alleviate the problem. Time will tell if more
actions are needed. RCG believes this approach to problem-solving is consistent with
industry best practices.

6.6. PSNH appears to be following current standard industry practices when
identifying and resolving power quality issues (primarily voltage related).

Customer power quality (PQ) expectations are high, driven by more home offices
and sophisticated and temperamental electronics. Industrial and commercial customers
demand the same and, in some cases, higher levels of power quality. Voltage complaints
are monitored, and not many are received in NH.2*® Some customers classify momentary
interruptions (<5 min) as PQ problems even though PQ refers to perceptible voltage and
current fluctuations, which can adversely impact electronic equipment.

Per DSPG 2020, System Planning is addressing the following power quality
219

issues:
e Steady-state thermal and voltage criteria guidelines,
e DER impact on voltages,
e Voltage flicker issues,
e Transformer reverse power capabilities, and
e Unbalanced voltage (3V0) for high impedance ground fault issues.

‘ 6.7. Worst performing feeders are monitored and ranked on an annual basis. Some

feeders are classified as the worst performers year after year due partly to two
\ major North-South 34.5 kV lines not being looped (creating alternate feeds). \
‘ When faults occur on these circuits, all customers downstream of the faults will ‘

experience an outage.

Utilities continually develop and maintain a list of worst-performing feeders
annually based on a consistent reliability performance metric. Eversource uses COSAIDI
[Contribution to PSNH (system wide) SAIDI], which weights radial circuits with large
customer counts more heavily than other circuits. As a result, the same circuits can appear

217 |nterview #61

218 |nterview #11

219 | CIRP, October 1, 2020, Appendix D, page 9
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on the worst-performing circuits list year after year.??° For example, a 150-mile circuit
with 8000 customers will have more exposure than a 75-mile circuit. Some circuits have
been in the top 10 for a decade.?

Efforts are underway to apply SCADA-controlled pole-top devices (e.g., reclosers)
to break distribution lines into customer blocks of 500 customers or less (discussed earlier
in this report). This cost-effective program can improve a worst-performing circuit and
prevent a circuit from making the list.??2 However, the best solution is to find locations
where alternate feeds can be feasibly constructed for long radial circuits, i.e., create
circuit loops with alternate feeds, not just segment lines into customer groups. Looping is
often not feasible due to cost or physical constraints. In these cases, localized NWA
solution options should be considered.

PSNH is willing to accept higher costs-per-saved-customer-minutes for projects
that benefit large numbers of customers.??? \Unfortunately, this runs counter to the goal
of “treating all customers equally” since customers at the end of radial circuits will always
be impacted by upstream faults, i.e., these customers will be continually disadvantaged

because of where they live. \Recognizing radial circuits can be challenging to manage, RCG . [COmmented [A113]: See Comment #62.

believes every reasonable attempt should be made to minimize the disparity. As PSNH
continues to loop more of the remaining radial circuits, this problem will continue to
dissipate.

PSNH evaluates each circuit, determines where reasonable, cost-effective
solutions can be applied and includes them in the capital plan. However, the ten worst-
performing feeders do not automatically appear on the plan but must be evaluated and
prioritized along with all other proposed projects. As a result, PSNH does not proactively
develop a worst-performing-feeder-improvements project schedule since it must
compete with all other system needs during each budget cycle. In addition, the list of
worst-performing circuits is based on a single year’s performance, meaning new circuits
and potentially more cost-effective projects will be proposed and reviewed each year.??*

220 Data Request BPA 1-36, Attachment to BPA 1-36
221 Interview #16

222 Data Request BPA 1-36

223 Data Request BPA 1-36

224 Id
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6.8. Resiliency is another cornerstone to building a reliable distribution system.
Given PSNH's heavily treed/ice environment, RCG believes PSNH is pursuing a
reasonable course of action by looking for systematic opportunities to improve
at-risk circuits and substations incrementally. Investing in resiliency programs to
preserve reliable performance and meet customer expectations is consistent
with industry-standard practices.

\Reliability and resiliency are often used interchangeably[. However, they are _ - - Commented [A114]: Not accurate. Recommend revising

different. ‘Reliabi/ity is most simply defined as the power is either ON or OFF[ ‘Eversource to Stathe, "RE|Ebi|itv and resiliency are often mistakenly used
. (AR R . . B interchangeably.”
defines reliability as the ability of the electric power system to deliver electricity to the S e
end-user.2?5 In contrast, Eversource’s definition of Resiliency is the ability of the power Commented [A115]: The Company does not agree with
. R . . this statement. It is not accurate.
system to withstand and recover from low probability, high impact, extreme weather, and
adverse conditions, including weather and other natural causesLZf‘ier put another way, _ - -| Commented [A116]: Eversource uses the terms resilience
the ability to withstand a storm and other significant events, and recover from them in a and reliability consistent with the industry standards. These
are not Eversource specific definitions.

reasonable amount of time.??” Reliability is the historical performance of a system or
circuit, while resiliency is the future performance of a system or circuit under potentially
extreme conditions.‘

- [ Commented [A117]: See Comment #50. ]

While Eversource does not have a formal documented process for triggering
resiliency projects,??® resiliency goals have been set as follows:??°

. LSystem Adaptation - The reduction of the impact of events (both outage
frequency and duration), and
e System Survivability - The maintenance of adequate functionality during and
after the event.\ [ Commented [A118]: See Comment #63. J

When the industry evaluates reliability performance and calculates metrics, it is
usually done with and without major events. Major events are excluded to focus on the
day-to-day performance of the system. Major events, typically weather-related, have a
low probability of occurring, but they can have significant ramifications. Electric utilities
must prepare the system for such events and have active plans to respond. Although
PSNH ranks in the 15t and 2"¢ reliability quartiles excluding major events (see Reliability
section), that PSNH only ranks in the lower portion of the 3" reliability quartile when
major events are included?® suggests \there are opportunities for improving resiliency to
reduce the impact of storms and improve restoration capabilities post-stormL especially - | Commented [A119]: FACTUAL ERROR. PSNH cannot and

when considering the observable increase in frequency/intensity of storms in New should not compare with New England as the extreme
events that took place differ. The random nature of these

events devalues comparison across time and space unless
randomness and variability can be filtered out somehow.

225 Data Request BPA 14-006

226 Id

227 Interview #16

228 Data Request BPA 9-019

229 Data Request BPA 14-006

230 Data Request BPA 7-007, Attachment pages 10-12
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England.?3! (While not part of this business process review, RCG believes it would be
advantageous for PSNH to review/update its emergency response plans.)

Examples of resiliency-based capital projects initiated by PSNH include the
following:

e Upgrading distribution poles, shown to have ground line rot issues, to
stronger class 2 wood poles or more resilient steel poles in areas of difficult
access;

e Replacing cross arms with composite ones;

e Reconductoring to more resilient conductors such as covered wire and
spacer cable in areas where tree damage is more prone; and

o Installing distribution automation (automated switching) to reduce the
impact of customer outages by isolating faulted feeder sections.

The question always is, “When is reliability/resiliency good enough?” Or, put
another way, how can capital funds be best allocated to meet reliability targets and satisfy
resiliency goals? Some in PSNH contend resiliency has not been a problem;?3? others say
improvements are needed.??3 The ultimate answer lies in which projects get approved.
Today’s submittals must follow the latest Eversource capital-approval process, including
technical and cost justification components. The more compelling the case, the more
likely the approval. Distribution Engineering collaborates with SystemStandards

Engineering and Resiliency & Reliability greupEngineering to identify potential resiliency
projects.?3

PSNH’s core capital distribution investments are primarily in overhead equipment
and facility upgrades to make the system more resilient to major events while preparing
a platform for integrating advanced technologies (e.g., DER) at virtually any point on the
system, including the ability to accommodate two-way power flows on distribution
lines.?3>

Since conditions change yearly, the assumption that “reliability is good enough” is
not acceptable. There will always be risks and corresponding needs for corrective actions.
Investments in resiliency measures are needed to prevent/minimize catastrophic events.
PSNH looks to the industry for guidance on how far to go and when to stop.?3¢ Two
important PSNH system characteristics are the significant number of trees present and

21 Data Request BPA 14-006

232 |nterview #61

233 Interview #16; Data Request BPA 7-007
234 Data Request BPA 9-019

235 Data Request BPA 1-005

236 Interview #11
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the system's high probability of ice buildup on the lines, which places PSNH in a high risk
position.

PSNH believes investments in reliability and resiliency are necessary to remain in
the 1%t quartile (preferably) or 2" quartile (at worst) peer reliability performance
categories.?” The nightmare scenario is an ice storm with the wind causing tremendous
damage from falling trees and bringing down power lines and poles. When protective
devices (switches) try to operate to clear faults, the devices cannot because contacts are
frozen shut. Worse yet, feeds from either end may be cut off by system faults. There is a
need to protect against 60-70 mile/hour winds which seem to be occurring more
frequently.?®® Ice, ice loading, and wind are ongoing concerns, even for well-trimmed
RoWs.?3? For these reasons, PSNH has placed a high priority on reliability- and resiliency-
related investments.

PSNH believes operations does a very good job of maintaining substation
equipment. However, there is a concern (this has not happened yet) that failure events
will start to increase due to aging infrastructure. For example, several 62.5MVA and 44.5
MVA transformers are 50+ years old.?*° The oldest 140MVA transformer is 36+ years old.
In response to these concerns, PSNH is taking measures to quantify and prioritize actions
using the EPRI-based PTX transformer assessment tool (discussed in earlier sections of
this report).

\A substation resiliency program in the process for several years is the oil circuit
breaker (OCB) replacement program, which focuses on replacing aging and PCB-
containing equipment. If a substation OCB fails, many customers can be affected. If the

OCB contains PCBs, potentially significant environmental cleanup will be required.?** - [Commented [A120]: See Comment #64.

\PSNH believes the biggest obstacle for reliability-based projects is getting them
scoped, engineered, approved, and included in the capital plan. Three active distribution
substation projects (White Lake, Dover, and Monadnock); and seventeen (17) additional
distribution substation projects were identified in the 2020-2029 Load Flow Study as
having (N-1) contingency violations (based on the DSPG revised planning criteria).?*? 14
of the 17 projects were due to STE (Short Term Emergency) rating violations, bus faults,
bus-tie breaker issues, and single-contingency transmission issues (causing a double-

contingency condition on the distribution system)—.)L (Refer to Appendix A for a complete - [Commented [A121]: See Comment #65.

list of projects and respective violation summaries.)

27 |Interview #16
238 |nterview #16
239 Interview #11
240 |nterview #61
241 |nterview #61
22 Interview #62
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These 20 substation projects total $225 M based on conceptual engineering
estimates. PSNH believes all 20 are needed. However, that would exceed the annual
capital budget. According to PSNH, “The challenge (then) becomes prioritizing and
spreading them over a reasonable period of budget cycles to get them all done
prudently.”?*3 The updated capital approval process is expected to facilitate this process.

PSNH determined NH’s pole inspection program meets today’s needs but is
concerned about future resiliency needs. 35% of the pole population is 40+ years old. The
concern centers around what the former inspection program did not do, proactively
replacing the oldest poles. The inspection program looks forimminent replacement needs
(<10 years). PSNH believes better pole integrity/replacement metrics are needed from an
asset management perspective, which is the position taken in recent rate cases.?**

Customer expectations are changing, and according to one interviewee, “We
don’t want to fail 400-4,000 poles in the same storm.” Add to that the changing nature of
weather and the concern is magnified. Customers could be out for eight or more days in
worst-case scenarios. PSNH believes the pole replacement target should be closer to
1,000 poles/year rather than the relatively small number done today. PSNH believes
replacing poles in clusters rather than one at a time is the most cost-effective approach
from a resiliency point of view.?%>

PSNH does not believe a resiliency program can be based on the following
position: “In the last five years, we have not had a storm that resulted in more than a two-
day outage for customers.” Customers, regulators, and politicians are not going to accept
two-day outages. So, resiliency is essential in meeting and maintaining reliability
expectations.?

Recommendations

R.17 Conduct a protection and coordination study in conjunction with System
Planning at the distribution circuit level to better understand and anticipate how
2-way power flows can be safely accommodated.

R.18 Take more aggressive actions to correct chronic problem feeders by
implementing one or more of the following:

e Reduce COSAIDI targets to encourage more aggressive distribution
automation and sectionalizing schemes;

23 Interview #62
244 Interview #11
255 Interview #11
28 Interview #62
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e Find locations where alternate feeds can be feasibly constructed for long
radial circuits, i.e., create circuit loops, not just segmented customer groups;
and

e Apply localized NWA solution options when looping feeders is not a feasible
alternative. Revisions to the NWA Framework Tool may be required.

Distributed Energy Resources (DER)

Distributed Energy Resources are not currently subsidized (except for solar
rebates) or mandated in NH although deployment throughout the state is ongoing. As a
result, PSNH’s DER policy is in its infancy (despite Eversource having formal DER policies
in CT and MA). Nevertheless, PSNH is developing a DER strategic roadmap and addressing
DER applications on an as-needed basis.

DER integration is a slowly evolving issue for NH since penetration levels are low
and not expected to rapidly increase.?*” Lacking government incentives, only organic
growth is expected in solar and energy storage. (The average NH DER application is 15-
20 MW with about 30 applications per week being received.) Developers who would like
to sell power to green energy buyers are evaluating the merits of connecting to the 34.5
kV express feeders on the low side of the power transformers.2*

Currently, 107 MW DER is installed; 8 MW is under construction; 80 MW
completed impact studies (five signed interconnection agreements with an average size
of 15 MW), and an additional 70 MW is waiting for impact study completion. Developers
are expected to pay interconnection costs, a significant disincentive?*® but a standard
industry practice in states where DER incentives do not exist. As expected, this is a source
of contention between the PSNH and DER developers.?>°

\DER hosting capacity maps show best interconnection locations. In MA and CT,

hosting capacity maps were developed using Synergi software. In NH, hosting maps do . [Commented [A122]: See Comment #66.

possiblet More complete what-if studies can then be performed when investigating DER - [COmmented [A123]: See Comment #67.

integration capabilities (including the impact of electric vehicle charging stations) and
associated system performance (including how to safely address two-way power flows),

247 |nterview #62; Interview 34
28 Interview #62
249 Interview #13
250 |nterview #34
251 Interview #13
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especially when advanced load forecasting algorithms (future scenario modeling) are
used.

System Planning is responsible for DER interconnection strategies, including
meeting hosting capacity Hmitatiensneeds and two-way power flows (1-way radial now}
eenstraints:). Protection & Control (P&C) is responsible for DER system protection and
associated device settings (e.g., transfer trip, relays). The NH DER integration strategy was
initially part of an NH Grid Modernization Program (GMP) not yet approved by the PUC.
Integral to the Plan was a systematic conversion of the distribution system to handle two-
way power flows from one-way radial designs. The nightmare scenario is if DER
penetration quickly increases, significant changes in system design/protection will be
needed in a relatively short time to meet hosting capacity and two-way power flow
requirements.?>?

In mid-2020, an Order was issued by the NH PUC to create a DER stakeholder
group of DER developers and the Office of Consumer Advocate (OCA). The Order was
subsequently paused due to PSNH’s motion for reconsideration/clarification, and DER
efforts went into a holding pattern with no timetable for reinstatement. In the meantime,
PSNH is moving forward with a strategic DER roadmap development effort.?%3

Recommendations

R.19 Introduce incentives to encourage DER solutions for end-users.

R.20 Develop and conduct in-house training programs for New Hampshire DER
hosting map development engineers. Lessons learned from Eversource CT, and
MA should also be integral parts of this training.

Third Party Claims

8.1. Within the external constraints of third-party damage recovery, PSNH has a
reasonable process to track and recover the costs associated with third-party
damages to the distribution system and transfer the net costs into ratebase.
However, the process is not fully documented in writing which could create
opportunities for varying interpretations of how to execute the process and any
decisions required.

In RCG's experience, when a third-party entity damages a typical utility's property
(generally already included in ratebase) the utility must repair or replace the damaged
equipment to ensure reliable and safe service. As the damage is unpredictable, the

252 |nterview #34
253 Interview #19
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financial impact can vary from period to period. All or a portion of the capital expenditure

(and maintenance expenses) may be ‘offset by billingste-recoveries from the responsible - -| Commented [A124]: Factual Error — this statement is
party {causing the damage or the responsible party’sparty's insurance eompany}-causing TG Mie il el s eifis by i bl i@

the responsible party or insurance company when the bill is
the-eamagecoverage. generated. The collection process may be quick, with one

payment, or may take years with a monthly payment plan.

A typical utility estimates an annual amount for capital expenditures within its This does not impact the capital project because the capital
capital budgeting process. That amount is reconciled to the actual cost of repairing the mfelf=G s @i oy e il aimman: il e e Ci i
. . responsible party is identified and billed. The cash

damage less the recovery of those costs from the responsible party causing the damage. walltecilio ragsvany e (s oo fiaee: @ Hie e
The costs of repairs would typically enter ratebase (less the recovered costs) during a rate expenditure.

case or tracker mechanism as authorized by the regulatory scheme.

During PSNH’s request for its first step adjustment pursuant to the settlement
reached in Docket DE 19-057, treatment of its post-rate decision capital costs prompted
questions from the Division over how PSNH accounted for the capital costs and the
associated recovered costs. At that time, PUC Staff (now the Division) conducted an audit
of the initial 2019 Step adjustment, and the audit report was submitted at the time of the
second step adjustment (2020) filing and third-party claims became an issue in that
proceeding. Cross-examination covering the issue took place, and the Commission
decided to include the issue within the Business CapEx Process Audit.

“Eversource discussed its treatment of costs related to replacing
plant in service when a third-party damages utility property. Eversource
explained that once the Company knows that the damage was caused by a
third party, and the third party is identified as responsible for payment, the
Company will bill the individual or insurance company for the damages.
Once Eversource generates the bill for damages, Eversource credits the
work order within the annual project in the calendar year that the Company
actually bills the third party. Eversource argued that it would be
inappropriate to assume recovery of damaged plant is a given and stated
that this topic should be addressed during its upcoming business process
audit. ">

The Division audit (February 1, 2021) states , “To date, PSNH has not responded
sufficiently. Audit Issue #1"" PSNH included $1,789,400 in the current 2019 Step
adjustment. This figure does not account for the anticipated contributions of
$(1,189,200)." 255

The Division audit process includes two opportunities to potentially resolve
differences through the discovery process and the comment period provided to the
utilities. As a result, drafts and input were exchanged between the Division auditors and

254 Order No. 26,504 Page 3
255 Data Request BPA 5-004, Attachment Page 3
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PSNH. The audit was issued, and PSNH provided comments.25® According to PSNH, there
was limited discussion. The Division audit group concluded that it could not confirm or
trace the expected reimbursement offset based on its review of PSNH’s filings.2>” The
Division's audit report was entered into the case as an exhibit in the 2020 Step adjustment

hearings by the Division with the subsequent cross-examination of PSNH on the issue.?>®

8.2. Third-party damage presents PSNH with some unique challenges as the
incidence and timing of damage are beyond the PSNH's control.

While third-party damages are a small part of PSNH's annual capital expenditures,
all or some portion of those expenditures (the amount not reimbursed by the responsible
party or its insurance coverage) will eventually enter ratebase and become a cost of doing
business and thus increase rates paid by customers.

Unlike standard PSNH-initiated capital projects, third-party damage is not initiated
by PSNH, and the work scope and timing are only under PSNH's limited control. While the
total capital amounts are accumulated into a budgetary line item, they consist of many
independent incidents. The exhibit below indicates the number of incidents.

Exhibit 34 - Annual number of events and the number of identified offenders

Year?® Number of Total Costs Before Responsible Party
Incidents2®° Recovery?5! Identified?62
2017 1,197 $2,172,199 515
2018 1,421 $ 2,560,753 594
2019 1,584 $ 2,467,492 640
2020 1,231 $ 2,929,850 448
2021 1,308 $ 3,106,301 478

Typically, PSNH is notified of damage to its facilities by the police as they respond
to and investigate an accident. In other incidents, third-party damage may be caused by

256 Claims Panel #1 1:27:35

257 Data Request BPA 5-004, Attachment Page 5

258 Claims Panel #1 1:27:35

259 Incidents and amounts may be out of synch due to date of recording the various aspects of the

incident

260 Data Request BPA 8-013

261 Data Request BPA 5-003

262 Data Request BPA 8-013
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a contractor damaging PSNH's facilities that require a response by PSNH. During routine
inspections of PSNH's facilities, third-party damage may be detected.

‘ 8.3. PSNH's responders immediately document the site in written form, photographs ‘
of the site and identification of the responsible party (if available); together
create a formal record of the event.

Depending on how the incident is reported and the severity of the damage, the
initial work and investigation are performed by a Response Specialist?® or a line crew.2%
PSNH on-site responders may take a photo of the responsible party's license plate at the
scene.?®® That information is embedded within the electronic record of the work order.26¢

Reimbursement for third-party damages can take a substantial effort and take
significant time to resolve. PSNH's collection for third-party damages is hampered by the
state of New Hampshire's not requiring mandatory auto liability insurance, the
responsible party's ability to pay compared to the cost to collect, the availability of police
reports, and unreported (hit and run) incidents. However, the collection is aided by the
NH DMV license suspension process.

8.4. While PSNH has a process for discovering, tracking claims,?6” and accounting for

the costs of third-party damages, that process is not formally memorialized in a
written policy that spans the entire process.

PSNH does not have a detailed flowchart or process document for the entire third-
party claims process®®®. Although PSNH provided a narrative in response to a data
request?® the third-party process is not recognized in a separate—and-distinct Sarbanes

Oxley (SOX) accounting process«(-eaeh—ﬂﬂﬁo&#éa%a—pem{—has—s%aeeeanang—eem%
M“M%mem% 27 - *| Commented [A125]: There are Sarbanes Oxley controls

in place in the Claims department and the Accounting
Conceptually there are three types of major damage claims. (The "Type" department. There is no separate and distinct SOX process

. . . for the entire third-party process, but there are SOX
designation has been created by RCG solely for clarity.) I O et N A o

financial reporting

263 Interview 71 and Claims Panel #1 3:43 and 26:07
264 Interview 72

265 Claims Panel #1 7:18

266 Claims Panel #1 8:35

267 Data Request BPA 16-001

268 Claims Panel #1 1:33:14

269 Data Request BPA 5-005 and Claims Panel #1 16:25
271 Claims Panel #1 1:34:09
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e Type 1-The responsible party cannot be identified (hit and run event).?’> No
potential offset of costs is expected.
e Type 2 — The responsible party is identified and has liability insurance.
Reasonable expectation of payment:
0 Payment may not be for the amount originally billed due to insurance
PSNH negotiations related to the asset’s depreciated cost.?”3
e Type 3 — The responsible party is identified but has no insurance. Extended
time to receive payment (if any) due to:
0 Payment plans,
O No assets,
0 Costs of recovery (legal fees) are expected to exceed repair costs, and
0 The final payment status (none or partial) may take years depending
on the processes involved. 274

‘Due to the timing of the repair compared to the eventual recovery of none, all, or
a portion of the costs from the responsible party, a reconciliation process is needed to
recognize and confirm accounting for the actual payment level compared to the amount

billed to the entity.\ - °| Commented [A126]: See Comment #17.

8.5. Incident Discovery and Claim Development: The Administrators, who are the
designated employees responsible for capturing, validating, and monitoring the
costs of third-party damage, appear to be functioning well and are appropriately
managed.

RCG interviewed two Administrators (a position located at the regional operating
centers) who described PSNH's process to determine if an incident has occurred and then
create a claim. Daily, the Administrators monitor activity such as trouble reports from the
outage-reporting system to find incidents. The priority of this monitoring is considered
second only to payroll. The Administrator will create an individual work order for each
incident.?”> The initial preparation of the claim is handled by an Administrator?’® at the
local operating center. The work order contains backup information including incident
photos.?”” The costs of the incident are retrieved from PSNH work order records and time
reporting. Some inherent time delays are attributed to all until other costs are entered
into the work order, such as environmental response contractor and material costs.?’

272 Data Request BPA 8-013 and Claims Panel #1 51:45
273 Claims Panel #1 35:28

274 Claims Panel #1 1:36:00

275 Claims Panel #1 32:08

276 |nterviews 71 and 72

277 Claims Panel #1 40:06

278 Interview 71
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The Administrator will search for the responsible party within the records entered
by the PSNH responder. The Administrator will use the Lexis-Nexis document database
and if necessary, make personal contact with local police to obtain a police report.?’® The
identification of the responsible party may be difficult as not all damage is reported to
the police, such as hit and run incidents?®® and damage found later during routine
inspections by PSNH. Further, obtaining police reports has been complicated by COVID-
19 and freedom of information issues.?®! In some cases, long delays have occurred.?8?

If an Administrator is unavailable due to absence, such as vacation orillness, there
is a backup procedure in place to ensure that the monitoring for incidents continues.?%3

8.6. The job description for the Administrator function does not include the third-
party damage function and \therefore is out of date.

As part of RCG's investigation, the Administrator's position description was
requested. RCG found that the duties within the provided job description?®* did not
include the third-party incident discovery and claim creation functions. The job title is

incorrect; therefore, the position description is outdated. - [Commented [A127]: See Comment #8.

‘ 8.7. The description of the initial portion of the claim process performed within the ‘

\ operating center was detailed in a narrative provided however, the checks and \
balances are unclear. 28° Combined with the lack of a detailed process flowchart
or other similar definitions, RCG is concerned that the claim development

‘ process is not well defined, and therefore subject to possible misinterpretation. ‘

The Operations Supervisor determines when to close out a work order?® and
reviews construction work in progress to determine if incidents have not been
processed.?®” During a panel interview conducted by RCG, a PSNH participant noted if a
claim is not generated, it “does not percolate in our system.”?%¢

\It is unclear to RCG, who is responsible for confirming that no third party can be
identified. This would be a control issue as the Operating Center management could

circumvent the claims process. RCG found no evidence of this occurring. - [Commented [A128]: See Comment #9.

279 Interview 71 and Claims Panel #1 13:18

280 Claims Panel 14:48

281 Interviews 71 and 72

282 Data Request BPA 12-005(d)

283 Interview 72

284 Data Request BPA 11-002

285 Interview 72 and BPA 12-1 Attachment Page 5
286 Claims Panel #1 44:05

287 Claims Panel #1 44:46

288 Claims Panel #1 11:42
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Recommendations

R.21 PSNH should develop a formal method to track the status of claims in process
but not yet completed at the operating center level. \

R.22 \PSNH should create an accurate job description for the Administrator position
that reflects the importance of the claim’s preparation process.[

R.23 \PSNH should revise the third-party claims process to have the Claims group
review incidents where no responsible party is identified or when the operating
center management has closed an incident without generating a claim. \

8.8. Claim Processing: The process to administer and resolve claims with the
responsible party is defined, appears to be functioning well and is appropriately
managed.

Once the incident cost is established by the Administrator and approved by
Operating Center management, the information is forwarded to the Claims Department,
which processes the claim. The Claims Analyst contacts the responsible party and seeks
payment?® based on information in the police report or contact with the responsible
party. Supported by a tracking system to follow up on the claims billed?®°, the Claims
Analyst may make multiple follow-up contacts, negotiate payment arrangements, and, if
necessary, request the NH DMV to suspend the responsible party’s license for failure to
pay for the damage.

Payments are tracked monthly as payment plans extend over time and therefore
are monitored.?®! If the responsible party fails to pay after four months, a “14-day letter”,
which is a notice of the possibility of license suspension, is sent to the responsible party.???
The Claims Analyst typically allows 30 days for a response and then will request the NH
DMV to suspend the license of the responsible party.?®®> The possibility of license
suspension has proved a good tool for the claims process.?®* When suspension cannot be
achieved, the claim will typically be sent to collections.

8.9.  Accounting for Claims and Reimbursement; while not specifically documented ‘
but detailed because of RCG’s interviews and PSNH’s responses to RCG data \

289 Claims Panel #1 36:31
2% Data Request BPA 12-008, 16-001 and Claims Panel #1 1:12:11
291 Claims Panel #1 1:13:04
292 Claims Panel #1 1:13:21
293 Claims Panel #1 1:13:48
2% Claims Panel #1 1:14:12
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requests, accounting for third-party damage and the offsetting reimbursement
is a defined and managed process.

Once the claims process has begun, the accounting for the claim takes place. Costs
are moved from FERC Account 107 Construction Work in Progress to Account 106 Work
Completed but not Classified. Charges are classified according to FERC accounting
conventions,?®® and costs are apportioned between capital and O&M accounts?®,

8.10. PSNH customers are protected by the PSNH’s immediate recognition of potential
reimbursement from responsible parties (the Sundry Bill process) while the
collection process is underway. The amount recognized is reduced by the reserve
analysis.

At the same time, the potential (but not yet collected) Sundry Bill to the
responsible party is recognized as an offset in Account 108 Accumulated Depreciation.
PSNH provided the FERC accounting guideline that suggests the reimbursement be
credited to Account 108 as a recovery from insurance.?®’

The actual level of the reimbursement for an incident is often different than the
initial bill, which will decrease the amount credited to Account 108 in a later time period.
The difference may result from negotiations with the insurance carrier, negotiations with
the responsible party, non-payment by various parties, or differences in overhead
percentage charges, which may change monthly.2%

8.11. The accounting process for establishing reserves for non-payment of billed
reimbursement is defined.

Periodically PSNH will review the status of reimbursements (Sundry Bills as a
whole) and adjust the reserve amounts to reflect the potential for non-payment of the
Sundry Bills that have previously been rendered. While the analysis of uncollectible
accounts®® —uses—judgementfactorsis considered an “art” to deal with the “pooled”
uncollectible3®® the concept of the uncollectible reserve balance3 is similar to the
reserve established for customer receivables®?. PSNH provided the process used to

2% Claims Panel 46:08
2% Data Request BPA 12-005
297 Data Request BPA 12-006
2%8 Claims Panel #1 1:24:53
2% Claims Panel #1 50:12
300 Claims Panel #1 55:29
301 Claims Panel #1 58:38
302 Claims Panel 59:14
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establish such reserves3®® and an analysis from January 1, 2019, as requested by RCG.304
This process includes input from the Claims group.

Each year an annual budget for damage is established (project # INS9R)3%, A
“supplemental” request will be developed if a budget overrun looks possible.3%¢ The
overrun is not a result of PSNH actions as the damage is caused by third parties, whether
identified or not.

8.12. A programming error leading to a misclassificationmisallocation of credits is in
the process of correction, and a temporary mechanism is being used in the
interim.

A programming error in the implementation-efa-nrewsourcesoftwaresystem-that
interfaces—into—the—accounting systemsoftware resulted in reimbursement—credits

assigned to FERC-Account 107 Construction Work In Progress instead of FERC-Account 108
Accumulated Depreciation-n-the-appingprocess.. This was disclosed in a footnote to a
data response rather than during an interview or the body of the response.3%” On follow-
up, PSNH indicated that it is transferring the amounts quarterly to correct this

rriselassificationmisallocation3®® and that a \consultant has been engaged ko correct the - Commented [A132]: Disclosed in original data

erroneous elassifieationallocation process within the software3®. response (not in follow-up) as the Maximo team was the
on-site consultant managing all post-implementation

issues and resolution.

Recommendations

R.24 \PSNH should develop a flowchart and process narrative to define and illustrate

the entire third-party claim process in one document. ‘ - {Commented [A133]: See Comment #10.

R.ZS\ PSNH should correct the software which improperly allocates reimbursements

to Account 107 instead of Account 108. L - {Commented [A134]: See Comment #11.

‘ 8.13. Communications (Third-party Claim Process Review) ‘

In any regulatory filing, including an application for rate relief, the typical utility
has the burden of proof. Implicitly the utility also has a burden to reply in a timely fashion
according to the norms in that regulatory jurisdiction.

303 Data Request BPA 15-013
304 Data Request BPA 15-014
305 Claims Panel #1 1:03:31

306 Claims Panel #1 1:03:32

307 Data Request BPA 12-005(c)
308 Data Request BPA 16-002
309 Claims Panel #2 18:30
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To facilitate the review of the third-party claim process, PSNH suggested using a
Claims interview panel. Ultimately, there were two Claims interview panels. Using
interview panels permitted a wide-ranging positive discussion that explained the

functions of the involved PSNH groups and their interactions, rather than piecing together
details from several interviews.

8.14. Relevant items were not disclosed clearly or in sufficient detail by PSNH in data
responses.

In response to a data request for the Administrator's job description, the response
did not highlight that the job description provided was‘outdated and therefore not useful {

for the purposes that RCG requested.3!° Only after RCG’s informal questioning of PSNH
was this situation confirmed. ‘

‘A rriselassificationmisallocation by a-nrew software program of reimbursements

was disclosed within a footnote to a data response rather than directly disclosed in that
data responsef{lL

\Extended time to release a third-party claim work order due to a late police report
was apparent when comparing various dates within the documents provided as a data

8.15. PSNH’s overall communications, in the context of the review of the third-party |

damage process by the Division (including the audit group) and the review by |
RCG, was neither timely nor complete.

The requests to schedule interview panels have taken well over a reasonable two |

weeks (ten business day) expectation, and no estimated date to schedule the interview
panel was provided in the interim period.

Many data responses have taken well over a reasonable two weeks (ten business
day) expectation, and no estimated date of delivery was provided in the interim period.
In RCG’s experience with management and process audits, we have not seen such
response times (up to 45 calendar days).

Recommendations

310 Data Request BPA 11-002
311 Data Request BPA 12-005(c)
312 Data Request BPA 12-005(d)
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/

/| Commented [A137]: See Comment #12.

Commented [A135]: The Company responded to the
| data request to provide the Administrator's job
description. The job description is part of a collective
bargaining agreement and is useful and reflective of
the administrator position for PSNH. It may not have
been useful to RCG, but a union job description will
include an “all other duties as assigned” to allow PSNH
management flexibility on what can be assigned and
performed by a bargaining unit employee at the area
work centers.

/{ Commented [A136]: See Comment #8.

| Commented [A138]: R.27 was the outcome of one data
request (BPA 12-005) where the auditor requested the
following,

“Please provide sample workorders for third party
damage events that show the charges incurred, the billing
to the “wrongdoer”, and the eventual unitization into the
respective accounts. Provide an example for each of the
years 2019, 2020, 2021. Please include the respective
general ledger transactions for each of these sample
events.”

As requested, the Company provided sample workorder
detail for one event in 2019, 2020, and 2021, resulting in
approximately 800 rows of raw data of the charges incurred,
billings to “wrongdoer,” and the unitization into the
respective FERC Accounts. The Company then prepared a
Summary table cover page, not requested, for each event to
provide the auditor a roadmap and footnotes explaining
additional items the Company highlighted for the auditors
and provided further transparency. The “disclosure within a
footnote to a data response” was on the Summary page
supporting the data detail. The Company has attached the
data response for the year 2021, which included footnote

(3):

(3) The reimbursement should be recorded in FERC Account
108; however, the Maximo conversion caused certain
accounting transactions to be recorded at their basic levels.
- The Maximo conversion in January 2021 created the
defect in the mapping of third-party damage claims against
FERC Account 107 (CWIP), rather than 108 (Accumulated
Depreciation).

- There is a defect ticket with the Maximo team to correct
the mapping to FERC Account 108, in accordance with FERC
accounting rules.

|| There is no impact to Eversource customers, as the Plant
value used to determine the Step adjustments includes all

| Plant FERC Accounts (101 through 108).

[ Commented [A139]: See Comment #18. ]
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R.26 If PSNH cannot complete a response to a data request and transmit the data
response within ten business days, an estimated completion date should be
formally transmitted by the tenth business day.

R.27 \PSNH should review its process and policy on data responses and determine if
burying deficiencies within the response presents PSNH in the best light

compared to accompanying deficiencies with a resolution plan. \ [Commented [A140]: See Comment #12.

R.28 To facilitate and clarify data requests and data responses, PSNH and the Division
should consider adding technical conferences before and after data requests are
requested and responded to.
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Eversource Written Comments
May 31, 2023

Comment #

Description

#1

This statement is not correct. Alternatives are not deleted from the Solutions Design Committee (SDC) process. Eversource
would eliminate alternatives only if the alternatives did not solve the need. This may have occurred during one line project
review, but does not exist for stations projects, where alternatives remain in the solution selection form and other SDC
documentation. Also, the information referred to as “discarded” were not discarded. The alternative solutions were removed
from the final version of the funding documentation only. The analysis of alternatives remain available in the project files, which
are saved and can be provided in a data response, if requested by a key stakeholder.

#2

The vast majority of these predate the RCG Business Process Audit.

#3

The Company has a peer review process in the SDC review. It is not clear how much earlier in the process the Company could
introduce alternatives than during SDC. The Company will consider embedding a formal review process in the
Planning/Engineering departments. Also, the decision on what the alternatives are comes from the project team and project
sponsor organization. Only the final alternatives are included in the formal documentation. System Planning, Engineering, and
Ops managers are informally involved in guiding their team members and provide a peer review.

#4

One of the reasons the invitee list is so large is to solicit outside perspectives and allow for training of newer members of the
engineering organization.

#5

This is not factually correct. No alternatives are deleted from major project documentation.

#6

Statement based off the opinion of one Eversource employee, Interview #61. Other Eversource employees were asked a similar
question in their interviews and responded quite differently for P&C Engineering related participation in these groups. Thisis a
strong example of “missed communication” as it is based on the experience or opinion of one employee, which was not
validated by other employees.

#7

R.21 - The Company has developed a Power Bl dashboard to track these third-party damage claims at the operating center
level.
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#8 R.22 - The current job description for the Administrator position is accurate and states, "all other tasks as assigned." Since this
is a bargaining unit position, the job descriptions cannot be altered as the descriptions are tied to contractual agreements. The
job description was not outdated or stale. In addition, the entire Administrator role is important and having one process (third-
party claims) described in the job description does not make that role or responsibility more important than the others.

#9 R.23 - The Claims team will meet quarterly with the Operations team to review all damage claims over $10,000 that have no
responsible party identified.

#10 R.24 - This recommendation will be addressed in 2023 as part of the ongoing CFO initiative related to third-party damage
claims.

#11 R.25 - The Maximo software implementation issue regarding the misclassification of third-party damage claims
reimbursements to FERC Account 107, as opposed to FERC Account 108, was corrected on July 29, 2022.

#12 R.27 - The recommendation was the outcome of one data request/response (BPA 12-005) where the auditor requested the

following:

“Please provide sample workorders for third party damage events that show the charges incurred, the billing to the
“wrongdoer”, and the eventual unitization into the respective accounts. Provide an example for each of the years 2019, 2020,
2021. Please include the respective general ledger transactions for each of these sample events.”

As requested, the Company provided sample workorder detail for one event in 2019, 2020, and 2021, resulting in
approximately 800 rows of raw data of the charges incurred, billings to “wrongdoer,” and the unitization into the respective
FERC Accounts. The Company then prepared a Summary table cover page for each event, which was not requested by the
auditor but was provided to the auditor as a roadmap with footnotes explaining additional items the Company highlighted for
the auditors, which the Company felt provided further transparency and clarity to the auditors, rather than just providing the
data. The “disclosure within a footnote to a data response” was on the Summary COVER page supporting the data detail the
Company provided as an effort to be more transparent.

Footnote (3) in the Summary COVER page of the data response was as follows:

(3) The reimbursement should be recorded in FERC Account 108; however, the Maximo conversion caused certain accounting
transactions to be recorded at their basic levels.

e The Maximo conversion in January 2021 created the defect in the mapping of third-party damage claims against FERC
Account 107 (CWIP), rather than 108 (Accumulated Depreciation).
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e There is a defect ticket with the Maximo team to correct the mapping to FERC Account 108, in accordance with FERC
accounting rules.

e There is no impact to Eversource customers, as the Plant value used to determine the Step adjustments includes all
Plant FERC Accounts (101 through 108).

The Company did not “bury deficiencies” within the response. Rather, the Company highlighted the deficiency to the auditors
in the table and provided footnote (3) to explain why the reimbursement was not recorded to FERC Account 108 in the raw
data. In addition, the Company also described the resolution plan in the footnote (a deficit ticket was created with the Maximo
consulting team to correct the mapping error) and the impact to PSNH customers (no impact as the rate base was not affected).
Thus, the characterization of “buried deficiencies” is inaccurate and should be removed.

#13 The Company has updated APS-01 to clarify/change the use of the word “Supplement.”

#14 R.2 - Eversource Enterprise Risk Management (ERM) is not the appropriate team to perform risk assessments on projects below
the current threshold of $25M. CBRC (capital budgeting) provides this review.

#15 R.4 — Eversource will be updating APS-01 to clarify “Supplemental” terminology.

#16 The Company is in full agreement with this statement and understands that the use of the term “Supplemental” has created
confusion in the capital project lifecycle cost estimates. Use of the term “Supplemental” was historically used for any changes
to the original project authorization form (PAF). Supplementals were used during pre-construction design development,
contractor cost estimates updated for final bids received in competitive pricing proposals, or other developmental stages of a
project prior to the start of construction, as well as after construction began and through the project completion.

#17 There is a reconciliation performed, but there will not be a match in a given year of all the claims and all the collections because

of the delays in the cash collection process that are caused by several factors outside of the Company’s control (as described in
the audit report). For future step or regulatory filings, it is important to note that the reconciliation is based on each individual
incident, not the totality of capital project costs that were placed in service in any given year and included as part of the “Third
Party Claims” capital project program.
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#18

The statement, “extended time to release a third-party claim work order due to a late police report was apparent when
comparing various dates within the documents provided as a data response” does not qualify as an item to be listed under
section 8.14, which relates to relevant items not being disclosed clearly or in sufficient detail in data responses. The Company
disclosed and provided the detail when it was available to the Company. There was nothing withheld, the Company released all
documentation to the auditors. If sufficient detail was not available, it was not available to the Company from the police reports
provided and the Company was unable to receive any additional support from the relevant police department. The Company
recommends moving this paragraph to the “Police” sub-section of Section 8 in the audit report.

The Company implemented the usage of the NH FOIA statute (Right to Know Law). This will increase the time in which third
party claims can be filed. This solution was implemented in late 2022 and has already demonstrated a marked improvement in
obtaining public records.

#19

The Business Process Audit was not requested by the Commission staff (now the DOE). The Company suggested the process
as part of settlement to alleviate future disputes on project documentation and the Company and DOE came to consensus on its
inclusion in the settlement. From the Company’s December 1, 2020 transcript and closing statement, “Eversource was in
agreement that the business process audit would be a useful tool in ensuring that the Company, the Staff, and others, will have a
common understanding of what is done and how it is done, and what the expectations are and ought to be.”

#20

When the BPA was agreed to in the Settlement Agreement, there was an understanding that there were communication issues
with how Capital Project information was being communicated to Staff. The audit is clear that communication is an issue but it
was anticipated that, out of the BPA, the Company would receive guidance from RCG on how to communicate better with DOE
staff. The Company requests that RCG include in this audit solutions for how to improve communication with the DOE and the
Commission, up to and including a template to use for future filings, when providing Capital Project information for DOE and
Commission review.

#21

The Company does not understand how the Division’s concerns about PSNH’s approach to developing capital projects and
system planning, which “increased the number of proposed projects,” correlates to the lack of information on which each
estimate was based. The Company would request the paragraph be expanded to provide further transparency and clarity on
how RCG made that link and explain what critical information was lacking.
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#22

Although the statement says recommendations were identified, in the Communications section, the issue has only been
identified throughout the audit report, which was already discovered as a significant improvement opportunity during the rate
case proceeding in DE 19-057. The Company requests that RCG provide substantive and constructive recommendations for
resolving both verbal and written communications issues, “identified” by RCG, so the Company can work to make
improvements with DOE, the Commission, and other key stakeholders. For written communications, the Company requests
that RCG recommend a template for how to communicate most effectively, the Capital Project information so that DOE, the
Commission and other key stakeholders’ needs for their reviews are met.

#23

The Company requests the auditors to provide all other standard PSNH terms that were not consistently applied across the
processes or results, other than the term “Supplemental,” so that the Company may take corrective action.

#24

Eversource provided initial data responses using information readily available, which was not in the format requested by RCG.
Later, based RCG’s feedback, Eversource began to prepare data responses in the format requested by RCG, which was
information that needed to be prepared differently than what could be generated by system reports or reports already prepared
by the Company. Such preparation required more time. Eversource requested extra time (and RCG agreed) on two data
requests that were lengthy, as the information was not readily available and required numerous project managers across New
Hampshire to provide input. Those two data requests were the only two, out of more than 220, that were provided at 96 days
and 92 days, respectively, from date of receipt because of the number of New Hampshire employees requiring input and
information gathering. Adding to the delay was storm restoration efforts and end of year holidays (received late October,
submitted late January).

#25

R.6 - R.6 is redundant with R.1 and the Company recommend deletion of this recommendation.

#26

R.15 - The NWA Framework should not be updated for an audit recommendation as changes to the NWA Framework is beyond
the scope of this effort and a separate workstream is planned. The Company agrees that the Company could document the cost
analysis for traditional and NWA and identify the drivers of the differences.

#27

R.18 - The language in the first bullet should be revised to say, “Reduce COSAIDI or other reliability targets to encourage
more aggressive distribution automation...” COSAIDI does not apply to all instances. Also, in the third bullet, similar to the
Company’s Comment #26 above, the NWA Framework should not be edited or updated as a result of this audit
recommendation. The Company has committed to a separate process/docket to review the NWA Framework. The audit is not
the proper forum for designing the NWA Framework. In addition, the Company recommends the language in the third bullet be
revised as follows, “Apply localized NWA solution options, where suitable, when looping feeders...”
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#28

R.19 - This recommendation is outside the Company’s control and cannot implement as a business process audit recommendation.
The Company requests this recommendation be removed from the audit report.

#29

The Company recommends removing this sentence as it is confusing and unclear what it means.

#30

The Company is requesting additional clarity from RCG. Is RCG referring to a review the Company performed on a contractor
prepared design deliverable that was poor and had to be reworked and resubmitted?

#31

The Company agrees with the auditor’s findings. However, there is no value in providing the interim “building block™ estimates
as they are system generated, not meaningful and are not based on any documentation or information provided by the project
management team. These “building blocks” should be ignored going forward, for purposes of reviewing a capital project funding
authorization. The Company agrees with the auditor, stating, “once again, it creates another point of confusion for third-party
reviewers, even though PSNH must comply with the request.” The Company plans to include only the final pre-construction
authorization approval forms prospectively to avoid such confusion.

#32

This calls on PSNH to develop communications with the DOE and other key stakeholders regularly when PSNH makes CapEx
policy changes/advancements. The “what/why” communication should not wait until the next rate case. The Company
recommends the expansion of R.28 to include, “adding technical conferences before and after, (1) data requests are requested and
responded to, and (2) capital project policy changes are developed and implemented.”

#33

The Company notes there is no STEP capital project template provided as part of the BPA for purposes of providing a “leading
practice” deliverable to the Commission, DOE, and other key stakeholders when reviewing the Company’s capital projects placed
in service for prudency. A standardized template was identified as a work product arising from the business process audit and
this work product should be produced as part of this effort.

#34

R.10 - The System Planning department has established a modeling team to develop and test Synergi models and has developed
a process to include Distribution Engineering and other areas that impact the models.
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#35

R.11 - Please highlight specific model conversion improvements that would increase the rigor of data checking and conversion
process. The Company requests additional clarity on “perform a more in-depth/rigorous analysis” when comparing to what is in
place today. Was there evidence discovered during the audit process that led the auditors to believe the current analysis performed
was not satisfactory?

As of February 2022, the Company has a dedicated modeling team that owns and operates the Synergi models. Key task of this
team is to ensure data integrity and accurate model representation for all DER, Distribution Planning, and Distribution
Engineering teams. The team currently has eight engineers and works collaboratively with other System Planning and
Distribution Engineering groups. The resulting improvements on model build and cleanup have gone from multiple (six) weeks
to days (five to seven) as a result. In 2023, the expectation is that all models in the Company will be under management by this
team with a maximum clean up and build time less than five days. The Company has also implemented a detailed model
management process that now tracks and manages models throughout Eversource.

#36

R.14 - The Company has developed an NWA Framework that evaluates technical feasibility, cost to ratepayers, as well as global
CO2 impacts. The framework was filed with the Company’s current LCIRP. The Solution Selection Form (SSF) presented to the
SDC for each major capital project includes description of the need/violation, the solution alternatives, and now includes a
decision matrix capturing the impact of solution alternatives on various attributes, including cost, reliability, losses, environmental
impact and others. The Company’s Distribution System Planning Guide outlines the suitability criteria for NWAs and stipulates
that for each suitable traditional project, an NWA option would be included in the SSF presented to the SDC.

#37

R.16 - This recommendation, while generally fine, is not based on any finding or deficiency in the Company’s approach. The
Company already had a VVO program underway, which enables Conservation Voltage Reduction (CVR). The Company
recommends the statement to be revised to say, “Continue to investigate Conservation Voltage Reduction (CVR) potential...”

#38

Thermal loading is not the only driver for upgrades. Reliability and voltage are key considerations.

#39

The statement that the study led to several PSNH distribution policy changes when it applies to moving from Class 4 and 5 poles
to stronger Class 2 poles when existing poles are deemed damaged and unsafe actually applies to all of Eversource as it was a
system-wide standard policy change, not just New Hampshire.

#40

The Company is moving towards a data-driven condition-based pole inspection and pole replacement basis, where pole health is
determined based on historical data points (including inspection records). Pilots have been completed in other parts of
Eversource’s territory and will soon include New Hampshire.
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#41

The Company is commencing a climate vulnerability study for its three-state territory. The results of the study will include
probabilistic durations of cold snaps and heat waves as well as probabilistic estimates of ambient temperatures. These will be
used to recalculate the forecasted distribution loads for all three states.

#42

The choice of “Eversource” vs “PSNH” seems intentional throughout the document. However, there are cases where the
document incorrectly uses the terms Eversource or PSNH or the Company when describing a policy, procedure, or practice. The
Company recommends that the audit report reflect usage of those terms more accurately.

#43

Need to distinguish the two items here and to use correct terminology: (i) there are sectionalizing capabilities allowing PSNH to
isolate the fault to 500 customers maximum, and (ii) there are efforts to create ties with other circuits. The term “looped” is
perhaps deceptive because the loops are in the design of the distribution system, but on any given time, the distribution system is
operated radially.

#44

The entire preamble should be deleted from the audit report as it is unsubstantiated. Unless the auditors have heard specifically
from external parties that this is the case, there is no audit finding that supports such a strong statement and the audit report should
not include this editorial content.

#45

On principle, a substation failure is a larger issue than “localized system outages”. This example is not appropriate. There are
typically two transformers at each substation and the loading standards and transformer sizing methods allow for the failure of
one transformer in which case the second transformer feeds the load. And in the case of a single transformer station, there are
prescribed, verified load transfer steps to prevent extended outages. This is part of the station N-1 design.

#46

These statements should be referenced/substantiated. This is not how the Company sets its performance targets.

#AT

What about 2014?

#48

The sentence is misleading, confusing, or misinterpreted as it currently reads.

#49

The Company does not agree with the statement, “the low priority PSNH places on DER technologies.” Specifically, the
Company is rolling out DERs and has set up the advanced forecasting team, which now provides long term views of
electrification and DER initiatives to help the Company prepare for future DER penetration.

#50

The BPA report uses resiliency/reliability interchangeably and incorrectly in several areas. Resiliency refers to high impact low
frequency events and as such can be thought of as a subset of reliability.

-8-
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#51 The Company requests the auditors to provide more detail in this paragraph surrounding the audit findings or examples that
showed evidence that a significant area of improvement was management oversight of work being performed in the engineering
organization.

#52 The Synergi tool has now been transferred from the GridMod group to the System Planning team, who assumed full ownership
of Synergi Models and the Tool itself.

#53 The Company has established the Advanced Forecasting and Modeling team, which is now developing long range
electrification demand assessments to understand the impact of solar, storage, EVs, heat pumps, etc. on the system to better
prepare the Company. The Company is also commencing a climate vulnerability study for its three-state territory. The results
of the study will include probabilistic durations of cold snaps and heat waves as well as probabilistic estimates of ambient
temperatures. These will be used to recalculate the forecasted distribution loads for all three states.

#54 These are two different efforts; however, the BPA report continues to merge them together.

#55 If the Company has tangible targets, there is ONE least cost solution, not multiple.

#56 Intangible targets; therefore, not implementable as an objective for cost optimization.

#57 This statement is not accurate as written. When the interviews were conducted, the Company had just released the first version
of the NWA Framework and Tool. The Company has already formalized the move to an application on every project that meets
the criteria. It is correct to state, “no NWA solutions have been implemented in NH;” however, that is not the result of bad
screening. The Company is not in business to build NWAs just for the sake of building them, or because there is a desire to have
them. The Company builds NWAs because they are technically feasible and result in a lower cost to customers.

#58 The process now exists, the NWA Tool exists, and the NWA Framework is in place.

#59 The Company has no concerns on an NWA status statement being made on all New Hampshire electric distribution line project

PAC forms. However, the Company would like to note that in cases where an NWA investigation was not applicable, the status
statement can be as simple as, “due to the immediate need (less than six months) of the project, no NWA investigations where
conducted as set forth in the rules of the NWA Framework.”
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#60 The Company recommends revising the sentence because “an interconnected patchwork of load clusters” does not properly
represent the PSNH Distribution System across the state. The Company recommends keeping the statement simple as,
“PSNH’s Distribution System consists of 17,600 miles of distribution lines; and...”

#61 This statement is too general. The Company recommends changing language to state, “...the ability to minimize customer
outage minutes when expected or higher frequency/probability of occurrence events happen.”

#62 Whatever happens in the entire circuit, however, is factored into the reliability metrics. Thus, problems at the trenches of the
feeder that are impactful and/or frequent enough will make the feeder a WPC and thus the Company will likely assign it to a
workflow to mitigate. That workflow design will take into account the location of the outages (downstream trenches) and will
target solutions to that part of the feeder.

#63 "System Survivability" is not a term used by Eversource on resiliency goals. Response or recovery/preparedness are the standard
industry terms. The Company recommends using the following: “The industry currently categorizes resilience projects into (i)
mitigation, (ii) preparedness, (iii) response, and (iv) recovery. Please refer to the recent IEEE resilience technical report, linked
below.
https://opcom.velco.com/library/document/download/7134/DOE-IEEE Resilience%20Paper 10-30-
2020%20for%20publication%20%28002%29.pdf

#64 Aging infrastructure replacement is in the reliability bucket, not resiliency program.

#65 Why is this here? This is a resilience focused subsection. The remainder of this section refers to reliability and should be
moved to the reliability subsection.

#66 The Company is also launching GridTwin in NH, a tool which will allow the developers to not only find the best place on the
system, but also the best parcel. The Company has already launched GridTwin in MA.

#67 Already completed in NH since the completion of the BPA.
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