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International Comments “Dominion’s Proposed ‘Surry-Skiffes Creek Project’ — Issues
and Alternatives,” dated November 13, 2015

Dear Mr. Steffey:

On behalf of Dominion Virginia Power ("DVP” or “Dominion™), I am writing to
respond to a document entitled “Dominion’s Proposed ‘Surry-Skiffes Creek Project” —
Issues and Alternatives,” prepared by National Parks Conservation Association
(“NPCA?”) and Princeton Energy Resources International (“PERI™) and dated November
13, 2015 (“NPCA/PERI Comments” or the “Comments”) that has been submitted to the
Corps as a public comment in this proceeding.

DVP has previously provided the Corps with a detailed explanation of why and
how the need for the proposed Surry-Skiffes-Whealton Project (the “Proposed Project”)
must be, and has been, properly determined in accordance with mandatory federal
transmission planning and modeling reliability standards established by the North
American Electric Reliability Corporation (*“NERC”) and approved by the ederal
Energy Regulatory Commission (“FERC”). See Attachment 1 to Courtney Fisher’s
August 14, 2014 letter to Tom Walker of the Corps (“April 14 Letter™). A copy of that
Attachment 1 is attached to this letter. The Federal Power Act (“FPA™) requires, as a
matter of federal law, adherence to these “NERC Reliability Standards,” which impose
requirements for compliance with certain specific criteria, data and methodologies,
mcluding computer modeling, to ensure the reliability of the transmission grid in North
America. FERC is the agency of the federal government vested by the FPA with
exclusive jurisdiction to determine and regulate the reliability of the electric transmission
grid.

In summary, the NCPA/PERI Comments do not present any practicable
alternatives to the Proposed Project. The Comments’ suggestions to determine electrical
reliability based (a) on the Comments’ so-called “Revised Peak Load Forecast” (pages
10-26), which is based on inaccurate date and assumptions, or (b) on a methodology
purporting to “manage peak loads” without Yorktown Units 1 and 2 (pages 26-28), would
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violate the NERC Reliability Standards and the FPA. The Comments’ request (pages 28-
30) for yet another “re-evaluation” of submarine cable alternatives demonstrates the
authors’ unawareness of the extensive evidence on this subject previously considered by
regional and state authorities and the Corps. Finally, the Comments’ unsupported claims
that economic impacts have not been considered are false.

As noted in Attachment 1, violations of the criteria provided in these NERC
Reliability Standards, which drive the need for construction of new transmission
facilities, are determined based on the results of complex computer models required by
the NERC Reliability Standards to utilize specified data inputs for all transmission
system elements. The mandatory computer modeling is used to predict how system
elements such as switches, transformers, and transmission lines will behave under
different operating circumstances, including high winds, and other weather events,
unanticipated equipment failure, cyber attack and swinging load levels. The NERC-
required computer models, called power flow studies ot load flow studies, also account
for future growth in the system and the load it serves.

PIM and DVP use these models to determine what new facilities need to be
included in PJM’s annual Regional Transmission Expansion Plan (“RTEP”). The RTEP
process is implemented by PJM (and its transmission owner members including DVP)
using NERC-compliant processes, criteria and methodologies approved by FERC and
audited by NERC. These include power flow studies that show the operating results of
projected changes to the system in S-year and 10-year intervals into the future, including
load forecasts (reflecting the impacts of demand-side management (“DSM”) response and
gains in energy efficiency), interconnections of new generation units and additions of
new or replacement transmission facilities.

The FERC-approved PJM RTEP process, using the power flow studies required
by the NERC Reliability Standards, determined that (1) the planned retirement of
Yorktown Units 1 and 2 would result in extensive thermal and voltage violations of
NERC Reliability Standards on DVP’s transmission system in the North Hampton Roads
Load Area (“NHRLA”) beginning June 1, 2015 and (2) the Proposed Project, which will
provide a new 500 kV source into the NHRLA, would resolve all of those violations and
is the best solution. Indeed, the Comments recognize on page 6 --as they must -- that
“Load Flow modeling is used to forecast reliability violations so problems can be
addressed before they occur” and that such studies “conclude that if the proposed project
is not in service before retirement of Yorktown Power Station Units 1 and 2, NHRLA
will not meet the Reliability Standards of [NERC] and load shedding will result.”

Because NPCA does not like these results, however, it now seeks to change the
federally mandated methodologies and inputs that produced them. The primary focus of
the Comments (pages 10-26) is the following claim by the authors (page 31):

The electrical load flow studies performed by Dominion and confirmed by
PIM staff were performed using standard models and methods. However,
several of the key operational and demographic assumptions going into the



economic models regarding future loads and generation appear
significantly out of date or inaccurate, and the model algorithms that were
used to project peak loads are now considered flawed. In brief, the
Dominion study significantly overestimates NHRLA growth, including
peak loads, and it underestimates: a) the availability of DSM capacity to
reduce peak loads, b) the growth of distributed generation, and c) the
increasing effectiveness of efficiency measures and energy reduction
programs. These flaws result in exaggerated forecasts of rolling brown- or
blackouts up to 80 events a year.

The Comments assert further that the aspects of the RTEP methodology that the authors
consider to be “flawed” can simply be discarded in order “to reduce, reconfigure or
eliminate the need for the project” (page 6). Specifically, the Comments assert that the
RTEP’s methodology for projecting future load growth should be rejected and replaced
by a purported “Revised Peak Load Forecast” developed by the authors -- using protocols
and inputs other than those required by the NERC Reliability Standards -- to support
NPCA’s opposition to the Proposed Project.

But regardless of projections of local growth, only NERC, subject to FERC
review and approval, can make such a determination and/or change the requirements of
the NERC Reliability Standards for such standard models and methods, or the algorithms
to be utilized. And only FERC can approve changes to the PJM Open Access
Transmission Tariff provisions that govern PJM determinations of which new
transmission facilities need to be constructed. To do as the Comments suggest would
violate the FPA and the NERC Reliability Standards, which DVP cannot and will not do.

Not only would reliance on the Comments’ “Revised Load Forecast” violate the
NERC Reliability Standards, it is refuted both by its use of inaccurate data and
assumptions and by the actual current operating circumstances in the NHRLA. For
example, the Comments (page 11) claim that Figure 4 (page 12) shows a 4000 MW
“forecast error” between the peak load forecasts and actual load for PJM’s Dominion
Zone (*DOM Zone™) in 2012 -2014, which the Comments equate to a 400 MW error in
the NHRLA. But the load forecast values shown in Figure 4 are for DOM Zone, which
includes the load for all retail customers in DOM Zone, while the actual 1oad values are
for only the retail customers served by DVP, which constitute approximately 82% of the
total load in DOM Zone. No forecast error is shown by this inherently false comparison.
The Comments also ignore the fact that, as required by Virginia law, the Virginia SCC
and its independent expert consultants verified the power flow studies and modeling
algorithms used to develop them.

In any event, the difference between forecasted and actual loads in the NHRLA is
essentially an academic exercise because, as stated in Section 3.1.3 of the Stantec
Alternatives Analysis (filed January 8, 2015), existing system load in the NHRLA
already exceeds the capability of the transmission system without Yorktown Units Tand
2.



The Comments” misunderstanding of the NERC Reliability Standards is further
demonstrated by their assertion (page 7) that violations of NERC Reliability Standards
are merely a “useful metric to show how often the load in a particular balancing area
exceeds a threshold that is set at a safe margin (‘reserve margin’) below the available
power (transmission and generation capacities).” This is incorrect and a fundamental
misstatement of the NERC Reliability Standards, which are not a ‘useful metric’ but a
requirement of federal law and have nothing to do with reserve margin. The NERC
Reliability Standards establish mandatory requirements under federal law for planning
the transmission system to determine, through specified types of power flow studies,
whether specific reliability criteria will be met as to each element of the transmission
system under specific types of operating conditions. In contrast, the calculation of a
“reserve margin” is used in generation planning to ensure that there is a sufficient amount
of available generation capacity to serve overall system load -- a determination separate
and independent from DVP’s obligation to comply with the NERC Reliability Standards
for transmission planning.

DVP also cannot comply with the NERC Reliability Standards by “managing”
load shedding after the retirements at Yorktown based on assumptions that unproven
levels of demand-side management (“DSM™) and solar PV will be available or economic
and that Yorktown Unit 3 could be operated more despite its environmental operating
limitations and out-of-market cost, as the Comments claim (page 26-28). Regardless of
the efficacy of these claimed alternatives, however, DVP must comply with the NERC
Reliability Standards by observing the specific criteria and methodologies for
determining compliance, as described above and in Attachment 1.

In fact, these alternatives are not practicable.

As noted on page 5 of the Corps’ October 1, 2015 Preliminary Alternatives
Conclusions White Paper (“White Paper™), the results of demand-side management
resources are already accounted for in the transmission planning process that produced
the Proposed Project. While solar PV has important attributes, the fact that it is both
intermittent and non-dispatchable means that it cannot reliably be turned on to meet
critical needs during periods of peak demand, such as the 7:00 am daily peak during the
winter. This is why for planning purposes PIM treats a MW of solar capacity as equal to
38% of a fossil-fueled MW, It was determined in the SCC proceeding that, if the
Proposed Project were not built, 620 MW of new gas-fired generation would be required
at Yorktown Power Station for the transmission system to comply with NERC standards.
Using PJM’s conversion factor, this would equate to construction of approximately 1,630
MW of solar PV at Yorktown. Applying DVP’s experience that 8-10 acres of land is
required for each MW of new solar PV, this would require the acquisition of at least
13,040 acres in proximity to Yorktown Power Station. This is an area only a bit smaller
than the City of Petersburg (14,675 acres), or almost 10,000 football fields. Even if it
were possible to develop this amount of solar PV in the right location, construction of
backup dispatchable generation (such as combustion turbines) in the vicinity of
Yorktown would also be required because of the intermittent and non-dispatchable nature
of solar.



Virginia law requires DVP approval from the State Corporation Commission of
Virginia (“SCC”) for construction of the Proposed Project. The Virginia Supreme Court
has affirmed the SCC’s determination of need for new transmission facilities based on
violations of NERC Reliability Standards. After more than 18 months of exhaustive
investigation and hearings, the SCC found that the Proposed Project is needed to resolve
the identified NERC Reliability Violations and that the route reasonably minimizes
adverse impact on the scenic assets. As shown in Attachments 2 and 3, the evidence in
the SCC proceeding demonstrated that none of the alternatives suggested by the
Comments, including DSM, increases in energy efficiency, distributed generation or
underwater cables', is a practicable alternative to the Proposed Project. See also June 23,
2015 DVP Responses to ACOE Questions Received June 25, 2015; August 14, 2015
Courtney Fisher Letter to Tom Walker Responding to Walker Letter of July 31, 2005;
September 23, 2015 Email to Randy Steffey Responding To Question Regarding 500 kV
Vancouver Underwater Line; October 1 White Paper; November 13, 2015 Courtney
Fisher Letter to Randy Steffey Responding To Statements At Public Hearing Regarding
Underwater 345 kV Lines, Neptune and Hudson River Underwater Line and High
Tension, Low Sag Conductors.

The SCC proceeding also produced evidence refuting the Comments’
unsupported claims (pages 9, 29-30) regarding impacts of the Proposed Project. The
Comments acknowledge (page 9) that the requirements of Va. Code § 10.1 419 were
observed through the SCC’s consideration of impacts on the limited portion of the James
River that is designated a “historic river” by that statute but merely disagrees with the
result of that consideration. The Comments also offer (page 9) conclusory claims,
without factual support, of adverse impacts on economic development, including on
property values, recreation and navigation. However, the Comments do not acknowledge
the testimony of numerous witnesses at the Corps’ October 30 public hearing who
support the Proposed Project because they understand the positive impact of reliable
electric service on economtic development in the NHRLA. Their testimony was
consistent with the following finding of the SCC, based on the extensive impacts
evidence in its proceeding:

The Commission finds that the Proposed Project will support economic
development in the Commonwealth by cost-effectively maintaining
system reliability in a large part of the Commonwealth and adequately
increasing transmission capacity. Given these benefits and the modern
development existing along the route of the Proposed Project, the
Commuission cannot conclude that tourism in the Historic Triangle or
economic development in the Commonwealth will be negatively impacted
by the Proposed Project.

SCC Order issued November 25, 2013 in Case No. PUE-2012-00029, page 53.

' None of the submarine HVAC lines referenced in the table on page 29 of the Comments can provide even
half of the transmission capacity required to meet the NERC Reliability Standards for the NHRLA upon
retirement of Yorktown Units [ and 2.



For all of the foregoing reasons, the NPCA/PERI Comments do not present any
practicable alternatives to the Proposed Project.

Sincerely,

Bob K

Director, Transmission Project Development and Execution

cc: Board of Supervisors, James City County
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Attachment 1

- FERC, NERC and PJM Authority and Standards for Maintaining Transmission
System Reliability

The Federal Energy Regulatory Commission (“FERC”) is the agency of the
federal government with exclusive jurisdiction to determine and regulate the reliability of
the electric transmission grid." The North American Electric Reliability Corporation
(“NERC?) is the Electric Reliability Organization (“ERQ™) subject to FERC oversight.
NERC has regulatory authority to develop and enforce the mandatory standards,
consisting of criteria, data and methodology (“NERC Reliability Standards”), to evaluate
and ensure the reliability of the bulk power system in North America. Virginia Electric
and Power Company (“Dominion Virginia Power” or “Dominion™) is a public utility
subject to FERC’s regulation as to transmission of electric power and sales of electric
energy for resale. Dominion is also a Virginia public service corporation and public
utility whose facilities and retail rates and service are regulated by the Virginia State
Corporation Commission (“SCC™). Dominion, which is required by Virginia law to be a
member of an RTO, transferred operational management of its transmission facilities 1o,
and became a transmission-owning member of, PIM Interconnection LLC (“PIM™) in
2005.7 Through the proper application of the NERC Reliability Standards, the applicable

' The Federal Power Act of 1938 (“FPA™) grants FERC exclusive jurisdiction to regulate the transmission
of electric power in interstate commerce, the sale or resale of electric power in interstate commerce and the
entities engaged in such transmission and sales, called “public utilities.”

? Following the 2003 transmission blackout in the Northeast, the Congress in 2005 ¢larified FERC’s
jurisdiction under the FPA to include approval of reliability standards for the U.S. transmission grid and to
enforce compliance with those standards. The 2005 legislation directed FERC to certify and regulate
NERC, whose purposes are to establish and enforce reliability standards for the transmission grid (called

the “bulk-power system” in the legislation) subject to FERC review. All users, owners and operators of the
bulk-power syster are required by that legislation to comply with NERC reliability standards approved by -
FERC, and failure to comply with NERC Reliability Standards can result in ¢ivil penalties of up to

$1 million per day. The 2005 transmission reliability legislation was codified as 16 U.S.C. § 8240, while

its authority to impose civil penalties is found in 16 U.S.C. § 8250-1. Copies of both are attached.

The term “bulk power systern™ is defined in the 2005 legislation to mean “facilities and control systems
necessary for operating an interconnected electric energy transmission network (or any portion thereof) and
(B) electric energy from generation facilities needed to maintain system reliability.” The term “reliable
operation” is defined to mean “operating the elements of the bulk-power system within equipment and
electric system thermal, voltage and stability limits so that instability, uncontrolled separation, or cascading
failures of such system will not occur as a result of a sudden disturbance, including a cyber security
incident, or unanticipated failure of system elements.” The term “reliability standard” means “a
requirement approved by [FERC] ... the purpose of which is to establish and enforce reliability standards
for the bulk-power system, subject to [FERC] review” and includes “requirements for the operation of
existing bulk-power system facilities, including cyber security protection, and the design of planned
additions or modifications to such facilities to the extent necessary to provide for reliable operation of the
bulk-power system.”

3 PIM is a FERC-regulated public wtility and FERC approved RTO that manages the movement of
wholesale electricity in all or parts of 13 states, including all of Virginia, and the District of Columbia. The
PIM system serves 61 million people, and dispatches 183,600 MW of generation capacity over 62,500
miles of transmission lines.
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regional and State regulatory authorities have determined that the Surry-Skiffes Creek-
Whealton project, including the 500 KV Surry-Skiffes Creek line (collectively, the
“Proposed Project™), is required to assure that the FERC-approved reliability criteria are
met. As described below, violations of the criteria provided in these NERC Reliability
Standards, which determine the need for construction of new transmission facilities, are
determined based on the results of complex computer models required by the NERC
Reliability Standards to utilize data inputs for all transmission system elements.

Equipment overheating and voltage overloads, along with system instabilities are
the most common causes of transmission system failures. While one equipment failure
can cause a Jocal loss of power, such a failure can also add thermal (temperature) or
voltage stress to other components in the system resulting in more widespread failure. To
protect the grid from isolated or large scale cascading failure, NERC establishes
mandatory reliability standards for the transmission grid that include criteria for
temperature and voltage limits for each piece of equipment in an electrical transmission
system. In order to meet the NERC Reliability Standards, the transmission system must
have sufficient redundancy, (two or more ways of connecting point A to point B in the
system, as well as sufficient capacity) to minimize the risk that the transmission system
will fail resulting in large scale cascading outages. To establish the redundancy required
to meet the mandatory NERC Reliability Standards, computer modeling is used to predict
how system equipment such as switches, transformers and transmission lines will behave
under different circumstances, including high winds and other weather events,
unanticipated equipment failure, cyber-attack and swinging load levels. The computer
models also account for future growth in the system and the load it serves. By way of
example, a violation of these NERC Reliability Standards occurs when the computer
models predict that operation of the system will cause the temperature of a piece of
equipment to exceed applicable thermal limits or the operating voltage to exceed or fall
below applicable maximum and minimum levels, or if insufficient redundancy exists
under any of the scenarios (e.g., 230 KV Line X will overload upon the outage of 230-115
kV transformer Y at substation Z). NERC Reliability Standards require planning and
operation of the system to avoid such violations; failure to do so could result in
catastrophic damage to equipment resulting in long duration outages, or even worse, wide
spread, cascading damage to or failure of the transmission grid.

As explained in more detail below, both PTM and the SCC independently
determined for the Skiffes Creek project that only a 500KV line would reliably meet the
NERC Reliability Standards; a 230 kV system would not.

L The NERC Transmission Reliability Planning and Modeling Standards

In 2006, FERC certified NERC as the ERO and in 2007 approved mandatory
transmission reliability standards proposed by NERC, including standards for planning
additions to the grid, copies of which are attached, required for reliable operation (“TPL
Standards”). These NERC Reliability Standards established the following planning
criteria:
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Category A criteria, established in NERC Reliability Standard TPL-001-0, require

. that, for all facilities in service (transmission lines, transformers, etc.) and no
contingencies (normal system or “n’), equipment thermal ratings and system
voltage limits must be maintained and that the system is stable.

Category B criteria, established in NERC Reliability Standard TPI.-002-0, impose
similar requirements with one facility removed from service, referred to as “n-1.”
These criteria ensure that the system operates to remain reliable upon the
instantaneous outage of any one system element.

Category C criteria, established in NERC Reliability Standard TPL.-003-0, require
the system to be stable and equipment thermal ratings and system voltage limits
maintained for multiple system events, including second contingenciés involving
the loss of one system element followed by system readjustments and then the
loss of a second system element (referred to as “n-1-17). Category C criteria also
include the loss of two circuits on a single tower line or a single faulted system
element followed by a stuck breaker (referred to as “n-2"), for which the criteria
do not allow adjustment of generation patterns.

Category D criteria, established in NERC Reliability Standard TPL-004-0, require
evaluation of extreme events resulting in two or more (multiple) elements -
removed from services or cascading out of service, such as loss of 2 line with
three or more circuits and loss of all lines in a common right-of-way.

These NERC Reliability Standards are subject to review and revision by NERC,
with FERC’s approval. The attached copies are the versions of these standards in effect
during the periods relevant to the planning processes that identified the need for the
Proposed Project, including the need for the 500 kV Surry-Skiffes Creek line. FERC also
approved a “Glossary of Terms used In NERC Reliability Standards,” which incudes on
page 13 NERC’s definition of the “Bulk Electric System” or “BES” that is subject to
FERC’s regulation, through NERC, of transmission system reliability relevant to the
planning timeframe of the Proposed Project. The Glossary can be accessed at
www.nerc.com. PJM is a Transmission Planner under the NERC Glossary, while
" Dominion is a Transmission Owner.

These TPL Standards provide that “System simulations and associated
assessments are needed periodically to ensure that reliable systems are developed to meet
specified performance requirements with sufficient lead time, and continue to be
modified or upgraded as necessary to meet present and firture system needs.” For the
purposes of assuring compliance with these TPL Standards, these “system simulations
and associated assessments” include complex computer models that simulate the existing
and projected design, including the location and specification of the system components.
(also known as “topology™) and steady-state operation of the transmission system, all in
accordance with FERC-approved NERC Standards for Transmission System Modeling
and Simulation (“NERC Modeling Standards™).
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"The NERC Modeling Standards applicable to the need analysis for the Skiffes
project are NERC Modeling Standard MOD-01 0-0, Steady-State Data for Modeling and
Simulation of the Interconnected Transmission System, and Standard MOD-01 1-0,
Maintenance and Distribution of Steady-State Data Requirements and Reporting
Frocedures, copies of which are attached. The former requires transmission owners such
as Dominion and transmission planners such as PIM, as well as generators and generation
resource planmers, to furnish appropriate and accurate inputs for these models. NERC
Modeling Standard MOD-011-0 specifies the specific data inputs required for each
system element: '

Bus (substation): name, nominal voltage, electrical demand supplied and
location. '

Generating unit: location, minimum and maximum ratings (net real and reactive
power), regulated bus and voltage set point, and equipment status.

AC transmission line or circuit (overhead and underground): nominal voltage,
impedance, line charging, normal and emergency ratings and equipment status,
and metering locations.

DC transmission line (overhead and underground): lime parameters, normal and
emergency ratings, control parameters, rectifier data, and inverter data.

Transformer (voltage and phase-shifting): nominal voltage of windings,
impedance, tap ratios (voltage and/or phase angle or tap step size), regulated bus
and voltage set point, normal and emergency ratings, and equipment status.

Reactive compensation (shunt and series capacitors, and reactors): nominal

ratings, impedance, percent compensation, connection point, and controller -
device.

Interchange schedules: existing and future interchange schedules and/or
assumptions,

Using these data inputs, models are developed to simulate the design and
operation of each system being studied, from the individual transmission owner level, up
through the RTO level to the Eastern and Western Interconnections. The model for each
system serves as the basis for assessing whether the system, both existing and under
projected changes in future design and operations, is in compliance with the NERC
Reliability Standards. As required by the TPL Standards, these assessments are
conducted annually on both a short term (5 years out} and long term (10 years out) basis.

IL Application of the NERC Reliability Standards and NERC Modeling Standards
Established the Need for the Proposed Project
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PIM serves as the transmission planner for the transmission System in its region,
which includes the systems of each of its 19 transmission owner members. In this
capacity, PIM works with its members and other stakeholders, in an open and transparent
process approved by FERC, to develop an annual Regional Transmission Expansion Plan
(“RTEP”) that assesses the current system and its short term (vears 1 through 5) and long

term (years 6 through 10) needs for additions to assure compliance with the NERC
Reliability Standards. .

The RTEP process is implemented under PJM’s Open-Access Transmission
Tariff using open and transparent methodologies and criteria approved by FERC. The
first step in this process is to use the data inputs provided under the NERC Modeling
Standards to develop a base case power flow mode] that accurately simulates the design
and steady-state operation of the existing PTM system. Then power flow models are
developed that show projected changes to the system in 5-year and 10-year intervals into
the future, including load forecasts (reflecting the impacts of demand-side management
response and gains in energy efficiency), interconnections of new generation units and
generation retirements, and additions of new or replacement transmission facilities and
(less frequently) transmission retirements.

Each power flow model is then subjected to the scenarios prescribed in the TPL
Standards and PIM’s FERC-approved planning criteria for compliance with the NERC
Reliability Standards, to determine whether the NERC Reliability Standards are met for
each time period and for each system element. Each transmission owner in PJM also
tests its own system by using the PJM base case and the transmission owner’s reliability
planning criteria to determine whether NERC Reliability Standards will be violated by
future operations on the transmission owner’s system. Any failure of a system element
on the PIM system or the system of any transmission owner to meet any of the criteria
constitutes a violation of the NERC Reliability Standards and must be resolved. The
power flow models are used to evaluate possible solutions until a solution is found that
resolves all contingencies before the future dates by which the violations would oceur.
This process is administered by PIM’s Transmission Expansion Advisory Comrmittee
(*TEAC”™), which evaluates violations of NERC Reliability Standards and recommends
solutions to the PJM Board for inclusion in the annual RTEP. Each year’s RTEP also
updates the plan by reviewing previously approved solutions to determine whether they
are still needed.

PIM determined through the RTEP process that upon the retirements of Yorktown
Units 1 and 2 extensive thermal and voltage violations of NERC Reliability Standards
would occur unless additional transmission systems were added in the area. For example,
PIM determined that, without the Proposed Project Dominion’s 230 kV Chuckatuck-
Newport News Line would overload upon an outage of Dominion’s 230 kV Surry-
Winchester line, and that the 230 kV system in North Hampton Roads Load Area
("NHRLA”) would experience a voltage collapse upon the outage of a specific double
cireuit 230 kV tower line. After considering both 230 kV altematives and the 500 ¥V
Surry-Skiffes Creek line, PJM determined that the 500 kV line reliably resolved all of the
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identified NERC Reliability Standard violations while the 230 kV alternatives did not.
-Accordingly, PTM selected the Proposed Project for inclusion in the 2011 RTEP.

HI.  The SCC’s Determination of Need for the Proposed Project

Virginia law (Va. Code §§ 56-265.2 and 56-46.1) requires a public utility to
obtain a certificate of public convenience and necessity from the SCC before the utility
may construct an electric fransmission line 138 KV and above. Before the SCC can
approve construction of such a line, Section 56-46.1(B) requires the SCC to determine
that the line is needed and, among other requirements, to “verify the applicant’s load flow
modeling, contingency analyses and reliability needs presented to justify the new line.”
The Supreme Court of Virginia has affirmed the SCC’s determination of need for new
transmission facilities based on violations of NERC Reliability Standards. Piedmonr
Envil. Council v. Virginia Elec. and Power Co., 278 Va. 553, 684 S.E.2d 805 (2009).

In SCC Case No. PUE-2012-00029, the evidence showed that retirement of
Yorktown Units 1 and 2 will create extensive thermal and voltage violations of NERC
Category B, C and D reliability criteria in the NHRLA and that only a new 500 kV source
into the NHRLA can resolve all of the identified NERC violations that would occur when
the Yorktown generation units are retired. Extensive NERC-compliant power flow
studies, ordered by the SCC Hearing Examiner and verified by the SCC Staff's
independent consultant John Chiles, showed that any of the alternatives that would use a
230 KV crossing of the James River, instead of the new 500 kV source, either could not
be built by the identified need date or, for those that could meet the need date, would
require censtruction of additional facilities to be electrically equivalent to the Proposed
Project that would cost far more than the Proposed Project. Accordingly, the SCC
rejected the 230 kV alternatives and approved the new 500 kV Surry-Skiffes Creek
overhead line across the James River. SCC Case No. PUE-2012-00029, Report of
Alexander P. Skirpan, Jr., Senior Hearing Examiner (Aug. 2, 2013) at 129-155 , and Order
(Nov. 26, 2013) at 13-13-16, 19-47.
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environmental remediation area on the property,” and “bisect[s] the property, which would make
plans for development, especially plans for mixed use resort development, effectively
impossible.”!'”" BASF witnesses supported a James River crossing offered by Dominion
Virginia Power as Variation 3, which would leave more BASF property available for
development.''™ During the hearing, BASF counsel offered additional variations for the James
River crossing portion of Variation 3 that were designed to lessen the impact of the line on
Carter’s Grove.'!™ Eventually, these additional variations were distilled to Variation 4, which
provided a viable river crossing and crossed the BASF property as proposed in Variation 3.7
Nonetheless, Dominion Virginia Power continués to oppose use of Variation 4 based on the
impacts to Cartér’s Grove, and because of the necessity of acquiring an easement across property
owned by the Authority.!'” The BASF routing issues will be addressed in the BASF Routing
section below. N '

NEED

As directed by § 56-46.1 B, “the Commission shall determine that the line is needed and
that the corridor or route the line is to follow will reasonably minimize adverse impact on the
scenic assets, historic districts and environment of the area concerned.” Consequently, the
discussion of need will begin with a review of NERC reliability standards, the load flow
modeling and confingency analyses used to determine need, and the consequences of inaction.
The Proposed Project and the Proposed Alternative Project will then be examined. This
examination will include an assessment of the impact of the proposed projects on both the
identified electrical need, and on the Commonwealth’s historic, scenic and environmental assets.
Similar examinations will also be made of each of the-other options identified and studied in this
proceeding, including: (i) the Proposed Altemative Project, (ii) various 230 kV transmission
options, (iii) generation options, (iv) combinations of 230 kV transmission and generation, and
(v) variations offered by James City County witness Whittier. After review of each of the above,
other factors, such as cost and construction times will be addressed before recommendations are
presented to the Commission. 3

NERC Standards

Pursuant to the federal Energy Policy Act of 2003, NERC’s voluntary reliability
standards became mandatory, subject to FERC oversight. !¢ Indeed, Dominion advised that
utilities could be fined up to $1 million per day per violation if found to be in noncompliance.
NERC has been designated by the Federal Energy Regulatory Commission (“FERC™) as the
Electric Reliability Organization for the United States.'"’® NERC’s mandatory reliability

1177

"7 BASF Briefat3-4.

U7 Exhibit No. 46, at 8-9.

73 Tv at 354-363; Exhibit No. 39.

174 Ty 1470-77: Exhibit No. 97.

17 Dominion Virginia Power Brief at 110-12. _
7€ pyb, L. No. 109-85, Title XII, Subtitle A, 119 Stat. 594, 941 (2005), codified at
16 U.S.C. 824 (o).

Y7 Dominion Virginia Power Brief at 11; Exhibit No. 23, Attached Appendix at 4.
W4 at11-12; 1d ,
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standards are applied to Dominion Virginia Power through PJM’s RTEP process.!” Through
the RTEP, PJM’s transmission owning members, such as the Company, are directed to make
transmission upgrades to address near-term needs within five years and assess long-lead time
transmission options requiring a planning horizon of 15 years or more, 1%

Company witness Nedwick testified that the NERC Reliability Standards require the
identification of critical system conditions and assessmert of system performance for system
events that fall into the following four basic categories:

Category A —No Contingencies;
Category B — Event resulting in the loss of a single element;

Category C — Event(s) resﬁlting in the loss of two or more (muitiple) elements;
and '

Category D — Extreme event resulting in two or more (multiple) elements
removed or cascading out of service.''*!

Mr. Nedwick stated that for each of Category A, B, and C events, the system is required to
remain stable and that both thermal and voltage limits will remain within the Company’s
planning criteria.'"*? Dominion Virginia Power asserted that its transmission planning criteria
was “established over 30 years ago, [and] has been found to be compliant with NERC Reliability
Standards by NERC, FERC and the Commission.”*!%

Staff witness Chiles examined and accepted Dominion Power’s planning criteria 13
Indeed, Mr. Chiles ultimately concluded that “[tJhe technical analysis in this case supports the
finding t}}?‘ésthere are NERC reliability violations that must be addressed in the 2015 and 2021
periods.” :

James City County questioned the Company’s planning criteria, and asked the
Commission to adopt less rigorous criteria, especially when considering alternatives to the
Proposed Project.’**® For example, James City County witness Whittier maintained that for the
Independent System Operator (“ISO”) New England, the planning criteria permits 100% thermal
loading, where Dominion Virginia Power considers it a violation for Category B, if the thermal
loading exceeds 9495 187

U7 14 at 12; 1d. at 4-5.

180y . Bxhibit No. 92, at 5.

MBI Exhibit No. 31, at 7-8.

82 g at g, _ -
18 pominion Virginia Power Brief at 10; Nedwick, Tr. at 1293,
1184 Ryhibit No. 79, at 5-7.

1183 Staff Brief at 8-9; Chiles, Tr. at 1082.

186 yames City County Brief at 25-26, 36.

187 )4 at 25; Whittier, Tr. at 942; See, Exhibit No. 31, at 8.
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As pointed out by Dominion Virginia Power, the Company’s planning criteria has been
accepted by this Commission for many years and in many cases, as well as by FERC and NERC.
The more rigorous criteria used by Dominion Virginia Power reflectsthe rate of growth
experienced in many of the areas served by the Company, the constraints in siting new facilities,
and the sensitivity of some of the vital government and military installations. As Mr. Whittier
observed, “[i]n my decades of being involved in forecasting, I've done that enough to know that
seldom are we right.”'**® 1 find that the inherent uncertainties of forecasting several years into
the future, coupled with the growth, constraints, and sensitivity of the Company’s system,
especially in the North Hampton Roads Load Area, support continued use of the Company’s
plarming criteria for this case. :

" Load Flow Forecasts

None of the Respondents or Staff took issue with the load flow studies undertaken by
Dominion Virginia Power in this proceeding. Both Staff witness Chiles and James City County
witness Whittier performed load flow studies that corroborated the load flow studies undertaken
by Dominion Virginia Power.''® Moreover, the Company’s load flow studies were conducted
over many months; incorporated PTM’s 2011, 2012, and 2013 load forecasts; and all consistently
showed that with the 2014 retirements of Yorktown Units No. 1 and 2, and with the 2014
retirements of Chesapeake Units No. 1 - 4, additional transmission or generation is needed for
the North Hampton Roads Load Area beginning in June 2015. Even James City County
conceded that some project is needed (although, to be fair, James City Connt?' argued that
Dominion Virginia Power failed to prove the neéd for the Proposed Project).!'%? .

Tn the first quarter of 2011, Dominion Virginia Power’s initial studies projected that as a
result of anticipated load growth for the North Hampton Roads Load Area, NERC reliability
violations would begin to occur in the summer of 2019."*' These studies were based on the
2010 PJM Load Forecast and reflected no generation retirements, %2

In November 2011, Dominion Virginia Power announced the retirement of Yorktown.
Unit 1 and Chesapeake Units 1 and 2 by the end 0f 2014.7* In the first quarter of 2012,
Dominion Virginia Power’s load flow studies, based on the 2011 PIM Load Forecast, showed
that with these retirements; NERC reliability violations were now projected to begin in the
summer of 2015."%* In September 2012, the Campany announced the retirement of Yorktown
Unit 2, and conducted additional load flow studies based on the 2012 PJM Load Forecast 115
These load flow studies showed that the retirement of Yorktown Unit 2 increased the severity of
the NERC reliability violations beginning in 20151 .

8 \Whittier, Tr. at 943.

1% Bxhibit No. 79, at 16; Exhibit No. 68, at 14.
M9 1ames City County Brief at 22,
™ Dominion Virginia Power Brief at 18; Exhibit No. 87, at 4,
1192 .
Id: Id
198 14 at 19, 1d
1154 Id: Id

196 Id.,Id.
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In the January 30 Ruling, Dominion Virginia Power was directed to run additional load
flow studies to incorporate the 2013 PIM Load Forecast, and 1o test various transmission and
generation scenarios for the years 2015 and 2021. Among other things, these additional load
flow studies included “base case™ scenarios to provide a point of reference for what may happen
if the Yorktown units are retired and no new transmission or generation is added. Company
witness Nedwick reported that with no new transmission or generation, in the sammer of 2015,
NERC reliability violations, or overloads, were projected for the following facilities:™’

Line #2113 (Lanexa-Waller)

Line #2102 (Chickahominy-Waller)
Line #214 (Surry-Winchester)

Line #263 (Chuckatuck-Newport News)
Line #20% (Waller-Yorktown)

Line #285 (Waller-Yorktown)

Suffolk 500-230 kV Transformer,

Line #34 (Lanexa-Yorktown)

Line #99 (Peninsula-Whealton)
Whealton 230-1135 kV Transformer
Shellbank 230-115 XV Transformer
Line #234 (Whealton-Winchester)

Line #261 (Newport News-Shellbank)
Chickahominy 500-230 kV Transformer
Lanexa 230-115 kV Transformer '
Line #292 (Yorktown-Whealton)

Line #289 (Chuckatuck-Suffolk)

Line #2076 (Birchwood-Northern Neck)

B @ & © © ® © & @ © © & © & ¢ & ® o

Mr. Nedwick summarized the NERC reliability violations for 2015 for the base case as
follows: %

NERC Category Tests

Study : Category A Category B Category C Categsory D
Study 1 —No Critical System
Condition - 0 39 350 21
Study 2 - Surry Unit 2 is the Critical o

System Condition , 0 62 N/A N/A
Study 5 — Surry Unit 1 as the Critical .
System Condition Lw 93 N/A N/A

The study results for 2021, show that the NERC reliability violations for the base case
generally increase in number;

M7 Byhibit No. 90, at 5.
V%8 17 at 14.
1199 Id . .
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NERC Category Tests

Study Category A Categorv B Category C  Category D
Study 8 — No Critical System

Condition 0 55 559 . 43
Study 9 — Surry Unit 2 is the Critical : :

system Condition 0 49 N/A N/A
Study 12 ~ Surry Unit 1 as the

Critical System Condition 0 . 184 N/A N/A

Dominion Virginia Power maintained that the consequences of the NERC reliability
violations include: (i) the possibility of fines of up to $1 million per day per violation; and
(ii) the risk of cascading outages for the North Hampton Roads area, Northern Virginia, the City
of Richmond, and North Carolina.'**

All of the load flow studies conducted by Dominion Virginia Power were verified by
Staff’s independent consultant, John Chiles,”™ Staff agreed with Dominion Virginia Power,
that with the retirement of either Yorktown unit, NERC reliability violations will occur,
beginning in 2015."2 Mr. Chiles further interpreted the load flow studies as follows:

The problem . . . that we see from the power flow is . . . we have &
set of lines coming in from the nofrth, . . . from Chickahominy, . . .
[and] a set of lives coming in from the south, the lines 214 and
263, and a source, what you really see in looking at the power flow
is if you lose the northern source, all the power flows to the
southern source, and you see overloads on that end of the system.
Conversely, if you lose the lines on 214 and 263, you’re importing
the majority of the power from the north, and therefore you see
overloads coming from Chickahominy at Waller, in that direction
south, 2%

Proposed Project!”®

Dominion Virginia Power asserted that the Proposed Project

will resolve all of the identified NERC Reliability Violations in
2015, and address the risk of cascading outages, by providing a
new source of bulk power from the 500 kV system to support the
230 kV system in the North Hamgton Roads Load Area, by
relieving loading on that system through the addition of a new 230

1% 74 at 10; Dominion Virginia Power Briefat 11, 14.

91 Staff Brief at 8; Chiles, Tr. at 1069.

B02 py s 1d

R0 1 Id at 1109,

1204 Por a description of the Proposed Project see, supra at p.12. For a detailed description of the
route to be followed by the Proposed Project see, supra at pp. 24, 25, 30, and 35.
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kV source into the Peninsula east,of Skiffes Creek, and by feeding
existing east-west 230 k'V and 115 kV lines that will be %?Iit t0
receive power from Skiffes [Creek Switching] Station

Company witness Nedwick presented the results of the updated load flow studies directed in the
January 30 Ruling for the Proposed Project, which confirmed that it would resolve all of the
NERC reliability violations for 2015."2% For 2021, the updated load flow studies showed two
NERC reliability violations (both Category C, with no critical system condition). %"

Mr. Nedwick testified that the Proposed Project with “a minor upgrade of a 115 kV line in the
area (a variation of which shows up in all the alternatives in that timeframe) . . . continues to
resolve the identified NERC Reliability Violations.” > These results wera verified and
confirmed by Staff witness Chiles.** No respondent challenged the results of the Company’s
load flow studies or the effectiveness of the Proposed Project to resolve identified NER(C
Reliability Violations. :

However, as outlined above, James City County takes the position that the Proposed
Project should not be approved because of its impacts on historic, scenic, and environmental
assets. 1210 Specifically, James City County contends that the Proposed Project will cause
significant adverse impact to the historic assets within the Eistoric Triangle, and will cause
significant adverse impact to a largely unspoiled and historic portion of the James River. /21!
Dominion Virginia Power, on the other hand, maintains that views of the Proposed Project will
be distant or, in most cases, not at all visible frof the Historic Triangle, and that much of this
portion of the James River is zoned industrial, with modem structures visible throughout the
area.'”"> Both James City County and Dominion Virginia Power, rely in part upon visual
simulations, which were the subject of much debate during the course of the April Hearing.
Thus, the discussion of the impacts of the Proposed Project will focus first on the visual impacts
of the Proposed Project on the Historic Triangle, to be followed with an examination of the
visual impacts of the Proposed Project on this area of the James River,

Impact on the Historic Triangle — James City County presented several witnesses to
establish the importance of the Historic Triangle, including Mr. Campbell, Dr. Horn, and Dr.
Kelso. On brief, James City County pointed to the testimony of Dr. Horn and contended that
“[tlhe 23 miles between the sites of J amestown, Yorkiown, and Williamsburg represent . . . the
‘alpha and omega of the British Empire.”*? James City County also quoted Dr, Kelso’s
description of the Historic Trian$le as “the kemel of what the United States finally became, in
one place, 200 years of history.” % Dominion Virginia Power offered witnesses that attempted

> Dominion Virginia Power Brief at 24; Exhibit No: 30, at 5.
1206 Exhibit No. 90, at 15.
207 '

1298 Exhibit No. 87, at 12.

2% Chiles, Tr. at 1071. y
1219 yames City County Brief at 1.

R 72 at 10-19. _

12 iy ominion Virginia Power Brief at 61-68.

2 Tames City County Brief at 10; Horn, Tr. at 636.
14 14 ; Kelso, Tr. at 880.
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One factor that may snggest the use of the proposed Chickahominy-Skiffes Creek route is
that this route uses Company-owned right-of-way and would require little additional right-of-
way acquisition. 1*% However, 24.9 miles of the Company-owned right-of-way is an unused
right-of-way purchased in the early 19705."% As demonstrated by the testimony of many of the
public witnesses in this case, for people living near the unused right-of-way, from a public
impact perspective, there is little difference between constructing a new transtmission line op a
new right-of-way and an unused existing right-of-way,

EONGTEGET

In summary, { find that the Proposed Altemative Project provides electrical reliability
comparable 1o the Proposed Project, but its longer route would have a significantly greater
adverse impact on the scenic assets, historic districts, and environment than that of the Proposed
Project. '

230 kV Transmission Options

In its Application, Dominion Virginia Power reported that it had compared the Proposed
Project and the Proposed Altemnative Project to several 230 KV transmission options including:
(1) an overhead Surry-Skiffes Creek Double Circuit 230 KV transmission line following the
original proposed route; (ii) an overhead Chickahominy-Skiffes Creek Double Circuit 230 kV
transmission line following the Proposed Alternative Route; and (ii) an underground Surry-
Skiffes Creek 230 KV transmission ine,'*" The Company contended that each of these
alternatives failed to resolve all of the NERC reliability violations through 2021, with only the
overhead Chickahominy-Skiffes Creek Double Circuit 230 KV transmission line resolving the
NERC reliability deficiencies in 2015 and 2016,/ -

Staff witness Chiles conducted an independent analysis of the Company’s load-flow
studies for each of the 230 kV transmission options examined by Dominion Virginia Power, and
concluded: - . '

none of the 230 kV line alternatives are viable alternatives to the
[Proposed Project] in terms of meeting the identified reliability
need. Additionally, fom an engineering perspective, none of the
230 kV options can be feasibly constructed to achieve the
approximate 5,000 MVA capacity afforded by the [Proposed
Project]. This additional capacity will be available to address
long-term load growth in the Hampton Roads area.'*”

Nonetheless, in his prefiled direct testimony, Mr. Chiles expressed concemn regarding
whether the 230 kV transmission alternatives had been sufficiently analyzed by the

125 Bxhibit No. 83, Attached Exhibit WDM-1, at 22,
5 Bxchibit No. 23, Attached Appendix at 55-58, 61.
125% Byhibit No. 79, at 24.
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Company.®® 1 his prefiled direct testimony, Mr. Chiles recornmended that several additional
load flow studies be undertaken in this proceeding. ?* In his prefiled direct testimony, James
City County witness Whittier was also critical of the Company’s consideration of 230 kV
transmission alternatives, 1262 Among other things, Mr. Whittier proposed to reconductor or
rebuild the Surry-Winchester Line #214 and Chuckatuck-Newport News Line #263, which serve
the Peninsula from the south as an additional 230 kV transmission alternative'2%

Accordingly, in the January 30 Ruling, Dominion Virginia Power was directed to nun
additional load flow studies to incorporate the 2013 PJM Load Forecast, and to test various
transmission and genération scenarios for the years 2015 and 2021. Among other things, these
additional load flow studies included three 230 kV fransmission alternatives: (i) Alternative A —
Single-circuit 230 kV hybrid line (crossing under the James River); (i) Alternative B — Double-
circuit 230 kV hybrid line (crossing under the James River); and (iii) Alternative C — Rebuild
and reconfiguration of existing 230 kV Lines #214 and #263 crossing above the James River
between Isle of Wight County and Newport News, 26 Company witness Nedwick reported that
none of t}:te1 2'5350 kV transmission options resolved all of the NERC reliability violations in 2015
or in 2021. § .

Mr. Nedwick summarized the NERC reliability violations for 2015 for the three 230 kV
~ Alternatives as follows; 126 '

NERC Category Tests
Study Category A Category B Category C Category D
Study 6A ~ No Critical System
Condition 0 0 9 3
Study 6B - No Critical System
Condition 0 1 4 . 0
Study 6C — No Critical System :
Condition 0 ' 5 122 8
Study 7A — Surry Unit 1 asthe .
Critical System Condition 0 3 N/A N/A
Study 7B — Surry Unit 1 as the '
Critical System Condition : 0 2 N/A N/A
Study 7C — Surry Unit 1 as the ' .
Critical System Condition , 0 70 N/A N/A

M. Nedwick also reported three 230 k'V. Alternatives would il 1o resolve the following
nunber of NERC reliability violations for 2021:'27

1260 17 at 19-20: Staff Brief at 12.

1261 Bxhibit No. 79, at 33-34.

1282 Bxhibit No. 68, at 9. .

263 11 at 11-12.

1264 Exhibit No. 87 at 8-9, Attached Rebuttal Schedule 2.
1285 14 at 9, 12} Exhibit No. 90, at 7-0.

“Ej Exhibit No. 90, Attached Rebuttal Schedule 4, at 16-18.
12 Id i
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NERC Category Tests

Study Category A CategorvB  Category C Categorv D
Study 13A —No Critical System

Condition 0 9 113 7
Study 13B — No Critical System

Condition 0 ' 1 12 0
Study 13C —No Critical System

Condition . 0 12 182 13
Study 14A — Surry Unit 1 as the

Critical System Condition 0 1 N/A N/A
Study 14B — Surry Unit 1 as the

Critical System Condition 0 0 N/A N/A
Study 14C - Surry Unit 1 as the :

Critical System Condition 0 39 N/A N/A

During the April Hearing, M. Chiles testified that he reviewed and ran the power flow
models underlying the Company’s additional analysis and was able to verify the Company’s
results.*® Indeed, Mr. Chiles also verified that the Proposed Alternative Project would perform
similarly to the Proposed Project, using the updated information incorporated into the studies
performed as directed by the January 30 Ruling,®® Mr. Chiles reported that in 2015, under
Alternative A, overloads in violation of NERC reliability criteria would occur on the 230 KV
Surry-Skiffes Creek Line, itself: the Lanexa-Waller Line #21 13; Skaffes-Yorktown Line #209;
and the Suffolk 500-230 transformer.”” Mr. Chiles confirmed that in 2015, under
Alternative B, overloads in violation of NERC reliability criteria would ocour on the Skiffes-
Yorktown Line #209, and the Suffolk 500-230 transformer.*”* Finally, Mr. Chiles testified that
in 2015, for Alternative C, overloads in violation of NERC reliability criteria would occur on
Lanexa-Walker Line #2113, Lanexa-Yorktown Line #34, Whealton-Winchester Line #234,
Suffolk 500-230 transformer, and Lanexa 230-115 transformer. ™ Mr. Chiles confirmed that all
of the above violations of NERC reliability criteria are resolved by the Proposed Project.’*”

Based on the uncontested load flow results, I find that none of the 230 kV fransmaission
alternatives, by themselves, satisfy the NERC reliability requirements for 2015, or for 2021.

However, as directed in the January 30 Ruling, Dominion Virginia Power estimated the
additional overhead transmission facilities, and their cost, necessary to resolve all of the NERC
reliability vielations for both 2015 and 2021."*™ Company witness Allen presented the
additional transmission projects necessary to resolve all of the NERC reliability violations and
showed that only a double-circuit 230 kV hybrid transmission line would resolve all of the

1268 Chiles, Tr. at 1068,

2% 14 at 1071, .

. 21 4. at 1073; Staff Brief at 13; Exhibit No. 90, at 7.
YT Id; Id at 8.

22 131 Id at 9.

1273 Chiles, Tr. at 1074.

1274 See suprag atp. 114,
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NERC reliability violations for 2015.*” Because the Company was unable to determine a

transmission solution that would resolve all of the NERC reliability violations for 2015, I find

+ that Alternative A — Single-circuit 230 kV hybrid line should be eliminated from further

consideration. Dominion Virginia Power argued against Alternative B and Alternative C, after

the inclusion of additional transmission projects that resolve all of the NERC reliability
violations based on the significantly higher cost associated with these alternatives and because

~ construction of these alternatives cannot be com%)leted by the June 2015 need date.’*’¢ Cost and

the need date will be discussed in detail below.**”? g

K

Generation Options

As directed in the January 30 Ruling, Dominion Virginia Power determined that it would
take two new generating units in the North Hampton Roads Load Area with a combined 620
MW capacity, with the size of the smallest unit of 205 MW, to resolve all of the NERC
reliability violations for 2015.""* To resolve all of the NERC reliability violations for 2021,
Dominion Virginia Power reported that it would take an additional 618 MW of generation. *”.
Dominjon Virginia Power argued against a stand-alone option based on the significantly higher
cost associated with the stand-alone generation and because construction of the stand-alone
generation cannot be completed by June 2015 need date.'*® Cost and the need date will be
discussed in detail below.'#*!

In addition, Staff witness Chiles modeled injecting new or increased generation at the
proposed Skiffes Creek Switching Station, the P}oposed Brunswick power station, and reviewed
the Company’s stand-alone generation studies. 25> Mr, Chiles found that the injection of an
additional 550 MW of generation at Skiffes Creek would not resolve all of the NERC reliability
criteria violations for 2015 and 2016."** Similarly, M. Chiles reported that generation in
“Brunswick County — even if approved by the Commission and constructed in a timely fashion —
would not address [Dominion Virginia Power’s] transmission needs identified in the instant
case.”'** Fipally, Mr. Chiles confirmed the Company’s studies concerning stand-alone
gereration.'?* '

On brief, James City County faulted the Company for failing to consider other generating
options such as repowering the Yorktown units with liquefied natural gas ("LNG”) or off-shore
wind. 2% However, Company witness Kelly testified that LNG was considered for repowering

1275 14 ; Exhibit No. 93, Attached Rebuttal Schedule 4, at 1.

1276 Company Brief at 32-34; Exhibit No. 130, Attached Rebuttal Schedule 1.
1277 See infra pp. 152-55. '

1278 Bxhibit No. 87, Attached Rebuttal Schedule 3; Exhibit No, 90, at 23.

1279 Id.; Id . .

1289 Company Brief at 33-34; Exhibit No. 130, Attached Rebuttal Schedule 1.
1281 See infra pp. 152-55. ' :
1282 oiaff Brief at 16. "

1283 14 at 17; Exhibit No. 79, at Attached TWC-2, at 13-15.

1284 74, at 18; Exhibit No. 81.

1285 Chiles, Tr. at 1068-69. :

1286 James City County Brief at 26, 47-48.
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Yorktown, but was rejected based on cost and the difficulty of getting a permit to build an import
facility in a populated area like Yorktown.* As for off-shore wind, because of the required
transmission infrastructure for such generation, I find advocating off-shore wind generation is
inconsistent for a party opposing the construction of 2500 KV transmission line. The 2012
NCTPC-PIM Joint Interregional Reliability Study entered into the record by James City County,
stated that “[i]ntegration of 3,000 to 10,000 MW of off-shore wind in North Carolina and
Virginia would require approximately $1-2 billion in transmission upgrades.”'*® The report
stated that integration of such power into PJM would require a new 500 kV substation and
upgrades to the 500 kV system and local 230 kV network."™*® Indeed, the report listed six new
transmission lines required in Vir%inia, including a forty-five mile, 500 kV Surry to
Chickahominy transmission line,'**°

Combinations of 230 kV Transmission and Generation

As directed in the January 30 Ruling, Dominion Virginia Power studied the amount of
additional generation that would be required to be added to each of the 230 kV ‘transmission
alternatives to eliminate all projected NERC reliability violations for 2015 and 2021. Company
witness Nedwick testified that to eliminate all projected NERC reliability violations for 2015:

(0) if Alternative A — single-circuit 230 XV hybrid line is constructed, an additional 1,008 MW of
generating capacity would be required; (ii) if Alternative B — double-circuit 230 kV hybrid line is
constructed, an additional 159 MW of generating capacity would be required; and (ifi) if
Alternative C — the rebuild and reconfiguration of existing 230 kV Lines #214 and #263 is

undertaken, an additional 522 MW of generating capacity would be required, with 56 MW being

the minimum size of a generating unit that must remain in service.”®”! Mr. Nedwick stated that
to eliminate all projected NERC reliability violations for 2021: (i) if Alternative A and the
additional generating capacity is constructed for 2015, an additional 1,449 MW of generating
capacity would be required, with 87 MW being the minimum size of a generating unit that must
remain in service; (ii) if Altemative B and the addrtional generating capacity is constructed for
2015, an additional 551 MW of generating capacity would be required with 27 MW being the
minimum size of a generating urit that must remain in service; and (iii) if Altemative C and the
additional generating capacity is constructed for 2015, an additional 505 MW of generating
capacity would be required, with 139 MW being the minimum size of a generating unit that maust
remain in service.

Similar to stand-alone generation, Dominion Virginia Power and Staff opposed
combinations of 230 kV transmission and generation }Jrimarily based on cost and the time to
complete."™ These topics will be addressed below, ™

1257 K elly, Tr. at 1622-23, 1626-27.
1288 o hibit No. 133, at 3.

1289 17 at 2.

129 17 at 26.

12T Exhibit No. 87, Attached Rebuttal Schedule 3, at 3.
1292 Id EL A
122 Company Brief at 33-34; Staff Brief at 3841.

1294 See infra pp. 152-155.
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Whittier’s Variations

During the hearing, James City County witness Whittier offered two additional
alternatives: (i) Whittier’s Variation of Alternative A —230 kV transmission hybrid (under river
crossing) from Swrry to Whealton without Skiffes Creek Switching Station:'** and (if) Whittier’s
Variation of Alternative C — New 230 kV overhead fransmission line from Chuckatuck to
Whealton (collectively, “Whittier’s Variations™)."® On brief, James City County argued that
Whittier’s Variations “reasonably [address] all issues consistent with NERC requirements,”
would be “reasopable in cost,” and could be “constructed in a timely manner, "%’

Company witness Nedwick contended that basad on 2 “high-leve] quick assessment ”
Whittier’s Variation of Alternative A failed to resolve all NERC reliability violations, with
overloads to the Lanexa 230 to 115 auto transformers, Suffolk 500 to 230 transformers, both .
Whealton 230 to 115 transformers, and Line #99.%%® Similarly, Mr. Nedwick found that
Whittier’s Variation of Alternative C failed to resolve all of the NERC reliability violations.'®®
Mr. Nedwick maintained that because Whittier's Variations connected directly to Whealton,
electrically, they were both variations to Alternative C of the January 30 Ruling >

Mr. Whittier acknowledged that his proposed variations failed to resolve all NERC
reliability violations. - For example, for Whittier's Vadation to Alternative A, he reported “a
couple . .. problems with Category B violation,” such as a 106 percent loading of a
transformer.*"! As for Whittier’s Variation to Alternative C, he testified that “an initial look still
showed us . .. more violations . . . than we wanted to see.”% To address some of these
violations, Mr. Whittier recommended the addition of another 500 to 230 kV transformer at
Surry, but still admitted that such an addition only “solves almost everything: Not
everything.”?? ‘ -

On brief, James City County tried to bolster Whittier’s Variations with the testimony of
Staff witness Chiles. James City County mainfained that “[w]hen given the opportunity, he did
not contest that Whittier alternatives would resive the NERC issues and in fact expressed the -
firm opinion that Whittier and he could find alternatives that addressed al] of the NERC
issues.”™% I disagree. Mr.. Whittier presented his variations for the first time during oral .
testimony on the moming of April 15, 2013. Mr. Chiles appeared as a witness on the afternoon
of the same day. Mr. Chiles had not reviewed Mr. Whittier's analysis and expressed no opinion:

1253 Whittier, Tr. at 909-13; Exhibit No. 69.

129 17 at 940-941: Exhibit No. 71.

7 James City County Brief at 24.

1298 Nedwick, Tr. at 1298,

- 2% 12 at 1303,

1300 77 at 1299-04.

B0l Whittier, Tr. at 936.

1392 17 at 940,

1303 17 at 941,

%% James City County Brief at 35, citing Chiles, Tr. at 1089, 1110.
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Q. The NERC violations, you just simply haven’t looked at [Mz.
Whittier’s] analysis, so you really can’t say whether they do or
do not really solve the NERC problems at this point?

A. That’s correct.*%

Nonetheless, Mr. Chiles raised two crificisms of Mr. Whittier’s approach that
undermined the usefulness of Whittier’s Variations in this case. The first criticism ties into M.
Nedwick’s observation that by ruzming both variations directly to Whealton, electrically, Mr.
Whittier has offered two variations of Alternative C, That is, by eliminating the Skiffes Creek )
Switching Station, neither of Whittier's Variations can resolve NERC violations by feeding
power to the North. Mr, Whittier looked at the cause of projected NERC violations on the 230
KV transmission lines crossing under the James River and stated:

And as ] looked at it, a lot of that — some of that overload
wasn't because of the need down in the south near the Whealton
area, but it was because they had interjected a new substation at
Skiffes Creek that was drawing some power from those new
circuits, too. So instead of the north relying on the lines from the
north around Chickahominy, they’re also relying — they’re taking
power from this new crossing, so that together with the power that
was going down to Whealton overloaded the new lines. 2%

Mr. Chiles took issue with Mr, Whittier’s approach for failing to consider the interrelated
power flow problems that can be caused by losing power to the Peninsula from either the North
or the South.** Mr. Chiles stated his concern as follows:

So my concern with [Whittier’s Variations] on the south
side once again is you haven’t reglly solved the issue of a strong
source in the middle of the peninsula. . .

It’s really twofold. The sirong source, number one, serves
basically as a surrogate, if you will, for the Yorktown generation.
So it’s reasonable to assume that that makes sense.

The other thing is by splitting up the 230 lines coming from
Chickahominy going down further, going down to Whealton, by
splitting those circuits and injecting power at . . . [Skiffes Creek],
what we’re really doing is we’re sending power throughout the
peninsula both north and south in that case, which is going to
create a counterflow to resolve the generator deficiencies in the
north, which is going to solve NERC violations to the north. [t’s
also going to deal with the issues of the generation load deficiency -

129 Chiles, Tr. at 1110.
1308 Whittier, Tr. at 910.
B9 Chiles, Tr. at 1109; See supra at p. 133.
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in the south at that injection point, as well. . . . [Wihat we’re really
doing is lessening the generation load balance, so we’re reducing
flows across the northern and southern circuit sends into the

system. %

James City County contended that the
by other simple measures such as DSM. 3%

builds DSM forecasts into its load forecasts for each of the coming three years based on the

amounts that have been commitied in the
Consequently, for 2015, the amougt of D

results of the RPM auction for that year.”™!! In addition, Company witness Herling outlined the

practical problems of relying on DSM to

RPM auction for the: particular delivery years.>*?
SM reflected in the 2012 load forecast is based on the

solve NERC reliability violations, such as the DSM -

requirement of a two-hour notification, which would be ineffective in response to an
instaatancous event.”'* Accordingly, I find that DSM is already considered in PIM’s
transmission planning process and additional amounts should not be assumed to be available to
address projected NERC reliability violations.

Based on the record in this case, I find that Whittier’s Variations fail to resolve all of the
NERC reliability violations and do not appear to address all of the NERC violations the Project

15 designed to solve.

M. Chiles® second criticism of Whittier’s Vardations concerns a fundamental difference

remaining NERC violations may also be addressed
However, for transmission planning purposes, PJM

in transmission planning between the two witnesses. Both Mr. Whittier and Mr. Chiles testified

to the difficulty of accurately forecasting
designed into a transmission system. "

beyond 2021, or if load grows a lot more

the future and the resulting need for flexibility to be

However, the witnesses advocated opposite approaches
for creating flexibility in the Company’s transmission system. Mr. Whittier advocated an'
approach that could be expanded as needed and would address future NERC violations on an
individual basis.”*'* For example, Mr. Whittier advised that “[m]y longer term plan, if I go

than expected, is that I might put in both of these

230 kV alternatives that we’ve talked about . , . .”**!° On the other hand, Mr. Chiles advocated
the Proposed Project, with its 5000 MVA to address the NERC violations identified in 2015 and
2021, and provide for expected future load growth.*® Mr. Chiles contended:

So rather than piecemealing a solution where you have,

say, a line that’s loaded at

1000 IMVA and you put something in

that when it goes into power flow is loaded at 995, and then a year
later you’re building something else, the capacity of . . . [Surry-

1308 17 at 1109-11.

% rardes City County Brief at 25-26.
1310 Bxhibit No. 92, at 11-12,

1311 ' '

12 Herling Tr. at 1380,

BB Chiles, Tr. at 1099-1100; Whittier, Tr. at 943-45.

1314 Whittier, Tr. at 908, 945.
1315 14 at 965.
1316 Chiles, Tr. at 1099,
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Skiffes Creek Line] gives some flexibility for operations in the
future and a lot of growth in the futre, 317
Mr. Whittier’s approach may be appropriate in an area with relatively stable load, and

where the siting of future or additional transmission facilities would be easy and without impact
On scenic assets, historic districts, and the environment. Such a situation is not present in this
case. Iagree with Mr. Chiles, and Dorninion Virginia Power, that from an operational or
electrical perspective, the Proposed Project provides the flexibility to address both the NERC
violations and expected or possible future load growth.

Other fallacies of a piecemeal approach include cost and efficiencies. More importantly, -

the added impacts of the likely additional future projects on scenic assets, historic districts, and
the environment argue against such an approach. Under Mr, Whittier’s plan, both of Whitter’s
Variations may need to be constructed. Even mbre transmission may need to be constructed in
the Chickahominy area to relieve NERC violations to the north that Whittier’s Variations do not
address. Thus, instead of the impacts of one transmission line and switching station, within a
few years, the area could be impacted by the cofistruction of a transmission line from Surry to
Whealton, and a second overhead transmission line constructed from Chuckatuck to Whealton.
Company witness Harper presented a preliminary routing map for Mr. Whittier’s proposed
Chuckatuck to Whealton transmission line and outlined several routing constraints including:

(1) expansion of the existing right-of-way through residential and business developments;

(ii) crossing a wide expanse of wetlands: (iif) a new crossing of the James River; {iv) routing
across land owned by the City of Newport News and thus, not subject to eminent domain; and
(V) the siting of two underground terminals; and (vi) beginning the process for approval of a new
transmission line, including open houses, state agency review, and a new application with the
Commission, '¢ :

Moreover, to address NERC violations in the Chickahominy area and to the north,
additional transmission lines may need to be built in the Chickahominy area. Consequently,
under a piecemeal approach, it is possible that after building one or both of Mr. Whittier’s
Variations, PJM could again direct Dominion Virginia Power to undertake a project similar to
the Proposed Project or the Proposed Alternative Project.

. Accordingly, 1 find that Whittier’s Varietions should not be considered as viable
alternatives in this proceeding based on their failure to resolve all of the NERC reliability
violations, and because addressing NERC reliability violations by such a piecemeal approach in
such a growing and constrained area creates the risk that system reliability ultimately will
require multiple additional projects with multiple additional impacts on scenic assets, historic
districts, and the environment.

1317 Id

318 Harper, Tr. at 1683-84; Exchibit No. 119,
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APPLICATION CF

COMMON\E;EALTH oF VIRGDQIA j- 31 j- 3014 9

STATE CORPORATION COMMISSION

AT RICHMOND, NOVEMBER 26, 2013
21 N 2h P f: el

VIRGINIA ELECTRIC AND POWER COMPANY CASE NO. PUﬁ-2012—00029
d/bfa DOMINION VIRGINIA POWER .
For approval and certification of electric facﬂiﬁes:
Surry-Skiffes Creek 500 ¥V Transmission Line,
Skiffes Creek-Whealton 230 XV Transmission Line, and
Skiffes Creek 500 kV-230 kV-115kV Switching Station
ORDER

© On June 11, 2012, Vug:ma ;Electic and Pc;wcr‘Co_iupa;ly d/b/a.Dor-ninion Virginia Power
("Domirion" or "Co;:upany") filed m’ch the State Corporation Commission ("Commission") an
applig:aﬁo:; for approval and certification of an electljic tranémissi'on _proj-ect, or..for épproval and
certification of an altem'a_.ﬁi}e tra.psmissioﬁ project ("App]icaﬁt;n"). Dominion's propc.ascd project
and its proposed alternative project are deseribed in tum below. | .

In its Application, Dominion proposed tc;;. construct: (a) ap-prg:dmately 7.4 miles of new
overhead 500 kilovolt ("kV"™) electric taﬁsmission live from the éompgny‘s existing 500 kV-230
KV Surry éwit'ching Station in Surry County to a new 500 KV-230 kV-115 kv Sk]_'ffés Creek
Switching Station in James Citj-r County ("Surry-Skiffes Creek Line"™);’ (b) the Skiffes Creck
Switching §taﬁon; (c) approximately 20.2 miles of new 23;0 KV line, in the Counties of James
City and York and the City of Newport News, from the proposed Skiffes Creek Switching

Stailon to the Company's cms‘ung Whealton Substatlon located i in the City of Hampton ("Skiffes

. Creek-Whealton Line"); a.nd (d) additional facilities af the existing Surry Switching Station and

Whealton Substation. The Surry-Skiffes Creek Line, the Skiffes Creek S\i.ritching Station, the

! In September 2012, Dominion filed. supplemental testimony estimating the length of its proposed route at
8.0 miles. Seg e.g., Ex. 38 (Harper supplemental du—ect)
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(2) The estimated additional cost of placing the proposed ling, in
whole or in part, underground does not excead 2.5 times the cost of
placing the same Line overhead, assuming accepted industry
standards for undergrounding to ensure safety and reliabilify. If the
public utility, the affected localities, and the State Corporation
Commission agree, a proposed tnderground line whoss cost
exceeds 2.5 times the cost of placing the line overhead may also be
accepted into the pilot program; and

(3) The governing body of each Iocality in which 2 portion of the

proposed line will be placed underground indicates, by resolution,

general community support for the line to be placed underground.”
House Bill 1319 further provides that " [p]ublic utility companies granted a certificate of public
convenience and necessity for a Proposed transmission line not inchuded in this pfdgra;g ornot
otherwise being placed ﬁndergx_ound shall seek to impléﬁent low-cost and effective means 1o
improve the aesthetics of new overhéad transmission lines and towers."2*

Finaily, Dominion requests a Commission determination that, based on the facts and

ciréumstances of this case, the Skiffes Creek Switching Station constitutes a "transmission line"

- for purposes of Code § 56-46.1 F, which provides that "[alpproval of a trarismission line

pursuant to this section shall be deerned to satisfy the requﬁ:eﬁlents of § 152-2232 and local

‘zoning-ordinances with respect to such transmisgion line."

SYSTEM NEED

A series of load flow studies was intr'o'dt‘iéed as evidence in this proceeding and evaluated
by load flow study experts who testified-as witnesses in this case. These studies demonstrate that
the North Hampton Roads Area needs a significant electric system upgrade ‘soon to maintain

adequate reliability.

= fi008 Ya. Acfs ch. 799, Enactment 1, § 4, as extended by 2011 Va, Acts. ¢h. 244, Enac‘ment.l.

2 Id at § 10.
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The electric transmission system of Dominion and other public utilities is stadied
continuaﬁy to assess its reliablity in the near-term and long-tem fature. Asa member of PYM
Interconnection, LLC ("PIM"™), a regional transmission organization,” Dominion does not assess

the reliability of itls transmission system only om its 6wi1. Through PIM's planning proce;'ss,
Dominion's transmissién system is evaluated and planned as part of a 13-state region.?®
Central to transmission system planning are load flow modeling studies that simulate
system conditions to identify, among other thmgs pro; ected overloads on the systern 77 These
engmeemg studies assess whether the tEaBSmISSIOD. system comphes with NERC reliability -
standards, which are establlshcd for the important purpose of ensu:ing that the fransmission
‘system' Iremains reliable so that customers’ needs for elccﬁic service can be met 22 Fedéral law
-enacted in 2005 made compliance with federal electric reliability standards ma.udaiory, with
violations by utllmes CaIrying fines of up to $1 mﬂlmn per day.”
' Dominion filed in thls proceeding a number of load flow studies, a.'llowir.lg interested
bqrﬁes and our Staff to:a-nalyze 'the inputs and results of tﬁose studies.*® As Staiﬁpoi:ois out,
because .reliabilit-y violations in the North Hampton Roads Area "ﬁe identified by a ﬁumBerr of R

Hjﬂ"‘erant models gaxaminiﬁg a number of different firture years; the evidence supporting a system

z "ﬂue term "regional transmission orgamzauon" is synonymous with the term “regmnal transmission entity” used in
Section 56-579 of the Code of Virginia, which required Dominion to transfer the management and control of its
transmission assets to such an entity, subject to Commission approval.

% Hearing Bxaminer's Report at 129-31,

7 As c:q:lémed by Staff, overloads exist when "umder certain co nditions, electrical flow on various transmission
lines will exceed the power levels those lines are designed to accommodate, wh_tch can résnlt in a-faihwe of the
lineg™ Staf's Post-Hearing Brief at 8.

2 Tr. 631 (Reidenbach) (agre-emg that reliable clcctrlc service is important to James City County's "sustamable
future going forwa:d")

? Hearing Exammar‘s Report at 129-30,
* To assist in its investigation of the Apphcanon Staff retained the services of a consultant Wlﬂ'!. expertise
conducting load flow studies. See, e.g., Ex. 79 (Chiles) at 1-2.
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need does not rely on any single set of a.ssgn:Lptions."31 Notwithstanding the different
aS-Sl]mpt'iOIlS used in the' many load fiow modeling studies analj;zea in this case, the vatious load
flow studies consistently reveal a significant system need in the area.

lDominion testified that it initially conducted load flow modeling studies indicating that
normal loed growth in the North Hampton Roads Area would result m reliability violations by
20192 Those inifal sudies were analyzed and verified by our Staff, >

Importantly, the studies showing anéed in 2019 Were-conductéd before Dominion
determined that six local generation units — two at the Yorktown Pow%fer Station and four at the
Chesapeake Power Station — would be retired as a result of stricter federal cnvironmeﬁt@l
'rcgulati;)ns, including the Mercury Air Tox.ics Standard ('II\/IATS-Rﬁ-.le").M Subsequent studies
that iﬁcludéd the impact of the generation refirements at these power stations showed that ﬁle
retirement of onfy onelunit at Yorktown was enough to cause reliabﬂity Vf;olationis to begin in the
"summer of 2015 3 Updated and supplemental si.tudies 'diiected by the Hearing Examiner and
verified by Staff, confirm reliability violations occurring in the s{J_;ﬁmcr of 2-01 5. For'cxamplle,

updated studies idéntify reliability violations or overloads projected fo oceur in 2015 on more

* Staff's Post-Hearing Brief at 9-10. As teoognized by Staf, these Joad flow models inchuded different proj ected
peak loads end different assumptions about both generaﬁgn and transmission topology. Id at 9.

* Bx. 31 Medwick direct) at 11.

* See, e.g, Ex. 79 (Chiles) at 11-16. Although Staff raised 2 concern 2bout one scenario from the studies showing a
2019 need, Staff was able fo replicate znd verify those modeling results, and the Company addressed this scenario n
rebuttal testimony. See, e.g., Ex. 87 (Nedwick Tebuttal) at 24-25; Ex. 79 (Chiles), Attached Exhibit TWC-2 at 2.

3* See, e.g, Ex. 87 (Nedwick rebuttal) at 4; Ex. 110 (Kelly rebuttal); Ex. 103 (Faggert rebuttzl). As discussed below,
retzining generation at these facilities is not a reasonable altemative to addressing the identified needs of the North

Hempton Roads Area.

£
-

* See, e g, Ex. 23 (Application), Attached Appendix at 72, 78-81; Ex. 87 (Nedwick rebuttal) at 4, n.1.
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than a dozen transmission lines and sevcrél tangformeré on Dominion's transmigsion systemn 3¢
These projected overloads are widespread in the Notth Hampton Roads Area.’’

Comnsistent ';vith NERC s‘ra:;c._iards? the load ﬂow. stildieé discussed in the preceding
paragraph iIlVO].;/Cd stressing Dominion's transmission system under scenarios where one or two
’transmi-ssion circuifs and one generation unit are unavailable. > NERC reliability standards also
requi;é testing for more extreme syétem condifions, including al scenario where all transmission
Jines located in 2 single right-of-way corridor and one generation unif are unavailable. The result
of this analysis shows outages cascading info northern Virginia, the City of Richmond, and

North C;'ﬂro]jjzta,39 . . ‘ . |
| i} f"smeé Citjlz Couﬁty, Save t'h-e James, aﬁd JRA have suggested that f:ransmissioq pla.unmg
in the Commionwealth should be undertaken in e;les's rigorous manner ﬂz_aﬁ has been the pas1;
practice of the Commission.* The record does not support ta.king transmission planning in suck -
a directiom The North Hampton Roads Area is already 2 "load pocket" relying agmﬁce.nﬂy on
fransmission to deliver g;eneration from oﬁﬁ areas of the Commonwealth.'ﬁ. This reliance will
_ grow sub_sta‘:iﬁally with the upwminé retirements of fwo glg.neriltion units at the': Yorktown Power

Station. "At that time, the only remaining gencréﬁon on the Peninsula will be a third unit at the

H

* See, elg., Ex 90 at 5.
7 1d

3'3 As described in the record, overloads resulting from such conditions are referred to as "Category A",
"Category B", and "Category C" violations. See, e.g., Ex- 31 Nedwick direct) at 7-9.

% See, &8 Bx. 23 (Application), Attached Appendix at 32-33, 4345, For-this reason, adding an additional Iine to
this same corridor presents an unreasonable reliability risk. See, 2., Ex. 31 (Nedwick direct) at 1011,

@ See, &g, James City County's, Save the James's, and JRA's Ji 0int Post-Hearing Erief at 25-26.

“ See, e.g, Ex. 89; Tr. 1074 (Chiles); Tr. 947 (Whittier).
£ 22
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Yorktown Power Station, which is subject to enzironmental restrictions that w111 sevérely limpit
its operation until ifs retirement * .

The Commission is greatly concerned :zlﬁout the widespread nature of the projected
NERC reliability violations that are supported by the record of this case an‘d.that $0 many
violations are projected to occur 2s early as 2015. The load flow modeling evidence, which has
been verified by our Staff* establishes a clear need for significant new electric infrastructure to
address fast-approaching reliability violations proj :;cted for_Don:;inion's trausrrﬁssigr; system.
With a system need clearly established, we next tum to potential alternatives for sétisfying the
identified need. o

ALTERNATIVES

The parﬂes and Staff presented NUMerous potenual altematives for add:essmg the
| significant and unconiested system needs 1den11ﬁed by the record Those altemanves include
~ generatiorn, demand-31de mana_gexr_Lent, lower voltage transmission, undergrou.ud fransmission,
transmission in different locations, and combinations of generation and transr;:issi;_n. 'Wi'lile .
some .altemaﬁx'res warranted — an@ received — considerable evaluation, others are more
conceptual or possess .glan'ng shortcomings. Howevér, our-decision in this proceeding h;a.s been.
‘reached only after consideration of all potential alternatives, ‘m‘any of which are addressed below.

Additionatly, the Commission has considered all relevant factors supported-by record evidence

_for each alternative.

2 See, e.g., Ex. 31 (Nedwick direct) at 12-13; Ex. 110 (Kelly rebuttal) at 8, 15; Ex. 103 (Faggert rebuttal) ar 14-15.

* See, e.g., Ex. 79 (Chiles); Tr. 1068-74.
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Yorktown Power Station, which is subject to engironmental restrictions that wﬂl severely Emit
its operation until its retivement. 2

The Commission is greatly concerned abom: the widespread nature of the projectéd
NERC rchabﬂ_\ty violations that are supported by the record of this case and that so many
violations are projected to oceur as early as 2015, The load flow modeling evidence, which has
been verified by our Staff,”? establishes a clear need for significant new electric infrastructure to
address fast-approaching reliability violations proj clcted for'Dor;;inion's transmjssigp system.
With a systemn need clearly established, we next tumn to potential alternatives for sé.tisfﬁug the
identified need. -
ALTE.RNATIVES

The partlcs and Staff presentcd DINErous potenual alternatives for a.ddressmg the

significant and uncontcsted system needs 1dent1f[ed by the record_ Those altcmaﬂves include

~ generation, demand—mdc management, lower voitage transmission, underground transmission,

transmission in different locations, and combinations of generation and transmission. While
some alternaﬁ‘}es warranted — and received — considersble evaluation, others are more

conceptual-or possess glaring shortcomings. However, our-decision in this proceeding has been

-reached only after consideration of all potential alternatives, many of which are addressed below.

Additionally, the Commission has considered all relevant factors supported by record evidence

for each alternative.

“ See, e.g., Ex. 3] (Nedwick direct) at 12-13; Ex. 110 (Kelly rebutial) at 8, 15; Ex. 103 (Faggert rcbuttal)'at 14-15.
 See, e.g., Ex. 79 (Chiles); Tr. 1068-74.
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In summaxy the Commission finds, based on the record, that none of the altematives
other than new transmission at 500 kV that were explored in this proceedmg reasonably meet the
reliability need identified in ﬂJJ.S case.

Generation Alternatives

l'A.s supported by the record and discussed below, generafion alternatives are nota
reasonable alternative to a trénsmission solution for addressing Do;ninion's upcdmjng systern
: need. Some of the generation alternatives identified in this proéceding are largely conceptual or
hypothetical. Certain generation altematives i.ntoduceci or studied by case participants cio not
corres*pond to any actual generation project cuzrenﬂy tmder developmcnt or Wthh could be
developed in time and at the scale necessary to ensure the electric system remains rehable; fora
Iarge portion of the chmmonv‘,realf.h_‘"4 We find that whﬂe some of this ewdence further informs
the magnitude of the challenge facmg Dominion and its custqmers in the affected area,” the |
more Ebnce;ptual generation presented in the record of this proceeding dgeé not identify a
. reasonable alternative to 2 tra'.ns‘mission solul;ion. ' |

For example, Envirdnme;nt.al_ Respo_nden;ts asserted J‘.hat.dis'u'i.blrt-ed solar res ources (or
disﬁbuted solar combined Wlth demand-side management resou:ces%j could satisfy the )

projected reliability criteria violations in the North Harnpton Roa_ds Area and could do so in the

* PIM testified that its interconnection queue — which developers of generation must clear before connecting to
Dominion's transmission system — does not currently contain any generation interconnection requests that would
potentially offset the need for the Proposed Project. Ex. 92 (Herling rebuttal) at 22.

% See, e.g., Ex. 79 (Chiles), Attached Exhibit TWC-2 at 13-15 (studying additional generation in the location of the
proposed Skiffes Creek Switching Station while recognizing that location is not currently under active development
for electric generation or the natural gas infrastructure necessary for such generation); Environmental Respondents'
Post-Hearing Brief at 14-17 (d1smbutcd solar and demand-side management resources); James C;ty County's, Save
the James's, and JRA's Joint Post-Hearing Brief at 26 (liquified natural gas generation),

“ Demand-side resources, and planning concerns about such resources, are discussed below. The planning concerns
identiffed by Tecord evidence are relevant to a consideratién of these resources gither as a stand-alone alternative or
as part of alternative concepts that combine demand-side resoutces with other resources. '
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-most cost-effective :nam__u:r.“‘7 This assertion fails to appropriately recognize the magnimdo of

the projected reliability criteria violations made m_ore i.onmjnent by significant generation
retirervents and operaﬁonal rcstn'oﬁons rosulﬁng from environmental regnlations. Although tho
Environmental Respondents cite to our recent afproval of a distributed solar p:rograrla through
which Dominion will oonsn'u.ct or facilitate up t0 30 mega\ar-atts of distributed solar,*® that
30 megawatts of nameplate capacity ~ even if all located 1n the North Hampton Roads Area —
does not approach the size needed to address the reliability need identified in this case.® Nordo
the Environmental Respondents substantiate their claim that solar resources are currently .
cost-effective.

éi.milarly, the record does not support sﬁggestiono by James éity C&uniy that offshore
wind or Hquefied oatural gas generation could satisfy thc'fast‘-oliproaching feliabﬂity criteria
wolatlons in T.he North Hampton Roads Area. Because these types of pIO_] ects are excepﬁona]ly
complex a.nd, in some respects, may represent uncharted territory for developcrs 30 Thc nsk that
such-generation will be unavailable to address aeed arising as soon as 2015 is too greatto |
warrant flmher conszderaﬁon in ﬂae msta.nt case.. |

Based on the rocord mcludmg the nnpendmg gencrailon retnemen’rs and 0peratmg

-

- restrictions at the Yorktown and Chesapea.ke Power Statlons amore concrcte approach to

47 See, e.g., Environmental Respondents' Post-Hearing Brief at 14-17.

* Applicarion of Virginia Electric and Power Company, For approval of a Community Solar-Power Program and
‘for certifieation of proposed distributed solar generation facilities pursuant to Chapter 771 of the 2011 Virginia
Acts of Assembly and §§ 56-46.1 and 56-580 D of the Code of Virginia, Case No, PUE-2011-00117, 2012 8.C. C
Ann. Rept 328, Order (Nov. 28, 2012). i _ )

 Studies were conducted in this case for the specific purpose of calculating bow much generauon would be needed
to address projected reliability violations. Se, e.g., Ex. 90 at Rebuttal Schedule 4, .

0 See, e.g., Tr. 1622-?.7 (Identlfymg challenges and cost associated with obtaining a permit, constructing, and

operating a liquefied natural gas import facility in 2 populated area hkc Yorktown), Tr. 1853 (describing the current
construction cost of offshore wind).
’ L
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addressing the needs of electric customers in .the North Hampton Roads Area is required. To be
clear, we appreciate that participants in this case have sought alternative lsoluﬁobs to addressing
. the identified system needé. However, for us to discharge in this case the responsibility
delegated to us by the General Asscmbl;f, the Corruﬁission must identify those alternatives that
may address identified S};stem reliability nesds Emd reasonably minimize adverse impact on
scenic assets, historic districts, and the environment.

Although located c;utsi'de of_t_he North Hampton Roads Area, another potential generation
alternative e§aluated in this proceeding was generation in Brunswick County, Virginia. The
addition of generation in Brunswick County is nc;t a hypothetical, as the Comréu'ésion recentl};
approved the construction of a generation statfon in this location, However, thf: load ﬁow - .
IES}.llT.S‘_ showthéithc generation project in Brunswick County will not address the identified
- system needs of -t;ne NOIﬂloHB_IﬂjJTOI-l Roads Area.*? Therefore ﬁe Brunswick County generation

station is not a reasoziable altgemaﬁw-ze in this case.
Other generation .alte;ngﬁves presented in this proceeding involve the p_otf::ptial
retrofitting with additional emissions controi equipment or the patential refﬁelin.g, with natural
) éaé, of generation umts at the &"orictdwn and Ch;:éai:;cake Power Stations.” Althouéh some’
comparative environmental benefits can accrue from retaining infrastructure at a loeation with
eﬁsﬁ.ﬁg operations (and impacts), there cam also be negafive environmmental Jmpacts The

Environmental Respondents have, in prior proceedings, advocated that units af these stations

*! Application of Virginia Electric end Power Compary, For approval and certification of the proposed Brunswick
County Power Station and related transmission facilities pursuant to §§ 56-580 D, 56-265.2, and 56-46.1 of the
Code of Virginia, and for approval of a rate adjustment clause, designated Rider BW, pursuantto § 56-585.1 A 6 of
the Code of Virginia, Case No, PUE-2012-00128, Doc. Con. Cent. No. 130810071, Final Order (Aug. 2, 2013).

2 Ex. 81; Tr. 1077-80 (Chiles).

% As diseussed herein, these options have been considered both on 2 stand-alone basis and in combination with
other infrastructure upgrades. ’

2%
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should be retired.** The Bnvironmental Respondents continued those efforts in the instant
proceeding: |

The evidence in this case — which inicludes, but is not limited to, environmental
ooz:srdoratrons - supports our fmdmg that retrofitting or-refueling opnons cannot address the |
identified NERC rehablhty vrolatlons ina cost-cffectlve manzer,>” -

With re:-:pect to the option of retoﬁttmg coal-fired units at the Yorktown and Chesapeake
Power Stations with additional environmental euipment, the Commission finds that the risks -
and costs associated with such an option are too great ‘oased on t‘tre record. Refrofitting these
units would require several VCI'S'T large capital cxPenditures because the units would needl a
sigoiﬂco.nt amount of additional oquiprnont to continue coal and oil operations and comply with
existing and anticipated environn;ental rcgulaﬁ(ms.ss The evidence in tb.ts case indicates that
suo]o capital expeoditures tatal nrany hundreds of millions of dollars and could well exceed one
billion dollars. 57 Addltlona.lly, the oomphance costs evaluated-in ’rb.ts case do not reﬂect other

" risks attendant to coal and oil generatlon such as the current uncertainty regardmg fumre

regulatlon of carbon dioxide at the federal Iovel 8 Moreover lIoad flow smd.res a.oalyzed i this

5 Enwonmental Respondents March I, 201 3 Motion See[cmg Leave To Filea Notx ce of Partcrpahon Out of Time
at 2.

* See, e.g, Ex. 110 (Kelly rebuttal); Tr. 1600-10 (Ko]ly) Ex. 79 (Chiles), Attached Exhibit TWC-3 at 6-7, and
Attached Exhibit JTWC-3.

*Tr. 1600—06 (Kelly). Asthe Hearing Examiner recognized, “Mr, Kelly confirmed that to retrofit Yorlctown Ulnits
1 and 2 to comply with environmentat reguiations would require the instaltation of a Dry Scrubber, Baghouse,
Selective Catalytic Reduction, Water Intake Screens, Varizble Speed Drives, and Closed Cycle Cooling." Hearing
Examiner's Report at 118. . . , '

“Ex. 79 (Chiles), Attached Exhibit ITWC-3 at 6-7, and Attached Exhibit TWC-5; Ex. 110 (Kelly rebutta]) at 20-23.

% We recognized these risks in a recent proceeding. Application of Appalachian Power Company, For approval of
" transactions to acquire interests in the Amos and Mizchell generation plants and to merge with Wheeling Power
Company, Case No, PUE-2012-00141, Doc. Con. Cent, No. 130730256, Order at §-9 (fuly 31, 2013) (citing
Presidential Memorandum of June 25, 2013, Power Sector Carbon Pollution Standards, 78 Fed. Reg. 39,535

(2013)).
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case indicate that assuming the additional cost and risk identified herein-would only ten}porarily
delay the need for system reinforcements in the North Hampton Roads Area.™ For these
reasons, the Commission firrds, Eased on the record, that retrofitting Yorktown or Chesapeake

. generation units is not & reesorrable alternative for ensuring transmission system reliability for
Dominion's customiers.

Anather option explored in substantial (iepth by Dominion and other case participants
imlro lved the repowering or refueling of generation at the Yorktown or Chesapealce Power
Stations with n.arural gas. The record contams gas n‘an.s?ortatmn cost data obtained by Dominion
from natural gas industry participants in response to requests by the Company in 2010, 2011, and
2012 for such information. % This data reveals that, similar to the retrofit option, the cost of
. ex‘_cendjr:g a natural gas pipeline into the fIar'npton Roads area signiﬁeanﬁy exceecis the cost of
transmissron line alter:nat:[ves.61 This oPTrZon becomes even mere @eeonomic with the capital
- cost that would be required at the Yorktown and Chesapeake Power Statrons to order to generate .
| electricity using natural gas ﬁom any such pipeline extension.® Staff also concluded, based oh a

rev1ew of this information and research, that "it does mot appea.r that natural gas pipeline capamty
could be constucted in time to meet the fuel reqmrernents for repOWered umts at Chesapeake or
_ Yorktown."® Aecordingly, the Commission finds T.hat Tepowering uaits at Yorktown and

Chesapeake is not a reasonable alternative for ensuring transmission System reliability.

* As discussed above, even without retivements at the Yoikiown and Chesapeake Power Stations, reb.abﬂlty
violations are pro_]ected to oceur beginning in 2019 in the North Hampton Roads Area.

% See, e.g., Ex. 79 (Chiles) at 31, and Attached Exhibit TWC-3 at 2-4.
Co 1, Aﬂmhed Exhibit TWC-3 at 24, 8; and Attached Exhibit TWC-5,
% 7. Attachied Exhibit TWC-3 at 4.

% Jd., Attached Exhibit TWC-3 at 3-4,
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A combination of retrofitting or repowering at the Yorktown or Chesapeake Power
Stations end installing an electric transmission line alternative in this case dogs not yield a
conclusion different from our consideration of these generation alternatives without

transmission. A transmission line obviously does not address the natural gas pipeline constraints
into the North I—Ia_mpton Roads Area or environmental regulations that will not allow Dominion
to comtinue operating the Yorktown and Chesapeake Power Stations in the same manner as in the
past. These significant generation Hmitations, as well as the cost and time associa_Ied with-
alternative transmission components, make the cost and risk of the combination generation and
transmission altemativ.cs excessive, regardless of whick fransmission line alternative is chosen.®

In summary, while the Commission does not prejudge whether additional generation in .
the North Hgmpton Roads Area (or other concepts or projects discuss‘cd Ecrei.p) may be
reasonable aI some point m the future, the It;,COI'd in this case Qoes not support such geperation as
a reasonable alternative to a fransmission soluﬁon for T}IILC area's s1gmﬁcant transmission sjstém ‘
needs appearingin 2015. -

Demand-Side Resources

The Commission finds that demand-side resoureces, suck as deménci—side responée émd
eﬁefgy efficiency measures, w'ar;: appropriately cpnsi&crcd in this proceeding. 'fhe Iecérd
suppc;rts the Hearing Examiner's conclusion that "additional aﬁomts‘of !fdemaud—siéﬁ resources]
should not be assumed to be availablé to address ijOj ected NEE{C reliabilify violations.” i

The PIM load forecasts incorporated in E?ominion;s 16ad flow modeling studies include

demand-side resources that have cleared a three-year forward capacity auction conducted by

% Seo e.g., Ex. 87 (Nedivick rebuttal) at 13-14; Ex. 91 2t Rebutt2] Schedule 5.

% Hearing Examiner's Report at 150.
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PIM.% In this case, James City County and the Environmental Respondents have asserted that

the Commission shonld atlow for more projected, and unspeeiﬁeti, demand-side resources to be
con51dered_67 In contrast, Staff has suggested that [1]f anything, the evidence appears to support
relying less on sueh resources for planmng purposes I

The Commission declmes to alter, in this case, the extent to which projected levels of
demand-side resources are incorporated in the planning studies that are conducted to ensure the
Commonwealth's transmission sy_:stem remains reliable. As recognized by PJM, the fact that a .
+ resource clears an auction for three years into the firture does not mean that such a resource will,
in fact, be available in that future year % PIM's Viee President of Transmission Planning .
testified in this proceeding that a s:gm:ﬁoant percentage of demand-mde resources that clear
PJM's auctions have recently been observed “buymg out" of their obligations and he expressed
concem that PJM may be "over—relymg on demand Iesponse n70 Gwen this testimony, the
Comrmssmn does not fmd it reasonable in this case to impute addmoual demand-side resource
amounts above and beyotld thoselof the PIM foreeas_ts.

The Commission futther notes that, as Staff t-eoognizes the record in this case "indicates
that a very mgmﬁeant —if not extraordmary amount of demand-side response would be :

reqtured in the North Hampton Roads area to aV01d construction” of eltﬁer a 500 kV transmission

project or a 230 kV transmission project combined with additional generahon_ For example,

8 See, e.g., Bx: 92 (I-ier].fng rebttﬂal} at 11-12.

§7 See, e.g., Ex. 68 (Whittier) at 6, 13-15; Environmentzl Respondents’ Post-Hearing Brief at 15-17..
68 Staff's Post—Hearing Brief at 23 (emphasis omittod).

® See, e.g., Ex. 92 (Herling rebuttal) at 14-15. - . 2

g

M GeafPs Post-Hearing Brief at 22-23. -
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Staff indicates that, to address projected 2015 NERC reliability violations, "the demand-side
equivalent of 620 [megawatts] needed for a 'sta;ld~a.10ne’ generation option would be required in
the North Hampton Roads load area, which hes-only approximately 2,000 [megawatts] of peak
demand."™

ﬁowever, the Commission finds PJM's testimony that planning studies may be
over-relying on dgmaﬁd response raises conceros that warrant further evaluation in future
transmission and generation certificate proceedings. Accordingly, Dominion is hereby directed
to provide, in f&ture fransmission and generation certiﬁcate applications, more detailed analysis
of demand-side rosources incorporated in the Company's piannjng studies used in suloport of
such applicaﬁons.n |
23 0 kV_Trans:mfssfaﬁ Alfernatives- |

In gddiﬁon to oltematives that included generation or denia.nd_—si&e IESOUrCes, as

discussed above, several fransmission alternatives were presented in this proceeding.

Domi’:ﬁon’s existing 500 kV system stops at the doorstep of the North Hampton Roads Area., o

W1th the closest lines at that voltage running from the Chlokahommy Substation and Septa

Substations to the Surry Nuclear Power Station.™ Presently, a number of 230 kv and 115kV

lines transmit power into and W’lthln the North Hampton Roads Arca75 As such, itis lo glcal that

many of the transmnission alternatives evaluated in this proceeding are potential addrﬂons to

Domj_nion‘s existing 230 kV transmission system.

214 222, See, e.g, Bx. 87 (Nedwick rebuttal) at 11-12, Rebuttal Schedule 3.

. B To the extent known by the Company, such information sheuld imclude, for examp}e the locations and pl'D'VIderS
of dcmand~51de resources included in the relevant plammg studies.

™ Ex. 23 (Application), Attached Appendixat 6, 117.

TSId.
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James City Céunty .and Save the James have characterized 2 500 k'V transmission line as
a "iaiger, more Juxurious 0pﬁoﬁ [that] may need to be foregoﬁe in favor of 2 smaller, more
| economical product. "6 But this does not desozﬂg\c the choice before us. Based on the record, we
fmd that 230 XV options would not ensure system reliability in the North Hampton Roads Area.
and that most, 1f not all 230kV optlons would actually cost more than the Proposcd Project.
Case pa:ﬁcxpants had the ability not only to evaluate the results of Dominion's load flow
modeling, but also to add different types of projects to Dominio;;‘s models to assess the
‘_ effectiveness of such proje.cts in addressing projected NERC rcliability violations. Our S‘;aff.ﬁ:st
tested 230 kV opnons mth the mmal load flow models that Dominion used in support ofits
Apphca:tlon, and Staff filed its results in the pre-filed tcsﬁmony of its engineering consdtant &
Subsequently, the Hearing Examiner. directed Dominion to conduct and file many addltlonal and
updated load ﬁow models to test, among other things, 230 kV (:)piions.m The Hearing Examiner
directed these further studles after receiving input from Dominion, Staff, 3 ém'es Clty County, and
other case participants that then _h_ad fhc_ opportun‘ity to evaluate the studies.” fina]ly, James -~
' ‘City County conductcd'a&ditional ;230 KV analyses using the updated,’s.trpplen‘nental 1c;ad 'ﬂo.w
models directed by the, Hearing Examiner.® ‘Below we discuss, in tum, underground and

overhead 230 kV options for the North Hampton Roads Area.

™ James City County's and Save the James's Joint Comments on Hearing Examirer's Report at 21.
™ See, e.g.. Ex. 79 (Chiles) at 2326, Attached Exhibit IWC-2 at3-6, 10-14,
™ See, ¢.g., Heering Examiner's Report at 7—8 103-109.

™ Shortly after Staff's testimony was filed, Dominion and Staff filed a motion to extend the proce&ural schedule for
the purpose of conducting forther studies and, in doing so, proposed a number of studies. After holding a prehearing
conference, the Hearing Fxaminer directed that specific studies be conducted, mcluding a study of an alternative
identified by James City County witness Whittier. Hearing Examiner's Report at 7-8.

P
-

¥ Tr. 901-1014 (Whittier).
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a. 230 kV Transmission Undergraun;d Ajz‘ernaz‘fves
The feas1b1hty of undergroundmg, in whole or in part, a uansmlssmn line crossing the
James River was the focus of much eﬂdence in this case. Compa:ed to overhead alternatives,
underground transmission lines require much cliﬁferent construction and materials, which result
in different constmcﬁoﬁ durations an;i costs. A&diﬁona]ly, the design and capability of a line

depend on whether it is overhead or uhdergrouﬁd, For example, engineering evidence in this

' case indicates that undergrounding a 500 kV transmission line is not technically viable,*

meaning that undergrounding options must be at a lower voltage, such as 230 kV.

It is also important to understand that, when éomparing transmission lines with different

- voltages (such as 500 kV and 230 kV), ﬁe difference in their voltages is not directly proportional -

to the differel_lce in their capagities, measured in megavolt amperes ("MVA"), for delivering
pOWer. For example, the record in this case shows that the éingle—circuit 500 kV Surry-Skiffes

Creek Line would prowde approximately 4,300 MVA of capacity into the North Hampton Roads

-A:rea while an underground smglc—chcu.lt 230 kV line that Dominion rccenﬂy placed nto service

‘ providcs only 600 MV A of célpacity,82

Compared t6 an overhead trahsmission line, an underground line-can lessen or eliminate

certain environmental impacts, incheding many visual impacts®™ and impacts associated with

securing a transmission tower into the ground or a fiver bed.®* Replacing the ov;rhéad 500 kv

Bl The record identifies only one location in the United States where 500 KV lines have been constructed
underground. Those lines, which are short interconnections between generation at the Grand Coules Dam and an
adjacent switchyard, are in the process of being replaced with averhead lines due to reliability concerns. See, e.g.,
EX.. 93 (Allen rebuttal} at 16, Rebuttal Schedule 3; Ex. 23 (Application), Attached Appendix at 58.

¥ See, e.g., Ex. 79 (Chiles) at 24; Ex_ 33 (Allen direct) at 3-4; Ex. 102 (Thomassen rebuttal) at 13-15, Rebut'tal
Schedule 8. ;

 See, e.g., Ex. 83 (McCoy), Attached Exhibit WDM-1 at 19-21,
¥ Cop e, Ex. 93 (Allen rebuttal) at 15.
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Suﬁy~Skjffes Creek Line with an u:lzdergroﬁnd transmission line would; for example, lower the
scenic impact on Carter's Grove; Kingsmill; the Capta.ip John Smith Natic;nal Historic Water
Trail; Black's Point; parts of the Colqniél Parkeway; and other viewpoints on or around this
-portion of the James River. However, as discussed further in our evaluation of 500 XV
alternatives herein, the Commission agrees with the ﬁndings and conclusions of the Hearing
Examiner that ﬁ:e Proposed Project, with an overhead 500 kV crossing of the James River:

0 will have little visual impact on the Colonial Parlcway or amestown Island; (2) wﬂI have
greater visual impacts on sites such as Caraers Grove and ngsmﬂl and (3) will not alter the
current nature of the James Rlver in the relevant area® Accordmgly, while the COI.‘.ELII]JSSIOII
does not find that the enwronmental impact of extending an overhead 500 kV fransmission line
from the Surry Switchjng Station to the industrial BASF property is as great as some of the
p#rtilciﬁmts contend in this' case, all identified impacts have been considered‘aﬁ'd weighed.

: - .The Cormnmission also recognizes, T;;OW‘CVEI', .tha‘t mdaéomd transmission lines and their
-édnstru;:tion are not without environmental Impacts. Uﬂ&erg:round construction creates oﬂ';cr |
types of envm)nmental u:npacts mcludmg those associated with bom:g underground or bormg

I undcr a nver bed and dredgmg a tiver bed to mStaJl sphoe pits.®® Among other environmental -

| 1mpacts Dormmon estimated thai an underground river crossing of the J arnes Rlver would result
ina nverbed excavation of 36,000 cubic yards.87 C_ompanng overhead constriiction to .
underground .construcﬁo.n therefon-a reguires a weighing of, among other ihing_s, the

environmental impacts of each.

% Hearing Examiner’s Report at 134-40.

¥ See also Bx. 102 (Thomassen rebuttal) Tr. 1678 30 (Ha.rper) Ex. 83 (McCoy), Attached Exhibit WDM-1 at 6—
_ Tr. 1137 (McCay).

¥ Ex. 93 (Allen rebuttal) at 15,
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The Commission has carefully consider_od the relative Impacts to historic rosourcesa
scenic assets, and other environmental considerations presented in this case. However, the
factors that Jnust 'oc considered in this proceeding, as discussed above, are broad and are not
limitod only to environmental considerations. Based on the record, the Comnnssion finds that
. the impediments associated with attempting to address the identified reliability violations in the
North Hampton Roads Area by placing a trapsmission line underground outweigh competing
environmental considerations. The Comrnission. j:"rnds that underground alternatives do not
" reasonably meet the reliability need identified in this case.

Underground transmission projects are conaplcx. cndeévorn. The constrection of an
underground j;roj ect can involve, annong other things', signjﬁcant horizontal drilling to install rhe .
| pipes nccdcd to contain underground electric cables, dredging large pits in the ground and the
river bed to allow for underground electrlc cables to be spliced to gether, and constructing
uansruon stations Wherc the underground cable transrtrons to an overhead lmc = Given the -
comple}qty of these pro jects, Staffnoted fnat most. of the reocnt underground transmission
proj ects consn'ucted by Domrmon havc experienced delays

‘ Dommron testified that an underground crossing of the James River would requare an
estimated 48 monﬂ:s (single crrcurt) or 60 months (double cuourt) to complete.”® But the load
flow studres in this case demonstrate significant rehabrhty wolanons.oocurrmg the sumrncr after
Yorktow:r genernﬁon Tetires in response to environ_nrcnral regulations that include an April 2615

deadline for compliance with the MATS Rule. Accordingly, even if Dorninion successfully

B See, e.g., Ex. 102 (Thomassen rebuttal),

% Staff's Post-Hearing Brief at 42.

0 See, e.g., Ex. 93 (Allen rebuttal) at 10; Tr. 1464-65 (Allen); Dominion's Comments on the Hearing Examiner's
Report at 3 6 37,
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defers rehab:hty violations by obtaining a limited extension of the MATS Rule, *! compliance
with fedoral environmental regulaﬁon smply cannot be reconciled with the realities of
underground construction. Additionally, even 1f an underground transmission-line could be
completed in time to address the need demonsirated in this case, the Commission finds, based on
the record evidence, that such —options would not be effective (much less cost-effective) or
otherwise satisfy ‘dle requirements of Virginia law, . |
For example, substituting a singlé-circﬁt,?jo kv undcrg;round transmission line for the

proposed Sun'y ~Skiffes Creek Line is estunared to cost approximately $273 mﬂhon, or .
apprommately F118 mﬂhon more than the $155 mﬂhon PIOposed PIO_] ect. However, the 1oad
- flow modehng studies in this case shovw that the onde_rground line component of ﬂuslmore
expensive pr'oj ect would, upod instaflation, be o'vorl.oami'od.gzi The Commissdon canmot find that
the public convoniedce and necessity require what dle exdde_doe shows could ’oc a dseless,
expensive project.”* |

' Tho performance of a double-circuit 230 kY uz;dergrouod Surry-Skiffes Creek Line -
WO{ﬂd be better than a single circuit beoa11se .tho line itself'wooid jals) Ioﬁg.er ;oe'overloaded upon

installation. Howovor, load flow studies show that a double-cireuit 230 KV underground line

%' Dominion can requiest a one-year extension of this deadline from the DEQ and can request a second one-year
_extension, in the form of an enforcement Administrative Order from the Environmental Protection Agency.
See,e.g., Hearing Exammers Report at 154, .

52 See, e.z, Bx. 91 at Rebuttal Schedule 5; Tr. 906-07 (Whittier) (testifying that overall the Company‘s construcﬁon :
costs are reasonable).

% See, e.g, Tr. 1071-74 (Chiles); Ex. 90 at Rebuttal Schedule 4.

#% Although this section of the Order discusses the total cost of projects or portions of projects, the record indicates
that-selecting a 230 kV project or the Chickahominy AMernative, rather than the 500 KV Proposed Project, would,
under current federal regulation, increase the share of costs that PIM would assign to Virginia ratepayers. See, e.g.,
Hearing Examiner's Report at 152; Staff's Post-Hearing Brief at 34-36; ODEC's Post-Hearing Brief at 8.
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would not ad.drcss'projccted overloa@s on one transmission line and one tm:usform_er.g > This
double-c;ircuit option, which, at $440 million, is, esﬁma;ted to cost $285 million more than the
Proposed Proj ect would still require additional infrastructure projects (with addmonal costs and
impacts) to address pchcted rchablhty violations that the Proposed Project add:esses * Bven if
a project including a double~circuit 230 kV underground line could be cormnpleted in time to
address upcoming NERC reliabi]ity violations, the Comrhission finds that the significant
reliability and cost dlsadvantages of such a pIOJect, among other demmental conSIderanons
outweigh the beneficial considerations from construch.ng a double—cucmt transnnssmn lme
_under, ra.ther than over, the James River. The ev1dcnce demonstrates that this type of pr0Ject
would not reasonably meet the 1dcnt1ﬁed rehabﬂ;ty need.
There are similar problems with the under ground variation put forth by I ames C1ty
County that ‘would combine a single-circuit 230 kV underground crossmg of the I ames Rlver
with a special protection scheme of some unspec;ﬁc type, among other components of this
variation. Thi.s J émes'Citjf (iounty undcfground variation is es'ﬁmated' by Dominion to cost
| app:oxiﬁately $:1 46 million more than tﬁe Proposed Proj CC‘t97 while James City Counfy c;sijmates.
it wouid cost $69 million more.®® A James City County witness testl.ﬁed that & spscml protﬁctlon
scheme could bc used to address one projected overload * however, Dominion identified several

tans’fo;mcrs overloading with this ‘.rariat'to_n.““J Addiﬁox_ta]ly, PIM's Vipe President of

* See, e.g, Tr. 1071-74 (Chiles); Bx. 90 et Rebuttal Schedule 4.

% Ex. 90 at Rebuttal Schedule 4; Tr. 906-07 (Whittier) (testifying that overall the Company's construction. costs are
reasonable). . ’

T Ex. 95.

*® Tr. 922 (Whittier).

% Tr. 937 (Whittier).

¥ Tr. 1298, 1303 (Nedwick).
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gl
Transmission Planning tesuﬁed that PJM only allows special protectior schemes as a temporary

measure in its region and that one type of special protection scheme, 2 syster reconfiguration,

T By relying on a conceptual

may not even be effective in the North Haﬁpton Roads Area.
special protection scheme and underground construction that is likely to extend beyond projected
reliability violati:lans, the Commission finds that this more costly variation presents an
unreasonable reliability risk to customers £hat among o;Lher factgrs, outweighs the beneficial
considerations. Based on the evidence, the Commission finds that this a.iternative would not
reasonably meet the reliability need identified in this case. -

Another James City County 230 kV‘ uﬁderground variation relies on 2 device klnown as a
phase angle regulator (“PAR") This altematwc which Dozmmon estimates would cost
appronmatcly $142 million more than the Pr0poscd Project'® and James City Couinty estimates

would cost $37 milkion more*® — was offered without zn engineering study to eveluate its

performance.!® James City Cowaty testified that PARSs arc commonly installed and contended

that 2 230 kV project with a PAR could potentially work ' Dominion testified that this James

C1ty County alternative was clcctnca]ly comparable to a project that PIM prewously studied 2nd

found :dﬁﬁcmnt106 and testified further that usmg a PAR ona dyna.tmc network. systeﬁ "would be

YL Ty, 1387-88 (Herling).
1% Ex. 95.

1% By 69,

¢y, 987 (Whittier).

W5 Gee, e.g., Tr. 925 (Whittier); James Cuy County's and Save the J' ames's Joint Comuments on I-Iearmg Examiner's
Report at 19-20. )

16 Tr, 1300, 1346 (Nedwick) ("[TThe analysis that was done for the LS Power proposal that the PAR was never sble

o have a setting capahle of preventing itself from overloéding and at the same time it was causing other devices to
overload."). See also Bx 92 (Herling rebuttal) at 20 ("For the Yorktown Unit 2 sensitivity, the 230 kV Surry-Skiffes
Creck line 2nd PAR is not a workable solution. There is no one setting that would allow the 230 KV line to operate

without resulting in Reliability Violations on some other cireuit."}.
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at best. . . very problematic and potentially a detriment to reliabiﬁfyf*m The Commission finds

that, among other considerations, the reliabilityrisk associated w1th this more costly

~ underground aitemaiive, which likely could not be constructed in time to address upcoming
projécted rcliab.ility violations and has been offered without study, outweighé the benefits
associated with thisl option. Eased on the evidence, the Comr.rﬁssion finds that this lternative

~ would ot reasonably meet the relizbility need identified in this case.

Although Dominion has not requested that the P;oposed Project or any alternative thereof
be included‘in the underground pilot program estab]ished by HB 13 1§, the Commi;sion has |
nonetheless reviewed the cﬁteria for potential inciusion n tbis-program.. Because, as discussed
above, the E‘roposed Project and altematix;es thereof are not viable for _unglerground con‘struction,

" -none of the projects evaluated in this proceeding qualify for inclusion in the underground pilot

108 :
program. : B “

l b. 230kV j’mﬁsmi.s‘siorz Overhead Altemar:ives '
" James City Coum:y ﬁmpos'ed fwo overh;ad 230kV alt@pﬁaﬁves ﬂ{at,include, among other
components, river crossingé near the ifames River Tow‘er Bridge.. Such proj écfs would shift T;he '
. e;nvironmeutal impacts associated w1th a river crossing dogr,r;-iver from where the Proposed
'Projept is proposéd to cross. -Substanﬁally different areas would be impacted by such proj ects.
The first such alternative, identified as Altemative C, was propdscd in prefiled t;astimony:

This alternative was ulﬁﬁatel-y abandoned by J ames City County after modeling studies

197 Ty 134647 (Nedwick). See also Ex. 92 (Herling rebuttal) at 20 ("Operationally, the 330 KV Swrry-Skiffes Cresk
line and PAR, whether underground or overhead, isa cha]lengmg solution...."). '

108 We therefore need not reach issues concerning the pﬂot program's other stztutory criteria, including the cost
criteria which Dominion asserts the undcrg;rotmd alternatives also fail Seg, eg., Ex 93 (Allen rebutial) at 19-20;
Tr. 1454-55 (Allen),
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indicated that it would not work clcctrlca_m].ly.109 The record sup'ports this conclusion and
therefore Altemnative C warrants no further cons.tderauon in this proceedmt, 10

The second proposed alternative with a downriver, overhead crossing of the Fames River
was offered tb.fough oral testimony as a Variaﬁoﬁ to the abandoned Alte-rnati_ve C ("Variation to
Altemaﬁve c™m. ’I-'heiprimary componen"cs‘ of Varliatic-n to Alter;laﬁve C include a new
transformer, rébuildin.g an existing transmission liﬁe, and con:smlcﬁng anew 230 kV
transmission line bctwccﬁ Dominion's existing Chuckatuck!'! and Whealton substations, which
would require an overhgad crossing of the James River."? James City County fesﬁﬁ that its
Variation to Alternative C did not address an overload on one fransmission line!? while -
, Dominion te'stiﬁeq that this altemaﬁve also prodﬁc';cd multiple tran.sfof_mer dverloads and
“troubling" effects on the operations of the Swry Nuclear Power Si:rcn':ion.114 -

in proposing'Vaﬁaﬁon to Altemative C as an overhead pr‘oj‘cct, James City County

acknowledged that a portion of a new Chuckatuck to Whealton I_jﬁe might need to be

u.nde'rgrounded if the existing ﬁght—of—v}ay is coinktrajned_us The evidence in this case confirms -

: ﬂ]lS is.a very constrained right-of-way, paItICIﬂaIIY in Newport News (ie., between the J ames
- River and the Whealton substatlon) 1 As with other altematives discussed above this pr03 ect

presents unreasonable reh_ab‘lhty nsks. Even if it could be constructed ina timely and safe-

19 0 939 (Whittier).

1o ¥ See, e.g, Ex. 90.

1! The Chuckatuck substat:on is located tn Isle of Wight County. Ex. 119; Tr. 1681 (Ha.rper)
WEy 71. ‘

13 Tr, 641-45 (Whittier).

U4 Tr, 1303-04 (Nedwick).

U5 Spe, ¢, Tr. 995 (Whitdet).

W6 Ty 1680-85 (Harper); Ex. 119.
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fashion, Variation to Altemati\lfe C WOUid leave unaddressed certain projectéd reliability
violations. Additionally, the underground construction required in 2 populafed area of Newport
News for this alternative makes it highly unlikely that such a complex project could be
construc‘écd in time to address projected reliability violations. Thm.e Comibission also recognizes
that mderground construction would oc;st raieﬁéyer_s more. ' |
The significant reliability risk .associatcd with Variation to Alternative C is comparable to
many of the 230 kV alternatives with underground ciossings of the James River. Although
James City County estimates the cost of Vari;ﬁon to Alternative C to be closer to the Proposed -
Project tj_lan those other alternatives, 50 too are the envﬁoﬁmental impacts. This is because
Variaﬁon t'o Altemaﬁvé C involx;es, among oﬂ:tér ﬂ:ﬁﬁgs, both an overhead crossing of the James
River and a lengthy undergrotnd consﬁ'uction p;:oj ect. |
| The Commissioﬁ finds that, a:mong other considerations, the sig;*ﬁﬁéé.nt reliébility_rlsks |
associated mth Variation to Alternative C and the costs associated therewith dutweigh the
benefits from c.onstu_ctinl,g this alternative instead of t]'_;e Proposed Project. Ba.-sed on ‘thc
e\ddencg, the Commission ﬁﬁds that this alternative \;Joﬁlci not reasonably meet ﬂ.lf: reliabiiity
need id-e%l;iﬁed in this case. |
In comments on the Hearing Examiner's Report, James City County and Save the James
indicated that ;ligt‘i.[ames City County "was able to resolve many, but nét é]l, NERC violation
[sic]" with its variations, and that those vatiations "would wo with "more time and effort."!**

Such an assertion fails to épproi)riately recognize the 'conéiderable volume, quality, and weight

£y 96. These estimates do not include any costs associated with addressing remaining reliability violations or
operational problems resulting from Variation to Alternative C. .

18 rames City County's and Save the James's Joint Comments on Hearing Examiner's Report at 19-20, James City
County indicates that Dominion nofified it of the Chickahominy Alternative Project and the Proposed Project in
January and March of 2012, respéctively. /d at 28; Ex. 50 (Reidenbach) at 13,
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of the engineering analysis of altemative projects included in the record. Indeed, the Hearing

Exeminer even directed Dominion to conduct and file load flow modeling analysis of a James

- City County variation, ™ which the County ultimately sbandoned "2 Additionally, the

Commission concludes, based on the record, 'that maintaining reliability okr° the grid used to
support electric service in the North Hampton Roads Area and complying with federal
enﬁronmental regulaﬁoﬁs do not allow more ﬁgne for studying hypothetical options. Significant
projected re]ia'bility violations resulting from kriown environruentad regulations require

construction to commence as soon. as possible,

Domzmon s Application also identifies double~c1rcurt overhead 23 0kV vanmons of the

‘ Pr0posed Project and the Chrckahommy Alternative Prcuect More specifically, the Applrcatron

identifies, as one al‘cematrve consh'uctron of the Pr0posed Pro_]ect witha double-clrcult 230kV-
(mstead of smglewcucmt s 00 kV) Surry—SkJﬁes Creek Lme and, as a second alternatwe
consh'uctron ofthe Chrckahommy Alternative Project mth a double~crrcu.1t 230 kV (mstead of | :
smgle cirenit 500 kV) Chlckahommy—Skrﬂ“es Creek Lme Although the option was
approximately $23 ‘million less than the Proposed PrOJ ect; Dominion rejected the 230 kV

double-circuit Surry»Skiﬁes Creek Line becausé, among other 'things, it; (1) would not resolve

Call of the identified NERC criteria violations; (2} would require taller structures thana

- single-circtiit 5Q0.kV line; and (3) would limit potential fiture extensions of Domrmon -

transmission system to the south of the Surry Nuclear Power S*tatrcn:l.121 Dominion rejected the

double—crrcult 230kV Chrckahommy—Slo:Efes Creek line because it failed to address identified

1 See, e.g., Tanuary 30, 2013 Hearing Examiner's Ruling at 2 (directing Dommmn to model James City Cotnty's
“Alternative C").

% Tr, 939 (Whittier).

2! See, e.g., Ex. 23 (Application), Attached Appendix at $5-56.
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reliability 'oriteria violations and would cost approximately $36 million moro than the Proposed
Project.” Based on the rocord, tho Commission finds that tuese two alternatives, which no case
participant supported, were reasonzbly rejected. |

Because the evidence domonsuatos that oncoming reliability violations cannot be
reasonably addressed by generation alternatives (alone or in combination with transmission
altemaBVes) demand side management altematives, or lower voltage transmission (underground
or OVerhead) we turn next to the 500 kV Pr0po«*ed Project and the 500 kV Chickahominy
Alternative Project. b

500 kY Transmission Alternatives

Comparing the two. eleotdcally_equivaleni 500 KV projects éropoged by.Dominiou, the
Commission agrees with the Hean'ng Examiner that "the [Chickahominy Alternative Project] has
a higher oosf than the Proposed. Project and vui]l have a greater impact on scenic agsets, hi’storicu
districts and the en\fi}oument ni23 Ma.uy public Wituessos and case participants - i.ncluding

| Dom.tmon, the Ledbetters, Lennar Charles Clty Counry and Staff — introduced a conmderable
amount of comparatlve data, plctu:es and ather testimony thai ma.kes clear the comparative
bcneﬁts of the Propgsed PIO_] ect. 124 The record docs not support approval of the Chlokahommy
. Alternatwe Proj ect instead of the Proposed PIOJ f}C‘t
Because these two pro;ects share many common comoonents their I-elative-advantagos
and disadvantages stem from theu- use of dLﬁ:‘erent 500 kV lines: the appro:-rlmaiely

8 0 mle—long Surry—Sk:{ffes Creek Line of the Proposed Project and the approx.u_na.toly

37.9 mile-long Chlokahommy-Sloﬁ'es Creek Lme of the Chickzhominy Altemative Project. The

" See, e.g:, Ex. 23 (Application), Attached Appendlx at 56-57.
'® Hearing Examiner's Report at 175.

" See, e.g, Ledbetters' Post-Hearing Brief: Lennar's Post-Hearing Brief at 3-8; Staffs Post-Hearing Brief at 27-36.
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much shorter Swry-Skiffes Creek Line is estimated to cost approximately §58 million less than
the Chickahominy-Skiffes Creek Line.'

Based on information identifying certain environmental impacts that the Commission |
regularly assesses as part of our overall evaluation of fransmission project impacts, the impacts
associated w1th the'C-hicI;a]iomJ'ny Alternative Project were, almost across the board, numerically
greater than for the Proposed Project.m' For example, the Surry-Skiffes Creek Line of the
Proposed Proj éct passes within 500 fpct of approximateiy 160 residences, while the
Chickahominy-Skiffes Creek Liné counts 1,129 residences within 500 feet of its route.'?

Thé difference Ee‘wveen the overall envifénm;ntal impagts of these two p’rojects only
grows when one looks bc'yond the mumbers J-for ﬁe-few impacts that appear to weigh in favor of

the Chickahominy ;Altemativc_ Project. For example, vériaﬁons of the James River crossing of

* the Proposed Project would involve a Ion.ger- crossing of surface waters than the Chickahorsiny

Ri?er_crbssin_,g for thej; Chickahominy Altemative Project. Looking only at this statistic, one

. mmight conclude that a James River c;rossing would be more visually impacting than the -

Chickahominy River crossing. One might further conclude that, siﬁce both lines would cross the
Captain John Semith National Historic Water Trail, the longer érossing of the James River would
be.a greater impact to a historic resource than the SﬁOITCI_‘ crossing of the Chickahominy. But

persuasive evidence sﬁpports a.contrary-finding. Namely; one of the experts retained by Staff’

highlighted (and other evidence supported) a stark difference between impacts already existing

‘on the relevant portions of the James River but gbsent from those portions of the C.hickahominy

River. Staff testified that "there really is no comparison” between the two crossings because the

B See, e.z., Ex. 116 (Swanson rebuttal) at Rebuttz] Schedule 1.

© B gee e.g., Hearing Exarniner's Report at 142; Ex. 23; Ex. 29; Tr. 499 (Lake); Ex. 50 (Reidenbach) at 13-16,

%7 I4.; Ex, 83 (McCoy), Attached Exhibit WDM-1 at 23-24.
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Chickahominy route would traverse a pn'.stineﬁ area of the Captain John Smith National Historic
Water Trail.'*® |

In contrast, the James River route is already heavily impacted by more modemn
developments.'® Such developments include the Surry Nuclear Power Plant, Kingsmill
{(including its marina), water to*;vers, the Ghost Fleet,™*” and tall theme parl-g rides — all of which
are visible from this portion of the James River,'3! - .

The environmental impact of the Proposed Project is discussed in greater detail below in )
our evaluation of the Proposed Project under applicable law, In this regard, James City County |
and Save the James argue that even if need is éstablished, the statute requires the Proposed
Project to be denied if there is not a route that s;ﬁs_ﬁes- the cnvhjoz;melj.tal standards in‘thc
Code.'? As discuased below, however, we h‘avé found based on the evidence in fhis case that
the Proposcd PI'O_] ect and the route approved herein meet tbe starutory envuonmental standa.rds

IHE PROPOSED PROJECT

Need -

The Proposed Project addresses s1gm:ﬁcant Tear-term systern needs i in the North Hampton
Roads Area while also’ add:ressmg the area's longervterm needs .

As-discussed above, the extensive load flow modeling results and analysis in'this case

demonstrate a Significant system need projected to arise as early as 2015 and that the Proposed

2 Ty, 1160-61 (vicCoy). See also Ex. 63 (Street) at 9 11, Ex. 21 (Ledbeﬁer)

% See, e.g., Tr. 835-41 (Street). .

B9 T Ghost Fleet is "a collection of retired naval vessels that are terporarily anchored offshore from Fort Eustis."
Ex. 37 (Harper direct) at 14. See also Tr. 817 (Street).

! See, e.g, Tr. 1136-37 (McCoy); Ex. 100; Ex. 118 (Harper rebuttal) at Rebuttal Schedues 1, 2.

12 See, e.g., James City County's and Save the James's Joint Comments on the Hearing Examirer's Report at 10-18.
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Project, unlike other poteﬁf_;ial altEmati\./es, will address that need.!* Upcoming reliability
violations have been projected under a variety of reasonable firture scenarios that have been
updated and expanded during the eourse of this case, The evidence in this case establishes that
federal environmental regulation will soon affect the operation of generating facﬂities needed to
maintain reliable electric service in the North Hampton Roads Area, but that the Proposed
Project will complement existing infrastructure to maintain syster reliability when these
geneﬁﬁon Tacilities are retired or significantly restricted.
Our approval herein is not a matter of "bigger is better;"'** rather, we app-rove fhe

Proposed Projeét because the evi._dence demonstrates that it is of the appropriate size, locaﬁon,
and design to address the significant relizbility risks fn the North Hampton Roads Area, and
ensure the continued delivery of cnt:[cally needed electric service to the hundreds of thousa.nds of
people in this regmn of Vu-g:ma The evidence demonstrates that the pubhc convenience and
'. . neeessﬂy require all cormponents of the Preposed Project — including the 500 kV Surry-Skiffes
Creek Line, the :i30 KV Skiffes eree;c-Whealmn Line, nd the Skiffes Creek Swij:ching Station,
which is a eritical part of both these lines — to ensure reliabﬂity..inthe C_ommonweal@ |

| Becai._!se -ﬂﬁe‘ Prdposed Proj ect is needed to address sigriiﬁcaﬁt nea:—terle reﬁabﬂity
violations, our approval herein is based significantly on that urgent need. In addition to t‘tus
u:geﬁt need the Commission finds ﬂﬁt the Proposed Proj ect addresses longepter.m system needs
fundamental to ensunng rehabﬂlty further mto the future, Namely, the Proposed Pro_] ect
addresses reliability vmlatmns projected as early as 2019 due solely to continued load grow’rh m * ’ '

- the North Hampton Roads Area (%.e., without consideration of upcoming generatton reurements)

3 We agree with the Hearing Exarminer that the record supports the continued use of Dorinion's planning criteria,
which has been.accepted by this Commission for many years and in many cases, as well 2s by the Federal Energy
Regulatory Commission and NERC. Hearing Examiner's Report at 129-31.

% James City County's and Save the Jemes's Joint Comments on the Hearing Bxaminer's Report at 21.
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Furthermore, the Commission aérees with the Hearing Bxamiﬁe; that an additional benefit of the
Proposed Project is that it lowers the possibilitythat this or nearby areas will be hpacted by the
need for additional transmission or generation."'**

Scenic Assets, I:Tisr;njz’c Districts and Rescurces, and the Ernvironment .

The Commission recognizes the environmental mpact that the Proposed Project will
have on the Counties of James City, Sury, and York and tbé Cities of Newport News and
Hampton. However, the Commission ﬁnds, based on the record, that ﬂ_:c routes chosen for the
Swrry-Skiffes Creek Line and the Skiffes Creclg—thalton Line, and the use of an existing
transmission corridor for the Skiffés Creek Switching Station, reasonably minimize a&vcrse
J'mpact‘ on the scex;ic assets, historic districts and resources, and environment in the area of the
Proposed Project. Addiﬂonally,.wc adopt the DEQ rccommend_ati‘onés identified bciow as
conditions to our approval that we find, based c,.-‘;i fchc record, ar.e desirable or necessary to
minimize adver.se environn'zental impact. |

The Proposed Project's:more si.gniﬁca.-nt impacts to sccnic'a'ssefs, histor’ip districts and
résources, ;fmd the environment are assqciated with the 500 kv Sun};-Skiﬁ'es Creek Line and
speciﬁ;:ally the portion c-af th:c line that crosses the James River. The Pr0ppsed ‘Proj-ect will
;equirei the inst,allgﬁon of towers and Enes across the James River, but will do so in a lﬁart of the
James RiVer. where the Commissidﬁ ﬁﬁds that impacts to scenic assets, historic distrets and
resources, and the environment will be reasonable.“ The 3,000 mile-long Captain John Smith
Natione] Historic Trail, which inclndes the J arnes River, possesses areas that are signiﬁcénﬂy

developed.™® As previously noted, visible already from the part of the James River where the

1

¥ Hearing Examiner's Report at 157.

% Tr.'831-32 (Street).
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