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2. Introduction & Project Overview
2.1

Introduction

Transource Energy, LLC (“Transource”) submits this proposal (the “Proposal”) to PJM
Interconnection, LLC (“PJM”) in response to the Regional Transmission Expansion Plan (RTEP) “Artificial
Island Proposal Window,” which requests technical solution alternatives to improve operational
performance in Southern New Jersey and surrounding areas, commonly referred to as the “Artificial
Island Area.”
Transource was specifically formed as a joint venture between subsidiaries of American Electric
Power Company (“AEP”) and Great Plains Energy Incorporated (“GPE”) to participate in competitive
processes for transmission development and to provide benefits to transmission customers through the
planning, construction and ownership of high quality, low cost transmission infrastructure.
Transource has collaborated with Burns & McDonnell, a nationally recognized leader in
infrastructure design and construction, in the development of this Proposal. Burns & McDonnell has
worked with Transource to provide the cost estimate and the constructability analysis contained in this
Proposal. PJM can have confidence knowing that this key information was provided by Burns &
McDonnell, a firm that brings a wealth of knowledge and experience executing transmission projects in
the region surrounding the Artificial Island Area.

2.2

Who We Are

2.2.1 Transource Energy, LLC
Transource was formed to pursue the development of competitive transmission projects in
marketplaces initiated by the implementation of FERC Order No. 1000. AEP owns 86.5% of Transource,
and GPE owns 13.5%. The combined strengths of AEP and GPE in engineering, project management,
procurement, project development, construction, operation and maintenance are expected to bring to
bear effective and efficient delivery of transmission solutions that benefit transmission customers.
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Figure 2‐1 Summa
ary of Transourcce Ownership Sttructure

Trransource is currently
c
devveloping two Southwest
S
Poower Pool (“SSPP”) approveed transmissio
on
projects in
n the state off Missouri thrrough its subssidiary Transoource Missouri LLC (“Transsource Missou
uri”).
The Iatan‐‐Nashua 345 kV transmission project iss currently un der constructtion, and the Sibley‐Nebraaska
City 345 kV
k transmissio
on project is currently
c
in th
he engineerinng and design
n phase. Transource receivved
approval from
f
the Federal Energy Regulatory
R
Co
ommission (“FFERC”) of a fo
ormula rate an
nd certain
incentivess for Transource Missouri in FERC Dockket No. ER12‐22554. In addition, Transou
urce Missouri is
awaiting Missouri
M
Publlic Service Commission approval of a seettlement fileed in File No. EEA‐2013‐0098
8 for
a line Certtificate of Con
nvenience an
nd Necessity to
t finance, coonstruct, own, operate and
d maintain these
two proje
ects.
Trransource sub
bmitted an ap
pplication see
eking pre‐quaalification und
der section 1.5.8 (a) of thee PJM
Operatingg Agreement as part of the
e document submitted to PJM on April 29, 2013, enttitled Pre‐
Qualificattion Applicatio
on of America
an Electric Po
ower and Certtain Affiliatess.
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Fiigure 2‐2 provvides a snapsshot of the staates in which Transource’ss owners, AEP
P and GPE,
currently own or are developing traansmission asssets.

Figure 2‐2 Combined Transmissio
on Presence

2.2.2 Am
merican Electric
E
Pow
wer Comp
pany
AEP is one of the
t largest ele
ectric utility holding
h
comp anies in the U
United States. AEP is
headquarrtered in Columbus, Ohio. AEP delivers electricity too more than ffive million cu
ustomers in eleven
states. AEEP operating utilities proviide service to
o retail and w holesale custtomers in Arkkansas, Indian
na,
Kentucky,, Louisiana, Michigan,
M
Ohio
o, Oklahoma, Tennessee, TTexas, Virginiia and West V
Virginia. AEP
directly or indirectly se
erves about 10% of the ele
ectricity demaand in the Easstern Interconnection and
d
Reliability Cou
uncil of Texas region.
approximately 11% of the electricityy demand in the Electric R
erates and maaintains the laargest transm
mission system
m in the Uniteed States, acrross
AEP owns, ope
the widesst spectrum of voltage classses, with $8.6 billion in traansmission asssets in 2012. This is foreccasted
to grow to
o more than $11
$ billion byy 2015. This 39,000‐mile
3
nnetwork includes more 765
5 kV Extra Higgh
Voltage trransmission liines than all other
o
U.S. transmission sysstems combin
ned. Currenttly, AEP has m
more
than 600 Baseline projects, Supplem
mental projeccts and Netwoork upgradess in the Region
nal Transmisssion
Expansion
n Plan in vario
ous stages of planning and
d constructionn. AEP has traansferred fun
nctional contrrol of
its transm
mission facilities to PJM, SP
PP and ERCOTT within their respective reegions. Please see Attachm
ment
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1, “2012 AEP Transmission Outlook Summary Report,” for additional information about AEP’s
transmission business.
The entire AEP transmission system is planned and operated on an integrated basis through the
coordinated efforts of the AEP Transmission Department (“AEP Transmission”), a business unit of
American Electric Power Service Corporation. AEP Transmission coordinates all development and
operational aspects, including engineering, project management, design, development, rights‐of‐way
(“ROW”) acquisition, construction, operations and maintenance, of AEP’s transmission business on
behalf of its utility operating companies and transmission companies.
AEP has pioneered new approaches for the development of large transmission projects, both
inside and outside its traditional service territory, and achieved the necessary regulatory approvals to
make these new approaches a reality. AEP has successfully partnered with numerous other
transmission owners on various joint ventures, including MidAmerican, Westar, Exelon and Duke. In
addition, AEP has formed and gained state regulatory approval of new transmission‐only companies
(“Transcos”) in several states. These companies complement AEP’s vertically integrated utility
subsidiaries by owning and operating large, new projects on AEP’s transmission system. Transource and
its wholesale transmission customers will benefit from AEP’s proven expertise in securing regulatory
approvals at both the FERC and state‐levels in the development of competitive transmission projects.

2.2.3 Great Plains Energy Incorporated
GPE is the holding company of Kansas City Power & Light and Greater Missouri Operations
(“GMO”), two of the leading regulated providers of electricity in the Midwest serving more than 823,000
customers in Kansas and Missouri. GPE is headquartered in Kansas City, Missouri. GPE has a strong
history for enhancing and investing in its core business and new strategic growth opportunities in order
to provide customers with reliable and effective electric service. Through these investments and
strategic initiatives, GPE has doubled its rate base investments over the last several years. GPE is a
significant transmission owning company and one of the largest transmission owning members of the
SPP; GPE operating companies own over 2,600 miles of transmission lines operating at voltages up to
and including 345 kV. Kansas City Power & Light and GMO are SPP members and have transferred
functional control of their transmission facilities to SPP. GPE has maintained a lead role in transmission
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policy and regulatory affairs, both at the federal level and within the Regional Transmission
Organizations stakeholder processes.

2.3

The Proposed Project

Transource proposes a new five‐mile 230 kV transmission line (see Figure 2‐3) between the
Salem nuclear generating facility and a new station north of the existing Cedar Creek station (hereafter
referred to as the “Salem to North Cedar Creek Project” or the “Project”). The proposed five‐mile line
would comprise of approximately 1.5 miles of overhead construction and approximately 3.3 miles of
underwater construction for the crossing of the Delaware Bay. In addition, as part of the Project,
Transource proposes to install two new 500/230 kV 900 MVA transformers near Salem by establishing a
new 500/230 kV yard. In addition, Transource proposes to connect the existing Red Lion to Cartanza 230
kV and Red Lion – Cedar Creek 230 kV transmission lines into the new North Cedar Creek station.
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Figure 2‐3 Proposed Salem to North Cedar Creek Project Route

Transource, in collaboration with Burns & McDonnell, has undertaken extensive project
development work to determine project constructability, preliminary cost estimates and a construction
schedule. Transource estimates that the Project can be placed into service in 2017 at a capital cost of
$165 to $208 million. This estimated cost includes all components of the Project, including those that
may be considered as “upgrades” by PJM. Please see Attachment 2; “Salem – North Cedar Creek
Transmission Project Conceptual Study”, prepared by Burns & McDonnell, for additional detail regarding
the project schedule and capital cost estimate.
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2.4

The Value Proposition

The Salem to North Cedar Creek Project will provide significant value to electric customers in the
Artificial Island Area and the surrounding region based on the following factors:


The Project fully addresses each of the identified operational performance issues. As
discussed in more detail below, the Project completely addresses the operational and
performance issues identified by PJM, thus enabling electric customers to realize the full value
of the low cost generation output of the two nuclear facilities.



The Project is highly efficient and cost effective. The estimated cost of the Project is $165 to
$208 million. The innovative use of underwater 230 kV technology drives cost effectiveness by
reducing the length of the new line segment using proven technologies. Cost effectiveness is
further reinforced by procurement advantages from the size of AEP and GPE.



The Project is constructible. The Project only requires a total of 5.7 miles of “ROW.” In
addition, Attachment 2 of this Proposal includes a Project Conceptual Study by Burns &
McDonnell that concludes the Project is feasible.



The Project minimizes the visual and land‐use impact. Only 2.4 miles of the Project is
overhead transmission line.



Transource brings the necessary technical, financial and operational capabilities to execute
the Project

This Proposal presents a clear plan for all aspects of making the Project successful from the time of
the designation from PJM through the useful life of the facilities.

2.5

Summary of Operational Benefits

Transource has conducted a thorough analysis of the PJM operational performance in the
Artificial Island Area following the problem statement and requirements described in the document
provided by PJM, entitled PJM RTEP – Artificial Island Area Proposal Window ‐ Problem Statement &
Requirements Document. This Proposal demonstrates that the Project is successful in fully addressing
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each of the identified operational performance issues in a highly efficient and low cost manner.
Specifically, the Project provides the following operational benefits summarized in Table 2‐1.

Operational Issue

Operational Benefits of the Salem to North Cedar Creek Project

Allow for Generation of
Maximum MW Output
& Maintain PJM System
Operating Limits

 Allows all units to generate at full MW output under all baseline and all N‐
1 outage conditions of 500 kV transmission lines in the Artificial Island
Area
 Enables a single voltage schedule for the plants, rather than the complex
set of reactive schedules that are in place today
 Eliminates impacts from Power System Stabilizer outages
 Mitigates all voltage magnitude and deviation violations for NERC
Category B and C contingencies at full MW output; voltage deviations are
reduced by as much as 9% and voltage magnitudes improved by as much
as 8% under worst‐case contingencies, thus enhancing the system voltage
performance

Improve Artificial Island
Stability

 Ensures units remain stable for all credible system conditions, maintaining
an initial voltage swing above 0.7 p.u. and damping greater than 3% for all
dynamic performance measures

Reduce Operational
Complexity

 Eliminates the need for the Artificial Island Operating Guide (“AIOG”),
significantly reducing the complexity of plant and transmission system
operations
 Ensures voltage profile remains within prescribed boundaries and
facilitates use of a single voltage schedule

Additional System
Benefits

 Reduces the power angle differential across various areas of the
transmission system in reference to Artificial Island, thus improving
system stability and power flow efficiency
 Reduces loading on several 230 kV lines in the area without introducing
any additional thermal violations
 Improves reliability by providing an additional source into Delaware,
which today is largely isolated from the rest of PJM

Table 2‐1 Summary of Operational Benefits

Page 12 of 71
Transource Artificial Island Proposal II: Salem to North Cedar Creek 230 kV Project

Introduction & Project Overview

2.6

Summary of Project Schedule

Figure 2‐4 depicts a timeline of major project elements.

Year 1
Year 2
Year 3
Year 4
Activity
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
Transmission Owner Regulatory Approvals
Routing
Siting Applications and Approval
Right‐of‐Entry
Survey
Land Acquisition
Transmission Line Design *
Substation Design *
Environmental Studies
Permitting
Procurement of Submarine Cable
Procurement of Transmission Materials & Contractor
Procurement of Substation Materials & Contractor
Line Construction
Substation Construction
Energize Line
•
* Some preliminary engineering will be necessary to support siting applications and approval activity.

Figure 2‐4 Summary of Project Schedule

2.7

Summary of Project Development Plan

Transource anticipates executing the Project, subject to final categorization by PJM with respect
to components of the Project considered “upgrades,” in collaboration with a qualified, competitive
Engineering, Procurement and Construction (“EPC”) service provider (“EPC Service Provider”). This
engagement will have the flexibility to leverage AEP’s procurement advantages based on its significant
scale to achieve a low cost of materials, to the benefit of wholesale transmission customers. In addition,
Transource expects to work with the selected EPC Service Provider, or other qualified service providers,
on other critical services necessary to deliver the Project on time and on budget, including permitting,
siting, environmental and ROW acquisition.
Transource will also rely on the experienced resources of AEP and GPE to execute this project
development plan. AEP has successfully implemented many projects utilizing third party resources; for
example, AEP is currently using a similar EPC approach to implement its complex Competitive
Renewable Energy Zones (“CREZ”) projects in Texas for its Electric Transmission Texas, LLC (“ETT”)
subsidiary. The ETT portion of CREZ consists of the siting and construction of over 465 miles of 345 KV
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lines and 16 associated stations with a total project cost of approximately $1.5 billion. In addition, AEP
has used a third party approach to implement numerous line and station projects in the Corpus Christi,
Texas area with complex schedule and coordination requirements. Currently, AEP utilizes third party
engineering services to engineer about half of its capital project portfolio on an annual basis. As part of
its business practices, AEP oversees third party contractors to ensure that projects are implemented
safely, on‐time and within budget.
As stated earlier, Burns & McDonnell assisted Transource in the development of this Proposal
and has expressed strong interest in competing to be the EPC Service provider selected for the Project.
In addition, Burns & McDonnell has significant experience in underwater‐line transmission projects and
in executing projects in the geographic area of Eastern PJM, particularly New Jersey. In this context,
information about Burns & McDonnell’s capabilities and experiences is included in Appendix A of this
Proposal. This material should not be interpreted as a contractual commitment, as Transource will take
all appropriate steps to ensure that transmission customers benefit from competitively priced EPC
services.

2.8

Summary of Ownership & Regulatory Plans

Transource expects to form two new subsidiaries to own the Project in their respective states:
Transource New Jersey, LLC and Transource Delaware Inc.
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Figure 2‐5 depicts the Transource ownership structure, including the planned ownership of the
new facilities of the Project.

Figure 2‐5 Summary of Transource Ownership Structure

Upon designation of the Project by PJM, Transource will immediately begin the federal and state
regulatory processes required to secure all necessary authorities to finance, construct, own, operate and
maintain the new transmission facilities. Specifically, Transource expects to make concurrent filings
with the FERC, the New Jersey Board of Public Utilities and the Delaware Public Service Commission.
Transource will draw on the extensive experience and track record of AEP in securing federal
and state regulatory approvals for transmission‐only entities in states both within and outside of its
traditional utility footprint. AEP experience at FERC and in its state jurisdictions extends from basic rate
and transmission tracker cases to approvals necessary for its joint ventures and Transcos. These
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complex matters include establishing FERC rates, seeking utility status and obtaining necessary
approvals for transmission siting, often as the first transmission‐only utility in a given state. PJM can
also be confident in the ability of Transource to secure these approvals because Transource has
demonstrated success to date with its utility subsidiary in Missouri.

2.9

Summary of Financing Plan

With combined assets totaling approximately $64 billion and well‐established relationships with
more than 40 banks specializing in the financing needs of the energy generation and delivery industry,
Transource and its subsidiaries are backed by the significant financial strength and experience of its
investment‐grade owners, AEP and GPE. In particular, AEP has been highly active in the capital markets,
successfully raising approximately $6.1 billion in debt since the start of 2011.
Transource will leverage this vast network of resources to optimize the cost of capital and
reduce the impact on the customer.

2.10 Summary of Operations and Maintenance Plan
Upon placing the Project into service, Transource will own, operate and maintain the new
facilities with the exception of any components of the Project deemed “upgrades” by PJM. This
Proposal contains a clear approach for operations and maintenance of the Project using either the
considerable resources of AEP or carefully selected external resources, or a combination thereof.
As an affiliate of AEP and GPE, Transource makes safety, reliability and service to customers top
priorities. AEP brings its comprehensive experience in the design, construction, maintenance and
restoration of high‐voltage power equipment to bear in its maintenance activities. AEP standards and
practices meet or exceed applicable regulations and codes to ensure high service quality, reliability, and
cost‐effective maintenance. AEP also maintains reciprocal maintenance assistance agreements with
other utilities to assist in restoration efforts after major storms. AEP restoration efforts to date have set
new standards for fast recovery after some of the worst storm events in recent history.
AEP has a longstanding relationship with many reputable companies that perform operations
and maintenance services within PJM. Upon designation of the Project by PJM, Transource will develop
contractual agreements with these or other suitable maintenance providers to maintain and operate the
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transmission line and substation facilities. This plan is also highlighted by letters from two maintenance
service providers, MYR Group Inc. and Quanta Services, included as Appendices B and C, expressing
interest in providing routine maintenance and first‐responder services to Transource for the Project.

2.11 Conclusion
This Proposal to develop the Salem to North Cedar Creek Project offers significant benefits to
PJM transmission customers:


The Project fully addresses each of the identified operational performance issues



The Project is highly efficient and cost‐effective



The Project is constructible



The Project minimizes the visual and land‐use impact



Transource brings the necessary technical, financial and operational capabilities to
execute the Project

The balance of this Proposal provides support for each element of this value proposition and
demonstrates the overall benefits of the Project to PJM transmission customers.
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3. Project Performance & Characteristics
3.1

Artificial Island Overview

3.1.1 Introduction
The PJM Artificial Island operational issues involve two Nuclear Generating Stations in southern
New Jersey: Hope Creek and Salem. Hope Creek has a single nuclear unit with a capacity of 1320
megawatts (MW). There are two nuclear units at Salem, Unit 1 and Unit 2, with capacities of 1253 MW
and 1245 MW, respectively. These units are connected to a network of 500 kV lines configured as
shown in Figure 3‐1.

Figure Redacted

Figure 3‐1 ‐ Artificial Island 500 kV Network
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In addition to Hope Creek and Salem, Red Lion and New Freedom are two other substations that
play a vital role in the operations of the electric grid in southern New Jersey. The Red Lion substation is
located southwest of Wilmington, Delaware, while the New Freedom substation is southeast of
Camden, New Jersey. The Hope Creek and Salem stations each have three 500 kV transmission lines to
which they are connected. One of these lines is a short tie‐line between the Hope Creek and Salem
stations (Line 5037). In addition to the line to Salem, Hope Creek is also connected to Red Lion (Line
5015) and New Freedom (Line 5023). The Salem station is also connected to New Freedom (Line 5024)
and Orchard (Line 5021). At Orchard, the 500 kV line continues onto New Freedom (Line 5039) and
there is a transformer which connects to a single 230 kV line. At New Freedom, there is only one more
500 kV line to East Windsor (Line 5038) and four transformers connecting to an extensive 230 kV
network. In general, power flows from the Artificial Island towards Red Lion and New Freedom. Also,
power generally flows from New Freedom towards East Windsor.

3.1.2 Instability
The existing configuration is sufficient to deliver the combined output of the Hope Creek and
Salem generating stations to the system if all lines are in‐service. However, performance concerns arise
when transmission lines are removed from service, either for maintenance and repair or unexpectedly
due to an electrical fault on the system. Under certain system conditions, the Salem and Hope Creek
units have the potential to be electrically unstable, causing the units to trip and go offline. This is an
unacceptable consequence in utility operations.
While there are several situations for which this problem could arise, this discussion will focus
on one of the most severe examples. The first scenario assumes that the 500 kV line between New
Freedom and East Windsor (Line 5038) has been taken out of service. In this situation, the combined
power output of the Salem and Hope Creek generating stations must be delivered to the rest of the
system via the Hope Creek to Red Lion 500 kV line (Line 5015) and the 230 kV networks around New
Freedom and Orchard. This situation functions acceptably provided nothing else happens on the
system. However, in utility operations, the consequences of the next outage must be considered. With
Line 5038 out of service, the next most severe event is an electrical fault on Line 5015 that automatically
removes this line from service after the protective equipment operates. If this were to occur, the Hope
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Creek and Salem units would become electrically unstable if they have not been adequately prepared in
advance.

3.1.3 High Voltages
To prepare for the possibility discussed in Section 3.1.2, the Salem and Hope Creek units are
forced to significantly reduce their combined real power output and increase their reactive power
output in order to maintain a sufficiently high terminal voltage to remain stable. The reactive power
output is increased in anticipation of the fault, thereby contributing to the high voltage concerns in the
area. At the same time, the system voltage must not exceed certain levels in order to ensure proper
functioning of the system and avoid damage to equipment. This is a delicate balance that would be
difficult for system and generating facility operators to appropriately determine in real time. The
Artificial Island Operating Guide (“AIOG”) was created to manage many of the situations that could
result in instability. However, the consequence of the resulting operating procedures on the area
voltages has become a concern.

3.1.4 Artificial Island Operating Guide
The AIOG is a specific set of instructions that provides transmission and generating facility
operators’ precise actions to prepare for any given circumstance of concern. While this situation is
technically acceptable to maintain the reliability of the system, it introduces operational complexity that
increases the risk of human and/or equipment error. In addition, the end result of the preparations
may adversely affect the price of electricity, which ultimately drives up the cost to the end user.
The goal of PJM’s request for proposals to improve the system around the “Artificial Island” is to
eliminate or drastically reduce the complexity of, the AIOG. This document describes the proposals to
meet this goal. It describes both the specifics of the proposal and the resulting electrical performance,
which demonstrates that the Project meets the stated objective.
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3.2

Proposal

3.2.1 Problem Statement & Solution Objectives
The objective of Transource’s assessment of the southern New Jersey transmission system in
general and the Artificial Island problem in particular was to identify electrical characteristics that
mandate a complex operating procedure in the form of the AIOG and then improve those characteristics
to eliminate the guide. Transource understands these characteristics to include:


Need to maintain high terminal voltages at the Artificial Island: The voltage set‐points
required to ensure stability varies based on system conditions. These system conditions
and the resulting reactive output of the units required to hold voltage above the
relevant set‐point are outlined in the AIOG. The dilemma is that the plants must be
dispatched to boost the voltages in anticipation of the next worst system condition. This
in turn results in higher voltages in the area, triggering power curtailments at the
Artificial Island to ensure an acceptable voltage profile.



Limited transmission capacity for certain scenarios: The Artificial Island plants are
connected to the 500 kV system through four 500 kV lines. Both the Hope Creek and
Salem plants have two 500 kV outlets each and a 500 kV tie between the plants. This
configuration results in limited transmission capacity under certain system conditions.
One such condition involves loss of the 500 kV tie between the plants and one of the
two 500 kV lines emanating from Salem, resulting in the isolation of both Salem units on
one 500 kV exit. This particular scenario increases the impedance seen by Salem units
requiring curtailment of generation to a lower level to align with the available
transmission capacity.



Significant power angle differential: The Red Lion – Peach Bottom 500 kV corridor and
the New Freedom – East Windsor 500 kV line connect the southern New Jersey
transmission system, including the Artificial Island, to the rest of PJM. There are only a
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few 230 kV lines that connect these areas. As a result, the angular difference between
the Artificial Island and the PJM system is significant for the loss of these major
corridors.

The Transource team looked at 36 unique options ranging from 138 kV to 500 kV in voltage
including HVDC to improve the electrical characteristics discussed earlier. The key to eliminating the
AIOG is:


Higher Terminal Voltage: A higher terminal voltage at the generators can be achieved
by establishing a unique voltage schedule. The transformer taps are optimally
configured to ensure that for the maximum voltage on the GSU terminals, the 500 kV
system voltage remains within the acceptable limits. Also, a unique voltage schedule
ensures that the system voltage would not exceed the prescribed planning criteria limits
due to a function of the plants’ stability.



Lower Impedance: The limited transmission capacity is not a function of thermal rating
of facilities at Artificial Island but a result of increased impedance. Installation of series
capacitor or similar devices cannot address this concern as an outage of the lines in
question renders such devices useless. A new transmission line is needed to bridge the
impedance gap created by outages of facilities at the Artificial Island.



Reduced Angular Differential: Power angles depict the interconnectivity of the power
system; a large differential in power angles is demonstrative of weaker ties in areas of
the system, whereas a small differential is characteristic of a tightly connected system. A
weakly connected system is unable to rely on sources from neighboring areas under an
emergency condition. On the other hand, a tightly connected system can adjust
dynamically to deal with system problems, regardless of location. Transource observed
that, generally, any event that results in a power angle differential of more than 30
degrees between the Artificial Island and neighboring buses triggers instability.
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3.2.2 Project
P
Desscription
Trransource pro
oposes building a 4.8‐mile
e 230kV trans mission line ffrom PSEG’s SSalem station
n into
DP&L’s Ce
edar Creek staation. The prroposed line will
w include a 3.7‐mile submarine sectio
on utilizing XP
PLE
submarine cable with two
t conducto
ors per phase
e. The 1.5‐mille overhead p
portion will be comprised of
ductors per ph
hase utilizinge
e959 KCM AC
CSS/TW conduuctor. A new 500/230 kV sstation, to be
four cond
located ne
ear the existing Salem, staation will conn
nect to Salem
m via a single 500 kV line a short distancce
from the existing
e
statio
on. The new 500/230
5
kV sttation near Saalem will hou
use two 500/2
230 kV
transform
mers in a parallel configuration. In addition to the terrmination of SSalem – Nortth Cedar Creeek 230
kV line, th
he existing Re
ed Lion – Cartanza 230 kV and
a Red Lion – Cedar Creeek 230 lines w
will also be
extended into the new
w North Cedarr Creek statio
on. The Projecct map is show
wn in Figure 3
3‐2.

P
Map
Figure 3‐2 – The Project

Trransource reccommends th
he addition off a 500 kV breeaker at New Freedom staation to movee New
Freedom 500/230 kV Transformer
T
#4
# into a sepaarate positionn. This reconffiguration will eliminate a
condition where a breaaker failure taakes out both
h the 500/2300 kV Transforrmer #4 and the New Freedom
– East Win
ndsor 500 kV line. The bre
eaker addition
n was discuss ed by PJM in the March 20
013 TEAC meeeting
and it is assumed that PSEG is installing this breaaker as a baseeline upgradee; therefore, tthe cost of th
his
addition is not included in the Proposal. The swittching arranggements at Saalem, North C
Cedar Creek aand
New Freedom stationss are shown in
n Figure 3‐3. In addition, tthe taps of th
he Red Lion 50
00/230 kV
transform
mers should be
e changed to provide a 2.5
5% boost to tthe 500 kV neetwork. This ssetting changge will
ensure that the voltage
e on the 230 kV system do
oes not exceeed 1.05 p.u. fo
or various sysstem conditio
ons.
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Figure Redacted

Figure 3‐3 – Proposed Switching Configuration at Salem, Cedar Creek and New Freedom Stations

The proposed configuration for Salem station was evaluated for physical constraints and is
assumed to be feasible for construction. Alternatives with equivalent electric performance have been
developed and are outlined in the Project Conceptual Study, included as Attachment 2 of this Proposal.

3.3

Performance of the Project

The Transource Proposal eliminates the Artificial Island Operating Guide. The operating guide
establishes certain reactive and real power output schedules for units at Salem and Hope Creek plants.
The units are dispatched to the predetermined limits in preparation of the next worst contingency on
the system to ensure stability. The purpose of the Project is to prescribe a new system configuration
which enables stability of the plants for any sets of conditions identified by PJM while meeting
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important system planning metrics such as thermal loading criteria and voltage threshold criteria.
Specifically, the Project provides the following operational benefits summarized in Table 3‐1.

Operational Issue

Operational Benefits of the Salem to North Cedar Creek Project

Allow for Generation of
Maximum MW Output
& Maintain PJM System
Operating Limits

 Allows all units to generate at full MW output under all baseline and all N‐
1 outage conditions of 500 kV transmission lines in the Artificial Island
Area
 Enables a single voltage schedule for the plants, rather than the complex
set of reactive schedules that are in place today
 Eliminates impacts from Power System Stabilizer outages
 Mitigates all voltage magnitude and deviation violations for NERC
Category B and C contingencies at full MW output; voltage deviations are
reduced by as much as 9% and voltage magnitudes improved by as much
as 8% under worst‐case contingencies, thus enhancing the system voltage
performance

Improve Artificial Island
Stability

 Ensures units remain stable for all credible system conditions, maintaining
an initial voltage swing above 0.7 p.u. and damping greater than 3% for all
dynamic performance measures

Reduce Operational
Complexity

 Eliminates the need for the Artificial Island Operating Guide (“AIOG”),
significantly reducing the complexity of plant and transmission system
operations
 Ensures voltage profile remains within prescribed boundaries and
facilitates use of a single voltage schedule

Additional System
Benefits

 Reduces the power angle differential across various areas of the
transmission system in reference to Artificial Island, thus improving
system stability and power flow efficiency
 Reduces loading on several 230 kV lines in the area without introducing
any additional thermal violations
 Improves reliability by providing an additional source into Delaware,
which today is largely isolated from the rest of PJM

Table 3‐1 Summary of Operational Benefits
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The performance of the Project is assessed for the various prior outages and subsequent faults
identified by PJM. In addition to the responses requested by PJM, Transource also considered other
metrics that are indicative of the performance a robust transmission solution. These metrics are
discussed in the following sections.

3.3.1 Voltage Schedule & Voltage Performance
Many plants utilize a unique voltage schedule that takes into consideration many credible
system conditions. However, a voltage schedule is not currently prescribed for the Hope Creek and
Salem plants due to the wide range of reactive output from the units for various contingency events.
Under the present system conditions, a unique voltage schedule that is significantly high to ensure
stability for the worst system conditions will result in high voltages prior to such an event. Conversely, a
unique voltage schedule that is low enough to ensure that system voltages remain within the limits in
the planning criteria will result in instability for certain contingencies. A unique voltage schedule that
both ensures that system voltages remain within bounds and ensures plant stability is feasible with the
Project in‐service.
Transource proposes a single minimum voltage schedule shown in Table 3‐2 for the Hope Creek
and Salem plants once the Project is constructed. This voltage schedule includes a safety margin to
account for voltage swings in real‐time operations that make it difficult to hold voltage to a prescribed
schedule. The safety margin is achieved by increasing the fault clearing times for all relevant events by
half a cycle in Transource analysis. PJM or PSEG may decide to prescribe a higher voltage schedule based
on the operational practices in PSEG zone. However, a voltage schedule lower than the minimum
recommended in Table 3‐2 is not advised.

Generator Unit

Voltage Schedule

Salem Unit 1

0.985

Salem Unit 2

1.005

Hope Creek Unit 1

1.005

Table 3‐2 – Minimum Voltage Schedule at Hope Creek & Salem Plants
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Transource has analyzed the voltage schedule and its resulting impact on the plants and the
connected transmission system for various events. Hope Creek and Salem units reactive output remains
within the bounds of the “D” curves provided by PJM for various system events including unit outages.
Figure 3‐4 shows the results for the worst contingency pair with and without the Project. Please note
that the worst contingency with the existing system configuration (referred to as the “base case”
without the proposed Project) is non‐convergent in steady‐state load flow simulations and requires
curtailment of real power output of the units at Salem and Hope Creek nuclear plants for convergence
as outlined in the existing AIOG. The base case results shown in the following figures reflect these
curtailments. The curtailments at the Hope Creek and Salem plants are not needed with the Transource
Project.

New Freedom ‐ East Windsor & Hope Creek ‐ Red Lion 500 kV Line Outages
440
420

Output (Mvar)

400
380
360
340
320
300

Salem Unit #1
Base Case

Salem Unit #2

Hope Creek Unit #1

Salem ‐ North Cedar Creek

Figure 3‐4 – Unit Reactive Output for Worst Contingency Pair
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In addition, the voltage deviation and voltage magnitude at the various 500 kV and 230 kV buses
in close proximity to Hope Creek and Salem plants remain within prescribed limits for the worst
contingency pair (which results in maximum reactive output at these plants). This is demonstrated in
Figures 3‐5 and 3‐6 respectively.

New Freedom ‐ East Windsor & Hope Creek ‐ Red Lion 500kV Line Outages
10
9
8

Voltage Deviation (%)

7
6
5
4
3
2
1
0

Base Case

Salem ‐ North Cedar Creek

Figure 3‐5 – Voltage Deviation for Worst Contingency Pair
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New Freedom ‐ East Windsor & Hope Creek ‐ Red Lion 500kV Line Outages

1.08
1.06

Voltage Magnitude (PU)

1.04
1.02
1
0.98
0.96
0.94
0.92
0.9

Base Case

Salem ‐ North Cedar Creek

Figure 3‐6 – Voltage Magnitude for Worst Contingency Pair

Additional tables are included in Attachment 3 that show the voltage performance of the Project
for other critical events.

3.3.2 Dynamic Performance
To demonstrate the dynamic performance of the Project and stability of Artificial Island, the
following responses were plotted:


500 kV bus voltage response



Rotor angles for selected machines in areas 201, 225, 227 – 232, 234 and 235



Speed response of Hope Creek and Salem units



Real power output of Hope Creek and Salem units



Reactive power output of Hope Creek and Salem units
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Figures 3‐7 through 3‐11 show the above responses for the worst contingency event, which
involves (1) a prior outage of the New Freedom ‐ East Windsor 500 kV line, and (2) a subsequent single‐
line‐to‐ground fault and stuck breaker at Hope Creek that results in the outage of the Hope Creek ‐ Red
Lion 500 kV line. The Project ensures, as illustrated by these figures, the stability of the units at Hope
Creek and Salem is maintained, and the amplitudes of post‐fault power swings are reduced down to
very low levels well within fifteen seconds. In view of these results, it is apparent that a power swing
damping ratio of 3 percent or greater as specified by PJM is satisfied. Also, transient post‐fault voltage
dips were found to be above 70% on all monitored 500 kV buses in all cases thus satisfying PJM’s
specification on post‐fault transient voltage.
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Figure 3‐7 – Voltage Response at Deans 500 kV, New Freedom 500 kV, Red Lion 500 kV, Salem 500 kV and Hope
Creek 500 kV
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Figure 3‐8 – Speed Response for turbines at Salem and Hope Creek nuclear plants
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Figure 3‐9 – Electric Power (Pe) Response at Salem and Hope Creek Nuclear Plants
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Figure 3‐10 – Reactive Power (Qe) Response at Salem and Hope Creek Nuclear Plants
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Figure 3‐11 – Rotor Angle Response for Units at Peach Bottom, Hope Creek and Salem Nuclear Plants
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Additional plots are included in Attachment 3 that show the voltages, rotor angles, speed, real
power output and reactive power output responses for other critical events.

3.3.3 Thermal Performance
Another important system characteristic that must be assessed for any transmission proposal is
the change in loading on existing facilities. Transource performed detailed load flow analyses to assess
and quantify the load flow impacts of the Project. No negative impacts on the existing system were
found. It was found that the Proposal reduces loadings on the underlying 230 kV system that emanates
from Red Lion, Orchard and New Freedom stations. The Salem – North Cedar Creek 230 kV line could
carry as much as 880 MVA for the outage of the New Freedom – East Windsor 500 kV line and a
subsequent outage of the Hope Creek – Red Lion 500 kV line. As shown in Figure 3‐12, the Project helps
reduce loading on critical facilities and enhances reliability. Please note that the worst contingency is
non‐convergent in steady‐state load flow simulations in the base case and requires curtailment of real
power output of the units at Salem and Hope Creek nuclear plants for convergence as outlined in the
existing AIOG. The base case results shown in the following figures reflect these curtailments. The
curtailments at the Hope Creek and Salem plants are not needed with the Transource Project.
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New Freedom ‐ East Windsor & Hope Creek ‐ Red Lion 500kV Line Outages
80
70
60

Branch Loading (%)

50
40
30
20
10
0

Base Case

Salem ‐ North Cedar Creek

Figure 3‐12 – Thermal Loadings

Additional tables are included in Attachment 3 that show the thermal performance of the
Project for other critical events.

3.3.4 Power Angle Performance
Power angle profile is another important system characteristic that demonstrates the strength
of a transmission solution. Loss of critical 500 kV corridors in the area results in isolated pockets with a
significant difference in power angles with respect to Artificial Island.
Presently, loss of the New Freedom – Easton Windsor 500 kV line and a subsequent outage of
the Hope Creek – Red Lion 500 kV line results in three distinct zones from a power angle perspective.
One zone includes the 500 kV system to the west of Artificial Island with 500 kV buses such as Peach
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Bottom, Conastone, Keeney, etc. A second zone is to the north of New Freedom that includes Deans,
Smithburg, East Windsor, etc. The third zone comprises the Artificial Island and the 230 kV networks
emanating from Orchard and New Freedom stations. Figure 3‐13 demonstrates the difference in power
angle profile for each zone for this outage condition. As shown, an angle difference of approximately 35
degrees exists between the Artificial Island and other zones. The Project reduces this gap in power angle
by approximately 15 degrees.

New Freedom ‐ East Windsor & Hope Creek ‐ Red Lion 500kV Line Outages

0
‐5

Power Angle (Degrees)

‐10
‐15
‐20
‐25
‐30
‐35
‐40
‐45

Base Case

Salem ‐ North Cedar Creek

Figure 3‐13 – Power Angle Profile

Additional tables are included in Attachment 3 that show the power angle performance of the
Project for other critical events.
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3.3.5 Short‐Circuit Performance
A short‐circuit analysis was performed for the Project in addition to steady‐state and dynamic
simulations. The purpose of the short‐circuit assessment was twofold: first, determine any over‐dutied
circuit breakers that will need to be replaced as a result of the Project, and second, to compute short‐
circuit and fault admittance values for use in the dynamic simulations.
A flat pre‐fault voltage of 1.1 per unit was assumed at all buses for the purposes of determining
the short‐circuit values for dynamic simulations. For breaker duty analysis, a flat pre‐fault voltage of 1.1
per unit was assumed for the 500 kV buses and 1.05 per unit for 230 kV and lower voltage buses,
although it is expected that the actual voltages will be lower due to the introduction of a voltage
schedule at Salem and Hope Creek plants. Table 3‐2 shows the over‐dutied breakers that will need to be
replaced when the Project is built. The cost of these breaker replacements is not included in the overall
cost of the Proposal and PJM should consult the respective Transmission Owners to obtain the
estimated cost. In Transource’s experience an in‐kind replacement of a 138 kV breaker costs
approximately $800,000 and an in‐kind replacement of a 230 kV breaker costs approximately $1 million.

Breaker Description
Croydon 230 kV "235"
New Casle 138 kV "PCB 131"
Red Lion 230 kV "PCB 230"
Red Lion 230 kV "PCB 233"
Red Lion 230 kV "PCB 234"
Reybold 138 kV "PCB 132"
Reybold 138 kV "PCB 133"
Reybold 138 kV "PCB 134"
Reybold 138 kV "PCB 135"

Breaker Duty
Without Salem ‐ North Cedar Creek 230 kV
99.9
99.8
95.7
95.7
95.7
99.4
99.4
99.4
99.4

Breaker Duty
With Salem ‐ North Cedar Creek 230 kV
100.0
100.1
105.0
105.0
105.0
100.8
100.8
100.8
100.8

Table 3‐2: Over‐Duty Circuit Breakers

Additional tables are included in Attachment 3 that show the short‐circuit values and resultant
admittance values for various scenarios with and without the Project for use in the dynamic simulation.

3.3.6 Performance Summary
In summary, the Project not only eliminates the Artificial Island Operating Guide but also
improves dynamic responses for electrical quantities such as machine speed, rotor angles, voltage, and
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power output. In addition, the Project reduces loading on existing facilities and significantly improves
the steady‐state voltage and power angle profile of the transmission system near the Artificial Island
with only minor system impacts that can be easily mitigated.

3.4

Design Parameters of the Project

3.4.1 Electrical Characteristics
The performance of the Project depends on its electrical parameters. The electrical parameters
are determined based on two important aspects of the Proposal: (1) the configuration should improve
the stability of the Artificial Island, and (2) the configuration should be able to withstand credible events
in the foreseeable future. For stability, impedance characteristics play a vital role while the thermal
performance of the Proposal is dependent on the equipment specifications. The following sections
discuss the modeling parameters of the Project.

3.4.2 Equipment Ratings
The most limiting element of the Salem – North Cedar Creek 230 kV line is the 3.7‐mile
submarine cable section. Transource proposes two conductors per phase for the submarine cable to
achieve a Summer Normal Rating of 780 MVA and a Summer Emergency Rating of 964 MVA. The
summer emergency rating is a 48‐hour rating and could be increased for a shorter duration. All other
equipment for the Proposal shall have thermal capability much higher than the submarine cable section.
Notable equipment and associated ratings are as follows:


All 500 kV and 230 kV circuit breakers shall be rated for 3000 A Continuous Current and 63
kA Interrupting Current.



All 500 kV and 230 kV disconnect switches, risers, wave traps, and other series elements
shall be rated for 3000 A Continuous Current.



All 500 kV and 230 kV buses shall be rated for a 3000 A Continuous Current and 50 kA
Momentary Current.
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3.5

Study Methodology, Assumptions & Scenarios

The Artificial Island Operating Guide is developed based on Stability studies performed by PJM
and PSEG. Any Transmission proposal that claims to eliminate or simplify the operating guide should,
therefore, demonstrate that the system performance is within the prescribed limits for the scenarios
that require an operating procedure. Furthermore, supplemental analysis is required to ensure that new
transmission limitations are not being introduced by the Project. Transource developed a study
methodology based on information provided and requested by PJM and an older version of the AIOG
that was included in the Impact Study for an uprate request at the Salem plant. The study methodology,
assumptions and scenarios used to assess the viability of the Project are discussed in this section.

3.5.1 Study Methodology
The monitored variables (simulation outputs) specified by PJM include: machine rotor angles,
machine speeds, generator MW outputs, generator MVAr outputs, and voltages. All machine angles are
plotted with respect to Seabrook Unit 1. Some other monitored variables besides those established by
PJM were added including additional 230 kV bus voltages, a number of MW line flows, and the power
system stabilizer (PSS) signals of each Artificial Island generating unit.
The criteria to determine the acceptability of stability simulations, and thus the technical
viability of a proposed solution, were specified by PJM and are identified as follows:

A. A one‐half cycle margin against the point of instability or critical clearing time must be present
for all stability simulations.
B. Damping of post‐disturbance power swings as exhibited in machine relative angles must exhibit
a damping ratio of at least 3 percent.
C. Transient post‐disturbance voltage dips at Artificial Island 500 kV buses must remain above 70
percent voltage.

The power output dispatches of Salem Units 1, 2 and Hope Creek unit were maintained at their
maximum (Pmax) values in the initial conditions of all stability simulations in accordance with the stated
objectives. The power system stabilizers at Salem Unit 2 and the Hope Creek Unit were disabled in all
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stability simulations in accordance with the objectives in order to produce worst case damping
performance. Each stability simulation was run for fifteen seconds in accordance with PJM instructions.
Detailed plots are included in Attachment 3 that show the 500 kV bus voltages, selected machines rotor
angles, Salem and Hope Creek units speed, real power output and reactive power output responses for
the critical events identified by PJM.

3.5.2 Required Studies
The required studies include stability analysis for all contingency scenarios specified by PJM as
part of the fault list in conjunction with prior outage conditions labeled P1 through P9 as follows:
P1

Hope Creek – Red Lion 500 kV

P2

New Freedom – East Windsor 500 kV

P3

Salem – Hope Creek 500 kV

P4

Salem – Orchard 500 kV

P5

Salem – New Freedom 500 kV

P6

Hope Creek – New Freedom 500 kV

P7

Peach Bottom – Rock Springs 500 kV

P8

Keeney – Rock Springs 500 kV

P9

Red Lion – Keeney 500 kV

The fault list was provided by PJM and is repeated below:
1a

3 phase fault on 5037 near Hope Creek bus section 2

1b

SLG fault on 5037 near Hope Creek, 2‐4 Stuck Breaker at Hope Creek

1c

SLG fault on 5037 near Hope Creek Stuck Breaker 2‐6

2a

3 phase fault on 5015 near Hope Creek

2b

SLG fault on 5015 near Hope Creek, 1‐3 Stuck Breaker at Hope Creek,

3a

3 phase fault on 5023 near Hope Creek,

3b

SLG fault on 5023 near Hope Creek, 1‐5 Stuck Breaker at Hope Creek

4

3 phase fault at Hope Creek bus section 1 no lines outage

5a

3 phase fault on 5037 near Salem
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5b

SLG fault on 5037 near Salem Stuck Breaker 2‐10

6a

3 phase fault on 5024 near Salem

6b

SLG fault on 5024 near Salem, 2‐6 Stuck Breaker at Salem

7a

3 phase fault on 5021 near Salem

7b

SLG fault on 5021 (line to Orchard) near Salem, 2‐8 Stuck Breaker at Salem

8

3 phase fault at Salem bus section 1 or 2, no lines outage

9a

3 phase fault on 5039 near Orchard

9b

SLG fault at Orchard on the 500/230 kV transformer, B12 Stuck Breaker, 5021 to Salem
and 5039 to New Freedom out

9c

SLG fault at Orchard at 5039, B10 Stuck Breaker, 5021 to Salem and 5039 to New
Freedom out

10a

3 phase fault at Red Lion 500 kV bus on 500/230 kV transformer

10b

SLG fault at Red Lion 500 kV bus, 505 Stuck Breaker, 5015 out and one 500/230 kV
transformer out

11a

3 phase fault on 5022 near East Windsor

11b

SLG fault on 5022 near East Windsor, B16 Stuck Breaker at East Windsor, 5022 & 5038
out along with both 500/230 kV transformers at East Windsor

11c

SLG fault on 5022 near East Windsor, B13 Stuck Breaker at East Windsor, 5022 out along
with one 500/230 kV transformer at East Windsor

12a

3 phase fault on 5038 (to East Windsor) near New Freedom

12b

SLG fault on 5038 near New Freedom, 2‐10 Stuck Breaker at NF

12c

SLG fault on 5038 (Line from New Freedom to East Windsor) near New Freedom, 9‐
10Stuck Breaker at NF & one 500/230 kV transformer out

12d

SLG fault on 5038 near New Freedom, B16 Stuck Breaker at East Windsor, 5022 out

Attachment 3 contains the detailed results of combinations of the events from the fault list and
prior outage conditions listed above. From the possible combinations of prior outage conditions and
contingency scenarios that this conjunction produces, the worst case combinations are identified as
follows:
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A. Prior outage of Hope Creek – Red Lion (P1) with a subsequent single line to ground fault on New
Freedom – East Windsor and a stuck circuit breaker at New Freedom (Fault 12b)
B. Prior outage of Hope Creek – Red Lion (P1) with a subsequent single line to ground fault on
Salem – Orchard and a stuck circuit breaker at Salem (Fault 7b)
C. Prior outage of Salem – Hope Creek (P3) with a subsequent single line to ground fault on Salem
– Orchard and a stuck circuit breaker at Salem (Fault 7b)
D. Prior outage of New Freedom – East Windsor (P2) with a subsequent single line to ground fault
on Hope Creek – Red Lion and a stuck circuit breaker at Hope Creek (Fault 2b)
E. Prior outage of Red Lion – Keeney (P9) with a subsequent single line to ground fault on New
Freedom – East Windsor with stuck CB at New Freedom (Fault 12b)

As mentioned above, the Project assumes modifications to the New Freedom 500 kV Station
necessary to eliminate the possibility of Case 12c. Therefore, Case 12c is removed from consideration.
The dynamic report includes graphs of the following responses in the Attachment 3:


Bus voltage response for Deans 500 kV, New Freedom 500 kV, Red Lion 500 kV, Keeney 500 kV,
Hope Creek 500 kV, and Salem 500 kV buses for a period of 15 seconds.



Rotor angles for selected machines in areas 225, 227 ‐ 232, 234, 235 and 201 for a period of 15
seconds.



Speed response of Hope Creek and Salem units for a period of 15 seconds.



Real power output of Hope Creek and Salem units for a period of 15 seconds.



Reactive power output of Hope Creek and Salem units for a period of 15 seconds.

The performance of the Project under the worst contingency event is discussed above.
Additional plots are included in Attachment 3 that show the voltage, rotor angles, speed, real power
output and reactive power output responses for other critical events.

PJM also provided a table of fault clearing times needed to perform their requested analyses.
For each scenario tested, Transource staff added a half cycle to the provided clearing times to ensure
the proposed projects would meet PJM’s performance criteria.
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Determination of fault clearing times necessarily required some interpretation of the fault
clearing time and transfer‐trip delay data given by PJM. Therefore, the switching sequences and times
are tabulated in Table 3‐1 for the cases in PJM’s fault list. All fault clearing times listed include a one‐
half cycle extension in order to guarantee a one‐half cycle clearing time margin between the actual
clearing time and the critical clearing time. Certain cases of lesser severity in the fault list were not
considered as noted in Table 3‐4.

Fault ID

Line #

Faulted End

Primary Clearing Time

Primary Clearing Time

Faulted End (cycles)

Remote End (cycles)

Backup Clearing
Time Faulted End
(cycles)

1a

5037

Hope Creek

4.52

4.52

n/a

1b

5037

Hope Creek

n/a

4.52

10.76

1c

5037

Hope Creek

2a

5015

Hope Creek

3.74

4.34

n/a

2b

5015

Hope Creek

n/a

4.34

9.98

3a

5023

Hope Creek

3.74

5.42

n/a

3b

5023

Hope Creek

n/a

5.42

9.98

4

Same as 1b except outages Hope Creek Unit – not considered further

Similar to 1a except slightly longer clearing time and no line outage – stable in base condition with prior outages;
not considered further

5a

5037

Salem

5b

5037

Salem

6a

5024

Salem

6b

5024

7a
7b
8

4.52

4.52

n/a

4.52

10.76

4.40

5.84

n/a

Salem

n/a

5.84

10.64

5021

Salem

4.40

4.64

n/a

5021

Salem

n/a

4.64

10.64

Table
Redacted
n/a

Similar to 5a except slightly longer clearing time and no line outage – stable in base condition with prior outages;
not considered further

9a

5039

Orchard

4.40

4.62

n/a

9b

Orchard

Orchard 500 kV

n/a

4.40

12.75 Orchrd‐B10

Auto
9c

14.18 @ NF

5039

Orchard

n/a

4.62

12.75 Orchrd‐B16
14.18 @ Salem

10a

RL Auto

Red Lion

3.74

3.74

n/a

10b

RL Bus

Red Lion

n/a

n/a

10.25 @ RL 12.25 @
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Fault ID

Line #

Faulted End

Primary Clearing Time

Primary Clearing Time

Faulted End (cycles)

Remote End (cycles)

Backup Clearing
Time Faulted End
(cycles)
HC

11a

5022

E Windsor

4.50

5.93

n/a

11b

5022

E Windsor

n/a

5.93

12.50 EW‐B10 14.78
@ NF

11c

5022

E Windsor

Less severe than Case 11b due to shorter fault duration as seen from New

Table Redacted

Freedom – not considered further
12a

5038

New Freedom

4.40

4.50

n/a

12b

5038

New Freedom

n/a

4.50

13.34

12c

5038

New Freedom

Transource is proposing that the New Freedom – East Windsor 500 kV line and the
500/230 kV Transformer T4 not share the same bay. Either T4 be connected
directly to the bus via a high‐side breaker or be moved into a new bay position.
The Transource proposed reconfiguration at New Freedom will render this fault
scenario invalid.

12d

5038

New Freedom

Less severe than Case 12b or 12c due to primary clearing at New Freedom – not
considered further

Table 3‐4: Fault Clearing Times as Simulated

3.5.3 Supplemental Studies
Additional studies, neither identified nor required by PJM, were conducted to ensure that no
new thermal or voltage concerns result of the Project. The supplemental studies included steady‐state
analysis to determine the thermal and voltage impacts. Additional tables are included in Attachment 3
that show the voltage, thermal and power angle performance of the Project for other critical events.

3.5.4 Steady‐State & Dynamic Models
PJM provided a detailed set of cases and assumptions to be used for analyzing the Artificial
Island operational issues. PJM also provided a base power flow and dynamic case in PSS/E Version 32
format. The case provided is based on the NERC MMWG/SSDWG 2011 Series 2017 Summer Light Load
case. PJM has updated that case to provide a more detailed representation of the Hope Creek and
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Salem nuclear facilities. All appropriate facilities are in service in the model and the Hope Creek and
Salem nuclear units are dispatched at their maximum real power output. The reactive limits of the units
are set to generic values, though PJM has provided Machine Capability Curves (“D” Curves) to allow the
end users to determine the appropriate reactive output limits. Based on the “D” Curves, and
information obtained from an older version of the AIOG, the following reactive power limits for the
maximum real power output condition for the units were assumed. These values are conservative
relative to the “D” Curves provided by PJM.
Maximum Reactive Output

Minimum Reactive Output

(MVAr)

(MVAr)

Salem Unit 1

346

0

Salem Unit 2

415

0

Hope Creek

378

140

Table 3‐5: Reactive Power Limits at Maximum Real Power Output

3.5.5 Short‐Circuit Models
PJM provided short‐circuit cases in PSS/E Version 32 format and ASPEN *.olr format.
Transource staff utilized the ASPEN version due to familiarity with the software. The fault levels
provided by ASPEN were also significantly higher than were determined by using the PSS/E version, thus
ensuring that the assumed fault levels were conservative. All short‐circuit cases used for analysis were
based on the 2017 PJM ASPEN short‐circuit model, which was last updated February 13, 2013. ASPEN
version 11.10 was used for all short circuit analysis.

All single‐line‐to‐ground (SLG) faults require an equivalent fault impedance model representing
negative and zero sequence network impedances in series at the point of fault. These equivalent fault
impedances were calculated from the ASPEN case made available by PJM and converted to inductive
shunts. The initial values of the inductive shunts are representative of the network configuration with
the faulted line in service. The final values are representative of the network configuration with the
Page 48 of 71
Transource Artificial Island Proposal II: Salem to North Cedar Creek 230 kV Project

Project Performance & Characteristics

remote end of the faulted line open. The MVAr values of the inductive shunt equivalents are tabulated
in Table 3‐6 for prior outage and contingency scenario combinations of each solution option:

Fault ID

Prior Outage

Faulted Bus

Initial Equivalent
(MVAr)
‐16329

Final Equivalent
(MVAr)
‐5853

1b

Hope Creek – Red Lion

Hope Creek

2b

New Frdm – E Windsor

Hope Creek

‐18520

‐15085

2b

Hope Creek – Salem

Hope Creek

‐9760

‐5853

3b

Hope Creek – Red Lion

Hope Creek

‐16329

‐15526

5b

Salem – Orchard

Salem

‐18812

‐11803

6b

Hope Creek – Red Lion

Salem

‐16771

‐16126

6b

Hope Creek – Salem

Salem

‐13953

‐12553

6b

Salem – Orchard

Salem

‐18812

‐17647

7b

Hope Creek – Red Lion

Salem

‐16771

‐15575

7b

Hope Creek – Salem

Salem

‐13953

‐11803

7b

Salem – New Freedom

Salem

‐19354

‐17647

9b

Hope Creek – Red Lion

Orchard

‐8985

‐8985

9b

Hope Creek – Salem

Orchard

‐8948

‐8948

9c

Hope Creek – Red Lion

Orchard

‐8985

‐8985

9c

Hope Creek – Salem

Orchard

‐8948

‐8948

10b

New Frdm – E Windsor

Red Lion

‐11831

‐8015

11b

Hope Creek – Red Lion

E Windsor

‐9458

‐9458

12b

Hope Creek – Red Lion

New Freedom

‐12038

‐9956

12b

Red Lion – Keeney

New Freedom

‐12273

‐10209

1b

Hope Creek – Red Lion

Hope Creek

‐16329

‐5853

Table 3‐6: Short Circuit Values
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4. Company Evaluation
4.1

Overview of the Project Plan

A key aspect of the value proposition offered in this Proposal is that Transource is well qualified
to finance, construct, own, operate and maintain the Salem to North Cedar Creek Project because it is
owned by AEP and GPE, successful leaders in the transmission business. This chapter of the Proposal
summarizes the plan to successfully execute the Project and highlights the relevant capabilities and
experiences of each participating party respective to their expected roles and responsibilities.
Transource will draw upon three sets of resources to execute the Project:


Internal Resources – AEP and GPE employees



EPC Service Provider



Other Third Parties
Upon designation of the Project by PJM, Transource anticipates forming state‐specific subsidiary

companies, Transource New Jersey and Transource Delaware, to finance, construct, own, operate and
maintain new transmission projects, subject to final categorization by PJM with respect to components
of the Project considered “upgrades.” To date, Transource has formed one such subsidiary, Transource
Missouri, for two SPP transmission projects located in Missouri. Figure 4‐1 depicts the Transource
ownership structure, including the planned ownership of the Project:
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Figure 4‐1 Transource Ownership Structure

Transource anticipates executing aspects of the Project in collaboration with a qualified,
competitive EPC Service Provider. This engagement will have the flexibility to leverage AEP’s
procurement advantages that are based on its significant scale to achieve a low cost of materials for
transmission customers. In addition, Transource expects to work with the selected EPC Service Provider,
or other qualified service providers, on other critical services necessary to deliver the Project on time
and on budget, including permitting, siting, environmental and ROW acquisition. Transource will take all
appropriate steps to ensure that such services are competitively priced and follow all New Jersey and
Delaware laws and regulations.
As stated earlier, Burns & McDonnell assisted Transource in the development of this Proposal
and has expressed strong interest in competing to be the EPC Service provider selected for the Project.
In addition, Burns & McDonnell has significant in both underwater‐line transmission projects and in
executing projects in the geographic area of Eastern PJM, particularly New Jersey. In this context, we
have included information about Burns & McDonnell’s capabilities and experiences in Appendix A of this
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Proposal. This material should not be interpreted as a contractual commitment, as Transource will take
all appropriate steps to ensure that transmission customers benefit from competitively priced EPC
services.
Upon placing the Project into service, Transource will own the new facilities and be responsible
for coordinating the operation and maintenance of the new facilities, subject to final categorization by
PJM with respect to components of the Project considered “upgrades.” This section of the Proposal
contains a clear approach for operations, maintenance and compliance activities for the Project using a
combination of internal and external resources.

4.2

Internal Resource Responsibilities

This section describes elements of the overall project plan expected to be executed using
Transource Internal Resources and summarizes the capabilities and experiences of AEP and GPE in those
areas.

4.2.1 Regulatory Plan & Capabilities
Upon designation of the Project by PJM, Transource will immediately begin the federal and state
regulatory processes required to secure all necessary authorities to finance, construct, own, operate and
maintain the new transmission facilities. Specifically, Transource will make concurrent filings with the
FERC, the New Jersey Board of Public Utilities, and the Delaware Public Service Commission. These
planned filings are described in greater detail below.
PJM can be confident in the ability of Transource to secure these approvals because Transource
will draw on the extensive experience and track record of AEP at both the federal and state levels. AEP’s
successful track record for receiving approvals related to its new transmission business from state
regulatory commission, both within and outside its traditional utility footprint, is particularly relevant to
this Project. AEP has received the appropriate state approvals for the AEP Ohio Transmission Company
in Ohio, AEP Indiana Michigan Transmission Company in Indiana and Michigan, AEP West Virginia
Transmission Company in West Virginia, AEP Appalachian Transmission Company in Virginia and AEP
Kentucky Transmission Company in Kentucky. AEP was involved in the successful achievement of
necessary state approvals required for the Prairie Wind joint venture in Kansas and the Pioneer joint
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venture in Indiana. AEP is also engaged in ongoing state proceedings regarding the establishment of
wholly‐owned transmission businesses in Arkansas and Louisiana. These proceedings are similar to the
state regulatory activities that will be required in New Jersey and Delaware for the Project.
In addition, Transource, through Transource Missouri, has demonstrated regulatory success to
date with its Missouri utility subsidiary. Transource Missouri is awaiting Missouri Public Service
Commission approval of a settlement filed in File No. EA‐2013‐0098 for a line Certificate of Convenience
and Necessity to finance, construct, own, operate, and maintain two regional transmission projects in
Missouri, the Iatan‐Nashua 345 kV and Sibley‐Nebraska City 345 kV transmission projects. In
coordination with this filing, GPE, through its utility subsidiaries, is also awaiting MPSC approval of a
settlement filed in File No. EO‐2012‐0367 to transfer certain transmission property associated with the
two regional projects to Transource Missouri via its Kansas City Power & Light and Greater Missouri
Operations subsidiaries.
Transource also has extensive experience with similar FERC filings, both on its own behalf and
through its parent companies, AEP and GPE. On May 6, 2013, Transource received approval from FERC
of a Formula Rate and certain incentives for its Transource Missouri utility subsidiary in FERC Docket No.
ER12‐2554. AEP, the majority owner of Transource, also has a substantial track record of successful
Formula Rate filings at FERC. AEP received approval from the FERC of Formula Rates for wholesale
transmission service for its East and West Operating Companies (FERC Docket Nos. ER08‐1329 and ER07‐
1069) as well as its East and West Transmission Companies (FERC Docket No. ER10‐355). In addition,
AEP has participated in several transmission‐only subsidiary companies that have received approval for
similar Formula Rates.

1

1

PATH’s formula rate was approved by FERC in Docket No. ER08‐386. Prairie Wind’s formula rate was

approved by FERC in Docket No. ER09‐35. Pioneer’s formula rate was approved by FERC in Docket No. ER09‐75.
RITELine Indiana’s formula rate was approved by FERC in Docket No. ER11‐4069. RITELine Illinois’ formula rate was
approved by FERC in Docket No. ER11‐4070.
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4.2.1.1 FERC
Soon after receiving designation from PJM, Transource will make a section 205 filing with FERC
to establish wholesale transmission service rates (“Formula Rates”) for Transource New Jersey and
Transource Delaware. AEP has found that FERC regulatory approval process typically takes 6 to 12
months to resolve. It is important to note that the FERC regulatory approval process will occur
concurrently with other aspects of the Project execution and is not expected to adversely impact the
Project in‐service date.
4.2.1.2 State Approvals
Soon after receiving designation from PJM, Transource New Jersey and Transource Delaware
will make concurrent filings with the New Jersey Board of Public Utilities and the Delaware Public
Service Commission to secure all necessary authorities to finance, construct, own, operate and maintain
the new transmission facilities in New Jersey and Delaware. Although each state has different statutory
requirements relating to procedural schedules and timing, AEP has found that the state regulatory
approval process typically takes 12 to 18 months to resolve. It is important to note that the state
regulatory approval process will occur concurrently with other aspects of the Project execution and is
not expected to adversely impact the Project in‐service date.
Based on initial review, below is a summary of the required approvals in each state:
New Jersey
•

The New Jersey Board of Public Utilities must grant permission when a proposed line
crosses more than one municipality. The Board of Public Utilities reviews a proposed
project for both need and land use practices.

•

Other authorities, such as the Department of Environmental Protection, the Pinelands
Commission, the Turnpike Authority, and other port and river authorities may also
become involved.

Delaware
•

The Delaware Public Service Commission approves any new public utility.

•

Other regulatory agencies, such as the Department of Natural Resources or the
Delaware Department of Transportation, may also require permits or approvals.
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4.2.2 Financing Plan & Capabilities
With combined assets totaling approximately $64 billion and well‐established relationships with
more than 40 banks specializing in the financing needs of the energy generation and delivery industry,
Transource and its subsidiaries are backed by the significant financial strength and experience of its
investment‐grade owners, AEP and GPE. In particular, AEP has been highly active in the capital markets,
successfully raising approximately $6.1 billion in debt since the start of 2011.
Transource will leverage this vast network of resources to optimize the cost of capital and
reduce the impact on the customer. To further minimize the overall financing cost, our expectation is
that Transource will arrange for debt financings for the total of both the New Jersey and Delaware
portions of the Project, and allocate the debt capital to the new subsidiaries. Until negotiations are
complete with lenders, we cannot predict whether this will be achieved with one or more than one
financing instrument, such as a revolving credit facility and/or a term loan. A likely scenario is that
Transource will enter into an agreement with a syndicate of lenders that will be used for the Project
during the construction period. Once the Project is complete, Transource will likely seek to refinance
the construction debt with traditional long‐term debt in the capital markets.
During the construction period, the equity capital for Transource New Jersey and Transource
Delaware will come from equity contributions from the parent company, Transource Energy.
Transource Energy will source its equity capital from internally generated cash flows and from equity
contribution from its owners, AEP and GPE.
Transource will target investment‐grade credit quality for Transource and its subsidiaries. This is
done to support steady access to capital markets that is necessary to raise the significant amount of
debt that will be needed for the Project at cost‐effective rates. The investment grade quality would also
result in lower cost borrowing costs compared to non‐investment grade credit quality.

4.2.3 EPC Provider Oversight and Management
As discussed above, Transource plans to contract with an EPC Service Provider for certain
elements of the implementation of the Project. Transource will rely on the experienced resources of
AEP and GPE in achieving this project development plan. AEP has successfully implemented many
projects utilizing third party resources. For example, AEP is currently using a similar EPC approach to
implement its complex Competitive Renewable Energy Zones (CREZ) projects in Texas for its Electric
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Transmission Texas, LLC (ETT) subsidiary. The ETT portion of CREZ consists of the siting and construction
of over 465 miles of 345 KV lines and 16 associated stations with a total project cost of approximately
$1.5 billion. In addition, AEP has used a third party approach to implement numerous line and station
projects in the Corpus Christi, Texas area with complex schedule and coordination requirements.
Currently, AEP uses third‐party engineering services to engineer about half of its capital project portfolio
on an annual basis. As part of its business practices, AEP oversees third‐party contractors to ensure that
projects are implemented safely, on‐time and within budget.
Transource will draw on AEP Transmission’s extensive knowledge and experience in Extra High
Voltage transmission projects in the oversight and management of the EPC Service Provider.
Specifically:


Transource will assign an internal AEP project manager to oversee the overall project
execution. This project manager will serve as the liaison between the EPC Service
Provider and AEP internal engineering, procurement, siting & environmental,
construction management, and safety resources which will support the Project. The
assigned project manager will be responsible for managing overall project costs,
schedules and adherence to internal AEP process and practices.



AEP Transmission Engineering will coordinate with the EPC Service Provider and conduct
a review of engineering deliverables related to the three engineering disciplines
indicated above. This will include initial and prearranged review of engineering and
design drawing packages throughout the engineering life cycle, review of equipment
and material specifications and participation in witness and acceptance testing. In
addition, AEP Transmission Engineering personnel will lend assistance to the EPC Service
Provider as required for construction support. AEP Transmission will maintain an
assigned engineering team to provide the services stated above and any engineering
support as required through project completion.

4.2.4 Procurement Plan & AEP Procurement Advantages
As discussed above, the EPC engagement will have the flexibility to leverage both the EPC
Service Provider’s procurement capabilities and AEP’s significant procurement advantages to achieve a
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low cost for materials and ensure that goods and services are competitively priced and follow applicable
laws and regulations.
As one of the largest electric utilities in the country, AEP is able to leverage its size with both
material suppliers and labor contractors. AEP purchasing volumes across all of its operating companies
and joint ventures benefit from these economies of scale. AEP presence in the marketplace allows it to
realize the lowest total evaluated cost for materials. AEP has developed strong relationships with
multiple suppliers and has approximately $1.0 billion of annual capital spend in transmission, which
enables AEP to negotiate favorable terms for pricing, delivery and other contract provisions.
The procurement process ensures bids are evaluated on a level playing field. Contracts for
materials and services are generally awarded on the basis of being the best value for AEP by providing
high quality, timely delivery and lowest possible cost.
AEP Procurement administers all Material Requests, Purchase Requisitions and Contract
Requisitions. AEP Procurement also exercises oversight and approval according to AEP policy, which
emphasizes fair, competitive bidding and technical and commercial qualification to assure the lowest
possible cost for quality goods and services.
The highest standards of personal conduct and business ethics are required of each AEP
employee involved in the procurement of equipment, material and services or who is in a position to
influence purchase decisions or business relationships with contractors or suppliers.

4.2.5 Operational Plan & Capabilities
Transource is flexible regarding Project operations, which can be provided via one of the
following approaches:


Transource can operate the new facilities directly using the capabilities of the AEP
Transmission Operations (“TOPS”) organization.



Transource can work with the incumbent transmission owner to facilitate their
operations of the new facilities.

The TOPS organization operates from a state‐of‐the‐art System Control Center (SCC) located in
New Albany, Ohio. The SCC is staffed with NERC and PJM Certified Operators. Operator tools include a
State Estimator covering AEP’s eleven state transmission system, real‐time contingency analysis, and
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visualization and situational awareness tools. TOPS has a back‐up control center that can be staffed and
fully functional within one hour from declaration of an emergency. AEP TOPS also operates five
Transmission Operations Centers, also staffed with NERC Certified personnel, who orchestrate
transmission switch orders and interface with field personnel. In 2012, TOPS completed approximately
18,000 switching jobs totaling over 200,000 switching steps with an accuracy rate exceeding 99.99%.

4.2.6 Plan for Compliance with Standards
Transource will use the resources of AEP Transmission to ensure that the Project conforms to all
applicable standards and requirements from FERC, NERC, RFC, State Public Utility Commissions, OSHA
and other applicable organizations.
The Transmission Reliability Compliance department within AEP Transmission manages the
reliability compliance program for Transmission. This group administers the NERC Compliance
Monitoring and Enforcement Program and other related NERC compliance obligations; communicates
and educates to promote and maintain the desired culture of compliance and best practices in
reliability; and actively advocates for continuous improvement processes to be imbedded in daily
activities via internal controls, quality assurance, etc. This approach encourages the self‐identification of
potential issues before they become a threat to the reliability of the Bulk Electric System.
AEP Transmission successfully completed a comprehensive RFC lead NERC compliance audit in
June of 2012. In addition to the scheduled NERC and RFC audits, Transmission Reliability Compliance
annually participates in two internal spot audits conducted by the Senior Vice President of Transmission
Grid Development and Portfolio Services. This is just one example of executive management’s
engagement and support for AEP’s compliance culture.
AEP Transmission is actively engaged in NERC’s Reliability Assurance Initiative approach which
promises to enhance the effectiveness of the NERC Compliance model to focus more on the reliability of
the electric system using a risk‐based approach. To address third party responsibilities related to any
Operations and/or Maintenance associated with the Project, AEP Transmission will provide oversight of
such activities to ensure compliance with applicable standards.
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4.2.7 Maintenance Plan and Capabilities
Transource plans to physically operate and maintain Project assets either by using Internal
Resources of AEP or by selecting a contract partner to provide the maintenance, switching and first
responder services for the proposed facilities.

4.2.7.1 Discussion of Internal Maintenance Resources
As an affiliate of AEP and GPE, Transource makes safety, reliability and service to customers top
priorities. Transource benefits from AEP’s comprehensive experience in the design, construction,
maintenance and restoration of high‐voltage power equipment in its maintenance activities. AEP
standards and practices meet or exceed applicable regulations and codes to ensure high service quality,
reliability and cost‐effective maintenance. AEP also maintains reciprocal mutual assistance agreements
with other utilities to assist in restoration efforts after major storms. AEP restoration efforts to date
have set new standards for fast recovery after some of the worst storm events in recent history.
AEP transmission crews, stores and equipment are strategically located throughout the AEP
service territory to ensure that inspection and maintenance requirements are met and to provide the
optimum response time for all of the equipment under each crew’s responsibility.
Transource will also benefit from the spare equipment inventory of the entire AEP transmission
system. This minimizes the spare equipment that Transource must maintain as a stand‐alone entity,
potentially provides access to a wider range of equipment, and significantly reduces the delivery time
compared to making a replacement equipment purchase from a supplier. For example, a spare
transformer from the AEP Indiana operating company was recently shipped to the AEP Oklahoma
operating company after a transformer in Oklahoma experienced problems. The ability to use a
transformer from the system spare equipment inventory reduced the time the equipment was not
available for service because purchasing a new replacement transformer would have necessitated a
longer lead time.
AEP system material inventory is also a significant benefit when performing major storm
restoration. The diversity of AEP operating areas typically limits system‐wide exposure to major storms,
so when a storm impacts one region, materials and supplies can be accessed from other regions, which
can improve the speed in which restoration occurs. For example, AEP’s eastern operating companies
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experienced a derecho2 storm on June 29, 2012, that impacted over 260 transmission circuits, over 420
transmission stations, and more than 500 transmission poles, causing almost 1.5 million customer
outages. Due to ongoing AEP transmission construction and maintenance activities, construction
materials already in inventory were used during the restoration. Without the availability of the existing
inventory, outside material suppliers would have been challenged to supply the needed materials as
quickly. The existing inventory, combined with outstanding relationships with AEP material suppliers,
prevented material issues from hindering the restoration of this unprecedented storm.

4.2.7.2 Discussion of External Maintenance Resources
Under the option to use a third party service provider, that partner must have a physical
presence in the mid‐Atlantic region, a reputation for performing quality work and ability to respond
expediently to operational issues. AEP has contacted both MYR Group and Quanta Services and is
satisfied that both would be capable of performing this work and would submit a bid to perform these
services should Transource win this Project contract. Appendices B and C contain letters from MYR
Group and Quanta Services expressing their interest and capability to perform these services.
Both Quanta Services and MYR Group are large electrical contracting companies with years of
experience providing services to the utility industry. Both firms have a national presence via multiple
subsidiaries and are nationally known for providing quality services. Additionally, AEP has long standing
working relationships with both companies for construction activities on the AEP system. These
contractors have passed the AEP contractor qualification process, which includes a rigorous review of
past safety performance and current safety program.
During the construction phase of the Project, Transource will formally request bids for providing
both maintenance and first responder services. The successful bidder will be required to adhere to AEP’s
rigorous and comprehensive asset maintenance practices. This ensures the assets are maintained to
meet all relevant NERC Reliability Standards and are completed using sound, proven utility practices.

2

A derecho is a widespread, long‐lived, straight‐line windstorm that is associated with a fast‐moving

band of severe thunderstorms. Straight‐line winds produced by these storms can exceed 100 miles per hour.
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The bid process ensures these services will be provided at a competitive cost and provides an
opportunity for local utilities to also bid for these services. In addition, AEP Transmission will have the
capability to supplement these crews should a situation arise that requires additional resources.
Transource will select a quality firm having regionally‐located resources that can safely and
efficiently operate and maintain the facilities using proven AEP Transmission maintenance practices.
The AEP Transmission Field Services organization will provide the planning, oversight and auditing of the
operations and maintenance work to ensure it follows AEP practices and industry standards to provide
reliable operation of the facilities.

4.2.8 AEP Contractor Qualification, Safety and Approval
As discussed above, Transource expects to contract with an EPC Service Provider for elements of
the execution plan for the Project and, potentially, another third party for routine and first‐responder
maintenance activities. In each case, Transource will employ the contractor selection, oversight
practices and resources of AEP Transmission. This Proposal specifically references three potential
service providers: Burns & McDonnell, MYR Group and Quanta Services. Each of these companies is
qualified by AEP Transmission using the practices described below.
AEP anticipates using only contractors on its list of approved contractors. To qualify, all
contractors are assessed on their commitment to safety and health via a thorough review of their safety
program, past experiences, policies and procedures.
To be considered for the approved contractor list, contractors must register with AEP
Transmission and provide operational and financial data, three years of OSHA Records and their
Experience Modification Rate (“EMR”). AEP requires a contractor to sustain an OSHA Recordable Rate of
3.0 or lower and 1.0 or lower on their EMR.
If the contractor meets minimum requirements, the contractor’s safety program, ability to
provide necessary equipment and ability to do the work are reviewed in detail by AEP safety and
transmission construction professionals. The depth of the review is based on the type of work to be
performed, often requiring 8 to 12 hours of comprehensive, face‐to‐face meetings. The following types
of work require this comprehensive, on‐site review at the contractor’s headquarters:
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Electrical construction and maintenance



Crane required work



Excavating



Working from heights



Land clearing and tree trimming

AEP Transmission generally approves new vendors on their suitability in the following areas:


Ability to provide sufficient resources (qualified personnel, knowledge, equipment, special
procedures)



Overall cost‐effectiveness



Existing relationships with other vendor and suppliers



Conformance to AEP Transmission safety culture

All approved vendors must be qualified according to the above criteria and demonstrate
conformance to the AEP Transmission safety culture.
Since a portion of the Project involves working underwater, Transource expects the contracted
vendor to secure the services of qualified diving and other personnel for that portion of the work. Due
to the specialized qualifications required for this work, contractor qualification will involve emphasis on
compliance with applicable OSHA standards (1910 subpart T) and consensus standards like those of the
Association of Diving Contractors International (ADCI). All equipment and personnel certificates will be
sent for review prior to commencing any work. In addition, all safety procedures, including emergency
action and safe diving procedures will be reviewed by AEP. Other procedures and/or expectations can
be established as the work progresses.
4.2.8.1 Sub‐contractors
AEP Transmission understands that contractors may ‘sub out’ a portion of the work in certain
circumstances. This is acceptable provided the sub‐contractor initially meets the OSHA 3.0 and EMR 1.0
requirements stated above and the AEP Transmission‐approved contractor submits the requisite three
years of information to AEP Transmission prior to the sub‐contractor commencing work.
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In all cases, AEP Transmission expects sub‐contractors to meet the same requirements AEP
Transmission used to approve the contractor. The contactor may request a waiver to a specific safety
requirement, but the contractor must provide satisfactory information on how they otherwise protect
their employees in that area of safety.
Each contractor employed by AEP Transmission must abide by specific Supplemental Safety
Terms and Conditions, which specify the particulars of these methods, in addition to the General Terms
and Conditions of the contract.
4.2.8.2 Monitoring
Execution of contractor policies and procedures is verified by observation in the field. AEP
Transmission uses the following methods to ensure contractors maintain standards consistent with the
AEP safety culture values:


Training requirements



Drug and Alcohol Testing



Firearms, alcohol and drug policies



Station entry and switch yard entry restrictions



Personal Protective Equipment (PPE) standards



Task Hazard/Job briefing requirements



Monthly safety reporting requirements



Contractor safety representative requirements

4.2.8.3 Incident Reporting and Analysis
AEP requires the contractor to report any safety and health related event. These events include
the following:


OSHA recordable injuries



First aid injury



Interruption of service (outage)



Vehicle accident



Equipment event



Material handling event
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Environmental issues, spills



Dig‐in



Near‐miss

Incident reporting is made via a web‐based AEP Transmission Contractor Safety Portal.
Contractors are expected to submit event reports within 48 hours.
The contractor is also expected to perform an appropriate investigation and analysis of each
reported event. This requirement allows the contractor to determine how to address these events and
implement a plan to eliminate or mitigate the situation from recurring. In turn, AEP Transmission can
share this information accordingly with other contractors.

4.2.8.4 AEP Safety Success
AEP Transmission measures safety performance in Lost Time Rate (“LTR”) and Total Recordable
Rate (“TRR”). While AEP Transmission safety performance has always been good in the LTR and TRR, two
of the last three years were particularly strong ‐ below 1.0 in total recordable rate (Figure 4‐2).
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Figure 4‐2 AEP Safety Rates

4.3

EPC Provider Responsibilities

Transource anticipates executing other aspects of the Project in collaboration with a qualified,
low cost EPC Service Provider. Transource expects to work with the selected EPC Service Provider, and,
potentially, other qualified service providers, on additional critical services to deliver the project on time
and on budget, including permitting, siting, environmental and ROW acquisition.
The selected EPC service provider will have significant experience in both overhead and
underwater line transmission projects and will be experienced in executing projects in New Jersey and
the surrounding areas.
The Project Conceptual Study, included in this Proposal as Attachment 2, contains the unique
attributes of the Project, and a project schedule that lays out the expected sequence and timing of the
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project implementation plan. The selected EPC service provider will have experience that matches this
implementation plan, including but not limited to the following:


Engineering Capabilities:
‐ Overhead Transmission
‐ Underground and Underwater Transmission
‐ Substations
‐ Protection and control
‐ Civil/Structural
‐ Design‐Build/EPC
‐ Distribution
‐ SCADA
‐ Telecommunications



Procurement Capabilities



Permitting, Routing, and Siting Capabilities



Project Management and Construction Capabilities
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5. Appendices
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Appendix A: Burns & McDonnell Project
Resources, Capabilities and Experience
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Appendix B – Quanta Services Letter
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Appendix C – MYR Letter
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