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Executive Summary
The Artificial Island-related challenges to grid reliability and operational flexibility that PJM
describes in its Problem Statement can be solved with the Garden State Reliability Project
(GSRP), a proposed voltage source converter (VSC) high voltage direct current (HVDC)
transmission system that connects Artificial Island to the Cardiff AC Substation near Atlantic
City, New Jersey. GSRP has the capacity to controllably transmit 1,000 MW of power on its
approximately 60-mile underground circuit. GSRP also incorporates static VAR compensator
(SVC) facilities. The project is estimated to cost $1,012 million and to be in service by
December 31, 2018.
GSRP, as a standalone project, would solve all of the issues raised by PJM in the Problem
Statement. In evaluating solutions to reliability problems, however, PJM’s evaluation process
also extends to consideration of the public policy benefits of the solution options. In this
regard, GSRP provides substantial value that sets it above and apart from other solutions for
the Artificial Island issues.
GSRP is a superior technical and practical solution. It provides flexibility in a wide variety of
grid operating conditions and contingencies that only an additional transmission circuit can
provide. A study conducted by Siemens PTI confirms that GSRP resolves the reliability issues at
Artificial Island and is superior to other alternatives that were analyzed. Yet, unlike overhead
transmission lines that require expensive rights of way (ROW), impose environmental impacts,
and cause public opposition which leads to delay, uncertainty, and higher cost, GSRP’s circuit
would be installed underground in existing road rights of way. The ROW access licenses
required by GSRP are available from state and county transportation agencies, construction
impacts are minimal and short-lived, and post-construction all the transmission facilities except
the converter stations are out of sight. These benefits should translate into a predictable inservice date.
GSRP is sponsored by Atlantic Grid Holdings, the company behind the Atlantic Wind Connection
project and the New Jersey Energy Link (NJEL). Its investors are Google, Bregal Energy,
Marubeni, and Elia, an experienced owner and operator of high-voltage networks in Belgium
and Germany. The project enjoys technical support from a team of skilled technology
providers, consultants and contractors including Alstom Grid, Bechtel, Teshmont, and Ventyx.
Beyond solving the issues identified in PJM’s Problem Statement, the GSRP also improves
nuclear security at Artificial Island because the VSCs can controllably deliver remote generation
to Artificial Island for enhanced black start capability.
GSRP also provides market efficiency benefits within the PJM footprint of approximately $1.3
billion on a NPV basis. This benefit was calculated by Ventyx using Promod and PJM’s RTEP
2013 information set. Notably, GSRP’s market efficiency benefits exceed its estimated cost.
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GSRP could serve as the first leg of a controllable, direct 1,000 MW transmission path extending
from Artificial Island into the PSEG North (PS North) Locational Deliverability Area (LDA) if GSRP
were to be connected to the NJEL project. As PJM has recognized, PS North is historically
transmission constrained, leading to high energy and capacity prices, yet short circuit capacity
limits and siting constraints in PS North have made it very difficult to locate additional
generation and transmission in the area. Pairing GSRP with NJEL makes it possible to deliver
energy and capacity directly into PS North, and our analysis indicates that this approach could
bring the high capacity prices in PS North down, saving ratepayers an estimated $2 billion.
Section 7 of this document describes how NJEL is consistent with New Jersey’s public policy
requirements and how pairing it with GSRP further advances the State’s policy objectives. NJEL
was recently promoted in a Concurrent Resolution of the New Jersey Legislature that urged the
New Jersey Board of Public Utilities (BPU) to coordinate with PJM to facilitate NJEL’s
development. The Resolution lists various benefits of an offshore transmission line, including a
more robust and resilient electrical infrastructure, promotion of the use of alternative energy
including offshore wind, and reduced transmission congestion. The Resolution urges the BPU to
request PJM to include NJEL in the RTEP under the State Agreement Approach, subject to
issuance of a FERC order modifying the abandoned project cost rate treatment.
GSRP, on its own and in coordination with NJEL, offers the following benefits among others:



GSRP is a robust technical solution that is environmentally sound and constructible
without the substantial permitting risk of overhead transmission lines.
GSRP is the only proposed solution that advances public policy requirements by
integrating with NJEL to deliver substantial other benefits to New Jersey:
o Improving the State’s zero- and low-carbon energy options.
o Providing options for addressing the retirement of the Oyster Creek nuclear
plant, by supplying offshore wind energy and New Jersey’s nuclear energy from
Artificial Island to the 230 kV transmission line at the Cardiff AC Substation and
the Cedar AC Substation that supplies the area currently supplied by the Oyster
Creek plant.
o Improving offshore wind economics and feasibility with offshore transmission
infrastructure that also moves conventional resources when the wind is calm.
o Reducing the problem of wind intermittency and the concentration of offshore
wind in southern New Jersey.
o Allowing the State greater flexibility to shut down old, polluting and expensive
plants, particularly in northern New Jersey.
o Helping to resolve reliability problems in northern New Jersey.
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1 Project Scope
The Garden State Reliability Project (GSRP) is an electric transmission project located in
southern New Jersey that solves the reliability problems and addresses grid operating
constraints identified by PJM related to the Salem Nuclear Power Plant (Salem) and the Hope
Creek Nuclear Generating Station (Hope Creek) at Artificial Island, New Jersey (Artificial Island
or AI). The center piece of GSRP consists of a +/- 320 kV high voltage direct current (HVDC)
circuit connecting the Salem and Hope Creek units at Artificial Island with the Cardiff AC
Substation in Egg Harbor Township, New Jersey. In addition, GSRP incorporates static VAR
compensator (SVC) facilities located on the same site as GSRP’s converter station at AI.
GSRP’s circuit length from Artificial Island to the Cardiff AC Substation is approximately 60
miles, all of which will be underground. The projected overnight, capital cost for the GSRP in
2013 U.S. dollars is approximately $1,012 million. The projected in-service date is December
31, 2018.

1.1

Project Objectives

The GSRP meets the operational performance and reliability enhancement goals identified in
PJM’s Problem Statement and Requirements Document (Problem Statement) (dated April 29,
2013 and revised May 16, 2013). Specifically:
a) GSRP allows for the generation of maximum power from all the AI units (Salem 1, Salem
2 and Hope Creek) without a minimum MVAR requirement from Artificial Island. GSRP
allows maximum power to be maintained under both the baseline and all N-1 outage
conditions of 500 kV transmission lines in the AI area. As well, voltage is maintained
within operating limits and is stable for all NERC Category B and C contingencies.
b) With GSRP, the maximum power output of AI is not affected by the simultaneous outage
of Power System Stabilizers of AI units Hope Creek and Salem 2.
c) GSRP allows reduced operational complexity, permits the application of a new simpler
operating guide, or alternatively, minimizes the need to invoke the existing AI Operating
Guide.
d) GSRP improves Artificial Island stability.
e) GSRP allows PJM System Operating Limits (SOLs) to be maintained.
GSRP achieves these goals by using a controllable HVDC system to:




Evacuate power from Artificial Island north and east to the load zones of Atlantic City
Electric (AE) and Jersey Central Power and Light (JCP&L).
Enable the availability of greater synchronization capability with the grid at the onset of
certain severe contingencies, and
Provide reactive power support from GSRP’s voltage sourced converters (VSCs) and
SVCs.
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As discussed more fully in Section 4 and Exhibit A, a study conducted by Siemens PTI
(Siemens) confirms that GSRP resolves the reliability issues at Artificial Island and is superior to
other alternatives that were analyzed.
Another key GSRP project objective was to demonstrate timely constructability with a practical
right of way (ROW) approach and low construction and environmental impact. GSRP is
distinguished from high voltage AC line solutions to the grid reliability and operating issues at
Artificial Island because GSRP has a more predictable in-service date. GSRP’s HVDC cable
system would be buried underground in state and local road ROW, rather than being
constructed as an overhead transmission line. Accordingly, building GSRP requires simple rights
of access to existing road ROW granted by public entities. In comparison, AC overhead
transmission solutions will require new or expanded ROW acquisition involving tree and brush
clearing, high towers, aesthetic and environmental impacts, public opposition and litigation. All
of these challenges associated with overhead lines cause less predictability and greater cost.
Lastly, we designed GSRP to provide the option to achieve greater system reliability
enhancement, market efficiency improvement and the advancement of public policy goals. The
option of connecting the GSRP with the New Jersey Energy Link (NJEL), a project being
evaluated by the New Jersey Board of Public Utilities to connect offshore wind, expands the
value of the GSRP by creating a strong north-south transmission pathway that provides
significant additional reliability, efficiency and renewable energy benefits.
The incremental benefits of linking these two independent, but complementary projects include
improved reliability in northern New Jersey such as averting potential N-1, N-2 and Category D
violations associated with a pending change in how wheeling obligations to Con Ed are treated
in the RTEP process1, and helping to resolve the short-circuit capacity issue that has recently
become a concern. In addition, a linked GSRP and NJEL would provide substantial energy and
capacity price benefits. 2
PJM’s transmission planning tariff requires consideration of public policy objectives in the course
of evaluating and planning reliability and market efficiency projects. The GSRP demonstrates
how PJM would solve the Artificial Island reliability and operating issues with a stand-alone
solution, and in consideration of an interconnection with NJEL at its southern terminal at the
Cardiff AC Substation, PJM would broadly improve grid reliability and efficiency, and advance
New Jersey’s offshore wind development goals. This is exactly the “optimized” transmission
planning envisioned by FERC’s Order No. 1000 and it will be a signature project for PJM.

1
2

See the Siemens PS North Study discussed in Section 4.1.2 and presented in Exhibit B.
See Section 4.2 and Exhibit C for more information about these benefits.
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2 Sponsoring Entity
2.1 Information
Atlantic Grid Holdings LLC (AGH) will develop the GSRP through its affiliated companies. AGH
is located at:
Atlantic Grid Holdings LLC
Attn: Marty Walicki, CFO
4445 Willard Ave., Ste. 1050
Chevy Chase, MD 20815
(240) 396-0343

2.2 Qualifications
AGH submitted a Confidential Draft Technical and Financial Qualifications Filing dated January
21, 2013 to PJM on January 22, 2013 and by letter dated March 8, 2013, PJM found that AGH
and its subsidiary operating companies satisfied the pre-qualification requirements for
Designated Entity status as defined in the PJM Amended and Restated Operating Agreement
(PJM OA) in Section 1.7A. A final version of the qualifications filing dated March 22, 2013 was
submitted to PJM on March 25, 2013 (the two submissions are collectively, the “Qualifications
Filing”). AGH’s Qualifications Filing included substantial detail about the qualifications of the
AGH team and the NJEL project. We incorporate that information by reference.
AGH is qualified to build the GSRP and requests that PJM designate AGH to build the project.

3 Project Plan
3.1 Project Description and Proposed Transmission Route
GSRP will consist of one HVDC system connecting Artificial Island to the Cardiff AC Substation.
In addition, SVCs located on the same site as GSRP’s converter station at AI will supply
additional reactive power support. See Figure 3-1.
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Figure 3-1. GSRP overview showing transmission route.
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Confidential Exhibit D describes the proposed transmission route in detail. The overview below
may be made public.
We describe our preferred system configuration here, but note that alternate locations of the
GSRP transmission facilities are possible. AGH is willing to collaborate closely with PJM and the
public utility owners and operators of the Artificial Island AC Substation and the Cardiff AC
Substation to optimize the GSRP system configuration.
In our base case project configuration, GSRP’s substation serving Artificial Island would be
located on about 20 acres of land within the perimeter of the Artificial Island complex. That site
will host an HVDC converter station and the SVCs (collectively, the “Alloway Creek Converter”).
The Alloway Creek Converter will be connected to each of the Salem and Hope Creek highvoltage buses at the Artificial Island AC Substation with two underground 500 kV AC circuits.
Nuclear plant "control" has three defined areas; "Vital", "Protected" and "Owner Controlled".
The vital areas are inside the plant itself and access is strictly restricted. Areas immediately
surrounding the plant are “Protected” with enhanced security. Finally, areas outside the
Protected area, but within the boundary of the plant site, are “Owner Controlled”. This area is
secure, but at a lower level than the Protected and Vital zones. The Artificial Island AC
Substation appears to be within the Owner Controlled area and we also propose to site the
Alloway Creek Converter in the Owner Controlled area. PSEG appears to own this area.
With regard to placement of the Alloway Creek Converter, locating the converter station and
SVC banks inside the perimeter of the nuclear plant site minimizes the length of the 500 kV AC
circuits from the converter and SVC banks to the Artificial Island AC Substations and thereby
reduces the project cost. AGH does not own or control a site within the perimeter of the plant
and, accordingly, executing this configuration would require the cooperation of the site owner.
Further inquiry into the availability of space and other factors such as flood risk is required.
In the event the preferred site inside the perimeter of the plant is not available, AGH has
identified alternative sites outside the perimeter of the nuclear plant where the Alloway Creek
Converter could be located. One such alternate site, an agricultural field approximately 38
acres in size bordering Alloway Creek Neck Road, is described in Exhibit D. AGH is willing to
discuss the outside-the-perimeter alternative in more detail with PJM should the inside-theperimeter alternative be deemed infeasible.
The Alloway Creek Converter and the converter located in Egg Harbor Township near the
Cardiff AC Substation (the “Egg Harbor Converter”) will each be AC-to-DC converter stations.
Each station will employ voltage sourced converters (power electronics based on insulated gate
bipolar transistors (IGBTs), which will allow the HVDC system to operate in accordance with
settings independent of the interconnected AC system) to convert the AC power output of
Artificial Island, or the grid at the Cardiff AC Substation, into HVDC power, and back to AC
power as required.
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The converter stations will transfer power via two HVDC cables (+320 kV and -320 kV) buried
underground. The set of two 320 kV cables (i.e., a circuit) will have the capacity to transmit
1,000 MW. A fiber optic cable providing the primary communications capacity for the GSRP
control system will be buried along with the HVDC cable circuit.
The HVDC circuit leaving the Alloway Creek Converter will run east, continuing along various
road rights of way towards Bridgeton, New Jersey. This section of the project uses the ROW of
what are generally two-lane roads running past agricultural, rural, and undeveloped areas.
From Bridgeton, the circuit will continue further east towards Millville. There is a mix of
agricultural, residential, and commercial uses on this segment of the route. From Millville the
circuit continues east towards Mays Landing. This route section takes roads which pass large
tracts of undeveloped land and some agricultural and residential areas. From Mays Landing the
circuit continues east until it reaches the site of the Egg Harbor Converter located in the
proximity of the Cardiff AC Substation. Two underground 230kV AC circuits buried in the ROW
of local roads and the 230kV overhead line that connects to the Cardiff AC Substation will
connect the Egg Harbor Converter with the high-voltage bus at the Cardiff AC Substation. This
section of the route passes by unimproved lands, commercial and residential properties. The
site identified for the Egg Harbor Converter is approximately 30 acres and is zoned for industrial
use. If the NJEL project is built, its southern-most converter also would be located at this site,
where it would be interconnected through the Egg Harbor Converter’s AC switchyard to the
Cardiff AC Substation.
The total length of the GSRP from the point of interconnection at Artificial Island to the point of
interconnection at the Cardiff AC Substation is approximately 60 miles. The full length of the
circuit will be underground.

3.2 Right of Way Acquisition
AGH will acquire licenses to use project ROW from state and local governments. Most of the
ROW needed for the GSRP is along state and county roadways. Ownership of the Egg Harbor
Converter site would be acquired from a private party. The Alloway Creek Converter site will
(a) be acquired from PSEG, or (b) PJM may instruct PSEG to build that converter and PSEG will
retain ownership of the site, or (c) AGH will build the converter on an alternate site near
Artificial Island that is acquired by AGH from a private party. Neither AGH nor its subsidiaries
will require the ability to condemn land for utility purposes through the exercise of eminent
domain powers delegated by the State.
Eminent domain powers are not required for project completion for several reasons. First, AGH
has selected underground HVDC cable technology in part to avoid the environmental damage,
public opposition and high costs of permitting associated with conventional above-ground
transmission facilities. Buried HVDC cables have a small, unobtrusive footprint. They can be
buried below roads with only a short disruption to residents and businesses during construction.
After construction there are no above-ground facilities along the route. Since the HVDC circuit
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can be buried for a long distance, routing can usually be adjusted to avoid sensitive lands,
objecting land owners, or other route obstacles that may arise during detailed route planning.
Horizontal directional drilling (HDD) also can be used to go under sensitive areas or obstacles.
Given the need for flexibility in the circuit routing, AGH has evaluated multiple alternative routes
to retain optionality in the event siting obstacles arise. We have identified state highways
managed by the New Jersey Department of Transportation (NJDOT) and local roads managed
by county and municipal authorities. The government entities are supportive of utility-related
projects, as a matter of practice and in their regulations, and have the additional incentive to
obtain compensation for use of their right of way. Local governments are further motivated by
local job creation during construction and the prospect of an increased tax base associated with
hosting utility facilities.
Also notable is that securing ROW through an eminent domain proceeding is not an ideal
solution, even for utilities. The process is costly, time consuming and politically unpopular. And
the legal tool of eminent domain is not always available. The Susquehanna-Roseland aboveground 500 kV line currently being built by PSEG experienced a prolonged permitting delay due
to the line’s impact on three National Park Service units: the Delaware Water Gap National
Recreation Area, the Middle Delaware National Scenic and Recreational River, and the
Appalachian National Scenic Trail. State eminent domain powers cannot force a taking of
federal lands.
The acquisition of converter station sites presents fewer issues than does obtaining permission
to use linear ROW. Each converter station requires a site of approximately 12 acres, plus
approximately eight additional acres for SVCs at the Alloway Creek Converter. A review by
AGH’s environmental team identified several suitable parcels. As development proceeds we will
enter negotiations with the land owners to acquire land purchase options for the Alloway Creek
and Egg Harbor Converter sites and then acquire long-term leases or fee simple ownership of
the necessary parcels at the appropriate time. As noted above, for the site within the Artificial
Island perimeter, a solution that involves the incumbent utility also may be arranged.
It is useful to understand the differences between the ROW needed to build GSRP and
traditional overhead transmission that is typically built in the PJM footprint. Building overhead
transmission infrastructure typically involves the acquisition of ROW in fee simple or through
easements. ROW corridor widths for transmission lines vary by line voltage, but are generally
as follows for new line construction:
•

115,000-volt lines require a minimum 100-foot corridor

•

230,000-volt lines require a minimum 150-foot corridor

•

500,000-volt lines require a minimum 200-foot corridor

The overhead AC transmission line solution alternatives to the GSRP will most likely be 500 kV
projects with a 200-foot wide corridor. A 200 foot ROW consumes 24.24 acres of land per
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linear mile of right of way. So a new 500 kV ROW consumes a square mile of land for every
26.4 miles it runs. Clearing the ROW corridor of trees and structures causes a permanent and
large-scale environmental impact through habitat loss and adverse effects on historic
properties, the view shed, and the value of nearby properties. Strong opposition to new
overhead lines from property owners, local governments and environmental groups is typical.
Increasing the voltage along existing transmission corridors typically involves a combination of a
wider ROW and/or higher towers. Where homes, schools, businesses and other development
extend to the border of existing overhead utility rights of way, increasing the ROW width is very
difficult. Higher towers impose a greater visual and aesthetic burden on a community. All
these factors, consequently, make it exceedingly difficult to acquire new, or receive timely
authorization to expand existing, long lengths of contiguous above-ground ROW.
In contrast, AGH will install buried HVDC circuit in existing road corridors. AGH will not seek to
acquire fee ownership or easements on this ROW, but rather we will seek licenses from the land
owners to co-locate utility facilities in the ROW. Construction-related environmental impacts
would be brief and minimal, and there is likely to be no effect at all on historic properties, the
view shed or property values. See the description of construction activities in Section 5.7.
AGH has a staged plan for the acquisition of licenses to use ROW.






Identify and evaluate alternative route alignments.
Engage local political leaders, land owners and other stakeholders in discussions.
Identify critical flaws through investigation by our land agents, route engineers and the
engineers representing the affected land owner (e.g., city engineer, NJDOT engineer)
and through investigation by our environmental consultants and discussions with local
and state regulators (e.g., Pinelands Commission).
Negotiate and enter license agreements, which may require compensatory payments
(commonly known as payments in-lieu of taxes “PILOTs”) to affected municipalities.

The AGH team has the experience to manage and execute the process of obtaining licenses to
use ROW and control over the converter station sites. AGH’s in-house team has experience in
environmental regulation and policy, community outreach and government relations, law,
engineering, and terrestrial and offshore transmission construction. The project’s contractors
and consultants cover the range of additional skills and capabilities needed to complete this
process. The qualifications of AGH’s key contractors and consultants have all been described in
detail in AGH’s Qualifications Filing. The members of the project team are listed below.
o
o
o
o
o
o

Bechtel
Alstom Grid
Teshmont
Technip
Siemens PTI
Ventyx
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o
o
o
o
o
o
o
o
o
o

Harrison Clark
Electranix
Elia
Tangibl
Ecology & Environment
MWW
AECOM
NLS Group
Winston & Strawn
McManimon, Scotland, and Baumann
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3.3 Permitting
AGH must obtain several permits from state regulators to site its transmission facilities on state
lands, in road right of way, and to traverse tidal areas and wetlands. See Table 3-1 for a list of
New Jersey statutes and regulations under that AGD may need to apply for a permit or license
(depending on the final selected route and converter sites). New Jersey has designated the
NJDEP as a “one-stop-shop” for permits. All required municipal and county permits will be
obtained concurrently with the NJDEP permitting process.
Agency

Statutes and Regulations

New Jersey Department of Environmental
Protection

Coastal Area Facility Review Act
Waterfront Development Act
Flood Hazard Area Control Act
Wetlands Act of 1970
Freshwater Wetlands Protection Act
NJ Endangered and Non-Game Species
Conservation Act
New Jersey Register of Historic Places Act
Water Pollution Control Act
Soil Erosion and Sediment Control Act
Water Supply Management Act
Tidelands Act
New Jersey Air Pollution Control Act

New Jersey Pinelands Commission

Pinelands Protection Act

Table 3-1. New Jersey laws and regulations applicable to the GSRP.
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4 Technical Analysis
[redacted to protect confidential energy infrastructure information]
In addition to Siemens’ Artificial Island Stability Study and the Siemens PS North Study
discussed in Section 4.1, AGH has carried out a market efficiency analysis that is relevant to the
PJM’s project selection analysis.
This analysis was conducted by ABB’s Ventyx, using its well-known PROMOD production costing
tool. The database and input assumptions matched PJM’s RTEP 2013 information set and
simulation protocols. The results indicated a $127 million reduction in load payments in the
2020 modeled year. Over the life of the GSRP the load payment savings would be very large.
AGH has estimated a present value of the reductions of $2.7 billion over the first 15 years of
the operating life of the GSRP (i.e., 2020-2034). When production cost reductions and load
payment savings are equally weighted, the present value of the market efficiency savings is
approximately $1.3 billion. The outputs and assumptions of the Ventyx Promod modeling are
described in Exhibit C.
In addition, AGH conducted an analysis of the potential value of HVDC delivery of capacity on
GSRP and NJEL into the constrained PS North LDA to reduce the Base Residual Auction (BRA)
market clearing prices. The recent BRA resulted in lower capacity prices throughout PJM,
except in the PSEG zone, where they increased by 31% to $219/MW-day. PJM identified
PSEG’s “historically transmission constrained” system as a significant cause of the high prices.
NJEL, in combination with GSRP, is a remedy that will provide access to the PSEG zone for more
capacity resources and improve competition in the BRA. By allowing an additional 1,000 MW of
capacity to be available in PS North, GSRP and NJEL could provide an expected reduction in the
capacity price gap between the PSEG zone and the rest of PJM of approximately $135/MW-day,
or $99 million per year, saving an estimated $2 billion on a PV basis. Although an estimate,
because capacity market clearing prices apply to at least the entire service territory of PSEG,
the estimated savings are reasonable and could be greater. Notably, the capacity shortage in
the constrained PS North load zone is difficult to fix with increased native generating capability
because of short circuit limits on the AC transmission system. NJEL’s HVDC system avoids this
limitation.
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5 Project Schedule
5.1 General
The schedule for the GSRP is shown below. Rights to use the right of way and necessary
permits would be acquired through mid-2015, in addition to extensive engineering, and
contracting with suppliers. The financial close on construction funding is scheduled for August
2015. Manufacturing cable and converter station equipment, and installation and construction
requires approximately 28 months, concluding with a projected in-service date of December 31,
2018.
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Figure 5-1. High level project Gantt chart
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5.2 Engineering
AGH has conducted extensive engineering and engineering studies on HVDC networks that
support the GSRP. These analyses include cost estimation, requests for information issued to
DC cable and converter OEMs to solicit budgetary prices and technical information, and system
studies and equipment studies for the development of the technical specifications needed for
the HVDC project equipment. AGH has also requested from its vendors various technical
reports for the HVDC system, including the converters and cables. AGH consultants participate
in various industry and internal Work Groups established to develop the concepts and
requirements for HVDC converters, DC protection, and the HVDC network controller.
HVDC systems traditionally use technical specifications that outline the functional requirements,
but allow for technical innovation. The technical specifications will define the equipment that is
to be provided by the original equipment manufacturer and will address the following:
•
The HVDC system must be integrated into the associated AC system such that it
enhances the performance of the overall integrated system.
•
The specifications provide the Owner with a means of controlling the quality, monitoring
the progress of the contract, and witnessing key manufacturing and test points.
•
The specifications will be used to design the equipment, demonstrate that the proposed
equipment will meet the performance requirements, and will provide the basis for the OEM to
establish their costs.
•
Technical coordination of the requirements for the converter stations and the cables will
be addressed in the technical specifications.
•
Consideration will be given to inter-operability with equipment that may be provided by
other suppliers, such as in the event the GSRP is integrated with the NJEL.
•
The specifications will assist with defining an appropriate level for the reliability and
availability of the HVDC system.
•
The specifications will define the service life of the equipment, which will be 30 years or
more.
•

The specifications will address the maintenance requirements for the equipment.

An essential step in the specification development process is that before completion of the
detailed design and commencement of systems construction, simulations will be carried out to
demonstrate that the systems will function as required.
Development of the technical specifications for DC equipment and DC cables will take
advantage of available expertise from AGH’s Engineering Department, Teshmont, the Owner’s
Engineer for the NJEL project, and Electranix Corporation. Key contractors such as Alstom Grid
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and Bechtel also would be expected to have important roles in developing the specifications for
the GSRP.

5.3 Right of Way Acquisition
See Section 3.2 above for a description of the right of way acquisition process. The project
schedule provides approximately 20 months for this process.

5.4 Long Lead Time Equipment
Cables are the long lead time item for the GSRP. It is anticipated that a slot payment will be
needed to reserve a fabrication start date to meet the required schedule. The slot payment has
been scheduled for October 2014, ten months in advance of NTP.

5.5 CPCN Requirements
A Certificate of Public Convenience and Necessity is not required to build utility facilities in New
Jersey. [Redacted to protect confidential information]

5.6 Construction Permitting
See Section 3.3 above for a description of the construction permitting process. The project
schedule provides approximately 20 months for this process.

5.7 Construction Activities
Construction activities begin 11 Aug 2015 and end 17 Nov 2017, with further construction
activity milestones shown in Figure 5-1. Work will proceed simultaneously at the Alloway Creek
and Egg Harbor converter station sites. Work will also begin at multiple sites (simultaneously)
on the installation of the infrastructure to house the underground DC and AC cables and the
associated cable splices, as described below.
Management of all construction and installation activity will be by Bechtel under a master
project management agreement. Bechtel will also be the Engineer-Procure-Construct (EPC)
contractor for the entire cable installation portion of the project and for the Balance of Plant
(BOP) equipment required at the converter stations. Bechtel will also be responsible for overall
construction at the converter stations. Alstom will be the Engineer-Procure (EP) contractor for
Converters and HVDC and HVAC Switchyard equipment at the converter stations. Alstom will
also provide Technical Advisory Services to Bechtel for the installation of the Alstom equipment
supply.
Construction requires digging a trench approximately two to three feet wide and five to six feet
deep to accommodate the placement of plastic duct encased in lean concrete, which is the
preferred installation methodology in a congested urban-type environment. Areas such as
existing utility, highway, railroad ROW’s and rural areas would be further considered where
physical damage and/or public use and traffic concerns are of a lesser concern. The following
alternative cable installation methodologies would be considered in non-urban environments:
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A direct-buried cable methodology that includes opening a trench to install the cables
with either thermal backfill or spoil backfill (depending on temperature dissipation
requirements) and a physical protection barrier over the cable to the protect the cables
from damage.
The installation of heavy-wall plastic pipe buried in a trench. The heavy wall pipe would
afford physical protection for the cables and would allow the installation of the cables at
a later date.

Vaults (i.e., an underground chamber accessed by a manhole) for cable splices spaced at
approximate one-half mile intervals require somewhat more space. The area required for
vehicle and equipment access during construction would be 20-30 feet wide and would be
confined to the area of
immediate trench work,
likely about one city
block in length. At the
locations of the borings,
cable vaults and where
cable reel placement is
made for the installation
of cable, an additional
50-foot access
requirement area is
needed for specialized
equipment, temporary
Figure 5-2. Example of underground duct bank configuration using plastic duct in
construction features,
concrete.
cranes, concrete placing
equipment, and construction materials lay down space
Normal civil construction methods are expected to be utilized at the proposed converter station
sites.
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6 Estimated Project Cost
The projected overnight capital cost for the GSRP in 2013 U.S. dollars is approximately $1,012
million.
The overnight capital costs, which include supply and installation, consist of the following:


AC circuit breakers, AC cables and associated ancillary equipment to connect from the
Converter Stations to the station fences of the connecting substations at the points of
interconnection in the PJM operated grid;
 The HVDC system, including Converter Stations, Control Center, HVDC cables and
associated ancillary equipment; and
 SVCs.
The overnight cost estimate does not include:
 Separate risk and contingency costs.
 ROW access license costs
 Station site development
 Financing
 Pre-notice to proceed development costs
The overnight capital cost stated above assumes that the Alloway Creek Converter is located at
the preferred site inside the boundary fence of Artificial Island. [Redacted to protect
confidential information]
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7 Benefits of Integrating GSRP into the Solution to Other New Jersey
Transmission Needs
The discussion above demonstrates how the GSRP resolves the Artificial Island-related reliability
violations and grid operating constraints identified by PJM in the Problem Statement. In this
section of our submission we describe how the GSRP can contribute to a broader, integrated
solution to several other transmission needs and energy objectives. An integrated approach to
these challenges will result in a more cost-effective solution for ratepayers.
PJM has indicated that it will evaluate potential transmission solutions to meet both regional
and subregional needs in the most efficient manner (e.g., implementation of larger scale
regional solutions that resolve a range of issues including subregional transmission needs). In
addition, PJM has said that it will evaluate transmission solutions to meet identified public policy
needs. FERC also has noted that “PJM’s regional transmission planning process provides that
PJM shall both identify and evaluate potential enhancements and expansions for the purpose of
supporting public policy requirements.”3 FERC further noted that “by considering public policy
requirements in developing the transmission enhancement and expansion studies, including in
future scenarios, PJM factors transmission needs driven by public policy requirements into the
selection of the optimal reliability and market efficiency transmission projects.”4 Lastly, PJM has
indicated that it must preserve the flexibility to look at secondary considerations that may not
be quantifiable in dollars or megawatts when evaluating projects that equally address reliability
concerns.
In the spirit of assisting PJM to identify the optimal reliability and market efficiency transmission
project that also demonstrates appropriate consideration of public policy requirements, we
describe below how the GSRP, when interconnected with the NJEL, promotes an improved
regional and New Jersey-wide grid. We provide a high-level view here and look forward to
providing supporting studies and discussing these benefits further with PJM at the appropriate
time.

7.1 Using NJEL to Extend the Benefits of the GSRP to Northern New Jersey
GSRP, standing on its own, meets the objectives identified by PJM in the Problem Statement.
NJEL can be used as an extension to the GSRP to access even greater benefits. See Figure 7-1.
It is important to note that the NJEL project permitting and construction timeline is different
from GSRP’s and the two projects may proceed on independent tracks without inter-project
dependencies. For example, as explained below, NJEL’s first phase can be built in a timely
manner, even if offshore wind farm construction is delayed, by installing two terrestrial
converter stations and the cable system, but delaying the installation of NJEL’s first offshore
converter platform.

3

PJM Interconnection, LLC, et al., Order on Compliance Filings, 142 FERC ¶ 61,214 (Mar. 22, 2013) at
para. 112.
4
Id. at para. 119.
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Figure 7-1. GSRP and NJEL provide a complete north-south 1,000 MW controllable
transmission path.

28 June 2013

19

Garden State Reliability Project
Submitted to PJM Interconnection, L.L.C. by Atlantic Grid Holdings LLC
NJEL is a separate project that is being considered for inclusion in the RTEP under the State
Agreement Approach (SAA). The project is briefly described below, and a detailed description
has been provided separately to PJM. The NJEL complements the GSRP because, when
interconnected at the Cardiff AC Substation, both projects provide a controllable 1,000 MW
transmission path extending from southern New Jersey to northern New Jersey. This northsouth high-capacity link provides three major benefits:
(1) Improved market efficiency (i.e., lower load payments for energy and capacity) through the
delivery of up to 1,000 MW of firm power and capacity from Artificial Island to the PS North
Locational Deliverability Area (LDA),
(2) Improved operational flexibility and reliability by addressing multiple N-1 reliability violations
in northern New Jersey and short circuit capacity limits, and
(3) An efficient, accessible transmission path that supports future offshore wind energy
development in the New Jersey wind energy area (WEA).
NJEL connects Hudson County, New Jersey, in the north, Atlantic County, New Jersey, in the
south, and coastal Ocean County, New Jersey, in the vicinity of the Oyster Creek nuclear plant.
When fully constructed, the NJEL will consist of three offshore 1,000 MW HVDC converter
platforms and related cable systems connecting to three 1,000 MW onshore HVDC converter
stations.
NJEL is proposed to be built in three separate construction phases to match offshore wind farm
requirements. The first phase will be a 1,000 MW Phase 1 (Phase 1) system consisting of two
onshore 1,000 MW, ±320 kV HVDC converter stations, one offshore 1,000 MW, ±320 kV HVDC
converter platform, and related cable systems. Phase 1 will extend from the Hudson AC
Substation in Jersey City to the Cardiff AC Substation in Atlantic County, and will include a
converter platform in the southern end of the New Jersey WEA.
Phase 2 adds a second 1,000 MW of wind farm connectivity by adding another 1,000 MW
converter platform in the northern end of the New Jersey WEA, and connecting it to the existing
submarine cable installed in Phase 1. In Phase 3, a third converter platform is added in the
center of the WEA to allow for the further development of offshore wind capacity. The Phase 3
converter platform is connected to the existing submarine cables and also via new submarine
and underground cables to a converter station that connects to the Cedar AC Substation in
south-central New Jersey.
NJEL substantially improves the grid by:
1)

Serving as an efficient transmission corridor for power from offshore wind farms;

2)
Improving regional system reliability with a strong north-south link along PJM’s eastern
boundary;
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3)

Reducing Locational Marginal Prices (“LMP”) to lower load payments;

4)

Relieving potential transmission congestion; and

5)

Reducing wind integration costs for PJM.

Phase 1 of NJEL, which connects northern and southern New Jersey, provides all of the benefits
identified above. Phases 2 and 3 simply add additional wind farm connectivity as, and when,
needed to accommodate the growth in offshore wind development. Figure 7-2 below illustrates
NJEL’s three phases.

Figure 7-2. Simplified NJEL Diagram showing all phases.

Phase 1 of the NJEL project can be further simplified into two steps. The first step is
constructing the HVDC link between the Cardiff and Hudson AC Substations, involving two landbased converter stations, the HVDC circuit connecting the converter stations, and the highvoltage AC links between the converter stations and the Cardiff and Hudson AC Substations,
respectively. In the second step, the NJ South Converter Platform can be manufactured and
installed in the WEA with an interconnection to the offshore HVDC circuit. Incurring the
expenditure for the second step can be timed to follow New Jersey’s approval of the
construction of offshore wind farms under the New Jersey Offshore Wind Economic
Development Act (OWEDA).
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This phased approach clearly distinguishes facilities that would be used and useful in addressing
reliability and market efficiency needs from facilities that are solely required for offshore wind
farm interconnection. The projected overnight, capital cost for Phase 1 of the NJEL project,
excluding the NJ South Converter Platform, is approximately $1.2 billion. Adding the NJ South
Converter Platform increases the cost by approximately an additional $530 million.
The project development and construction timeline for NJEL Phase 1, Step 1 (i.e., the cable
system and converter stations, but without an offshore converter platform), is shown in Figure
7-3.
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[Redacted to protect confidential information.]

Figure 7-3. Project Gantt for the NJEL without an offshore converter platform.
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7.2 New Jersey Public Policy Requirements
The GSRP satisfies a multitude of New Jersey public policy requirements when it is viewed in
concert with the NJEL project. This is an incremental value of GSRP that sets it above an apart
from the other Artificial Island project proposals. We discuss this briefly below.






GSRP is the only proposed solution to the Artificial Island problems that integrates with
NJEL, which has the support of the New Jersey legislature through a Concurrent
Resolution that was recently adopted.
GSRP and NJEL advance New Jersey’s energy goals as expressed in the State’s offshore
wind law and energy master plan law. These goals are “Public Policy Requirements”
within the scope of PJM’s definition of the term because they emanate from state law.
GSRP and NJEL:
o Improve the State’s zero- and low-carbon energy options by providing firm
deliverability of offshore wind, nuclear and modern conventional resources from
southern New Jersey to northern New Jersey.
o Provide a controllable, 1,000 MW path for the delivery of capacity into the PS
North LDA where it would have the greatest value in reducing capacity prices in
the State. The projects help to fix PSEG’s “historically transmission constrained”
system which is a significant cause of high prices.
o Allow the State greater flexibility to shut down old, polluting and expensive
plants, particularly in northern New Jersey.
o Provide options for addressing the retirement of the Oyster Creek nuclear plant.
GSRP and NJEL allow for the delivery of 1,000 MW of offshore wind energy and
New Jersey’s nuclear energy from Artificial Island to the 230 kV transmission
line at the Cardiff AC Substation and the Cedar AC Substation which supplies the
area currently supplied by the Oyster Creek plant.
o Improve offshore wind economics and feasibility with high-capacity offshore
transmission infrastructure.
o Eliminate the problem of wind intermittency and the concentration of offshore
wind in southern New Jersey.

NJEL was recently promoted in a Concurrent Resolution of the New Jersey Legislature that
urges the New Jersey Board of Public Utilities (BPU) to coordinate with PJM to facilitate NJEL’s
development. The Resolution lists various benefits of an offshore transmission line, including a
more robust and resilient electrical infrastructure, promotion of the use of alternative energy
including offshore wind, and the benefits of reduced transmission congestion. The Resolution
urges the BPU to advance the NJEL project through a series of milestones whereby
development would proceed in parallel with benefits studies and progress in implementing the
State’s offshore wind renewable energy certificate (OREC) program. The Resolution urges the
BPU to request PJM to include NJEL in the RTEP under the SAA, subject to issuance of a FERC
order modifying the abandoned project cost rate treatment. Lastly, the Resolution directs the
BPU to request that PJM study the benefits of NJEL, from an electrical perspective, and that the
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New Jersey Economic Development Authority study NJEL’s economic benefits. The Resolution
was adopted by the New Jersey Senate and Assembly on June 27 and 25, 2013, respectively.
See Exhibit F.
The State’s offshore wind program was established by OWEDA, which directs the BPU to
establish an OREC program to require that a percentage of the kilowatt hours sold in New
Jersey by each electric power supplier and each basic generation service provider be from
offshore wind energy in order to support at least 1,100 megawatts of generation from qualified
offshore wind projects. 5 OWEDA sets out a process for the BPU to select companies to
construct qualified offshore wind projects that would be granted OREC funding by the State.
Among the requirements for approval by the BPU, the project developer must demonstrate that
the electrical output of the project is delivered into the New Jersey transmission system. In
addition, the application must be consistent with the New Jersey energy master plan in effect at
the time the BPU is considering the application.
The New Jersey Energy Master Plan Statute, N.J.S.A. 52:27F-14 calls for a 10-year “master
plan” for the “production, distribution, and conservation of energy in New Jersey.” 6 The
Energy Master Plan (EMP) Statute requires the EMP to include long-term objectives and the
implementation of interim measures consistent with those objectives, and to give due
consideration to the energy needs and supplies in the several geographic areas of New Jersey.
The most recent EMP, adopted under the Administration of Governor Chris Christie and dated
December 6, 2011, establishes a variety of State objectives that are relevant to PJM’s obligation
to consider public policy in its transmission planning process. These include general goals such
as lowering energy prices, increasing in-state energy production through a diverse portfolio of
new, clean, in-State generation capacity, a continued commitment to the renewable energy
portfolio standard of 22.5% of energy from renewable sources by 2021, and improving grid
reliability. The quote from the EMP below, illustrates a desire to implement workable clean
energy solutions that address cost, intermittency, siting and delivery, and integration of
renewable and conventional energy resources, among other issues.

The Administration aspires to fulfill 70% of the State’s electric needs from
“clean” energy sources by 2050. This is achievable if the definition of
clean energy is broadened beyond renewables to include nuclear, natural
gas, and hydroelectric facilities. At the same time, coal is a major source
of CO2 emissions and will no longer be accepted as a new source of
power in the State. New Jersey will work to shut down older, dirtier
peaker and intermediate plants with high greenhouse gas emissions.

5
6

Offshore Wind Economic Development Act, P.L.2010, c.57 (C.48:3-87.1 et seq.).
The EMP Statute can be found at: http://www.state.nj.us/emp/archives/empstatute.html.
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In the alternative, if 70% of the State’s electric needs are to be derived
from carbon-free energy sources by 2050, then the technology bandwidth
narrows. Tension will be created among the environmental, reliability and
economic criteria that protect ratepayer interests. Simply put, something
has to give. The only carbon-free technologies are renewables and
nuclear power. Solar photovoltaic (PV) power is expensive and
intermittent. While New Jersey has high quality, harvestable offshore
wind, it too is intermittent and expensive. In addition, there are practical
limits to the heavy concentration of offshore wind in one location. The
potential for importing wind from other PJM states raises additional
concerns about reliability, the siting of new high voltage (HV)
transmission lines, PJM’s ability to integrate intermittent generation, and
the export of green industry jobs out of New Jersey. Hence, solar and
wind require the addition of other conventional or innovative technologies
to ensure grid security. 7
NJEL would advance many of these energy policy goals. Many of New Jersey’s older, dirtier
peaker and intermediate plants that have high greenhouse gas emissions are in northern New
Jersey. NJEL’s ability to deliver 1,000 MW of offshore wind, nuclear power from Artificial Island
through direct connection with GSRP’s Egg Harbor Converter at Cardiff, and conventional
energy into northern New Jersey allows the retirement of an equivalent amount of dirty, old
generation while maintaining system reliability. NJEL facilitates the economic development of
offshore wind by reducing wind farm transmission siting barriers and lowering connection costs.
NJEL’s controllable HVDC technology addresses intermittency by making it possible to blend
conventional power and wind power in real time as the weather and winds shift. NJEL also
allows for delivery of offshore wind to south, central and north Jersey, solving the problem of a
heavy concentration of offshore wind off the south Jersey coast. NJEL’s transmission cables are
buried under the seabed and underground, removing the substantial environmental impact and
public opposition that is typical with overhead transmission lines. And NJEL allows New Jersey
to promote the development of in-State renewable resources and the related jobs and economic
growth, rather than promoting the export of green industry jobs to other states.
The EMP also sets out specific, concrete objectives that NJEL advances.


7

The State has required that offshore wind demonstrate net economic benefits. “In
reaching a determination of net economic benefits, the [BPU] must consider the
resultant benefits to wholesale energy and capacity prices attributable to wind, income
effects ascribable to construction and operation of offshore wind projects, and
consequent environmental benefits.” (EMP at 7-8.)

EMP at 3-4.
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NJEL helps proposed offshore wind farms to demonstrate net economic and environmental
benefits. Delivery of offshore wind to northern New Jersey will reduce energy and capacity
prices in the State more than delivery of offshore wind to southern New Jersey. In addition,
ready access for wind farms to an NJEL offshore converter platform will allow wind farms to be
built at a lower cost. Because it is an underground and submarine cable system, NJEL also
minimizes the environmental damage caused by the terrestrial grid upgrades that otherwise will
be required to connect offshore wind.


New Jersey wants to achieve lower energy prices, yet is concerned that the State is not
benefitting sufficiently from the PJM market “While there is much public debate about
the theory of LMP, New Jersey maintains that it does not provide effective market
signals that result in new resources when and where they are needed most.”8 (EMP at
20.)

The NJEL project allows offshore wind delivery into the PS North Locational Deliverability Area
(LDA) which typically has the largest load and highest prices in the State. GSRP, combined with
NJEL, allows southern New Jersey’s largest, lowest cost conventional energy resources also to
be delivered to the PS North LDA. This extra power supply would allow the PJM auction-based
energy markets to function more efficiently and reduce LMPs and load payments in the State.


New Jersey wants lower capacity prices. “Capacity costs in New Jersey are also high
when compared to the rest of PJM.” (EMP at 27.) To address this problem, the State
enacted the Long Term Capacity Agreement Pilot Program (LCAPP), P.L. 2011, Chapter
9, supplementing C.48:3 (enacted 1/28/11). LCAPP was designed to promote the
development of 2,000 MW of new baseload and/or mid-merit generation facilities
because PJM’s “BRA capacity price outcomes are not bankable and do not support new
generation entry in and around New Jersey.” Yet, the change to the Minimum Offer
Price Rule implemented in response to LCAPP “imperils New Jersey’s ability to realize the
economic, environmental and reliability benefits intended under LCAPP.” (EMP at 22.)

The NJEL project provides a controllable, 1,000 MW path for the delivery of capacity into the PS
North LDA where it would have the greatest value in reducing capacity prices in the State. The
recent BRA resulted in lower capacity prices throughout PJM, except in the PSEG zone, where
they increased by 31% to $219/MW-day. PJM faulted PSEG’s “historically transmission

8

“In PJM, energy prices for load are set at 16 different localities. Four of the highest-priced of the 16 PJM
localities are located in New Jersey, and are the franchised service areas of PSE&G, JCP&L, ACE, and
RECO. Transmission constraints across the region limit the extent to which energy can flow from one
area to another. These transmission limitations coupled with PJM operating criteria result in energy price
separation – prices are typically higher in New Jersey than in adjoining areas due to the State’s high
demand and higher cost generation available to serve load. Prices are generally lower in other areas such
as western and central Pennsylvania, where demand is comparatively low and many more inexpensive
generating assets are located. LMPs, by design, assign the highest value to energy delivered to
constrained areas” EMP at 20.
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constrained” system as a significant cause of the high prices.9 NJEL, in combination with GSRP,
allows PJM to use transmission to fix the high capacity prices that have resisted correction
under its capacity auction process.
More available capacity in PS North improves competition and will return New Jersey closer to
capacity-price parity with the rest of the PJM-member states. GSRP and NJEL could provide an
expected reduction in the capacity price gap between the PSEG zone and the rest of PJM of
approximately $135/MW-day, or $99 million per year, saving ratepayers an estimated $2 billion
on an NPV basis. Although an estimate, because capacity market clearing prices apply to at
least the entire service territory of PSEG, the estimated savings are reasonable and could be
greater. The capacity shortage in the constrained PS North load zone is difficult to fix with
increased native generating capability because of short circuit limits on the AC transmission
system. NJEL’s HVDC system avoids this limitation.


New Jersey is concerned about the retirement of the Oyster Creek nuclear plant in 2019
and the loss of a carbon-free baseload resource. “PJM reports that Oyster Creek’s
geographic location has prevented significant transmission bottlenecks and overloads in
the State, and that unless replaced by new comparable baseload generation, at least
$100 million in transmission upgrades will be required when Oyster Creek is retired,
excluding new rights of way.” (EMP at 79.) The State must continue to evaluate how
nuclear energy fits into the diversified resource mix to meet economic, reliability and
environmental goals. (EMP at 5.)

The NJEL project, in combination with the GSRP, allows for the delivery of 1,000 MW of
offshore wind energy and New Jersey’s nuclear energy from Artificial Island to the 230 kV
transmission line at the Cardiff AC Substation and the Cedar AC Substation. The 230 kV line
supplies the area currently supplied by the Oyster Creek plant. Carbon-free resources can,
therefore, continue to supply the load in the Oyster Creek area even after the Oyster Creek
nuclear plant is retired.
No transmission solution to the reliability violations and grid operating constraints identified in
PJM’s Problem Statement other than GSRP positions PJM to effectively address numerous New
Jersey public policy requirements. Notably, these state policies are not mere goals or general
objectives, but are consistent with PJM’s definition of “Public Policy Requirements” because they
are reflected in New Jersey law (i.e., OWEDA and the EMP adopted under the EMP Statute).

9

“The only LDA in which prices increased, PSEG, is historically transmission constrained, and did not
attract much of the new entry and uprates that are internal to PJM and could not fully benefit from the
new entry in other parts of PJM and the increased imports due to the transfer limits into PSEG.
Additionally, of the 2,710 MW of announced deactivations since the last BRA, the PSEG zone accounted
for 1,408 MW or just over half of the total deactivations in all of PJM since the last BRA . . .” PJM report
at 31.
http://www.pjm.com/~/media/markets-ops/rpm/rpm-auction-info/2016-2017-base-residual-auctionreport.ashx
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7.3 Addressing Ongoing Reliability Challenges in New Jersey
PJM regularly evaluates the expected state of the grid several years into the future to
determined upgrades needed to maintain a reliable system. A recent presentation by PJM staff
to the TEAC (see PJM slides dated June 6, 2013) describes numerous potential RTEP violations
in New Jersey. Of particular note is the short circuit violation identified in PS North and the
double-circuit 345kV transmission line project from Bergen to Linden that has been proposed to
address the violation. The Bergen-Linden project is estimated to cost $1.1 billion and in
addition to solving the short circuit violation also is credited with solving other violations that
had been previously addressed with other approved RTEP upgrades. PJM estimates that the
Bergen-Linden project will obviate the need for approximately $588 million of currently
approved RTEP projects. This is a good example of a large-scale project that avoids the need
for multiple smaller-scale upgrades.
A study by Siemens PTI, commissioned by AGH, evaluated the impact of multiple contingencies
on the PJM grid, focusing on northern New Jersey. The study considered the grid as configured
with the inclusion of PJM’s 2012 RTEP projects and the standard assumptions PJM applies
regarding load growth and retirements through 2017. Siemens evaluated the 2017 PJM
baseline in comparison to the baseline plus the NJEL project.
Siemens’ analysis identified many N-1, Category B, C and D violations in PS North. Some of
these could be considered violations of NERC criteria which require system reinforcements. The
study concluded that NJEL can eliminate many of the identified violations. Siemens also
considered other alternatives to resolve the violations, including phase angle regulator (PAR)
adjustment, adding new generation and transmission, and load shedding. The study concluded
that NJEL was the most technically effective solution because of its size, location, and ability to
quickly inject or extract power to alleviate overloaded lines following a contingency. Siemens’
PS North Study is included as Exhibit B hereto.
AGH and its consultants have evaluated how NJEL can assist in resolving the future short-circuit
violations in PS North identified in PJM’s 2012 RTEP report. HVDC converters do not contribute
to short-circuit levels, unlike AC transmission and generators. Since the NJEL converter station
proposed to be located near the Hudson AC Substation can deliver 1,000 MW of energy into the
system in PS North without increasing short-circuit levels, this will allow 1,000 MW of old
generation in PS North that does contribute to the short-circuit levels to be retired. This offset
reduces the short-circuit levels in PS North to below the 80 kA rating of the existing circuit
breakers.
A combination of the GSRP and the NJEL project would help to provide additional short circuit
“headroom” in PS North and may allow PJM to defer indefinitely the proposed Bergen-Linden
project, or to implement a less costly alternative solution. The Siemens PS North Study also
supports the conclusion that NJEL could help avoid or defer the need for many future upgrades
in PS North and elsewhere on the PJM system that would not be necessary once a stronger
north-south link in New Jersey is in place.
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7.4 Improving Market Efficiency in PJM
The effects of the changing natural gas market and environmental regulations have led to the
planned retirement of many generating plants across the PJM system. In addition, new
transmission lines have been built from northern New Jersey to New York (e.g., the 660 MW
Hudson Project) and an additional 400 MW of firm withdrawals by ConEd from New Jersey
continue to place upward pressure on energy prices, particularly in northern New Jersey.
As noted above, the combination of the GSRP and the NJEL project would provide firm
deliverability of 1,000 MW of clean offshore wind energy and low-cost, zero carbon emissions
nuclear energy from Artificial Island to northern New Jersey. AGH engaged Ventyx to conduct a
market impacts study of the benefits produced by GSRP. A report of the Ventyx study is
included in Exhibit C. Ventyx used Promod and base case assumptions obtained from PJM.
The study shows that GSRP, on a standalone basis, reduces production costs and load
payments on the PJM grid. This savings is estimated at $1.3 billion on a PV basis. The
combination of GSRP and NJEL Phase 1, Step 1 may present an opportunity for greater savings.

7.5 Conclusion
The GSRP is a robust HVDC transmission system that addresses all the issues identified in the
PJM Problem Statement, as verified by a thorough study conducted by Siemens PTI. The GSRP,
standing on its own, also provides large market efficiency benefits in PJM estimated by a Ventyx
Promod analysis at $1.3 billion on a NPV basis. This benefit exceeds the estimated $1,012
million cost of GSRP. GSRP also advances important New Jersey public policy requirements,
particularly when it is paired with NJEL that has a first phase that can be built independent of
the timing of offshore wind farms. A Concurrent Resolution of the New Jersey Legislature urges
the New Jersey BPU to promote NJEL for inclusion in the RTEP under the SAA, subject to
certain conditions.
For all these reasons, GSRP provides substantial value that sets it above and apart from other
solutions to the Artificial Island issues.
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