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3.0:	Introduction
Since its inception in 1997, PJM’s RTEP Process 
has continued to adapt to the planning needs of 
RTO members. Initially, PJM’s RTEP consisted 
mainly of upgrades driven by load growth and 

generating resource interconnection requests. 
Today, myriad drivers are considered. PJM’s RTEP 
is the outcome of a sophisticated process that 
examines these drivers, as discussed in Section 2 
and summarized here in FIGURE 3.1.

Section 3: PJM Board-Approved �5-Year Transmission 
Expansion Plan: 2007-2022
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Section 3.2 describes the specific 
Susquehanna – Lackawanna – Jefferson – 
Roseland 500 kV transmission expansion upgrade, 
including a facility description, demonstration of 
facility need, other alternatives considered and 
market efficiency considerations.

Section 3.3 describes the new Amos – 
Bedington – Kemptown transmission expansion 
upgrade, including a facility description, 
demonstration of facility need, other alternatives 
considered and market efficiency considerations.

Section 3.4 describes the new Possum Point – 
Calvert Cliffs – Indian River – Salem 500 kV 
transmission expansion upgrade, including a 
facility description, demonstration of facility need, 
other alternatives considered and market efficiency 
considerations.

Section 3.5 describes transmission expansion 
plans for eastern Mid-Atlantic PJM and west-
central Pennsylvania Mid-Atlantic PJM, including 
area system upgrade drivers, the impact of new 
backbone facilities and the need for other key 
transmission upgrades to alleviate additional 
reliability criteria violations.

Section 3.6 describes transmission expansion 
plans for southwestern Mid-Atlantic PJM, including 
area system upgrade drivers, the impact of new 
backbone facilities and the need for other key 
transmission upgrades to alleviate additional 
reliability criteria violations.

Section 3.7 describes transmission expansion 
plans for western PJM, including area system 
upgrade drivers, the impact of new backbone 
facilities and the need for other key transmission 
upgrades to alleviate additional reliability criteria 
violations.

Section 3.8 describes transmission expansion 
plans for southern PJM, including area system 
upgrade drivers, the impact of new backbone 
facilities and the need for other key transmission 
upgrades to alleviate additional reliability criteria 
violations.

Section 3.9 describes the impact of approved 
backbone upgrades on congestion.

Section 3.10 summarizes PJM RTEP work that 
continues to evaluate additional backbone 
upgrades that remain under consideration.

The RTEP planning horizon now permits PJM 
to assess reliability criteria violations up to 15 years 
forward, conduct market efficiency scenario 
analyses and perform reliability-based sensitivity 
analyses. Each successive set of RTEP plans 
includes the following: 

− a set of baseline upgrades to address reliability 
criteria violations;

− a set of recommended “attachment facility” 
transmission enhancements and related 
“network upgrade” transmission enhancements 
to permit the safe and reliable interconnection 
of market-proposed generation and merchant 
transmission projects; and 

− the cost responsibility of each party to an 
identified upgrade. 

Transmission enhancements cover a range of 
power system element upgrades: circuit breaker 
replacements to accommodate increased current 
interrupting duty cycles, new capacitors to increase 
reactive power support, new lines, line 
reconductoring, new transformers to accommodate 
increased power flows and other circuit 
reconfigurations and upgrades to accommodate 
power system changes.

This Section 3 examines PJM’s Board-
approved 15-year transmission expansion plan: 

Section 3.1 describes 15-year planning horizon 
and approach for selecting system planning 
alternatives, including three new 500 and 765 kV 
backbone transmission circuits.
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3.1.2 – Selecting System Planning 
Alternatives
PJM’s process openly considers the development 
of generation and demand response programs on 
a non-discriminatory basis as they are brought 
forward by the market to resolve economic and 
reliability issues. Though PJM may prescribe only 
transmission solutions through the RTEP, the 
RTEP process itself allows market forces to put 
forward solutions including generation, demand 
side resources, transmission, or some combination 
of all three.

When system constraints exist, market 
participants initially determine, based largely on the 
operational, planning and market data that PJM 
continuously publishes for them, the most cost 
effective solution for each problem. Otherwise, 
PJM proposes a transmission upgrade as the 
means to resolve a reliability issue or transmission 
constraint, by virtue of the market’s inaction 
regarding other potential solutions.

The PJM transmission system is rapidly 
reaching the point where short-term, incremental 
fixes will no longer be sufficient to mitigate 
identified reliability criteria violations. New, high-
voltage transmission must be constructed to 
maintain reliable operations and to grow robust 
energy markets for the benefit of all customers. 
Thus, because of the lead times associated with 
the strong interstate backbone transmission 
projects the PJM region now needs, the planning, 
siting and construction for these facilities must 
begin now. One of the primary drivers for extending 
the PJM planning horizon to 15 years was the 
recognition by PJM and its stakeholders that the 
need for major new transmission capability must be 
identified in time for construction to be completed 
before reliability suffers.

3.1:	New	PJM	Backbone	
Transmission
PJM’s RTEP Process preserves the ability of PJM’s 
interstate transmission system to ensure that 
power continues to flow reliably to customers and 
that robust, competitive power markets continue to 
flourish. 

3.1.1 – PJM’s 15-year Planning Horizon
A 15-year planning horizon permits the 
consideration of many long-lead-time transmission 
options. This type of planning addresses the 
system reliability impacts associated with long-term 
load growth, the impacts of generation retirements 
and the delivery needs of clustered generation 
projects. These clusters are associated with large 
base load coal projects in the Midwest and central 
Pennsylvania; nuclear generation in Maryland, 
Virginia and central Pennsylvania; Appalachian 
Ridge and northern Mid-West wind farms and 
natural gas pipeline access projects throughout 
PJM.

Imbalances between local supply and demand 
– the result of load growth, lagging generation 
additions and generation retirements – continue to 
require progressively more complex and expensive 
transmission upgrades. PJM’s RTEP studies have 
revealed that load growth and the location of new 
generating facilities will impose increasingly heavy 
levels of west-to-east power flows across PJM’s 
regional, interstate transmission system.
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3.1.3 – Three New 765 and 500 kV 
Transmission Lines 
The PJM 2006 RTEP report discussed the 502 
Junction – Mt. Storm – Meadow Brook – Loudoun 
500 kV circuit as approved by the PJM Board in 
June 2006. As that report indicated, this facility 
resolves reliability criteria violations in 2011 to 
provide critical support for the entire eastern PJM 
area and to maintain reliability in Northern Virginia 
and the Baltimore/Washington, D.C. area. The PJM 
2006 RTEP report, published February 27, 2007,  
is accessible from PJM’s Web site via the following 
URL link: http://www.pjm.com/planning/reg-trans-
exp-plan.html. 

With the Loudoun line approved as part of 
RTEP in June 2006, PJM initiated a series of 
analyses throughout the rest of 2006 and 2007 to 
explore a number of other TO-proposed and PJM-
proposed transmission options to resolve reliability 
criteria violations through 2021 and beyond. 
Transmission options were considered in some 30 
alternative combinations, the scope of which was 
described in Section 4 of the PJM 2006 RTEP 
report. 2006 and 2007 analyses yielded several 
conclusions that guided selection of a package of 
upgrades submitted to and approved by the PJM 
Board in 2007: 

1. Alternatives that provide a source into Roseland 
provide a significant benefit to mitigate 
overloads in northern New Jersey.

 
2. Alternatives that provide a source into Deans or 

Salem provide minimal benefit for mitigating 
overloads in northern New Jersey. 

3. Lines that terminate at South Canton, Kammer 
or Amos in western PJM each mitigate the 
remaining reliability criteria violations along 
PJM’s western and central interfaces as 
identified in the 15-year horizon.

4. From a market efficiency perspective, 
alternatives that connect back to the AEP 765 
kV system provide the greatest opportunity for 
eastern load centers to access additional 
economical energy from western generating 
resources.

5. While the need for the new circuits discussed in 
the 2007 RTEP is justified on the basis of 
resolving reliability criteria violations, 
transmission expansion alternatives that 
integrate emerging aggregated power source 
areas with load centers provide another degree 
of benefit by anticipating system trends and 
market needs. These sources include clusters 
of development based on innovative coal or 
nuclear technologies, renewable energy 
sources or proximity to fuel sources.

After consideration of many options, a 
recommendation was forwarded to the PJM Board 
to approve the addition of three new backbone 
transmission facilities, as shown on MAP 3.1:

1. Susquehanna – Lackawanna – Jefferson – 
Roseland 500 kV Circuit

2. Amos – Bedington – Kemptown 765 kV and  
500 kV Circuit

3. Possum Point – Burches Hill – Chalk Point – 
Calvert Cliffs – Vienna – Indian River – Salem 
500 kV Circuit: the Mid-Atlantic Power Pathway 
(MAPP) project

The PJM Board formally approved the first two 
of these facilities in June 2007 and the MAPP 
project in October 2007. The responsibility for 
implementation then moved to individual 
transmission owners. The first step in the 
implementation process is the preparation and 
submittal of siting applications to respective state 
jurisdictions in which the new facilities will be built.

http://www.pjm.com/planning/reg-trans-exp-plan.html
http://www.pjm.com/planning/reg-trans-exp-plan.html
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MAP 3.1: PJM Board Approved New RTEP Backbone Transmission Lines

The right-of-way routes shown on this map are for illustrative purposes only and may not depict the actual routes that may eventually be chosen. Substation locations 
may also be modified if more beneficial connections are determined by PJM.
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3.2:	Susquehanna	–	Lackawanna	–	
Jefferson	–	Roseland	500	kV	Line

3.2.1 – Facility Description
The Susquehanna – Lackawanna – Jefferson – 
Roseland 500 kV transmission line, shown on  
MAP 3.2, would run approximately 130 miles from 
the Susquehanna 500 kV station in northeastern 
Pennsylvania to Lackawanna and then eastward to 
a new Jefferson substation where it will tap the 
existing Branchburg – Ramapo 500 kV circuit and 
where multiple 230 kV and 115 kV circuits are also 
tightly networked. The circuit would then continue 
to Roseland on the PSEG system. In addition, 
500/230 kV transformers are proposed at 
Lackawanna and Roseland substations.

The circuit would create a strong link from 
generation sources in northeastern and north-
central Pennsylvania, including the Susquehanna 
Nuclear Station, across northeastern Pennsylvania 
into New Jersey. In addition, the line could also be 
extended from Susquehanna at its western end to 
integrate with a cluster of new coal-fired generation 
resources in central Pennsylvania, currently under 
development through PJM’s interconnection 
process.

The line as currently proposed is estimated to 
cost $932 million with a desired in-service date of 
June 1, 2012. 
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MAP 3.2: Proposed Susquehanna – Lackawanna – Jefferson – Roseland Line

The right-of-way route shown on this map is for illustrative purposes only and may not depict the actual route that may 
eventually be chosen. Substation locations may also be modified if  more beneficial connections are determined by PJM.
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TABLE 3.1: Reliability Criteria Violations Driving Need for the Susquehanna – Roseland Line3.2.2 – Demonstrating Facility Need
A key finding of PJM’s 1999 RTEP baseline 
analysis was that, by 2006, eastern Mid-Atlantic 
PJM (Philadelphia area, New Jersey and the 
Delmarva Peninsula) would begin to experience 
reliability issues, absent the addition of generation 
resources or transmission enhancements to meet 
growing consumer demand and the deactivation of 
existing generation. Those reliability concerns were 
largely mitigated between 1999 and 2003 with the 
addition of new generating resources.

In the 15-year regional transmission expansion 
plan completed in 2007, PJM analyses identified 
numerous overloads on critical 230 kV circuits 
across Eastern Pennsylvania and Northern New 
Jersey as enumerated in TABLE 3.1 and identified 
on MAP 3.3. A number of load deliverability and 
generator deliverability violations were identified in 
northern New Jersey in the 2006 RTEP. Baseline 
analysis this year has shown that a number of 
these violations will occur sooner than originally 
anticipated in the 2006 RTEP. 2007 RTEP analysis 
has revealed that multiple lines will exceed their 
conductor rating as early as 2013. TABLE 3.1 
shows the transmission line overloads and the year 
each is expected to exceed its conductor rating. 

Overloaded Facility
Test Resulting in 
Highest Overload

Year That Facility 
Loading Exceeds 
Conductor Rating

East Windsor – Smithburg 230 kV Load Deliverability 2015

Greystone – Whippany 230 kV Generator Deliverability 2015

Cox’s Corner – Lumberton 230 kV Load Deliverability 2016

Branchburg – Readington 230 kV Load Deliverability 2016

Whippany – Roseland 230 kV Load Deliverability 2016

Kittatinny – Pohatcong 230 kV Load Deliverability 2016

Hosensack – Elroy 500 kV Load Deliverability 2016

Atlantic – Larrabee 230 kV Generator Deliverability 2016

Lumberton – Cookstown 230 kV Load Deliverability 2016

Branchburg – Flagtown 230 kV Load Deliverability 2017

Flagtown – Somerville 230 kV Load Deliverability 2017

Somerville – Bridgewater 230 kV Generator Deliverability 2017

Martins Creek – Portland 230 kV Load Deliverability 2017

Portland – Kittatinny 230 kV Generator Deliverability 2019

Portland – Greystone 230 kV Generator Deliverability 2019

Pleasant Valley – Lawrence 230 kV Load Deliverability 2020

Readington – Roseland 230 kV Load Deliverability 2021
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MAP 3.3: Reliability Criteria Violations Driving Need for the Susquehanna – Roseland Line
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In contrast, the addition of the Susquehanna – 
Lackawanna – Jefferson – Roseland 500 kV line 
reduces northern New Jersey overloads to a point 
that future overloads are not expected until at least 
2016 and in a number of cases, beyond 2022, as 
shown in TABLE 3.2. PJM RTEP analysis has 
revealed that in 2016, reliability criteria violations 
observed in the Roseland area are then being 
driven by the ability of the local transmission 
system to deliver power out of Roseland into the 
tightly networked 230 kV system in that area of 
northern New Jersey.

3.2.3 – Alternatives Considered
PJM considered various transmission alternatives 
to the Susquehanna – Roseland line. One main 
alternative considered was a circuit from Bossards 
through Jefferson to Roseland. This would have 
included upgrades to existing 230 kV circuits to 
500 kV operation along a path from Bossards, on 
the eastern side of the Susquehanna 500 kV loop, 
through Martins Creek and Portland to Jefferson. 
However, the Bossards alternative would have 
required the outage of several 230 kV lines along 
the proposed route which would have significantly 
impacted area reliability. In addition, the Bossards 
alternative provided much less benefit with respect 
to integrating new generation in north-central and 
northeastern Pennsylvania.

In contrast, the Susquehanna – Lackawanna – 
Jefferson – Roseland 500 kV line will provide more 
robust access to existing generation in north-
central and northeastern Pennsylvania and to 
additional queued generation projects also under 
development in northeastern Pennsylvania. The 
Susquehanna – Roseland line may also provide 
future opportunity to be integrated into a backbone 
transmission project that is under consideration to 

TABLE 3.2: Overload Reductions in Northern New Jersey and Eastern Pennsylvania

Overloaded Facility Base Case Susquehanna – Roseland 500 kV

Gilbert – Morristown 230 kV 2017 > 2022

Readington – Roseland 230 kV 2017 > 2022

Pleasant Valley – Lawrence 230 kV 2018 2022

Cox’s Corner – Lumberton 230 kV 2018 2022

Kittatinny – Newton 230 kV 2018 > 2022

Gilbert – Glenn Gardner 230 kV 2018 > 2022

Branchburg – Readington 230 kV 2018 > 2022

Portland – Martins Creek 230 kV 2019 > 2022

Somerville – Bridgewater 230 kV 2019 > 2022

Cedar Grove F – Clifton K 230 kV 2019 2018

Glen Gardner – Chester 230 kV 2020 > 2022

Smithburg – New Prospect 230 kV 2020 > 2022

Alburtis - Branchburg 500 kV 2022 > 2022

West Wharton - Greystone J 230 kV >2022 2021

Overloaded Facility Base Case Susquehanna – Roseland 500 kV

Greystone – Whippany 230 kV 2013 > 2022

Larrabee – Atlantic 230 kV 2013 > 2022

Branchburg – Flagtown 230 kV 2013 > 2022

Flagtown – Somerville 230 kV 2013 > 2022

East Windsor – Smithburg 230 kV 2014 2018

Hosensack – Elroy 500 kV 2014 > 2022

Cedar Grove F – Roseland 230 kV 2015 2016

Whippany – Roseland 230 kV 2015 > 2022

Kittatinny – Pohatcong 230 kV 2016 > 2022

Bushkill – Kittatinny 230 kV 2016 > 2022

Roseland – Cedar Grove B 230 kV 2016 2017
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connect this area to the AEP 765 kV transmission 
system in eastern Ohio. 

An important distinction must be made here. 
This new circuit has been justified on the basis of 
reliability as identified by reliability criteria violation 
tests in PJM’s RTEP process deliverability studies. 
From an economic perspective, the line was not 
proposed to facilitate access of specific new 
generation proposals, even though this additional 
backbone capability can present economic 
opportunities for them. The ability of each 
generation request to interconnect safely and 
reliably is addressed in specific RTEP 
interconnection process studies. 

Non-transmission	Alternatives
Potential non-transmission solutions include 
market-driven additions of new generation capacity 
and demand side management resources located 
in the corridor east of the PJM eastern interface 
defined in Section 2.0.1. Specifically, the scope of 
new generation in the eastern PJM area is 
described in Section 3.5.3. The impact of DSR 
programs in PJM is discussed in the PJM MMU 
State of the Market report, accessible from PJM’s 
Web site via the following URL link: http://www.pjm.
com/markets/market-monitor/som.html.

However, PJM considers it highly unlikely that 
sufficient amounts of either can be implemented in 
these densely developed metropolitan areas to 
offset entirely the need for additional backbone 
transmission capability. The slow recent pace of 
net additions of generation capacity in this area, 
particularly when considered together with 
increasingly strict environmental restrictions (such 
as those under consideration in Pennsylvania and 
New Jersey) and increasingly contentious local 
opposition to siting of such facilities, makes it 
highly unlikely, that the need for the addition of 
new, high-voltage transmission capability could be 
avoided through additional generation capacity in 
the vicinity of the load centers of northern New 
Jersey.

As discussed in Section 2.8, demand side 
measures similarly cannot be realistically expected 
to substitute for new bulk transmission capability to 
serve customers in Eastern PJM. When dealing 
with complex interregional electric systems, DSR 
estimates must be conservative to ensure that the 
predictions of demand side performance are 
reasonable and system reliability is maintained. 
Unlike a generator, DSR is not expected to provide 
steady firm capacity output over an extended 
period of time.

Accordingly, for purposes of long-term planning 
for total system adequacy, substituting DSR for 
incremental transmission capability could require 
several times the equivalent amount of new 
generation that would be needed to offset the new 
transmission capacity. DSR is produced in a variety 
of diverse programs, which result in varied levels of 
response. Certain DSR programs do not produce a 
steady stream of MW equivalent output because 
customers are normally cycled over a given time 
period (i.e., load would be switched off and on to 
ensure minimal impact to the DSR provider, rather 
than switched off for the entire duration of the 
system need). Within PJM DSR participants may 
be price responsive, contractually obligated, or 
directly controlled. Each category of DSR results in 
a variation of the expected amount, or output, of 
DSR that is provided when called upon, further 
complicating the difficulty of determining, for long-
term planning purposes, the transmission or 
generation MW of capacity that are equivalent to a 
stated amount of DSR.
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3.2.4 – Market Efficiency Considerations
2007 RTEP market efficiency analysis was 
completed for the combined effect of (1) 
Susquehanna – Roseland 500 kV circuit and (2) 
Amos – Kemptown 765 & 500 kV circuit. Their 
significant cost and system impact warranted 
market simulations to determine their economic 
impact. The combined economic impact of the two 
backbone projects is shown in TABLE 3.3. 

3.2.5 – Next Steps
The PJM Board formally approved this facility in 
June 2007. The responsibility for implementation 
has moved to individual transmission owners PPL 
in Pennsylvania and PSEG in New Jersey. Their 
first step is the preparation and submittal of siting 
applications to respective state jurisdictions in 
which this facility will be built.

TABLE 3.3: Economic Impact of Susquehanna – Roseland and Amos – Kemptown Lines *

Change in Production 
Cost ($Millions)

Change in Load 
 Payment ($Millions)

Change in Generator 
Revenue ($Millions)

Change in Congestion 
Costs ($Millions)

2007 -113.6 -173.3 270.9 -444.2

2010 -105.1 -42.9 318.9 -361.8

2013 -110.6 -37.7 422.0 -459.8

2016 – G1 -135.1 -574.9 135.9 -710.7

2016 – G2 -123.6 -262.8 290.7 -553.5

2016 – G3 -93.6 -124.7 296.5 -421.2

2021 – G1 -239.9 -1,439.7 -238.4 -1,201.3

2021 – G2 -196.4 -938.2 160.8 -1,099.0

2021 - G3 -77.8 -416.7 324.7 -325.1

*NOTE

The 2016 and 2021 series of analyses included 
three separate generation scenarios based on 
assumptions regarding the location of future capacity 
additions.
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3.3:	Amos	–	Bedington	–	Kemptown	
765	&	500	kV	Transmission	Line

3.3.1 – Facility Description
As proposed, the Amos – Bedington – Kemptown 
line shown on MAP 3.4 will extend from the John 
Amos 765 kV station in southwestern West Virginia 
to Bedington station in West Virginia. This portion 
of the line is expected to be constructed and 
operated at 765 kV. From Bedington station, a twin 
circuit 500 kV line will be extended to a new station 
at Kemptown in Maryland. The Kemptown station 
will be located along the route of the existing 
Doubs – Brighton – Conastone 500 kV 
transmission lines. 

Bringing a strong source into Kemptown will 
reduce the flow on existing PJM 500 kV west to 
east transmission paths and provide significant 
benefits to the constrained Baltimore/Washington 
area.

Amos is a strong source with 2,100 MW of 
generating capacity that ties into the AEP 765 kV 
system. Kemptown is a key location in the 
constrained Baltimore/Washington area. The line, 
as proposed by AEP, in partnership with AP, is 
estimated to cost $1.8 billion.
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MAP 3.4: Proposed Amos – Kemptown Transmission Line

The right-of-way route shown on this map is for illustrative purposes only and may not depict the actual route that may 
eventually be chosen. Substation locations may also be modified if more beneficial connections are determined by PJM.
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3.3.2 – Demonstrating Facility Need
The 2006 RTEP projected that the Airydale – 
Juniata and Keystone – Conemaugh 500 kV lines 
would exceed their conductor ratings in 2019 and 
2021 respectively. Results of the 2007 baseline 
assessment indicate that those lines now will be 
overloaded as early as 2012, as listed in TABLE 
3.4 and shown on MAP 3.5.

With the inclusion of the 502 Junction – Mt. 
Storm – Meadow Brook – Loudoun 500 kV line in 
the 2006 RTEP, no reliability criteria violations 
remained in that area over the 2012-2021 time 
period. However, PJM’s 2007 RTEP analyses 
identified additional multiple 500 kV overloads 
between 2012 and 2022 as also shown in TABLE 
3.4 and shown on MAP 3.5. These violations are 
driven by a number of factors including load forecast 
changes: a specific re-distribution of aggregate 
Dominion load such that load in northern Virginia 
has increased the integration of the 1,000 MW firm 
transmission service from MISO to PJM an 
impedance increase for the 502 Junction – Loudon 
line due to its longer route and an increase in the 
import capability required into the PEPCo 
transmission zone as a result of its decision to 
terminate its Active Load Management program. 

In contrast, the addition of the Amos – Bedington 
– Kemptown line alleviates overloads to a point that 
future overloads are not expected until at least 2021 
and beyond 2022, as shown in TABLE 3.5.

MAP 3.5: Reliability Criteria Violations Driving Need For Amos – Kemptown Line
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Overloaded Facility
Test Resulting in  
Highest Overload

Year That Facility Loading  
Exceeds Conductor Rating

Keystone – Airydale 500 kV Load Deliverability 2012

Keystone – Conemaugh 500 kV Load Deliverability 2012

Mt. Storm – Doubs 500 kV Load Deliverability 2012

Airydale – Juniata 500 kV #1 Load Deliverability 2013

Airydale – Juniata 500 kV #2 Load Deliverability 2013

Pruntytown – Mt. Storm 500 kV Load Deliverability 2015

Harrison – Pruntytown 500 kV Load Deliverability 2016

Lexington – Dooms 500 kV Load Deliverability 2017

Loudon – Pleasant View 500 kV Load Deliverability 2017

Greenland Gap – Meadowbrook 500 kV Load Deliverability 2020

Mt. Storm – Greenland Gap 500 kV Load Deliverability 2020

Hosensack – Elroy 500 kV Load Deliverability 2021

Bath County – Valley 500 kV Load Deliverability 2022

3.3.3 – Alternatives Considered
Several transmission alternatives were evaluated 
prior to selecting the Amos – Bedington – 
Kemptown solution. These alternatives included:

• Amos – Kemptown line, full length at 765 kV
• A new Kammer – 502 Junction – Hunterstown – 

TMI 500 kV line
• A new Kammer – Prexy – White Valley – 

Conemaugh – TMI 500 kV line
• A new 765 kV line from a tap on the Kammer –

South Canton line, extending to Keystone and 
Sunbury

• A new Kammer – TMI 765 kV line
• A new Keystone – Sunbury 500 kV line
• A new Keystone – TMI 500 kV line

PJM evaluated each of these alternatives to 
determine the amount of increased transfer 
capability each provides and the impact of each on 
the loading of the thirteen key 500 kV facilities in 
TABLE 3.5. PJM chose the Amos – Bedington – 
Kemptown alternative because it had the greatest 
positive impact on these line loadings throughout 
the 15-year planning horizon. 

TABLE 3.4: Reliability Criteria Violations Driving Need For Amos – Kemptown Line
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as those under consideration in Pennsylvania and 
New Jersey) and increasingly contentious local 
opposition to siting of such facilities, makes it 
highly unlikely, that the need for the addition of 
new, high-voltage transmission capability could be 
avoided through additional generation capacity in 
the vicinity of the load centers of northern New 
Jersey, Baltimore, Washington, D.C. and Northern 
Virginia.

As discussed in Section 2.8, demand side 
measures similarly cannot be realistically expected 
to substitute for new bulk transmission capability to 
serve customers in Eastern PJM. When dealing 

with complex interregional electric systems, DSR 
estimates must be conservative to ensure that the 
predictions of demand side performance are 
reasonable and system reliability is maintained. 
Unlike a generator, DSR is not expected to provide 
steady firm capacity output over an extended 
period of time.

Accordingly, for purposes of long-term planning 
for total system adequacy, substituting DSR for 
incremental transmission capability could require 
several times the equivalent amount of new 
generation that would be needed to offset the new 
transmission capacity. DSR does not produce a 
steady stream of MW equivalent output because it 
is normally cycled over a given time period (i.e., 
load would be switched off and on to ensure 
minimal impact to the DSR provider, rather than 
switched off for the entire duration of the system 
need). Also, DSR is produced in a variety of 
diverse programs, which also result in varied 
measurements. Within PJM DSR participants may 
be price responsive, contractually obligated, or 
directly controlled. Each category of DSR results in 
a variation of the expected amount, or output, of 
DSR that is provided when called upon, further 
complicating the difficulty of determining, for long-
term planning purposes, the transmission or 
generation MW of capacity that are equivalent to a 
stated amount of DSR.

TABLE 3.5: Overload Reduction by Amos – Bedington – Kemptown Line

Overloaded Facility
Year Overloaded:  

Base Case
Year overloaded: Base Case +  

Amos-Kemptown Line

Keystone – Airydale 500 kV 2012 >2022

Keystone – Conemaugh 500 kV 2012 >2022

Mt. Storm – Doubs 500 kV 2012 2022

Airydale – Juniata 500 kV #1 2013 2021

Airydale – Juniata 500 kV #2 2013 2021

Pruntytown – Mt. Storm 500 kV 2015 >2022

Harrison – Pruntytown 500 kV 2016 >2022

Lexington – Dooms 500 kV 2017 >2022

Loudon – Pleasant View 500 kV 2017 >2022

Greenland Gap – Meadowbrook 500 kV 2020 >2022

Mt. Storm – Greenland Gap 500 kV 2020 >2022

Hosensack – Elroy 500 kV 2021 >2022

Bath County – Valley 500 kV 2022 >2022

Non-transmission	Alternatives
Potential non-transmission solutions include 
market-driven additions of new generation capacity 
and demand side management resources located 
east of the PJM eastern interface, defined in 
Section 2.

However, PJM considers it unlikely that 
sufficient amounts of either can be implemented in 
these densely developed metropolitan areas to 
offset entirely the need for additional backbone 
transmission capability. The slow recent pace of 
net additions of generation capacity in this area, 
particularly when considered together with 
increasingly strict environmental restrictions (such 
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3.3.4 – Market Efficiency Considerations
As also discussed in Section 3.2.4, 2007 RTEP 
market efficiency analysis was completed for the 
combined effect of (1) Susquehanna – Roseland 
500 kV circuit and (2) Amos – Kemptown 765 kV 
circuit. Their significant cost and system impact 
warranted market simulations to determine their 
economic impact. The combined economic  
impact of the two backbone projects is shown  
in TABLE 3.6. 

3.3.5 – Next Steps
The PJM Board formally approved this facility  
in June 2007. Subsequently, responsibility for 
implementation has moved to individual 
transmission owners AEP and AP in West Virginia 
and AP, again, in Maryland. Their first step is the 
preparation and submittal of siting applications to 
respective state jurisdictions in which this facility 
will be built.

Change in Production 
Cost ($ Millions)

Change in Load 
Payment ($ Millions)

Change in Generator 
Revenue ($ Millions)

Change in Congestion 
Costs ($ Millions)

2007 -113.6 -173.3 270.9 -444.2

2010 -105.1 -42.9 318.9 -361.8

2013 -110.6 -37.7 422.0 -459.8

2016 – G1 -135.1 -574.9 135.9 -710.7

2016 – G2 -123.6 -262.8 290.7 -553.5

2016 – G3 -93.6 -124.7 296.5 -421.2

2021 – G1 -239.9 -1,439.7 -238.4 -1,201.3

2021 – G2 -196.4 -938.2 160.8 -1,099.0

2021 - G3 -77.8 -416.7 324.7 -325.1

 

*Note: The 2016 and 2021 series of analyses included three separate generation scenarios based on assumptions regarding the 
location of future capacity additions.

TABLE 3.6: Economic Impact of Susquehanna – Roseland and Amos – Kemptown Lines *
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