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II.  DESCRIPTION OF THE TRANSMISSION NETWORK

Each of the four major utilities within the State has an extensive network of transmission

facilities within its service territory and in the service territories of other utilities in contiguous states.

Local facilities operate at various voltages, and are used to deliver power to load centers from

transmission substations and generating units within or near the service area.  Transmission facilities

in other states that are used by Maryland utilities are generally for delivering large blocks of power

at high voltages from remote locations.  Such deliveries could involve the output of ownership shares

of generating units in other states, capacity purchases from other utilities, economy purchases, or

power provided during emergencies.  Figure II-1 is a map of the transmission facilities in Maryland

and adjoining areas of West Virginia, Virginia, and Delaware.  This map also identifies the major

generating stations within the State, such as Calvert Cliffs and Chalk Point, as well as some of the

more important transmission substations, such as Doubs and Keeney.  Figure II-2 is a map of the local

and bulk power transmission facilities used by BGE, Delmarva, and PEPCO, the three Maryland

utilities that are members of PJM.  This includes the PJM interconnected high-voltage grids in

Delaware, Pennsylvania, and New Jersey.  

Allegheny Power (AP) lies to the west of PJM and is in the East Central Area Reliability

Coordination Agreement.  This includes major utility systems in Ohio, Indiana, and Michigan, such

as American Electric Power Company and Detroit Edison Company.  AP’s transmission lines are

generally within the AP service territory, although it owns a number of 500 kV lines jointly with

Virginia Power (VP) that are in VP’s service territory.   Figure II-3 is a map of the AP transmission

system.  

In describing these transmission facilities, utilities use a classification scheme based on voltage.

Facilities with voltages from 69 kV up to 230 kV are referred to as High Voltage (HV);  transmission

facilities with voltages above 230 kV, e.g., 345 kV, 500 kV, and 765 kV, are referred to as Extra

High Voltage (EHV).  This approach is used in this report.
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A. LOCAL TRANSMISSION FACILITIES

1. Delmarva Power and Light Company

Delmarva provides electric service to customers in Delaware, Maryland, and Virginia,

including the entire Delmarva Peninsula and Cecil and Harford counties in Maryland.  The load in the

northern part of the company’s service area is centered around the Wilmington, Delaware area, while

generation in the north consists principally of the Hay Road and Edge Moor units.  Delmarva’s

service territory in Cecil and Harford counties, corresponding to the service territory of Conowingo

Power Company that was purchased in 1995, is served by purchases from PECO Energy that enter

the Delmarva System at its Colora substation.  Load in the south (corresponding to all customers and

load south of Smyrna, Delaware) is served from the Indian River and Vienna units, along with north

to south transmission facilities.

Delmarva owns over 300 circuit miles of 230 kV transmission lines, over 400 circuit miles of

138 kV lines, and over 700 miles of 69 kV lines.  The company has four connections to other utilities

at 230 kV.  Two parallel lines link Delmarva to PECO Energy in the Chichester, Pennsylvania area,

and two parallel lines link Delmarva to PECO in Cecil County.  Delmarva is also connected to several

municipal and cooperative utilities at voltages of 138 kV and lower.  The company is connected to

the 500 kV system at its  Keeney substation.  Another 500 kV connection at the Red Lion substation

entered service in May 1997.  This substation adds 800 MW of transfer capability between Delmarva

and other PJM utilities, and relieves the constraints at Keeney. 

In addition to these lines in the northern part of the company’s service territory, Delmarva has

four lines connecting the northern and southern parts of its service territory.  (The southern part of

the Delmarva service territory includes all customers and load south of Smyrna, Delaware.)  These

are the two Keeney-Steele 230 kV lines, the Red Lion-Cedar Creek 230 kV line, and the

Glasgow-Townsend 138 kV line.  These lines are important to provide reliable service in the south,

and have a total transfer capability of about 1,000 MW.  While there are no constraints on these paths

during normal operation, during a double contingency, consisting of the simultaneous outages of one
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of these transmission lines and of a generating unit in the south of the Company’s service territory,

there could be a limitation on transfers between the northern and southern parts of Delmarva’s system

during periods of high demand.  Delmarva estimates that such a contingency is expected to occur no

more than 40 to 100 hours a year.  During such a contingency, Delmarva maintains service in the

southern part of its system by running “off-cost” generation.  Delmarva plans to upgrade transmission

on the Delmarva Peninsula to address this problem by the year 2000.

2. Baltimore Gas and Electric Company

BGE owns almost 1,200 circuit miles of transmission lines, consisting of 200 miles of 500 kV

lines, 300 miles of 230 kV lines, and 700 miles of lower voltage facilities.  BGE owns a double-

circuit, 500 kV line that connects the Calvert Cliffs nuclear generating station to the company’s

Waugh Chapel substation.  Calvert Cliffs is also connected to PEPCO’s Chalk Point generating

station at 500 kV.  This means the 500 kV path from Waugh Chapel to Chalk Point forms a portion

of the 500 kV loop around the Washington, D.C. area.  The 230 kV loop around the City of

Baltimore is the major transmission facility within the company’s service area.  BGE is connected to

PEPCO, PECO Energy, and Pennsylvania Power and Light (PP&L) at voltages from 115 kV to 500

kV.

Most of the power from BGE’s generating stations traverses the 230 kV Baltimore City loop,

connecting to 115 kV circuits that deliver this power to the company’s lower voltage distribution

system.  Approximately 80 percent of BGE’s generation is located south of the Patapsco River, and

includes the Calvert Cliffs, Brandon Shores, and Wagner generating stations.  During high load

periods, because the company’s load is distributed evenly across its service area while generation is

concentrated in the south, flows on the transmission network will tend to be from the south to the

north.  Because the generation in the south has lower running costs than other generation on the

system, power flows during off-peak hours will also tend to be from the south to the north.



II-7

3. Potomac Electric Power Company

PEPCO’s transmission system consists of portions of the 500 kV loop around Washington,

D.C., an extensive network of 230 kV lines from generating stations at Morgantown, Chalk Point,

and Dickerson to 115 kV, and lower voltage substations that connect to the company’s distribution

system.   The 230 kV network is also  connected to 500 kV circuits that are used to import (or

export) power.  In total, the company owns 140 circuit miles of 500 kV lines, 670 miles of 230 kV

lines, and 400 miles of lower voltage transmission facilities. On the northern part of the company’s

transmission system, power flows from west to east to deliver generation from Dickerson and imports

from the west to load centers in the Washington, D.C. and suburban Maryland areas.  On PEPCO’s

southern 230 kV system, power flows from south to north to deliver the output of the Morgantown

and Chalk Point generating stations.  In the north, constraints have occurred on the Doubs-Dickerson

230 kV system that could be alleviated through the construction of a 500/230 kV transformer at the

Dickerson substation connecting to the Doubs-Loudoun 500 kV line.  Adding this transformer could

improve BGE/PEPCO import capabilities by up to 1,000 MW. 

4. Allegheny Power

Allegheny Power’s transmission system consists of a network of 850 circuit miles of 500 kV

lines, 3,800 miles of 345 kV, 230 kV, and 138 kV lines, and 50 miles of additional low-voltage

facilities.  The entire transmission system ties together the principal AP generating stations.  This

includes the major coal-fired generating stations in West Virginia, western Pennsylvania, and in

western Maryland.  In addition, AP imports its share of the Bath pumped storage hydro facility over

a 500 kV line that is jointly owned with Virginia Power (VP).  The AP system also has strong ties

to PJM and VP through 500 kV and lower voltage facilities.  The most significant ties are the two

500 kV lines that connect the AP system to PJM at the Doubs substation.  One of these lines runs

from AP’s Hatfield Ferry generating station to Black Oak, then to Bedington, and on to Doubs.  This

line is owned by AP.  A second 500 kV line connects the Harrison generating station to the

Pruntytown substation, then proceeds east to VP’s Mt. Storm substation, and then proceeds to

Doubs.  AP owns that portion of the line from Harrison to the Mt. Storm substation.  VP owns the
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section from Mt. Storm to the Potomac River, while the mile from the Potomac River to Doubs is

owned by AP.  These lines form parallel paths to connect AP’s generation in other states to

consumers in Maryland.  In addition, these lines are key pathways that allow PJM members and

utilities to the south of PJM, in the VACAR subregion of the Southeastern Electric Reliability Council

(SERC), to import energy from the west.

There appear to be no significant internal transfer limits on the AP system.  Over the past few

years, the Company has planned to construct additional 230 kV facilities in the Frederick County,

Maryland area because of load growth.  

AP’s transmission system also appears to have sufficient capability to call upon interconnected

utilities in the event of an emergency.  AP is interconnected with five other utility systems: Ohio

Edison Company (OE), Duquesne Light Company (DQE), and American Electric Power Company

(AEP) in the west and Virginia Power (VP) and PJM in the east.  AP’s import capability from AEP

is more than 3,000 MW, while its import capability from VP is about 800 MW and from PJM, 4,000

MW.  This capability is required under AP’s planning criteria, which assumes between 25 to 40 days

per year of dependence on supplemental capacity resources (DSCR), resources that presumably

would be imported through the Company’s interconnections with other systems.  Constraints on the

AP 500 kV system arise from heavy transfers to PJM and VACAR.

B. REMOTE FACILITIES

Maryland utilities make extensive use of high-voltage transmission networks in other states.

The three Maryland PJM utilities make extensive use of the 500 kV networks in Pennsylvania,

Delaware, and New Jersey to import their ownership shares of generating units in other states.  This

includes the Keystone and Conemaugh mine mouth coal units in western Pennsylvania, the Safe

Harbor hydro units and Peach Bottom nuclear units in central Pennsylvania, and the Salem nuclear

unit in southern New Jersey.  PEPCO also uses the transmission system to import its 450 MW

purchase from Ohio Edison.  As noted above, AP serves Maryland consumers through the integrated

transmission network in the other states that are part of the AP system.



2Although the term EHV normally refers to transmission voltages above 230 kV, in PJM
the term refers specifically to those 500 kV facilities constructed to deliver the ownership shares
of the Keystone and Conemaugh units.
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The PJM high-voltage system consists of six sets of interconnected, 500 kV facilities,

numerous 230 kV lines, and a relatively short span operating at a voltage of 345 kV.   The longest

of the 500 kV systems is the so-called “EHV” system, which was constructed to permit utilities to

import their shares of the outputs of the Conemaugh and Keystone coal generating units.2  Other 500

kV systems in PJM include the Lower Delaware Valley (LDV)  system, the Susquehanna Eastern

(SE) system, the Susquehanna loop, the Limerick project, and the Washington, D.C. loop.  In total,

the high-voltage system consists of over 1,500 circuit miles of 500 kV transmission lines, almost

5,000 miles of 230 kV lines, and 170 miles of 345 kV lines.  The PJM high-voltage system has 54

connections with other systems.  Figure II-4 shows the EHV, LDV, and SE systems.  The Limerick

project, the Susquehanna loop, and the Washington, D.C. loop are also shown.

The EHV, LDV, and SE transmission systems were constructed to deliver the output of

various generating stations in PJM to their owners.  The EHV system consists of almost 900 circuit

miles of 500 kV transmission lines and other facilities that enable the signatories to the agreement to

take delivery of their shares of the Conemaugh and Keystone generating stations in western

Pennsylvania.  All PJM members together with the UGI Corporation have entitlements to use the

EHV system.  The LDV system consists of 284 miles of transmission lines, and was designed to

deliver the ownership shares of the Peach Bottom and Salem nuclear generating units.  Five utilities

have entitlements in this system: Delmarva Power and Light; Atlantic Electric; Jersey Central Power

and Light; PECO Energy; and Public Service Electric and Gas.  The SE system consists of 111 miles

of lines, and was designed to provide an additional path to deliver the output of the Conemaugh and

Keystone units.  All PJM utilities except BGE and PEPCO have entitlements to use the SE system.

The Susquehanna loop and Limerick project tie the Susquehanna and Limerick nuclear generating





3The import capability is available for use on a non-firm basis.

4 PEPCO receives full credit for its 450 MW purchase from Ohio Edison, because the
Company upgraded PJM’s transmission interface facilities, thereby establishing a firm 450 MW
transmission path for its purchase.
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stations to the EHV system.  The Washington, D.C. loop was designed to provide additional

reliability for the BGE/PEPCO area and provides an additional transmission path for the output from

BGE’s Calvert Cliffs nuclear generating station.

The power flows on the PJM bulk power transmission system is generally from west to east,

because of differences in the cost of energy available in the west and in PJM.  From a planning

perspective, the PJM transmission system is capable of importing a large but limited amount of

capacity from surrounding systems.  The capability at any point in time depends upon system

conditions, such as load levels, generation availability, and parallel flows attributable to power

transfers on other systems.  On this basis, the average import capability of the PJM high-voltage

system from all sources is about 3,500 MW.   This import capability is over and above the transfer

of generation ownership shares and PEPCO’s 450 MW firm transfer from OE.  It is reserved by PJM

as a whole in order to minimize the Pool’s capacity reserve requirements, and is not available for firm

capacity purchases by individual PJM members from systems outside the Pool.3  Providing a full

capacity for such purchases would use up a portion of the transmission capacity that PJM uses in

computing its reserve requirements.  Individual utilities could receive full reserve credit for purchases

from non-Pool members only if they upgraded the transmission interface by an equivalent amount of

import capability.4

PJM monitors flows across certain sets of 500 kV lines, or internal transmission interfaces,

to assure the reliability of its network.  The Western Interface is defined as simultaneous flows across

the Keystone to Juniata, Conemaugh to Juniata, Conemaugh to Hunterstown, and Doubs to Brighton

lines.  The transfer capability across the Western Interface is about 5,800 MW.  The Central Interface

is defined as simultaneous flows on the Keystone to Juniata, Conemaugh to Juniata, and Conastone

to Peach Bottom lines.  The transfer capability of the Central Interface is about 3,700 MW.  Finally,
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the Eastern Interface is defined as simultaneous flows across the Wescoville to Alburtis, Juniata to

Alburtis, Three Mile Island to Hosensack, Peach Bottom to Limerick, and Peach Bottom to Keeney

500 kV lines.  The transfer capability across the Eastern Interface is about 6,900 MW.  Figure II-5

shows the location of these transmission interfaces.
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