CHAPTER 6

MEETING NEW

CHALLENGES

A NEW DAWN
During the years following World War II, New Jersey experienced rapid growth. Between
1940 and 1960, the state’s population increased 50 percent and the number of jobs
increased by more than 400,000, or 25 percent—twice the national rate. The rush to the
suburbs was on. Farmers sold out to developers, receiving three to four times the going
rate per acre for farmland. New houses sprang up across the state, with the largest
population shifts in Middlesex, Monmouth, and Bergen counties.134 By the end of the 1950s,
one-quarter of the single-family homes across the country were less than 10 years old.135
The explosion in new construction was not limited to residential development.
Development as a whole continued through the decades following World War II,
forever changing New Jersey’s landscape. The state attracted new industry, research
laboratories, and corporate campuses. Soon New Jersey was the sixth most populous
state in the country.136
With increasing economic prosperity came an expansion of consumer products
industries. Homes, office buildings, stores, and factories needed greater quantities
of electricity. Growth in the demand for electricity continued to rise by about seven
percent per year and generally doubled each decade.137
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Salem was the first nuclear power venture by
PSE&G in New Jersey.140 Each of the nuclear
reactors at Salem could produce 1,100,000
kilowatts.141 The company believed that at least
half of the country’s electric power would be
supplied by nuclear energy by the year 2000.142
PSE&G also invested in expansion of Philadelphia
Electric’s Peach Bottom Generating Station, a
nuclear facility on the Susquehanna River in
Pennsylvania near the Maryland border. In 1975
PSE&G received 15 percent of their electricity from
Peach Bottom.143
By the 1970s nuclear power was no longer viewed
as the savior of power generation but as a
potential threat to the environment.144 Amidst the
controversy surrounding nuclear power, PSE&G
was already increasing its nuclear generation
at the Artificial Island site on the Delaware. A
second unit was added at Salem and one of the
two planned reactors was built at the Hope Creek
Nuclear Generating Stations. Both facilities share
the 740-acre Artificial Island Site.

Figure 43 – Aerial view of the Salem
Generating Station, 1977.

While new plants were being added, generation and transmission systems
continued to be strained to capacity, adding to the possibility of blackouts.
PSE&G looked to new technologies to fill the void.
One answer was nuclear power. In the 1950s and 1960s, the technology that
had brought mass destruction became the star of the future. Through nuclear
power generation, large, seemingly endless quantities of electricity were
possible at low prices.138 In the 1960s PSE&G had plans for nuclear generation
in New Jersey and a site was acquired in Salem County along the Delaware
River. For the venture PSE&G partnered with three other utilities in the PJM
Interconnection. In January 1968 fieldwork began for the Salem Nuclear
Generating Station.139 The first reactor at Salem was brought online on
December 25, 1976, and began commercial service in 1977.
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Figure 44 – The Second Sun was a former ferry boat reconditioned for use as an
educational center. The boat traveled from the Delaware at the Salem Generating
Station on New Jersey’s waterways as a floating information center attended by
the state’s schoolchildren.

Figure 45 – Educational comic book distributed to schoolchildren
who visited the Second Sun.

PSE&G had provided educational venues to its
customers since the 1920s and 1930s, whether
demonstrations, booklets, brochures, or exhibits. As
it had with home use of electricity decades earlier,
Public Service began educational programs to
inform the public about nuclear power. The Second
Sun, a former ferry boat, was reconditioned for use
as an educational center. The boat traveled from
the Delaware at the Salem Generating Station on
New Jersey’s waterways as a floating information
center attended by the state’s schoolchildren. Each
child received an educational comic book on
nuclear power as part of their visit.
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To coincide with this new age of power and a
commitment to the environment, PSE&G changed
its triangle-in-a-circle logo to an orange sunburst in
1971, reflecting their commitment to nuclear power
and a healthy environment. The sunburst logo was
introduced in a cartoon by Henry Martin.145
Today PSE&G services almost three quarters of the
population of New Jersey with approximately 2.2
million electric customers in over 300 communities,
including New Jersey’s six largest cities.146

Figure 46 – In 1971, PSE&G replaced
the triangle-in-a-circle logo with the
now well-known orange sunburst
– reflecting their commitment
to nuclear power and a healthy
environment. Cartoonist Henry
Martin depicted the new logo as a
light illuminating a new day.

HIGH-WIRE ACT: SUSQUEHANNA-ROSELAND
RELIABILITY PROJECT
We use electricity every day and most likely give little thought to what
electricity is or where it comes from. More than 100 years ago, Charles W. Eliot
wrote this inscription located at Union Station in Washington, D.C., “Electricity:
carrier of light and power, devourer of time and space; bearer of human
speech over land and sea; greatest servant of man—yet itself unknown.”147
The inscription continues to be relevant—our flat-screen televisions, computer
monitors, air conditioning, heat, stoves, and even some cars require electricity.
We search, text, and tweet, thanks to devices that use electricity. To continue
to provide the electricity we depend on to power our homes, businesses, and
devices, PSE&G and its neighbors are looking to the future and how to meet
that demand.

Utilities, PSE&G began construction of the new line
in 2012. The process began with deconstruction of
towers, which started October 1, 2012; the first new
tower was built in February 2013.
The wide, metal lattice towers originally used
along the Roseland to Bushkill Transmission Line
will be replaced by tall, lattice towers and sleek
monopoles. The method of construction of the new
towers will also change. Unlike the late 1920s and
early 1930s, when accessibility and rough terrain
was overcome by manpower, drays, and teams
of oxen, horses, or mules, modern equipment can
be used to reach most locations. Construction
of the original towers required physical labor
to clear the right-of-way, move materials, and
build the towers. Today construction can be
accomplished using high-tech equipment. Conventional construction methods
utilize a crane, bucket truck, and linemen to erect the towers. A new method
utilizes helicopters, commonly used for transmission projects where it is more

Figure 47 – Above and Below,
Conventional construction: crane,
bucket truck, and linemen erect a
new monopole in Montville.

More than 80 years after the Roseland to Bushkill transmission line’s completion,
it will be replaced by a new high-voltage line. Plans to upgrade the region’s
high-voltage transmission system began in 2007. A new, 500kV transmission line
was approved by the PJM Board on June 22, 2007, to run 135 miles from PPL’s
Susquehanna nuclear station in Salem Township, Pennsylvania, to PSE&G’s
switching station in Roseland, New Jersey. The PSE&G section will extend 45
miles along the existing Roseland to Bushkill right-of-way from the Delaware
River to Roseland and include construction of a new switching station in
Hopatcong, Morris County. With approval from the New Jersey Board of Public
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practical to approach the job from the air. Kim
Hanneman, Vice President Delivery Projects and
Construction at PSE&G, phrased it this way: “The
Air-Crane is the modern-day solution to animal
and man transportation.”148
Helicopters reduce the company’s environmental
footprint since they eliminate the need to put
down matting to protect the ground before
trucks and equipment are moved into an area.
In challenging locations of the SusquehannaRoseland Reliability Project, helicopters are
being used to reduce impacts to the ground and
environment. The use of helicopters drastically
lowers the number of temporary access roads
needed for the project and greatly reduces
the width of other access roads, which saves
a significant number of trees, and preserves
species, wetlands, and hiking trails.149

Figure 48 – Conventional
Construction: lattice tower at Lake
Mohawk.
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For construction of the Bushkill to Roseland 500kV
line, three different sizes of helicopter cranes are
being used. The smallest, an MD 500, is used
to clip the existing lines so that the towers can
be taken down. The AS 360 Super Puma is a
medium-size utility helicopter that can carry modest loads, such as heavy
duty matting and other supplies. Medium and small helicopters will also
fly materials and personnel along the right-of-way to their respective work
locations. The largest of the helicopters used is the Erickson S64F Air-Crane.
The 25,000-pound Air-Crane is specially designed to lift large loads up to
20,000 pounds and is big enough to carry tower sections. The Air-Crane has
three pilots, two that face front and a third pilot that faces the rear. From this
vantage point the rear pilot has full view of the cargo, which is suspended
from the helicopter by a cable. When the helicopter nears the construction
site, the rear pilot takes over control of the aircraft—he flies the helicopter and
controls the “set” or placement of the object being carried. When he is done
and the object is in place, the front pilots resume control of the aircraft.
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Figure 49 – MD 500 Helicopter.

Figure 50 – Kim Hanneman, Vice President-Delivery Projects and Construction
(left), John Ribardo, Director of Transmission Projects-Delivery Projects and
Construction, Project Manager for the Susquehanna-Roseland Transmission project
(center), and Travis Harrold, Air-Crane Pilot (right) stand in front of an Erickson
Air-Crane.

Not everything delivered by helicopter is suspended by a cable as it’s flown
to its destination. Delivery can take three forms: general delivery; long
line; and precision sets. The long line method is delivery of the loads slung
passively by “long-line” cables suspended beneath the aircraft and brought
to a location. A precision set is the most difficult of the delivery methods. The
load is suspended by a cable and carried to the site. Once there, it is gently
positioned to align with the structure and is set in place ready to be attached.
Precision sets are generally used for what are called the legs, arms, and body
parts of a tower.
When an Air-Crane is used for construction of the towers, the men at the tower
site who are ready to receive the segment being delivered are called a “catch
crew.” Lattice towers require a catch crew of six to 12 men, and the catch crew
for monopole construction consists of four to eight men. The crew are called
linemen when conventional construction methods with a crane are used.
The topography dictates the tower type and method used for construction of
the towers—lattice or monopole towers and whether conventional construction
with a crane is used or whether a helicopter is used. The Air-Crane can
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reach difficult locations and is a much faster
method of construction. At Troy Meadows on the
Bushkill to Roseland line, it took only 63 minutes
to deconstruct (take down) seven towers. The new
monopoles at Troy Meadows were constructed in
about three and a half days with minimal impacts
to the wetlands. As with the original construction,
a boardwalk was built so that the crew could
access the tower locations.

Figure 51 – Air-Crane construction: lattice towers at Lake Denmark.

Figure 52 – The tallest tower constructed on the new 500kV line is at Lake
Denmark. The tower is 240 feet tall and accessed by a boardwalk painted green
to blend with the environment. The tower at Lake Denmark was also constructed
using the Air-Crane.

Stringing the conductors and ground wires is
accomplished by a stringing machine or by
helicopter. A light-weight feeder line known as
a “sock line” is flown by helicopter from one
tower to the next and is threaded into place. In
simple terms the sock line is then attached to the
conductor so that it can be pulled through the
span. Multiple lengths of conductor are generally
required to complete a span are temporarily
spliced together to string the line. Once strung,
the permanent slicing is done, the line is properly
connected to the insulators, and the sag is
adjusted so that the conductor has the proper
amount tension and is the correct distance from
the ground.

its low space requirements and high reliability.
The majority of the equipment is contained inside
a new building, 175 feet long by 90 feet wide.
The major portion of the building is 50 feet tall
and contains the GIS equipment; the control
room portion of the building is 20 feet tall. The
transmission lines are carried to the station by
structures 120 feet tall.
Construction is planned to be completed in June
2014 and the line energized in June 2015. The
Susquehanna-Roseland Reliability Project is the
first 500kV transmission project undertaken by
PSE&G in 30 years.

Figure 54 – Hopatcong Switching Station under construction.

Figure 53 – “Legs, arms, and body parts” used to assemble lattice towers fill the
Tilcon Fly Yard located in the Township of Rockaway (Tilcon Mt. Hope Quarry).

Figure 55 – Aerial View of Hopatcong Switching Station.

A new 500kV GIS switching station was built
in the Borough of Hopatcong, Sussex County,
midway between Bushkill and the Roseland
station as part of the Susquehanna-Roseland
Reliability Project. Completed in 2013, the
“Hopatcong Switch” is located on a 6.5-acre
site near the Weldon Quarry where the new
Susquehanna-Roseland 500kV circuit crosses an
existing 500kV circuit. The area needed for the
switching station was reduced by the use of Gas
Insulated Switchgear (GIS) equipment, known for
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RELIABLE POWER NOW AND INTO THE FUTURE
It has been suggested that the greatest accomplishment of the twentieth
century was to generate and harness electricity. Over the course of the
past century, we have become dependent on electricity, and our use of this
power wonder continues to increase. In the decade between 1995 and 2005,
consumption rose 30 percent. In many ways, however, power generation and
distribution reflect systems implemented in the 1950s and 1960s.150

Figure 56 – Path of the
Susquehanna-Roseland 500kV
Reliability Project.

More than ever before, electrical distribution
systems have been joined, crossing state,
regional, and national borders. The PJM
Interconnection is one example. This RTO is
responsible for planning the transmission
system and coordinating movement of wholesale
electricity in all or parts of Delaware, Illinois,
Indiana, Kentucky, Maryland, Michigan, New
Jersey, North Carolina, Ohio, Pennsylvania,
Tennessee, Virginia, West Virginia, and the
District of Columbia.151 The coordination of
this vast wholesale energy market, involving
multiple independent utility companies and their
infrastructure, makes PJM “North America’s
largest centralized electricity dispatcher.”152 The
PJM looks at and assesses what is needed to ensure reliability of electricity
supplies in a region of approximately 214,000 square miles with a population
of approximately 60 million.153 More importantly, with some 900 buyers
and sellers participating in the PJM markets, it has aided in improved
industry standards for large-scale interconnections, power transmission,
generation, and effective distribution regulation in the power industry. It is
also responsible for “increased efficiency, reliability, consumer savings, and
investments in the transmission grid.”154
The $1.2 billion Susquehanna-Roseland Reliability Project is an example of
these improvements and relationships between companies within the PJM. As
a joint project between PSE&G and PPL Electric Utilities, based in Allentown,
Pennsylvania, both participants in the PJM Interconnection, this new 500kV
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high tension distribution line is one segment in the broader PJM utility network.
The 500kV lines will help maintain reliability of the grid and enable PSE&G
and other utilities to continue to meet the increasing demand for safe, reliable
electric service. Meeting future electric demand will also ensure New Jersey’s
economic growth.
Much has transpired since the initial three-party PNJ Interconnection, the
predecessor of the PJM, was formed in 1927. The number of utilities that are
in the PJM has increased throughout the late twentieth century as well as
the territory served. Regulation has also evolved. In part the Federal Energy
Regulatory Commission (FERC) regulates interstate commerce of energy,
wholesale sales of electricity, and reliability of the grid. In the United States
electric utilities that engage in interstate commerce fall under FERC authority.
The North American Reliability Corporation (NERC) sets standards that
include not only the United States but also Canada, ensuring that exchange of
power with utilities outside the United States meets the same standards.

Figure 57 – The PJM and adjoining
systems in 1972.
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The PJM Interconnection Association, created to administer the power pool,
was established in 1993. This marked the beginning of the transition from a
utility owned and operated regional organization to a completely independent
organization operating the entire PJM system. In 1997 PJM became the first
fully functional Independent Systems Operator (ISO) in the United States. ISOs
are generally formed on a voluntary basis. They were established in response
to a 1996 act known as the “open access” rule, enacted to coordinate fair
and standardized regulations. The open access rule required transmission
owners to offer comparable transmission service to others in a way that is
nondiscriminatory. Its intent was to provide buyers access to all sources of
generation regardless oif ownership.

Figure 58 – The History of PJM.
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In 2001 PJM changed from an ISO to a Regional Transmission Organization
(RTO) and became the first fully functioning RTO in the United States
designated by FERC.155 RTOs are formed by the approval of FERC. An RTO
is “An entity that is independent from all generation and power marketing
interests and has exclusive responsibility for grid operations, short-term
reliability, and transmission service within a region.”156 In the areas where
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an RTO is established, it coordinates, controls, and monitors the high-voltage
transmission system; makes sure that power generation is sufficient to meet
demand; and plans and coordinates transmission additions and upgrades.
The PJM remains profit neutral.
The PNJ Interconnection paved the way for utility power pool innovations in
the United States. The original PNJ agreement, along with its technological
innovations, remains at the forefront of the PJM’s operations and is one of the
major frameworks for policy and regulations that shaped and developed
the modern electric power industry and its standards. The PNJ agreement
illustrated a successful coordination of for-profit private utilities working
together to create a mutually beneficial power system: a large power grid that
ultimately benefited not only each utility but also their customers, providing
more reliable electricity to more customers at a lower rate than the companies
could offer individually.
Although the electric power industry
has developed rapidly since the
construction of the PNJ, the historic
PNJ transmission ring and right-ofway remain intact, slicing through
a heavily populated region and
representing a major accomplishment
and innovation in the development
of modern electrical transmission
and distribution. The PNJ agreement
proved to the world that power
could be transmitted efficiently and
economically between autonomous
entities to the benefit of producer and
consumer alike. The lessons of the PNJ
changed the electric power industry
and continue to influence industry
practices and regulations today.

Figure 59 – The PJM service area,
2012.
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