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CHAPTER 17.7

POWER GENERATION FACILITIES

by

Ronald R. Skabo

This chapter deals specifically with painting power
generation facilities. While such facilities do not present
any major differences in the basic approach to good paint-
ing, and while a properly engineered coating system can
be developed for a power generation facility just as it can
for a chemical plant or petroleum refinery, each facility

has special conditions, environments or regulatory
restraints that will affect the selection of coatings
systems".

For the most part, power generation facilities,

historically, were not located in aggressive environments.
Thus, painting systems were often selected on the basis of
the lowest initial cost. While high performance was not a
major consideration, there were some exceptions, most
notably, power plants located in sea coast environments,
where higher quality coatings were justified because of
humid, salt-water environments.

Several major developments in power generation have
resulted in significant changes in painting attitudes, and
more importantly, in requirements for paint performance.
Nuclear power generating facilities probably had the
greatest impact on painting practices. Because of special
requirements for paint performance mandated by govern-
ment agencies, the quality of surface preparation, applica-
tion, paint and inspection has been raised to a level never
before required in the power generation industry (Figure 1).
In fossil fuel plants, particularly coal-fired, the enforce-
ment of air quality standards has forced installation of flue
gas desulfurization (FGD) systems at many facilities.
These systems have created chemical plants in each
power station resulting in aggressive, corrosive en-
vironments that tax the best protection system.

Other factors that have resulted in painting changes
include increased maintenance cost and aesthetic
awareness.

In addition to protection required for structural steel,
there is a need for lining systems that can adequately
protect ferrous substrates in a totaily immersed environ-
ment. These typically include hydraulic structures, various
storage tanks, and some process vessels. As is the case in
most industrial plants, painting is required in power plants
for protection against corrosion, for reasons of safety, or
for aesthetics, but not always in that order of preference.

I. SPECIFIC PLANT REQUIREMENTS

There are several methods for generating electrical
power. The greatest percentage of megawatts generated

2000

442

in the United States comes from fossil and nuclear fueled
plants. They also represent the most demanding painting
and the greatest challenge to the owner. Equipment and
structures requiring painting are common to both types of
generating facilities, but there are special circumstances
in each type of plant that deserve attention. Nuclear power
plants have more regulatory restraints imposed which af-
fect all facets of critical coating work.

A. NUCLEAR POWER PLANTS

For nonradiation areas of nuclear power plants, paint-
ing requirements generally are the same as for fossil
plants or other industrial complexes. However, in radiation
areas, a new set of criteria is imposed. It includes the abil-
ity to be decontaminated and the ability to withstand con-
ditions postulated for a Design Basis Accident (DBA) or
Loss of Coolant Accident (LOCA) (Figure 2). There are
several ANSI and ASTM standards that pertain to coatings
in nuclear plants (ANSI N5.12@, N101.2®, N101.4%, and
D4082, D4256, D4227, D4228, D4537). Refer to Part 45 of
the ASTM ““Nuclear Standards’’ for present and future stan-
dards pertaining to nuclear plant coatings.
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FIGURE 1
Instailing the nuclear reactor at Hanford Station. The interior of
the containment vessel is coated with a special nuclear grade
coating.
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FIGURE 2
Three Mile Island Nuclear Power Plant, Middietown, PA. Unit 1 is on right. Unit 2 in operation (prior to accident).

Paint performance is of particular concern in areas where
failure could jeopardize plant safety.

ANSI Standard N5.12 defines the most critical areas
as “Coating Service Level | pertaining to those coating
systems, applied to structures, systems, and components,
which are essential to the prevention of, or the mitigation
of the consequences of, postulated accidents that could
cause undue risk to the health and safety of the public.” Of
major concern are the consequences of failure on the safe
shutdown of the plant, mainly within the primary contain-
ment structure. Less critical areas exist in Service Level I,
which “applies to those coating systems which are essen-
tial to the attainment of the intended normal operating per-
formance.”

The United States Nuclear Regulatory Commission
(NRC) exerts control over nuclear power plants pertaining
to public health and safety. Included are painting re-
quirements.” The previously mentioned ANSI Standards
and more recent ASTM Standards detail! critical items per-
taining to painting nuclear power plants. The nuclear
power generating industry requires strict performance
criteria for coatings: extensive testing, quality assurance
and quality control programs for manufacturers, ap-
plicators and inspectors. The resistance of paint to long-
term radiation exposure and decontamination procedures
becomes the first concern. Corrosion resistance (other
than from decontamination chemicals) and aesthetics are
less important.

*Code of Federal Regulations, Title 10, Chapter 1, Energy, Office
of the Federal Register, National Archives and Record Service,
General Services Administration. Obtainable from the Superinten-
dent of Documents, Washington D.C., Part 50, Licensing of Pro-
duction Utilization Facilities (10 CFR 50).
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The potential for radioactive contamination
associated with nuclear plants requires concrete surfaces
to be painted with materials similar to those used on steel
substrates.

One of the most critical aspects of selecting coatings
for “Coating Service Level I” is determining which system
meets the criteria. Probably the most significant tests that
systems must pass include 1) the DBA, 2) exposure to
radiation, and 3) abllity to be decontaminated.

The DBA test involves exposure to a temperature/
pressure/time environment, plus certain spray solutions
such as sodium borate, sodium thiosulfate, sodium
hydroxide, and/or boric acid. Depending upon the nuclear
reactor design, the temperature/pressuref/time sequence
can vary, with temperatures often exceeding 300°F and
pressures approaching 70 psi. In addition, the coating
must withstand anticipated radiation levels and then be
able to be decontaminated to acceptable levels. The
severity of these tests limits the generic types of coatings
that can pass and places a greater than normal emphasis
on the total coating system including surface preparation,
application, and inspection. Coatings that meet these
criteria for steel surfaces are inorganic zincs (Figure 3),
epoxies, or modified epoxies. As with any critical applica-
tion, there can be no compromise in the quality of surface
preparation and workmanship (Figure 4).

B. FOSSIL POWER PLANTS

For many years, a great number of fossil fuel power
plants were fired with gas or oil. These are relatively clean
fuels that do not create serious atmospheric corrosion
problems or place special demands on paint performance.
Even with coal fuel, there was little effect on paint re-
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