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Chuck Goodnight: Employment issues
of today and tomorrow

onstruction of new nu-
clear plantsisthe current

buzz in the industry. As

The people employed at nuclear plantsin
the future may be the ones now working at

auto and aircraft plants,

next-generation reactor designs
move from drawing board to the construction stage in the near future, the
industry’s existing fleet of plants will keep operating for decades. Where
will the workers for all those plants come from?

Chuck Goodnight has been investigating personnel issues at nuclear
power plants for more than 10 years. As president of Goodnight Consult-
ing, inVienna, Va., he has focused on employee attrition and retirements,

and the effects of those changes. His company has been in business since

2001, but Goodnight has been an industry consultant since 1990. He start-

ed hisnuclear career in 1984 working for the departments of Defense and

Energy.

Goodnight talked about manpower issues with Rick Michal, Nuclear News

Senior Editor.

Goodnight: “[T]here is no dialogue about
where people will come from to work in
[new] plants.”

The manpower issue in the nuclear indus-
try has been talked about for along time. In
fact, Nuclear News did an article on it ti-
tled “ Nuclear employment: More people
needed” back in November 1981. Isthere
anything new about the issue that should
draw the industry’s attention?

There are two items that could be high-
lighted. Thefirst isthat thereis a potential
to keep more people working in nuclear
plants by increasing the maximum allow-
ableworking age. A lot of companies still
have strict age limitsfor retirement, but in
reality, some people don’'t want to retire
at age 65 and are mentally and physically
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fit for five or ten more years of service. If
an engineer is 75 years old, for example,
and isfit and wants to work, | think he or
she should be allowed to work. I'm not
sure how to define that future age bound-
ary, but in cases where companies have
forced retirements, they may be hindering
their own efforts to retain needed skill
sets.

The second issue that needs to be taken
under consideration is new plant construc-
tion. Thereisalot of energy and dialogue
by theindustry and the Bush administration
in that regard. | think we're going to see
some mixed resultsrelated to that effort. On
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one hand, once new construction begins,
it's going to create an age of growth in the
industry, arevival of what happened in the
1970s and 1980s when many plants were
being built at the same time. On the other
hand, new employees hired by the industry
during that time may be attracted to work
only at new plants. That meansthe existing
operating plants may be at risk of losing
some of the people they’ ve worked so hard
to attract. | think theindustry hasto be care-
ful asitlooksat new plant construction—in
an erawhen theindustry issaying it isrun-
ning out of people, asuddenincreasein de-
mand will make the problem worse.
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Is there an industry effort to address the
new construction issue?

| am currently working on a project
through EPRI [Electric Power Research In-
stitute] on new plant staffing, but thereisno
dialogue about where the people will come
from to work in those plants. Saying that, |
am optimistic. We live in a country with a
large population and a significant educa-
tional infrastructure. In an era where the

tute of Nuclear Power Operations [INPO],
and even the International Atomic Energy
Agency [IAEA], in Austria, and publicly
sharing their approach.

You mentioned the | AEA. |s the manpower
issue worldwide?

Itis. Thereasonisthat the development
and construction of nuclear power plants
worldwide has occurred within a fairly
tight time frame,

“[CJompanies still have strict
age limits for retirement,

but ...some people don’t
want to retire at age 65 and
are mentally and physically fit
for ...more years of service.”

from the mid-1960s
to the mid- to late
1980s. Except for a
few examples here
and there around the
world, most nuclear
plants were built in
that time frame. For
example, the French
and German plants
were all built in that
same time frame.
With the 20- to 30-

auto and airline industries may be trending
downward, thousands of people with skills
may belooking for jobs. Asthe demand for
power increases and more power plantsare
built, including nuclear plants, I’ m comfort-
ablethat we' re going to find away to oper-
ate them.

In general, how hastheindustry responded
to the manpower problem?

The industry’s response has been slow.
There are some companies that are prepar-
ing for staffing issues with an appropriate
and well-paced approach. But acrossthein-
dustry, most companies are focusing only
on their daily operating and safety con-
cerns. The staffing issue is real, however,
and they know it’'s coming, even though it
keeps getting put on the back burner.

Which companies are being proactive on
theissue?

The Tennessee Valley Authority [TVA]
has been the most aggressive. TVA began
about five or six yearsago to look at its nu-
clear plant staffing requirements. The peo-
pleinvolved in the process did such agood
job within the nuclear division of TVA that
they were promoted to the corporate level.
They have become the key personnel in
doing what is called “work force plan-
ning,” which is projecting what the per-
sonnel needs will be for al of TVA’s nu-
clear, fossil, and hydro plants. | would say
that TVA is the industry’s leader in this
area.

Will othersin the industry beat a path to
TVA sdoor?

Some of them already have. The people
at TVA have been very generous in going
around to industry organizations like the
Nuclear Energy Institute [NEI], the Insti-
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year career expect-
anciesin these countries, the same asin the
United States, they end up with the same
problem that we have.

Other countries, too, are experiencing
manpower issues. In Brazil, for example,
there are only two plants, Angra-1 and -2.
One was built in the 1980s by Westing-
house and the other in the 1990s by
Siemens. One has a set of documents in
English, the other in German, in a country
that speaks Portuguese. They are very con-
cerned and activein trying to figure out how
they are going to operate those two plants
and athird one [Angra-3] they have started
to build, because they don’'t have an infra-
structure of nuclear engineering programs,
or anuclear navy, or any of those types of
sources.

What is wrong with a company waiting to
hire new personnel until the need isthere?

Inaword, risk. That isnot aterm the nu-
clear industry likes to use, because it has
negative connotations. The risk is that a
problem can arise and an adequate number
of peoplewith the requisite skillswon’t be
availableto deal withit. | don’t believethis
equatesto safety risk, of course. | think that
safety is always going to be a priority and
the nuclear industry is not going to loseits
handle on safety. But what | would expect
isthat acompany that has not hired enough
people at the right time might end up where
its nuclear plant would have to lower the
power level, or extend an outage, or lower
its capacity factor. All of these thingsrelate
to apotential increasein costs. Theplantis
going to be producing less power but will
have essentially the same O& M [operating
and maintenance] costs, and the revenue
will be reduced.

Another thing that is likely to happenis
that there will be an increased regulatory
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scrutiny of the plant. That, too, would cost
the company additional dollarsin order to
respond to that increased scrutiny.

Why wouldn’t safety be affected by a short-
age of manpower ?

Having been in the industry for so long,
my feeling is that nuclear and personnel
safety override everything that is donein
the industry, absolutely, even to the extent
of losing money. On agiven day, if aplant
is not safe to operate due to a condition or
due to apersonnel error, the first thing that
management is going to do is shut down the
plant, or reduce power, or do whatever is
necessary to minimize or eliminate a safety
risk. From a nuclear safety perspective,
plant management would take the financial
hit before it would ever alow a nuclear
safety issueto arise.

How are utilities addressing knowledge
lossthat will occur because of attrition and
retirements?

Theterm theindustry isusing is“knowl-
edge retention.” | call attrition and knowl-
edge retention the two sides of a double-
edged sword. It’s one thing to |ose people,
but it's another to capture the knowledge
they have before they leave. Thereisalot
of talk about this concept by the industry’s
institutional organizations—INPO, EPRI,
NEI, and the IAEA—but not many nuclear
companies have formalized an approach for
addressing it. The few approaches | have
seen are fairly consistent in that they have
five major elements.

The first element is to determine where
thekey skill or knowledge areas are. For ex-
ample, a systems engineer is needed in or-
der to support areactor coolant pump. It's
a specific skill set that the plant needs to
maintain, as opposed to someone who can
do database management in support of the
information technology organization—be-
cause database management is not neces-
sarily a nuclear skill. The second element
is to identify the expected attrition rate in
those skill areas. Thethird element isto de-
termine what knowledge in a specific key
area has aready been documented, and the
fourth isto then develop a program to cap-
ture the balance of the undocumented infor-
mation. For example, if 80 percent of the
information about a particular task or activ-
ity isdocumented, then the other 20 percent
isin some engineer’s brain. The fifth ele-
ment is one of the hardest parts, and that is
to integrate newly captured information
into existing documents, procedures, and
training programs.

What areas of the plant are going to be
most affected by attrition and retirements?

From our surveys, as well as my work
with clients, it's clear that the first and
largest area is maintenance. This includes
al of the maintenance craft skills—me-
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chanical, electrical, and instrumentation
and control technicians. The second largest
group—almost the same size—is the engi-
neering area. Those two together—mainte-
nance and engineering—are expected to
make up about half of all theattritionin the
near term. These are skill sets that don’t
come about through a new hire who has
gonethrough atraining program. These are
areas that take recruiting, hiring, training,

provements, and the second is by adding
new technology. For example, operators
now can use Palm Pilot—type devicesto take
readings and record information. The third
approach is through the reduction of work
scope for nonsafety-related activities.

Are people today coming to the nuclear in-

dustry from other particular industries?
Not really. New workersare still largely

coming right from

“[The] maintenance and
engineering [areas] are
expected to make up

about half of all the attrition
in the near term.”

college. The indus-
try isalso producing
some of itsown. By
that | mean that it’'s
still common for op-
erations staff to be
hired either out of
high school or from
avocational school,
without four years
of college. The in-

timeinthefield, and retention effortsto get
people up to speed and ableto do thejobin-
dependently. In most cases, it takesthreeto
five years for a maintenance technician or
an engineer to be able to work indepen-
dently and betrusted to do al the thingsthat
are appropriate within that job skill.

If it takes three to five years to train in the
maintenance and engineering areas, but
only X number of nuclear companiesarefo-
cusing on filling the void, then something
hasto give, correct?

Exactly, and that’ smy big fear. However,
there are still sources of personnel beyond
the usual method of hiring people out of
college. For example, as | referenced ear-
lier, other industries can be tapped, such as
auto manufacturing, airline manufacturing,
and airline operations. All of them have sig-
nificant numbers of maintenance personnel
and engineers. If the auto industry’ s finan-
cial data keep trending down, | would ex-
pect a lot of people will be available who
have extensive experience—up to 15 years
of maintenance or engineering experience
on mechanical, electrical, and electronic
systems. The nuclear industry may be able
to hire these people and not require them to
have threeto five years of training to ready
them for work. Y ou’ reright, though, some-
thing has to give. The nuclear industry
doesn’t have thelead-timeto hire peopl e of f
the street and get them fully trained before
existing employees start | eaving through at-
trition and retirement.

According to statistics you’ ve compiled, 40
percent of the workers who retire from the
industry in the coming years won't be re-
placed. How will plants compensate for
those losses?

In discussion with my clients, they’ vetold
meit will bethrough acombination of three
approaches. One is through process im-
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dustry then trains
them internally through accredited training
programs. Another source, although it's
not as large as it used to be, is the nuclear
Navy. People will enlist and work for sev-
eral years in the Navy and decide they
don't like the travel or the environment.
They want to stabilizetheir lives, and since
they’ re experienced in nuclear operations
systemsin naval propulsion, it makesthem
great candidates with alot of training al-
ready behind them.

Regarding colleges, people are not nec-
essarily schooled as four-year degreed stu-
dents. There are some new programs devel-
oped by universities and community
collegesin coordination with individual nu-
clear companies to specifically attract and
train prospective employees and then work
them into the hiring

found that asthe plants were getting to what
| call a“comfortable” staffing level, they
were soon going to be losing employees to
retirement. A lot of plants are now reach-
ing 20 to 30 years of operation, and the peo-
plewho started those plants are nearing the
end of their careers. That means aretire-
ment cliff is coming. As the industry
processes license renewals and plants add
another 20 years of operating life, their fo-
cus is going to have to be turned toward
finding enough peopl e to operate the plants.
These dynamics are what drove my interest
inthisissue.

What is a retirement cliff?

It'samassing of potential retirementsin
a short period of time. When a company’s
expected number of retirements is plotted
over ashort period, the “cliff” formsasthe
curve becomes more vertical. If the curve
becomes exponential, then the cliff be-
comes obvious.

Since 1997, the employment level of the
nuclear power industry in the United
States has been reduced by 20 percent.
Why?

Initialy, alot of the employment reduc-
tion was the result of planning, and much
of it began with contractors. Back in the
1980s, when the companies came out of
their “construction organization” approach
and began to take the plantsinto operation,
the first people to be downsized were con-
tractors. But once the plants got to the point
of looking at how to operate more effi-
ciently from acost standpoint, they realized
that personnel was about 70—75 percent of
the nonfuel O&M costs. They determined
that staffing issues were a big part of their

process. These peo-
plewould be consid-
ered technical staff,
such as technicians,
mechanics, and non-
degreed engineers.
FirstEnergy Nuclear
Operating Company
in Ohio and STP
Nuclear Operating
Company in Texas
are doing this with
community colleges
in those states.
There are other pro-

“The nuclear industry
doesn’t have the lead-time
to hire people off the street
and get them fully trained
before existing employees
start leaving through
attrition and retirement.”

grams that are simi-
lar around the country, too.

How did you become interested in the man-
power issue?

I’'ve beeninterested in it for the past four
years. Prior to that, staffing levelsat nuclear
plants were decreasing consistently, but
then four years ago, they started to flatten
out. | wanted to know what was going onto
drive that change. As | researched it, |
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total costs. The consequent staffing reduc-
tion became the next step.

Coincidentaly, theindustry has consoli-
dated within the past five years or so. It
went from more than 40 operating nuclear
companies to 25. Instead of afew fleets of
nuclear plants, there are now many fleets.
These fleets have realized economies of
scale and have taken advantage of standard-
izing best practices within their different
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plants. This has alowed them to reduce
staffing even further.

What about hard numbersfor employeesin
the industry—today as compared with
1997, for example?

I’ve never had total industry staffing
numbers because I’ ve never had access to
100 percent of the industry’s data. How-
ever, | typically get information from 70-75
percent of the industry, so | feel comfort-
able making a calculation on an average
plant perspective. From that view, in 1997
the average single-unit plant had just over
900 employees. By comparison, it had 798
employeesin 2004.

For two-unit plants, in 1997 the average
was amost 1500 employees, compared
with 1116 employeesin 2004. These num-
bers include on-site personnel, as well as
long-term contractors, security guards, and
corporate employees supporting the nuclear
programs.

Looking at single-unit plants as opposed to
multi-unit plants, do attrition ratesand hir-
ing expectations vary?

Theattrition rates vary, but not by much.
The difference is only about one percent-
age point higher at multi-unit sites com-
pared with single-unit sites. Obviously, that
translatesinto adifferent number of people
because amulti-unit plant hasalarger staff,
but asa percentageit’ s about the same. The
hiring expectations vary significantly
though, but it seems to be based more on
company plans and goals than on the num-
ber of reactors at asite.

With regard to new employees, what have
you found asfar astheir enjoying their ca-
reersin theindustry?

If you are asking me if these new em-
ployees will stay around, the results are
mixed. Several companies I’ve worked
with have had good retention rates for new
hires, while others have not been able to
keep even half of them for more than two
or three years. These companies will bring
inagroup of 10 or 15 engineers, all college
graduates with engineering degrees, and af -
ter two or three yearsthere are no more than
five of those 15 left. I'm not sureif it'sa
company issue, or regional, or if it’sthein-
dustry itself.

But by and large, the retention issue for
new workersis clearly a problem, one that
may be tied to developing a more positive
image for theindustry. It may bethat thein-
dustry has to get down to the elementary
school level to reach out to students who
may one day become the work force. Nu-
clear power should be promoted as exciting
and fulfilling, as well as safe and reliable.
By the time these students get to high
school or college, they will be better in-
formed about whether nuclear is something
they want to pursue as a career. W
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