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1982 Power Program Summary 
Volume I 

For the fiscal year ended September 30, 1982 
Tennessee Valley Authority 

A corporation wholly owned by the United States of America

T VA is a corporate agency of the United States Government. It was 
established by Act of Congress in 

1933 to develop the Tennessee River 
system and to assist in the development 
of other resources of the Tennessee 
Valley and adjoining areas.  

The production and sale of electric 
power are part of TVA's resource 
development program. TVA supplies 
power at wholesale to 16C municipal and 
cooperative distributors and one privately 
owned electric system which in turn 
distribute power to nearly 2.9 million 
customers in parts of seven States. TVA 
also supplies power directly to 50 
industrial customers with large or 
unusual power requirements and several 
Federal, nuclear, aerospace, and military 
installations.  

Financially, the Power program is 
separate from other TVA programs. It is

required to be self-supporting and self
liquidating. Power accounts are kept in 
accordance with the uniform system 
prescribed for electric utilities by the 
Federal Energy Regulatory Commission.  

This report deals with TVA's electric 
power activities. Additional information 
about "ower or other activities may be 
obtained from the Director of Informa
tion, Tennessee Valley Authority, Knox
ville, Tennessee 37902.  

This report, published in two volumes, 
provides a summary of TVA power and 
distribute operations in fiscal year 1982.  
Volume I data is based on the TVA fiscal 
year ending September 30, 1982, unless 
otherwise noted. Volume II data is based 
on the distributors' fiscal yeas ending 
June 30, 1982.

Board of Directors 
Charles H. Dean, Jr., Chairman 
S. David Freeman, Director 
Richard M. Freeman, Director 

General Manager 
William F. Willis 

Manager of Power 
Hugh G. Parris 

General Counsel 
Herbert S. Sanger, Jr.  

Comptroller 
Robert L. Yates
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Statistical Summary 

Fiscal Year 
1982 1981 

Sales (billion kWh)** 109 115 
Revenues (millions) S 3,982 $ 3,780 
Payments in Lieu of Taxes to States 

and Counties (millions) S 163 $ 137 
Total Operating Expe,.ses (millions) S 2,461 $ 2,590 
Net Interest Charges (millions) $ 872 S 995 
Net Income or Loss* (millions) $ 390 $ 216* 
Increase or Decrease* in Retained Earnings (millions) S 281 $ 302* 
Total Payments to U.S. Treasury (millions) S 129 S 106 
Total Assets (millions) $17,736 $15,648 
Average Annual Residential Use (kWh) 13,760 14,250 
Average Cost per Residential 

Kilowatthour (cents) 4.62 4.07 

*Deduct - After the $40, million provision tor loss on deterred nuclear construction (See note 3 "Notes to Financial 
Statements") 

"Represents total TVA sales iat the delivery point to distributors, industries, and Federal agencies. The 1982 total sales to 
ultimate customers is 104 billion kWh. For 1981 total sales to ultimate customers was H11 billion kwh. The difference 
between TVA sales and sales to ultimate customers is the power lost in distribution facilities.  
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Viewpoint

T he year 1982 has been z turning point for the Office of Power and for TVA. We have recognized for 
some time a critical, fundamental change in the 

electric utility industry. We have now been able to quan
tify the problem and therefore effect a timely response.  
The challenge has been to match our levels of activity 
to a new market outlook for electric energy. And the 
results have been most gratifying.  

To understand the sigi 'cance of the action taken in 
1982. it is necessary to review the fundamental changes 
in the electric utility industry.  

Through the early 1970s, TVA power sales were grow
ing at a rate of about seven percent a year. We had 
enjoyed the benefits of significant technological advance
ment in the 1950s and 1960s with the development of 
the large central generating units. New capacity had been 
brought online, producing power at lower unit costs 
than previous units. And there was a hungry market for 
power developing right along with the industry when 
TVA was planning the construction of nuclear power 
protects in the late 1960s and early 1970s.  

By the early 1970s, the utility industry had essentially 
reached a plateau in major technological development, 
and in the mid- to late-1970s, costs were rising rapidly.  
Coal which was $6.51 a ton in 1972 was $41.34 a ton 
by 1982. And TVA, one of the Nation's largest coal 
buyers, burned 28.8 million tons in 1982.  

Inflation, rising interest rates, regulatory changes, new 
environmental rules, and construction delays took a dras
tic toll on construction costs. While we had planned in 
the latc 1960s to bring Browns Ferry Nuclear Plant 
online at $123 per kilowatt, it actually came online in 
1974 at $284 per kilowatt. The firs unit at Sequoyah 
Nuclear Plant came online in 1981 at $919 per kilowatt.  
Interest expense, mainly to support the construction 
program. began to rival coal as the largest budget item.

While remaining below the national averages, the cost 
of power to consumers began o climb as well. The 
average cost per residential kilowatthour rose from 1.3 
cents in 1972 to 4.6 cents in 1982. The average cost per 
kilowatthour sold to large industries rose from 0.6 cents 
in 1972 to 4.1 cents in 1982.  

In 1982 we dealt with four issues: 
1. Our market had changed drastically.  
2. It was not possible to "produce" our way out of 

the problem as we had in the past.  
3. It would be possible to fail if we could not change 

to meet our market conditions.  
4. We could change successfu!Xy.  
Item four is the consequential one. We changed signif

icantly in 1982 to match our market.  
In some cases it was through increased emphasis on 

existing programs such as the recognition of energy 
conservation as a viable Qconomical alternative to increas
ingly expensive capital expansion. Our conservation 
programs to date are saving the use of approximately 
1.4 billion kilowatthours annually for over 330,000 
residential, commercial, and industrial consumers.  

In other cases unprecedented action was required, such 
as the scaling back of our nucleai construction program, 
resulting in four nuclear generating units being cancelled 
and four units in deferred status.  

Cancellation of four units brought our construction 
more in line with new, lower sales projections And the 
cancellation will provide a net saving to consumers of 
about $265 million over the next 10 years and $546 
million over the next 20 years, compared to what costs 
would have been if we had continued to build. Electric 
rates are lower today-and will be in the future-than 
they would be without this action.  

Power people at every level have been involved in the 
efforts to hold the line on costs and to match Power

activities to the market. Some moves have been painful.  
The Power work force was cut by 2,000 employees. In 
monthly top management meetings, we have focused on 
financial and budgetary concerns.  

Recent gains have returned us to the top ranks of US.  
electric utilities in the area of heat rate, the efficiency 
with which coal is turned into electric energy. In 1982 
alone the effort saved TVA consumers about $12 million 
in fuel costs.  

We have worked to cortinue a strong rapport with 
our local partners, tne r anicipal and cooperative dis
tribute. - of power, to support their efforts to provide 
improved service for consi mers.  

In spite of a recoid sales drop, we experienced strong 
financial performance. Because of some rather bold 
actioi ' i cancelling and dekferring nuclear units and good 
performance in operating and maintenance, we were able 
to declare $184 million in revenue credits for 1983 and 
to close out the year recommending a net effective 
increase in retail power bills of only 4.4 percent for fiscal 
year 1983.  
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Sales 

Total power sa'es for fiscal year 1982 dropped to 108.5 
billion kilowatthours from ! 14.8 billion kilowatthours 
in fiscal year 1981 for the lowest sales ir seven years.  
Production cutbacks by large industrial users were

Financial Analysis 
primarily responsible for this drop in power sales.  

The 6.3 billion kilowatthour reduction is the biggest 
drop in absolute numbers from one year to the next in 
TVA history. And at 5.5 percent, it is the largest annual 
percentage decrease in electricity sales since World War 
II.  

Sales to the local electric distribution systems were

down one billion kilowatthours from 1981 to 75.7 bil
lion kilowatthours. The distributors' resi&dntial sales 
were down 2.4 percent to 34.7 billion kilowatthours, 
even though the total number of ultimate residential 
customers increased slightly. The average annual residen
tial consumption declined from 14,250 kilowatthours :o 
13,760, due to TVA and distributor conservation pro
grams, rising electricity prices, and mild summer 
temperatures which greatly reduced expected air
conditio.iing loads.  

Commercial and industrial sales on the local power 
distributors' systems declined only slightly. However, 
for TVA direct-served custot ers, the largest industries, 
sales were at their lowest level in 18 years at 15.5 billion 
kilowatthours, down 6.7 billion from 1981. Hardest hit 
were aluminum plants which reduced energy use by 49 
percent in 1982 from 1981 levels.  

Sales to Federal agencies were up 1.7 billion kilowatt
hours to 17.0 billion. The slight increase was due par
tially to the fact that the Department of Energy seasonal 
power reduction option ended in late 1981 and in part 
to the fact that another power supplier dropped a por
tion of their Department of Energy load, which TVA 
picked up.  

Revenues and Expenses 
While sales were down, operating expenses were down 

as w-'!. Overall system fuel expense declined from $1.45 
billion in 1981 to $1.32 billion in 1982. Lower power 
demands allowed TVA to use much less coal and to back 

TVA Power Supply
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off much of the higher cost generation during the year.  
TVA burned iust 28.8 million tons of coal during the 
%ear. compared to 35.6 million tons in 1981. Coal-fired 
generation at 68.1 billion kilowatthours in 1982 was at 
a 15-year low. Many of the higher cost coal-fired units 
were on standby for extensive periods, and staffs at two 
coal-fired plants were cut back by 4C percent when the

units wer- placed on standby status. The high-cost com
bustion turbine units, which provide a standby peaking 
power source for the system. -vere fired only briefly in 
January for peaking purposes and totaled only 32 million 
kilowattlours for 1982 compared with 131 million kilo
watthours for 1981.  

In addition to using less high-cost generation, TVA

L.J
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had more generation available from lower cost sources.  
Nuclear power production was up from 21.5 billion kilo
watthours in 1981 to 28.0 billion in 1982. Sequoyah 
Unit 2 began commercial generation in June, and the 
two units at Sequc/ah produced nearly 10 billion kilo
watthours of power during the year. At the same time, 
the hydro system climbed back from the dry year of 
1981 to more normal generation with 17.8 billion 
kilowatthours of low-cost power.  

Overall system fuel expense was down to 13.81 mills 
per kilowatthour generated from 14.02 mills per kilo
watthour in 1981.  

The resulting low overall generating cost proved 
highly competitive on the interchange piwer market 
with our neighboring utilities. In 1982 TVA was a net 
exporter of power by 623 million kilowatthours.  

Also in 1982 TVA paid $163 million to States and 
counties in lieu of tax payments. The amount is 5 percent 
of revenues fr,)m sales of electric energy for the previous 
year, excluding Federal agencies. Payments in taxes and 
tax equivalents by the municipal and cooperative dis
tributors of TVA power during their fiscal year (which 
ended June 30, 1982) totaled $58 million. This made an 
overall total of $222 million in payments to State and 

local governments from TVA and distributors, or about 
$77 per electric customer in the TVA region.  

TVA is required to pay a return to the U.S. Treasury 
on the outstanding appropriation investment in the 
power system as well as to make an annual repayment 
on this investment. For 1982 the return on the invest
ment was $0C9 million, and the repayment amount was
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S20 million, for a total of $129 million.  
Interest payments on "rVA power bonds and notes 

were $1.38 billion.  
Sytem operating expenses for the year were $2.461 

billion, a decrease of $129 million from the previous 
year. Other income aid deductions included a '257 
million amortization of loss on the cancelled nuclear 

generating units.  
TVA reported a net inc me of $390 million for fiscal 

year 1982. Operating inc, ne was 1.10 percent of cur
rent year interest charges A revenue credit of $184 
millon was declared, of wh ch $140 million was applied 
initially in fiscal year 1983 and $44 million retained for 
future application.  

Financing 
Net borrowings to finance new power plants and other 

assets were $1.375 btilion during the year, bringing the 
total to $14.160 billion outstanding. Five 30-year t rm 
'nd issues were sold to the Federal Financing Bank.  
Ihe first was for 5650 million at 13.035 percent, the 
second for $700 million at 13.565 percent, the third for 
$300 million at 13.575 percent, the fourth for $350 
million at 14.125 percent, and the fifth for $100 million 
at 11.945 percent. Short-term debt was redu ed by $725 
million during the '-er.  

TVA entered into a nuclear fuel sale-leaseback arrange
ment with :he Seven States Energy Corporation in fiscal 
year 1979. The arrangement is designed to benefit present 
ratepayers by delaying the recovery of interest payments

Tonu powr, ulvp for fi6sdl wv 19R2 dropped to 10. 5 nhdlon 
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on nuclear fuel until the fuel is burned. The corporation 
financed its purchiases of nuclear fuel from TVA with 
borrowings from the Federal Financing Bank On 
September 30, 1982, those borrowings totaled $1.258 
billion, an incrtase of $366 million during the fiscal year.

Rates 
Based on revenue and expense estimates going into 

1982, a 9.6-percent electric rate increase for fiscal year 
1982 was approved in wholesale rates. And TVA was 
able to confine its rate actions to that single rate increase 
forthe year. Even though sales and revenues were under 
the original pre ictions, good operations and stringent 
cost control held operating expenses below the original 
estimates as well.  

Local power distributors' residential customers received 
an average 8.6 percent increase on their average monthly 
rate. For 1,000 kilowatthours, the monthly cost under 
the most widely used rate went from $42.05 to $45.67.  
At the 4,000-kilowatthour level-typical usage for an 
electrically heated home during the coldest month of 
winter-the electric bill under this most widely used rate 
level in the Valley went up from $167.9 in 1981 to 
$182.44 in 1982.  

For small commercial users such as barber shops, con
venience stores, and service stations, the average cost rose 
from about 4.9 cents per kilowatthour to 5.6 cents. The 
medium-use commercial customers (large banks, com
mercial office buildings, and some light industrial 
companies) paid an average of 4.7 cents per kilowarthour 
in 1982 compared with 4.2 cents in 1981. The larger use 
customers of distributors (large universities and foun
dries) paid an average of 4.3 cents per kilowatthour in 
1982 compared with 3.6 cents in 1981.  

Large industries and Federal agencies served directly 
by TVA paid an average of 4.03 cents per kilowatthour 
in 1982.

A .-Crage Coc't o" Coal Burned TVA Payment ii Lieu of Taxes 
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Load 
During fiscal year 1982. we confirmed that the outlo• 1.  

lor cir.-;rcitv ýales is for very low growth rates com
par-d w ith histoncal trends and that the Power program 
had overcommitted to new capacity. The expenditure, 
required to finance the nuclear construction program 
were now driving TVA power rate-, along w"th fuel costs 
and at a tirrc when tne demand tor electric- was falling.  

The maior factors in determinin:g aJ growth-
economic activity. prace and availa lit. f substitute 
tues. price ot electricity, impact ot conservation 

programs. and the Department ot nerpg uranium 
rnrichment program-were examined .~ various levels 

ot prolected gr)owth. Because of consider.iole uncertainty 
in predicting each tact, - and because each can have major 
impacts on load grou h. TVA produced a range of load 
!orccasis designed t,, reasonably bound the parameters 
),t tu:jre possible growth in electricity requirerrn-ns.  

I u;;rr.a:ev. TVA ettled on high. medium. and low 
. ,rc.ast-, rr the ':'s2- • period. RBt decisrin.s rtgard

;r :apaci:v expanrion were prlmariiy based on the high 
-r'c oi t ore-iast in order to ensure the capabilitr of 

7-.ce:ng re•no.al power requirements iteconomic, growth 
d,;c, :o.'il,, the h.gh-side estimate. That is our first 

.rc-''isp r'nii'. as a public utiji'; .  

- rr. under this high-growth torccast. which had onlk 
a :;-pcrcen: probatihits ot being reached. TVA would 
r..: need al' ot -he planned capacity expansion under the 

'x;,.ng; constru..ion program.  
Th;s maior po)ici issue was decided amid the most 

:n:crn\e ettou ir. T\A histor% to involve the public 

:n. lanring for the Power program

Forecasting and Future Power Supply 

'AUCTInV

77T cancellat.on of fou n.ciear units udi st consImers $546 million otr t lh next 20 yars by avoiding expenditur~ not new -tr ir• proiud 

.an mple powetr supply

In January 1982, the specific study entitled"Review 
of the TVA Load Growth/Plant Construction Situation" 
was given wide public distribution throughout the "i VA 
region. The published analysis expla'ned the load growth 
outlook and demo-.strated that the current construction 
program was resulting in expenditures much greater than

required :, meet projecd.-l future power demand. It ex

amined the effects of several options available to TVA.  
Comments were publicly solicited ai.d received from 
many individual citizens, business groups, political 
figures, and citizen groups through public meetings. calls 
to the Citizen Action Otttce, and through the mail.
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U
Watts Bar Nuclear Plant

Bellefonte Nuclear Plant 

Tota' additional capacity by 1990 

Hartsville Nuclear Plant

Unit 1 
Unit 2

'.2"0,300 
12'0,000

Unit 1 1,332,000 
Unit 2 1,3.12.000 

6,4: 5,000 
Indefinitely Deterred Units 

A-I 1,287,000 
A-2 1,287,000

TVA 1982 Nuclear Construction Schedule 

Percent 
Caa:ity .k Complete

Yeliov Creek Nuclear Plant 

Hartsville Nuclear Plant 

Phipps Bend Nuclear Plant

Unit 1 
Unit 2

1,375,X00 
1,375,000

Cancelled Units 
1,287,000 
1,287,000

Unit 1 
Unit 2

In March 1982, after consideration of all public input, 
:hc TVA Board decided to defer construction of the 
Hartsville A (two units) and Yellow Creek (two units) 
Nuclear Plants. About five months later in August 1982.  
the Board also cancelled the Phipps Bend (two units) and

1,287,000 
1,287,000

*September 1982

Hartsville B (two units) nuclear projects which had been 
deferred earlier. These actions combined are expected 
to save consumers S546 million over the next 20 years 
by avoiding expenditures no necessary :o provide an 
ample power supply.
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Rates
Retrospective 

The bottom line for the vi.' litv of the TVA Power 
program is competitive rates And for much of the 
49 -vear hstory of the agency. TVA rates have been ,ell 
below the C.S. national average.  

When TVA was established in 1933. rhe typical resi
dential cost of power- n tionally was abo at 5.5 cents per 
kilowarhour. where power was availab! -. TVA leader
ship reviewed the potential use of electicnt in the Valley 
and set retail rate- at -bout half the typical rates in order 
:o promote the wide-r possible use ol power.  

In 1937 residentia! rates for TVA powtr averaged 1.85 
cents per klowattho;:r. and the national average cost was 
4 ._, cents From 194: through the 1960s. both TVA and 
national residential rates declined, with TVA remuning 
.t about one-half the national average. During the 1960s, 
TVA residential -ost, were less than one cent per kilo
warnhour.  
A.- might be exF:p. ed average annual residential usage 

in the Vallev soared irom 1.379 kilowatthours in 1937 
to S.,a6 in 196C to i4.56C in 19'". pea..ing a> 16.40C 
in. 19. Valley residents w;e using mo.e and more elec
:micxi energv and using it for basic functions such as home 
heating 

L cagr natii•nail\ racked the TVA pattern, but at 
h.':,h .:on r levels. Na:.onal "verage annual residential 

use was ': ki!oatni..iurs in 1937-3.'' - in 196C, and 
*.I': in, :9 

Begining n 197:. inflation and the oil embargo, 
h;,h interest rates. increasing construction, labor, mate
r:i' . and tuel costs began te, pull c.-ts up overall.

.4:.rag annsag ! -erenuitral e in thr Vltaie uloard fn -n 1.379 kilowatthours in 1937 to RX6 in 196C to 14.S60 in 1970. peaking st 16.40C 
:n 19'7 Rerspnding to nastng prces and conuir-s.on. prngrams, rauienrtza consumers began to moderate sage in the Late 070s Avtragr 
ann.ual Me in 1982 was 13.76C.

Average Residential Power Costs* 
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National average residential rares rose from 2.09 cents 
per kilowarthour in 1970 to 6.34 in 1982. The TVA area 
average was 1.03 cents per kilowatthour in 1970 and 4.62 
in 1982. Residential usage in the Valley flattened, while 
average national residential "se continued to climb, but 
slowly, reaching 8,903 kilowatthours in 1982.  

TVA's competitive edge at the comme- ial and indus
trial ,evels, traditionally sharp, has beer educed by the 
effecti f escalating . .;.s. In 19'2, the average commer
cial anid ndustral rate for the Nation was 1.'" cents per 
kilor-atthour. For TVA, it w-s 0.83 cent,. 44 percent 
below ti national average. By 1981 '-e national rate 
was 4.4 -its per kilowatthour. arn TVA was, ..: 3.52 
cents. a - 21 percent below rte national average.  

Recotr -;on of the sit-ration and decisive action in 
ho'ldr.. -"e line on coits during the year enabled TVA 
to me :lrough 1982 with a single rate increase ot less 
than 1 percent and end the year with an outlook for 
much .iore stable rates in the future.  

Rate Design 
As T\ A has worked to bring rate increases under 

control, we have also bein review ing better ways to pnrce 
power to consumers. The goal is to assure that rates 
encourage wise use of a valuable resource and allocate 
energp costs fairly. One proposed change in billing 
procedures would offer time-of-dia- (T-O-I)) rates or 
billing the consumer according to the cost ot producing 
puer at the time it is used.  

In accordance with the provisions of TVA's power 
contracts, TVA and the local distributors of TVA power 
continued consideration of this and other proposea 
changes of the agency's schedule of rates and charges 
during fiscal year 1982. Also considered was, the method 
of allocating the benetit, oi low-cost hydro power to resi
dential consumers.  

The discussions revealed that considerable confusion 
exited ,a to how some por'ons of the proposed changes 
would affect indiv:Jua! consumers. Therefore, TVA 
again .nv:ted pubi;, omment con:erning both T-O-D 
rates tor conrnmrc with loads greater than 5.30C 
kilowatts and :he c ctribution of benefits of low-cost 
power sources to resid nItial consumers under the TVA 
Act.  

Followin: the public sessiorn 2aired b% the TVA

Board in May 1982 and after considerable written 
comment, TVA decided to provide T-O-D rates on a 
voluntary basis. TVA determined that. based on 
balancing the need for continued economic growth with 
the potential hardships that rate incr *ases pose for the 
resident.al consumers, the practice of allocating benefits 
of low-cost hydro power to the residential consumers 
should be mainta:ned. As a result of TVA's ,ecision, the 
hydro power allocation will apply, when implem-nted, 
over the first 2000 kik arattho-rs per month of

residential use, increasing from 500 kilowatthours now.  
T-O-C rates will be voluntary for users with demands 
greater than 5,0tC kilowatts at this time and available 
in a volu itary basis to other general power consumers 
:..d to res dential consurrmrs at -acL distributor's option.  

These decisions were incorporated into the proposed 
rate changes which were under discussion with the dis
tributors of TV' power in the later part of 1982. It 
wa, anticipated that some of these changes w •1 be 
implemented during fiscal 1983.
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L'nergy Supý,!y 
Retrospective 
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Working on the leading edge of technology, TVA 
moved the load dispatching function from the days of 
manual generation change, based on telephoned instruc
tion from the dispatcher, to advanced telemetering and 
automatc generation control. Today TVA oowe- plants, 
229 generating units in all, are controlled from the Power 
System Control Center in Chattanooga. Technology 
permits TVA to generate from the cheapest to operate 
plants available at any given time.

rC . 7A r»ri ' # 7. app:Mng

Operations 
Operation of the power syst em in 1982 exemplified 

the use of the lowest cost resources to meet a changing 
load and power supply situation.  

The net system load was down 6.7 billion kilowatt
hours from 1981, while k w-cost hydro generation was 
up dramatically, coming out of the severe drought in 
1981 with a 6.1 billion kilowatthour improvement in 
1982. Lo. cost nuclear generation was up by the largest 
amount since 1975, an irprovement of 6.1 billion kilo
wtthours over 1981.  

As a result of the availability nf low-cost power TVA 
was a net exporter of power in 1 82 with a difference 
of 5.2 billion kilowatthours from 1981 when the agen
cy had been a net importer of power.  

Responding to those changes, the system coal-fired 
generation was reduced by 14.1 billion kilowatthours.  

The situa-ion was basically this: 1982 generation costs 
were hydro. 0.19 cents per kilowatthours, nuclear 1.19, 
and coal-fired 2.27. TVA -,eets k ad with the lowest cost 
generation mix. With load down, ind the availability 
of low-cost generation Jp, the more expensive generation 
was dropped out first. In terms of base load power that 
meant the coal-fired units with the highest production 
costs.  

Coal-fired generation dropped from 82.3 billion kilo
watthours in 1981 to 68.1 in 1982, while nuclear power 
provided 28.0 billion kilowattnours, about 25 percent 
of the t 1al, up from 21.5 billion in 1981. Excellent 
operati< at Browns Ferry Nuclear Plant, even with 
consideraole downtime necessary for safety modifica
tions there, provided about 18 billion kilowatthours, 
and -equoyah unit 2 came online during the year to join 
unit I in producing nearly 10 billion kilowatthours of 
power.  

Hydro power was just above normal generation at 17.8 
billion kilowatthours in 1982 after dipping to well below 
the normal generation in 1981 at 11.6 billion kilowat:
hour'.  

With demand down and plenty of low-cost generation 
available, coal-fired generation dropped to its lowest level 
since 1967, a time when total system generation for TVA 
was only 85.9 billion kilowatthours.  

Another phenomenon of this new energy era appears 
to be greater swings in energy use, r. juiring the power 
system to have considernble capacity available with lower 
average use. During 1982 an alltime net system peak was 
set on january 11 when requirements from all TVA con-

sumers reached 22,500 megawatts. But in the same year 
on June 6, the net system load dropped below 8,400 
megawatts, only 28 percent of current capacity and the 
lowest June level in 10 years. Durinn the peak, Raccoon 
Mountain, TVA's pumpec-storage f-cility, operated at 
100-percent capacity for the first time. It provided a 
saving of $3.2 million in replacement power costs during 
*he month of January.  

Overall in 1982, amidst low demand and a slow 
economy, the agency demonstrated its continued deter
mination to cut operating costs and maintain the flex
ibility and reliability of the power system.  

Even with the reductions, coal remains the backbone 
of power supply for TVA, supplying 60.2 percent of 
total generation in 1982 compared with 68.6 percent in 
1981. And any action wb;ch affects operations at coal
fired plants can have significait effects on TVA :osts.  
TVA has had major efforts underway since the 1970s 
to improve the operations of its coal-fired units.  

Heat rate is a principal measure of efficiency, and in 
1982 heat rate at TVA's coal-fired plants was a continu
ing success story. Heat rate is the measure of how many 
Btu's of coal are required to produce a kilowatthour of 
electrical energy . A lower heat rate means less coal is 
burned per kilowatthour of output. In 1982 heat rate 
was down to 9,910 Btu per kilowatthour of generation
280 below the peak of 10,190 for the 12-month period 
ending the second quarter of fiscal year 1978 and 100 
below the 1981 level of 10,010. That drop saved $12 
million in fuel costs between 1981 and 1982. During the 
1970s when load continuce to grow and nuclear plants 
were delayed in coming online, the coal-fired plants were 
run almost continuously with a minimum of time out 
for maintenance and improvements.  

If TVA had been included in the national ranking 
of publicly owned utilities, TVA coal fired plants 
would have ranked number three in hcat rate for 1982 
rationally.  

Other coal-related statistics have improved as well. The 
forced ourage rate was improved from 10.48 percent in 
1981 to 7.23 percent in 1982, the lowest level since 1973.  
That meant plants were more available when i.eeded in 
1982.  

Efficient operations in 1982 were not limited to the 
coal-fired plants. The two nuclear plants rank above the 
national 'verage for all nuclear plants in two key meas
urements of efficiency-availability and capacity factors.  
Availability is the percentage of time a unit is available 
for service. Capacity factor is the percentage of power



a unit actually produced compared with the amount it 
coL Id have produced operating continuously in a period 
of time.  

In 1982 TVA moved near the completion of a program 
to minimize emissions from its coal-fired plants. Match
ing systems to individual plar t conditions, the agency 
is using low-scu'. - oal, baghouses, limestone scrubbers, 
coal-washing facilities, and fy ash precipitators. All 63 
coal-fire-4 -.its were in compliance with thr Clean iir 
Act requiring emissions to meet primary, (heal- ' --. ted) 
ambient air quality s-:.dards as of December 1982. Addi
tionally. hcen the scrubbers on Paradise units 1 and 2 
are completed in December 1983. all of our units also 
will meet secondary, ambient air quality standards.  
When all instal!stions are complete in 1983. :otal emis
,ions of pa. :iculates rom coal-fired plants will have been 
reduced by over 9C percent, and emissions of sulfur 
dioxide aill have b en reduced by one-half.  

The capital cost of the air quality program is $1.082 
billion. The total annual operating expenses including 
amortnzation. purchase of low-sulfur coal, coal washing 
at ParAd'e and Cumberland. operating and maintenance 
costs including efficiency losses are expected to be about 
$376 mrillion (1982 dollars). Togcthe:. they have raised 
the coct of electricity to consumers by about 5 to 8 
percent.  

Fuels 
Increasing efficiency and economy were achieved in 

many• other areas ot operations. In the Nuclear Fu-ls 
Branch oi the Division ot Fuels, a Reload Core Design 
and Analysis Program was introduced to provide a sig
nificant saving. TVA is designing the arrangement of fuel 
bundles within the core instead of paving a vendor for 
that service. W'oiKong ;n-house -A11 shorten planning 
:ime required for the fuel --ore design and provide a 
design tailored to I'VA's unique needs Cost reduction 
i a ma:or benefit, but TVA will also enjoy increased 
ilexibllirv and the enhanced competition for fuel supply.  

During riscal year 1982. approximately 4.6 million 
pounds of U-3CS8 was supplied to TVA through procure
ments trom nuclear fuel suppliers and production from 
uranium mineral rights properties. Since the early 1970s, 
a total of approximately 15 million pounds of U-308 has 
been delivered to TVA from uranium suppliers, and 
approximatel"- 1.5 million pounds has been produced 
from mineral rignrs rrotx-ties. These activities are being

.4 Rehiad C -c D<tin IPr,~nam allo's T :4 to deszgn the arranernent of fuel lundle Utthin the nuchear unit cnre T7 pr'grsm pays off n 
t '',, i *: rt'd . : J' -:i;d i'r a'i w d xzi t.'t

adjusted to meet declining uranium market prices, slip
pages in nuclear plant construction schedules, and TVA's 
current uranium inventories.  

TVA made its first uranium loan rn 1982, lending 
surplus uranium valued at $5 million to a German util
ity and thereby eliminating some holding costs.  

A saving was noted in coal procurement as well. TVA 
acquired Peabody Coal Company's assets of mine slopes,

shafts, mining equipment, and surface faciiti-s at the 
Camp Breckenridge, Kentucky, complex. TV \ ha, long 
owned the coal and contracted with Peabody to supply 
coal from it. TVA now pays the cost of coal produc
tion and pays a management fee to Peabody. The saving 
to date from the difference in the cost-of-production 
versus the contract-price basis is approximately $10 
million more than the acquisition cost of the assets.



Conservation 
TVA has establaed that energy conservation is a 

viable, ecoomical -kernative to increasing future power 
plant epansion.  

TVA energy conservatio programs are providing 
imiediate benefits to o'r consumers, saving the cost of 
1.4 billion kilwahours annually in fiscal year 1982 for 
more than 330,000 resijential, commercial, and industrial 
consumer 

In terms of conservation, tvo significan. milestones 
were reacLed in 1982-the completion of the 500,000th 
residential home energy survey under TVA's Home 
Insulation Program and a move to consolidate the resi
dential conservation programs into a s•igle, unified, cost
effective approach known as The Energy Package M.  

Rceching the oee-half-million point in residential 
ene gy surveys marked the highest audit peneration rate 
in the country among larger utilities.  

Residential Conserv.tion 
Home weatherization is especially beneficial in the 

Tennessee Valey where more than > percent of the resi
dents use electric heat, and the overll consumption of 
electricity is about one and one-halt times the national 
average. TVA's Home Insulation Program, established 
in 1977, provides free home energy surveys, long-term, 
low-interest or no-interest loans for insulation and other 
wearherization measures to help ccrsumers reduce their 
use of electric.'y, and inspections of the finished work.  

Conservation methods installed under the program 
are now saving more than one billion kilowatthours 
annually. Diring fiscal year 1982, 129,625 surveys were 
conducted ir 173,541 living units, and the total number 
of dwellings weatherized under this program increased 
to 324,541.  

TVA also offers-through 127 participating distribu
tors-a heat p-nip service whereby consun-!rs may 
receive a hea. pump survey and qualify for financing of 
the installation of a heat pump and a post-insalation 
inspection-if their dwellings are wLttherized to TVA 
standards.  

By the end of 1982. more tan 36,000 consumers had 
requested he-t pump surveys. More thin 19,000 units 
had actually been irstalled, and the annual saving to the 
pcwer system totalled 7' million kilowatthours.  

In late 1982 a simiU.r service for heat pump water

Energy Initiatives 
heaters was offe'd to distributors.  

Solar water heaters, another way to switch to renew
;le energy, were offered in 1982 in Memphis, N;hville, 
and rural middle Tennessee areas. The solar heaters can 
save as much as 80 percent of the electricity used by 
conventional elect-ic water heaters. Approximately 3,000 
consume.- were participating in TVA's solar water 
heater financing and inspection plan by the close of the 
fiscal year.  

Under TVA's Wood Heater Program, participating 
distributors in environmentally acceptable areas offer 
consumers surveys and financing for wood heating 
systems. Dining fiscal year 1982, 1,343 consumers 
installed word heaters, bringing the total to 4,505 
installed under the prograr...  

Residential Load Management 

TVA is working to reduce electr;ity usage during peak 
hours wien generstuan is most expensive.  

To involve consumers in th;- load management effort,

TVA is offering participaLs credits on their electric bills 
for joining the Cycle & Save Program. The incentives 
are provitzd for air-conditioning cycling and for wt,'r 
heater cycling. Remote controlled radio receivers ar
used to briefly cycle, or interrupt, the flow of electricity 
to the appliances when needed to rtJuce peak demand.  

Potential savings to the pow. r system from cycling 
installaion. equal 17.8 megawatts ;n the winter and 32.1 
megawatts in the summer. Cycle a Save participation 
was expanded to a total of 30 distributors in fLcal year 
1982.  

Solar Homes 
In order to demonstrate that passive solar designs can 

be practical and effective, TVA initiated in 1979 a Solar 
Homes for the Valley project. The program encourages 
the use of passive or nonmechamcal solar features in 
conve.tionally built new homes. By 1982,35 home had 
been designed and built .o collect and use solar heat.

AIA 

-i~li -i 

· J'·c;

Solar hone detsin, promoted b 71'A demonstrate that p.ssz•e 
solar tech. 7jue can br practial, e0'feive, and iarrac've.



To make -he economic benefits of passive solar tech
nology even more widely available, TVA initiated a Solar 
Modular Homes Project. Throuth the project, technical 
nd financial assistance is being pro-ided to five modular 

home manufacturers i.: the design and construction of 
TVA-approved passive solar bomns. Three homes were 
sited m 1982.  

To encourage the construction of energy-eftcient 
homes, the TVA Energy Saver Home Program .as initi
ated in late 1981. Through the program, TVA is assisting 
Valley home builders in the development of energy effi
cient building packages that include conservation and 
solar options.  

Public response to the Energy Saver Home Program 
has been significan., even during the worst slump in 
horsing starts in decades-727 new homes were certified 
Lnder the program in mid-January to October, and 
anoiner 1,000 were under construction. Home mortgage 
bankers and lenders have begun to recognize these desion 
advantages in their credit decisions.  

Low-Income Initiatives 
Helping the elderly, the poor, and those on fixed 

incomes find altcrna-ves to offset the increasing cost of 
electricl service is vso a part of TVA's responsibility 
in the Valley. And the TVA energy conservation pro
grams have provided opportunities for TVA, distribu
tors. and other Federal, State, and local agencies.  

Carrying the message to those consun•ers was given 
maior emphasis in 1982, and low-income participation 
in TVl 's Homr Insulation Program increased from 9.4 
percent prior to 1980 to 38.7 percent through March of 
fiscal year 1982.  

Conserva.,in fc- Commerce and Industry 

Through the Commercial and Industrial Conservation 
ind Energy Management Progran, TVA and its distribu

tor. work to help commercial ar. J ind.strial consumers 
meet the challenges of the new opei ating environment.  
These users request evaluations or surveys from their 
power distributors or the TVA district offics. A conser
vation team makes an onsite evaluation of energy use 
and offers recommendations for improvements. TVA 
also offers loans of up to $100,000 at low interest cost

Thie ackson-.Mduson County Health DEprtment am lac•son, 
Tennesse, reduce its demand on the TVA system durnn peak 
hours by cooling with wce made in he electrical sinr4ge un 
during ofpLeak hours 

to help consumers make chan-ts in ohysical features or 
operations that will conserve e:ectrical energy.  

A total of 4,850 buildings were surveyed during fiscal 
year 1982. And more than 14,700 opportunities to 
increase energy efficiency were identified.  

TVA also provided energy conservation analyses for 
fir.as which were planning expansion or for r.ew firms 
locating in the Valley as well as direct technical and 
design assistani e throLgh T VA's Passive Solar Heating 
and Cooling Program.  

To more eff'ctively tao the energy potential of exten
sive Valley for -sts, TVA conducts a Biomass Program 
through whichi the people who design heating systems 
and industrial boi'ers are offered technicai sistance in 
the use of wooe.  

Passive solar design strateges have been integrated into 
TVA's own buildings. Other TVA buildings have been 
retrofitted with active solar systems for space heating

ard/or wat,- heating. Also, where utit:;v power is not 
readily available, photovoltaic syrAms have been 
installed.  

Commercial and Industrial (C&I) Load 
Management 

Like the residential consumers, commercial and 
industrial consumers are encouraged to shi". their use 
of electricity to otff. ak hours whenever posible. Four
teen organizations are pa-ticipating in commerrial and 
industrial load management demonstrations impie
mented *i conjunction with a T-O-D ra' to determine 
the benefits of reducing energy dc.nannds through thermal 
storage. In the demons't s, the lower cost energy 
produced during offpeak ods was stored in heating 
or cooling devices and released during p*ak hours.  

Industrial Development 
During the fiscal year, TVA recorded 372 announce

rrnts bj industries of p!ans to build new facilities or 
a-and existing operations in the regon. The announce
.nents may represent the addition of a estimated 20,000 
new jobs and an investment of an estimated $9'0 million.  

Cogenerztion and Dispersed Power 
Cogeneration, the production of both electrcal energy 

and process heat energy from the same primary fuel, and 
dispersed power, electricity produced by small power 
pioducers, offer an opportunity for additional, low-cost 
energy. TVA encourages these energy resources by pro
viding a favorable market for this energy.  

Three plants sigaed cogeneration contracts with TVA 
in 1982, increasing .he contracted amount of cogenera
tion from 6,625 kilowatts to about 97,475 kilowatts.  
Unfortunately, national economic conditions have 
lowered the demand for manufactured products from 
some of the plants, and the output of some of the cogen
eration tacilities was reduced in 1982.  

One 50-kilowatt wind en cgy conversion plant was 
95-percent complete at Viking Mountain. near Green
ville, Tennessee, in fiscal year 1982. And a solar photo
voltaic demo-,stration was conducted at the 1982 World's 
Fair in Knoxville, Tennessee, the first solar installation 
to produce electrical energy for a distributor of TVA 
power.
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Research and Development 

Atmospheric Fluidized Bed Combustion 
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pr,;Ju tifl and release ot nitrogen oxides are sitgniti
,ani:. less than .onuenr:.onal coal-tired plants.  

Thec Al -BC Pilot Pl.n began shakctdo--n operations 
ian N 12P- 2. and a 4-,ear test program was begun. Major 
t,'. pr, ,zram eobte.tit es are to) develop euonomi. techni
i;. and cn mirnmental performance data tor the tech

n al. to be used in the design and construotion t)f the 

rdemontratin plant The unit operated approximately 
914 •ours an.d consumed approximately 4.262 tons of 
,,ai and i154. tons ot lmestone during this t.ocal year.  
HBarc, rn rc-cnt ,sudies. TVA has concluded that the 

nrx: m ca-r s.cp. a uti\tv-scaie demonstration facility.  

an :".e ac.or-.'.p:hed by repiac:ng an existing pulverized
.,a-1:re-d b,.ler ith an AFBC boiler. TVA beliees this 
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TVA is preparing a response to the Electric Power 
Resarch Institute's request for a host site for a 13- to
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20O-M X' demonstration of an AFBC steam generator. in-kind services from EPRI, other utilities, foreign coun
A formal proposal will be submitted in the early part tries, the Federal Government, coal companies. equip

of 1983. During the coming years, TVA will be vigor- ment vendors, and oti ers to secure the .ccessary 
ouslv pursuing commitments and outright funds or resources to build the demonstration tacility.



Fuel Cells 
TVA is ass-sting in research on the fuel cell pc ver 

plant as a dispersed, modular power generator r-ith 
multifuel capability. Advantages of the fuel cell option 
include short construction time, high efficiency that is 
relatively constant as load varies, minimal environmental 
impact that allows siting these facilities near certers for 
power demands. and the potential for cogeneration.  
Future applications for the fuel c:ll generator in the TVA 
power system may incluc: peaking or load-following

.'. . G, F.re (s. :ikzh.- .ttwn test .icz:zt. io, r.-e J: tAr

applications and industrial ccgeneration applications.  
The Division of Energy Demonstrations and Technol
ogy staff is cooperating with EPRI, DOE, and other 
members of the Fuel Cell Users Group to determine the 
technicil and economic feasibility of the fuel cell 
generator.  

The fuel cell program includes an agreement with 
DOE to provide technical support to the DOE fuel cell 
program and a coopcrative reseai ch agreement with 
EPRI to test TVA's 250-kW phosphoric acid fuel cell 
stack. TVA's fuel cell projects are designed to determine 
the ;pplication of this technology to a utility power 
sN ;tem.  

TVA's fuel cell projects are designed to determine the 
application of this technology to a utility power system.  

Flue Gas Desulfurization 
TVA's FGD tes: facility, located at the Shawnee Steam 

?lanr rear Paducah, Kentucky, is the center of TVA's 
research into air pollution control technologies. Since 
1971, this racility has tested and demon-trated a variety 
of FGD technologies. FGD removes harmful sulfur 
dioxide pollutants by spraying pjwer plant flue gas with 
a water and lime or limestone mixture. Addition.ally, 
advanced F-GD technologies that more effectively remove 
pollutants and create potentially usable by-products are 
under testing and development at the Shawnee site.  

Based on research at Shawnee and other facilities, TVA 
has built and is operating a full-scale wet limestone FGD 
sysem at ,he Widows Creek Steam Plant near Steven
son, Alabama. The 'Vidows Creek FGD system l.s ful
filled its function as a full-scale research and developmenL 
facility and, subsequently, a compliance facility to meet 
State and Federal emission regulations. Designs of FGD 
facilities being installed -n other TVA plants reflect 
advancements which have been developed at Shawnee.  

FGD svstems under research and development at 
TVA's FGD facility include the DOWA process. The 
DOWA alkali process has had full-scale commercia2 
application to oil-fired boilers in Japan. Recent tests have 
evaluated the process on flue gas from high-sulfur coal.  

Recently, another series of experime.ital tests at TVA's 
FGD test facility showed that certain additives to the 
FGD process can prevent sca': buildup in limestone 
scrubber-. The results, of this potentially important 
discovery are being evaluated and should be published 
during 1983.

Solar Pond 
To extend the potential for renewable energy 

resources, TVA is working to determine the technical 
and economic feasibility of a solar pond for supplying 
low temperature process heat for light industry and com
mercial users in the Valley. In 1982 the agency completed 
construction of a one-acre experimental, nonconvecting 
salt-gradient solar pond near Chattanooga, Tennessee.  

TVA also provided technical and financial assistance 
to a hospital in Georgia which plans to build an inno
vative shallow solar pond in 1983. The pond would 
replace about 8,000 gallons of fuel oil now used each year 
to heat water for the hospital's laundry, physic.i therapy, 
and other applications.  

Energy From Municipal Waste 
Mo.e than 5.8 million tons of solid waste are produc

ed annually in the TVA region. Th- "arbage contains 
the energy equivalent of nine million barrels of crude oil.  

TVA has ass sted Sumner County, Tennessee, in the 
design, construction, and operation of a solid waste 
cogeneration unit. The plant began operation in January 
1982. In the first year of operation, the facility produced 
186 million pounds of steam from 35,000 tons of garbage.  
The combustion system reduces solid waste volume by 
90 percent, thereby extending the life of the landfill for 
this waste tenfold.  

In 19F2 TVA worked with 12 counties in the region 
to develop regional waste management plans. Techaical 
assistance was provided to 28 other communities actively 
developing energy-from-waste plans.  

Power Plant Availability and Performance 

Amo.ng power plant auxiliaries, condensers are the 
most frequent source of poor unit availability. A recent 
study revealed that corrosion/erosion and fouling are 
the major causes of condenser-related generating losses.  
Cleaning costs and costs of replacement power while 
cleaning can be significant.  

In the past, chemical oxidants, especially chlorine, have 
proven effective in controlling microfouling in the tubes 
and were used widely by utilities. Federal regulations 
have restricted the application of chlorine for biofoul-
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A proect is being conducted at the Widows (reek 
Steam Plant to determine the teasibl.tv ot wet-stacking.  
t.,ried oxiJirzd scrubber sludge Thi, procass produces 
. gypsum. a product which is dewatered more caslv than

sludge and requires less land tor disposal. Results trom 
tins activitv will provide the engineering. operration.al.  
and nvironientail dat.i needec to design tull-scalc 
iJsp1sal sites
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Electric Transportation 
Electrnc transportation offers the potential for reducing 

the United States' dependence on petroleum fuels. It also 
may improve the utilization of power system generating 
capacity. Fleets of electric vehicles which would charge 
batteries at night for daytime operation would build load 
in TVA's offpeak hours and level out some of the swings 
in energy use, making the power system more efficient 
and helping to stabilize rates to consumers. Further eval
uation is needed to assure that the large-scale use of 
electric vehicles can be compatible with consumer 
requirements.  

TVA's comprehensive investigation is being carried 
out at the Elecnric Vehicle Test Facility in Chattanooga, 
Tennessee. The facility, built with EPRI and DOE 
Energy funds, is the only faciliy in the Nation solely

dedicated to testing electric vehicles. Present activities 
include comparative, field testing of electric vehicle 
components such as new advanced lead-acid batteries, 
battery chargers, and battery thermal management 
systems. Performance testing of innovative electric 
vehicles is continuing, and support systems are being 
developed for better electric vehicle operation.  

Power Factor Controllers 
Since two-thirds of the electric energy generated in the 

United States (1,100 billion kilowatthours) is consumed 
by electric motors, TVA has been actively investigating 
technologies that would improve motor efficiency. A 
major effort has been concentrated on a power factor 
controller device which may achieve a significant saving

on motors thaz a -e continuously lightly loaded or have 
widely varying load demands. A motor test center was 
se* up at TVA's Electric Vehicle Test Facility, and thus 
far, teot results indicate that power factor controllers can 
reduce. energy use by 5 to 15 percenrt.  

Several industrial sites, as well as one at the U.S. Post 
Office in Memphis, will be used to test the controllers 
under actual field conditions. Potential itst sites have also 
been identified at TVA's fossil and hydro plants.  

Innovative Energy Conservation Re-arch 
Program 

In 1980 TVA requested proposals on promising energy 
conservation ideas from individuals, colleges and univer
sities, and businesses in the TVA regior Projects were 
selected from the private sector for support based on 
their potential for using energy more efficiently and for 
benefitting the Vallcy generally as well.  

The objective and results of the four projects that were 
undertaken are as follows: 

1. To develop an energy-efficient carpet-backing pit.
cess which utilizes a small amount of electricity in
stead of large quantities of natural gas. The desired 
energy conservation was achieved, and carpet back
ings meeting industry standards were produced for 
a number of carpet types. The small business that 
conducted this work is continuing its efforts to 
develop further and commercialize the process.  

2. To dev.-lop, construct, and test a novel system for 
generating electricity from heat energy normally 
wasted during natural gas depressurization. The 
system was round to be technically feasible. TVA 
is continuing :,i investigation of . :,mics of 
this and related systems.  

3. To investigate a water-spray systc that can im
prove the performance of air-conditioners. The 
spray system did improve the performance of the 
tested air-conditioner. TVA is are continuing to 
investigate the effects of the spray system on the air
conditioner's condenser coils.  

4. To investigate the crawl space heat pump (CSHP), 
a system that can improve the performance of heat 
pumps at a low incremental cost. The CSHP demon
strated significant heating season energy and demand 
saving. No saving was found for the cooling season.  
TVA is continuing to investigate the feasibility of 
the CSHP for the heating season.  
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System in Service 

Generating Capacity on September 30, 1982

No. Installed 
Units Capacity 

kW

TVA Combus- No. Installed 
tion Turbine Units Capacry
Plants kW

Appalachia 
Blue Ridge 
Boone 
Chatuge 
Cherokee 
Ch-;kamauga 
Douglas 
Fontana 
Fort Loudoun 
Fort Patrick 

Henry 
Great Falls 
Guntersville 
Hiwassee 

Kentucky 
Melton Hill 
Nickajack 
Norris 
Nottely 
Ocoee #1 
Ocoee #2 
Ocoee #3 
Pickwick 
South 

Holston 
Tims Ford 
Watauga 
Watts Bar 
Wheeler 
Wilbur 
Wilson 

Total

82,800 Allen 
20,000 Bull Run 
75,000 Colbert 
10,000 Cumberland 

135,180 Gallatin 
120,000 John Sevier 
120,600 Johnsonville 
238,500 Kingston 
139,140 Paradise 

Shawnee 
36,000 Watts Bar 
31,860 Widows Creek 

115,200 Total 
117,100 

175,000 TVA Nuclear 
72.000 Plants 

103,95C 
100,800 Browns Ferry 

15,000 Sequoyah 
18,000 Total 
21,000 
28,800 TVA Pumped 

220,040 Storage 

35,000 Raccoon 
45,000 Mountain 
57,600 

166,500 
361,800 

10,700 
629,840 

3,302,410

3 990,000 Allen 
1 950,000 Colbert 
5 1,350,000 Gallatin 
2 2,600,000 Johnsonville 
4 1,255,200 Total 
4 800,000 

10 1,485,200 Alcoa Dams 
9 1,700,000 (12) 
3 2,558,200 Corps of 

10 1,750,000 Engineers 
4 240,000 Dams (8) 
8 1,968,760 

63 17,647,360

20 620,800 
8 476,000 
4 325,200 

16 1,088,000 
48 2,510,000 

423,715 

853,000

3 3,456,000 
2 2,441,160 
5 5,897,160 

Total 
4 1.530,000 System in 

Service

TVA 
Hydro 
Plants

No. Installed 
Units Capacity

kW

TVA 
Coal-Fired 
Plants



TVA 
1933 - 1983 

In 50 years the statistics have mounted: 

- billions of kilowatthours generated 
- thousands of transmission line miles set 
- battles fought-technogical, social, and political 
- millions of lives changed 

Who should tell the story, if not the people who were 
there, the men and women who operated the plants, 
strung the lines, educated the public, laid the plans, 
fought the battles-and won! 

Eight of them-retired employees of TVA 's Office of 
Power-speak here to reflect on the victory and the 
ongoing challenge that is TVA.



Mildred Alexander 

-Supervising eergy con
rvation programs to help 

people improve their 
lifesyks 

24 

J. R. "Roddy" Huff 

-System control egineer 
and "historian," documen
ting the dcvelopment of the 
power system 

26 

Roland Kampmeier 

-Meeting the power 
demands of the war effort 
and the peacetime economic 
developmarent 

28 

Clifford Roberts 

-Well versed in the 
mechanics of a power 
system, making it go

A. T. Secor 

-An "'pe•aa' " ma, 
prowd ofdputtq usk 

32 

E. Floyd Thomas 

-Recogniing ary on the 
poential for nuclear power 

34 

G. 0. Wessenuer 

-Manager of Power for 
moe than 25 years, oversee
ing the development of the 
Offie of Power 

38 

Godwin Williams 

-Recognizing the respons 
of TVA to the varied needs 
of the region

;~
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Mildred Alexander was a superblv qual
ified home economist when she jo.ed 
TVA in 1960. She had graduated from 
the Umnzers y of Tennessee (UT) in 1941 
with a degree in home economics. She 
wor,'ed wseen years ,with the LT Agricul
tural Extension Progam, then headed up 
the Home Economics Department at 
Lambuth College in Jackson, Tennessee.  
She received her master's degreefrom LT 
in 1953 and returned to work in the 
Extension Program again.  

She worked 12 years as a T7'A home 
economist in the Western District, then 
moved to Chattanooga in 1972 as head 
home economist for TV'A, heading up the 
Valley-wide home economics program 
and coordinating the work of 10 distric 
home economists. In 1977 she u is named 
supervisor of the Agricultural conserva
tion Program also, uhich included the 
work of the agricultural engineers.  
Through the cominned programs, she 
directed the use of energy on the farms and 
in the homes throughout the Valley. She 
uas the first women to hold that position.m 
And in 1978 she returned to the Western 
District as supertvisor of all energy con
servation programs in that district, also 
afirst for women. She was then responsi
ble for directing the work of home econo
mists, agricultural engineers, and 
industrial and commercial engineers. She 
retired in 1981.  

I was employed as a member of the Elec
trical Demonstration Staff in Jackson, 
Tennessee. And I v as told in my inter

view that we would no; have "hours." We 
served the entire district of west Tennessee, 
which included the southern part of Ken
tucky and the northern part of Mississippi.  
When we were out working with con-

sumners, we wanted to help them, and we really did not 
watch the clock.  

We were helping people improve their lifestyles in 
every way possible through the efficient uses of 
electricity. Each family was unique, and you neer knew 
what to anticipate. You would just wait until you got 
there and then do what you could for &.at individual 
family in their particular situation.  

We spent time in planning home design. We knew if 
the houses weie built well in the first place, they would 
be a lot more energy efficient. We did line drawings, 
layouts, blueprints-whatever it took to get the job done.  
We worked closely with builders, architects, suppliers, 
and educators. We coordinated our work through civic 
clubs, home economists groups, and churches. And we 
made home visits.  

"I saw my work with TVA as a 
continuous opportunity to help 
people live better." 

This program was conducted at the grass-roots level.  
One of the many rewards of the work was getting to 
know people and many of them became loyal friends.  
Of course, the consumers were the power distributors' 
customers, and we always worked through the distribu
tors. We enjoyed a wonderful rapport with the people.  

I worked with people who said to me, "Oh, I wish 
you could have known the early days." But the "early 
days" are still experienced by some people. When some
one gets her first washing machine, that is the so-called 
"early days" for her-or her firs .. range or dish
washer or whatever.  

It was a thrill to work with people who were purchas
ing electrical equipment for the first time. I always 
enjoyed seeing the ways they adapted the equipment to 
their needs and convenience. In fact, I saw my work with 
TVA as a continuous opportunity to help people live 
better. That never ceased to have its thrill for me. We 
harnessed energy that could help to lift the burden of 
work from the backs of the people and not only that 
but release them to much more fulfilling things-reading 
a good book, visiting the neighbors, or whatever they



wanted to do.  
After I came to Chattanooga, the energy situation 

began to change. I L-hJ always perceived my work as 
encouraging the full utilization of electricity to help 
provide an enriching lifestyle for people. We assisted in 
advising all feasible applications of electricity because it 
was an inexpensive source of energy and had almost 
unlimited potential for improving the lives of people.  

But when we (TVA) foresaw the energy problem, the 
nrising prices and use tapering off, we had to "turn our 
programs around." We had people say, "Ah, ha! You 
came out here and taught us. Now we are accustomed 
to us.r'g electricity as widely as we can, and now you 
are a"king us to curtail our uses." That was a real 
challenge. 'We continued to say. "No, it isn't that we 
have changed our philosophy. The whole situation has 
changed. If. when we had started assisting you, we had 
ha,. the energy problems that we foresee now-the cost 
ot supply problems-we would have adapted our pro
grams accordingly." 

But the situation was a complete turnaround. And it 
as a little difficult to convince people, even some of 

our own people, that indeed we were facing a problem.  
It people had understood better the tremendous chal

lenge in trying to anticipate load management, trying 
to keep supply geared for :nticipated demands, but this 
,as an area that we simply did not work in the earlier 
years. and I think we should have. After I went to 
Chantanooga, we had some tour groups out at the Load 
Control (-enter. That clarified the situation for a lot of 
trieople. It is just an educational process. I invariably tried 
t, lead people on to a deepe- understanding of the power 
system, its generation, and the network of distribution.  

You often heard remarks concerning "light bills." But 
we would take a few minutes and recount the many 
applications of electricity in the homre and on the farm.  
People were often surprised by their total usage. The 
fact that electricity is noieless, tasteless, and odorless, 
leads people to be unaware of the amount they use.  

Those years were good years, too. by the way. We 
were bringing together the educational and industrial 
leaders of the country, right here in the Valley We 
looked at what was coming into the market, how it 
could be utilized, how conservation could best be '-aught.  
TVA was very much out front.  

When the Agricultural Conservation Program was 
brought in with Home Economics, it was a natural

Comksng s cod nmdicted by TVA and dtimbutor home economuts cquisnutd consmenr with the bmefits ofeltcrnc apptuaic.

move. Both agriculture and home economics have their 
roots in the land-grant colleges across the country. The 
only thing new or different was me-I was the first 
woman to head up this kind of group.  

I felt that I might have some difficulty with the situ
ation for two reasons. One, I did not have an engineer
ing background, and two, I was a woman and the first 
woman supervisor. I tried to be very open with all 
employees. I accepted the challenge and always told the 
staff, "If you have any problems, please come to me 
first." I was treated cordially, the staff responded well, 
and we worked together in the full spirit of cooperation.  
And I never felt that I had hurdles beyond what I have 
just mentioned because I was a woman.  

When I came back to the District, and I was supervis
ing home economists and agricultural engineers and com
mercial and industrial engineers, all programs had greatly 
expanded. We were into new technology such as the 
applications of solar energy. I still enjoyed the excellent 
cooperation of all the staff.

I will have to say, however, that upon my return to 
the District, I found myself supervising the work of 80 
to 90 energy auditors, many of whom were working for 
power distributors in new and expanding programs. We 
had enthusiasm and energy-but that was quite a chal
lenge. We went at that like trying to kill a snake. And 
we pulled those programs together and Aerved the people.  

What was TVA's shining hour during my career? To 
me, TVA's finest hour was when it built the line to the 
last little cabin down the road, wherever tha- cabin was.  
If it is in the mountains in some remote area and finally 
that family can enjoy the benefits of this harnessed 
energy, then that is it. If it is the last little country road, 
dirt road, down in the river bottom area, then that would 
be it. I just think it is when TVA reaches out to their 
ultimate consumer and allows that family, wherever they 
are, whomever they are, to enjoy the convenience, the 
comfort, the cleanliness, the improved living-all the 
things that electricity brings-to me that is it. 0



. RR."RolIy " Hu1ff pused tup the ,oppr.  
tunity to to1n1 T1'-I originali.. Hee 
had gradiuated fromp the UnvL' ert:: of 
Tennessee in 19.19, thr year 71 ' acprredl 
the Tennessee Electrc Po'awe (r Cnpany.  
Because Hff/ had worked alternate qua r 
terf In the electrical l.aboratortes of 
the Tennessee Electric I'ou'ar Copripanyv 
(TEP(X)) In (J'attanoog.a, he was oflered 
a lob ,y TVA. He chose Instead to o'01n 
Pan Arnercanj Air-jays an JIfia,. lI .1 
radio design engineer. In 1941 i;v was 
offered a robal' a field test engineer iry hbs 
formner dcpartmen:t head, and i', m. de tl 
.iotr '. to T 1. r 1942 to 1946, Huffj 
a reserv-.e officer, uas on act.e it. t'In.  
1946 ,he ritur-,ed to TVA as .a ft id test 
engineer. In 1951 he lbecame staffe,'gineer 
for Load Control and Telemeterrng. In 
1974 he became sytnem control engineer 
'ith supert-tision over the Power .5ystern 

Control Center in Chattanooga a -id the 
Area Dispatching and Contro,- Centers in 
Chattano,1ga, Knoxz'i. .\ash: llh, Jack
son, and Mfuscle Sho.;'. IHe retied in 
198C.  

I attended th: University of Ternessee 
at Knoxville from 1934 to 1939, and I 
was a co-op student with the Tennessee 

Electric Power Company here in Chatta
nooga. I was very fortunite in the place
ment because I was working in the 
electrical laboratory of the Tennessee Elec.  
tric Power Company. But when TVA 
acquired the Power company facilities, I 
was so indoctrinated with the anti-TVA 
philosophy that although I was offered a 
job with TVA, I didn't want to work for 
the so-and-so's. Several years later I s:opped 
by to see a few of my old buddies At the 
lab, and they said. "Oh. it's not so bad." 
I was offered a job as a field test engineer 
and I took it. I stayed 39 years.

Chattanooga. the pc aple in Chattanooga, have always 
been pioneers in the ' 'ic industry. And that's one 
of the reasons, I thirA, that the Office of Power ende .  
up having its headqLurters here in Chattanooga. And 
Chattanooga has the istinction of having had the first 
generating station in t re South. It went into servi.c in 
May 1882. The comp my itself was the Cha,*anooga 
Brush Electric Light C ,mpany, and it w.s formed by 
four Civil War veteranm -three ex-Yankees and one 
Rebel. Early in the power ii dustry, the generating plants 
only operated from dusk i.ntil maybe midnight. And 
on this first generating pl. nt only four hands were 
employed. The annual payrc I for all four was something 
like $2,500.  

There were a number of pi mneering efforts in this part 
of the country. One was the Chattanooga Steam Plant 
which went in service in about 1896. At the time it was 
one of the most modern stations in the South. The 
hydroelectric developments in the area were brought 
about by people who were in Chattanooga. The Ocoee 
development, for example, was placed in service in 1912.  
and it was promoted by the Chattanooga Railway and 
Light Company.  

At the same time a number of local industrialists 
became interested in the Hales Bar project, which had 
a lot of advantages not only in the generation of power 
but in the overcoming of the navigational obstacles 
which existed in the Tennessee River at the tin :. They 
had a quite a contest between the project at what is now 
Ocoee No. One and the Hales Bar project. Whoever 
came online first had the franchise for supplying the city 
of Chattanooga. And the runner-up was sort ot left out 
in the cold. The people at Ocoee won the race. primarily 
because of foundation difficulties at Hales B. r which 
eventually fored TVA to build the Nickaiack Dam.  

Another contributing f..ctor with Chattanooga bcvom
ing the headquarters for the Office of Power wa. that 
the tirst dispatching office in the State was located up 
at Cleveland. This went into operation about 1912.  

Looking back this was a tremendous step forward at 
that time because up until 1912 each of the towns in 
Tennessee had their own little steam plant. Chattanooga 
had one. Cleveland had. Ooltewah had one. Sweetwater 
had one and so did Knoxville and Nashville. And each 
of those steam plants operated independen'ly to supply 
:heir loads within that particular area. *.nd then with 
the advent of the hydroelectric power which startd with



the Ocoec No. One project, all of these then were tied 
together. Because at the samc time they were building 
this, they were building transmission lines from Chat
tanooga to Knoxville, over to Alcoa and down to Hales 
Bar and over to Nashville. and so in an incredibly short 
.ime they went from this isolated generating plant mode 
of operation into an interconnected system. Well with 
this isolated generating plant mode of operation, you 
didn't have to worry tc,1 much about which plant gener
ated ho» much, or ar.ything like that. But once you tied 
all of th-se together to form a power system, then you 

"There was a time when you 
could pretty well plot the distance 
from TA1 hv the rates of the 
surrounding companies." 

had to have a traffic cop. so to speak. Somebody to say, 
vou gentCate so much, and you generate so much, and 

you generate so much." So they established this dispatch
ing ottfice in Cleveland, and it operated up there until 
in the early 193.s when it was moved to Chattanooga.  

Initially. clectricity was used almost entirely for light
ing. electric lights. And, of course, getting away from 
those kerosene lamps and things lke that was a tremen
dous advantage. I used to have relatives from the country 
visit us and iust to be able to go over there and turn on 
a s it, h on the wall to them was a fascinating aspect 
ot .. it life. They didn't think the inside plumbing was 
all that great a thing, But to be able to flip a switch and 
have the light come on *as, to them. tremendous.  

-4 1,t of times, time. as far as people in the country 
are concerned. ha, been reckoned from the Jay that the 
electricity came on. They would see these lines coming 
across. but thev could hardly believe that they were 
actually going to get electricity. And people would buy 
a .. rigerato or or a range or something like that, and quite 
otten they would put them on the front porch.  

Times have changed. Technology has changed. The 
old days could be pretty rugged for TVA folks. For 
instance, we transmit communications over the power
line circuit' themselves like a radio operates. And to keep

this channelized or routed the way it's supposed to go, 
you've got what they call wave traps which block the 
carrier frequency but let the power frequency go on 
through. Well, they've got to be tuned to the frequency 
of whatever you're trying to block. And, I don't know 
why it is, but we used to always schedule the tuning of 
these things in the worst weather you have ever seen.  
On one particular occassion I was trying to tune a line 
trap at Chickamauga. We had the li- e out of service, 
a.d we had to have it back in by 6 p.m. It was leeting, 
we were working out in the open, and we couldn't get 
that thing to tune. It would tune on the ground, but 
when we put it back up in the line, it wouldn't function.  

We worked and worked and worked on that all day, 
and finally, just before the deadline, when it looked like 
we were going to have to put it back like it was, we 
found the trouble. It was wired wrong at the factory.  
And we got back and I went in and they all started 
laughing. My hair was a s' sheet of ice.  

There used to be lot - ' early days aboat TVA

being a yardstick for the industry, and I guess we were.  
There was a time when you could pretty well plot the 
distance from TVA by the rates of the surrounding 
companies. Undoubtedly, we had an influence on the 
rate structure of the other utilities around us.  

Some years ago my wife and I made a boat trip down 
the Nile from the Aswan Dam to Cairo. We stopped 
at places along the way where they had temples. And 
the first one we stopped at was Kom Ombo, which was 
dedicated to the worship of the crocodile. In my work 
at the Control Center we got visitors from all over the 
world, and I would show them around. In one instance 
I noticed that two of our visitors were from Kom Ombo, 
Egypt. So while I was talking to them, I couldn't resist 
the temptation to needle them a little ',it about worship
ping crocodiles. Somebody in the group spoke up and 
said :, Mr. Huff, you have a sacred fish." And I said, 
"We do?" And he said. "Yeah, you call it the snail 
darter."
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TlI A was less than three months old in 
August 1933, when Roland Kamprneier 
joined the fledgling agency. He reported 
to work in Colorado, because at th.. t t:me, 
TVA's small engineering staff wa.; being 
assisted on plans for Norris Dam organ
ized by the US. Bureau / Reclar-iation 
located in Denver.  

He moved to Knoxville in November 
of 1933 as a junior Iydraulic eng:ineer in 
what was being organized as the General 
Engineering and Geology Division. In 
1939 he left TI'A for two years t) head 
up the Department of Hydr.ulic Engi
neering at the Univtzr,'v r/ Tennessee. He 
returned to 7T4 in 1941 as chiej of the 
Power Eco'.n""'- Dvision in Chatta
nooga. In 1947 he became Director of 
Power 'tilization, and in 1950 A sistant 
Manager of Power. He also direc.'ed the 
Division ofPower Supply and had espon
sibilitzes forfinancial planning and fuels 
supply He left 7, A in 1962 to be a free
lance consultant 

I rrived in Knoxville on a very gloomy 
November wintry day in 1933. There 
was soot falling as well as rain. The 

main street of Knoxville was largely lined 
with shops that were either closed o- doing 
very little business. This was the middle of 
the Great Depression.  

A similar impression was gained by driv
ing through the countryside. Thit was 
before the farmers of the Valley had begun 
using cover crops to any subs-antial degree 
so that when you came throu h east Ten
nessee in November you saw a lot of bare 
eroded hills. Many of the home one could 
call shacks. The people wer, shabbily 
dressed, patch on patch. Everything looked 
poor. It was poor. Per capita income was 
less than $200 a year, very low, less than 
half the depression-level national average.

b -

This dllhouette btame a sign of prosperitypv rs l areas, long 

dreprd of pouvr. wer "elecrrtfid" u-ith wner hope and opportunrit 

Bu., TVA was an extremely interesting place to work 
right from the word "go." Working with some of the 
seasoned engineers coming in from all parts of the 
country to take jobs in this exciting new enterprise was 
an education such as a young engineer seldom has.  

I think the most fulfilling part of my work was dur
ing the period from 1941 to 1961 when the use of power 
expanded so very rapidly-first for the war effort and 
then for peacetime economic development. We had the 
satisfaction of being able to provide a growing power 
supply fast enough to keep up with that growing use 
and in the process bring the cost to the consumers down 
in spite of a pe-iod of very rapid inflation after World 
War II.  

We were changing from a predominantly hydroelec

MM



trinc system with unusually low power cost to one that 
was predominantly steam-powered with some inherently 
higher costs. Before that period w.s over, we were also 
mov',g into self-financing for TVA, so we has "o per
suaoc . -'estors that TVA was a good place to put their 
money. In the face of those factors that tended to push 
our costs up, being able to hold down the cost per ki.o
watthour while expanding the pos r output tenflId 
during a 20-year period was an extremely satisfying 
experience.  

Today, when we have a very high level of energy 
consumption, tempered by desirable conservation pro
grams, not many of us remeir.'er 1:iw important the 
growth in use of electricity was to the people of the 
region back in the 1940s and 1950s.  

Even by 1945 at the end of World War H, if you had 
found yourself at some random rural spot in the Valley 
and walked to the nearest house, the chances would have 
been abo,-t four to one that the family living there was 
without electric serv-ice. They had no running water, no 
bathroom, no electric lights, no refrigerator. Those town 
homes, which had electricity when TVA began in 1933, 
used about 5C kilowatthours a month, less energy than 
most of our homes now use in two days. There were 
no televisi ns, no water heaters, no electric ranges, no 
electric heat or air-conditioning, probably not even elec
tric tans. no automatic washing machines, or kitchen 
appliances.  

Abundant TVA r iwer at low cost made possible not 
only the electrfication of rural homes and the purchase 
of electrical appliances for town and country dwellings 
bu" many other benefits. The schools could be lighted, 
the stores air-conditioned. The region began to attact 
many more industries, large and small.  

The most painful assignment that I had in all my years 
in TVA was in connection with the Dixon-Yates project.  
Mr. Dixon. head of the Middle South System and Mr.  
Yates. head of the Southern Company System, proposed 
to build a power plant across the Mississippi River from 
Memphis. feed power into M- -nphis and relieve TVA 
of some of its power demands We were supposed to 
reflect this in our arrangements with the Atomic Energy 
Commission. :- whom we were delivering power at 
Paducah and Oak Ridge. The Presida'nt, -Lrough the 
Bureau of the Budget. directed TVA to entc, into the 
Dixon-Yates arrangements with the Atomic Energy 
Commission.

I represented TVA in unpleasant discussions with the 
Bureau of the Budget, the Atomic Energy Commission, 
and the private utilities, over a period of many months.  
Then the city of Memphis decided to build its own 
power plant and that squelched the Dixon-Yates scheme.  

"The chances would have been 
ibout four to one that the family 
living there was without electric 
service." 

TVA has been criticized over the years. I lowever, it 
is new for TVA to be cr;ticized by the people whom 
it is trying to serve. In the earlier years, we were criti
ciz,.J by politicians from other Darts of the country who 
used the old saw that, "the Tennessee River flows 
through seven states and drains 48." e had to overcome 
that sort of criticism by facts and figures and logic and 
proof.  

Criticism is part of the game. But it did hurt when 
the people of the area began to complain that TVA

wasn't doing its job as they thought it should.  
The complaint was provoked by rising electric rates

yet rates, even after going up sharply, are much lower 
today in real costs-adjusted for inflation-than vhen 
TVA began. The value of electricity was so great that 
people, recognizing that value, had increased their use 
so much that when the price had to rise, they began 
noticing how big their electric bills had become.  

We always felt that people ought not to waste elec
tricity. I have never been one for leaving a light on in 
a room with no one in it or leaving heat on in rooms 
not being used. We always encouraged people not to 
waste electricity. We tried to say that electricity should 
not be used for a purpose for which it costs more than 
it is worth. We did point out the fact that for most 
purposes, electricity is worth a lot more than it costs.  

By the early 1960s, the pace of my work was begin
ning to ease a little, and I decided to shift to consulting 
work. I had been impressed by the extent to which 
TVA's success was attracting the interest of developing 
nations around the world. We had thousands of visitors 
who wanted to see what we had done and to ask how 
we did it. TVA always welcomes such visitors. I decided 
to try visiting the countries which wished to apply TVA 
experience. I found that many of their problems were 
not so different from ones I had faced in TVA. i

B M. 195I. TVA power "ms turning night into day in mAll towns acrhs the Valley.



The mechanics of running a power sys
tem, making it go, making all the cogs 
and wheels and relays and switchgear (all 
the pieces of material run together) and 
not just making them run but reinvent
ing and innovating to make theri run 
better, save time, save money, sawv beat, 
save pressure-those are the things that the 
public rarely sees and that maybe only an 
engineer will understand And thos' were 
the things that made Clifford Roberts'job 
'fun. " 

Graduating from Georgia Tech in 1933 
with a degree in electrical engineering, 
Roberts joined TVA the same year as a 
track gang laborer. He worked as a ;unior 
switchboard operator as an assistant 
switchboard operator at Wilson Dam and 
the old Sheffield Steam Plant for four 
years. He worked at Pickwick Dam as a 
switchboard operator and then .;enior 
switchbe ird operator. The year 1941 
found him in Chattanooga as an asa;stant 
personnel officer. From 1942 through 
1955 he worked as an electrical engineer 
in the Power Production Branch. Then 
be became supervisor of the Electrical 
Engineering Section of the Power Produc
tion Branch. In 1960 he was named super
visor of the Plant Electrical Section, in 
1961 plant superintendent at Wilson 
Hydro and Steam Plants, in 196% assis
tant to the chief of the Power Plant Main
tenance Branch in the Division of Power 
Production, and in 1965 chief of the 
Hydroelectric Generating Branch.  

He retired January 31, 1976.  

Igot a call from Norman Huff, who was 
the personnel supervisor at Muscle 
Shoals at that time, to come out and 

talk with him. He said, "I have three jobs 
that you can have your choice of-one is

personnel officer, one is a guard (that's in the Division 
of Reservoir Properties as it was known at that time), 
and the other one is a junior operator at Wilson Hydro 
and Sheffield Steam Plants." 

Well the junior operator appealed to me. I 4on't 
remember the relative rates of pay, bvt I picked that over 
the other two and went to work on May 1, 1934, in 
Wilson Hydro.  

One of my friends once told som boSy else that "Clif
ford Robe-.s never worked a day in his life." That's 
because everything I did was enjoyable. And I can't pick 
one over the other as being the most enjoyable. Of 
course there's pleasure in recommending something and 
having it accepted and put into practice. And I had a 
few of those and you might say those were little high 
points. But, honestly I just plain enjoyed the 42 years 
I spent with the outfit. In fact, to go back in time, I'd 
do it again.  

"TVA is the best organization I 
know of to -vork for." 

My work was with people. I was not involved in any 
way, shape, or form with the growing pains of TVA or 
its arguments with private power and in legalities-the 
suits and countersuits-all of the stuff that took place 
at the time.  

I was involved in operations the whole time-opera
tions and maintenance of the equipment in the hydro 
plants but also in the steam plants.  

In my tenure as head of the Electrical Sec;ion, we had 
both steam and hydro problems. For instance, the steam 
plants use hydrogen gas in the generators. And initially 
this hydrogen gas was transported into the plant ' i steel 
bottles and hooked up to a manifold. There were so 
many crafts involved in the installation and removal of 
the bottles, hooking them to the line, checking out the 
electrical circuits. Frankly, all the crafts in the plants, 
pipefitter., steam fitters, the machinists, and the electri
cians were all involved, and they were constantly 
embroiled in who was supposed ao do what. One of our 
section originated the idea of storing that gas in large 
trucks and hauling it to the site and hooking it to a mani-



fold outside, which very much reduced the cost of gas 
handling. With the gas outside there was lust a simple 
connection to make. This was accepted by our division 
and used as a method of gassing the generators at all the 
subsequent plants.  

Another little item was the use of a Weston thermo
couple actuated relay to trip the steam units. That's one 
I cooked up myself along with the head of the mechani
cal section who was needing something to help out in 
,ase of thrust bearing failure on a steam generator.  

When the thrust failed it could be very expensive and 
verV destructive to the turbine portion of the unit. So 
we developed th,. 'ittle relay scheme, and the mechanical 
people developed a method of installing it so that when 
the thrust became sharply in danger of failing, the unit 
would be immediately tripped and taken out of service, 
saving a preitty good pot of money as well as downtime 
on the unit That, as far as I know. has been adopted 
at all of the steam plants as a protective device on the 
units.  

We also developed in our section a starting and run
ning ciruit and proteLtion circuit for the control air 
compressors so that they would not only furnish a con
tiruou% source of control air for the turbine generators 
installed in a plant but would protect themselves in case 
ot trouble internally to the control air compressors. That 
was adopted as a standard device, and, as far as I know, 
that ircuit is still used in all of the steam plants on the 
control air compres)sors.  

These are small items. you know, but they are worth 
a lot of monev.  

I was also involved in tlhe early days and practically 
throughout mv career in the training program for 
student generator plant operators in the hydro plants.  
either as an instructor or as a representative of my boss 
on the various committees such as the accrediting com
mittee and the ioint committee for the icreditation of 
those operators. In other words, through the training 
pro, rmn. we saw to it that they were capable of handling 
the Job before they were put on it.  

When I went to Pickwick. we didn't have any such 
things as overtime or payment for overtime. We had the 
rudiments o' a training program in progress then for 
student operators as well as for operators who were 
actually responsible for shifts at that time. Well, we, on 
our own time, taught a class of student operators. I didn't 
receive ans .hing for it and didn't expect to recive any-

thing for it. It was fun to do it. It was enjoyable to see 
them assimilate the information that I tried to convey 
to them. And that was payment enough in itself. As I 
said, we didn't have any overtime at that time. Many 
and many a night after the people had worked their shifts 
we would come out to the plant and pull the drawings 
on the equipment before it was in service, sit down, and 
pore over those things and learn how to handle that 
equipment efficiently and safely. And we didn't expect 
anything for it. And we didn't get anything for it, except 
the pl!easure of knowing that we understood the equip
ment and would be able to operate it without damage.  

Some of the things I'm sort of happy about, which 
are still continuing, are two little jobs in the hydro 
plants. I was a member of the IEEE hydroelectric sub
committee and I got some ideas from what other people 
were doing. 'Ve had been suffering failures of stator coils 
in hydro units over a long period of time. I decided we 
ha] better start rewinding those machines. We had 
roughly 100 units at the 29 hydro plants. So we started.  
And we have done about four replacements a year. We 
have been able to increase the capacity of these windings 
for a very small unit cost per kilowatt. We would take 
out the old winding at 30 megawatts and maybe put back 
a new winding that carried 35 megawatts. That program 
is still in progress.  

While I was branch chief, we started putting lif pumps 
on thrust bearings on hydro units so that starting and 
stopping would not damage the faces of the bearing 
metal. We tried to get the manufacturers to do :hat for 
us. They gave us prices that were outrageous. We pro
ceeded to do it ourselves for about one-third to one-fifth 
of what they were asking for the job. We devised our 
own system and began to install it before I left, and I 
see they've just about completed that program. So these 
things are fun. That's all they are-just pure fan.  

Right today, electricity, along with water, is one of 
the cheapest commodities we have. Nobody will believe 
that because they are so used to paying seven aid one
half mills per kilowatthour for residential use. Over so 
many years they came so cheaply. But, my gosh, when 
coal went out the roof and other fossil fuels went out 
the roof, rates have gone up 300-400 percent. What else 
has gone up? When I was at Pickwick, I was paying 25 
cents a pound for T-bone steak. What is it today? At 
least 10 times that. Are we paying 10 times more for 
electricity? We certainly are not.

We do retire from the position, but you don't retire 
interestwise, ever. I talk to the boys from time to time 
about things. You know a generator at Gallatin is being 
replaced with a supercooled rotor unit-entirely different 
sort of winding configuration as well as the plus four 
degrees Kelvin temperature the machine rotor is going 
to have-a "way out" type of unit. I t .esume the object 
is to see if this could be more economical than anything 
else.  

TVA is the best organization I know of to work for.  
It was in line with the type of work that I knew I would 
enjoy when I began. It continued so until they fired me 
for getting too old. And, if I had it to do over, I'd do 
it again. I'd try to get in the same type of work as I was 
in. Hydro has been my love ever since I started and 
would continue to be if I were able to go back to work._J
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A. T. Secor sort of "came along with 
the purchase" when TVA acquired Ken 
tucky/Tennessee Light and Powe, Com.  
pany in 1942. And T7`A acquired.t more 
than lifelong "provate power" man in 
Secor. The son of a man who had made 
a career out ofoperating industrwl power 
plants, Secor was graduated from Penn
sylvania State University in 1925 with 
a degree in mechanical engineering. He 
spent 17 years with the Associated Gas 
and Electric System, owners of Metropolh
tan Edison, Florida Public Serv'ce, and 
other properties including Kentucky/ 
Tennessee Light and Power Company.  

As a mechanical engineer in Powert Pro
duction, one of his TVA lob was to scout 
western Tennessee and western Kentucky 
for power plant sites. The ensuing report 
resulted in the selection of the ,ite of the 
Johnsonzille Steam Plant and Secor asked 

for and got the job ofplant supermn.endent 
in 1950 when the plant was under con
struction. He stayed long enough 'o s;.art 
up the first four units and moved on in 
1951 to Paducah to start up Sihawlee. He 
stayed nine years, moving to Kingston in 
1960 and then to Chattanoo ... chief of 
the Steam Electric Generating Branch i', 
1961.  

Secor retired from TI'A in 1964 at the 
mandatory retirement age of 65. Inwill
ing to leave the power industry, he went 
on to work or South Carolin Putu icSer
vice Authority (Santee Cooper), retiring 
as director of Production and Thermal 
Construction in 1972.  

My dad worked all his life in indus
trial power plants. He was a man 
with an eighth grade education 

but a very well-educated man. I was

visiting at home one time, long before I ever even 
thought about coming with TVA. And out of the clear 
blue he said, "You know, son, I believe you ought to 
look into that TVA thing." He said, "I think it's the 
coming thing." 

When TVA was acquiring the Kentucky/Tennessee 
properties, I was assigned as liaison with the TVA group 
as they visited the various municipals, the town councils, 
and the farmers groups to sell them on the idea o' taking 
over these properties as their own, under their own own
ership. I was assigned to travel with the group because 
I knew most of the people in these towns. That's how 
I got to know TVA people.  

Of course, TVA could not really take over retail 
properties. They were just recommending that for this 
municipality the boundary lines would be here; for this 
potential co-op the boundary lines would be there.  

In due course the settlement came, I think it was in 
a hotel in Louisville. All the representatives of the 
municipals and the potential co-ops and the Associated 
officials and TVA were there. TVA handed the Associ
ated a check. So for about a few minutes, TVA owned 
everything. And then the future municipals and co-ops 
handed their checks to TVA and they owned them.  

One of the things I would like to dwell on just a little 
is TVA's labor relations and the formulation and activi
ties of the co-op committees. To me it was an idea that 
needed developing. My feelings about people coincide 
with my relations with the coop committees, because 
in my ealing with people, particularly as plant super
intendent, I always felt that everyone in that plant knew 
a little something more about something than I did.  

"You know, son, I believe you 
ought to look into that TVA 
thing." He says, "I think it s the 
coming thing." 

I had what I telt was a most successful operation at 
Shawnee because I made the most of the abilities of the 
people that were in the plant.  

One of the things that I had considerable success with 
at Shawnee was a motto I had for folks that came to me 
with id-as-"If it has half a lick of sense, let's try it."



I might mention the Kemp dryers. The Kemp dryers 
dry the air going to the control devý es that control fans 
on the outside of the building. They are subject to freez
ing and putting out of business if the air is not completely 
dry. Well, we saw the need of an additional Kemp dryer.

It is only a little outfit. It doesn't amount to much. So 
I sent in a requisition to Chattanooga for an additional 
Kemp dryer. I got turned down flatter than a flitter.  

Well, my boys said, "Mr. Secor, we can't get along 
without a second Kemp dryer." I said, "All right. What
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do you want -o do." They said, "We'll build one." I 
said, "All right, hop to it." 

So came the winter and the freer. eveloped 
Kingston started losing units, and we were just hopping 
riat long. Their controls were freezing up on the out

And Marshall lohnsor. (then chief of the Steam 
Electric Generation Branch) got on the line with Mosey, 
the Operations Supervisor, and said, "How come your 
boys are keeping your units on the line and Kingston 
is losing theirs?" Massey came to me and he said, "What 
the hel am I going to tell him?" I said, "Tell him, by 
God, you built a new Kemp dryer and saved our bacon." 

One of the problems in the plants was, in plain words, 
fear of Chattanooga-"Don't make the wrong move." 
Well, I was not burdened with that, having worked in 
the Chattanooga office. So my achdmonition to my staff 
was, "Do what y-u have to do if it looks like it needs 
to be done." 

When I got ready to leave Kingston Steam Plant to 
come to Chattanooga as chief of the Steam Electric 
Generating Branch, one of my dear friends said "You 
always said, 'Don't pay too much attention to those 
SOBs in Chattanooga.' "He said. "What are you going 
to do when you become one of them?" 

Well, I just had a great time running the steam plants, 
encouraging the people to be aggressive, to do what 
they're supposed to do, when they think they ought to 
do it, to run the steam plants as I would have run them 
if I had been there.  

There are some things I really miss, like starting up 
a plant, things that occur. It goes for days and there'll 
be this crowd working here and this crowd working 
there, this crowd trying to finish this and this one trying 
to work that out. And it goes on and eventually you 
think you are about to put the unit on the line or start 
it rolling, and it doesn't hAppen. Days go into nights, 
and you wind up catching a little shuteye on the concrete 
floor or winding up on a desk. But eventually the great 
moment comes, when it rolls and it's a thrilling experi
ence. No matter if you start up a hundred, it would be 
the same every time. It's a thrilling experience to put 
a unit on the line.  

To me, TVA was a magnificent experience. I never 
went to work in the morning. It wasn't work. I went in 
the morning like I came home at night. I've never pic
tured myself ar "working" in the power industry. It was 
just a part of me. I did it. And thoroughly enjoyed it.Z



E. Floyd Thomas joined T'A as an 
engineering aide in 1939. His first Pb was 
inventorying properties acquired f-om the 
Tennessee Electric Power Company (TEP.  
CO) at the old Hales Bar Dam anr Steam 
Plant.  

He served as assistant mechanic.l engi
neer for operations at Hales Bar and at 
the Ocoee plants. He later was made assis
tant superintendent of the Nashviile 
Steam Plant. He later worked as assistant 
superintendent at Wilson Dam, assistant 
superintendent at Watts Par Steam and 
Hydro Plants, asssistant ana tler, super
intendent at Johnsonville St. am Plant.  

In 1960 Thomas wav name I a;sistanr 
director of Power Production and .n 1962 
dzrector of Power Production. In .'976 he 
became danager of Power Operations, 
supervising the Divisions of Fosil and 
Hydro Poawer, .uclear Power, Power Sys
tems Operations, and the Operations 
Planning and Maintenance Coord.nation 
Staffs.  

He retired in 1982.  

Back in, oh, prior to May 11, 1933, 

north Alabama was one of the worst 
hit sections of the country as far as 

the Depression was concerned. I guess if 
you wanted somebody lean and mean, the 
people of north Alabama should have been 
awfully mean because they were lean. Jobs 
were hard to find. I know that as I grew 
up in junior high school and high school, 
I had seen some of the worst of the Depres
sion. My father was a dentist, and I remem
ber that he would pull a tooth for maybe 
a dozen eggs or a make a set of te.th for 
a ham. There were no jobs. Agriculture was 
about all there was then, and cotton was 
king.  

Then January 18, 1933, Roosevelt 
announced his plans for TVA. I remember

as a junior in high school, I was on top of State National 
Bank in Florence at the comer of Tennessee and Court 
Streets. Roosevelt rolled up in an open car with the guy 
who really was the father of TVA, Senator Norris. I 
wondered then what it was all about. I later was to find 
out more and more what effect the TVA was going to 
have on north Alabama and the whole Tennessee Valley 
region and, in turn, the entire Nation.  

The stage had been set for a long time for something 
to happen in north Alabama. As early as 1907, there had 
been an engineering study of the river because this end 
of the Tennessee had been cut cff by a terrible drop 
through the Muscle Shoals section of the river where

jobs wFv m r bit of the indwud ml dewiopmenur udnc 
folloswd hand on dx herls of 7VA. Herr workm at Somthr trrn 
3etli Compwuy in Decatur, Abmi, jusmble Lcmpi



there was a 140-foot drop in less than 30 miles. At times 
there was no way of getting boats through. I remember 
as a kid in tunior high school I walked across the river 
to Seven Mile Island. and it never did get above my 
knees. That's how dry it got sometimes in the 
summertime.  

"T14a w-as going to become the 
starting point of something great 
for the I 'alle . " 

In the fail of 1917. because of World War 1. they 
appropriated monies to build the nitrate plant at Muscle 
Shoals. which is now the fertilizer works. They simul
taneously built Nitrate Plant No. I and No. 2. There 
were up to 25.0C. people who worked on construction 
of those plants, and it was a huge hub of activity. To 
supply electricity on an interim basis, they built quickly 
two steam plants, and both were placed in operation.  
In 1981 -he war was over before Wilson Hydro Plant 
was fin:-hed, and became white elephants-the nitrate 
plants, as well as the hydro plant. What are "vou going 
to do with them? The Depression <-ir 'ong in 
192S-1929 and still nothing was being done n them.  

The cost of electricity to the people in north Alabama, 
and I didn't know this until later, was ten cents a kilo
watthour. Ten cents an hour-more than what y, u 
would pay in New York City today. Do you know what 
Alabama Power Company was paying for that power 
trom the L'.S. Engineers, and they were getting it less 
than fi% e miles awiv at Wilson Dam? Three mills. That's 
*. cr 2a 3.0C-percent profit on sales. That was something! 

The concentra- )n of industrial potential was there; 
. amer:can Cvnan. de Company and Ford Motor Com
-*anv were interested Henry Ford wanted to build 
.nother Ruhr Valley there and probably would have.  
iAut. Senator Norris was the person who saw the poten
t al .t that area, not only *or that particular area but 
t.,r the whole Valley in th development of the river.  
Ie Io-nvinced President El, -t Roosevelt. By the fll of 
"l ?. =we had a TVA Boa; 1. and TVA started doing 
s >mething TVA was going t , become the starting point 

. w>methmin great tor the V'; !ey. First construction was

.4nnual merting ftrqumntly da•hRdld s farmmng "'fl " wherr Tl'A and disributors routed the jdJarnagrs of elerrc Iarng. 7h u mtn took 
p.ce ta Sand Mountain.

at Norris Dam. which followed Wilson Dam (acquired 
with Th, Act); then there was Wheeler, then Pi.:kwick, 
and on .own . .. Guntersville, Chickamauga, etc. I had 
the opportunity of either knowing or working with all 
the first superintendents of those plants and on down 
through the years right until I left TVA in 1982. It was 
great to be a part of TVA.  

Well, the river was being developed. The fertilizer 
works were being put to work, conservation was being 

arricd out. There was so much being done for all of 
ne Valley. Malaria was conquered. As a kid I used to 
iave malaria every summer, the kind where you had a 
,hill either every other day or every third day with 
regularity. It was something else. TVA completely elim
inated malaria with their programs. But all of these extra

things were done with congretsional appropriations; we 
don't get appropriations for such things today. Every
body's looking for something out of the power fund, 
and without these appropriations, this runs up the price 
of electricity.  

The new dams were being built for various needs, such 
as, World War II, when Oak Ridge was being built, but 
no one knew what for. Of course, it was the develop
ment of the atom and tremendous amounts 4f power 
were required.  

The struggle went on concerning dam building. ven 
within the State of Tennessee. Senator McKellar was 
bucking and trying to stop the building of Douglas Dam.  
Roosevelt and those in his administration finally con
vinced McKcllar to back down. TVA was able to build



that dm m stat o finish in le than 13 months. All 
of these thins were grea And as they were built and 
develped, operar took them over.  

Wel hius was f. But bck before we had this hydro 
pose l, back befoe TVA isted, wc La' -he ten cent 
per kLowatshor which stopped any industry from 
coming in- Then all of a sudden the TVA had power, 
power, power-hydro power which as late as 1946 we 
were seng for three mills kilowatthour to industry.  
Reid rates were around 17 mills-1.7 cents a kilo 
warthour. In 1966 they had come down to about a 2:1 
raio (ridemial to indusrial). The price of electricity 

ad goe below one cent a kilowatthour for residences 
and yet industry sill had power for half of that. This 
certainly brought in industry.  

When you have an energy intensive industries such 
a Reynolds, Alcoa, Monsao, and others, there are a 
lot of jobs Today there are people who think, "Well 
well get away from enrgy imensi-e industries." When 
you do, you lose a lot of obs. Those energy inensive 
industries good or bad, c.,e jobs. This is one thing 
that helped the Valley and the Valley States to grow 
because there was a plentiful supply of electricity at an 
attractive price.  

"I guess if you wanted somebody 
lea2 and mean, the people of north 
Alabama should have been awfully 
mean because they were lean." 

By 1950 all the hydro plants that coulH be buil on 
the reservoirs and on the maistreams had been com
plted, ad additional units added here and there. Still, 
there was electrical load growth in the Valley, seven to 
ten per.ce each year-rowth of electricity peaks and, 
in turn, use. So we had to have new generating capacity.  
In 190 we started building steam plants.  

Even with the coming of the coal-fired plants such as 
Jonouville, Shawnee, Widows C.tk, etc., we had low 
g ncog r because we were able to buy coal a very 

he er iooed like was oin toe impossi 
Then atr it looked like it was going to be impossible

to get coal. The price of coal was rpidly going up. 1 he 
problems of coping with air pollution were becoming 
very, very significant. In fact it looked like the ccr of 
ryinto cope with that part of it would cost more than 

building a new plant. We decided to go nuclear. At the 
time that was reat, ecause nuclear plant could be built 
for practically the same price as col plants. There's not 
a lot of difference in me original price of Browns Ferry 
Nuclear Plant and Cumberland Steam Plant.  

In the 1950s, re went from a primary hydro system 
to a fossil dominated system. Fossil soon produced 70 

ercent of our total generation. Soon all new generating 
construction was nuclear. As we looked at our sources 
of generation, it looked like we were in pretty good 
shape. We planned for 17 nuclear units in seven pants.  
All of a sudden the bottom dropped out of the market 
for electricity. TVA started backing off on nuclear con
struction. The growth became negative. Here we were 
with plans for constructing new nuclear plants, and 
instead of having a positive growth, we have a negative 
growth. So we began shutti down new construction.  

Through the years we havead some of the best oper
ations of our coal plants comparea with any in the 
United States. We have had on two occasions the most 
efficient fossil-fired plant in the world at Bull Run.  
TVA's fosil plants had the best hea rate aud lowest total 
production osts, consistently rated in the top three 
maor systems, usually in firt position, until the Browns 
Ferry Nuclear Plant fire.  

TVA's nuclear plants now lead the Nat.on in availabil
ity and costs of generation.  

I think that we have been in a ece*ion that has cut 
back on the use of electricity. How-ver, electricity will 
become even more important in ti future. 7 think we're 
going to have all we can do to produce enough power 
in the late 1980s.  

There is another important feature of nuclear power 
for the future. On a TV program I witnessed recently, 
an astronaut was talking about his recent experiences.  
This guy really got my attention when he said, "In speak
ing ofthe mosphere, we're casting a gre2t pall all over 
outer space." This bothered me. And how are we doing 
it? We are doing it with cars. We're doirn- it with 
fireplaces. We're doing it with industrial plants. One of 
the ways to contrrl this problem is with the cleiewn 
production, next to hydro, that we've got, that is nulear 
power.

I think that people in the U. should take a hard look 
at what is oing on in the rest of the world. The French 
have lrady built their Phoeni breeder reactor and now 
have their Super Phoenix many steps beyond our Clih 
River Breeder Reactor plans. The 1,000megawatt Super 
Phoenix unit is going into service so Even tLe Rus
sans have a 350-megawatt beeder reactor. The Ger-rv 
have a breeder. The British have a breeder, and yet we 
have not been able to move forward in this area. Sooner 
or laer we are going to have to have the breeder to go 
with our conventional nuclear plants. We've got the 

know-how. We know how to do it, and nuclear is by 
necessity going to be one cf the keys to future energy 
needs. There is no doubt about it.  

I think that TVA is spwni ground for gifte peop 
who have the ability to go ou there and get the obdoe.  
I guess the one thing that ve enjoyed most with TVA 
is seeing people grow through traing and development 
where their full potential could be reached, either with 
us or with somebody else.  

TVA is a great organization. VA is biger than my 
one man. And I think that the composite TVA who 
greatest vlue is its people will continue to be a great 
organiation-a service orgniaion that c - pay its way 
and make this place a b lce than i was before.  
It cannot becore static and sdfatided, it must continue 
to me.k for a oetter place to live.  

The two mos important thing in the world-one of 
them is r- saving of souls as the evangelists say-the 
second is the power bu.ins (energy). If you have abun
dart energy, you can do anything within reason. And 
in TVA, you have an opportunity to be a part of the 
energy • xture producing electricity cleanly and at a cot 
that people can afford.  

RooswrM v Ad auhd r "C50000 os in quack orr." 71h plama 
would dmaud samsnum, h uIummum moueL w"n' decmrcy 
sad tht datrwcy L min fro~ duimA iLn r Dm.Lsk wckb m 

mppttld m only 13 mons, asnd AFOamsi pur. : em, wu.ch m 
complad aS onl, monbth.
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G. 0. Wessenaucr was manag, r of 
Power for more than 25 years--years 
when the TVA system grew from two 
million kilowmats of mosuy hydro capacity 
to a predominantly coal-fired system at 
18 million kilowatts.  

Graduatsd from the Carnegie Institute 
of Technology (now Camegie-Melon Uni
versity) in 1927 with a degree in Civil 
Engineering, he worked for both the West 
Virginia Power and Transmission Com
pany and the West Penn Electric Com
pany before joining TVA as a hydraulic 
engineer in 1935.  

His rise at TVA was rapid Wessenauer 
was named power sup•!y engineer in 
1938, assistant to the manager of Powe
in 1941, assistant manager of Power in 
1942, acting manager of Power in 1943, 
and manager of Power in 1944. He was 
in the cat-bird seat during the building 
of the Douglas Dam, the machinations of 
the Dixon-) es Controversy, the con
struction of , VA 's first coal-fired plant 
through the start of construction of the 
largest Cumberland Steam Plant, and the 
commitment to build five nuclear units.  
During his tenure, revenue bond financ
ing for the power program was author
ized and established.  

Since his retirement from 7VA in 1970, 
Wessenauer has maintained his contact 
with the power industry, working as a 
consultant with TVA and other power 
syxtems advising on management and 
operating matters including nuclear 
facilities, nuclear fuel, fossil fuel supply, 
power rates, and environmental consider
ations.  

T VA was born in controversy after a 

decade of debate concerning the 
disposition of Wilson Dam and the

chemical facilities at Muscle Shoals. It was opposed by 
fertilizer, railroad, and coal interests, but the major oppo
sition came from the power companies.  

However, the need for improving the economy of the 
region, suffering in the midst of the Great Depression, 
l to the enlistment of the project in the sernce of the 
people.  

Among its many assignments, TVA was directed to 
make the power produced at its projec,. available for 
the benefit of the people of the region at the lowest pos
sible rates consistent with financial soundness of the 
power program. What an exciting and challenging assign
ment that turned out to be, not only to the TVA organi
zation but to countless others throughout the Valley 
who shared in c ving it or.t! 

"When electricity is put in the 
hand of the worker, he can do a lot 
more in a day." 

The people of the V.1ley responded by seeking a 
supply of TVA power f m Wilson Dam. Those com
munities which owned their own distribution facilities 
were among the first, and TVA made arrangments to 
transmit the power over existing transmission facilities 
of the power companies. Other cities including Chat
tanooga, Memphis, and Knoxville tried to negotiate the 
purchase of distribution facilities om the power 
companies then serving them. Refused, they obtained 
approval from the electorate (in many cases by over
whelming majorities) to build their own duplicate 
systems.  

The people in the rural areas wanted electricity, too.  
Only 3 percent of farms had electricity. The power com
panies maintained that the farmers couldn't afford elec
tricity. The cost of building lines to serve only two or 
three customers per mile and the small amount of elec
tricity the farmer would use would result in a rate higher 
than the farmer would pay.  

TVA developed a system for building less costly rural 
lines and procetded with the conviction that electricity 
use would not be limite,! to a single light bulb per room 
but rather that low rates -ould encourage use in many
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ways as to make electric service feasible. While TVA 
financed some of the first lines, soon the Rural Electri
fication Administration took over financing construction 
of distribution systems in the rural areas of America.  

When the power companies failed to halt the TVA 
p,>wer program through litigation, they agreed to sell 
the generating and transmission facilities to TVA and 
the distribution facilities to the municipalities and 
cooperativ.s. This advanced the bringing of TVA power 
to the people they served.  

The people were quick in putting the low-cost elec
tncitv to work. In rural Mississippi, one of the first appli
ances purchased was a shiny white washing machine 
which was put on the front porch. They wanted the 
passerbv to know they had TVA-it was a status symbol.  

In encouraging the use of electricity. TVA teamed up

with the State Health Department to promote safer 
water supply and better health. Electric -water pumps 
brought running water into the house, and " made 
possible modern plumbing and septic tanks, reducing the 
possibility of tainting the well water. Low-cost electricity 
was used for refrigeration and cooking of food, bringing 
running water for other farm purposes and in many 
other ways to make farming easier.  

Similarly, its availability in the home, wherever 
located, lessened the drudgery of household chores and 
freed the housewife to engage in other activities. The 
average annual residential use in the Valley in 1933 was 
about 600 kilowatthours, and in recent years, it has been 
up to 15,000 kilowatthours.  

The use of low-cost electricity in commerce and indus
try was an important factor in improving the standard 
of living in the Valley. In 1933 per capita income was 
45 percent of the national average when family income 
depended largely on hard, back-breaking work. When 
electricity is put in the hind of the worker, he can do 
a lot more in a day. He can earn higher wages and 
improve his standard of living.  

By 1980 the per capita income in the region had 
increased to 77 percent of the national average.  

Energy use in business and industrial type establish
ments increased from three billion kilowatthours in 1939 
to over 78 billion in 1980. Personal income had grown 
from $1.4 billion to $58 billion in the same period. There 
were many requests for TVA power, some from great 
distances. The TVA Act states that the power is to be 
distributed within transmission distance primarily for 
the benefit of the people in the region It was expected 
that the legion would include the drainage basin of the 
river and the area around Muscle Shoals was among the 
first to get TVA power. But there were requests from 
areas outside the drainage basin such as Tupelo, Missis
sippi. MemplAs and Nashville were also outside the basin 
but within transmission distance. King:.ort and Ashe
ville, within the drainage basin, however, did not actively 
seek TVA power.  

With the acquisitions of 1939 and 1940, a unified 
power service area became fairly well defined at that 
time. Within that area, power use was about three billion 
kilowatthours. The river, when developed, was expected 
to produce about 15 billion kilowatthours-five times 
as muL..I. Under normal circumstances, that amount 
would have provided an adequate supply of power for

quite a number oi years.  
Then the war came along and planes were needed and 

in turn large amounts of aluminum. Expansion of the 
aluminum plant at Alcoa and a new plant at Muscle 
Shoals called for much more power. You may recall 
Roosevelt had an initial program for 50,000 planes in 
quick order. "An impossible task," some said. But they 
got them on time. And there were many more needed 
before the war ended. TVA supplied the power required 
by Lhe aluminum plants in the Valley. Large amounts 
of power were required for producing other materials 
vital to the national defense such as phosphorous, ferro 
alloys, and ammonium nitrate. Military establishments
camps and air bases-were demanding power. At Oak 
Ridge a "hush-hush project" needed a big chunk of 
power. Up to 75 percent of TVA's power production 
was going into the war effort.  

In order to meet these requirements, TVA expedited 
the construction of its hydro projects. Douglas Dam was 
completed in 13 months-a record for a project of that 
size. TVA also built the 240 megawatt coal-fired plant 
at Watts Bar in rapid time. This was the first steam plant 
built by TVA. The system had a number of smaller coal
fired plants which had been acquired in 1939. As a result 
of building all these projects, power use in the region 
was able to reach 10 billion kilowatthours in 1945.  

But when the war was over, Mr. Lilienthal became 
concerned as to what TVA would do with all of the 
power that had been going into the war effort. It was 
a short-lived concern. A large backlog of requests for 
service was on hand because the distributors could not 
get materials to build the necessary lines and other facil
ities required to serve them. Also electrical appliances 
of all kinds were unavailable during the war period so 
a large unfilled demand had been accumulating. In the 
year following the wa.', TVA sold less electricity than 

"TVA r.n#7 cst of rabbits to pull 
out of the hat." 

the previous year but then sales shot up as these unfilled 
demands were met. So TVA's concern was soon turned 
from disposing of a surplus to coping with this rapid 
growth in demand.



As wars end, TVA was finishing Kentucky Dam, and 
i became clear that not much more power could be 
developed from the river. When the service area was 
established in 1939 to 1949, it seemed that the hydro 
power would p-ovide for the area's needs for a long time.  
But it didn't. TVA, with Congressional sanction, had 
become responsible for the electrical energy supply for 
the region. TVA thus had an obligation to continue 
providing for its increasing power needs or the region's 
economic growth woul be curtailed.  

Not only were requ -mernts for normal activities 
within the region gro-' .if out the plants at Oak Ridge 
enr hw,, -uarium for atomic weapons were to be 

.a 32 as a resuh of the conflict in Korea. TV, vas 
caed on to provide a very large amount of power for 
expanded facilities at Oak Ridge and for new facilities 
a Paducah.  

By 1948 annual power use was approaching 15 billion 
kilowarthours and use over 20 billion kilowatthours was 
projected for 1952. Early in 1948. TVA recommended 
the construction of the Johnsonvile Steam Plant with 
three 125 megawatt units. Studies had indicated the cost 
of energy from the plar:t would not -equire an increase 
in power rates. However, because half the unit energy 
cost would be for coal and its transportation, it was 
recognized that rate schedules would have to provide for 
possible future changes in fuel costs-costs which were 
not under the direct control of TVA.  

Congress did not approve the knitial request for appro
priations that year, but in the next year, after consider
able debate, they were .pproved. This was a very 
important milestone decision since it gave further 
assurance that TVA would continue to meet its obliga
tion to provide power for the region's economic growth.  

Jchnsonville was followed by Widows Creek, Kings
ton, Shawnee, Colbert, John Sevier, Gallatin, Paradise, 
and Bull Run. In the building of these plants, TVA 
continued to be guided by the directive that power was 
to be provided at the lowest possible cost. Each recom
mendation took advantage of the latest developments in 
the industry. TVA was in the vanguard in using larger 
and larger units from 125 megawatt units at Johnsonville 
to a 1,150 megawatt unit at Paradise since the larger units 
made possible a lower price per kilowatthour. Techno
logical improvements in the thermal cycle resulted in 
using less fuel to produce a kilowarthour.  

In the fall of 1953, another serious matter arose in

connection with the region's power supply. TVA had 
requested appropriations for the building of a steam plant 
at Fulton, Tennessee. The President refused the request 
and the Atomic Energy Commission was directed to 
reduce TVA's projected supply to its Paducah plant and

seek another supplier. Dixon-Yates responded ard con
tracted to supply the power from a steam plant to be 
built in West Memphis, Arkansas. The AEC then sought 
a contract with TVA for transmitting the power over 
its system to AEC's plant at Paducah. This TVA was

Ajmuanmm ound fn m piuans hie dm to uaport Amerca's prodagiow s r eff-



reluctant to do. To TVA and the distributors, this 
proposal seemed to be an opening wedge whereby the 
region would be forced to obtain its future power 
requirements from private comr anies rather than from 
TVA.  

Opposition to the arrangement developed and vigor
ous protests were registered with the Congress, and it 
was subjected to much debate and investigation. Charges 
of improprieties were made and the matter dragged on.  
While the outcome was still in doubt, the city of Mem
phis, concerned about ultimately being for-ed to rely 
on Dixon-Yates for a power supply, announce- in June 
1955 ,hat it would build its own plant and not renew 
its contract with TVA. The arrangements with Dixon
Yates were cancelled and the AEC turned to TVA for 
the power it needed.  

"Ao'-.e ,it h.l• .in initi.?/ progarm 
tor ;.:'.": plinei in quicAk )''r.  
.I In !'rnpo,,,ibhlc t..A. '.ome .sai/,. But 

t!;i ',tor then' onl time.  

The Dixon-Yates episode brought into focus the pre
canousness of relying mainly upon appropriations for 
funding future power projects by TVA. In April 1955 
TVA proposed legislation which would authorize TVA 
to issue revenue bonds to the public for financing fur
ther expansion of its power system. The Bureau of the 
Budget developed an alternative proposal which would 
keep TVA under its thumb as to future expansion. Con
troversy raged over these alternatives for four years, but 
in August 1959 a bill was signed that was satisfactory 
to TVA. One feature of the legislation, however, was 
the establishment of a boundary on TVA's service area.  
This new authoiization is another important milestone 
in the struggle to assure the region of an adequate power 
.apply at the lowest possible cost.  

TVA was able to offset the effects of inflation in the 
1950s and early 1960s and maintain its wholesale rate 
schedule. In 1968 the average rate for residential use had 
decreased t. 3089 cents per kilowatthour. However, by 
1964 inflation was making each successive unit more 
costly than the previous ore. So TVA decided that it

ought to look for some other way cf providing electric 
energy. TVA had anticipated that nuclear power might 
be a possibility. Unfortunately, atomic power arrived 
as a bomb. But in 1946 I served on a committee of in
dustrialists who visited many AEC'; installations to learn 
about possibiiities for peaceful uses of nuclear energy.  
Subsequently, TVA assigned staff to a number of AEC 
laboratories and eventually agreed to be the operator of 
an experimental gas-cooled power reactor at Oak Ridge.  
This provides TVA with a group of knowledgeable peo
ple on nuclear power.  

TVA undertook a thorough investigation into the 
possibility of building a nuclear power plant. The 
economic studic, showed that when compared to a new 
coal-fired plant, the nuclear plant would provide energy 
at the lowest cost. Consequently, Browns Ferry was 
selected. Shortly thereafter, because of a short time 
schedule for supplying more power, the coal-fired 
alternative-Cumberland with two 1,300 megawatt units 
-was undertaken. So TVA built them simultaneously.  
And the original conclusion of the studies was verified
Browns Ferry is producing energy a: a lower cost than 
Cumberland. Again utilizing nuclear power was in line 
with making power available at the lowest possible price 
for the benefit of the people.  

Well, TVA ran out of rabbits to pull out of the hat.  
Inflation was acc-lerating. OPEC pushed up the price 
of oil and other energy sources, like coal and Lranium, 
followed along. The cost of money also was rising.  
Stricter environmental standards required more costly 
facilities which use energy instead of producin? energy.  
Consequently, the rate; for electric energy in tre region 
had to go up if costs were to be covered.  

Who likes prices going up? When prices go up at the 
grocery store, you grumble about it, but you pay i'. You 
try another store and find you cannoc do any bet :r. One 
might say TVA, being a monopoly, charges what it 
pleases. But that is not so. It is explicitly required by 
law to provide energy at the lowest possible cost. At 
TVA they work their tails off to try to keep energy 
prices down. People just don't understand the factors 
out-ide TVA's control make prices go up or tiha TVA 
has no stockholders to .hare with the const-ne., the con
sequences of changes in costs of providing the energy.  

Yes, the assignment was a challenging one, and I 
believe the accomplishments over the past 50 years far 
exceed the expectations of those who envisioned it.

These accomplishments were achieved by the coopera
tive effort of the loyal, able, and dedicated men and 
women in the TVA along with countless others with 
similar motivation throughout the region and in many 
other parts of our great country. It could not have hap
pened without the understanding and support of the peo
ple of the region.  

The program is an ongoing one. Availability or an ade
quate suppy of energy continues to be essen.ial to our 
welfare. Future circumstances will bring changes which 
may affect its cost and how it is produced and utilized.  
The challenges for the future, as in the past, are great.  
I am confident that with the same spirit and dedicated 
service and pubiic support, they will be met.  

You know, I enjoyed every bit of my work with TVA.  
It was really great. Great to go to work every day. There 
were many thrilling experiences, such as when the first 
electric light bulb came on in a rural home. It ,-,s just 
like going to church and being inspired to help 
others.



Godwin Wdill~ msgraduated sth a BS.  
degree in Electrical Engineerng in 1936 
and began wo J with the Tennessee Elec
tric Power Company (TEPCO) in its 
middle Tennessee district. He transferred 
to Chattanooga in 1937 as power system 
dispatcher, and when P/A acquired 
TEPCO Auguwt 16, 1939, he was retained 
by TVA. He worked as power system dis
patcher until 1945 when he became an 
electrical engineer in t-e Power Sys:.-m 
Operations Branch. In 1953 he became 
assistant to the director ofPower System 
Operations, in 1960 assistant director of 
Power System Operations, in 1968 direc
tor of Power Operations, in 1971 assis
tant manager of Power, and in 1977 
manager ofower.  

He retired in January 1978 as manager 
of Power. He I r kept close ties with TVA 
serving as presdent of the Chattanooga 
Chapter of the TVA Retirees Assocation 
in 1981 and as Valley-wide president in 
1982 and 1983.  

In 38 years of worLin-, with TVA, there 
were many, m.ny jobs I had to 
undertake which were, I considered, 

very difficult at the time. The thing about 
working with an organization like TVA is 
that the job might be difficult, but by the 
time you get into it and begin to find 
so'ltions and get the job done. it doesn't 
seem difficult anym ire. It's so exciting it's 
not difficult.  

There were occasions when-because of 
generating capacity shortages, because units 
would be off or generating plant construc
tion schedules would be delayed-the power 
system had insufficient generating capacity 
to carry the loads .: peak times.  

At one time in the 1970s, there was a coal 
miners' strike that severely curtailed the 
supply of coal to TVA. TVA relied upon

coal for a great deal of the energy that it generated and 
sold to its consumers, so we had to impress upon our 
consumers th, importance of cutting .own on their elec
tricity use at peak time. It was hard to make them under
stand this. It goes c:ainst the grain of a power man, you 
know, to say, "Dot. t use electricity," hen you've spent 
your life devoted to supplying it, having it ther" anytime 
anybody wants it.  

When I became manager of Power, we /ere in the 
process of developing : revised wholesale rate schedule 
with the distributors. One of the features of this revision 
was to encourage distributor, to provide their own high
voltage power fa-ilities. Traditionally, listributors had 
accepted delivery of power from TVA at low voltage, 
like 1.,000 volts. And they received it on their distribu
tion lines at TVA substations and distributed it to their 
customers. As power distribution systems grew, the 
economics dictated that they should have more of the 
high-voltage components in t"eir systems.  

The distributors were civided over this issue. There 
were some who recognized that it would be to their 
advantage and to the advntage of their consumers if they 
were to enter into this kind of contract. There was 
another group of distributors who felt that they were 
being unduly penalized. This perioc of having to nego
tiate with these disributors, who were responsible 
people ,ith the same motives that TVA has, was very 
painful to me. After all, we're partners, T'A and the 
distributors are partners in providing the lowest cost elec
tric power to the consumer. The outcome was that the 
rate schedule was placed i. :o effect. And to the best of 
my knowledge, even the ,is.-ibutors who objected to 
it are nuch bettter oft because of it.  

In the early years of W'o.id War Ii, TVA wa> very 
important to the war effort. There were large aluminum 
production plants at Alcoa, and aluminum was badly 
needed to produce aircraft. Even before the U.S. got into 
the war, it was trying to provide increased supplies of 
aluminum to produce aircraft for Britain and France.  
So TVA went all over this whole region to find any pos
sible source of electric energy that could be tied in with 
the TVA system, so that we ,ould absorb the energy 
at any hour of the d.y or night and deliver it to the 
aluminum company to produce aluminum. This required 
manipulating the TVA power system almost hourly, 
sometimes more frequently than hourly, all through the 
day and the night.



The di- r • did ths. We had to continually wach 
the balance of power resources and power lods in 
dil• r parts of the syem. h involved continually 

ra l porions of the system to maintain the 
blase oft and Vanlienion and power supply that 
you wa•ed ss to a complty ume all the capacity of 
each ierconnio. And this was like a Chinese 
puzzle, all day and all night. I took your complete 

"I don't know who would have 
been able to forecast the economic 
recessmio we no-' have when these 
power plants had to be started. " 

attnoara and whatever initiative you could dug up to 
get the bet possible results. That was a very satisfying 
period of ny TVA career.  

While I was asistant ma- Iyr of Power, we had gone 
through series of rate increases. The first started in 
1%7, and hey had come pretty regularly after th. Cu
tomer couldn't understand it. I'll never forget going to 
Board meeting in Ki.oxville 'ith protesors sitting out 
in the audience with big placards and booing. hissing 
and complaining to the Board. There was a lady from 
east Tennesee w. lead a delegation of procesors, and 
sl-e got up in from of the microphone and said all her 
people up there were poor folks and that they were cold 
and that power was costing them more than they had 
and somthing should be done. She was demanding the 
Board come up there and talk to her people. I told her, 
"If you really want to help, let us send some people up 
there who are experts, who can examine the houses of 
people who are having hese problems and see what 
needs to be done that might help." 

We did this, and it worked out that we were able to 
show Jhese folks how to conserve energy in this little 
community. This experience stuck with me, and it stuck 
with Red Wagner, too, because when I became manager 
of Power, one of the first things he started pushing me 
about was, "Why can't we have some sort of progr 
to help people insulate their homes?" And I i, "Well, 
I don't know why, but we'll s-e." 

The Power staff got busy, and we developed and pre-

sensed to the Bord what is now the Home Insulation 
Program.  

TVA's had so many fine hours and will no doubt have 
many, many more. It's always seemed to be able to 
respond ad espod quickly to what the needs of this 
region happen to be.  

The media have characterized the load estimaes of the 
1960 and 1970s as errors, auisildgment, and poor man
agement. Thas' crazy. Not only has the construction 
of nuclear plants and any other power plants slowed 
down to practically zero in the TVA region, they've 
slowed down all over the United Scases and all over the 
world because thre is - big economic recession. Regard
less of all the other influences-thing that influence 
power use like conservation and some of these other 
thing, the main cause for it, in my opinion, is the 
economic recessioa.  

With an economic recession, if the demand for the 
products of industry decreases so tht industry doesn't 
need to produce its products, the plants are shut down.  
These plants consume power when they're runinng, and 
when they're not srnning they don't consume power.  
I don't know who would have been able to forecast the

economic recession we now have when these power 
plants had to be started. With all of the indicors that 
were available at the time, the output of the plants was 
oing to be requ ed if this region continued to grow 
lie it should grow and like it had the capaiity to pow.  
It couldn't do it without the required supply of energy.  
You had to build plants.  

The economic recession came, and the loads didn't 
develop. The load growth slowed down, so all the antic
ipated plants weren't needed I's not only true of power 
plants, it's true of plants that prodce rubber -es. auto 
mobiles, or arthing else the demand for which has 
decreased due to the economic recession. It's pretty 
obvious.  

Fifty years of TVA history mean tha a number of 
people have completed their careers and retired from 
TVA. There are over 8,000 retired TVA employees or 
their beneficiares. The) are scatered all over the world.  
But a large number of these retired TVA employees live 
in the TVA reio. And we watch TVA very closely.  
Our loyalty an iere in TVA and what TVA is trying 
to do didn't just turn of when we remired from TVA.  
We carried it with u And we still have it.
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