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TENNESSEE VALLEY AUTHORITY
Kroxville, Tenn., July 2, 1964

Mr. L. J. Van Mov, General Manager,
Tennessee Valley Authority, Knoxuville, Tenn.

Dear MR. Van MoL: The accompanying report covers the planning, design,
construction, costs, and first power operations of the Kingston Steam Plant. It has
been prepared by the Office of Engineering Design and Construction staff with
contributions from a large number of persons from other TVA divisions, and forms
a companion volume to the previously issued technical reports on the Johnsonville
and Colbert Steam Plants.

Kingston Steam Plant is the fifth steam electric project to be planned,
designed, and constructed by TVA. It is the fourth of eight TVA steam plants
under construction in the 1950’s, preceded by Johnsonville, Widows Creek, and
Shawnee and followed by Colbert, John Sevier, Gallatin, and Paradise. These
new plants were in the forefront of advances in steam plant technology and have
commanded a wide interest among engineers, constructors, and electric power
suppliers in this country and throughout the world. At the time of completion,
Kingston Steam Plant was the largest known steam-electric plant in the world,
and still ranks with the great installations of its kind.

The report is recommended for publication as a public document.

Very truly yours,
G. P. Palo
Manager of Engineering
Design and Construction

/)
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THE KINGSTON STEAM PLANT

CHAPTER 1

INTRODUCTION

Kingston Steam Plant is located at the base of
a peninsula formed by the Clinch and Emory River
embayments of Watts Bar Lake about 2.7 miles above
the confluence of the Clinch and Tennessee Rivers.
The plant derives its name from Kingston, a small
town of colorful history lying two miles to the south,
which enjoys the distinction of being the capital of
the State of Tennessee for one day, September 21,
1807. An access road about one mile long leads to
the plant from U. S. Highway No. 70.

The Kingston Steam Plant is the fifth steam-
electric power plant to be constructed by TVA. The
first of these, the Watts Bar plant, was built as part
of an emergency power program of the World War
IT period. In 1949, some four years after the com-
pletion of the Watts Bar Plant, construction started
on the first of nine large steam-electric projects to be
built over a span of 17 years. This program included,
successively: Johnsonville, Widows Creek, Shawnee,
Kingston, Colbert, John Sevier, Gallatin, Paradise,
and Bull Run.

In 1950 the Korean conflict forced an expansion
of the national defense program. Again, as in World
War II, Congress turned to TVA as it made plans
to strengthen the national preparedness program.
Production of atomic defense material became vital,
and additional electric generating capacity was needed
for the atomic energy installation at Oak Ridge.
To supply the urgently needed power, Congress ap-
propriated funds on January 6, 1951, for the first
four units of Kingston Steam Plant.

As the Korean conflict continued, AEC accel-
erated its expansion plans at Oak Ridge to reach
maximum production levels. Keeping pace, TVA
stepped up its construction schedules and Congress
appropriated funds for five additional Kingston units.
The chronology of appropriation acts is summarized
at the end of this chapter, page 12.

On-site construction of the Kingston Steam
Plant began April 30, 1951, and the final unit was

placed in commercial operation December 2, 1955.
The entire net output of Kingston has continued to
flow into Oak Ridge. As each unit was completed
and placed in commercial operation, another block
of available energy was added to the Oak Ridge re-
sources, as follows:

Unit No. Capability, kw Commercial operation
1 150,000 2- 8-34
2 150,000 4-29-54
3 150,000 6-11-54
4 150,000 7-27-54
5 200,000 1-18-55
6 200,000 3- 3-55
7 200,000 5- 6-55
8 200,000 8- 3-55
9 200,000 12- 2-55

Until 1963, Kingston, with a total plant
capability of 1,600,000 kw, was the largest known
steam plant in the world.

Figure 1 shows the geographical location of
Kingston Steam Plant. Figure 2 shows the site lo-
cation and plant layout. A decided asset of this
location is the particular adaptability for handling
the condenser cooling water. Coming into the plant
through an intake on the Emory River, the cooling
water is discharged into the Clinch River on the other
side of the peninsula but four miles downstream from
the intake. 'This arrangement positively prevents any
possibility of recirculation of condenser discharge
water through the system.

The final over-all cost of the plant is
$198,199,849.95, or 124 dollars per kw. This equals
the lowest unit cost of TVA’s major steam plants built
since Watts Bar. Included in the over-all figure are
the costs of land, land rights, structures, improve-
ments, equipment, transmission plant, and intersite
communication equipment. The transmission plant,
including the transformer yard and switchyard equip-
ment, alone totals $8,460,774.28.
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The Kingston report presents a record of the resources in order to strengthen the regional and
more important facts concerning the planning, design, national economy and the national defense. Its
construction, costs, and initial operations of units 1-9. specific purposes include:

It contains, as exhibits, a group of selected drawings

and a complete list of project drawings. The report 1. Effective water control on the Tennessee River,

summarizes the basic office and field reports avail- and substantial assistance to flood control on

able for reference at the office of Manager of Engi- the lower Ohio and Mississippi Rivers.

'I%eering Design and Construction, TVA, Knoxville, 2. Navigation on the Tennessee River, linking the
ennessee.

region to the Nation’s 9000-mile system of
inland waterways.

3. Widespread and abundant use of electric
power.

TVA AND POWER

TVA is a corporate agency of the United States

Government established by Act of Congress in 1933 - . .
to develop the Tennessee River and to assist in the 4. Greater opportunities for agriculture, industry,

development of other resources of the Tennessee and forestry prod\{ction. ) ]
Valley and adjoining areas. TVA’s objective is to 5. Development and introduction of more efficient
help achieve the unified development of the region’s soil fertilizers.
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INTRODUCTION

TasLE 1.—Scheduled additions and modifications to June 30, 1966.

Scheduled data Rated System

Unit of commercial capacity capacity

Name number operation kw W
Thomas H. Allen (steam)? 1-3 Jan. 1965 750,000 14,175,615
Widows Creek (steam) 8 Feb. 1965 500,000 14,675,615
Colbert (steam) 5 Sept. 1965 500,000 15,175,615
Barkley (hydro)2 1 Nov. 1965 32,500 15,208,115
Barkley (hydro)2 2 Nov. 1965 32,500 15,240,615
Barkley (hydro)2 3 Jan. 1966 32,500 15,273,115
Barkley (hydro)? 4 May 1966 32,500 15,305,615
Bull Run (steam) 1 May 1966 900,000 16,205,615

(16,662,815)3

1. Leased by TVA fromax City of Memphis.
2. U orps of Engineers project.

3. Total capacity includes steam plant and hydro unit modifications not tabulated.

When TVA was created, the Wilson Steam Plant
of 64,000-kw capacity was acquired with other Gov-
ernment properties. By the end of 1939, other steam
plants acquired or leased from utilities operating in
the region brought system steam plant capacity to
224,000 kw. Hydro was then 635,000 kw. The need
for additional steam-electric plants first arose from
studies to increase system efficiency by supplementing
fluctuating hydroelectric power. The eruption of
World War II made added power capacity an
emergency matter. The emergency program included
Watts Bar, first TVA-built steam plant, constructed
along with 11 hydro projects to guarantee the supply
of power so urgently needed for war industries, in-
cluding the then-secret atomic energy plant at Oak
Ridge. By mid-1945, steam plant capacity was
456,000 kw and hydro 2,057,000 kw.

After the war, power demands continued to rise
in TVA’s service area and it became increasingly
apparent that the hydroelectric potential of the Ten-
nessee and Cumberland Valleys could not meet the
needs of industrial, commercial, domestic, and Federal
users. In 1949 TVA began construction of the big
Johnsonville Steam Plant. Then, spurred by sharply
increased power needs during the Korean struggle and
subsequent increasing demands of its service area,
TVA built a series of large, modern steam plants.
The ninth—Bull Run—will go into operation in 1966.

The year 1964 concluded with a total installed
system capacity of 13,425,615 kw, of which 9,334,000
kw is steam-electric. Scheduled additions and modi-
fications would bring the net system capacity to
16,662,815 kw by the middle of 1966 in accordance
with the program shown in table 1.

The system will then include, in all, 27 major and
2 minor hydroelectric plants constructed or acquired
by TVA, 6 Corps of Engineers hydroelectric plants,
12 hydroelectric plants constructed by ALCOA
(Aluminum Company of America), 10 TVA steam-
electric plants, and one steam plant leased from the
city of Memphis. The éntire system serving an area
of some 80,000 square miles is interconnected with a

grid of high voltage transmission lines and is operated
as one integral system (fig. 3).

Responsibility for supplying electricity to the
ultimate consumer in the region is shared by TVA,
as wholesaler, and 158 local electric systems which
retail the power to some 1,800,000 residential, farm,
commercial, and industrial customers. Long-term
power contracts between TVA and these local systems
—-105 municipalities, 51 rural electric cooperatives,
and 2 privately owned utilities—provide a basis for
the distribution of power which adds strength to both
the distribution agencies and TVA. As part of its
power system, TVA interchanges power with adjacent
systems and distributes the power generated at the
Corps of Engineers dams on the Cumberland River
by arrangement with the Southeastern Power Ad-
ministration. Furthermore, the ALCOA hydro plants
on the Little Tennessee River are operated as part of
the TVA system. ALCOA operates its plants at
TVA’s direction, for which TVA delivers to ALCOA
a uniform amount of power. Tables 2 and 3 list the
principal features and generating capacities of the
hydro and steam projects respectively.

LEGISLATIVE HISTORY
Units 1-4

On December 1, 1950, the President of the
United States submitted to Congress a proposed
second supplemental appropriation for fiscal year
1951 in the amount of $84,000,000 for the Tennessee
Valley Authority.] The proposed appropriation in-
cluded $25,000,000 for beginning construction of a
new steam electric plant in the eastern part of the
TVA system near Kingston, Tennessee.2 The steam
plant was to consist of four units having a total
capacity of 540,000 kw.

Hearings on the TVA supplemental request were
held before a Subcommittee of the House Committee

1. H. Doc. No. 727, 81st Cong., 2nd sess., Dec. 1, 1950.
2. Hearings before Subcommittees of the House Committee on

Appropriations, 81st Cong., 2nd sess., on Second Supplemental Ap-
propriation Bill for 1951, p. 225.
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THE KINGSTON STEAM PLANT

TABLE 2.—Principal features of water

DAM AND APPURTENANCES
ATE OF N <] PowEr LocK
con. wane (R | seitmy | or | et
PROJECT OWNER LerciAl RIVER HEIGHT | | bnGTH | CAPACITY | CONCRETE | pociloriL c:;::rn Slze r.‘:r i

USE CFEET) | (pgemy | (cFS) | Ccu. vos.) | (Cu. v0s2) [ (kw) (FEED | ceen |
Kentucky VA Tennessee 206 8u22 | 1,050,000 | 1,356,000 | 5,582,000 | 160,000 | 110x600 75
Pickwick Landing TVA Tennessee 13 5 650, 000 679,100 | 3,081,000 | 216,000 | 110x600 63
Wilson TVA Tennassee 137 4535 671,000 1,729,400 [} 598, 000 110x600 100

60x300 s
{60:292} 100
Wheeter TvA | 1936 | Tennessee 72 63u2 5u2,000 | 1,100,000 0 356, 40O ﬂs‘g:zgg 52
Guntersville TVA | 1939 | Tennessee 9u 3979 478,000 308,600 874,900 97, 200 60:28(} us
110x800|
Nickajack¥ TVA | 1967 | Teanessee 83 3700 500, 000 530,700 378,000 97, 200 ”81238 42
Xt
Hales Bar¥ TVYA | 1913 | Tennessee 12 2315 224,000 - - 99,700 60x265 ui
Chickamauga TVA | 1940 | Tennessee 129 5800 470, 000 506,400 | 2,793,500 108, 000 650x360 53
Watts Bar TVA §19u2 | Tennessee 12 2960 560, 000 u80,200 | 1,210,000 150, 000 60x360 70
fort Loudoun TvA 1943 | Tennessee 122 u190 330,000 586,700 | 3,594,000 128,000 60x360 80
Apalachia TVA | 1943 | Riwassee 150 1308 136,000 237,800 0 75, 000 none
Hiwassee TVA | 1940 | Hiwassee 307 1376 112,000% 800, 600 [} 117, 1007 .
Chatuge TVA | 19u2™| Hiwassee Wy 2850 11,500 25,700 | 2, 3u8,u00 30, 000 .
Ocoee No: 1 TVA | 1312 | Ocoee 135 8uo 45,0000 160,000 0 18,000 .
Ocoee No. 2 TVA 1 1913 | 0coee 30 uso — "] 0 21,000 .
Ocoee No. 3 TVA | 1943 | ocoee 1o 612 95,000 82,5001 82,000 21,000 .
Blue Ridge TVA 11931 | Toccoa 167 1000 55,000 — 1,500, 000 20, 000 .
Nottely TVA | 19u2e pottely 184 | 2300 11,500 21,700 | 1,552,300 [ 15,000 .
Melton Hill TVA | 1963V} Clinch 103 1020 122,000 250, 000 0 72,000 | 75¢400 | 60
Norris TVvA | 1936 | Ctinch 265 1860 93,u00% | 1,002, 300 181,700 | 100,800 none
Chilhowee ALCOA | 1957 | Little Tenn 91 1373 182,000k 91, 500 307, 000 50,000 .
Calderwood ALCOA | 1930 | Little Tean 232 916 260, 000 — 0 121, 500 -
Cheoah ALGOA | 1919 | Little Tenn 225 750 200,000 —_— 0 110,000 .
Fontana TVA | 1945 | Little Tean us0 2365 13u, 300k | 2,815, 500 760,600 | 202,500 .
Santeet!ah ALCOA | 1928 | Cheoah 212 1054 76, 100 — 0 45,000 »
Nantahala ALCOA | 1942 | Nantahala 250 1042 54, 000 — 1,829,000 43, 200 »
Thorpe ALCOA | 19u1 Tuckasegee 150 900 56,000 —— 1,060, 000 21,600 .
Douglas TVA | 1943 | French Broad 202 1705 3u2,000k 556, 400 i 127,900 112,000 .
Nolichucky TVA {1913 | Nolichucky — — — — — 10,640 "
Cherokee TVA | 1942 | Holston 175 6760 286, 000 k 694,200 | 3,301,100 120, 000 .
Fort Patrick Henry| TvA | 1953 | S Fork Holston 95 737 141,000 72,500 30, 400 36,000 .
Boone TVA | 1953 | S fork Holston| 160 1532 137,000 198, 400 714,000 75,000 .
South Holston TVA | 1951 | S Fork Holston| 285 1600 116, 200 k& 97,500 | 5,897,001 35,000 .
Wilbur TVA | 1912 | Watauga mn 375 34,000 — — 10,700 .
Watauga TVA | 1949 | Watauga 318 900 73,200 b4 80,400 | 3,ug97,600 50,000 .
CUMBERLAND RIVER BASIN
Great Falls TVA | 1916 | Caney Fork 92 800 150,000 " -— — 31,860 .
Barkley C of E| 1965 | Cumberiand 155 ]10,020 620,000 — — 130,000 | 110x800 | 13
Center Hill C of £ 1950 ( Caney Fork 250 | 2,160 458,000 993,800 { 2,616,500 | 135,000 ’
Cheatham C of E| 1959 | Cumberland 75 980 —— 195,860 9u, 500 36,000 110x800 I 30
Dale Hol low C of E| 19u8 | Obey 200 1,117 166,000 581,710 — 54,000 none
0ld Hickory C of E| 1957 | Cumberland 98 | 3,750 226,000 339,500 366, 550 100, 000 8UxU00 I 60
Wolf Creek Cof E[ 1951 | Cumber!and 258 | 5,736 541,000 { 1,421,000 | 9,397,000 270,000 none
a. from deepest excavation on or near base h.  “Full Pool Elevation"™ is the normal level to

line to roadway or deck.

b. At top of gates level. (See exceptions~-

n,q.
¢ Includes riprap.
d. From full pool level to minimum

expected pool level.
e. At full pool elevation,

f. Except during drawdown in advance of flaods
at main-river plants.

inciuding islands.

9. Head at maximum power storage level of
tributary storage projects and average head
at tributary run-of river and main-river
projects.

which the reservoirs may be filled. Where
storage space is avaiiasble above this level,
additional filling may be made as nesded for
flood control.

Apalachis - An additional 219,600 cubic yards
concrete in tunnel.
Ocoee No, 3 - An additional 28,500 cubic yards
concrete in tennel.
Douglas - An additional 3,800 cubic yards
cancrete in saddle dams and dike.
An additional 797,200 cubic yards

fill in saddle dams and dike.
South Holston - An additional 205,300 cubic
yards fill in saddle dam.

At remote powerhouse.

Includes capacity of discharge conduits.
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control projects—TVA integrated system.

INTRODUCTION

RESERVOIR DATA AND OPERATING LEVELS

»

Two-1ift auxiliary

tock.

Unit 2 is a reversible pump~turbine

For completed praojects cost, including switchyard

is from 6-30-65 financial statement which reflects
all additions, reclassifications, and retirements

except Guntersville which includes estimsted cost

of $16,505,000 for new fock now in final clean-up

stage of construction.

0ffice of Manager, OEDC

Augus

t 1965

LENGTH f
AREA AT |TOTAL voLuMe{  uSEFULY MINIMUM' | AVERAGE
FULL POOL| EELOW ToP | CONTROLLED | OF fyvelil I bowy ToP OF | EXPECTED | TAILWATER |  HEAD® PROJECT
EL.D QF GATES . STgRAGET) LHINE (MILES) EL.h (EL.)  |POOL LEVEL|  LEVEL (FEET) cosT?
- RE~ .

(ACRES) [ (ACRE-FEET) { {ACRE-FEE (HiLES) (EL.) (EL.)

158,300 ( 6,002,600 { 4,010,800 | 2,380 184, 3 359 375 354 310 u7 $117,383,68u | Kentucky
42,800 | 1,091,400 418,400 ugs 52,7 Uiy u18 uo08 362 50 45,656,873 |Pickwick Landing
15,930 650,000 53,000 154 15.5 507.5 507.88 504.5 u1y 92 100,374,379 | Wi tson

S

67,100 | 1,150,400 347,500 | 1,063 ™1 556 556.28 550 507 ug 87,453,214 | Wheeler
69,100 | 1,018,700 162,900 962 82.1 595 595. Uy 593 557 37 52,888,000 | Guntersville
10, 900V 254,600V 21,200v| 192v[ u6.3V 63u 635 632 596 34 73,200,000 |Nickajack¥

§,u20 154, 200 12,370 162 39.9 63U 635 632 596 35 33,441,200 |Hales Bar¥
3u,500 705, 300 329, 400 810 58.9 682.5 685. U4 675 634 us 41,327,285 [Chicksmauga

38,600 | 1,132,000 377,600 783 12.4 41 7u5 735 682 56 35,813,215 | Watts Bar
14,600 385, 500 109, 300 360 55 813 815 B 807 40 0 42,333,080 | Fort Loudoun

1,123 58,700 8,700 31 9.8 1280 1280 1272 8uo J 380net 23,703,332 |Apalachia
6,120 438,000 364,700 180 22 1524.5 1526. 5 1415 1275 254 24,330,515 |Hiwassee
6,950 247,800 229, 300 132 13 1927 1928 1860 180U 126 9,113,893 [Chatuge
1,900 91,300 33,100 18 1.5 8317.65 837.65 816.9 T 13 3,100,423 |Ocoee Wo. 1
— -— silted —_— - 15 1115 — 8u3J 252 2,974,u8y  |Ocose No. 2
604 8,700° 5,850° 2 7 135 1435 1413 11194 313 8,866,u80 |Ocoee No. 3
3,290 200, 800 186, 300 60 10 1690 1691 1590 1543 1w 5,536,u85 |Blue Ridge
4,180 184, 400 171, 300 106 20 1780 1780 1690 1612 1745 8,095,778 |Nottely —_
5,720 124,900 26,000 1l uy 195 796 790 7u2 51 36,065,992 (Melton Hill
34,200 | 2,567,000 | 2,281,000 800 gg g(""'gf'; 1020 1034 930 826 194 33,509,027 (Norris -
1,690 ug, 250 6,56U 30 8.9 s | 87 870 812 sonet — Chilhowee
536 41,160 1,570 8 1087.46 .|  1087.46 108Y. 46 869 J 209"et -— Calderwood
595 35,030 1,850 — 10 1276,51 1276. 51 1273.51 1087 1g7net -_— Cheoah
10,530 | 1,444,300 | 1,157,300 2us b2} 1708 1710 1525 1216 429 78,365, ug6 | Fontana
2,863 158, 250 133, 300 85 7.5 1939.92 1939.92 1863 12153 sg7net —_— Senteet!ah
1,605 138,730 126,000 — u.6 3012.16 3012.16 | 2881 20077 guynet -_— Nantahala
1,62 70,810 67,100 —_— u.5 3u91.75 3u91.75 | 3u1s 228u.4P | 1200 —_ Thorpe
30,600 1,514, 100 1,U19,700 555 u3, 1 1000 1002 920 873 129 u6,u65,826 Douglas
797 9,850 _— _— -— 12u5.9 12u5.9 — — 68 1,867,620  |Nolichucky
30,200 | 1,565,400 { 1,473,100 u63 59 1073 1075 980 925 148 36,387,160 [Cherokee
893 27,100 4,300 36.9 ”310.3 1263 1263 1258 1195 75 12,288,233 |Fort Patrick Henry
4,520 196, 700 150,000 130 ,5:3 ég&fk, 1385 1385 1330 126U 123 27,677,012  |Boone
7,580 7uM, 000 625, 200 .3 1729 1742 1616 1ug0 239 31,400,985 [South Holston
72 —_— 327 3 1.75 1650 1650 1615 1585 62 2,491,529  |Wiibur
6,u30 678, 800 627,200 106 16.7 1959 1975 1815 1650 309 32,508,729 {Wetauca
CUMBERLAND RIVER BASIN
2,270 54, 500 49,400 120 22 805. 16 805. 16 762. 16 6554 150 6,354,220 |Great Falls
62,100 | 2,2u8,000 | 1,555,000 —_ 18 359 376 346 313 uy -_— Barkley
23,060 | 2,092,000 { 1,254,000 —_ 64 685 685 618 ugs 170 — Conter HIII
7,u50 104, 000 20, 000 — 67.5 385 386 382 363 22 —— Cheatham
30,990{ 1,706,000 ‘849, 000 -_— 51 663 663 631 512 3 — Dale Hoilow
22,500 545,000 100,000 — 97.3 uusg uu7 uy2 398 us - 01d Hickory
63,530 | 6,089,000 | u,236,000 -_— 101 760 760 673 561 177 - Wolf Creek
m., Closure date; storage project initially. u. Lock operation; first unit operation in 1954,
n. Ocoee No. | - At headwater elevation 83U.6, v. Includes amount presently shown for Hales Bar.
Great Falls - At headwater elevation 812,
w. Hales Bar Dam wilt be replaced by Nickajack Dam
o. 1953 data. six miles downstream. Nickajack Resarvoir will
. include the present Hales Bar Reservoir.
p. Center line of nozzle.
q. Surcharged poo! for maximum design flood.
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THE KINGSTON STEAM PLANT

TasLe 3.—TVA steam

UNIT TOTAL STEAM STEAM
NAMEPLATE NAMEPLATE UNIT TOTAL PRESSURE- | TEMP-OF
CAPACITY CAPACITY CAPABILITY | CAPABILITY | THROTTLE | THROTTLE/ SPEED
NAME LOCATION UNITS KW Kw KW KW LB/SQ IN. REHEAT RPM
MAJOR STEAM PLANTS
BUILT BY TVA
Bull Run On Clinch River 1h 900,000 900,000 900, 000 900, 000 3500 1000/ 1000 3600/1800'
between Knoxville
and Oak Ridge, Tenan.
Colbert On Pig;wicksban?ino -y 180,000 200, 000 1800 | 105071050 3600f
Lake mi -]
Wilson Dam, Ala. 5h 500,000 | 1,220,000 500,000 | 1,300,000 2406 | 1050710003600/ 3600
Gallatin On Cumberland River 1-2 250,000 250,000 2000 | 1050/1050 3600
5 mi SE of Gallatin, 3-u 275,000 1,050,000 275,000 { 1,050,000 2000 | 1050/1050 3600
Tenn.
John Sevier On Holston River 3 mi 1-4 180, 000 720,000 200,000 800, 000 1800 | 1050/1050 3600
SE of Rogersville,
Tenn.
Johnsonville On Kentucky Lake 12 1-6 112,500 125,000 1u50 1000 4L e 1800
mi Wof Waverly, 7-10 150,000 1,275,000 150,000 | 1,350,000 2000 | 1050/1000||6 & 3600
Tenn.
Kingston On Watts Bar Lake 2 1-4 135,000 150, 000 1800 | 1000/1000 3600
mi NE of Kingston, 5-9 180,000 | 1, 4ug, 000 200, G00 1,600, 000 1800 1050/ 1050 3600
Tenn.
Paradise On Green River near 1-2 © 650,000 650,000 2400 | 1050/1000 3600/1800f
Paradise, Ky. 3 1,130,000 ( 2,430,000 1,130,000 | 2,430,000 3500 | 1000/1000
Shawnee On Ohio River 10 mi 1-10 135,000 1, 350,000 150,000 | 1,500,000 1800 | 1000/1000 3600
NW of Paducah, Ky.
Watts Bar 2/3 mi below Watts A-B-C-D 60,000 210, 000 66,667 266,667 850 900 1800
Bar Dam, 7 mi SE of
Spring City, Tenn.
Widows Creek On Guntersville Lake 1-y 112,500 125, 000 1450 | 1000 3600
5 mi SW of Bridge- 5-6 112,500 125,000 1800 | 1000/1000 3600
port, Ala. 7 500, 000 500,000 2400 | 105071000( 3600/ 1800
8 h 500,000 | 1,675,000 500,000 | 1,750,000 210 105071000 3600/3§00f
LEASED BY TVAS
Thomas H. Allen Memphis, Tenn. 3 250,000 750,000 272,000 816, 000 2u00 | 1050/1050 3600

a. TVA-built plants have one boiler to each unit., All are rehest type except
Watts Bar, units 1-6 Johnsonville, and units 1-U Widows Creek.

b. Actual construction costs or estimates including switchyards as included
in budget programs submitted to Congress January 1965. Estimates for
present construction include interest during construction.

¢. Unit 5 is in trial operation pending acceptance for commerical operation.

d. %8gsed from City of Memphis, Light, Gas and Water Division, January 1,
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INTRODUCTION 9

plant data.

BOILER2  |APPROX COAL®| CONDENSER FIRST UNIT | LAST UNMIT ACTUAL
GENERATOR CAPACITY/ CONSUMR- NET PLANT COOLING CONSTRUC- N ON LINE OR
VOLTAGE UNIT=-LB TION/UNTT HEAT RATE WATER/UNIT TION COMMERCIAL | ACTUAL ESTIMATED
Ky STEAM/HR ~~TONS/HR BTU/KWH ~-GAL/MIN STARTED OPERATION® |  SCHEDULED cosTb NAME
MAJOR STEAN PLANTS
BUILT BY TVA
24,0 6,400, 000 316 8391 397, %00 Y- 2-62 5- =66 5- ~66 139, 400, 000 Bull Run
20.0 1,280,000 6 9299 142,500 10-15-51 1-18-55 11- u-55 99, 104,000 Colbert
24.0 3, 900, 000 188 88u6 295, 000 1- 4-60 c c 65, 709,000
2u.0 1,650,000 99.5 9294 144, 200 5-11-53 11- 8-56 8- 9-59 137,415,000 Gallatin
2u.0 1,960, 000 11.5 9165 152, 000 8- 1-56
20,0 1,280,000 70 9267 113,500 10-14-52 7-12-55 10-31-57 105,953,000 John Sevier
y ¢ 10,222
Y e 13.8 1,000,000 Su 2 & 10,152 105, 500 5-12-ug 10-27-51 2-22-53 9u, 284,000 Johnsonville
6 ¢ 18.0 1,100, 000 62 9317 99,000 7- 2-56 11-30-58 8-20-59 75,705,000
18.0 1,000, 000 58 9367 90,000 U-30-51 2-8- 54 7-21-54 Kingston
20.0 1,280,000 6.5 9288 121,400 - 1-18-55 12~ 2-55 198, 200,000
24,0 u, 900, 000 306 8767 226,200 11- 2-59 5-19-63 11~ 1-63 178, 510,000 Paradise
8,000, 000 10- -65 10- -69 10~ -69 133,500,000
18.0 1,000, 000 58 9398 107,600 1- 5-51 4- 9-53 10-12-56 213,536,000 Shawnee
13.8 600, 000 26 11,u0u 10, 200 8- 8-UD 2-15-u2 U- g-us 19,821,000 Watts Bar
18.0 | 1,000,000 51 10,096 107,600 3-29-50 - 1-52 1-23-53 93,826,000 Widows Creek
18.0 850, 000 ug quu2 92,500 6- 3-54 7-17-54
4.0 3,850,000 208 8835 227,000 3- 3-58 2- 1-61 2- 1-61 71,506, 000
24.0 3,850,000 226 8766 250, 000 10-12-560 2- 7-65 2- 7-65 61,647,000
LEASED BY Tvad
2u.0 2,000, 000 j 8825 127,000 9- -56 5-22-59 Thomas H. Allen

e. Based on coal specified in boiler specifications.
f. Cross-compound unit.

g. Actual or scheduled.

h. Under construction.
j« Also equipped to burn gsas.

Office of Manager, QEDC
August 1
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10 THE KINGSTON STEAM PLANT

on Appropriations on December 7, 1950.8 At this
hearing, TVA officials stated that the international
situation and the effect that this situation was having
upon delivery dates of power-generating equipment
were increasing the amount of time required to get
new generating units into operation, and that this
addition to the TVA power system was needed so
that TVA would not be caught short in meeting the
electric requirements in the Tennessee Valley area in
1953. TVA officials pointed out that the location of
the plant in the eastern part of the TVA system would
help make it possible for TVA to serve expanding
loads that were taking place throughout this area in
industrial plants related to national defense.

The House Committee on Appropriations sub-
mitted its report on the Second Supplemental Ap-
propriation Bill, 1951, on December 15, 1950.4
The Committee recommended an appropriation of
$22,500,000 for the start of the Kingston Steam Plant,
$2,500,000 less than the amount requested. The
reduction was based on testimony that the funds
requested in the estimate allowed for an anticipated
cost increase of between 7 and 10 percent.® The
House accepted the recommendation of the Com-
mittee on the Kingston Steam Plant and passed the
bill on December 15, 1950.6

Hearings on the TVA portion of the Second
Supplemental Appropriation Bill, 1951, were held
before the Senate Committee on Appropriations on
December 18, 1950.7 TVA officials stated that the
anticipated extra-ordinary load developments due
largely to national defense, required that the Kingston
Steam Plant be started immediately in order that
TVA could meet the power load requirements in
1953. TVA also asked the Senate Committee to
restore the $2,500,000 reduction made by the House,
since the very tight schedule for this plant made it
highly desirable that the greatest possible proportion
of total necessary funds be obligated at the earliest
date. Moreover, the TVA officials pointed out that
any reduction in the 1951 funds would have to be
added in 1952, since the estimated total cost of the
plant would not be changed.

The Senate Committee on Appropriations sub-
mitted its report on the Second Supplemental Appro-
priation Bill, 1951, on December 20, 1950.8 The
Committee recommended that the Senate restore the
$2,500,000 reduction made by the House in the
Kingston Steam Plant appropriation request. The
Senate restored the cut and passed the hill on
December 21, 1950.9

A House-Senate conference committee was ap-
pointed to consider the differences in the Second
Supplemental Appropriation Bill, 1951, as passed by

3. Ibid., pp. 224-244.

4. H. Rept. No. 3193, 81st Cong., 2d sess., Dec. 15, 1950,

5. Ibid., pp. 16-17.

6. Congressional Record, 96:16815-16841,

7. Hearings before the Senate Committee on Appropriations, 81st

Cong., 2d sess., on Second Supplemental Appropriation Bill, 1951,
pp. 215-241,

6.7 89 S. Rept. No. 2684, 8lst Cong., 2d sess., Dec. 20, 1950, pp.
'9.) Congressional Record, 96: 17050, 17059-17067.

the House and as passed by the Senate. The con-
ference committee agreed on an appropriation of
$24,500,000 for starting the Kingston Steam Plant.10
Both the House and the Senate agreed to this
amount.1l The President of the United States signed
the Second Supplemental Appropriation Bill, 1951,
on January 6, 1951.12

Units 5 and 6

In its budget submission for fiscal year 1953,
TVA requested $62,528,000 for beginning construc-
tion of 8 additional steam units and 4 additional
hydro wunits.’® Included in this request was
$15,000,000 for adding units 5 and 6 at the Kingston
Steam Plant.14

The TVA budget for 1953 was included in the
Independent Offices Appropriation Bill, 1953. Hear-
ings on the TVA portion of this bill were held before
a Subcommittee of the House Committee on Appro-
priations on February 14, 1952.15 In its justification
of the 12 additional power units which included
Kingston Steam Plant units 5 and 6, TVA pointed
out that these new installations were being prepared
in order to increase the assured capacity of the
system to about 7,600,000 kilowatts by the end of
1955.16

The House Appropriations Committee submitted
its report on the Independent Offices Appropriation
Bill, 1953, on March 14, 195217 The amount
the Committee recommended for TVA included
$15,000,000 for starting units 5 and 6 at the Kingston
Steam Plant, and this provision was included in the
bill as passed by the House on March 21, 195218

The Subcommittee of the Senate Committee on
Appropriations held hearings on the TVA budget for
fiscal year 1953 on April 25, 1952.19 The Committee
submitted its report on May 28, 1952, and the
amount recommended for TVA included $15,000,000
for Kingston Steam Plant units 5 and 6.20 The
Senate passed the Independent Offices Appropriation
Bill, 1953, on June 3, 1952,21 and the bill as passed
contained the appropriation for Kingston Steam
Plant, units 5 and 6.

A House-Senate Conference Committee was ap-
pointed to consider differences in the Independent
Offices Appropriations Bill, 1953, as passed by the
two legislative bodies. In the report, the Committee
made no reference to Kingston Steam Plant, units
5 and 6, since both the House and the Senate were

10. H. Rept. No. 3240, 81st Cong., 2d sess,, Jan 1, 1951, pp. 2-4.

11. Congressional Record, 96: 17246.17254, 17276-17281, 17283-17384.

12, Public Law 911, 8Ist Cong.

13, The Budget of the United States, 1953, pp. 194-206.

14. Ibid., pp. 194-195.

15. Hearings before the Subcommittee of the House Committee on
Appropriations, 82nd Cong., 2d sess., on Independent Offices Appro-
priations for 1953, part 3, pp. 1325-1409.

16. Ibid., pp. 1336.1337.

17. H. Rept, No. 1517, 82d Cong.. 2d sess., March 14, 1952,

18. Congressional Record, 98:2563-2582, 2649-2682, 2697-2740.

19. Hearings before the Subcommittee of the Senate Committee on
Appropriations, 82d Cong., 2d sess., on Independent Offices Appro-
priaztx?nss: 1953, pp. 411-450

Rept. No. 1603, 82d Cong., 2d sess., May 28, 1952.
21. Congressional Record, 98:6543-6544, 6547-6585.
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INTRODUCTION 11

in agreement on this item.22 The conference report
was agreed to by the House and by the Senate on
July 2, 195223

The Independent Offices Appropriation Bill,
1953, was signed by the President on July 5, 1952.24
The Act included $15,000,000 for starting units 5 and
6 at the Kingston Steam Plant.

Units 7 and 8

On May 28, 1952, the President of the United
States transmitted a proposed supplemental appro-
priation for fiscal year 1953 in the amount of
$150,000,000 for the Tennessee Valley Authority.25
The proposed supplemental appropriation was to
provide funds for commencing construction of steam
electrical generating plants, tramsmission lines, and
other facilities necessary to furnish power for certain
of the proposed expanded facilities of the Atomic
Energy Comimission.26 The proposed supplemental
included $20,000,000 for starting units 7 and 8 at
Kingston Steam Plant.2?

Hearings on the TVA portion of the Supple-
mental Appropriations Bill for 1953 were held by a
Subcommittee of the House Committee on Appro-
priations on June 16, 195228 The committee in its
report recommended the full amount that the Presi-
dent had requested for TVA.29 The House, however,
reduced the amount for TVA from $150,000,000 to
$85,000,000, but did not specify where the cut was
to be made.30

TVA presented its testimony before the Senate
Committee on Appropriations on July 1, 1952, and
asked for restoration of the $65,000,000 cut by the
House.31 The Senate Committee on Appropriations
recommended restoration of the House reduction.32
The Senate debated and passed the Second Supple-
mental Appropriation Act, 1953, on July 3, 1952,
after having adopted an amendment to increase the
TVA appropriation from $85,000,000, as passed by
the House, to $150,000,000.33

A Conference Committee was appointed from the
House and the Senate to consider differences in the
Supplemental Appropriation Bill, 1953. The Confer-
ence Committee agreed to provide $150,000,000 for
TVA instead of $85,000,000 as proposed by the
House.3¢. Although there were other items in dis-

22. H. Rept. No. 2443, 82d Cong., 2d sess., July 2, 1952.
916%3§lgémgrenional Record, 98:8207-8212, 8367-8378, 9019-9028,

24. Public Law 455, 82d Cong.

%g I};.‘dDoc. I:;'o. 476, 82d Cong., 2d sess., May 29, 1952,

. Ibid., p. 3.

27. Letter to Hon, Albert Thomas, Chairman, Subcommittee on
Indepgndent Offices, Committee on Appropriations, House of Repre-
sentatives, from Chairman of the Board, TVA, June 10, 1952.

28. Hea_rmgs before Subcommittees of the House Committee on
Appropriations, 82d Coag., 2d sess., on the Supplemental Appropriations
Bill for 1953, pp. 75-96.

29, H. Rept. No. 2316, 82d=Cong., 2d sess., June 26, 1952, pp. 25, 29.

30. Congressional Record, 98:8390-8431, 8526-8580.

3l. Hearings before the Senate Committee on Appropriations, 82d
Con%,, 2d sess., on Supplemental Appropriation Bill, 1953, pp. 375-385.

32.8. Rept. No, 2076, 82d Cong., 2d sess., July 2, 1952 pp. 6, 18

33. Congressional Record, 98:9249-9254, 9263-9297.

34, H. Rept. No. 2494, 82d Cong., 2d sess., July 5, 1952, pp. 1-2, 8.

agreement, these did not relate to TVA.35 Both the
House and the Senate adopted the Conference Com-
mittee’s report on July 7, 1952.36

The bill was signed by the President on July
15, 195237 The Act provided supplemental appro-
priations of $150,000,000 for TVA for fiscal year
1953,38 and this amount included $20,000,000 for
starting Kingston Steam Plant units 7 and 8.

Unit 9

TVA requested $9,000,000 for beginning con-
struction of Kingston Steam Plant, unit 9, in its
budget submission for fiscal year 1954.3% TVA’s
budget was submitted to the Congress as part of the
Budget of the United States for fiscal year 1954 by
President Harry S. Truman on January 9, 1953.

On January 20, the administration of President
Dwight D. Eisenhower came into office. Shortly
thereafter, the new administration ordered all de-
partments and agencies to make a special review of
their 1954 budget request.?® TVA made such a
review; and although it made a reduction in its
appropriation financed budget, it made no change in
the amount of funds requested for Kingston Steam
Plant, unit 9.41

Hearings on the TVA budget for 1954 were held
by a Subcommittee of the House Committee on
Appropriations on March 12 and 27, April 1, and
May 14, 18, 25, and 28, 1953.42 During the hearings,
TVA officials pointed out that the Kingston Steam
Plant, unit 9, was one of the four units that TVA
proposed to begin in 1954 in order to take care of
future power requirements which were expected to
grow at the rate of at least 750,000 kilowatts a year.43

On June 11, 1953, the House Committee on
Appropriations reported the Second Independent
Offices Appropriation Bill, 195444 The committee
recommended the appropriation of $9,000,000 for the
start of Kingston Steam Plant, unit 9.45 The House
debated the bill on June 16 and 17, 1954,46 and re-
jected an amendment to delete TVA’s appropriations
for Kingston Steam Plant, unit 9.47 The appropria-
tion bill was passed by the House on June 18, 1953.48

Hearings on the TVA budget for 1954 were held

before a subcommittee of the Senate Committee on

35. Cf._ H. Rept. No. 2498, 82d Cong., 2d sess., July 5, 1952, and

II. Rept. No. 2499, 82d Cong., 2d sess., July 7, 1952.

36. Congressional Record, 98:9746-9750, 9774-9783, 9801-9805.
9813-9815, 9831-9834, 9843.

32}. })bu.l;lic Law 547, 82d Cong.

. Ibid.. p. 9.

39. The Budget of the United States, 1954, pp. 177-191.

40. Letter to the Chairman of the Board, T{)’A, from Joseph M.
Dodge, Director, Bureau of the Budget, February 3, 1953.

41. Letter to Joseph M. Dodge, Director of the Bureau of the
Budget, from General Manager, TVA, March 6, 1953.

2. Hearings before the Subcommittee of thc House Committee on
Appropriations, 83d Con%, Ist sess., on Second Independent Offices
Appropriations for 1954, Part 1, pp. 1-242, and on Independent Offices
Appropriations for 1954, Part 3, pp. 1238-1328.

43. Ibid., pp. 55-58.

44. H. Rept. No. 550, 83d Cong., Ist sess., June 11, 1953,

45. Ibid., pp. 5-7.

46. Congressional Record, 99:6862-6901, 6909-6962.

47. Ibid., 99:6916-6926.

48. Ibid., 99:7043-7044.
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12 THE KINGSTO

Appropriations on June 22 and 26, 195349 On July
8, 1953, the Committee submitted its report which
made no change in House appropriation for Kingston
Steam Plant, unit 9.5 On July 10, 1953, the Senate
passed the Second Independent Offices Appropriation
Bill, 1954, with amendments.51 These amendments
did not concern the Kingston Steam Plant, unit 9.
A House-Senate Conference Committee was ap-
pointed to consider differences in the Second Inde-
pendent Offices Appropriation Bill, 1954, as passed
by the House and by the Senate. In its report, the
Committee made no reference to the Kingston Steam
Plant, unit 9, since both the House and the Senate
were in agreement on this item.52 On July 20, 1953,

49. Hearings before the Subcommlttee of the Senate Committee on
Appropriations, 83d Cong., 1st on Second Independent Offices
Appropnatmns for 1954, pp. 81 149 > 953.. 365, 408-487.

50. S. Rept. No. 502 83d Cong., Ist sess., July 8, 1953, pp. 4-5, 9.

51. Congressional Record 99:874-8784.

N STEAM PLANT

both the Senate and the House adopted the con-
ference report.53

The bill was signed by the President on July 27,
1953.5¢ This act made available to TVA $9,000,000
for the start of construction of Kingston Steam Plant,
unit 9, in fiscal year 1954.

Summary

The following tabulation lists the legislative
acts that authorized TVA to begin construction of
Kingston Steam Plant units 1-9. The appropriation
acts listed provided only the initial funds to begin
construction of the units specified. Funds for com-
pleting the units were provided in subsequent ap-
propriation acts.

53, Congressional Record, 99:9481-9482, 9516-9519.
52. H. Rept. No. 882, 81d Cong., Ist sess., July 18, 1953, 54, Public Law 149, 83d Cong
Units Law Congress Name of Act Date
1-4 PL 911 81st, 2d sess. Second Supplemental Appropriation Act, 1951 Jan. 6, 1951
5-6 PL 455 82d, 2d sess. Independent Offices Appropriation Act, 1953 July 5, 1952
7-8 PL 547 82d, 2d sess. Supplemental Appropriation Act, 1953 July 15, 1952
9 PL 149 83d, 1st sess. Second Independent Offices Appropriation Act,
1954 July 27, 1953
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FIGURE 4.—Alternate steam plant sites studied prior to selection of the Kingston site.
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CHAPTER 2

PLANNING

This chapter on planning describes factors that
led to the selection of the Kingston site for a steam-
electric plant over several other sites which were
studied and compared. All are discussed in the
following text.

NEED FOR PLANT,
GENERAL LOCATION, SIZE

The Government’s program for defense mobili-
zation in the early 1950’s, superimposed on the normal
growth of the system load, resulted in a rapid increase
in the power demands on the TVA system during the
Korean conflict. This made it imperative to develop
additional power, which could be obtained most ex-
peditiously and economically by adding steam-gen-
erating facilities to the system.

The nature of the defense load to be supplied
required the construction of two plants, one in the
northwestern part and one in the eastern part of the
service area. In the eastern area, a general location
near Oak Ridge was indicated because of the heavy
power demand of the Atomic Energy Commission.

The initial planning studies were made for a
plant to contain four units of 150,000-kw capability
each, feasible of expansion to six 150,000-kw units.
After the design of the first four units was under way,
new estimates of load growth indicated that greater
capacity was needed. Consequently, the layout of
the plant was changed to include four 150,000-kw
units and five 200,000-kw units, an ultimate installa-
tion of 1,600,000-kw capability.

SITES CONSIDERED

Certain basic requirements for a steam plant site
are necessary for operating efficiency and low cost of
energy. Generally, these requirements include suit-
able topographic conditions; foundations that permit
safe and economical design; an ample supply of cool-
ing water for condensers; an adequate supply of fuel
that can be brought to the site by existing facilities at
a reasonable cost; and a location from which power
can be delivered to the system without excessive trans-
mission costs and losses.

In the area near Oak Ridge, topographic and
cooling water requirements effectively limit the avail-
able sites to those on the shores of TVA lakes. The
availability of fuel by existing transportation facilities
further limited the site selection. The following
locations were studied in considerable detail:

1. A site immediately downstream from the present
Watts Bar Steam Plant on the right bank of
Chickamauga Lake approximately at river mile
528.

2. A site near Concord, Tenn., on the right bank
of Fort Loudoun Reservoir approximately at
river mile 615.

3. A site near Louisville, Tenn., on the left bank
of Fort Loudoun Reservoir near river mile 623.

4. A site near Kingston, Tenn., on a peninsula in
Watts Bar Reservoir formed by the confluence
of the Emory and the Clinch Rivers.

The locations of these sites are shown in figure 4.

SELECTION OF THE SITE

The Louisville site was eliminated when coal
procurement studies indicated that freight rates would
be higher than to the other sites. The choice between
the three remaining sites was made after a compari-
son of the costs of plant features that would differ
because of site conditions as discussed in the following
paragraphs.

Land

Land appraisals showed that the Kingston site
would be more expensive than either the Concord
or Watts Bar sites. Both of the latter sites were being
used entirely for agricultural purposes, but part of
the Kingston site had been subdivided and several
residences had been constructed. An additional ex-
pense would be caused by the necessity to relocate
the water supply line for the town of Kingston.

At the Kingston site, additional land would have
to be purchased for the access railroad and inter-
change yard. On the other hand, a plant at Watts
Bar would make some use of the access railroad and
the interchange yard that serve the existing plant.
At Concord only a small expenditure would be
necessary for a railroad right-of-way.

Highway access

Access by highway to all the sites would be rela-
tively easy. However, the cost of providing highway
access to the three sites would differ considerably.
The Watts Bar access road would be the lowest in
cost because only a small amount of grading would
be required. The Concord access road would require

13
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