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The World’s Reactors

No. 29 Dresden Nuclear Power Station

TYPE:
LOCATION:
PURPOSE:
OWNER:
DESIGNER:
ENGINEER-

CONSTRUCTOR:

STATUS:
QUTPUT:
FUEL:

CORE:

FUEL
ELEMENTS:

CONVERSION
FACTOR:

BURN-UP:
CONTROL:

COOLANT:

PRESSURE
VESSEL:

Thermal, heterogeneous (BWR).
Morris, Hlinois.

Power preduction.
Commonwealth Edison Company.
Géaeral Electric Company.

Bechtel Corporation,

Critical October 15, 1959; full power June 29, 1960.
625.9 MWt, 180 MWe,

Enriched uranium oxide (1.5%).
Totat loading 760 kg U=®,

Cylindrical prism 10.7 ft {3.26 m) diameter, 11.2 fr (3.41 m} high,
with 452 fuel assemblies.
Average power density: 29 kW/litre.

Excess reactivity for:

& ==cold: 1,03: hot: 1.04, Burn-up 7.5%.
p ==cold: 0.85; hot: 0.77. Xeand Sm 4%,
ke =coid: 1.135; hot: 1.15. Fermnp., —0.5%.
+ cold: 40 cm?; hot: 70 em? Voids 14,
Shutdown
margin 3%

Neutron flux: Total
Thermal, average: 3.15 X 10'® nfem?, sec,
Fast, typical: 1% 10%% nfcm?, sec.

-
159, Ak/k.

Rod bundle; 36 rods {6 % 6} per element, at 0.71 in. (18 mm) centres.
Oxide peltets 0.494 in. (12.54 mm) diameter, clad in Zircaloy-2,
0.03 in, {0.076 mm) thick. Outside diameter of rod: 0.563 in. (14.3
mm}.  Active fength 105.2 in. (2.67 m).

0.6.

10,000 MWd/t {equilibrium core).

Boron stainless steel ¢cruciform rods, 6.5 in. (165 mm) squarex
0.375 in. {3.52 mm}) thick.

Total number of rods: 80,

Total rod worth: 15% Ak/k.

Withdrawal rate: 6 in.fsec {152 mm/sec),

Scram time: 109 travek: 0.6 se¢; 909 travel: 2.5 seq,

Light water, dual cycle.

Inlet temperature: 505°F (262.75°C).

Cutlet temperature: 547°F (286°C).

Reactor pressure (average): 1,010 p.s.i. {(71.0 kgfem?),

Drum pressure: 1,010 p.s.i. (71.0 kgfem?).

Mass flow through reactor: 257 x10¢ Ib/h (11.66 x10¢ kg/h).

Heat transfer area: 21,500 f12 (2,000 m2),

Velocity in channel: intet 4.5 ftfsec (1.35 m/sec).

Qutlet fwet steam}: 11 ftjsec (3.4 mfsec).

Heat transfer; {average} 99,200 B.t.u.fit?, h (269,000 k cal/m?, h),
{maximum rated) 280,000 B.t.u.fft? h {759,000 k cal/m? h).

Maximum element temperatures: Fuel: 4,000°F {(2,205°C}.
Internal cladding: 675°F (357.2°C).
External cladding: 580°F (304°C).

Carbon steel clad with stainless steel.

Height: 40.88 fr {12.46 m).

inside diameter: 12.17 ft (3.7t m).

Thickness: 5.25-5.625 in. (133.3-143 mm).
Cladding thickness: 0.375 in. (9.5 mm) nominal.
Design pressure: 1,250 p.s.i. (87.9 kgfem?).

STEAM
RAISING:

SHIELDING:

CONTAINMENT:

Primary steam flow to turbine: 1.4 x 10¢ Ib/h.

Secondaty steam generated in four heat exchangers with inverted
U-tube primary circuit and shell secondaries. Height: 27 ft 9 in.
(8.46 m).

Diameter (internal): 5 ft 3 in. (1.6 m}.

Secondary steam generated: 1.1910° ibfh (541 tefh}.

Secondary steam pressure: 475 p.s.i. (33.4 kg/em®).

2 in. steel thermal shield.
11 fr concrete biological shield at sides.

Steel sphere. Diameter: 190 ft (57.912 m).
Thickness: 1.25-1.4 in, (31.7-35.5 mm),
Design pressure: 29.5 p.s.i. (2075 kgfem?) at 250° F (121.1°C),

No.
No.

Puli-outs already published in this series in * Nuclear Engineering ™ are:
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BEPO (April, 1956)

CP5{May, 1956)

NRX (June, 1956)

DIMPLE (August, 1956)

ZEUS (Seprember, 1956}

CALDER HALL (October and December, 1956)

RUSSIAN 5 MW (November, 1956}

DEBO (January, 1957}

THE SOUTH OF SCOTLAND ELECTRICITY
BOARD STATION (February, 1957)

BERKELEY POWER STATION (March, 1957)

BRADWELL POWER STATION (April, 1957)

DOUNREAY FAST REACTOR (June, 1957)

EBWR (July, 1957}

RWE 1 (September, 1957)

LIDO (Noveniher, 1957)

PLUTO { April, 1858}

MERLIN {May, 1958}

GI (June, 1958)

HINKLEY POINT POWER STATION (July, 1958)

NRU (February, 1959

HALDEN {(March, 1959)

LATINA {October, 1959}

ZENITH (November, 1959)

G2 (gnd G3) (December, 1959)

OMRE (February, 1960)

DRAGON (July, 1960)

BR-3 (August, 1960)

N.S. SAVANNAH (October, 1960) -

YANKEE (October, 1960)




