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\\N 5.0 DESIGN FEATURES 1///

-1 SITE
DEFINING THE SITE BOUNDARY AND EFFLUENT RELEASE POIN

5.1.1\ A map of the Calvert Cliffs Nuclear Power Plant site identifying the

major plant structures as well as defining the radicactive effldent release

points ang the SITE BOUNDARY is shown in Figure 5.1-1.
OW _POPULATION 204

5.1.2 The low pepulation zone shall be as shown in Fjgure 5.1-2.

5.2 CONTAINMENT
NF T
5.2.1 The reactor containment building is 4 steel lined, reinforced
concrete building of cylindr\cal shape, h a dome roof and having the
following design features:
a. Nominal inside diameten = J30 feet.
b. Nominal inside height =/18] 2/3 feet.
¢. Minimum thickness of /Concreté\walls = 3 3/4 feet.
d. Minimum thickness/of concrete roqQf = 3 1/4 feet.
e. Minimum thickness of concrete floompad = 10 feet.
f. Nominal thickness of steel liner = 1/&\ inches.

g. Net free/volume = 2 x 10° cubic feet.

CALVERT CLIFFS - UNIT 1 5-1 Amendment No. 169
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5.0 DESIGN FEATURES

N _PRESSURE AND TEMPSRATURE

The reactor containment building is designed and shall be maintain
ximum internal pressure of 30 psig and a temperature of 276°F.

FU";] A:-E 's.:g! ?t! //

\\\ ’
5.3.1 The reactorncore shall contain 217 fuel assemblies wizﬁ gach fuel
assemply containing 4 maximum of 176 fuel rods clad with Zircaloy-4. Each
fuel rod shall have a“gominal active fuel length of 136.) inches and
eight of 3000 grams uranium. initial core
Joading shall have a max enrichment of 2.99 weight percent U-235.
Reload fuel shall be similax in physical design to the inftial core loading

and shall have a maximum enrichment of 4.35 w:;g?;/pcrcent U-235.

5.3.2 Except for special test as authorized the NRC, all fuel
assemblies under control element a emblief/pﬂall be sleeved with a sleeve
design previously approved by the NRC. p

contain a maximum total

CONTROL CSLIMENT ASSEMBLIES

5.3.3 The reactor core shall con
control element assemblies.

length and no part length

lant System is designed and shall be 'waintained:

ance with the code requirements specified ih Secticn 4.2
of the FSAR with allowance for normal degradation pursuant of the
appticable Surveillance Reguirements,

5. ,F;r a pressure of 2500 psia, and \\\\

/
/

€. For a temperature of §50°F, except for the pressurizer which 1?\\

/// 700°F. \

CALVERT CLIFFS - UNIT 1 5-4 Amencdment No. 179




5.0 DESIGN FEATURES

2g¥ung
5.4§2\\The total water and steam volume of the Reactor Coolant System

10,614w;k460 cubic feet at a nominal T, of §32°F.

\
5.5 MPTEORQLOGICAL TOWER LOCATION /

5.5.1 The met\é‘g-ological tower shall be located as shown oy{igure 5.1-1.

5.6 FUEL ;nggg\\ /

CRITICALITY - SPENT ruﬁ

5.6.1 The spent fuel stora
with a minimum 10 3/32" x 10
assemblies placed in the stora
storage poo! filled with unborat he of < 0.95 includes the
conservative allowances for uncertainties descri fn Section 9.7.2 of the
FSAR. The maximum fuel enriciment to stored in the fuel pool will be
4.52 weight percent.

and shall be maintiined
nter distance between fuel
ure a of < 0.95 with the

racks are designe
32" center-to-
racks to

CRITICALITY - NEW FUEL

5.6.2 The new fuel storage racks are designed and shall be maintained with
a nominal 18 inch center-tg-center distance between new fuel assemblies
such that k, will not exteed 0.95 when fuel having a maximum enrichment of
5.0 weight percent U-235 is in place and various ities of unborated
water are assumed ingfuding aqueous foam moderation amd full flood
conditions. The k, of < 0.95 includes the conservative allowance for
uncertcintiei/::;:ribed in Section 9.7.2 of the FSAR.

b

b

DRAINAGE \,

\
5.6.3 Tne spent fuel storage pool is designed and shall be maintained to
prev inadvertent draining of the pool below elevation 63 feet. .

\
N
/

/ N\
N
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5.0 DESIGN FEATURES

The fuel storage pocl is designed and shall be maintained with a
storage capacity, for both Units 1 and 2, limited tc no more thén
1830 fuel assemblies.

5.7 NENT CY TRANSIENT LIM

N\ /
5.7.1 The compohents identified in Table 5.7-1 are designed 4nd shall be
maintained within She cyclic or transient limits of Tadle 5.7-1.

CALVERT CLIFFS - UNIT 1 5-6 Amencment No. 163~
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\ TABLE §.7-1
\\ COMPONE) T

C EN ™ T I

~

Reactor Coolant System \\ng\featup and cooldown cycles

7

7~
DESIGN CYCLE OR TRANSIENT -

70°F to 532°F to 70°F 7 '

400 N trip cycles

100% to 0% RATED THERMAL POWER

il

10 Prinaryﬁ)i(gziatic Tests

. ]
3125 psia and 60°F > NDTI

320 Primary Leak t}«\

7
2508 psia and 60°F > NOTT

e

- T N
Steam Generator

10 Secondary Hydrostatic Y‘N{s(/

1250 psia Secondary Stde and
temperature > 100°F

320 Secondary Leak Tests il

1000 psia Secondary Side With
Primary - Secondary Ap of
psi and shell side
rature between 100°F

S /
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5.0 DESIGN FEATURES

[INSERT A}
5.1 SITE LOCATION

The site for the Calvert Cliffs Nuclear Power Plant is located on the western
shore of the Chesapeake Bay in Calvert County, Maryland about 10-1/2 miles
southeast of Prince Frederick, Maryland. The site is approximately 45 miles
southwest of Washington, D.C. and 60 miles south of Baltimore, Maryland.

5.2 REACTOR CORE

The reactor shall contain 217 fuel assemblies. Each assembly shall consist of
a matrix of zirconium alloy fuel rods with an initial composition of natural
or slightly enriched uranium dioxide (UD,) as fuel material. Limited
substitutions of zirconium alloy or stainless steel filler rods for fuel rods,
in accordance with approved applications of fuel rod configurations, may be
used. Fuel assemblies shall be limited to thnse fuel designs that have been
analyzed with applicable NRC staff approved codes and methods and shown by
tests or analyses to comply with all fuel safety design bases. A limited
number of lead test assemblies that have not completed representative testing
may be placed in nonlimiting regions.

5.3 FUEL STORAGE
5.3.1 CR ALITY

5.3.1.1 The spent fuel storage racks are designed and shall be maintained
with:

a. Fuel assemblies having a maximum U-235 enrichment of 4.52 weight
percent;

b. Kess < 0.95 if fully flooded with unborated water, which includes
a: allowance for uncertainties as described in Section 9.7.2 of
the UFSAR;

C. A nominal 10-3/32-inch center-to-center distance between fuel
assemblies.

5.3.1.2 The new fuel storage racks are designed and shall be maintained with:

a. Fuel zssemblies having a maximum U-235 enrichment of 5.0 weight
percent;

b. Kess < 0.95 if fully flooded with unborated water, which includes

an allowance for unrertainties as described in Section 9.7.1 of
the UFSAR;

CALVERT CLIFFS - UNIT 1 5-1 Amendment XXX



5.0 DESIGN FEATURES

. ¢ < 0.95 if moderated by aqueous foam, which includes an
a ;:;ancedfor uncertainties as described in Section 9.7.1 of the
UF ; an

d. A nominal 18-inch center-to-center distance between fuel
assemblies placed in the storage racks.

5.3.2 CAPACITY

The spent fuel storage pool is designed and shall be maintained with a
combined storage capacity, for both Units 1 and 2, Timited to no more than
1830 fuel assemblies.

CALVERT CLIFFS - UNIT 1 5-2 Amendment XXX
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5.0 DESIGN FEATURES

5.1 SITE
AP U NING T E BUUNDAR) (N . tal PULN

5.1.1 A map of the Calvert Cliffs Nuclear Power Plant site identifyjhg the
major'plant structures as well as defining the radicactive effluent release
points and the SITE BOUNDARY is shown in Figure 5.1-1.

W _FUPULATIUN LU

5.1.2 The low wpopulation zone shall be as shown in Figure

5.2 CONTAINMENT
ON TION
5.2.1 The reactor containgent building is a st lined, reinforced
concrete building of cylindrical shape, with a roof and having the
following design features:

a. Nominal inside diameteér = 130 feep.

b. Nominal inside height = 81 2/¥ feet.

¢. Minimum thickness of concretd walls = 3 3/4 feet.

d. Minimum thickness of congfete rbpf = 3 1/4 feet.

e. Minimum thickness of ceéncrete flook pad = 10 feet.

f. Nominal thickness of steel liner = 1/4 inches.

g. Net free volume » 2 x 10° cubic feet.

o

e ' \
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5.0 DESIGN FEATURES
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5.0 DESIGN FEATURES

DQ%GN PRESSURE AND TEMPERATURE
5.2.2 The reactor containment building is designed and shall be minta?

/
d
for a'maximum internal pressure of 50 psig and a temperature of 276°F.

Fd

5.3 a;a\gg R_CORE /

5.3.1 The reactor core shall contain 217 fuel assemblies vil,t‘ each fuel
assemdly containing 2 maximum of 176 fuel rods clad with Zircaloy-4. Each
fuel rod shall hawe 2 nominal active fuel length of 136.7/inches and
contain a maximum %otal weight of 3000 grams uranium. initial core
loading shall have a‘maximum enrichment of 2.99 weight percent U-235.
Reload fuel shall be &imilar in physical design to tie initial core loading
and shall have a mimb\e:rfctment of 4.35 weight percent U-235.

5.3.2 Except for special'‘test as authorized by fhe NRC, all fuel

assemblies under control e nt assemblies shdll be sleeved with a sleeve
design previously approved by the NRC.

\

ONTR NT A 1

5.3.3 The reactor core shall cont
control element assemblies.

77 full length and no part length

5.4 REACTOR COOLANT SYSTE:

In accordance with the code requirements specified in Section 4.2
of the F5AR with allowance for normal degracation pursuant of the
applicalle Surveillance Requirements, \

\
7
b. For 4 pressure of 2500 psia, and \\
\
L. f{: temperature of 650°F, except for the pres urizer, which is
700°F.
\\

vo { \\.

/7 A\
5&.2 The total water and steam volume of the Reactor Coolant System is
10,614 + 460 cubic feet at a nominal T, of 532°F. \

CALVERT CLIFFS - UNIT 2 5-4 Amendment No. -i49-




5.0 DESIGN FEATURES

\
5.5\ METZOROLOGICAL TOWER LOCATION

\‘.
§.5.1 \The meteorolegical tower shall be located as shown on Figure 5.1-1.

\\
5.6 FuFl_SJORAGE /
CRITICALL * -\SPENT FLEL /

/

5.6.1 The spent fuel storage racks are designed and shﬂ}/be maintained
with a minimum 10 '3/32° x 10 3/32" center-to-center distance between fuel
assemblies placed ih the storage racks to ensure 2 ﬁ:,/z; < ( 95 with the

, 03'< 0.95 includes the
“in Section 9.7.2 of the
th~ fuel pool will be

storage poo' filled with unborated water. The
conservative allowances for uncertainties descri
FSAR. The maximum fuel ‘enrichment to be stored
4 .52 weight percent. \

CRITICALITY - NEW FUEL

5.6.2 The new fuel storage racks are gésigned and shall be maintained with
3 nominal 18 inch center-to-centerdjstance between new fuel assemblies
such that k,, will not exceed 0.95 when fuel having a maximum enrichment of
5.0 weignt percent U-235 is in place ‘and various densities of unborated
water are assumed including aq moderation and full flood
conditions. The k,, of < 0.9 he conservative allowance for
uncertainties described in Séction 9.7.2 \f\the FSAR.
////

\

storage pool is designed I\Q shall be maintained to
draining of the pool below elevation 63 feet.
N\

\

fuel storage pool s designed and shall be u\uim with a
storage capacity, for both Units 1 and 2, Timited to no more than
1830 fuel assembiies. %

\
LY
A\

.7 COMPONENT CYCLIC OR TRANSIENT LIMITS \

\\
5.7.1 The components identifiec in Table 5.7-1 ave designed and shall be
maintained within the cyclic or transient limits of Table 5.7-1. \

CALVERT CLIFFS - UNIT 2 . 5-5 Amendment No. 53—
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COMPONENT " DESIGN CYCLE OR TRANSIENT ~
Reactor Coolant System 500 heatup and cooldown cycles 70°F to 532°F to y
b e
400 reactor trip cycles 100% to Oyﬂb THERMAL POWER
10 Primary Hydrastatic Tests JR/Sy{(a and 60°F > NDIT
320 Primary Leak ‘Ies\\ /soo psia and 60°F > NDIT
Steam Generator 10 Secondary Hydrostatic ts 1250 psia Secondary Side and

temperature > 100°7

320 Secondary Leak Tests

7’

”

1000 psia Secondary Side With
Primary - Secondary Ap nf
820 psi and shell side
emperature between 100°F
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5.0 DESIGN FEATURES

[INSERT A)
5.1 SITE LOCATION

The site for the Calvert Cliffs Nuclear Power Plant is located on the western
shore of the Chesapeake Bay in Calvert County, Maryland about 10-1/2 miles
southeast of Prince Frederick, Maryland. The site is approximately 45 miles
southwest of Washington, D.C. and 60 miles south of Baltimore, Maryland.

5.2 REACTOR CORE

The reactor shall contain 217 fuel assemblies. Each assembly shall consisi of
a matrix of zirconium alloy fuel rods with an initial composition of natural
or slightly :nriched uranium dioxide (UO,) as fuel material. Limited
substitutions of zirconium alloy or stainless steel filler rods for fuel rods,
in accordance with approved applications of fuel rod configurations, may be
used. Fuel assemblies shall be limited to those fuel designs that have been
analyzed with applicable NRC staff approved codes and methods and shown by
tests or analyses to comply with all fuel safety design bases. A limited
number of lead test assemblies that have not completed representative testing
may be placed in nonlimiting regions.

5.3 FUEL STORAGE
5.3.1 CRITICALITY

5.3.1.1 The spent fuel storage racks are designed and shall be maintained
with:

a. Fuel assemblies having a maximum U-235 enrichment of 4.52 weight
percent;

b. Keese < 0.95 if fully flooded with unborated water, which includes
an allowance for uncertainties as described in Section 9.7.2 of
the UFSAR;

B A nominal 10-3/32-inch center-to-center distance between fuel
assemblies.

5.3.1.2 The new fuel storage racks are designed and shall be maintained with:

a. Fuel assemblies having a maximum U-235 enrichment of 5.0 weight
percent;

b. Keg¢ < 0.95 if fully flooded with unborated water, which includes

an allowance for uncertainties as described in Section 9.7.1 of
the UFSAR;

CALVERT CLIFFS - UNIT 2 5-1 Amendment XXX



5.0 DESIGN FEATURES

K.¢¢ < 0.95 if moderated by aqueous foam, which includes an
a‘louance for uncertainties as described in Section 9.7.]1 of the
UFSAR; and

d. A nominal 18-inch center-to-center distance between fuel
assemblies placed in the storage racks.

5.3.2 CAPACITY

The spent fuel storage pool is designed and shall be maintained with a
combined storage capacity, for both Units 1 and 2, limited to no more than
1830 fuel assemblies.
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