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The Commission has issued the enclosed Amendment No. 2! to Provisional
Operating License No. DPR-19 for Dresden Unit No. 2. The amendment

includes changes to the license and its appended Technical Specifications

that authorize operation of Dresden Unit No. 2:

(1) with additional 8 x 8 fuel assemblies, in response to your

application dated March 15, 1976, and supplements dated April 26 and

April 28, 1976, and

(2) using modified operating limits based on an acceptable evaluation
model that conforms with Section 50.46 of 10 CFR Part 50, and with

1imits based on the General Electric Thermal Analwsis Basis (GETAB),
in response to your applications dated July 1, 1975 and Septembher 3,

1975, and supplements dated July 7, 10, and 21, and August 25, and

September 19, 1975, and Febymary 26, March 15, April 6, 9, 19, 26 and

28, and May 17 and 21, 1976,

Copies of the related Safety Evaluation, thégﬁegative Declaration, the
Environmental Impact Appraisal and the Federal Register Notice are also
enclosed.

Sincerely,
Driginal signed by
Dgnnis I‘f_ .Zl?iale:%lann , Chief

Operating Reactors Branch #2
Division of Operating Reactors
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COMMONWEALTH EDISON COMPANY

DOCKET MO. 50-237

DRESDEN UNIT NO, 2

AMENDMENT TO PROVISIONAL OPERATING LICENSE

Amendment No. 21
License No. DPR-19

1. The Nuclear Regulatory Commission (the Commission) has found that:

A. The applications for amendment by the Commonwealth Edison Company
{the licensee) dated July 1, 1975, September 3, 1973 and March 15,
1976, and supplements dated July 7, 10, and 21, and August 25 and
September 19, 1975, February 26, 1976, April 6, 9, 19, 26 and 28,
and May 17 and 21, 1976, comply with the standards and require-
ments of the Atomic Energy Act of 1954, as amended {the Act), and
the Commission's rules and regulations set forth in 10 CFR
Chapter I;

B. The facility will operate in conformity with the applications, the
provisions of the Act, and the rules and regulations of the Commisgion;

C. There is reasonable assurance (i) that the activities authorized by
this amendment can be conducted without endangering the health and
safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations:

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public; and

E. After weighing the envirommental aspects involved, the issuance
of this amendment is in accordance with 10 CFR Part 51 of the
Commission's regulations and all applicable requirements have
been satisfied.

2. Accordingly, the license is amended by changes to the Technical Specifi-
cations as indicated in the attachment to this license amendment and
paragraphs 3.F and 3.G of Facility License Mo. DPR-19 are hereby
amended and added (respectively) to read as follows:
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F. Restrictions

Beyond the point in the fuel cycle at which the reactivity
reduction rate during a scram is less than that of Curve B

in Pigure 1 of '"Supplement B to Dresden Station Special

Report 29,'" dated March 29, 1974, operation of the reactor
shall not exceed the core thermal power versus flow cond¥tions
defined by the "Nomimal Expected 90% Flow Control Line" on
Figure 2,1-3 of the Commonwealth FEdison letter (J. S. Abel to
Benard C. Rusche) dated June 24, 1975 (Docket No. 50-265).

Beyond the point in the fuel cycle at which the reactivity
reduction rate during a scram is less than that of end-of-
cycle curve on Figure 1-1 of the Commonwealth Edison letter

(J. S. Abel to D. L. Ziemann) dated February 27, 1975

(Docket No. 50-265), operation of the reactor is not authorized.

G. Egualizer Valve Restriction

The valves in the equalizer piping between the recirculation
loops shall be closed at all timed during reactor operation.

3. This license amendment is effective as of the date of its issuance.
FOR THE NUCLEAR REGULATORY COMMISSION

Original signed by:
Karl R Goller -
Karl R. Goller, Assistant Director
for Operating Reactors
Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications

Date of Issuance: MAY 23 1976

OFFICEd» |

SURNAME 3>

DATE 3>

Form AEC-318 (Rev. 9-53) AECM 0240 T2 U. S. GOVERNMENT PRINTING OFFICE! 1974.526-166



ATTACHMENT TO LICENSE AMENDMENT NO. 21

PROVISIONAL OPERATING LICENSE NO, DPR-1§

DOCKET NO. 50-237

The following changes relate to the Dresden Unit No. 2 Technical
Specifications. The changed areas on the revised pages are shown by
marginal lines.
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86A - 86C 86A - 86D
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1.0 DEFINITIONS

~——

The succeeding frequently used teyms are ex—
1icicly. defined so that a uniform *qtf pretacion
of the specifications may be achieved.

>

(Deleted)

B. Alteratfion of the Reactor Core ~ Tue ecct of

N moving any cemponent in the rc”ion abowve the
core support plate, below the upper grid and
within the shroud. Normal control rod oove-
ment with the control rod drive hydraulic
system is not defined as a core slteration.

Critical Power Ratio (CPR) - The critical
power ratio is the ratio of that assembly
power wlhich causes some point in the
asscmbly to experience transition boiling
to the assembly power at the reactor
condition of interest as calculated by
application of the GEXL correlation.
(Reference NEDO-10958)

Hot Standby - Hot standby means operation with
the rcactor critical, system pressure less than
600 psig, and the main steam isolation valves
closced.

Immcdiate - Tmmediate means that the required
action will be initiated as soon as practicable
considering the safe operation of the unit and
the importance of the required action.
Instrument Calibration - An instrument cali-
bration means the adjustment of an instrument
signal output so that it corresponds, within ac-
ceptable range, and accuracy, to a known
value(s) of the parameter which the instrument
monitors. Calibration shall encompass the

entire instrument including actuation, alarm, '

or trip. Response time is not part of the
routine instrument calibration, but will be

checked once per cycle.

Instrument Functional Test - An instrument
functional test means the injection of a simu-
lated signal into the instrument primary sensor
to verify the proper instrument response

alarm, and/or initiating action.

]

Instrument Check - An instrument check is
qualitative determination of acceptable oper-
ability by obscrvation of instrument behavior
during opcration. This determination shall
include, where possible, comparison of the
instrument with other independent instruments
measuring the same variable.
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Limiting Conditions for Operation (L.CQ) ~ The

limiting conditions for opcraticn specify the
minimum acceptable levels of system perforn-
ance necessary to assure safe startup and op-
cration of the facility. When these conditions
arc met, the plaﬁt can be operat*d safely and
dbnormdl situations can be safely controiled.

Limiting Safety System Sctting (LSSS) - The
limiting safety system scttings arc settings on
instrumentation which initiate the automatic
protective action at a level such that the safcty

limits will not be cxceeded.
between the safety limit and these
represents margin with normal operation lying
below these settings, The murgin has been
esteblished so that with proper cperation of the
instrumentation the safety limits will never be
exceeded.

The rcgion
settings

Peaking Factor -~ The
Limiting Total Pcaking Factor (LTPF)
is the lowest Total Peuking Factor
which limits a fuel type to a Linecar
Hcat Guneration Rate (LHGR) corres-
ponding to the operating limit at
100% pewer.

Liriting Total

Logic System Function Test ~ A logic sys-

tem f&FCilOﬂdl test means a test of all relays
and contacts of a logic circuit from sensor

to activated device to insure all components
are operable per design intent. Where possi-
ble, action will go to completion, i.c., pumps
will be started and valves opencd.

Minimum Critical Power Ratio (MCPR) - The
minimum in-core c¢ritical pow01 ratio
corrcsponding to the mos imiting fuel
assembly in the core

is that which is
sclector-switch.

Mode - The reactor mode

cstablished by the mode-:

'pcr“blc - A quten or component shall be
considered operable when it is ca pable of
performing its intended function in its re-
quired manner.

Operating - Operatiang means that a system’
or cowwon nt is performing its intended
functions in its required manner.

e T
I one chuolin" outa”e and the end of the
t subscquent refueling cutage,

Primeyy Containm ent Integrity - Primary |
containuent jntegrity meuns that the drywell
and pressure Supp”"‘ ion chamber are in*act
and all of the foll

1. All manual containment isolation valves on
in LO“H;Ltiﬂﬂ to the reactor coolant sys-
which arc not required

accident conditions are

1 automatic c¢ontainment isolation valves
arc opevable or deactivated in the isolated
position.

4, All blind flamzes and manways are closed,
W

Protective Instr:‘wu»¢t10n Definitions

Instruncnt Channel An instrument chan-
nel means an zcorangement of a sensor and
auxiliary cquipwent required to generate
and transmit to a trip system a single trip
signal related o the plant parameter
monitorcd by thwt instrument channel.

owing conditions are satisfied:

-
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2. Trip System = A frip svstem means an
arvangement of instrament chaunel trip
signals and auxitiary cquipment recuired
to initinte action to accomplish o profee-
tive trip function, A trip systemomay re-
quire one or more instrument channel trip

sipnals related (o one or more plant puram-
cters in order to initinle trip systen action,

Initiztion of protective action may reouive
the tripping of a single trip system or the
coincident tripping of two trip systems,

3. DProtective Action — An action initinted by
the protection system when a limit is
reached. A protective action can be at a
channel or system level.

4. Protective Function — A system protective
action which results from the protective
action of the chanuels monitoring a
particular plant condition,

Rated Neugron Flux — Rated neutron {lux is
the neutron {lux that corresponds to a.stendy=-
state power level of 2527 thermal megawatts,

Rated Thermal Power — Rated thermal power
means a steady-state power level of 2327
thermal megawatts,

Reactor Power Operation — Reactor power

operation is any operation with the muode
switch in the "s‘t-n‘t'xp/llot Standby’! or "Run”
posmon with the reactor eritical and above
1% rated thermal power,

1.  Startup/Hot Standby Mode — In this mode

the reactor protection scram trips, initi-
ated by dondenser low vacuum and main
stcamline isolation valve closuvo, ire by-

passed when reactor pressurc is iess
than G600 psig; the low pressure main

steamline isolation valve closure trip is
by nassed) the reactor protection systom
is energized with IRM neutrone-monitoring.
sy stem trips and contro! rod withdrawal
interlocks in service.

2. Run Mode — In this mode the reactor p-o-
tection system is energized with APRM
protection and RBM interlocks in service.

Reactor Vessel Pressure — Unless otherwise
indicated, reactor vessel pressures listed in
the Tec hnlC.ll Specifieations are those meas~
ured by the reactor vessel steam space
detector, '

Refueling Quinee — Refueling outage is the
period of time between the shutdown of the

unit prior to a refueling and the startup of the
plant substequent to that refueling,  Yor the
purpose of designating [requency of testing and
surveitlance, a refucling outage shall mean a
regulariy scheduled refueling outage; however,
where such outages occur within 8 months of
the completion of the previous refueling outage,
the 10(,.nwd surveillance testing necd not be
p“rformcd until the next regularly scheduled
oulage

Safety Limit — The s

v Limit afety limits are limits
betow which the reasonable maintenance of the
cladding and primavy system are assurcd.
Fxceceding such a limit is cause for unit shut-
down and review by the Atomic Energy Com-
mission before resumption of unit operation.
Operation beyond such a limit may not in itself
result in serious consequences but it indicates
an operational deficiency subject to regulatory
revicw,
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- containment in tegrlyy means

.tion system trip 5ystcﬂa ar

. 1. Hot Shutdown means conditions as

Secondary Containment Integrity - Second
that the rea
building is intact and the following condi

are met;:

1. At least one door in each access
is closed.

2, The standby gas treatment system is
operable,

3. All automatic ventilatien system isolaticn
valves are operable or are sccured in the
isolated position,

Shutdown ~ The reactor is in a shutdown con-
dition when the reactor mode switch is in the
shutdown mode position and no core alternations
are being performed. When the mode switch is
placed in the shutdown position a reactor

scram 1s initiated, power to the control rod
drives is removed, and the reactor protec-

¢ de-energized.

LD.

1
{7

above
with reactor coolant temperature greater
than 212°F.

2. Cold Shutdown means conditiens as above
with recacter coolant temperature ecqual
to or less than 212°F.

Simulated Automatic Actuntion - Simulated

actuation meuns applying a2 simu-
to the sensor to cctuate the

guestion,

3

autenatic
Jated
circuit in

signal

Surveillance Interval - Each surveillance
requirement shall be performed within the
specified surveillance interval with:

a. A maximum allowable extension not to

exceed 25% of the surveillance interval.

b. A total maximum conbined interval time
for any 3 consccutive intervals not-to
exceed 3.25 times the specified
surveillance interval.

Total Peaking Factor - The Total Pchking
Factor (IPF) is the highest product of
radial, axial, and local peaking factors
simultancously operative at any segment
of {ucl rod. :

Transition Boi llnv
the 0571in' re
boiling. an51tion boiling is the regime
in which both nucleate and film boiling
occur intermittently with neither type
being completely stable.

- Transition boiling mecans
ime between nucleate and film

e i



1.1 SAFBETY LIMIT 2,1 LIMITING SAFETY SYSTEM SETTING

1.1 FUFL CLADDING INTEGRITY 2.1 FUEL CLADDING INTEGRITY
Applicability Applicability
The Safety Limits established to The Liniting Safety System Settings
prescrve the fuel cladding integrity apply to trip scttings of the instyru-
) apply to those variables which® ments and devices which are provided
conitor the fuel thermal behavior. ' to prevent the fuel cladding integ-
: rity Safety Limits from being ex-—
cceded.
Objective Objective
The objective of the Safety Limits , ‘ The objective of the Limiting Safe-
s to establish limits below which. ty System Settings is to definec the
the integrity of the fuel cladding 3 level of the process variables at
is preserved. vhich zutomatic protcctive action

is initiated to.prevent the fuel clad-
ding integrity Safety Limits from
being excceded.

) Specifications Specifications
A. Reactor Pressure >800 psig and Core A. Neutron Fiux Trip Settings

low > 107 of Rated.

_ The limiting safety system trip
The existence of a minimum critical settings shall be as specified
power ratio {MCPR}) less than 1,05 - below:

shall constitute violaticn of the
fuel cladding integrity safety limie. |




1.1 SAFETY LIMIT

2.1 LIMITING SAFETY SYSTEM SETTING

I3

1. APRM Flux Scran Triv Settinz {Run HMode)
When the reactor mode switch is in the

run position, the APRM flux scram setting
_shall be:

s < [,654 +.5'5} [LTPF‘]

TPF

-with a maximum set point of 120% for core
- {low equal to 98 x 10% 1b/hr and greater.

vheres

S = setting in per cent of rated power

W = per cent of drive flow required to produce
e rated core flow of 98 Mlb/hr,

TPF = LTIF. unless the combination of power
and peak LHGR 1s above the curve in
Figure 2,1-2 & which point the actusl
peaking factoxr value shall be used,
CITFF = 3.05(7X7 fuel assemblics).

3.01(8X8 fuecl assemblies)

2., 2P Flux Scren Trip Setiizpg (Refuel or
Startup ond Hot Standby Mode)

wien the yeactor mode suitch is in
the refucl or startupfhot standby posi=-
~tiom, the APRM scrom shall be set at
. less than or equal to 15% of rated neutron
flux,



1,1 'SAFETY LINMIT

2.4 LIMITING SAFETY SYSTEM SEITING

B,

Corc Thermal Power Limit (Recactor
Pressure < 800 psig)

When the reactor pressure is < §00
psig or core flouv is less than 10%
cf rated, the core thermal power
shall not exceed 25 percent ~f rated’
thermal power.

Power Transient

1. The ncutron flux shall not exceed the scram’
setting established in Specification 2.1.A
for longer than 1.5 scconds as indlca ed by
the process computer.

2. Vnen the process computer 1s out of service,
this safety limit shall be assvmed to be
cxceeded 1f the neutron flux exceeds
setting established by Specification 2.1.A
and a control rod scram does not occur.

Reacior Water Level (Shutdown Conditlon)

Whenever the reactor is in the shutdown conditlon

with irradiated fuel in the rcactor vessel, the

water level shall not be less than that corres—

ponding to 12 inches above the top of the active
P

fuel when it is scated in the core.

the soram

3.

IRM Flux Seram Trio Setiing

The IRY flux scram setting shall be .
set at less than or equal to 120/125 of

" full scale.

ATRM Rod Block Setting

L2

The APRM rod block setting shall be:

s < [,65\««-;;3} {-Iﬁ—g]

N

_ The definitions used above for the APRY scram

trip~apply.



1.1 SAFETY LIMIT 2.1 LIMITING SAFETY SYSTEM SETTING

Y

~C. Reactor low water level scram setting shall
be > 143" above the top of the active fuel
at normal operating conditions.

D. Reactor low wat e level ECCS initiation
shall be 83" ( u) a2bove the top of the
active fuel at normal operating conditions.

E£. Turbine stop valve scram shall be < IOZ
valve closure from full open.

F. Generator Load Rejection Seram shall initiate
upon actuation of the fast closure solenoid valves
which trip the turbine control valves,

C. Main Steamline Isolation Valve Closure Scram
shall be 2105 valve closure from full open.,

¥. Main Steamline Pressure initiation of main
stermlineg isolation valve closure shall be
» 850 psig.

1. Surbine Control Valve Fast Closure Scram on
loss of control oil pressure shall be set
at greater than or equal to 9C0 psig.
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Safety Limit Bases

FUEL CLADDING INTEGRITY

The fuel cladding integrity limit is
sect such that no calculated fuel dam-
age vould occur as a.result of an ‘
2bnormal operational transient. Be-
cause fuel damage 1s not directly
cbservable, a step-back approach

15 used to establish a Safety Limit
such that the minimum critical power
ratio (MCPR) is no less than 1.06.
MCPR > 1.06 recpresgents a consex-

_vabtive margin relative to she con-

ditions reguired to maintain fuel
cladding integrity.

The fuel cladding is one of the
physicel barriers which gseparate
radioactive materials f{rom the
environs. The integrity of this
clacding barrier is related €O its
relative freedom from perforations
or cracking. Although some cOr-
rozion or use related cracking may
occur during the life of the
cladding, fission product migration
from this source is incrementally
cumulative and contilnuously
measurable. Fuel cladding per-

forations, however, can result from

thormal stresses which occur f{rom
reactor operation significantly
above design conditions and the pro-
tecticn system safety settings.
¥nile figsion product migration from
ladding perforation Is just as
measurable as that from use related
cracking, the thermally caused
cladding perforations signal 3

+

threshold, beyond which still
greater thermal stresses may
cause gross rather than incre-
mental cladding deterioration.
Therefore, the fuel cladding
Safety Limit is defined with
marpgin to the conditions which
viould produce onset of transition
boiling, (MCPR of 1.0). These
conditions represent a significant
departure from the condition in-
tended by design for planned
operacion.

Reactor Pressure >800 psig and
Core Flow > 10% of Rated.

Onset of transitlon boiling results
1 a decrease in heat transfer from
the elad and, therefore, elevated
clad temperaturc and the possibility
of clad failure. However, the
existence of critical power, or
boiling tranaition, Is not a3 directly
obzervable paramcter in «n operating
roactor. Therefore, the margin to

-poiling transition 1s calculated

from plant operating parameters such
o5 core power, core flow, feedwater
temperature, and core power distri-
oution. The margin for each fue
assembly 1s characterized Dby the
critical power ratio (CPR) which 1s
the ratio of the bundle power wnich
would produce oncset of transition

10



Safety Limit Bases

1.1.A Reactor Pressure > 800 psig and
Core Flow > 10% of Rated. (conttd)

t

bolling divided by the actual bundle power.

The minimum value of this ratio for

any dbundle 1in the core is the minimum
ritical power ratio (MCPR). It is

gssumed that the plant operation is
controlled to the nominal protective

setpoints vie the instrumented vari-

a

ables. (Figure 2.i-

The Saf
suffici

e
e
in the e

3)'
ty Limit (M

Cc?
16 conservati
vent of an ab

m to zssure that
Il

R of 1.06) has
sm ¢
normal operational

translent initlated from a normel
cperating condition more than $9.9%
in the core are ex-
pected to avoid beoiling transition.
The mergin between MCPR of 1.0 {oncet
of transition boiling) and the cafety
limit, 1.06, 1s derived from 2 detailed
statisticel analysis considering all
of the uncertainties in monitoring

of the fuel rods

,Because the boiling ¢t
relaticn 1s bassd on

of full scole dat
i confidence €
fuel &ssembly at-

h
©

- = K 1 r
state including

3 4
arge cuantity
there is ¢ very

av operation of a
he condition of

MCPR = 1.00 would not produce boiling

“transition.

\

Hovever, if bolling transition were
to occur, clad perforation would not
be expected. Cladding temperatures
would Increase to approximately .
1100°F which 1s below the perforatio
temperature cof the clauding material.
This has been verified by tests 1in
the General Electric Test Reactor
(GETR) where similar fuel operated
above the critical heat flux for a
Significant period of time (30
minutes) without clad perforation.

If reactor pressure should ever
exceed 1400 psia durlng necrmal power
operation (the limit of applicability
of the bolling transition correlation)
1t vould be assumed that the fuel

clacdding Integrity Safety Limit has
been violated.

In addition to the boiling transition limit

(MCPR) operation is constrained to a maximum

LHGR - 17.5 kw/ft for 7 x 7 fuel and 13.4 kw/ft
for 8 x 8 fuel. This constraint is established

by specifications 2.1.A.1 and 3.5.J. Specifi-
cation 2,1.A,1 established limiting total peaking
factors (LTPF) which constrain LHGR's to the
maximum values at 100% power and established .
procedures for adjusting APRM scram settings which
maintain equivalent safety margins when the total
peak factor (TPF) exceceds the LTPF, Specification
3.5.J established the LHMGR max which cannot be
exceeded under steady power operation,

(1) NEDO-20694. "Genmeral Electric Boiling
Water Reactor Reload No. 3 Licensing Submittal
for Dresden Nuclear Power Station Unit 3."

11



Safety Limit Bases (cont'd)

Core Thermal Povier Limit
(Pezctor Pressure £ €00 psia)

At pressures below 8C0 psia, the
core elevation pressure érop (O
power, O flow) is greater than 4 .56
psi. At low powers and Llows this
pressure differential is maintained
in the bypass region of the core.
Since the pressure drop in the bypass
region is essentially all elevation
necd, the core oreﬁsure'orop at -low
powers and f{lows will always be ereater
than 4.56 pai. fnelyses show thoat
vith a flow of 28x103 1bs/hr. bundle
flovw, bundle pressure drop.is nearly
tndependent of bunole nower and nas
value of 3.5 the bundle
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rﬁl pOner, the pealt pove
o would have to be operating at
times the average poviered bundle
in order to achileve this bundle power.
Thus, a core thermal power limit of
25% for reactor pressurcs below 800
psia Is conaservative,

H:J'U

s Qoo 0o g
[@s]

J}

Power Trensient

During transient operation the heat flux
(thermal power—to~water) would lag be-
nwind the neutron flux due to the inheren nt
heat transfer time constant of the fuel
vhich Is 8-0 seconds. Also, the limiting

~

cafetv system scram set tings are at values

which will not allow the reactor to

be operated above the safety limit
during normal operation or during

other plant operating situations “which
have been analyzed in detall. In
addition, control rod scramz are such
thnt for normal operating transients
the neutron flux transient ls termi-
anted pefore & significant incrense

in surface hestl flux occurs. Scram
times of each coantrol rod are checked
each refueling outage and at least
every 32 weeks 50% are checled to as-
sume adeguate insertion times. Exceed-
ine a neutren flux scram setting and

2 failure of the control rods to reduce
flux to less than the scram setting
within 1.5 seconds does not necessarily
imply that fuel is domaged; - howiever,
for this specification a safety limit .
violation will be assumed any time a
neuvtron flux scram setbing 1s exceeded
for longer than 1.5 seconds.

If the scram occurs such that the neu-
tron {lux dwell time above the limit-
ing safety system setting 1s less than
1.7 seconds, the safety 1limit will nec
be exceeded for normal turouine or gen-
erator trips, which are the most severe
normal operating transients expected.
Taese analyses show that even if the
byonos QVQLCﬂ fails to operste,'the
design limit of MCPR = -1.06 is not
exceeded. Thus, use of a 1.5 second
limit provides additional margin.

12
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1.1
1.1.C

‘adeijuate margin,

Safety Limlt Bases

Power Transient (cont'd)

The computer provided has a

sejuence annunciation program ‘which
wi1ll 4indicate the 2equence in which
scrams occur such 28 neutron flux,

ressure, etc. This program also
indicetes when the scram setpoint 1s
cleared. Thils will provide information
on how long a scram condition exists
and thus provide some measure of the
energy added durlng a transient. Thus,
computer informoticn normally will be
available for analyzing scrams; how-
ever, 1f the computer information should
not be available for any scram analysls,
Specification 1.1.C. 2 will be relied on
to determine 1f 2 safety limit has been
violated.

During periods when the reactor i1s shut
down, consideration must alsc be glven
to water level reguirements due to the

tinvously monitored whenever the reci
culation pumps are not operating.

et'lfect of decay heat. I reactor water
level should drop below the Top of Che
active fuel during this time, the

ability ©o cool the core iz reduccd.

This reduction in core cooling cap-
abi1l1ity could lead to elevated cladding
temperatures and clad pericration. The
core vwill be cooled sufficicntly to pre-
vent clad melting should the water level
be reduced to t,o thirds the ccre height.
Esteblishment of the safety limit at 12
inches azbove the top of the f{uel provides

This level will be con-

Limiting Safety System Satt ing Bases .

FUEL CLADDING INTEGRITY

The.abnormal operational transients
applicable to operation of the units
have been anelyzed throughout the

- spectrum of planned operating con-

ditions up to the rated thermal power
condition of ~ MWt. In addition,
2527 MWt is the licensed maximum steady-
state povier level of the units. This
maximum steady-state power level will
never knowingly be exceeded.

Conservatism is incorporated in the
tranzlent analyses in estimating the
controlling factors, such as void
eactlvity coefficlent, control rod
scram worth, scram delay time, peaking
factors, and axlal power shapes. These
factors are selected conservatlvely
with respect to their effect on the '
applicable transient results as deter-
mined by the current analysis model.
This transient model, evolved cver
many ycars, has been substantiated in
operation c¢s a conservative tool for
evaluating reactor dynamic performance
Results obtained from a General Electr.d
boiling water reactor have been com-
parecd with predictions made by the model.
The comparisons and results are sum-
marized in Reference 2.

(2)
Linford, R. B., "Analytical Methods
Plant Transient Evaluations for
the General Electric Boiling Water
Reactor,” NEDO-10£02, TFeb,, 19;3

13



2.1

Limiting Safety System Setting Bases

Fuel Claddinz Integrity {cont'd)

The abzolute value of the void reac-
tivity ceoelficient used in the analysis
1s cohservatively estimated to b? about
25% greater than the nominal max imun
value expected to occur durlny the core
ifetima. The scram viorth used has
1 derated to be equivalent to 2ppro-
tely 80% of the total scram worth of
he control rods. The scram delay
and rate of rod insertion allowved
the analyses are conservatively cet
to the longest declay and slowest
ton rate acceptable by Technical
icaticns. Tne effect of scram
., scram delay time and rod in-
on rate, a2ll conservatively
, are of greatest significance
¢ early portion of the negative
ivity insertion. The repld in-
on of negetive reactlvity Iis
the time reguirements for
d 25% insertion. By the time
ods are 6C) inserted, approxi-
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‘of using conservative values
ing perameters and initlating
at the design power level,
roduces more pessimistic ansviers than .
would result by using expected values oX
concrol porameters and analyzing a2t hilgher

power levels.

A.
51.

Steady-state operation without .,
recirculation will not be pe?gigggggd
except during startup testing. The’
ana2lysis to Support operatiog at
varlous powver ang flow relationships
has considered operation with elther
one or two recirculation pumps.

The bases for individual trip

are discussed in the following
graphs. N

cettings
para-

For analyses of the thermal consequences of
the transients, the MCPR's stated in paragraph
3.5.K are conservatively assumed to exist prior
to initiation of the transients.

Neuvtron Flux Trip Settings

APRM Flux Scram Trip Setting (Run Mode)

b3
o

average power range monitoring
RM) system, which is calibrated
ng heat balance data taken during
y-state conditions, reads 4n
nt of rated thecrmal power. Be-
figsion chambers provide the basie
Slgnals, the APRM system rcsponds
directly to average neutron flux.
During {transients, the instantaneous
rate of heat transfer from the fuel
{(reactor thermal power) is less than
the instantaneous neutron flux due %o
the time constant of the fuel. “There-
fere, douring abnorzel operetlcnnl
troncients, the therma2l power”of the
fuel will be less than that indicabed
by the neuvtron flux at the scram setting.
Analycses demonstrate that with a 120
crcent scram trip setting, none of the
egbnormal operaticnal transients: anzlyzed
violate the fuel Safety Limit and ther
is substantial margin from fuel damage.
Therefore, the use of flow referenced
scram (rip provides even additlonal margin.
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2.1.A.

1.

RN

. (Rnatfue

Neutron' Flux Trip Settings

LPRM Flux Scram Trip Setting
(Run Mode) (cont'a) '

An increase in-the APRM sc¢ram trip
setting would decrease the margin pre-
sent before the fuel cledding Iintegrity
Safety Limit is reached. The APRM

scram trip setting was determined by

an analysis of margins reguired to pro-
vide a reasonable range for maneuvering
guring operation. Reducling this oper-
ating margin would increase the fre-
guency of spurious scrams which have an
zdverse effect on reactor safetlty because
of the resulting thermal stresses. Thus,
the APRM scram trip setting was selected
because 1t provides adeguate margin for
the fuel cladding integrity Sofety Limit
vyet allows operating margin that recuces
the possibility of unnecessary scrams.

The scram trip setting must be adjusted
Yo ensure that the LHGR transient peak

is not increased for any combination of
TPF and reactor core thermal power.
scram getting 1s adjusted 1in accor-

e viith the formula in Specilicafion
A.l, wnhen the maoximum total peaking

o) 3 greater than the 1limiting total
ing factor..

APRM Flux Scram Trip Setting
1 or Start & Hot Stahdby Mode)

mode while
re, the APRM
rated power

n between the
1t, 25 por-
e

For operztion in the start
the reactor 1s at low pres
acram setting of 15 percent of
provides adeguate thermal margi
the setpoint and the safety lim
cent of rated. Tne margin 1is ad ate
accommodate antilcipated maneuvers 'ascociated
wilth povier plant startup.' Effects of in-
creasing pressure at zero or low void con-
tent arc minor, cold water from sources
nle during startup 1s not much colder
1

ooy 4= . = 1 - 4 £e 3 .
haot alraady in the gystem, tompora-

;) Lo Fs

+
A

oVl
'a

o

ture coefficlents=are small, and con-
trol rod patterns are constrained to
be uniform by coperating procedures
backed up by the rod worth minimizer.:
Of all possible sources of reactivity
input, uniform control rod withdrawal
is the most probable cause of signifi-:
cant power rise. Bccause the flux
distribution associated viith uniform
rod withdrawals does not involve high
local peaks, and because several rods
must be moved to change power by a.
significant percentage of rated power,
the rate of power rise i3 very slow,
Generally, the heat flux 18 Iin near
equilibrium with the fission rate. In
an assumed uniform rod withdrawal ap-
proach to the scram level, the rate of
powcr rise is no more than 5 percent
of rated power per minute, and the ;

PR system would be more than adeguate
to assure 2 scram before the power
could exceed thesafety limilt. The 15
percent APRM scram remains active un-~
t1l the mode switch 1s placed in the
RUN poszltion. This swltch occurs when
reactor pressure is greater than 850
paig.

IRM RPlux Scram Trip Setting

The IRM system consizts of 8 chambers,
4 1in each of the reactor protection
system loglic channels. The IRM i3 a
5-decade instrument which covers the
range of power level between that
covered by the SRM and the APRM. The
5 decades are broken down into 10 ranges,
each being one-half of a decade in size.
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2.1.A, Neutron
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3. IR¥ Flux Scram Irip Setting {(cont'd) 2.1.8 APRM RoJ Block Trip Setting
The IRW scram trip settinzg of 120 _ Reactor power level ma2y be varied by
divisions 18 active in each range,of moving coitrol rods or by verying
the IRM. For exzmple, 1f the instru- A the recirculation flow rate. The APRM
ment vere on rance 1, the scram scetting system provides a control red block to
wvorld be a 120 difisaoﬂs fer that range; prevent rod vithdraval beyond a gilven
likewise, 1f the instrument viere on range point at constant recirculation flow
5, the scram would be 120 divisions on rate to protect apgainst the condition:
) that range. Thus, as the IR 1s ranced - of a MCPR less then 1.006. This rod
up o accomodnrin fhn increase in pover block trip sctting, which is aute-
level, the scrom trip setting is also matically veried with recirculation
) ran~°d up . loop flow rate, prevents an increase
in the reactor power level to exceos-
The most significant sources of reac- sive values due o control rod with-
tivity chenge during the power increase rawal. The flow verizdble trip sctting
arz due'to control rod withdrawal. In providco substantial margin from fuel
order to ensure that the IRM provided damage, assuming a steady-state cpera-
adeguate protection against the zingle tion at the nrin sotting, over the
red withdraval cerror, a range of rod cenblre recirculiotion Iisyw rongs. The
withdrewal accidents was an=liyzed. This mnargin to the Sorety Limit increascs 28
en2lysis Inclucded starting the accident the {low decrences for the specified
at vzrilous power levels. The most se- trip setting versus flow relationship;
vere case involves an initiel condition therefore the worst case IMNCPR wvhich
in which Lna reactor 18 Jjust subceritical could occur during steady-state opera-
) and the IRM gystem is not yet on scale. tion is at 108% o Pr rated Ehcrmal vover
T because of the APREM rod block trip
additlonal conservatism was taken in & . . Pt :
enalysis D}Cqb°un$”ﬁ tLaL(LhE TR ;gnnﬁii vbe°E}“" The actual power dist ibgt}on
closest to the w ngrjhn rodviﬂ Qvn;:ngé In the core is established by specified
oy DS CL TYeme control red sequences and is moniltored
4nC results of this analysis show that the continuously by the in-core LPRM system
\ :i'cs:c‘tr?r i: Sﬂr'm-"ni”%n:i f')ealc power 1lim!ted A5 with the APRM seram trip setting o
\ :fﬁ;‘j,_p;:.p;“: Sj roveL power, Lfl‘u‘{:’*’é‘-ln: the APIM rod blocek trip setting 1s ad-
oy Euais b @oove L.US. Hosed on the abeve Justed downward i1f the maximum total
-?ﬂﬂijs;b, the Iﬂw pr?” des protection acainst pc qu7 factor excends thn 1imit1qp
e vy 4= g4 » v 3 4 A v . 1 “
RN PRSRE Bl FOUD dn sequence L tne L’RI rod’ block safety margin.
and provides Odaiuu protection ror the APRM,
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2.1

c.

Liniting Safety System Setting Bases (cont'd)

Reactor Low Water Level Scram - The reactor
lcw water level scram is set at a point which
will assure that the water level used {n the '
beses for the safety limlt is maintained.

The scrax scrpeint is based on normal opex—
ating temperature and pressure conditions
because the level instrumentation is density
covpensated.

Reactor lcw Low Water Level ECCS Initiation

Trip Point - The emergency core cooling

subsystems are designed to provide sufficilent
cooling to the core to dissipate the enay
gssociated with the loss of coolant accident
and to limit fuel clad temperatuxe LO well
telow the clad melting temperature to assure
that core geometry reralns intact and to limit
any clad metal-watex reaction to less than 1Z%.
To accomplish thelr intended function, the
capacity of ecach emergency core cooling system
component was established based on the reactoX
1ow water level scram setpoint. To lover the
setpoint of the low water level scram would
{ncrease the capacity requirement for ecach of
the ECCS componeats. Thus, the reactor vessel
low watexr level scram was set low enough to
permit margin for operation, yet will not be

set lower because of ECCS capacity requirements.

Thée design of the ECCS components to meet the
sbove criteria was dependent on three previously
set paramcters: the maximm break si-e, th2 low
water level scram setpoint and the FECCS initia-
tion setpoint. To lower the cetpoint for
{nitiation of the ECCS could lcod to a loss of
effective core cooling. 7o raise the ECCS
ipitiction setpoint would be in a safe direction,
but it would rcduce the margin eatablished to
prevent actuation of the ECCS during normal
operation oxr during normally expected transients.

>
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E, Turbine Stoep Valve Scranm - The turbine stop valve - G.
closure scram trip saticlipates the pressuro,
roviron flux and heat fluwx inerecse thet cculd
result frem ropid clesurs of the turblne stop
valves, ¥ith & scram triv setting of 10
percent of valve closure from full open, the
resuliont increase in surface heat flux is
1imited such that MCPR remains above 1,05 even
during the worst cace tronsiént that zssunes th
turbine Ybypsos is clesezd,

H.

F. Generator Load Rejectlon Scram — The genera-
tor load rejection scram is provided to
anticipate the rapid increase in pressure
and neutron flux resulting from
fast closure of the turdbine control valves

. due to a load rejectlon and subsequent
feflure of the byrass; i.e., it prevenis
1OFR from becomins less than 1,05 for this
trensicent, For the load rejection fronm
1005 power, the LHGR increases to only
105,55 of its rated value which results

~in only a snall decrease in MCER,

)

Reactor Coolant Low Pressure Initiates Main Steam
Isolation Valve Closure - The loiw pressur~ isolation
at 850 psig was provided to glve protection against
fast reactor depressurization and the resulting
rapid cooldown of the vessel. Advantage was taken
of the scram feature which occurs when the main
steam line isolation valves are closed to provide
for reactor shutdown so that operation at pressures
lower than those specified in the thermal hydraulic
safety limit does not occur, although operation

at a pressure lower than 850 psig would not necessarily
constitute an unsafe condition.

Main Stecam Line Isolation Valve Closure Scram -~ The
low pressure isolation of the main steam lines at
850 psig was provided to give protection against.
rapid reactor depressurization and the resulting
rapid cooldown of the vessel. Advantage was taken
of the scram feature which occurs when the main
steam line isolation valves are closed, to provide
for reactor shutdown so that high power operation

at low rcactor pressure does not occur, thus providing

protection for the fuel cladding intcgrity safety
limit. Operation of the reactor at pressures lower
than 850 psig requires that the reactor mode switch

be in the startup position where protection of the

fuel cladding integrity safety limit is provided by

the IRM high neutron flux scram. Thus, the combination
of main steam line low pressure isolation and isolation
valve closure scram assures the availability of

neutron flux secram protection over the entire

range of applicability of the fuel cladding integrity
safety limit, In addition, the isolation valve

closure scram anticipates the pressure and flux
transients which occur during normal or inadvertent
isolation valve closure. With the scrams set at

10% valve closure,there is ro increase in neutron

flux.

18



I.

Turbine Control Valve Fast Closure Scram

The turbine hydraulic control system
operates using high pressure oil. There
are several points in this oil system where
a loss of o0il pressure could result in a
fast closure of the turbine control valves.
This fast closure of the turbine control
valves is not protected by the generator
load rejection scram since failure of the
0il system would not result in the fast
closure solenoid valves being actuated.

For a turbine control valve fast closure,
the core would be protected by the APRM
>and high reactor pressure scrams, However,
to provide the same margins as provided for
the generator load rejection scram on fast
closure of the turbine control valves, a
scram has been added to the reactor protection
system which senses failure of control oil
pressure to the turbine control system.
This is an anticipatory scram and results
in reactor shutdown before any significant
increase in neutron flux occurs. The
transient response is very similar to

that resulting from the generator load
rejection. ‘The scram setpoint of 900 psig is
set high enough:to provide the necessary
anticipatory function and low enough to

- minimize the number of spurious scrams.

Normal operating pressure for this system is
1250 psig. Finally the control valves will
not start to close until the fluid pressure

-is 600 psig. Therefore, the scram occurs
well before valve closure begins.

1]
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a half scram and rod block condition. Thus,
if the calibration were performed during oper-
ation, flux shaping would not be possible.
Bascd on experience at other generating
stations, drift of instruments, such ns those
in the IMtow Biasing Nework, is not significant
and therefore, to avoid spurious serams, a
calibration frequencey of cuch refucling outage
is estublished.

Group (C) devices are active only during a
given portion of the operational cyele. Tor
example, e IRM is active during startup and
inactive during full-power operation.  Thus,
the only test that is meaningful is the one per-
formed just prior to shutdown or siartup; i.e.,
the tests that are performed just prior to use
of the instrument.

Calibiration frequeney of the instrument c¢han-
nel is divided into two groups. These are as
follows:

1. Passive type indicating devices that can
be compared with like units on a continu-
ous basis.

2. Vacuum tube or semiconductor devices
and deleclors that drift or lose
sensitivity,

Experience with passive {ype instruments in
Commonwenlth Kdison generating stations and
substations indicates that the specified calibra-

tions are adequate. For those devices which

employ mnplifiers, cte., drift specifications
cail for «drift to be less than 0.4%/month; j.e.,
in the period of 2 month a drift of . 4% would
occur and thus providing for adequnie margin,

For the APRM system drift of electronic
apparatus is not the only consideration in de-
termining a ealibration frequency. Change in
power distribution and loss of chamber sensi-
tivity dictate a calibration every seven days.,
Calibration on this frequency assures plant
opceration at or below thermal limits.

A comparison of Tables 1. 1.1 and 4.1.2
indicates thut six instrument channels have not
been included in the Tatter Table. These are:
Aode Switch in Shutdown, Alunual Seram, High
Water Level in Scram Discharge Tank, Main
Steam Line Isolation Valve Closure, Generator
Load Rejection, and Turhine Stop Valve '
Closure. All of the devices or sensors associ-
ated with these seram functions are simple
on-off switches and, hence, calibration is not
applicable, i.e., the switeh is cither on or,
off,  Turther, these switches ave mounted
solidly to the device and have a very low
probability of moving, e.g. the switches in

the seram discharge volume tank, Based on
the above, "no calibration is vequired for these
six instrament channels.

The ITFF shall te checked once

per day to determine if the APRM
scram requires adjusiment, This may
nay normally be done by checking

the LPRM xeadings, TIP traces, or
process computer calculations,

Only a small number of control

rods are moved daily and thus the
reaking factors are not expected

to change significantly and thus

a dally check of the ITIF is
adequate, '



TNSTRUMENTATION TEAT INITIATES ROD DLOCK

Minimum No. of
Coareple Inst.
Criannels Pex
ey y v de

Trin System(l)

Instrurent

6

rio Level Sctting

1

——

* 1 APRM upscale (refl and Startup/Hot '<l4/123 full scale
Standby modz)
2 APRM downécale (7) >3/125 full scale
1 - Red block moniioxr upscale {£low bias)(7).ﬁ [?"W-+ 4%] [?%g?] 2)
1 Rod block monitoxr downscale (7) >5/125 £0ll scale
3 12 devmnscale (3) ,315/125 full scgle
3 TRM upscale £108/125 full. scale
* 3 TR detector not fully inserted in
the coxre
2(55 SRM detectbr not in startﬁp posiﬁibn (4Y
2(5)(6) SRM upscale £.10° counts/sec

APRM upscale {(£low bias) (7)

[ 650 + 43 Pfif;j_] (2)




3.2.3 (cont)

For the Startup/dHot Stincky and Run positions of the Reactor bcde Selector Switch,
therﬁ~"hall te two cpera anle or %“riveed trip systems fox h function, except &
v rod blocks, IRM upscale, IRY downscale and IRM detector not fully inse

tho core need not b2 operable in the "Run position and APRM dewnscale, A?
upscale (flow bias), RBM upscale, and RB downscale need not be operable in the Startup/Hot

0
o
0

Standby mede. If the first column cannot be marfor one of the two tx ip sysiems,
+his conditicn may exist foxr up to seven days provided thet during that time the
operanle syqtew is functionally tested immediately and daily thereafter; i this
cordition lastz longer than sceven aays the systcm shall be tripped. If the f£irs
column cannot be met for both trip systons, the systems s hall be tripped.

W - nercenst of d o ‘ )
95 %0 /m. rive flow required to produce a rated core flow of

TpM downscale mzy be bypassed when it is on its Lowest range.
This function may be bypassed.-when thz ccunt rate is 2100 c¢ps.
One of the four SRM inputs may be bypassed

This SPM function may be bypassed in the higher IRM rxanges when the IRM upscale rod
block is orcrable. ' '

Not reculrcd while performing low power physics tests at atmospheric pressure during
or after refueling at power levels noét to exceed 5 MW(t).
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Two sensors on the isolation condenser supply and
return lines are provided to detect the failure of
isolation condenser line and actuate isolation action.
The sensors on the supply and return sides arc
arranged in a 1 out of 2 logic and, to mecet the

single failure criteria, all sensors and instrumen-
tation are required to be operable. The trip settings
of 20 psig and 32" of water and valve closure time
are such as to prevent uncovering the core or ex-
ceeding site limits. The sensors will actuate due

to high flow in either direction.

The HPCI high flow and temperature instrumentation
are provided to detect a break in the HPCI piping.
Tripping of this instrumentation results in actuation
of HPCI isolation valves; i.e., Group 4 valves.
Tripping logic for this function is the same as that
for the isolation condenser and thus all sensors

are required to be operable to meet the single fail-
ure criteria. The trip settings of 200°F and 300%
of design flow and valve closure time are such that
core uncovery is prevented and fission product
release is within limits.

The instrumentation which initiates ECCS action is

arranged in a dual bus system, As for other vital

insturmentation arranged in this fashion the Speci-
fication preserves the effectiveness of the system

even during periods when maintenance or testing

is being performed.

The control rod dblock functions are provided to
prevent excessive control rod withdrewal so that
FCIR dees not approzch 1,05, Uhe trip logle for
this function is Y out of n; e.g., any trip on one
of the six APRM's, & IRM's, or &4 SRM's will result
in a3 rod block. The minimum instrument channel
requiremiats assure sufficient ifnstrumentation to
~assure the single failure criterizc zore met. The
minicum instrument channel requirements for the RBM

-

zay be reduced by one for atshort period of time to
allew for majntenance, testing, or calibration.
This tixe period {s only ~3Z of the operating time
in a month and does not significantly increazse the

risk of preventing an inadvertent control rod with-
drawal.

The APRM rod block function is flow biased and
prevents a significant reduction in MCPR espcecially
during operation at reduced flow. The APRM-providcs
8ross core protection; i.e., limits the gross core
co?crol rods in the normal withdrawal sequence.  The
Lrips are set so that MNCPR A

is maintained 2a

than 106 greater
The APIX{ rod block function whiech is set at.
12X of rated power {s functicpal in the rofuel
and Startup/Rot Standby mode. This ccatrol
rod block provides the same type of protection
in the Pefeel eng Startup/Hot Standby mode as
the APINE flcw bdiesed red block does in rhe rmum
rode; 1.e., it prevents }NCPR fron decreasing.

- below 1,06 during control rod withdrzasiels and
prevents ccntrol rod withdrewal before a
scraa i3 reached.

The TEH rod block function provides local
protectioa of the core, i.e., the pre- .
vention of transition boiling in a local region
of the core, for o single red withdrawal error
frca 2 liziting centrol red pattern. The .

trip poict iz flev blased. The worct case single
ccatrol rod withdrawal error hen been znaly=ed
&nd the results aheow that with the sper{fied
trip settfng: rod withdrzwal 1s blocked

before the HCPR reachas 1,05 thus

allowing edequate rargln,

Below 70 percent po<er, the worst case

withdreval of a2 single control rod resulis

in a FCPR greater than 1,06 without rod

block sction, Thus, below thle power level '

it is not rcquired, |
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The IR rod block function provides local as
w2ll oo groas core protection. Tae sealing
arranzen.cat is such that trip seteing is less
thzn a foctor of 10 above the indicoted level.
fnzlyois of the weorst cace accideat rogults

in rod bleek zction before MNCPR approaches
1,06,

cation on an APXA or IRM is an
'nc natrument n"" failed or the insiru-

on sencitive enoui., In either case the
etrumeant will net cwo*.d 1o changes in cont ol

od motion and t'“'s control rod motion is mcxc.xwd.
iie downscale trips are set at 5/125 of full seale.

The rod block which occurs when the IRHM

detectors are not fully inSﬂrtnd in the

core for the refuel and startup/hot

néby posiltion of the modc switch has

vrovided to assurxe t

tors are in the coxe T

This, therefore, as
jole

it
v

o' v
0 r
r o

-0
oo o

ing reactor

PR VRN
> ‘1@.\.

~N
(D(‘"O
P'U
Jo K]

b}
QJ [62)

uments arc in pPro
prozection during rc
The IRM's primarily p
ction acainst local reaoctivd
cffects in the source and intermed

Ngon
) rr

O ISIRA]
o
lO (_‘
1]

s

LSS TR M S o I !
r QO Dot

rgency core cooling for sma 11 pipe
sysicm must {unciion since reac-
c not Cccxc’xse rﬂr:.d'\ cnough to

- cithear core spray or LPCI to operate in time.
u sur ¢ relief function is provided
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5 sueh as to provide this funclion whon nec-
nd minimize spurious cperation. The (rip
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i
not operate. 1‘1:0 rrangement of the tripping con- E—
e pr

settinzs given in the specification are adeauate to
assure the above criteria are met. Ret. Scciion -
G6.2.6.3 SAR. The specification preserves the
cffectiveness of the system during periods of mzin-
tenance, testing, or colibration, and also mini-
mizes the risk of imd" extent operation; i.e., only
ore insir umort chann ut of scrvice.

Two air cjector off-gas monitors are provided and
when their trip point is reached, cause an isolation
of the air eicctor off-gas line. Iso’:mo is initiated
when beth instruments reach their high trip point |
or one has an upscale trip and the other a down-
scale trip. “There is a {ifteen minute delay belore
the nir chcto off-gas isolation valve is closed.
This delay is accounted for by the 30-minute

holdup time of the off-gas before it is released to
the stack.

Both instruments are required for trip but th

instruments are so designed that any instrument
failure gives a downscale trip. Tae trip qeuxr"s :
of the nct uments arce sct so that the instantanc-
ous stack release rate limit given in Specification
3. 8.s not exceceded,

Four radiation monitors are provided which
initiate isolation of the reactor builcing and
operation of the standby gas treatment system.
Tie monitors are located in the reactor building
ventilation duct and on the rcfueling flonr. The
trip logic is 2 1 out of 2 for cach sct ard cach
sct can initiate a trip independent of the ‘other
set. . Any upscale trip will cause the desired
action. Trip settirgs of 11 mr/hr for the
moriters in the ventilation duct are bascd upon
initiatinz normal ventilation isolation an sianchy,

gas treatment system operation to limit the dose
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© 3.3 LIMITING CONDITIONS FOR OPERATION

4.3 SURVEILLANCE REQUIREMENTS

4.

Control rod shall not be withdrawn for
startup or refucling unlesa at least two
source range channcls have an observed
count rate equal to or greater than three
counts per second.

"During operating with limiting control rod

patterns, as dctermined by the nuclear
cnglncer, eilthex:

a. Both RBY channels shall be operable; or
b, Control rod withdrawal shall be blocked; or

¢, The operating power level shall bo
linited so the the HCFR will
rennin above 1,06 esouming a
single error that results in
complete withdrawal of any single
operable control xeod,

4. Prlor to control rod withdrawal for startup
or durding refueling verify that at least two
source range channels have been observed
count rate of at least three counts per
sccond., ’

5. When a limiting control rod pattern exists,
an instrument functional test of the RBM
shall be performed prior to withdrawal of
the designated rod(s) and daily thercafe

>
(33 Y
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(9,

operator with a visual indication of neutron
level. This 1s needed for knowledgeable and
efficient reactor startup at low nautron level.
The consequences oi reactivity accidents are
functions of the initial neutron flux., The
requirement of at least 3 counts per sccond
assures that any transient, should it occur
begins at or above the initial value of l(}”‘é

of rated power used in the analyses of transients
from cold conditions., One operable SRM channel
would be adequate to monitor the epproach to
criticality using homogeneous patterns of
scattered control rod withdrawal. A minimum

of two cperable SRM's are provided as an added
conscrvatism,

-The Rod Block Monitor (RBM) is designed to auto-

matically prevent fuel damage in the event of
ervoneccus vod withdrawal from locations of high
power density duering high power level coparaticn,

Two channels are provided anrd cne of these mnay be
bypassed from the console for maintenance and/ox
testing. Tripping of one of the channels will hlock
erroncous rod withdrawval soon enough to prevent fuel
damage. This system backs up the operator who with-
draws rods according to a written sequence, The
specificd restrictions with one chaanel out of
service conservatively assure that fuel damage

will not occur due to rod withdrawal errors when
this condition exists, Amendments 17/18 and 19/20
present the results of an evaluation of a reod block
monitor failure. These amendments show that during
reacieor operation with certain limiticg control

rod patterns, the withdrawal of a designated single
control rod could result dn one or movre fuel rods
with FCPRs less than 1.06, During use of such
patterns, it dIs judped that testing of the RBEM
systen prior to withdrawal of such rods to assure
its operability will assure that improper with-
drawal does not occur, It is the respeonsibility

of the Nuclear Engincer to ddentify these limiting
patterns and the designated rods either when the
patterns are initially established or as they

develep due to the occurrence of inoperable control
rods in other than limiting patterns,

S 3T YT

Scram Insertion Times

The control rod system :As-analyzed to bring the
rcactor subcritical at a rate fast enough to
prevent fuel damage; i.e., to prevent the NCFR
frow becoming less than 1.06, The limiting
power transient 1s that resulting from a tur-
bine stop valve closure with failure of the
turbine bypass system. Analysis of this
transient shows that the negative reactivity
rates resulting from the scram with the
average response of all the drives as given in
the above specification, provide the required
protection, and MCPR remains greater than
1.06. Reference (1) shows the control rod
scram reactivity used in analyzing the
transients, Reference (1) should not be
confused with the total coatrol v.d worth,

5 '
1872k, as listed {u some amendments té the SAR

The 18%Ak value represents the amount of
veactivity available for withdrawal in the
cold clean core, whereas the control rod
worths chown in Reference (1) repre-

sent the amount of reactivity available for
iesertion (scrawm) in the hot operating core.
The oinicum amount of reactivity to be
laserted during a scram is controlled by
permitﬁing\no core than 10Z of the operable
rods to.have long scram times. o the
analytical treatren: of the transicnts, 390

millisecends are wllowed betwzen a neutron

scnsor reaching the scram point and the
start of motion of the control rods. This:
is udequste and conservative when compared
to the typically observed timn delay of
about 270 miliiseconds. Approximately 70
williseconds after neutron flux reaches the

(1) “Dresden Station Special Report No,
: 29, Supplenent B", Figure {,
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3.5 LIMITING CONDITION FOR OPERATION

4,5 SURVEILLANCE REQUIREMENT

D.

Automatic Pressure Relief Subsystems

Except as specified in 3.5.D.2 and 3 below,

the Automatic Pressure Relief Subsystem

shall be operable whenever the reactor

pressure is greater than 50 psig and irradiated
fuel is in the reactor vessel.

From and after the date that one of the

five relief valves of the automatic pressure
relief subsystem is made or found to be
inoperable when the reactor is pressurized

above 90 psig with irradiated fuel in the
reactor vessel, reactor operation is permissible
only during the succeeding seven days unless
repairs are made and provided that during such
time the HPCI Subsystem is operable.

From and after the datecthat more than one

of five relief valves of the automaticea
pressure relief subsystem are made or found
to be inoperable when the reactor is
pressurized above 90 psig with irradiated
fuel in the reactor vessel, reactor operation
is permissible only during the succeeding 24
hours unless repairs are made and provided
that during such time the HPCI Subsystem

is operable.

Surveillance of the Automatic Pressure
Relief Subsystem shall be performed as
follows:

1.

During each operating cycle the following
shall be performed:

4. A simulated automatic initiation
which opens all pilot valves, and

b. With the reactor at low pressure each
relief valve shall be manually opened
until thermocouples downstream of the
valve indicate fluid is flowing from
the valve.

c. A logic system functional test shall be
pexformed each refueling outage.

. When it is determined that one relief valve

of the autamatic pressure relief subsystem
is inoperable, the HPCI shall be demonstrated

to be operable immediately and weekly thereafter.

When it is determined that more than one
relief valve of the automatic pressure relief
subsystem is inoperable, the HPCI subsystem

shall be demonstrated to be operable immediately.
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3.5 LIUITING CONDITION FOR OPERATION

4.5 SURVEILLANCE REQUIREMENT

Average Planar LHGR

During steady state power operation, the
average lincar heat generation rate (ILHGR)
of all the rods in any fuel assembly, as
a function of average planar exposure, at
any axial location, shall not excced the
maximum average planar LHGR shown in
Figures 3.5.1-A or 3.5.1-B dependcnt on

fuel type. If at any time during operation

it is determined by normal surveillance that

the limiting valuc for APLHGR is being

exceeded, action shall be initiated within

15 minutes to restore opcration to within

the prescribed limits. If the APLHGR is not
returned to within the prescribed limits with-

in two (2) hours, the reactor shall be brought

to the Cold Shutdown condition within 36 hours.
Surveillance and corresponding action shall
continue until reactor operation is within the
prescribed limits. e

Average Planar Linear Heat Ceneration
Rate (APLHGR)

The APLHGR for each type of fuel as a
function of average planar exposure shall
be determined daily during reactor opera-
tion at > 25% rated thermal power.
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LIVITING CCNDITION FOR CPIZRATION
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Local LEGR

During steady state power operation, the

linear

heat generation rate (LEGR) of any

rod in any fuel assembly at any axial lc-

cation shal’ not exceed the maxinmum allcw-

able LHGR as calculated by the following

equation. :
1CT 12
L 'lmax < L CRd | /
\F
LHGRd - Design LHEGR

Lp

L

at any time duxing operation it is det-

Yoo

= 17.5 kw/ft, 7x7 fuel assemblies
- 13.4 kw/f£t, 8x8 fuel assemblies

Aé2 K
</P ax - Maximum power spikina venalty

- .037 initial core fuel

- .026 reload 1, 7x7 fuel
- .022 8x8 fuel

-

ernined by normal surveillance

that the limiting value for LHGR

is being exceeded, action shall
be initiated within 15 minuctes
to restore coperation to within
the prescribed limits, If the
LHGR is not returned to

within the prescribed linmits
within two (2) hours, the .
reactor shall be brougnt to
the Cold Shutdown conditicn
within 36 hours. Survell-
lance and corresponding action
shall continue until reactor
operatiocn is within the
prescribed limits.

Total Core Length - 12 ft.
- Zxial distaonce from bottcom of core

.«
[ NCUE——

e e e g

Local LHGR

The UGR as a function of core
Hc1ght shall be checked daily Qur-
ing reactor oo ration at > 2%%
rated thermal power.
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3.5 LIMITING CONDITION FOR CPERATION

4.5 SURVEILLANCE REQUIREMENTS

Minimum Critical Power Ratio (MCPR)

During steady state operation, MCPR shall be
greater than or equal to -

Unit 2

1.29 (7 = 7 fuel)
1.35 (8 x 8 fuel)

at rated power and flow. TFor core flows

. other than rated, these nominal values of

MCPR shall be increased by a factor of Xgf,

where K¢ is as shown in Figure 3.5-2.

If at any time during steady state power
operation, it is determined that the
limiting value for MCPR is being exceeded,
action shall be initiated within 15 minutes
+o restore operation to within the pre-
scribed limits. If the steady state MCPR
is not returned to within the. prescriked
limits within two (2) hours, the reactor
shall ke brought to the Cold Shutdown con-
dition within 36 hours. Surveillance and
corresponding action shall continue until
reactor opzration is within the prescribed

- 1imits. For core flows other than rated,

the MCPR shall be 1.32 times Kf where Kg
is as shown in Figure 3.5-2.

Minimum Critical Power Ratio (MCPR)

MCPR chall be determined daily during a
reactor power cpzration at > 25% rated

_thermal power and following any change in

power level or distribution that would
cause operation with a limiting control
rod pattern as described in the bases for
Specification 3.3.B.5.
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3.5 LIMITING CONDITION FOR OPERATION

4.5 SURVEILLANCE REQUIREMENT

IL. Condensate Pump Room Flood Protection

1.

The systems installed to prevent or
mitigate the consequences of flooding
of the condensate pump room shall be
operable prior to startup of the
reactor.

The condenser pit water level switches
shall trip the condenser circulating
water pumps and alarm in the control
room if water level in the condenser
pit exceeds a level of 5 feet above

the pit floor. If a failure occurs

in one of these trip and alarm circuits,
the failed circuit shall be immediately
placed in a trip condition and reactor
operation shall be permissibie for the
following seven days unless the circuit
is sboner made operable.

L.

Condensate Pump Room Flood Protection

1.

The following surveillance require-
ments shall be observed to assure
that the condensate pump room flood
protection is operable.

a. The testable penetrations through
the walls of CCSW pump vaults
shall be checked during each
operating cycle by pressurizing
to 15 *2 psig and checking for
leaks using a soap bubble
solution. The criteria for
acceptance should be no visible
leakage through 'the soap bubble
solution. The bulkhead door shall
be checked during each operating
cycle by hydrostatically testing
the door at 15 #2 psig and
checking to verify that leakage
around the door is less than one
gallon per hour,

81F



3.5 LIMITING CONDITION FOR OPERATION

4,5 SURVEILLANCE REQUIREMENT ‘

If Specification 3.5.K.1 and 2
cannot be met, reactor startup
shall not commence or if operating,
an order}ly shutdown shall be
initiated and the reactor shall be
in a cold shutdown condition within
24 hours

>€C

The CCSW Vault Floor

drain shall be checked during
each operating cycle by assuring
that water can be run through the
drain line and actuating the air
operated valves by operation of
the following sensor:

i. loss of air

ii. high level in the condensate
pump room (5'0")

The condenser pit 5 foot trip
circuits for each channel shall be
checked once a month. A logic
system functional test shall be
performed during each refueling
outage.



3.5 Limiting Conditions for Operation Bases

A.

Core Spray and LPCI Mode of the RHR

System - This specification assures
that adequate emergency cooling
capability is available.

Based on the loss of coolant analyses
included in References (1) and (2) in
accordance with 10CFR50.46 and Appen~
dix K, core cocoling systems provide
sufficient cooling to the core to

T

i
the calculated peak clad temperatuxr
to less than 2200°F, to assure that
core geometry remains intact, to 1i
the core wide clad metal-water reac
to less than 1%, and to limit the ¢
culated local metal-water veaction
to less than 17%.

The allowable revair times are es-
tablished so that the average risk rate
for repair would be no greateyr than
the basic risk rate., The method and

concept are described in Refexence

{3}). Using the results
(1 Dresdsn Station Special Report
No.lt0 , Supplement gz, "Unit2 and3

LOss of Coolant Accident Analysés —

in Conformation with 1O0CFR50,
Appendix K."

enovcarns

developed in this refer-
ence, the repatr period is found to be less than
1/2 the test interval, This assumes that the
core spray and LPCI subsystems constitute a
1 out of 3 system, however, the combined ef-
fect of the two systems to limit excessive clad

“temperatures must also he considered. The

e T Sp———

test interval specificd in Specification 4.5 was
3 months. Thercfore, an ailmiable reptir
period which maintains the basic risk consider-
ing single failures shouid be less than 45 clavs
and this specification is within this period.
For multiple failures, a shorier interval is
specified and to improve the assurance that
the remaining svstemes will function, a dailv®
test is ealled for. Although it is recognized
that the information given in :*of(-i'cncg 3 pro-
vides a quantitative method to cstimate atlow-
able repair times, the lack of operating data to
suppart the analytical appreach px‘e\'cnfs com=
plete acceptance of this miethod at this time.
Therefore, the times stated in the specific
items were established with duc regard to
judgment. '

Should one core spray subsystem become in-
ope.rable, the remaining core sprav and the
entire LPCI system are available should the

(2) NEDO-20566, General Electric :
Company Analytical Model for Loss-
of-~Coolant Analysis in Accordance

with 10CFR50 Appendix K.

APED-"Guidelines for Determining
Safe Test Intervals and Repair™
Times for Engineered Safeguards" -
April 1969, I.M. Jacobs and

P.W. Marriott.

(3)
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Automatic Pressure Relief -~ The relief valves
of the automatic pressure relief subsystem
are a back-up to the HPCI subsystem. They

nable the core spray or LPCI to provide pro-
tection against the small pipe break in the
event of HPCI failure, by depressurizing the
reactor vessel rapidly enough to actuate the
core sprays or LPCI. The core spray and/or
LPCI provide sufficient flow of coolant to
adequately cool the core.

Loss of 1 of the relief valves affects the
pressure relieving capability and therefore a

7 day repair period is specified. Loss of
more than 1 relief valve significantly réduces
the pressure relief capability and thus a 24-
hour repair period is specified.

Isolation Cooling System - The turbine main F,
condenser is normally availabls. The isclation

condenser is provided for core decay heuat

removal following reactor isolation and scra

The isolation condenser has a hest removal

capacity sufficent to handle the decay heat pro-

duction at 390 seconds following 2 scram. Water

will be lost from the veactor vessel through the

relief valves in the 200 seconds following isola-
tion and scram., This represents a minor loss
relative to the vessel inventory.

The system may be manvally initiated at any

time. Tﬂu system 1s automatically initiated

cn high reactor pressure in excess of 1060 psig

sustained for 15 seconds. ZTae time delay is

provided to prevent unnecessary attuation of

the system during anticipsted turbine trips.

Automatic initiaticn is provided to minimiize

the coolant loss following isolation from the

main condenser. To be considered operable —
the shell side of the isolation condenser must

contain at least 11,300 gallons of water.
Make-up water to the shell side of the isola-
tion condenser is provided by the condensate
transfer pumps from the condensate storage
tank. The condensate transfer pumps are
operable from on-site power. The fire
protection system is also available as make-
up water. An alternate method of cooling
the core upon isolation from the main con-
denser is by using the relief valves and HPCI
subsystem in a feed and bleed manner. There-
fore, the high pressure relief function and the
HPCI must be available together to cope with
an anticipated transient so the LCO for HPCI
ard relief valves is se&t upon this function
rather than their function as depressurization
means fox a small pipe break.
hm rgency Cooling Availability ~ The purpose
Specification D is to assure a minimum of
core cooling equipment is available at all
times, If, for example, one core spray were
out of service and the diesel which powered
the opposite core spray were out of service,
only 2 LPCI pumps would be available. Like-~
wise, if 2 LPCI pumps were out of service and
2 contaiiment service water pumps on the op-
posite side were also out of service no contain-
ment cooling would be available. It is during
refueling cutages that major maintenance is
pecformed and during such time that all low
pressure core cooling systems may be out of
sevvice. This specification provides that should
this occur, no work will be performed on the
primary system which could lead to draining the
vessel. This work would include work on certain

control rod drive components and recirculation

system, Thus, the specification precludes the
events which could require core cooling. Speci-
fication 3.9 must also be consulted to determine
other requirpements for the diesel generators.
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.5 Limiting Condition for Operation Bases (Cont'd)

heat generation rate even if fuel pellet
densification is postulated, The power
spike penalty specified is based on that
‘ presented in Ref. (2) and assumes a
linearly increasing variation in axial
gaps between core bottom and top, and
assumes with 95% confidence, that no
more than one fuel rod exceeds the design
LHGR due to power spiking. An irradiation
growth factor of 0.25% was used as the
basis for determining AP/P in accordance
; ) with Refs. (3) and (4).

K, Minimum Critical Power Ratio (MCPR)

The steady state values for MCPR specified
in this Specification were selected to
provide margin to accommodate transients
and uncertainties in wonitoring the core
operating state as well as uncertzinties
in the critical power correlation itself.
These values also assure that operation
will be such that the ipitisl conditicn
assumed for the LCCA analysis, a MCPR of
1.18, is satisfied. For any of the special
set of transients or disturbance caused by
single operator error or single equipment

) malfunction, it is required that design

’ analyses initialized at this steady state
operating limit yield a MCPR of not less than
that specified in Specification 1.1,A at any
time during the transient assuming instrument
trip settings given in Specification 2.1, For
analysis of the thermal consequences of these
transients, the limiting value of MCPR stated
in this specification is conservatively assumed
to exist prior to the initiation of the. tran-
sients. The results apply with increased
conservatism while operating with MCPR's greater

than specified. The limiting transient which
determines the required steady state MCPR limits
is the turbine trip event assuming failure of
the turbine bypass valves with a scram initiated
by the turbine stop valve position switches.

For core flow rates less than rated,

the steady state MCPR is increased by the
formula given in the Specification. This
assure that the MCPR will be maintained
greater than that specified in Specifi-
cation 1,1,A even in the event that the -
motor-generator set speed controller
causes the scoop tube positioner for the
fluid coupler to move to the maximum
speed position.

(2)

(3)

(4)

Fuel Densification Effects on General
on General Electric Boiling Water
Reactor Fuel," Section 3.2.1,
Supplement 6, Aug. 1973.

USAEC Report, "Supplement 1 to the Technical
Report on Densification of General Electric
Reactor Fuels,' Dec. 14, 1973.

GE Planning and Development Memoran-
dum #45, "Length Growth of BWR Fuel
Elements'", R. A. Proebsthe, October 1,
1973 (Proprietary).
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i 3.5.L Flood Protection

Condensate pump room flood protection will assure the availability of the containment
cooling service water system {CCSW} during a postulated incident of flooding in the
turbine building. The redundant level switches in the condenser pit will preclude any
postulated flooding of the bturbine building to an elevation above river water level.
The level switches provide alarm and circulating water pump trip in the event a water
level is detected in the condenser pit,
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b5

Surveillence -Requirerents Bages (cont’'d)

Averape Planar LHAGR .

At core thermal power levels lssaz than or
equal to 25 per cent, operating plant
experience and thermal hydraulie cnalyses
fndicate that the regulting average planay
LIGR 1s below the maximum average planzr LEGR
vy a conslderable marging therefore, eveluation
of the average planar LIGR below this power
Jevel is not nccessafy. The daily require-
ment for clacvlating average plerer LIUGR
above 25 per cent rated thermal power is
sufficient since power distributlion shifts
are slow when there have not been signifi-
cant power or control rod changes.,

Loeal TIHGCR

The LICR e&s & function of core height shall

be checked daily during reactor operction at

greeter than or equal to 25 par cent power to
2termine if fuel burnup or control xod movement

as caused chénges in power distribution. For

HCR to be a limiting value below 25 per cent

rated thermal power, the MIPF would have to ba _
greater than 10 which is precluded by s considerable

rargie when employing any peraiscible control

rod pattern.

£y o

K.

finimum Critical Power Ratio (MCPR)

At core thermal power levels less than or equal
to 25 per cent, the reactor will be operating

at minimum recirculation pump speed and the
moderator void content will be very small. For
all designated control rod patterns which may be
employed at this point, operating plant experience
and thermal hydraulic analysis indicates that the
resulting MCPR value is in excess of requirements
by a considerable margin. With this low void
content, any inadvertent core flow increase

would only place operation in a more con-
servative mode relative to MCPR.

The daily requirement for calculating

MCPR above 25 percent rated thermal

power is sufficient since power distribution
shifts are very slow when there have not been
significant power or control rod changes.

In addition, the K, correction applied to

the LCO provides margin for flow increase
from low flows,
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4.5

4.5.L

Surveillance Requirements Bases (Cont'd)

Flood Protection

The watertight bulkhead door and

the penetration seals for pipes and
cables penetrating the vault walls

have been designed to withstand the
maximum flood conditions. To assure
that their installation is adequate for
maximum flood conditions, a method

of testing each seal has been devised.

To test a pipe seal, another test

seal is installed in the opposite side
of the penetration creating a space
between the two seals that can be
pressurized. Compressed air is then
supplied to a fitting on the test seal
and the space inside the sleeve is
pressurized to approximately 15 psi.
The outer face of the permanent seal
is then tested for leaks using a soap
bubble solution.

On completion of the test, the test seal
is removed for use on other pipes and
penetrations of the same size.

In order to test the watertight bulkhead
doors, a test frame must be installed
around each door. At the time of the

test, a reinforced steecl box with rubber
gasketing is clamped to the wall around the
door. The fixture is then pressurized

to approximately 15 psig to test for
leaktightness.

Floor drainage of each vault is accomplished
through a cavbon steel pipe whith penetrates
the vault. When open, this pipe will

drain the vault floor to a floor drain

sump in the condensate pump wvoom.

Equipment drainage from the vault doolers
and the CCSW pump bedplates will also be
routed to the vault floor drains. The old
equipment drain pipes will be permanently
capped preclude the possibility of back-
flooding the vault.
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(Cont'd)

4.5 Surveillance Reculrement Bases

R

1 -

" ki “ s 2
instailad v

b Y
ooy drain liue 6‘@‘
% ons2

Loss of air or power

#High level (50"} in the condensate
pump xroocm

Closurﬁ of the a r 0 exrated valve on high
water ievel in t ndensate punp room’ is

effected by use o§ a

level switch set at a water level of
5'0". Upon actuation, the switch will
close the control valve and alarm in
the control room,

The operator will also be aware of pro-
blems in the vaults/condensate pump room
if the high level alarm on the equipment

drain sump is not terxminated in a reascn-

able anount of time. If must be pointed
out that these alamms provide information
to the operator but that operator action
upor the above alarms is not a necessity
for -reactor safety since the other pro-
visions provide adequate protection.

2 system of level switches has been
installcd in the condenser pit to indicate
and control flooding of the condenser

area. The following switches are installed:

Level Function

Rla;ma Penel Hi-

atexy Condenser Plt
Alarm, Pancl High-~
Circ. Watexr Con-
denser Pit

a, 1°'0" {1 switch}

b, 370" {1 switch)

redundant Alarm and Circ.
zwitch pairs) Water Pump Trip

Level (a) 7nd¢CutPc water in the condens sexr
.;

pitz from either the hotwell or the cir-
culating water system. Level (b} is above
the hot woll capacity and indicates a pro-

“bable circulating water failure.

| ssc



4.5 Surveillance Requirement Bases {Cont'd)

Should the switches at level (a) and (b) fail ' line. After the water has been passed
or the operator fail to trip the circulating thxough the cooler, it returns to its
water pumps on alarm at level (b}, the respective pump's suction line. In this
actuation of either level switch pailr at level way, the vault coolers are supplied with
{c) shall trip the circulating water pumps cooling water totally inside the vault.
automatically and alarm in the control room. The cooling water quantity needed for
These redundant level switch pairs at level cach cooler is .approximately 1% to 5%
2z . (c) are designed and installed to IEEE-279, of the design flow of the pumps so that
- "Ccriteria for Nuclear Power Plant Protection . the recirculation of this small amount
Systems." As the circulating water pumps are of hcated water will not affect pump OX
+ripped, either manually or automatically, at cooler operation.
Vi level {(c) of 5'0", the maximum water level
reached in the condenser pit due to pumping Operation of the fans and coolers 1is
will be at the 491'0" elevation (10' above ‘ ' recuired during pump operability testing
condenser pit floox elevation 481°0"; 5 and thus additional surveillance is not
plus an additional 5' attributed to pump . required.

coastdown) .

verification that access doors to each

In order to prevent overheating of the CCSW ~ vault are closed, following entrance Dby
pump wmotors, a vault cooler is supplied perscnnel, is covered by station operating
for each pump. Each vault ccoler is designed proccdures.

to maintain the vault at a maximum 105°F tem~
perature during operation of its respective
pump. For example, 1f CCSW pump 25-1501

) starts, its cooler will also start and com-
pensate for the heat supplied to the vault
by the 28 pump motor keeping the vault at
less than 105°F.

fach of the coolers is supplied with cooling
water from its respective pump's discharge

goDh
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HEGATIVE DECLARATIOH

REGARDING PRCPOSEZD CHANGES TO THE

TECHNICAL SPECIFICATIONS OF LICE:NSE DPR-19,

DRESDEN NUCLEAR POWER STATICN UNIT 2,
| DOCKET NO. 50-237

The Nuclear Regulatory Commission (the bommission) has considered
the issuance of changes to tne Tecanical Specifications of Facility
Operating License ilo. DPR- 19 These changes would authorize tne
Commonwealth £dison Company (the licenseé) to operate the Dresdan
suclear Power Station Unit 2 (located in Grundy County, I1linois) with
changes to tne limiting conditions for operation associated with fuel
assembly specific power (average pﬁanar linear heat generation rate)
which would 1imit maximum fuel clad temperature in case of a loss of
coolant accident, in accordance with the Acceptance Criteria for
%mergency Core Cooling System (10 CFR 50.46 and Appendix K to 10 CFR
Part 50). - .

"~ Tne U. S. Huclear Regulatory Commission, Division of Operating
Reactors ‘ nas prepared éh Environmental Impact Appraisal for tne
proposad changes to the Technical Specifications of Licenss Ho. DPR-19,
Dresden Unit 2, described above. On tie basis of tais appraisal, tne
Commission nas concluced tnat an environhental impact statement for
this particular action is not warranted because there will e no

environmental impact attributable to the proposed action otaer tnan

that which nas already been predicted and described in the Commission's



et -2 - .
Final Environmental Statement for Dresden Huclear Power Station
Units 2 and 3 published in'Novembef 1973. The Environmental Impact
Appraisal is available for pub]{c inspection at the Commission's
Public Document Room, 1717 H Street, M. W., Washington, D. C., and

at the Morris Public Library, 604 Liberty Street, Morris, ITlinois.

Dated at Bethesda, Maryland, this o?/STéa 7 7 1‘8) /2 7€

FOR THE NUCLEAR REGULATORY COMMISSTION

Original digned by
Dennii"is',liemna
Dennis L. Ziemann, Chief
Operating Reactors Branch #
Division of Operating Reactors



ENVIRONMENTAL IMPACT APPRAISAL BY THE DIVISION OF OPERATING REACTORS

SUPPORTING AMENDMENT NO. 21 TO DPR-19

COMMONWEALTH EDISON COMPANY

DRESDEN NUCLEAR POWER STATION UNIT NO. 2

ENVIRONMENTAL IMPACT APPRAISAL

1. Description of Proposed Action

By letter: dated July 1, 1975 and supplements dated July 7, 10 and

21, August 25, September 19, 1975, February 26, 1976, March 15,

Bpril 6, 9 and 19, and May I7.ahd’ 2],:t19765:thevConhbnwealth Edisen Company
submitted proposed changes to the Technical Specifications to License
No. DPR-19 to incorporate limiting conditions for operation associated
with fuel assembly specific power (average planar linear heat genera-
tion rate) which would limit maximum fuel clad temperature in case of
a loss-of-coolant accident, in accordance with the Acceptance Criteria
for Emergency Core Cooling System (10 CFR 50.46 and Appendix K to

10 CFR Part 50). The licensee is at present licensed to possess and
operate Dresden Nuclear Power Station Unit No. 2 at power levels up

to 2527 MWt. The proposed actions, designed to limit peak fuel clad
temperatures in case of a 10ss-of-coolant accident, are expected to
cause no changes in average power level, capacity factor, average

fuel failure rate, or total fuel burnup.

2. Environmental Impacts of Proposed Action

The staff has considered the environmental impacts of the proposed
action. Since no changes are expected in average power levels or in
fuel failure rate under normal operating conditions, there should be
no #ncrease in cooling water requirements, thermal effluents, nor in
radiological effluents, either liquid or gaseous. The proposed action
should, therefore, result in no additional envirommental impact on

man or on biota in these regards. The principal benefit of electric
power production, considered in the benefit-cost analysis of the plant,
is unaffected by the action since both the average power level and

the fuel burnup are expected to remain the same.

OFFICED
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The proposed action is designed to provide a particular benefit
under accident conditions, specifically the loss-of-coolant
accident. It will increase the likelihood of minimizing the
environmental consequences of the loss-of-coolant accident.

The other environmental impacts condidered in the Final Environ-
mental Statement for the Dresden Nuclear Power Station Unit Nos. 2
and 3, Docket Nos. 50-237 and 50-249, November 1973, are not
expected to be affected by the proposed action.

3. Conclusion and Basis for Negative Declaration

*On the basis of the foregoing analysis, it is concluded that the
proposed action will not result in adverse environmental effects

in addition to those considered in the Final Environmental Statement
for the Dresden Station Unit Nos. 2 and 3. The staff further
concludes that a more detailed Environmental Impact Statement is

not required for the proposed action, and that a Negative Declaration
to this effect is appropriate. '

Date: MAY 21 1976

OFFICE D
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UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NO. 50-237

COMMONWEALTH EDISON COMPANY

NOTICE OF ISSUANCE OF AMENDMENT TO
PROVISIONAL OPERATING LICENSE

Notice is hereby given that the U. S. Nuclear Regulatory Commission
(the Commission) has issued Amendment No. 21 to Provisional Operating
License No. DPR-19 to the Commonwealth Edison Company (the licensee),
which revised the license and its appended Technical Specifications for
operation of the Dresden Nuclear Power Statfon Unit No. 2 (the facility)
located in Grundy County, Illinois. The amendment is effective as of its
date of issuance.

The amendment revised the provisions in the license and its Technical
Specifications for the facility to authorize operation (1) with additional
8 x 8 uranium 235 fuel assemblies, and (2) using modified operating limits
based on an acceptable evaluation model that conforms with Section 50.46
of 10 CFR Part 50, and with operating limits based on the General Electric
Thermal Analysis Basis (GETAB), in accordance with the licensee's
applications for the amendment as referenced in the last paragraph of
this notice.

The applications for the amendment comply with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the Act), and
the Commission's rules and regulations. The Comrission has made appropriate

findings as required by the Act and the Commissimn's rules and regulations

OFFICE 3=
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in 10 CFR Chapter I, which are set forth in the license amendment. Notice
of Proposed Issuance of Amendment to Provisional Operating License in
connection with {tem (2) above was published in the FEDERAL REGISTER on
December 2, 1975 (40 FR 55908). No request for a hearing or petition for
leave to intervene was filed following notice of the proposed action on
item {2) above. Prior public notice of item (1) above was not required
since the action does not involve a significant hazards consideration.
In connection with the action on Seetion 50.46 regarding emergency core
cooling system (part .of item-2) the Commission has issued a Negative
Declaration and Environmental Impact Appraisal. In connection with the
action identified as item (1) of this Notice, the Commission has determined
that the action will not result in any significant environmental impact
and that pursuant to 10 CFR §51.S(d)(4) an environmental statement,
negative declaration or environmental impact appraisal need not be prepared.
For further details with respect to this action, see (1) the
applications for amendment dated July 1, 1975, September 3,01975;  Maréh, 15,
1876, and supplements dated July 7 and 10, August 25, September 19, 1975,
February 26, 1976, April 6, 9, 19, 26 and 28, and May 17-and 21, 1976, (2) the
April 8, 1976 Quad Cities Unit No. 2 licensee submittal in Docket No. 50-265
which is applicable to Dresden 2 and is the non-proprietary version of the
Dresden 2 proprietary submittal dated July 21, 1975, (3) Amendment Ne. 21

to License No. DPR-19, {4) the Commission's concurrently issued related

OFFICE I
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Safety Evaluation, and (5) the Commission's Negative Declaration dated
(which is also being published in the FEDERAL REGISTER) and
associated Environmental Impact Appraisal. All of these items are
avallable for public inspection at the Commission's Public Document
Room, 1717 H Street, N. W,, Washington, D. C., and at the Morris Public

Library at 604 Liberty Street in Morris, Illinois 60451. A single copy

—

of items (2). through (5) may be obtained upon request addressed to the

U. S. Nuclear Regulatory Commission, Washingeon, D. C. 20555, Attention:

———

Director, Division of Operating Reactors.

Dated at Bethesda, Maryland, this p(j// AZ 7"7777 / /?//

FOR THE NUCLEAR REGULATORY COMMISSION

Denpie. . ed by

Dennié k.Zivhemgnn, Chief
Operating Reactors Branch #2
Division of Operating Reactors
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oy, ~ UNITED STATES —

s % NUCLEAR REGULATORY COMMISSION
< § WASHINGTON, D. C. 20555
[ )
KN &
* o pe k¥
SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
SUPPORTING AMENDMENT NO. 21 TO FACILITY OPERATING LICENSE NO. DPR-19
COMMONWEALTH EDISON COMPANY
DRESDEN UNIT NO. 2
DOCKET NO. 50-237
1.0 _ INTRODUCTION

Commonwealth Edison Company has proposed to operate Dresden Unit 2:

(1) with additional 8 x 8 fuel assemblies, as requested in their
application dated March 15, 1976, and supplements dated
April 26 and April 28, 1976;

(2) wusing modified operating limits based on an acceptable emergency
core cooling system evaluation model that conforms with Section
50.46 of 10 CFR Part 50, and with operating limits based on the
€General Electric Thermal Analysis Basis (GETAB), as requested in
their application dated July 1, 1975, and supplements dated
July 7, 10 and 21, 1975, and August 25, and September 3 and 19,
1975, and Feburary 26, March 15, April 6, 9, 19, 26 and 28, and

May 17 and 21, 1976.



2.0

2.1

RELOAD
The licensee has proposed to reload Dresden Unit 2 for Cycle

Number 5 with as many as 80, 8 x 8 fuel assemﬁlies having an

average enrichment of 2.50 wt% U-235 and 80, 8 x 8 fuel assemblies
having an average enrichment of 2.62 wt% U-235. Due to previous
operations, this cycle is labeled #5 although it is only the

second reload. The documentation submitted in support of the
proposed reload consisted of the GE BWR Reload-2 Licensing Submittal
for Dresden Unit 2, NEDO - 21145 (V) (2) tpe GE BuR Generic

Reload Application for 8 x 8 fuel, NEDO - 20360 (3); and the
proposed Technical Specification changes. (4) The staff has reviewed

the submitted information and report our safety evaluation herein.

Nuclear Characteristics

The information presented in the licensing submittal for the
reconstituted_core closely follows the guidelines of Appendix

A of Reference 3. The licensee relies heavily on this licensing
topical report, NEDO - 20360 (3). Although later supplements

to this report are undergoing review by the staff, this topical
has been found acceptable for use for reactors containing 8 x 8
reload fuel. Up to 160 8 x 8 reload fuel bundles will be loaded

throughout the core. As many as 80 of these reload fuel bundles
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will have an average enrichment of 2.50% by weight of the UYranium-
235 isotope while the remainder,as many as 80 fuel bundles,

will have an average enrichment of 2.62%. The core contains

a total of 724 fuel bundles. Thus, about 22 percent of the fuel
bundles are being replaced for this reload. Previously for Reload
1, 32 fuel bundles in 7 x 7 configuration of average enrichment

of 2.30% and 124 fuel bundles in 8 x 8 configuration of average
enrichment 2.50% had been loaded. The loading pattern for Cycle

5 méy be described as follows: (1) the two rows and columns

of fuel bundles which intersect at the center of the core will

not contain any Reload 2 fuel, (2) the lower enrichment reload
bundles are loaded in the interior of the core whiie the higher
enrichment reload bundles are loaded near the outer periphery

of the core, (3) in the core interior only one fuel bundle in a
four bundle array surrounding a control rod will be replaced,

(4) near the core periphery two diagonally located fuel bundles

of the four bundle array surrounding a control rod will be replaced,
and (5) some initial fuel bundles will be shuffled. The 8 x 8
reload fuel for the Cycle 5 core are, therefore, basically
scatter loaded. The data in Reference 1 indicate that the nuclear
characteristics of the Reload 2>8 x 8 fuel bundles are similar

to those previously loaded. Thus, the total control system worth,
temperature, and void dependent behavior of the reconstituted

core will not differ significantly for those values which were

Previously reported for Dresden Unit 2.
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The shutdown margin of the recqnstituted core meets the Technical
Specification requirement that the core be at least 0.25% k
subcritical in the most reactive operating state with the largest
worth control rod fully withdrawn and with ;}1 other control

rods fu]]y‘inserted. The minimum shutdown margin occurs at the
beginning of Cycle 5. The analysis considered the fresh fuel
assemblies loaded into the core at the beginning of Cycie 5.

The assemblies from €ycle 4 remaining in the core were calculated

to have an average exposure of 11,070 Mvd/t at the end of Cycle 4.

The information presented in Reference 1 indicates that a boron
concentration of 600 ppm in the moderator will make the reactor
subcritical by a least 0.03ak at 20°C, xenon free. Therefore,
the requirement for an alternate shutdown system

is met by the Standby Liquid Control System.

The Technical Specification requirement for the storage of fuel
for Dresden Unit 2 is that the effective multiplication factor,
keff’ of the fuel as stored in the fuel storage rack is equal to
or less than 0.90 for normal conditions. This is achieved if

(3)

the uncontrolled keff of a single fuel bundle is less than 1.30
at 65°C. The 8 x 8 8D250 and 8D262 fuel bundles, at both

the zero exposure and the peak reactivity point, have a keff less
than 1.26 and, therefore, meet the fuel storage requirement

for Dresden Unit 2.
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Current estimates indicate that the actual plant scram reactivity
curve is ﬁetter than the GE generic "B" curve used in the transient
analyses of Reference 5 until approximately 550 MWd/t before the
end of C¥C1e 5. For the reference core loading, this is approximately
3500 MWd/t into the cycle. The end-of-cycle curve used in
Reference 5 is more conservative than the predicted end-of-cycle
curve for Cycle 5 ésrshown in figure 1 of Reference 2. Thus,

for conservative application of the transient analyses of Reference
5, the "B" scram curve is assumed for Cycle 5 for the

first 3500 MWd/t of exposure while the end—of—cyc]é curve of
Reference 5 is applicable for the remainder of the cycle. These
scram curves are multiplied by a design conservatism factor of

-

0.8 for use in the anticipated transient analyses.

The void and Dopp]er coefficients of reactivity for

Cycle 5 are given in Table 5-1 of Reference 1. The void coefficient
of reactivity at the core average void fraction of 34 percent

varies from -10.3 to -11.5 x 10'4 ak/k/a%V. The Doppler coeffieient,‘
of reactivity at a fuel temperature of 650°C varies from -1.165 to
~1.226 x 107 ak/k/aT. Also, the effective delayed neutron
fraction varies from 0.00548 to 0.00603 over the fuel cycle.

Thus, based on our review of the information presented in the
Dresden Unit 2 licensing submittal, and the generic 8 x 8 reload

report (Reference 3), we conclude that the nuclear characteristics
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and performance of the reconstituted core for the Reload 2 fuel
cycle will not differ significantly from previous Dresden Unit 2
fuel cycles.

Mechanical Design

The Reload 2 fuel has the same mechanical configuration and fuel
bundle enrichments as the 8D250 and 8D262 fuel assemblies
described in the 8 x 8 generic reload report (Reference 3). This
generic report has been reviewed and with some modifications was
found acceptable for mse .for reactors containing 8 x 8 reload fuel,
when supplemented with plant specific information required by our
status report (Reference 6) on the GE generic report evaluation.
Mechénica] and operating parameters for the 8 x 8 assemblies are
compared to the 7 x 7 assemblies in Table I. The smaller diameter
rods, with lower linear heat generation rate and increased
cladding thickness/diameter ratio for the 8 x 8 fuel design as
compared to the'7 x 7 fuel assemblies, result in increased safety
margins with respect to maximum.design linear heat generation

rate. The 8D250 Reload 2 fuel incorporates finger springs for



TABLE 1

COMPARISON OF PARAMETERS FOR 8 x 8 AND 7 x 7
ROD FUEL ASSEMBLY DESIGN

7x7 8 x 8

Pellet Qutside Diameter (in.) 0.477 0.416
Rod Outside Diameter (in.) 0.563 0.493
Rod-to-Rod Pitch .(in.) 0.738 0.640
Water-Fuel Ratio (cold) 2.53 2.60
Weight of U in Assembly (pounds) 412.8 404.6
Cladding Thickness (mils) 37 34

Active Fuel Length (in.) 144 144
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controlling moderator/coolant bypass flow at the interface of

the channel and fuel bundle lower tie plate. This device has been
used satisfactorily in General Electric's initial core'and reload
fuel for all BWR-4 plants, and for several BWR-3 plants. The
finger springs employed in Dresden 2 Reload 2 fuel are identical
in design to those that have been used previously on Dresden Unit
3, and Quad Cities, Unit 2 and Unit 3, which are similar plants.
Inspection of more than 900 fuel assemblies in operating plants
employing finger springs has not revealed any problems relating

to their use.

Cn the basis of our review of the generic 8 x 8 reload report
and, current operating experience with the 8 x 8 reload design in
similar plants, we conclude that the Dresden Unit 2 Reload 2 Mechanical

Design is acceptable.

Thermal-Hydraulics

The GE generic 8 x 8 fuel reload topical report (3) and GETAB (7)
are referenced to provide the description of the thermal-hydraulic
methods which were used to calculate the thermal margins. Application
of GETAB involveg:
1) establishing the fuel damage safety limit,
2) establishing limiting conditions of operation such that the

safety 1imit is not exceeded for normal operation and

anticipated transients, and
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3) establishing limiting conditions for operation such that
the initial conditions assumed in the accident analyses are
satisfied. L o .‘
We have evaluated and report"in the fol]owiﬁé sections the Dresden
Unit 2 Cycle 5 thermal margins Based on the GETAB report (7) ana
plant specific input information provided by the licensee.

Fuel Cladding Integrity Safety Limit MCPR

The fuel cladding integrity safety limit MCPR is 1.06. It is
based on the GETAB statistical analysis which assures that 99.9%
of the fuel rods in the core are not expected to experience
boiling transition during anticipated operational transients. The
uncertainties in the core and system operating parameters and
the GEXL correlation, (Table 4-1 of the licensee submittal (])),
combined with the relative bundle power distribution in the core
form the basis for the GETAB statistical determination of the
safety 1imit MCPR. The tabulated 1ist of uncertainties for
Dresden Unit 2 Cycle 5 are the same or more conservative than
those used in GETAB (revision of Table IV-1 of NED0O-10958
(Reference 8)). For example, the standard deviation for the
TIP readings unceftainty for the subject reload is 8.7% whereas
the GETAB NEDO - 10958 report shows 6.3%. The increase in un-
certainty for the subject reload is a consequence of the increased
uncertainty in the measurement of power in a reload core.
A TIP uncertainty of 6.3% would be applicable if this were the

initial core. In both cases the TIP reading uncertainties are
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based on a symmetrical planar power distribution.

The generic core selected for the GETAB statistical analysis is
a typical 251/764 core while the Dresden Unit 2 is a 251/724 core.
The generic GETAB statistical analysis results are conservative
since the bundle power distfibution used for the GETAB application
has more high power bundles than the distribution expected during
the fifth cycle of operation of the Dresden Unit 2 reactor.
This results in a conservative value of the MCPR which meets
the 99.9% criterion. Ve conclude that the proposed fuel integrity
safety 1imit, a MCPR of 1.06 is acceptable for Dresden Unit 2
Fuel Cycle 5.

2.3.2 Operating Limit MCPR

Various transient events will reduce fhe MCPR below the operating
MCPR. To assure that the fuel cladding integrity safety limit
(MCPR of 1.06) is not exceeded during anticipated Operational
transients, the most limiting transients have been analyzed to
determine which one results in the largest reduction in critical
power ratio (AMCPR). The licensee has sﬁbmitted the results of

analyses of those transients which produce a significant decrease

in MCPR (References 1 and 2). Among the transients.evaluated
were overpressure, feedwater temperature decrease, coolant flow
increase and rod withdrawal error. The most limiting transient
is the turbine trip without bypass assuming end of cycle (EOC)

scram reactivity insertion rates assuming 90% of rated power and 100% of



rated flow . The turbine trip transient results in aMCPR's of
0.23 (7 x 7 fuel) and 0.29 (8 x 8 fuel). Addition of these

AMCPR's to the safety 1imit MCPR (1.06) gives the minimum operating
1imit MCPR for each fuel type required to avofd viglation of the
safety 1imit, should this limiting transient occur. Therefore,

the operating 1imit MCPR's are1.29 for 7 x 7 fuel and 1.35 for

8 x 8 Yuel. The calculated change in MCPR for the second most

severe anticipated tramsient, the loss of feedwater heating, is

0.15 for 7 x 7 fuel and 0.17 for 8 x 8 fuel.

The transient analyses were eva]uated with scram reactivity

~insertion rates that included a design conservatism factor of
0.80. The design conservatism factor for thq void coefficient
used was 1.33 and the design conservatism factor for Doppler

coefficient Qas 0.80. The initial conditions(l) used for the
worst operational transient are acceptable. The initial MCPR
assumed in the transient analyses was equal to or greater than

the established operating 1imit MCPR of 1.35.

A GE study (7) has shown that the required operating MCPR varies
with the axial and local power peaking distribution. Axial
peaking in the middle or ubper portion of the core results in
higher required MCPR's than peaking in the lower portion of the
core. In the analyses the axial power peak was assumed to be

representative of beginning-of-cycle conditions and to be located
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in the upper portion of the core.

The R-factors, which are a function of the local power peaking,
assumed in the analyses are also representative of beginning-
of-cycle cohditions. The values assumed are 1.075 for 7 x 7

fuel and 1.102 for 8 x 8 fuel. During the cycle the local peaking
and therefore the R-factor is reduced while the peak in the axial
shape moves toward the bottom of the core. Although the operating
1imit MCPR would be increased by approximately 1% by the reduced
end-of-cycle R-factor, this is offset by the reduction in MCPR
resulting from the relocation of the axial peak to below the

midplane.

It is concluded from the analyses of the limiting pressure
transient, a generator load rejeq}ion with bypass failure, that
Dresden Unit 2 Cycle 5 can operate at 100% power until that

point in the fuel cycle (approximately 3500 MWd/t into the

cycle) when the scram reactivity is less than that of the "B"
curve in Figure 1 of Reference 5. The power will then be limited
to 90% of rated power at 100% of rated flow for the remainder

of the cycle. (4) The flow control line is shown on the power/flow
map appearing in Figure 1 of Rference 9. Since the transient

and safety analyses with a reduced scram reactivity insertion

rate are based on the power/flow line defined by the 90% power/100%
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flow, operation above this line could result in calculated
transients that violate the MCPR and pressure safety limits.
Therefore, in accordance with the Ticensee's proposal, Reference
4, operation is restricted to power/flow conditions along or
below this derated flow control line which is consistent with
the rod patterns necessary to give the derated power levels

at 100% flow.

Conservatism was applied in the determination of the required
operating 1imit MCPR because the assumed axial and local peaking
were representative of the beginning of the fuel cycle. This is

the worst consistent set of axial and local peaking.

Analyses have shown that the operating limit MCPR's of 1.29 for

7 x 7 fuel and 1.35 for 8 x 8 fuél assure thét the fuel cladding
integrity safety 1imit is not exceeded during ancitipated abnormal
operatioqal transients. Hence we conclude that the operating
limit MCPR'S'pf 1.29 for 7 x 7 fuel and 1.35 for 8 x 8 fuel are
acceptable.

Rod Withdrawal Error

The rod withdrawal error transient is discussed in Reference 1
in terms of worst case conditions. Assumptions and descriptions
of the rod withdrawal event are given in Reference 3. The

information in these two references indicates that the local power
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range monitor subsystem (LPRM's) will detect high local powers
and alarm. However, if the operator ignores the LPRM alarm,

the rod block monitor subsystem (RBM) will stop the rod withdrawal
while the critical power ratio is still equaT to or greater

than the 1.06 MCPR safety limit and the cTédding is under the

one percent plastic strain 1imit. This rod withdrawal error
transient is not limiting for the Dresden Unit 2 Cycle 5

with the RBM setting at 110% of its initial level. We conclude
that the analysis performed for this localized transient and the

consequences of this.localized transient are acceptable.
Operating MCPR Limits for Less Than Rated Power and Flow

The most 1imiting transient during operation at less than rated
flow and power may be different than the 1imiting transients at
rated flow and power. In addition, the operating MCPR needed to
assure that the fuel cladding integrity safety 1imit is not exceeded
during anticipated operational transients may be different than
the operating MCPR needed at rated flow and power. The limiting
transient at lower than rated power and flow conditions is recir-
culation pump speed control failure. To assure that the fuel
cladding integrity safety 1imit is not exceeded during this
1imiting transient, Technical Specification 1imiting conditions
for operation (Figure 3.5-2 - page 81E of the Technical Specifica-
tions) will require that for core flows less than the rated flow,
the licensee will maintain the MCPR greater than the operating

minimum values (1.29 for 7 x 7 fuel and 1.35 for 8 x 8 fuel). The
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minimum MCPR values for less than rated flow are the rated flow
values multiplied by the respective Kf factors appearing in Figure
3.5-2 of the Technical Specifications. The Kf factor curves were
generically derived and assure that the most limiting transient

occurring at less than rated flow will not exceed the safety limit
MCPR of 1.06. We conclude that the calculated consequences of

the anticipated transients do not violate the thermal
and plastic strain limits of the fuel or the pressure limits of

the reactor coolant boundary.

Accident Analysis

ECCS Appendix K Analysis

ECCS Performance

On December 27, 1974, the Atomic Energy Commission issued an
Order for Modification of License implementing the requirements
of 10 CFR 50.46 "Acceptance Criteria and Emergency Core Cooling
Systems for Light Water Nuclear Power Reactors." One of the
requirements of the Order was that prior to any license amend-
ment authorizing any core reloading" ...the licensee shall submit
a re-evaluation of ECCS cooling performance calculated in
accordance with an acceptable evaluation model which conforms

to the provisions of 10 CFR Part 50, 50.46." The order also
required that the evaluation shall be accompanied by such
proposed changes in Technical Specifications or license amendments

as may be necessary to implemenf the evaluation results.
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On March 15, 1976, via Reference 4 the licensee submitted an
amendment to the facility operating license, requesting changes
to the Technical Specifications for Dresden Unit 2 to implement
the results of their ECCS evaluation. Reference 10 states that
the ECCS evaluation of the lead plant (Quad Cities Unit 2) as
presented in references 11 and 12 is strict]&qup1icable

to Dresden Unit 2. These analyses showed compliance to the

10 CFR 50.46 criteria and Appendix K to 10 CFR Part 50. The
Order for Modification of License issued December 27, 1974,
stated that evaluation of ECCS cooling performance may be based
on the vendor's evaluation model as modified in accordance with
the changes described in the staff Safety Evaluation Report of

Dresden Unit 2, dated December 27, 1974.

The background of the staff review of the General Electric

ECCS model and its application to Dresden Unit 2 is described

in the staff Safety Evaluation Report (SER) for these facilities
dated December 27, 1974 (The December 27, 1974 SER) issued in
connection with the Order. The bases for acceptance of the
principal portions of the evaluation model are set forth in the
staff's Status Report of October 1974 which are referenced in the
December 27, 1974 SER. The December 27, 1974 SER also describes
the various changes required in the earlier GE evaluation model.
Together, the December 27, 1974 SER and the Status Report and its
Supplement, describe an acceptable ECCS evaluation model and the
‘basis for the staff's acceptance of the model. The Dresden

Unit 2 evaluation which is covered by this SER properly conforme

to the accepted model.
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With respect to reflood and refill computations, the Dresden

Unit 2 analysis was based on a modified version of the SAFE
computer code, with explicit consideration of the staff recommended
limitations. These are described on pages 7 ;nd 8 of the

December 27, 1974 SER. The Dresden Unit 2 evaluation did not
attempt to include any further credit for other potential

changes which the December 27, 1974 SER indicated were under

consideration by GE at that time.

During the course of our review, we concluded that édditiona]
individual break sizes should be analyzed to substantiate the
break spectrum curves submitted in connection with tﬁe evaluation
provided in August 1974. We also requested that other break
Jocations be studied to substantiate that the 1imiting break

location wasin the recirculation line.

The additional analyses (12) supported the earlier submittal which

concluded that the worst break was the complete severence of

the recircu]&tion line. These additional calculations provided
further details with regard to the limiting location and size

of break as well as worst single failure for the Dresden Unit 2
design. The Timiting break which is the design basis accident

is the complete severence of the recirculation suction line assuming

a failure of the LPCI injection valve.



We have reviewed the evaluation of ECCS performance submitted
by Commonwealth Edison for Dresden Unit 2 and conclude that the
evaluation has been performed wholly in conformance with the
requirements of 10 CFR 50.46(a). Therefore, operation of the
reactor would meet the requirement of 10 CFR 50.46 provided
that operation is limited to the maximum average planar linear
heat generation rates (MAPLHGR) of figures 3.5.1, 3.5.1A and
3.5.1B of Commonwealth Edison's March 15, 1976 submittal
(Reference 4) and to a minimum critical power ratio (MCPR)

greater than 1.18.

However, certain changes must be made to the proposed Technical
Specifications to conform with the evaluation of ECCS performance.
The largest recirculation break area assumed in the evaluation

was 4.2 square fget. This break size is based on operation with

a closed valve in the equalizer line between the two recirculation
loops. Therefore, reactor operation will be prohibited unless the

valve in the equalizer line is closed.

The ECCS performance analysis assumed that reactor operation

is limited to a MCPR of 1.18. However, the operating MCPR

limit is more limiting. The Technical Specifications will require
that operation in excess of the limiting MCPR values must be
reported as a rejortable occurrance, even if corrective action is

taken upon discovery.



An evaluation was not provided for ECCS performance during reactor
operation with one recirculation loop out of service. Therefore,
continuous reactor operation under such conditions is not ..
authorized until the necessary analyses have been performed,
evaluated and determined acceptable. Operation with one
recirculation loop out of service is not allowed for more than 24

hours.

The LOCA analysis assumed all ADS valves operated for small
line breaks with HPCI failure. Since the licensee did not
provide a LOCA analysis with one ADS valve out of service for
small line breaks, the Technical Specifications will not allow
continuous operation with any ADS valve out of service, except

that one valve may be inoperable for up to seven days.
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SINGLE FAILURE CRITERION EVALUATION

Appendix K of 10 CFR 50 requires that an analysis be performed of
possible failure modes of ECCS equipment and their effects on ECCS

- performance and that in carrying out the accident evaluation, the

combination of ECCS subsystems assumed to be operating sha]] be
those available subsequent to the most damaging single failure of ECCS
equipment. We require that the single failure analysis include electrical,
instrumentation and control failure. The Ticensee has identified the
most damaging single failure as the failure of the LPCI injection valve
to the unbroken recirculation loop to open. We performed a revieQ to
assure that there are no single failures of greater consequences.

The licensee responded to requests for information whicﬁ'were
designed to identify single failure problems in equipmert necessary
for emergency core cooling.

A review of this information identified four areas that required

special consideration. These areas are discussed below:

1. Single Failure of Valves

The licensee performed a study to determine the effects of a

single failure or operator error that could cause a manuaily conirolled,
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electrically operated valve in the ECCS system to move to an undesirable
position. The conclusion of this study is that no single fajlure of
valves can be postulated that produces an effect with greater consequences
on the ECCS than the failure to open of the LPCI valve in the unbroken
loop.

The staff has reviewed the ECCS and agrees with the conctusion of
the licensee that no design changes are necessary to meet the single
failure criterion for manually controlled, electrically operated valves.

2. Submerged Electrical Equipment

The licensee documented that no safety related equipment becomes
submerged as a result of a LOCA.

Non-safety related equipment which could become submerged following
a LOCA are the drywell floor and equipment érain sump pumps. The loss

~ of these pumps is of no safety significance. There is however, a

concern due to their attachment to safety related buses. The licensee
has verified that thése pumps are prevented from operation (power is
prevented from being applied) by interlocks with isolation valves
which close on a LOCA signal. The safety related buses are brotected
by this action which ocecurs prior to pump submergence. Secondarily,
breaker protection has been provided to clear any faults should the

interlock fail.
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It is the staff'§ conclusion that the submergence of these pumps
is not of safety significance and that the assumption of single failure
after submergence does not produce effects of greater consequence than
the most damaging single failure.

Automatic Transfer of Buses

The present design for the LPCI system includes an automatic
transfer feature between redundant power sources. The purpose
of this design feature is to enable the ECC system to meet
the single failure criterion. It is the staff's position
that the swing bus concept currently employed for the LPCI
valves is not an acceptable long term solution for meeting the single
failure criterion. The present design includes a reduﬁdant breaker
scheme whose coordination with the supply bus breaker gives a Tow
probability of occurrence that a fault on the swing bus will propagate
to the supply bus. The automatic transfer scheme is designed with
redundant interlocks such that a single failure will not tie the
redundant buses together. The staff concludes that this is acceptable
on a short term basis. For fhe long term, the staff requested
that the licensee provide a design for the ECCS which meets the single
failure criterion withoﬁt-reliance upon automatic transfer schemes
between redundant power sources. The licensee has agreed(10) to
(1) evaluate the impact on plant safety of the removal of the
automatic transfer scheme and (2) propose and implement a design
change on the swing bus that meets the requirements of IEEE Std
308-1971 and the recommendations of Regulatory Guide 1.6, or submit
additional justification for the present design. The staff will
review this item and assure that it has been resolved prior to

Cycle 6 operation.
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4. Equipment Qualification

The staff had previously reviewed and accepted the environmental

qualification of equipment required for ECCS within containment for

the accident environment. The licensee has stated that the plant

systems are designed to perform their function in case of a seismic
event. For those electrical components which have not been previously
evaluated for seismic and environmental qualification the licensee

has agreed to prepare a list of these components and

a review of their seismic and environmental qualification. The staff
will review the qualification status of this equipment upon submittal

of this information. In as much as the equipment required for ECCS
inside containment has been designed to function in the LOCA environment,
.and the equipment outside containment necessary for ECCS is not expected
to encounter severe environmental effects during a LOCA, we conclude
that for this refueling cycle there i< veasonable assurance that
equipment required for ECCS in event of a LOCA will perform its function.

2.4.2 Steamline Break Accident

The steamline break accident analysis as presented by the licensee

(3)

js acceptable based on our generic review of NEDO-20360'"’.

2.4.3 Fuel Loading Error

Fuel loading errors are discussed in Reference 1 for an 8 x 8 fuel
bundle placed in an improper location or rotated 180 degrees

in a location near the center of the core. The information in
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Reference 1 indicates that a fuel loading error results in a peak
linear heat generation rate (LHGR) of 15.95 kW/ft and a minimum
critical power ratio (MCPR) of 1.05 in the misplaced 8 x 8

(2.62% enrichment) fuel bundle during steady-étate operation.

The peak LHGR is less than that required to cause a 1% plastic
strain in the cladding. Although the MCPR for the bundle is
lower than the core wide safety limit of 1.06, it is sufficiently
above 1.00 to achieve a high probability of avoiding boiling
transition. Fuel bundles adjacent to a misplaced fuel bundle
will be negligibly affected. We conclude that the consequences

of a fuel loading error are acceptable.

Control Rod Drop Accident

The control rod drop accident for the Dresden Unit 2 re-loaded
core is within the bounding anélyéis presented in Reference 3.
The Doppler coefficient of reactivity, the accident reactivity
shape and magnitude function, and the rod drop scram reactivity
functions are compared with the technical bases presented in
Reference 3. This analysis is performed for Doppler coefficients
of reactivity at the beginning of Cycle 5, zero

void fraction, and at both cold (20°C) and hot (286°C) startup
conditions. Incremental bank withdrawal is also assumed. It

is shown by Figures 6-1, 6-2, 6-3, 5-4 and 6-5 of Reference ]

that the maximum values of the parameters for this reloaded core
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will not exceed the bounding values. Therefore, we conclude
that the consequences of a control rod drop accident from any
insequence control rod during startup will be below the design

Timit of 280 cal/gm.

2.4.6 Fuel Handling Accident

With respect to fuel handling accidents, in Reference 1, the
applicant noted that the general conclusions reached in the
generic 8 x 8 reload report (Reference 3) are applicable to

this reload: i.e., The total activitylreleased to the
environment and the radiological exposures for the 8 x 8 fuel
will be less than those values presented in the FSAR for the

7 x 7 core. As identified in the FSAR the radio1bgica] exposures
for this'accident with 7 x 7 fuel are wé]] below the guidelines
set forth in 10 CFR 100. Therefofe, it is concluded that the
consequences of this accident for the 8 x 8 fuel will also be

well below the 10 CFR 100 guidelines.

2.5 Overpressure Analysis

Reference 13 states that the overpressure analysis of the lead

plant (Quad Cities Unit 2) as presented in Reference 14 is
applicable to Dresden Unit 2. That analysis demonstrates that an
adequate margin exists below the ASME code allowable vessel pressure

of 110% of vessel design pressure. The transient analyzed
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was the closure of all main steam isolation valves with high
neutron flux scram. The analysis was performed for 100% power
with the end of cycle scram reactivity insertion rate curve,
scram initiated by high neutron flux, void redactivity applicable
to this reload, no credit for relief function of safety/relief
valves, and one safety valve fails to operate. This analysis
utilized input parameters which were equal to or more severe
than those which will be experienced during this fuel cycle.
The results of the analysis indicate that the peak pressure at
the vessel bottom was calculated to be 1327 psig yielding a

48 psi margin below the code allowable, which is acceptable to

the staff.

TECHNICAL SPECIFICATION CHANGES

The proposed Technical Specification changes based on GETAB for
Dresden Unit 2 identify the same Fuel Cladding Integrity

Safety Limit MCPR ofll.os, but different operating limit MCPR's
for the fuel types. We accept the incorporation of the Operating
Limit MCPR's of Reference 1 into the Technical Specification

for the Dresden Unit 2.

The proposed Technical Specification Limiting Conditions of
Operation present two limitations on power distribution related

to the LOCA analysis. These are the limiting assembly maximum



average planar power density, MAPLHGR, and the minimum power

ratio limit related to boiling crisis, MCPR. The MCPR value

used in the LOCA analysis was 1.18 and this value is less than

the value determined from the transient analysis which will be
incorporated in the proposed Technical Specifications. The

bases for establishing the 1limiting value of MAPLHGR are indicated

in Section 3.5.1.

The 1icensee did not include the equalizer line area in the

LOCA analysis, therefore, the Technical Specifications will
require that the equalizer line valves remain closed at all

times during reactor opzration. The LOCA analysis did not

address one loop operation, therefore, the Technical Specifications
will continue to prohibit continuous operation with one loop out of
service. The reactor may operate for periods up to 24 hours

with one recirculation loop out of service. This short period

of time permits corrective action to be taken and reduces the
number of unnecessary shutdowns which is.consistent with other
Technical Specifications. During this period the reactor will

be operated within the restrictions of the thermal analysis and
will be protected from fuel damage resulting from anticipated

transients.

The LOCA analysis assumed all ADS valves operated for small
Tine breaks with HPCI failure. Since the licensee did not

provide a LOCA analysis with one ADS valve out of service for
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small line breaks, the Technical Specifications will require
all ADS valves must be operable during reactor operation
except that one valve may be out of service for up to seven

days if the HPCI 1is tested daily.
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ENVIRONMENTAL CONSIDERATIONS

The Commission's staff has evaluated the potential for environ-
mental impact associated with operation of Dresden Unit No. 2
in the proposed manner. From this evaluation, the staff had
determined that there will be no change in effluent types or
total amounts, no change in authorized power level and no
significant environmental impact attributable to. the proposed
action. Having made this determination, the Commission has
further concluded pursuant to 10 CFR Section 51.5(c)(1) that no
environmental impact statement need be prepared for this action.
A Negative Declaration and supporting Environmental Impact
Appraisal are being issued with this amendment to the license.
As required by Part 51, the Negative Declaration is being

filed with the Office of the Federal Register for publication.

CONCLUSION

Based on our evaluation of reactor operation with Reload~2 fuel,
we have concluded that because this change does not involve a
significant increase in the probabjlity or consequences of
accident previously considered and does not involve a significant
decrease in a s&fety margin, the change does not involve a
significant hazards consideration and that there is reasonable

assurance that the health and safety of the public will not be
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endangered by operation in the proposed manner. Based bn

our evaluation of operating 1imits based upon GETAB and on an
acceptable ECCS evaluation model, we have concluded that there
is reasonable assurance that the health and safety of the
public will not be endangered by operation in the proposed
manner. We have also concluded, based on She considerations
discussed in this evaluation that all of the activities
discussed herein will be conducted in compliance with the
Commission's regulations and that the issuance of this
amendment will not be imimical to the common defense and

security or to the health and safety of the public.

Date: May 23, 1976
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No. 50-265", dated April 8, 1975.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
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i . (zi "Quad-Cities
onwealth Edison letter (Abrell) to NRC (Ziemann) "Qua
ggzzion Unit 2 Special Report No. 15 Supplement C NRC Docket No. 50-254

and 50-265, dated February 26, 1976.

i i "Dreden
Commonwealth Edison letter (Abrell) to NRC (Z1emaqn) Dreden
Station Unit 2, License No. DPR-19 Proposed Technical Speﬁ1f1ca-
tion change for Reload 2 (Cycle 5), NRC Docket No. 50-237", dated

April 28, 1976.

Commonwealth Edison letter
Station Unit 2 Reload No.

(Abel) to NRC (Ziemann) "Quad-Cities
1 Licensing Submittal Supplement E

NRC Docket No. 50-265", dated April 16, 1975.

fetter

+ G. A. Abrell,
Subject:
Date: February 26, 1976

Commonwealth Edison to D. L. Ziemann, NRC
Quad Cities Special Report No. 15 Supplement C

Letter: R. L. Bolger, Commonwealth Edison to D. L. Ziemann, NRC

Subject:

Date: April 6, 1976
Letter:
Subject:
Date: July 10, 1975
Letter:
Subject:
Date: July 7, 1975 .
Letter:
Subject:
Date: June 23, 1975
Letter:
Subject:
Analysis
Date: May 17, 1976
Let?er:
Subject: ECCS Single Failure
Date: May 2], 1976 '

Dresden Station Unit 2

J. S. Abel, Commonwealth Edison to D. L. Ziemann, NRC
Dresden Station Units 2 and 3 Quad Cities Station Units

1 and 2 DresdenStation Special Report No. 40 Quad
Cities Station Speciai Report No. 15

J. S. Abel, Commonwealth Edison to D. L. Ziemann, NRC
Dresden Station Units 2 and 3, Quad Cities Station Units

1 and 2, Dresden Station Special Report No. 40, Quad
Cities Station Special Report No. 15

J. S. Abel, Commonwealth Edison to D. L. Ziemann, NRC
Dresden Station Units 2 and 3, Quad Cities Station Units

1 and 2, Undesirable Function of Motor Operated Valves

G. A. Abrell, Commonwealth Edison to D. L. Ziemann, NRC

Dresden Station Unit 2 ECCS Appendix K Single Failure

R. L. Bolger, Commonwealth Edison to D. L. Ziemann, NRC

Review
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UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NO, 50-237

COMMONWEALTH EDISON COMPANY

NOTICE OF ISSUANCE OF AMENDMENT TO
PROVISIONAL OPERATING LICENSE

Notice is hereby given that the U. S. Nuclear Regulatory Commission
(the Commission) has issued Amendment No. 21 to Provisional Operating
License No. DPR-19 to the Commonwealth Edison Company (the licensee),
which revised the license and its appended Technical Specifications for
operation of the Dresden Nuclear Power Station Unit No. 2 (the facility)
located in Grundy County, Illinois. The amendment is effectivé as of its
date of issuance.

The amendment revised the provisions in the license and its Technical
Specifications for the facility to authorize operation (1) with additional
8 x 8 uranium 235 fuél assemblies, and (2) using modified operating limits
based on an acceptable evaluation model that conforms with Section 50.46
of 10 CFR Part 50, and with operating limits based on the General Electric
Thermal Analysis Basis (GETAB), in accordance with the licensee's
applications for the amendment as referenced in the last paragraph of
this notice.

The applications for the amendment comply with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the Act), and
the Commission's rules and regulations. The Commission has made appropriate

findings as required by the Act and the Commission's rules and regulations



—

in 10 CFR Chapter I, which are set forth in the license amendment. Notice
of Proposed Issuance of Amendment to Provisional Operating License in
connection with item (2) above was published in the FEDERAL REGISTER on
December 2, 1975 (40 FR 55908). No request for a hear{ng or petition for
leave to intervene was filed following notice of the proposed action on
item (2) above. Prior public.notice of item (1) above was not required
since the action does not involve a significant hazards consideration.
In connection with the action on Section 50.46 regarding emergency core
cooling system (part of item 2) the Commission has issued a Negative
Declaration and Environmental Impact Appraisal. In connection with the
acfion identified as item (1) of this Notice, the Commission has determined
that the action will not result in any significant environmental impact
and that pursuant to 10 CFR $51.5(d)(4) an environmental statement,
negative declaration or environmental impact appraisal need not be prepared.
For further details with respect to this action, see (1) the
applications for amendment dated July 1, 1975, September 3; 1975;;March‘15,
1976, and supplements dated July 7 and 10, August 25, September 19, 1975,
February 26, 1976, April 6, 9, 19,-26.and 28, .and May-17sand Zi, 1976, (2) the
April 8, 1975 Quad Cities Unit No. 2 licensee submittal in Docket No: 50-265
which is applicable to Dresden 2 and is the non-proprietary version of the
Dresden 2 proprietary submittal dated July 21, 1975, (3) Amendment No. 21

to License No. DPR-19, (4) the Commission's concurrently issued related



Safety Evaluation, and (5) the Commission‘'s Negative Declaration dated
(which is also being published in the FEDERAL REGISTER) and

associated Environmental Impact Appraisal. All of these items are

available for public inspection at the Commission's Public Document

Room, 1717 H Street, N. W., Washington, D. C., and at the Morris Public

Library at 604 Liberty Street in Morris, Illinois 60451. A single copy

of items (2) ghrough (5) may be obtained upon request addressed to the

U. S. Nuclear Regulatory Commission, Washington, D. C. 20555, Attention:

Director, Division of Operating Reactors.

Dated at Bethesda, Maryland, this 23rd day of May, 1976.

FOR THE NUCLEAR REGULATORY COMMISSION

%;) «
ennis L. Z1emann ief

Operating Reactors Branch #2
Division of Operating Reactors



