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Dear Mr. Peoples: NSIC

“In response to your anp1ication dated December 10, 1979, supp1emented by
letters dated February 6 and March 24, 1980, the Commission has issued the .
enclosed Amendment No. A& to Facility Operating License No. DPR-25 for

. Dresden Nuclear Power Station Unit 3.

~ This amendment (1) authorizes changes to the plant Technical Specifications
which you proposed to support your review of future reloads for Dresden
Unit 3, under provisions of 10 CFR 50.59 and (2) modifies license condition
3.E. ta assure a conservative MCPR operating limit during coastdown operation.

During our review, changes were made to your submittal. These have been
discussed with and agreed to by your staff. -

Copies of the Safety Evaluation and the Notfce of Issuance are also enclosed.
Sincerely, -
-~7§%}ﬁJ Thomas A. Ippolito, Chief
' Operating Reactors Branch #3
' Divisfon of Operating Reactors

Enclosures: ‘
1. Amendment No.4& to DPR-25 o : o

2. Safety Evaluation | N
3. Notice

- ¢C w/enc]s:
"~ See next page
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Mr. D. Louis Peoples
Commonwealth Edison Company

cc:

Mr. John W. Rowe

Isham, Lincoln & Beale

Counselors at Law

One First National Plaza, 42nd Floor
Chicago, I11inois 60603

Mr. B. B. Stephenson

Plant Superintendent

Dresden Nuclear Power Station
Rural Route #1

Morris, Illinois 60450

Morris Public Library
604 Liberty Street
Morris, I1linois 60451

I11inois Department of Public Health

ATTN: Chief, Division of Nuclear
Safety

535 West Jefferson

Springfield, I11inois 62761

Mr. William Waters

Chairman, Board of Supervisors
of Grundy County

Grundy County Courthouse

Morris, I1linois 60450

Director, Technical Assessment Division

Office of Radiation Programs (AW-459)
UsS EPA '

Crystal Mall #2

Arlington, Virginia 20460

U. S. Environmental Protection Agency
Federal Activities Branch

Region V Office

ATTN: EIS COORDINATOR

230 South Dearborn Street

Chicago, I1linois 60604

~ April 16, 1980

Jimmy L. Barker

U. S. Nuclear Regulatory Commission
P. 0. Box 706

Morris,. I11inois 60450

Susan N. Sekuler

Assistant Attorney General
Environmental Control Division
188 W. Randolph Street

Suite 2315

Chicago, I1linois 60601
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UNITED STATES P
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

COMMONWEALTH EDISON COMPANY
DOCKET NO. 50-249
DRESDEN NUCLEAR POWER STATION UNIT NO. 3

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 42
License No. DPR-25

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

A. The application for amendment by the Commonwealth Edison Company
(the licensee] dated December 10, 1979, as supplemented on
February 6 and March 24, 1980, complies with the standards and
requirements 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 application, the
provisions of the Act, and the rules and regulations of the
Commission;

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. 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
paragraph 3.B and 3.E of Facility License No. DPR-25 are hereby amended
to read as follows:




3.8

3.E

Technical Specifications

The Technical Specifications contained in Appendix A as revised
through Amendment No. 42 , are hereby incorporated in the
license. The licensee shall operate the facility in accordance
with the Technical Specifications.

Restrictions

Operation in the coastdown mode is permitted to 40% power.
Should off-normal feedwater heating be necessary for extended
periods during coastdown (i:e., greater than 24 hours) the
Licensee shall perform a safety evaluation to determine if the
MCPR Operating Limit and calculated peak pressure for the worst

case abnormal operating transient remain bounhding for the new

condition.

3. This license émendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Thomas A. Ippolilo;<2i:ef

Operating Reactors Branch #3
Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications

Date of Issuance: April 16, 1980

ety g T y——




ATTACHMENT TO LICENSE AMENDMENT NO. 42

FACILITY OPERATING LICENSE NO. DPR-25

DOCKET NO. 50-249

Replace the following pages of the Appendix "A" Technical Specifications
with the enclosed pages.

2 818
4 818-1
5 81C-1
6 81C-2
7 82

8 85A
g9 858
10 : 86A
1 9a
12 125

16 - Add pages 81C-3,
18 81C-4 and
19 ' 81C-5
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Limiting Conditions for Operation (LCO) -~ Theo
Timiting conditions for oporation specify the
minimum acceptable levels of system perform-
ance necessary to assure safe startup and op-
eration of the facility. When these conditions
are met, the plant can be operated safely and

sbnormal situations can be safely controlled.

Limiting Safety System Setting (LSSS) -~ The
Jimiting safety system settings are settings on
instrumentation which initiate the automatic
protective action at a level such that the safety
limits will not be exceeded. The region

between the safety limit and these settings
represents margin with normal operation lying
below these settings, The margin has been
established so that with proper operation of the
instrumentation the safety limits will never be
exceeded.

Fraction of Limiting Power Density (FLPD)

The fraction of limiting power density is
the ratio of the Linear Heat Generation

Rate (LHGR) existing at a given location
to the design LHGP for that bundle type.

Logic System Function Test ~ A log{c sys-
Tom Functional 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 possie
ble, action will go to completion, i.e., pumps
will be started and valves opened.

Minimum Critical Power Ratio (MCPR) ~ The
minimum in-core critical power ratio
corresponding to the most limiting fuel
assembly in the core.

Amendment No. 42 '

PRt T SYTR IR S

Modo - Tho rcactor mode is that which is
cstablished by the mode-sclector-switch.

Oporable - A system or componont shall be
considered operable when it is capable of
performing its intended function in its re-
quired manner.

Operating - Operating means that a system
or component is performing its intended
functions in its required manner.

Operating Cycle -Interval between the end
of one refueling outage and the end of the
next subsequent refuoling outage.

Primary Containment Integrity - Primary
containment integrity means that the drywell
and pressure supprossion chamber are intact

and all of the following conditions are satisfied: -

1. All manual containment isolation valves on
lines connecting to the rcactor coolant sys-,
tem or containmont which are not required
to be open during accident ~onditions are
closed.

2. At least one door in each airlock is closed
and secaled.

3. All automatic containment isolation valves
are operable or deactivated in the isolated
position.

4. All blind flamges and manways are closed.

Protective Instrumentation Definitions

1. Instrument Charnwuel - An instrument chan-
nel means an agrangement of a sensor and
auxiliary equipwment required to gencrate
and transmit.to 8 trip system a single . trip
signal related. 1o the. plant parametexr
monitored by*tm&t-instrumentrchannelw

2
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Z. Sccondary Containment Inteprity - Sccondary BB. Simulated Automatic Actuation - Simulated

- Containment integrity mcans that the reactor - uutomat?c actuation means applying a simu-
building is intact and the following conditions lated signal to the seasor to actuate the
are met: < circuit in question.

1. At least on¢ door in cach access opening CC. Surveillance Interval - Each surveillance
is closed. rcequirement shall be performed within the

specified surveillance interval with:
2. The standby gas treatment system-is : . .
operable. a. A maximum allowable extension not to
: excecd 25% of the surveillance intervall’
3. All automatic ventilation system isolation

valves are operable or are secured in the b. A total maximum conbined interval time
isolated position. for any 3 consecutive intervals not-to
| . : exceed 3.25 times the specified
AA. Shutdown - The reactor is in a shutdown con- surveillance interval.
dition when the rcactor mode switch is in the
shutdown mode position and no core alternations DD.. Fraction of Rated Power (FRP) -
arc being performed. When the mode switch is . The fraction of rated power is the
placed in the shutdown position a reactor ‘ratio of core thermal power to rated
scram is initiated, power to the control rod thermal power of 2527 Mwth.

drives is removed, and the reactor protcc-
tion system trip systems arc de-energized. . .
gg. Transition Boiling - Transition boiling mcans

1. Hot Shutdown means conditions as above the boiling regime between nucleate and film
with reactor coolant temperature greater boiling. Transition boiling is the regime
" than 212°F. in which both nucleate and film boiling
occur intermittently with neither type
2. Cold Shutdown means conditions as above ' being completely stable.
with reactor coolant temperature equal . . L.
to or less than 212°F. FF., Maximum Fraction of Limiting Power

Density (MFLPD) -~ The maximum fraction
of limiting power density is the
highest value existing in the core of
the Fraction of Limiting Power Density
(FLPD) .

Amendment No. 42
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1,1 SAFETY LIMIT

2,1 LIMITING SAFETY SYSTEM SETTING

1.1

FHFL CLADDING INTEGRITY

Applicability
The Safety Limits established to
prescrve the fuel cladding integricy
apply to these variables whieh®
conltor the fuel thermal behavior.

Objective

The objective of the Safety Limits
{5 to ecstadblish limits below which
the integrity of the fuel cladding
is prescrved.:

Specificatfions

A. Reactor Pressure >800 psig and Core.

Flov > 107 of Rated.

The existence of a minimum cexitical
Power ratio {(FMCPR) less than 1.07

shall constitute violaticn of the MCPR

fuel cladding integrity safety limit,

Amendment No. 42

2.1

FUEL GLADDING INTEGRITY

Applicability

The Limiting Safety System Settings
apply to trip scttings of the instru-
ments and devices which 1re provided
to prevent the fuel cladding integ-

rity Safety Limits from being ex-
cceded.

Obfective

The objective of the Limiting Safe-

ty System Settings is to define the
level of the process variables at
which automatic protective action

i1s initiated to.prevent the fuel clad-
ding intecgrity Safety Limits from
being excceded.

Specifications

A. Neutron Fiux Txlp Settines

The limiting safety system trip
settings shall be as specified
below:



1.4

SAFETY LiNIT

2,1 YLINITING SAFETY SYSTEM SEITING

Amendment No. 42

(RS S WD TR

1, AFRY Flux Scren Trio Sctiine {Run Hole)

Vhen the reactor mode switch s in the
run position, the APRM flux scram setting

shall be:s

s < [esip 55]

with a maxinmum sct point of 120X for core
* fiow equal to 98 x 10% 1b/hr 2nd greater.
whexes '

S = setting in por cent of raled power

W= pex cent of drive flow required to produce

- a ratcd core flow of 95 Mib/hr,

In the event of oprration with 3 maxinum fraction of limiting aowep

density (MFLPC) grcater than the fraclion of rated rower (FRI'Y, Lhe
setting shall be nodified as follows:

$ < (6500 55) [ HAT )
Where:

fRP = fraction of ratad thermal pover (2527 MWt)

MFLPD = maximen fraction of limiting power density where the Tisiting
power density for each bundle is the design linear hert
gutwration vate for that buudle.

The ratio of FRP/IFLPD sha)l be set cqua) to 1.0 unless the actua)
operating value is less thaa 1.0, in which case the
actual operaling valuve will be used.

ST Tiud Sexma Tris Sciilze  Fefusl cv

Sioriun 2-d ifet Stardly [oss)

Whea the reaccoc node sufteh {3 4n
the efuel or startunflas Stamddy posi-
tlon, the AP xeraan ahall LA zot at

lca’ then o¢ equal to 153 of rated neutron
flux.



1.1 "SATETY LTHIT

2.1 LIKITING SAPETY SYSTEX SETTING

B.

Core Tharmal Poue? iimit (Reactox

Prossure < 809 psig)

then the réngtor pressure is < 800
psig or core flow is less than 10%

_of rated, the core thexmal powexr

shall not excecd 25 percent of rated’
thermal power.

Tower Transicnt

1. The neutron flux shall not exceed the scrax
sctting estehblished in Specification 2.1.A
for lenger than 1.5 scconds as indicated by
the process coaputer.

2. ‘¥hen the process couputer is out of sexvice,
thts safety lleit shall be assuoed to be

crcaeded 1f the neutron flux exceeds the soxan

setting cstablished by Specification 2.1.A
and a control rod scram doges not occur.

Reoctor ¥ater Level (Shutdoun Conditien)

teacvar the reactor is in the shuetdown condition

with {rradiated fuel in the rcactor vessel, the

water leowal shall not be legs thon that corres—
ponding to 12 iaches adove the top of the accive

fusi*uhen Lt is scated in the core.

*»Top of active fuel is defined to be
.360.-inches—above vessel zero. (see
Bases 3.2).

Amendment No. 42

3, IBM Flux Scronm Triv Setting

The (&M flux ccram setting shall be
set at less than or cqual to 120/125 of
{ull scale.

B. ATRA Red Bleck Setting

The APRM rod block scttihg shall be:

S ‘< ‘:.651:D+ );3]

. The definitions used above for the APRY scran
rip-apply.

\

In the event of operaticn with a raxizum fraction liziting pover dencity (M71ID)

greater then the fraction of rated pover (iRP), the setting shall Ls modified
as follovs:

S:L&V+U){.EL
. WFLID

The definiticns used chove for the AMRM ocren trip apply.

The ratio of Fap to MFL2D shall be sct equal to 1.0 unless the actual opecrating
value is less than 1.0, in which case the actual operating value will be used,




1.1 SAFETY. LIMIT

2.1 LIMITING SAFETY SYSTEM SETTING

Amendment No. 42

C. Reactor low water level scram setting shall
be > 144" above the top of the active fuel*
at normal operating conditions.

D. Reactor low wvater level ECCS initiation
shall be g4"(tju) above the top of the .
active fuel* at normal operating condf{tfons.

E. Turbine stop valve 'scram shall be < 10X
valve closure from full open.

¥. Gecnerator Load Rejection Scram shall initiate
upon actuation of the fast closure solenvid valves
which trip the turbine control valves,

G. Main Steamline Isolation Valve Closure Seram
shall be =105 valve closure from full open.

H. Mein Steamline Pressure initiztion of main
:'stearali:':e isolation vzlve closure shail be
%850 psig.

I. Turbine Control Valve Fast Closure Scram on
loss of contxol oil pressure shall be set
at c¢reatex than or equal to 9CO psig.

*Top of active fuel is defined.to be 360 inches
above vessel zero (see.Bases 3.2).
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1.1

Safety Limit Bases

FUSL CLADDING INTEGRITY

The fuezl cladding integrity limit is
sct such that no calculated fuel dam-
age would occur as a.result of an ’
shnormzl operational transient. Be-
czuse fuel damage is not directly
cuservable, a step-back approach .
15 used to establish a Safety Limit
such that the mlinimum critical power
ratio (¥CPR) 1s no less than the MCPR fuel
cladding integrity safety limit. MCPR7the
MCPR fuel cladding integrity safety limit
represents a conservative margin relative to
the conditions required to maintain fuel cladding
integrity.
The fuel cladding is one of the
physical barrilers which separate
radioactive materials from the
environs. The integrity of this
ciaggding barrier 1s related to its
rolative freedom from perforations
or cracking. Although soig cOr-
rcsion or use related cracking may
oscur during the life cf the
cladding, fission product migration
{rom this source 1s incrementally
~uzlative and continucusly
nle. Fuel cladding per-
Lowever, can result from
resces which occur from
eration siznificantly
g conditions and the pre-
vsten gsafely settings.
fiz3icn product migration
o perforation s just as
urnble as that from use rclated
wie, Lhe thermally caused

adidine periorations sigr2l 2
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Amendment No. 42 '

.bution.

threshold, beyond which still
greater thermal stresses may
cause gross rather than incre~
mental c¢ladding deterioration.
Therefore, the fuel cladding
Sofety Limit 1s defired with
margin to the conditions which
viould produce onsct of transition
boiling, (MCPR of 1.0). These

. conditions represent 2 significant

departure from the condition in-
tended by design for plannéd

-y ¥

ﬁ%ﬁfﬂbion. Therefore. the MCPR fuel
clacding integrity safety limit is established such trat
calculated fucl damage is expected to occuc as @ resul: o?oan
:bno:::l operational transient. Basis of the values cerived
R:;e‘en:‘lgfety limit for each fuel type ls documentec in

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

Onset of transition boiling results
1n a decrease in heat transfer {rom
the c¢lad and, therefore, eleveted
clad temperature end the possibility
of clad failure. However, the
existence of critical power, or
boiling transition,
obzervable parameter in an operating
reoactor. Therefore, the margin to

-boiling transition 1s calcuvlated

from plant operating parametcrs such
2s core power, core [low, foedwater
temperature, and core power édilacri-
The margin for each fuel
acsembly is cheracterized by the
critical power ratio (CPR) which 1s
the ratio of the bundle power which
would produce oncet of transition

.y

is not a directly

10




Safety Limit Bascs However, if boiling transition were
to occur, c¢lad perforation would not

1.1.A Reactor Pressure > B0O psig and be expected. Cladding temperatures
Core Flow > 10% of Rated.  (cont'd) » would 1inecrease to approximately ‘
1100°F which is beliow the perforatilo
boiling divided by the actual bundle pover. temperature of the clz2ading material.
The minimum value of this ratlo for This bhas been verified by tests in
any bundle in the core 1s the minimum the General Electric Test Reactor
critical power ratlo (MCPR). It is (GE1R) where similar fucl operated
assumed that the plant operation 13 ‘ above the critical hcat flux ror a
controlled te the nominal protective sienificant perlod of time (30
setnoints vie the instrumented vari- minutes) without clad perforation.
ables. (Figure 2.1-3).
‘ If reactor pressure should ever
Phe MCPR fuel cladding integrity safety limit has exceed 1400 psia during normal power
sufficient conservaticm to eassure that operation (the limit of anplicability
in the event of an ebnormal operational of the boiling transition correlation)
transient initiated from a normal it would be assuvmed that- the fuel
cperating condition more then 99.9% cladding integrity Safety Limit has
of the fuel rods in the core are €x- been violated.

pected to avoid boiling transition.

Ihe mergin between NMCPR of 1.0 (onset N N o .
of trancition boiling) and the safety In addition to the boiling tramsition limit
\ Limiy, 15 derived from a detailed ! (MCPR) °P°rat1°2 1s 00“5“5‘112‘3(’1[0 : Tgxz“’;:"}/ﬁ
stotisticel anolysis considering 21l \  LHGR - 17.5 kw/ft for 7 x 7 fuel and 3.0 X
[ the .rtaintlies in monitorin for all B8x8 fuel types. This constraint is astablished by
ol u¢he unccer (.‘:n ¢ n ) L g Specification 3.5.J to provide adequate safety margin to 1%
tte core operating state includ ing plastlc strain for abnormal operating transients Initlated
uncercainty in the boiling.transition from high power conditlons. Specification 2i1.A.1 provides
. e . s e o . for equivalent safety margin for transients initlated from
correlztion: -ee e. g. iteference (1) lower power conditions by adjusting the APRM flow biased
scram by the ratio of FRP/MFLPD.. specification 3.5.J
,Bocause the boiling trang ition cor- established the LHGR max which cannot be exceeded under steady
relinticn is bascd on a large guantity power operation.
of full sczle dzta there is & Very .
hizh confidence that operatlon of a (1) "Generic Reload Fuel Application,” NEDE-24011-P-A¥

fuel assembly at the condition-.of

PR = the MCPR fuel cladding integrity
safety limit would not praduce boiling
transition. . 11

*Approvedrrevision:number at: time:reload fuel analyses:
are performeds.

Amendment No. 42 :
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Safety Linit Bases (cont'd)

B. Core Thermezl Pover Limit
(Pezctor Pressure < €09 psia)

At pressures below 8CO psia, the

core clevation pressure 4rop (o .
power, O flow) is greater than 4.56
psi. At low pouers and flows this
prassure differential 1s maintained
1n the bypass reglon of the core.
S1nce the pressure drop in the bypass
reglon 1S essentially 211 elevztilon
nead, the core pressure drop at low
gowers and flows %311 aluays be greater
trnan 4.86 pai. EAnalyses show- that
with 2 [low of 28x103 1lbs/hr. bundle
f1low, bundle pressure drop.1s nearly
1ncdependent of sundle power and n=s

2 value of 3.5 »psi. Thus, the bundle
to% witn 2 4.56 ps1 drivipng head

111 be greater tnan 26x103 1bs/br.
scele ATLAS test data taken at
ures from 14.7 psia to 800 psia
até that the fuel assembly

21 powcr at this flcw 1is approxi-
3.35 Mst. AU 25% of rated
mal power, the peak poviered bun-
ulé have to be operz2ting at

tes5 the average powerced bundle
er to achleve this bundle power.
a core thermzl poser limit of

~ reactor pressurcds delow 800

s conservatlive.
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ranstent

ring transienv operation the heat flux
crmal powcr—to-uater) would lag be-

@ the neutron flux due to the inhcrent
t transter time constent of the fuel
c

oo gl &)

h is 8-9 seconds. Also, the limiting

Amendment No. 42

Ly systom serain settings are atv velues

which will not 2llow the reactor to

be operated above the safety limit

during rormal operation or during

other plant operating situztions which

have becn anaiyzed in detzil. In
additilon, . control red scrami are such

th=t for normal operating transients

the neutron flux traasicnt is terini- g
nated pefore 2 sigaificaat increase (
in surface hert {flux occurs.

Control rod scram times are checked as
required by Specification 4.3.C. Exceed-

jne a neuctron fiux scram setting and

2 fatlure of the conirol rods to reduce
fiux to less than the screm setiing
within 1.5 seconds does not necess2cily.
4mply that fuel i35 damaged; howiever,
for this specification a safety Linit -
violztion vill be as 23 any time 2-

Sume
neutron flux scrzw sething is exceceded
for loager thzn 1.5 seconds.

1f the scram occurs such that the neu-
tron flux ¢weil time adove the limiv- (
ing sefety systienm settig 18 less than
1.7 seconds, ihe safeily limit %1ll rot
be exceeded for normel turbline OX gen-
erator btrips, which are the most 5evere
rorral opsrating treansients exgacied:
Taese annrlyses shouw that even i <he
bypass system falls to ooerzte, the
desiecn limit of MUPR =+ the MCPR fuel
cladding integrity safecty limit is not
exceeded. Thus, mnse of 2 1.5

- B3

second limit vrovides additional margin.

: 12



1.1

1.1.C

- adeqauate margln.

Safety Limit Beses

Power Translent (cont'd)

The computer provided has a

sejuence ennunciation program ‘which
w41l indicate the sequence in which
gerams occur such @3 neutron flux,
pressure, etc. This program also
1ndicctes when the scram setpoint 1s
clearsé. This will provide information
on how long a scram condition exists

and thus provide some measure of the
eneryy added durling a transient. Thus,
computer informaotlon normally wi1ll be
aveilable for analyzing scrams; howi-
ever, 1f the computer information should
a0t be avatlable for any scram analysis,
Specification 1.1.C.2 will be relied on
to determine 1f a sefety llmit has been
violated.

During periods when the reac¢tor 13 shut
down, consideration must also be given

to wabter level rejguirements due to the
orfect of decey heat. If reactor water
ievel zhould drop below tne top of the
cctlve fuel curing this time, the

ability to cool the core 13 reduced.

1915 reduction 1n core cooling cap-
o5illty could lead to elevated cladding
temperatures and clad perforation. The
core w11l he cooled sufficliently to pre-
vent clad melting should the vater level
be reduced to two-thlirds the ccre helght.
tsteblishment of the safety 1imit at 12
1mches above the top of the f{uel* provlides
This level w1ll be con-
cinvously monitored wheagver the recir-
culation pumps are nob operabing.

~xpop of active fuel is defined to be

360 inches above vessel zero (see
Bases 3.2). '

° 201

Limiting Safety System Setﬁing Eﬁses

FUEL CLADDING INTEGRITY

The . abnormal operational transients
apolicable to opzration of the units
have been analyzed throughout the
spectrum of planned operating con-
ditions up to the rated thermal power
condition of 25%7 MWt. 1In addition,
2527 Mdt 48 the licensed maximum steady-
state power level of the units. Thils
maximum steady-state power level will
never knowingly be exceedcd.

Conservatism 1is 1ncorporated in the
transient analyses 1n estimating the
controlling factors, such as void
reactlivity cocfficicent, control rod
scram worth, screm delay time, peaking
factors, and axial power shapcs. These
factors arve'selected conservatively
with respect to their effect on the
applicable transient results as deter-
mined by the current analysis model.

Conservatism incorporated into the
transient analyses is documented in
Reference 1. Transient analyses are
initiated at the conditions given in this
reference.

13
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ﬁzﬁhting Safety System Setting Bagses

Fuel Claddinz Integrity (cont'd)

o s e =Y Feh s e e

The cbsolute value of the vold reac-
tivity cocefficient used 1In the analysis
1s conservatively estlimated to be about
254 greater than the nominal maximum
value expected to occur durinzg the core
1ifetima2. The scram viorth used has
been deraved to be equivalent to appro-
ximetely BO% of the total scram worth of
of the coatrol roda. The scram delay
time and rate of rod insertion allowed
by the analyses are conservatively set
caual to the loneegt delay and slowest
1nsertion rate acceptable by Technical
Specifications. The effect of scram

vorth, scram delay time and rod in- A.
sertion rate, 21l conservatively .
2ppliled, are of g¢greatest significance 1.

in the carly portion of the negative
rezctivity insertion. The rapid in-
sertion of negatlve reactlivity is
ascured by the time reguirements for
5% and 20% insertion. By the time
the rods zre 605 insertcd, approxi-
mately four dollars of negative reac-
tivity heve been 1nserted which
strongly turns the transient, and .
accomplighes the desired cffect. The
times for 50% and 90% inzertion are
given to assure proper completion of
thhe expeccted performance in the
earlicr portion of the transient,

and to establish the ultimate fully
shutdown steedy~staete conditlon.

This cholce of using conservative values
of centrolling parameters and initiating
transieuts at the design power level,
produces morz pessimistic ansviers than
viould result by using expected values of
control porrmeters and analyzing at higher
power levels.

Amendment No. 42 .

Steady-state Operation i~
recirculation wil) not gg?g:?&;igggea
except during startup testing, The’
analysis to Support operatio; at
various power and floy relationships
nsideredqd Ooperation v :

1th e1the
one or two Tecirculation pumps, -

The bases for Individua
are discussed in the fo
graphs.

1 trip gettings
1loving para-

For analyses of the thermal consequences of

the transients, the MCPR's stated ;nlyara raph
3.5.K as the limiting condition o opcration

bound those which are conservatively assumed
to exist prior to initiation of the transients.

Neutron Flux Trip Settings

APRM Flux Scram Trip Setting (Run Mode)

The average power range monitoring
(APRM) system, which is calibrated

using heat bzlance data taken during
steady-state c¢onditions, reads in
percent of rated thermal power. Be-
cause fisslon chambers proviie the basie
1nput signzls, the APRi systen responds
directly to average neutron flux.

During transicnts, the instantaneous
rate of heat transfer from the fuel
(rcactor thermal povier) 1s less than

the Instantaneous neutron flux due to
the timez constant of the fuel. “There-
fore, during abnormal opecratlonal
transients, the thermal power”of the
fuel will be less than that indicated

by the neutron flux at the scram setting.
Analyses demonstrate that with a 120
percent scram trin setting, none of the
ahnorm2l operational tronsilents: an2lyzed
violate the fuel Safcty Limitv and there
1s'a substantial marcin Crom fuo) danlige.
Therefore, the use of I'low refeireanced 14
scram trip provides even addltjonzl margin.

i
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~utron' Flux Trip Settings

APRM Flux -Scram Trip Setting
{Run ¥ode)  (cont'd)

An increase in the APRM sc¢ram tri
setting would decrezse the mergin preé-
sent before the fuel cladding integrity
fety Limit 13 reached. The APRM
~am trip sectiting wasd determined by
znalysis of marglins reguired to pro-
de a reasoncble range for maneuvering
ing operation. Reducing this oper-
ag margin would increase the fre-
acy of spurious gcrams which have an
rse effect ¢ reactor safcty because
he resulting thermal stresses. Thus,
na [ PRI scran trip setting was selected
ccause 1t provide3s adeguate margin for
re fuel claddinsg inteprity Scefety Limit

et nt
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¢t €
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allows opzrating rmargin that reduccs
possibllity of unneceSsary scrais.

The scram trip ssttin must be adjusted
p g

to ensure th=t the LuGR transient peak

1s not increased for any combination of.

raxigum Fraction of Limiting Power pensity (MFLPD) and resctor corce

thermal power. The scrax setting is adjusted 1n accordance with the
formala in Specification 2.1.A.1, when the MFPLD is greatec than the

Fraction of Rated Power (FRP) .

PP Flux Scram Trip Setting
(itnfu=l or Stars & Yot Stahdby Mode)

For opcration in the startup mode while
the reactor 18 at ljow pressure, the APRA

ccram setting of 15 percent of rated power
provides adeguate thermal margin belween the
the se-point 2nd the safety limit, 25 p ¥~

cent of rated. Tne margin 1s adeguatc to

eccommodate anticipated maneuvch'associated

w1th pover plant startup. Effects of in-

cvensing pressure at zero or lovi 'void con-
tent arc wminor, cold water from sources
suatlonle during startup 18 not much colder
Cpes Lhoap o alrengwoAn the: syasteom, tumpnrya-

3.

ture coefficlenty=zare small, and con-
trol rod patterns zaxe constrained to
be uniform by operating procedures
backed up by the rod worth minimizer.:
Of 21l possible sources of reactivity
jnput, uniform control rod withdrawal
13 the most probable cause of signifi--
cant power risc. zacause the flux
distribution assocleled nith uniform
rcd withdrawals G023 not involve high
jocal peaks, end because several rods
must be moved to chznge power by a
significant percentzge of rated power,
the rate of power rise 13 very slow.
Generally, the heos flux s in 'ncar

S eguilibrium with the flgsion rate. In

an assumed uniforn rod withdrawal ap-
roach to the scra:x level, the rate of
powcr rise 1s no moIe than 5 percent
of rated power pcCr minute, and the .
APRI system would Le more than adeguate
to 2asure a2 scram sefore the powcer
could exceed thesalety 1imit. The 15
pareent APRM scrom rom2ing active un-

£41 the mode switch is placed in the

ite

RuM position. This switch occuxs when
reactor pressure IS greauver than 850
p3ig.

IR Flux Scram Trin Setting

The IRM system consizts of 8 chambers,

4 in each of the rezcior protection
system logic channels. The IR 1s a
5-deccade instrument which cover3 the
range of povwer levzl between that

covered by the Si and the APRi. The

5 decades are broisn down into 10 ranges,
each being one-halfl of a decode in size.

: 15




2.1.A, Neutron Flux Trip Setting

3. IR4 Flux Screm Trip Setting (conttd)

Rl scram trip setting of-120

1onas 1s active in each range,of

. For example, 1l the instru-~

were on raence 1, the scram setting
e a 120 divisions for that range:

viise, 3L the 1natrument were on range

5, the scram would be 120 divislonc on

that ranee. Thus, as the 1R is ranged

up to accomodnte the increase in povier

jevel, the scrom trip setting is also

ranged up.

< O

=Mool
-0 0 T T
S

2

Tha most significant sources of reac-
tivity change during the povier increase
are cue’'to control rod vithdrawal. 1In
—~ to ensure that the IR provided

rder
adesuate protaction against the single
rod withdrawezl error, a range of rod
withiérewal accldents was analyzed. This
annlys’s incluced starting the gccioent
at vzrious power levels. The most Se-
vere cese iavelves an jnitizl conditlion
ia which the recctor is just cubcritvical
ond She INM systen is not yet on scale.
Ad24s’onal conservatism wes taken in this
enzlysis oy essuming that the Iiid cnzannel
closest o the withdrawn rod 13 bypzssed.
che yesulis of this aanelysis snhow that the
resetor 1o scerammed and pea power limited
t5 oue parcent of rated power, thus
i NODPR above the MCPR fuel cladding integrity
3 atety limit . Based on the above
)

o bt 00
O
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"y
9]
)
¢

Amendment No.v42

2.1.B

maintaining

iysis, the I provides protection a72inst

21 control rod witndrawal ervors and con-
ihons withdrawnl of conmirol rody in ze.vonce
provices veviup provectlon roxr the n¥i

APRM RoJ Block Trip Setting

Reactor power level m2y be varied by

moving contrel rods or by varying .

the recirculation flow rate. The APRM

systcm provicdes a contirol red bloclk to

prevent qgross rod withdrawal . '
at constant recirculction (low (

rate to protect ar2inst qgrossly exceed-

ing the MCPR fuel cladding inteqrity

safety limit. This rod

block trip sctting, which is aute-

matically verled with recirculation

loop flow rate, prevenid an increése

in the reactor pouer level to exces-

sive values due to conirol rog with-

draval. The flow weriuble trip sciting
provides substantial mergin from fuel
domace, assuiiing 3 si2ady-state cpera-
tion at Yhe nitin sotiing, over the

entire rocircuitetion r'isy renge.  Tha
margzin to the Safety Lumit incvecsos 28
tho flow decrenzes for the ospocillied

trip setting versus flow relaticashliy;
therefcore the wcrst case MCPR which {
could occur during sveacy-stote coorg- )
tien 1s a2t 108 of rated thermoel peuer
because of the APLM rod bloel trip
setting. The actual power disctribution

$n the core is established by speciflied
control red seguences and is monlilored
continuously by the in-core LPHI syctem.

A5 with the APHM sceram trip selving,

the APZWM vrod bigex trip setiing 19 ad-
Justed downword if the raximua fraction

s the
> aservina
in.

of limiting power density exceed
Dr

fraction of rated power, thus
e AP2N rod bloceic s:fety meri

‘ 16
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Turbine Step Velve Scren - Tho tuxbine stop valve G.
“ionure noram trip eaticipates tho pressuxo,

peutron £lux ard hrtat {lux increcso that could

resulit froam xopid clesura of the turbine stop

valvss. ¥ith o scram irlo cetting of 10

percent of valve closure from full open, the

resuliant incrcase in surface heat flux is '

1i=itecd such that MHCPR rerains above ‘the MCPR

fuel cladding integrity safety limit, even
during the worst case transient that assumes
the turbine bypass is closed.

H.

Generator lLoad Rejection Scram - The genera-

tor lozd rcjection scram is provided to

aaticipate the rapid increase in pressure

and ncutron flux resulting from -

fasd closure of the turbine control valves

due %o a load rcjectlon and subscquent

fatlure of the byrass; l.ec., it prevents

+0F2 frem tecoming less than the MCPR fuel
cladding integrity safety limit for this
transient. For the load rejection without
bypass transient from 100% power, the peak
heat flux (and therefore LHGR) increcases on
the order of 15% which provides wide margin
to the value corresponding to 1% plastic strain
of the cladding.

Amendment No. 42 .

Reactor Coolant Low Pressure Initiates Maln Stcam

Tsolation Valve Closure - The low pressure isolation

at 850 psig was provided to give 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
jower than those specified in the thermal hydraulic
safety limit does not occur, although operation

at a pressure iower chan 850 psig would not necessarily
constitute an unsafe condition.

Main Steam 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 iselation valves are closed, to provide

for reactor shutdown so that high power operation

‘at low reactor pressure does not occur, thus providing
protection for the fuel -cladding integrity safety
limit. Operation of the reactor at pressures lower

"than 850 psig recquires that the reacror 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,
of main steam line low pressure isolatlon and isolation
valve closure scram assures the availability of

neutron flux scram protection over the entire

range of applicability of the fuel cladding integrity
safety limit, 1In addition, the isolation valve

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

10% valve closure, thecre is no increase in necutron
flux.

18
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1.2 SAFETY LIMIT

2.2 LIMITING SAFETY SYSTEM SEITING

1.2 REACTOR COOLANT SYSTEM

Applicability:

Applies to limits on reactor coolant system
pressure.

Obfective:

To establish a 1limit below which the integrity
of the reactor coolant system 1s not threatened

due -to an overpressure condition.

Specification:

The reactor coolant system pressure shall not
exceed 1325 psig at any time when irradiated fuel
is present in the reactor vessel.

Amendment No. 42

_—

2.2 REACTOR COOLANT SYSTEM

Applicability:

Applies to trip gettings of the instruments and
deviocs which are provided to prevent the reactor
system safety limits from being exceeded.

Objective:

To define the level of the process variables at
which automatic protective action 1s initiated to
prevent the safety 1imits from being exceeded.

Specification:

A. Reactor Coolant High Pressure Scram shall be
<1060 psig.

B, Primary System Safety Valve Nominal Settings
shall be as follows: '

valve at 1115 psig¥
valves at 1240 psig
valves at 1250 psig
valves at 1260 psig
valves at 1260 psig

NN

The allowable setpoint error for each valve shall
be +1%.

*Target Rock combination safety/relief valve

19




" Bases:

2.2

In compliance with Sectfon III of the ASME Code, the
safety valves cust be eet to open st no higher thon
1031 of design presoure, and they wyst limit the
Teactor pressuve to no more then 110X of denign
prensure. Both the neutron fluXecran snd eafety
valve actustion are required to preveat overpres-
eurizing the reactor presaure vessel and thus
excecding the preseure anfety limit. The pressure
scram is available as a backup protection

to the high flux scram.

1f the high flux scram
were to fail, a high pressure scram would
occur at 1060 psig, Analyses are performed
as described in the Generic Reload Fuel

Application, NEDE-24011-P-A (Approved

revision number at time reload analyses
are performed) for each reload to assure
that the pressure safety limit 1s not
exceeded.

Amendment No.
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1.2

s

The reactor coolant system integrity s an impor-
tant barrier in the prevention of uncontrolled re-
lease of fission products. It is epgsential that the
integrity of this &ystea be protected by establishing
a pressure limit o be obgerved for all operating
conditions and whenever there is irradiated fuel in
the reactor vessel.

The pressure safety limit of 1325 paig as measured
by the vessel steam space pressure indicator is
equivalent to 1375 psig at the louest elevation of the
reasctor coolant system, The 1375 psig value 13
derived from the design pressures of the reactor
pressure vessel, coolant system plping and fsola-
tton condenser. The respective design pressures

are 1250 psig at 575°F, 1175 psig at $60°F, and 1250 -
psig at 575°F. The pressure safety limit was chosen
as the lower of the pressure transieats permftted

by the applicable design codes: ASHME Boiler and
Pressure Vessel Code, Secticn IIT for the pressure
vessel and'isolation condenser and USAST 331.1 Code
for *he reacter coolant systea piplng. The ASHE
coiler and Pressure Vessel Code permlts pressvre
transients up to 10% over design pressure (11CZ%

¥ 1250 = 1375 psig), and the USAST Code permits
prassure transients up to 20Z over the desilen
pressure (120X X 1175 = 1410 psig). The Safety

TLizit pressuve of 1375 psip is referenced to the
jowvest clevation of the primary coolant system.
Evaluation mecthiodology used to assure that
this safety liwmit presgsure is not exceeded
for any reload is documented in Reference 1.
The desiyzn basis for the reactor pressure vessel
~akes evident the substantial margin of protecction
agai~st failure at ihe safety pressure 1ioit of 1375
ssf{g. The vecsel has been designed for a gemeral
morh- ann stress no greater than 26,700 pst at an
{ateon: 1 pressure of 1230 psig: this s a facror of
1.5 -low the yield atrength of 40,100 psi at 575°F.
At ti-e pressure linit of 1375 psig, the general
pert-ane stress will only be 29,400 psi, still

S a

safely below the yield strength.

The velationships of stress levels to yi=1d strength
are comparable for the isolation condenser and
primary system piping and provide & ginilar amar~

gla of protection at the established safety pressure
limit. ‘ ’

The normal operating pressure of the reactor coolant
systen is 1000 psig. For the turbine trip or loss of
electrical load transients, the turbine trip screm or
generator load rejecticen scram, togather with the
turbine bypass systen, 1imit cthe pressure to approxi-
rately 1100 psig (4). In addition, pressure relief
valves have been provided to reduce the probability
of the safety valves, which discharged to
the drywell, operating in the event that
the turbine bypass should fail.

Finally, the satety valves are sized to weep
the reactor coolaant system pressure beiow 1375 psig
with no credit taken for the relief valves duxine the
postulated full closure of al' MSIV's without
direct {(valve position switch) scram. Credit
is teken for the neutron flux scram, however,

The indirect flux scram and safety valve
actuation provide adequate margin below tbe
peak allowable vessel pressure of 1375 psig.

Rezctor pressure is continuously monitored in the
control room durinrg operation on a 1500 pul full
scale pressure recoréer.:

(4) SAR, Section 11.2.2, -

also: "Dresden 3 Second Reload License
Submittal,” 9/14/73
also: "Dresden Station Special Report

No. 29 Supplement B." 20
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3.1 LIMITING CONDITION FOR OPERATION

-

4.1 SURVEILLANCE REQUIREMENT

3.1

REACTOR PPOTECTION SYSTEM

Apgltcnbilitlt

Applics to cthe instruncntation and
ansoctated -devices which initiate a
rcactoyr scraa.

O jecttve:

To assurc the operability of the

rcactor protection system.

_§Qcc(f1cation:

The setnoints, minipunm nuzber of trip
syste=s, ond miniewrn nusher of instru—~
fant charpals thal must be cperadble

for each pocition of the rcactor mode
4sitch shall be as siven in Table '
3.1.1. The recponse tinesa of the
1.;d1v4ducl fuactioas shall not ex-
ceed 0.10 seco.ad.

1f duoring operation, the maximum fraction of limiting
power density exceeds the fraction of rated power when
operating above 25V rated thermal power, eithers

a. 7Tne A?'M scram and red black settings shall be
red.ced to the values given by the equations in
Snecsifications 2.1.a.1 and 2.1.8.

b, TThe power distribution shall be changed such
tnat the maximum fraction of 1imiting powes
density no longer exceeds the fraction of
rated power.

Amendment No. 42

4.1 REACTOR PROTECTION SYSTEM

é?olicabiligx;

Applics to the surveillance of the instruren~
tation and associated devices which initiate
rcactor scram.

- Obiective: ) . (

To specify the type and frequency of ‘ :

surveillance to be applied to the protection
{nstrumentation.

Spccification:

A. Instrumentation systess shall be
functionally tested and calivbrated as’
indfcated in Tadbles 4.1.1 and 4.1.2,
respectively. -

B. Datly during reactor power rroration,
the cove pouer distribution shall be
checied for maximum fraction of

limiting power. density (MFLPD) and
compared with the fraction of Rated Power

(FRP) when operating above 25% rated
thermal power.

—~
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TABLE 3.1.1 (cont) ' ) . . ’
Noies: . '
1. There shall be two operable or tripped wip systems for each function,
2. Permissible (0 bypesi, with control rod block, for reactor protection sysiem resct in refuel and shutdown positions of the reactor mode switch,
3. Permissible 10 bypass when reactor peessure is <v0Q psig.
4. I‘cxmuublc 10 bypass when fuest stage turbine prcssurc is 1es5 than (hat which corresponds to 45% rated steam flow,
. _IR\I s are bypassed when APRMs are onscale and the reactor mode switch is in the run position.
v, The design peamits closure of any one valve without a scram beiny initiated.
7 Wwhen the reactor is subcritical and the reactor water temperature is less th-n 2129F, only the following trip l'uncuons need to be opcrablc-
a,  Mode Switch in Shutdown :
b.  Macual Scram
c.  tigh Flux IRM : - ) <
d. Scram Discharge Volume tligh Level ' ' .
8.  Notrequired 10 be operzble when primary containment integrity is not required.
<

. Not required while performing low power physics tests at dumospheric peessute duting ot after refucling at power levels not to exceed 5 MW( 1).
10, May be bypassed when necessary during purging for comtainment inerting or deinerting.
1. Not required (0 be operable when the resctor pressure vessel head is not bolted 1o the vessel,
12, The APRM downscale unp function is automatically bypsssed when the reactor mode sw itch is in the refuel and startup/hot standby positions.
13, The APaM downscale trip funciion is auiomatically bypasicd when the 18\ instrumentation is operable and not high.
14. The APRM 15% scram is bypassed in the run mode.

* 1f ike first coiumn cannot be met for one of the trip systems, that trip system shall be wipped.
If the fizst column cannat be et for both trip systems, the appropsiate sctions lisied below shall be taken:
A, Inittesinsertion of operadble tods and complete inscrtion of all operable fods within four houts, ’
B. Reduce power level 1o 1AM ranve and plave mode switch in the Stare -p/hm Stundby position within 8 homs
C. hedoce turbine load and v hose N steamline Lolation valves e

in & houts,

An APAM will be considered inoperable if there are fess tian 2 LPRM inputs per level or there ace iess than 507 of the normal complement of
LPRA's To an APRM,

ees 1inch on the water level instumentadion is 2 504" apove vessel zero (see Bases 3.2).
Teips vpon actuation of the fast closure solenoid which trips the turbine control valves. (

Amendment No. 42




The control rod drive scram svstem is designed so
that ali of the water which is discharged from the
reactor by a scram can be accommodated in the
discharge piping. A part of this piping is an in-
strument volume (u~tube in the piping) which accom-
mudates in excess of 50 gallons of water and is the
lov point in the piping. No credit was taken for

s volume in the design of the discharge piping as
cencerns the amount of water which must be accom-
modated during a seram.  During normal eperation
the discharge volume is empty; however, should it
fill with water, the water discharged to the piping
from the reactor could not he accommodated which
would result in slow scram times or partial or no
contrul rod insertion, To preclude this occurrence, .
level switches have been provided in the instrument
volume which alarm and scram the reactor when

the volume of water reaches 50 gallons.  As indi-
cated above, there is sufficient volume in the piping
to accoivmodate the serim without impairment of
the scram times or amount of insertion of the control

_rads. This function shuts the reactor down while

sufficient volume remains to accommodate the dis-
charged water and precludes the situation in which.
a scram would be requived but not be able to per-
form its function adequatety.

Loss of condenser vacuum occurs when the con-
Ceaser can no longer handle the heat input.  Loss

of cundenser vacuum initiates a closure of the tur-
Line stop valves and {urbine bypass valves which
elizninates the heat input o the condenser.  Closure
of the terbine stop and bypass valves causes n pres-
sure tramsient, neution flux rise, and an increase
in surface heat flux. To prevent the ciad safety
Hmit from being exceeded if this vecurs, a reactor
seram cccurs on turbine stop valve closure.  ‘The
tarbine stop valve elosure seram function alone is
adequate to prevent the clad safety limit from Leing
excecded in the event of o terbine trip transient
with bypass clusure. The

cordenser low vacaum scram is a bich~up to the

Amendment No. 42
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stop valve closure seram and causes a seram
before the stop valves are clused and thus the re-
sulting transient is less severe. Seram occurs at
23" Hg vacuum, stop valve closure occurs at

20" Hyg vacuum and bypass closure at 7¢ Hg
Lacuum.

High radiation levels in the main steamline tunnel
above that due to the normal nitrogen and OXVEEN
radioactivity is an indication of leaking fuel, A
scram is initiated whenever such radiation level
exceedsthreetimes normal background. The pur-
posc of this scram is 1o reduce the source of such
radiation to the extent necessary to prevent exces-
slve turbine contamination. Discharge of excessive
amounts of radioactivity to the site envivons is pre-
vented by the air ejector off-gas monitors which
causc an isolation of the main condenser off-gas
line provided the limit specificd in Specifica-

tion 3.8 is exceeded.

The main steamline isolation valve closure seram .

is set to scram when the is ation valves are 105

closed from full open. This scram anticipates the

pressure and (lux transient, which would occur

when the valves close. By scramming ot this set-
‘tmg the resultant transient is insignificant.

A reactor mode switeh is provided which actuates
or bypasses the various scram functivns appropriate
to the particular plant operating status. Ref. Sce-
tion 7. 7.1, 2 SAR. ’

The manual seram function is active in all modes,
thus providing for a manual means of rapidly insert-
ing control ruds during 21l modes of reactor
operation,

The IRM system provides protection against exces-
sive power levels and short reactor periods in the
sturt-up and irsermediate power ranges. Ref.
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a hall scram and rod block condition. Thus,
I the ealibration were performed during oper-
ation, flux shaping would not be possible.
Bascd on experience at other generating
stalions, drift of instruments, such as those
in the Flow Biasing Nework, is not significant
and thevelore, to avoid spurious scrams, a
calibvation frequency of cach refueling outage
is established,

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

Calibration frequeney of the instrument chan-
ncl is divided into two groups. These are as
follows:

1. Passive type Indieating devices that can
Le compared with tike wits on a continu-
ous hasis.

2. Vacuumm tube or semiconductor devices
and detectors that drift or los
seasitivity. ’

Experience with passive type instruments in
Commuonwealth Edison generating stations and
substations indicates that the specified calibra-
lions are adequate. For those devices which
cmploy smplifiers, ete., drift specifications
cail for driit to bo less than 0.-15%./month: i.c.,
in the period ef a month a drift of .15 would -
occur and thas providing for-adequale margin.

Amendment No. 42 |

i
For the APRM system drift of clectronic
apparatus is not the only consideration in de-
termining a calibration frequency. Change in
power distribution and luss of chamber sensi-
tivity dictate a calibration every seven days,
Calibration on this frequency assures plant
operation at or below therma! limits.

A comparison of Tables 3. 1.1 and 4.1.2 '
indicates that six instruinent channels have not . <
been included in the Tatter Table. I'hese are:
Mode Switch in Shutdown, Manual Scram, High
Water Level in Scram Discharge “Iank, Main
Steam Line Isolation Valve Closure, Generalor
Load Rejection, and Turbine Stop Valve
Closure. All of the devices or sensors associ-
ated with these seram functions are simple
on-off switches and, henee, calibration is not
applicable, i.e., the swiich is cither on or,
off.  Further, these switches are mounted
solidly to the device and have a very low
probability of moving, c¢.g. the switches in

the scram discharge volume tank.  ased on
the above, “no calibration is required for these
six instrument channels.

I B. The MFLPD shall be checked once A

per day to determine if the APRHU
scram requires adjusiment, This may
may noxmally be done by checking
the LPRH xeadings, TIP traces, or
process cormpuler calculations,
Only a sm2ll number of control
rods are moved dally ard thus 4ho.
Feaking factors are not. expected:
to chengo aizgnificanily ard thus-
a dally check of “the- MFLPD is
adequate; :
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INSTRUMENTATION THAT INITIATES PRIMARY CONTARIMENT ISOLATIQN FUNCTIONS

" Minimum No. of
Opcrable Inst.
Chanaels per -
‘Trip System (1) Instruments Trip Level Sctting Actlon (3)
2 Reactor Low Water >1 4aabove top of active fuelx A
2 Reactor Low Low Water .¥g4"'above top of active fuel* A
2 High drywell pressure <2 psig rated {(4), (5) A
2 (2) High Flow Main Steam line £120% of rated steam flow B
2 of 4 In cach High Temperature Main Steam Line e
of 4 sets Tunnel ) <200°F B
2 High Radiation Main Steam Line < 3 times normal rated ;;owcr back-
Tunnecl (6) Jround B
2 Low Pressure Main Steamline =850 psig B
1ligh Flow Isolation Condenser Line
1 Steamline Side €20 ps! diff. on steamline slde C
1 Condensate Return Side $32" water diff. on condensate
eturn side C
2 High Flow HPCI Steam Line £150" water D
4 High Temperature HPCI Steam Line
Arca <200°F D
Notes: ,
1. Whenevee primary containment integrily is required, there shall be two operable or tripped Lrip systems for cach function, except for low pressure main
steamline which only nced be available in the RUN position. :
2. Per cach steamline, .
3. Action: If the first column canriot be met for onc of the trip systems, that ttip system shall be tripped.

water levels

!" xpop of active
Amendment No.

fuel is defined as 360" above

vessel zsfo for all

used in the LOCA analyses (see Bases 3.

i
[}
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TABLE 3.2.2
INSTRUMENTATION TIHAT INITIATES OR CONTROLS THE CORE AND CONTAINMENT COOLING SYSTEMS

Min. No. of Operable
Inst. Channels per

Trip System (1) Trip Function Trip Level Selting Remarks

. In conjunction with low reactor

aclive rael® pressure initiales core spray
and LPCI.

2. In conjunction with high dry-well
pressure 120 scc. time delay,
and low pressure core cooling
interlock initiates auto blowdown.

3. Initiates 1IPCI and SBGTS.

4. Initiates starting of dicsel

generators.

-4t
2 Reactor Low Low Water ga"’ g ,,) above top of 1
level -

1. Initiates core spray, LPCI,
HPCI, and SBGTS.
2. In conjunction with low low water
level, 120 sec. time delay, and .
low pressure core cooling inter- -
. lock iniliates auto blowdown,
‘3. Initiates starting of diescl
generalors.

2 High Drywell Pressure <2 psig
@), (3)

1 Reactor Low Pressure 300 psig<p<350 psig ) 1. Permissive for opening
' cove spray and LPCI
. admission valves.
" 2. In conjunction with low
" low rcactor water levelini-
ates core spray and LPCILL

Containment Spray Prevents inadvertent operation
Interlock of containment spray during
1(4) 2/3 Core Height 22/3 core height accident conditions.

2(4) Containment High 0.5 psigspsl.S pslg .

Pressure

1 Timer Auto Blowdown <120 geconds In conjunction with low-low
reactor water level, high
dry-well pre ssure, and low
pressure core cooling Inter-
lock Initiates auto blowdown.

* : - 3 g i 1e £ i I3 " aQ ) 40
rop of actjve fuel is defined 23,3607 ahoue ¥533gty2gfe for oM :

Amendment No.
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INSTRUMENTATION TEAT INITIATES ROD wﬁonH

rinimun Ko. of .
Cozrablz Inst. _ . . )
Cranncls Perx . . . _ K
~-in System(l) Instrumernt frio Level Sctting
1 ADRHM ccmnmwa (fiow bias) (7) hh” , _u FRP
. _ £.65w 4 83| gppro (2
T 1 >wﬂz upscale (refuel and mamnﬂcd\mow - £12/125 full scale
Standby rodz) . :
2 ASKi downscale (7). >3/125 full scale
1 . . Red block monitor upscale (flow bias) (7) £ m.mwz N _..mu (@)
- ) . Rod block monitor dowascale (7) >5/125 £0ll scale
3 yeM downscale (3) - >5/125 full scale
3 IRM upscale- | : . £108/125 full.scale
* 3 | TR#4 detector not fully insexted in )
the coxre
2(5) . SRM mownnnﬂh not in starctup w0uwww¢: (4)
. 2(5) (6) SpM upscale | . 4.107 ccunts/see

Amendment No. 42
L2
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=302 3.2.3 (cont)
notes:

« 1. TFor the Startup/sHiot Standby and Run positions of tne Reactor Mode Selector Switch,
therc-shall te two Cperabic or tripred trip systems for each function, except the
s rod blocks, IRM upscale, IR Gownacalz and IR detector not fulily inserted in
the core noed not bz operable in the “nyn" position and APRM dovinscale, APRA
upscale (flow bias), and RDM downscéle need not be operable in the Startup/liot| Standby mode.
The RBM'upscale need not be operable at less than 30% rated thermal pover. |
One choanel may be bypassed ubove 30% rated thermal power provided that .

a limiting control rod pattern docs not exist, For systemrs with more than L
one channel per trip system, if the first

-

!

-

column cannot pe meT Xor potn TIAp 5y 3CeNs, - The Systcms shall be tripped.

2- g;nggﬁcen: ~f drive flos required to produce a rated core flow of
O n. R

3. 1pM downscale m2y be bypassed waen it is on its lovest range. . .
4. Tais function may be bypassed -when th2 cocunt rate is 2100 cps.
5. One of the four SR inputs may Dbe bypassed.

6. This SPM function may be bypassed in tac hicher IRM ranges when the IRM upscale rcd
block is opcrxable. ‘

7. Yot reguired while performing low powar physics tests at atmospheric pressurc during
or after refueling at power levels not to exceed 5 M (e)

Amendment No. 42 | ‘ : LA




Bases:

3.2 In addition to reactor protection instrunentation

. which initiates a reactor scram, protective instru-
mentation has been provided which initiates action
to mitigute the consequences of accidents which are
beyond the operators ability to control, or termi-
nates operator errors before they resull in serious
consequences. This set of Specifications provides
tie limiting conditions of operation for the primary
system isolation lunction, initiation of the enmer-
geney core cooling system, control rod block and
standby gas treatment systems. The objectives of
ihe specilications ave (i) to assure the clfecliveness
of the protective instrumentation when required by -
preserving its capability to tolerate a single lailure
-of any component of such systems even during peri-
ods wien portions of such systems are out of service
forr maintenance, and (ii) to prescribe the trip sel-
tings required to asswie adequate performance.
When necessary, one channel may be made inoper-
able for brief intervals to conduct required functional
tests and calibrations. :

Some of the settings on the instrumentation that
initiates or controls core and containment cooling
have tolerances explicitly stated where the high and
low values are both critical and may have a substan-
tial cffect on safety. It should be noted that the set-
points of other instrumentation, where only the high
or low end of the setting has a direct hearing on
safety, are chosen at a level away from the normal
operating range to prevent inadvertent actuation of
the safety svstem involved and exposure to abnormal
situations.

fsolution valves ave installed in those lines that
penetrate the primary containment and niust be
isolated during a loss of coolant accident so that the
radiation dose limits arc not exceeded during an
accident condition.  Actuaticn of these valves is
initiated by protective instrumentation shown in

.
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Table 3.2.1 which scnses the conditions for which
isolation is required. Such instrumentation must be
available whenever primary containment integrity

is rcquired. The objective is to isolate the primary
containment so that the guidelines of 10 CFR 100 are
not cxceeded during an accident,

The instrumentation which initiates primary system
isolation is connected in a dual bus arr:ngement.
Thus, the discussion given in the bases for Specifi-
cation 3.1 is applicable here.

Tha low-reactor wates level instrumentation is set to txip st>®
inches on the level {nstrument (top of active fuel s definecd to
be 360 inches above vesscl zero) and after sllowing for the full
power prossure drop across the stcam drycx the low level trip i=
at 504 inches above vessol zero. or 144 inches above the top ol
sctive fucl. Retroflt 8x8 fuel has an sctive fuel length 1.24
fnches Jonger than earlfer fucl designs. Rovever, present trip
setpointa were used in the LOCA analyaes (NEDO-24146A, April 1979),
This trip initiates closure of Group 2 and 3 primary containment
isolation valves but docs not trip the recirculation pumps (refec~
ence SAR Scction 7.7.2). For s trip setting of 304 inches above
vecscl zcro (144 fncheas above top of active fuel) ond a 60-nccond

velve closure time, the valves wil} be clozed before periosation of '
the metting i»

the cladding occurs even for the maximum beceaki
therclore adecquate.

Tha law low reactor level instrumentnation is set to trip vhen reac-

tor water level is 444 inches above vessel xezo {with top of active

fuel defined as 350 inches slnve veosel zero, -39 inches is B4

inches above ths top of active fuel). ‘

This
trip initiales closure of Group 1 primary containment
isolation valves, Ref. Scetion 7.7.2.2 SAR, and also
aclivates the ECC subsystems, starts the emergency
diesel generator and trips the recirculation pumps.
This trip setling level was chesen to be kigh enough
to prevent spurious operation but low encugh to ini-
tiate ECCS operation and primary system isolation
so that no meliing of the fuel cludding wili oceur and
so that post accident ceoling can be accomplished
and the guidelines of 10 CFR 100 will not be violated.
For the complete civcumferential break of a 28~inch
reciveulation line and with the trip selting given
above, ECCS initiation and primary sys'em isolation
are initiated in time to meet the above criteria.

A6
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The tnstrumen-—
tation also covers the full ramic or spectrum of
breaks and meets the above critevia.

The high drywell pressure {nstrumentation Is a back-
up lo the water level Instrumentation and {n addition
to initiating ECCS it causes isolation of Group 2 lso-
lation valves. TYor the breaks discussed above, this
insirumentation will initiate ECCS operation at about
the same time as the low low water level instrumen-
tatfon: thus the results given above are applicable
here ~teo. Group 2 isolatlon valves Include the
dryvell vent, purge, and sump tzclation valves,
High drywell pressure activates only these valves
beeause high drywell pressure could occur as the
resalt of non-safety related causes such as not

purging the deywell air during staviup. Total sys- -

>

tem isolation is not desirable for Uiese conditions
an:d only the valves in Group 2 are required to
close. The low low water level ingtrumentation
initiates protection for the [ull spectrum ol loss of
coolant accidents and causes atrip of Group I pri-
mary systemn isolation valves.

Venturis are provided in the main steamlines as a
meaas of measuring steam flow and also limiting
the loss of mass inventory Trom the vessel during

a steamline brealk accident. In addition to moni-

toring steam flow, instrumentation is provided
which causes a trip of Group 1 isolation valves.

The primary function of the instrumentation is to
detect a break in the matn steamline, thus only
Groep 1 valves are closed. For the worst case
aceident, main steamline break outside the drywell,
as Lrip setting of 120% of rated steam flow in con-
junction with the flew limiters and nin steamline
valve closure, limit the mass inventory loss such
that fuel is not uncovered, [nel temperalures re-
nain less than 1500°F and release of rielicaclivity
‘o the environs is well below 10 CFIL1C0 puidelines.
N Seetions T 203,09 aned LL2000 T SaATL

Amendment No. 42
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Temperature monftoring fnstrumentation {s
provided In the main steaniline tunncl to detect
leaks tn this area. Tripa ave provided on this in-
strumentation and when exceeded cause closure of
Group 1 tsolation valves. Its setting of 200°F is
low cnough to detect leaks of the ovder of 5to 10
gpm; thus, itis capable of covering the entire
spectrum of breaks. For large breaks, itisa
back-up to high stcam flow instrumentation dis-
cussed above, and for small breaks with the result~
ant small release of radioactivity, gives isolation
before the guidelines of 10 CFR 100 ave cxcecded.

High radiation monitors In the main stecamline

tunnel have been provided to detect gross fuel failure.
This instrumentation causcs closure of Group 1
valves, the only valves required to close for this
accident. ~ With: the cstablished sctting ol 3 times
normal background, and main steamline isolation
valve closure, fission product release is limited so
that 10 CFI 100 guidelines are not exceeded for this
accident. Ref. Seclion 14.2.1.7 SAR. The per-
formance of the process radiation monitoring system
relative to detecting fuel leakage shall be evaluated
during the first five years of operation. The conclu~
sicns of this evaluation will be reported to the
Atomic Energy Commission,

Pressure instrumentation is provided which trips
when main steamline pressure drops helow 850 psig.
A trip of this instrumentation results {n closure of
Group 1 isolation valves. In the "Refucl™ and
"Startup/Hot Standby” mode this trip function {s by~
passcd. This funclion 1s provided primarily to pro-

vide protection against a pressure regulator

malfunction which would cause the control and/or
Lypass valves to open.  With the trip set at 850 psig
inventory Joss is limited so that fuel is not uncovered
and peak clad temperatures are much less than
1500°F; thus, there arve no fission products available
for reteice other than those in the 1cactor water,
l(«-l, Section 11,2, 0 5AI1L
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Two sensors on the isolation condenser supply and
return lines are provided to detect the failure of
isolation condenscr iine and actuale isviation action. '
The sensors on the supply and return sides are
arranged in a 1 out of 2 logic and, to meet the
single fallure 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 preveant uncovering the core or ex-
ceeding site limits. The sensors will actuate due.
to high flow in efther direction.

of
The HPCI high flow and temperature instrumentation
are provided to detect a break in the HPCI piping.
Tripping of this instrumeatation results in actuation

" of HUPCL isolation valves, i.e., Group 4 valves.

Tripping logic for this function is the same as that
for tihe isolation condenser and thus all sensors

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

The instr . .uialivcd viich initiates ECCS action is
arrvanped in a dual bus system. As for other vital
instrumentation 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 block functions are. provided to . ‘
prevent excessive control rod withdrawal so that

MCPR Goes not ¢o below the #CPR fuel clad-

ding integrity safety limit. The trip

logic ifor this function is 1 out of n; e.q.,

sny trip on one of the six APRM's, 8 IRM's, or k
4 SRii's will result in a rod block. The

ainimum instrument channel requirements i

.ssure su-ilcient instrumentation to assure

the single failure criteria are met. The
minimum instrument channel requirements for the
RBIHM

Nt

may be reduced by one for a short period of time to
allow for malntenance., testing. of calibration.

This time period is only—3% of the operating time

in a month and does not significantly increase 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 expecially
during operation at reduced flow. The ARPM proyidea -
gross core provteccion; i.e., limits the gro_ss'dlthdl'awal
control rods in the normal withdrawal sequence.

In the refuel and startup/hot standby modes,

the APRM rod block function is set at 12% of
rated power. This control rod block provides

the same type of protection in the Refuel and Startup/
Hot Standby mode as the APRM flow bilased rod block
does in the run mode; 1,e.,

prevents control rod withdrawal before a scram is
reached. .
The RBM rod block function provides local protection
of the core, i.e., the prevention of transition
boiling in a local region of the core, for a single
rod withdrawal error from a limiting control rod
pattern. The trip point is flow bilased. The worse .
case single control rod withdrawal error jg analyzed

for each relozd to assure that with the specific trip settings,
rod withdrawal is blocked before the MCPR reaches the MCPR fuel
clacding inteqrity safety limit.

Below 1) percent power, the worst case withdrawal of a single
control rod without rod block actlon will not violate the MCPR
fuel cladding integrity safety limit. Thus, the RBM rod block
function is not required below this power level.

48
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“he IRM rod block function provides local ﬁ
«vz1ll o grose core protcction. Tae scoling
rrrangeoat 19 such that txip setting 1o lcss
then n foctor of 10 above the {ndicoted level.
fazlyoic of e worst €aZ¢ accideat rosults

1q rod blecl cetion before IiCPR approachesa

the MCPR fuel cladding integrity safety limit.

A ¢ownscele irdication on an APDEAM or IRM is an
{niication the {nstrument has failed or {ho instru-
ment'is not sencitive erough. In cither case the
instrumant will net T vzpond Lo changes in control
red moiion and thus conirol rod motion 1s preventéd.
Tie gownscale trips are sctatl 5/125 ol {ull scale.

The xod block vhich occurs wnen the IRM
detectoxrs are not fully inscrted in the
core for the refuel and startup/hot
standby position of the mode switch has
peen provided to assure that thnecse
dotectors are in the cox¢ during reactor
staztup. This, therefore, assures that
these instruments arxe in ‘propcr position
to provide protection during rcactor
startuo. The IRM'S primarily provide
~otcction against Joczl recctivity
cffects in the source and intermodiate
neutron range.

“6r cifcctive emergency core cooling fer small pipe
wcaks,. the LiPCI sysiem must funéiion sincc ¥EaC=
r presSSure Gecs not dccreasc rapicly cno-."g'n l.o
low cithar cove spray O LICI to opexaic 1 time.
~ guicmatic pressure relicf functiion is pm'."i(!cd _
.5 a back-up to tie JiPCI in the event r‘c II'PC;. docs
not operale. Tie arrangement of l':‘.c' trippirg con-
tacts is such as lo provide ihis functlion wion nec=
casary ond minimizne spurious op_cr:\‘.ion. Tic XD

r‘c‘,...s
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"y
sctiings given in the spccification arc adc‘i.'-..‘ftc to
assure the above criteria are met. Rel. Scerion™
6.2.6.3 SAR. The specilication preserves e
cffectivencss of the system during neriods of meain-
tenance. testing, or calibration, and also mini- )
mizes the risk of inagvertent operaiion; i.c., only
ore instrument channel out of service.

Two air cjector off-ges monitors arc provided and
when their trip point is reached, cause an iselation
of the air eiector off-gas line.
when beth instruments reach their high trip poist |
or onc has an epscale trip and the other a down-
scale trip. 1here is a fificen minute celay oclore
the alr ciector off-gas isolation valve is closcd.
This delay is accounted for by tac 30-minutc
holdup time of the oif-gas before it is released to
the stack.

Both instruments are required for trip but the
instruments arc so designcd thal any instrument
failure gives a downscale trip. Tne txip sctiirgs
of the instruments arc sct o that the instanianc-
ous stack rciease rate limit given in Spccification
3. R is rot excecded.

Tour radiation monitors ars provided which
fnitiate isolation of the reacior builéing and
opecration of the stanéby gas treatment sysicm.
The :monitors arc located in the reacior building
ventilation duct and on the refueling {flonr. The
trip logic is a 1 out of 2 foT cach sct and each
sct can initiate a trip independent of the ‘other
set. . Any upscale trip will causc the desired
sction. -Trip seitings of 11 mr/ar for tie
monitors in the ventilation duct arc based upon

Isolntion is initiated

initiating normal ventilation isolation and siznchy,

cas treatment system opeiation lo limit tee doase

LY ™
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3.3 LIMITING CONDITION FOR OPERATION

....... —

3.

4.3 SURVEILLANCE REQUIREMENTS

(a)

()

Control rod withdrawal sequences shall be
established so that maximum recactivity that
could be added by dropout of any increment

of any one control blade would be such that
the rod drop accident design limit

of 280 c¢al/gm is not exceeded. .

Vhenever the reactor is in the startup or

run  wode below 20% rated thermal power,

the Rod Worth Minimizer shall be operable.

A second operator or qualified technical
person pay be used as a substitute for an
iooperable Rod Worth Minimizer which fails
after withdrawal of at least 12 control rods
to the fully withdrawn position. The Rod
Yorth Minimizer wmay also be bypassed for low
power physics testing to demonstrate the
shutdown margin requirements of specifications
3.3.A.1 1f a nuclear engineer is present and
verifies the step-by-step rod movements of
the test procedure.

Amendment No. 42

3.

(a)

(b)

To consider the rod worth miniwizer
operable, the following steps must be
performed:

(1) The control rod withdrawal sequence
for the rod worth minimizer computer
‘shall be verified as correct, (

(11) The rod worth minimizer computer -
on—-line diagnosite test shall be
successfully completed.

(114) Proper annunciation of the select
error of at least onec out-of-sequence
control rod in each fully inserted
group shall be verified.

(Lv) The rod block function of the rod
worth minimizer shall be verified
by attempting to withdraw an out-
of-scquence control rod beyond the
block point.

If the rod worth minizer is inoperable (
while the reactor 1s in the startup or

Tun mode below 20% rated thermal power

and a second independent operator or
engineer is being used, he shall verify
that all rod positions are correct

prior to commencing withdrawal of each
rod group.

57
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4.3 SURVEILLANCE REQUIREMENTS ‘} -

4. Control rod shall not be withdrawn for
startup or refucling unless at lecast two
source range channels have an observed
count rate cqual to or greater than three
counts per sccond. :

5. During operating with limicing control xod
patterns, as determined by the nuclear
enpincer, clther:

1. Doth RBM channels shall be operable; or
b. Control rod withdrawal shall be blocked; or

¢, The operating powex level shall bo
1inlicd so tho the MCFR will :
remain above the MCPR fuel cladding
integrity safety limit assuming a
single error that results in complete

. withdrawal of any single operable

l control rod.

Amendment No. 42
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Se

Prior to control rod withdrawal for staitup
or during refucling verify that at least two
source range channcls have been obscerved

count rate of at least three counts per
second.

When a limiting control rod pattern exists,
an instrument functional test of the RBM
shall be perforred prior to withdrawal of
the designated rod(s) and daily thercafter. (
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anngtlvc of a geacric contiel rod drive
problem and ths rcactor will bte shutdown,

Arso if damage within the coatrol red dilve
cechanisa and in particular, cracks in drive
jaternzl housings, carnot be rulcsd out, then a
generic problem affecting 2 nusser of drives
cinnot be ruled out. Circumferential cracks
Tesulting £rom stress assistod intergranular
cerresics have cccurred in the coller housing
of drives at several BhRs. This type of .
cracking cculd occur in a nuzber of drives

znd if the cracks prepagated until scverance
of the coilet housing occurred, scram could

bs prevented in the affected rods. Limiting
the pericd of operation with a potentially
scvered collet housing and requiring incrcased
suzvcillance after detecting one stuck

rod will assure thar the raactor will not

bz opcrated with a large nusber of rods with
fzilcd collet heusings. .

-~

€. Ccantrcl Tod withdrewal

i. Control rcd drepout 2ccidents as discussed
‘in Reference 6
c.“:7L

2.

e lecad to sigaificant core
oupling intearity is mainteined,
v cf a rod drcpeut accident is
vertravel pasiticn frature
e check 25 only unccudled
iz position. Houwron
tnsd 10 rod movement
txcn that the rod is fol-
1t rx»e. Absence of such response
to ri.e wovesent would provide cause for
suspecting a rod to be uncoupled and stuck.
Restrictirg reccupling verifications to pover
levels above 20X provides assurance that a
rod drop during a wecoupling verification
would not result in a rod drop accident.
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small amount .of rod withdrawal, wxhich {s less .
than a norral single withdrawal facrement, will

ot contribute 1o any Jdamige to the privarn

coolant system. The Jdesign basis is given in
Scction 6.6.1 of the SAR, and the design evalua-, .
tion is given im Séction 6.6.3. This sunport

is not required if the reactor coolant system

is at atmospheric pressure since there would

then be no driving force to rapidly eject a :
drive housing. Additionally, the support is

not required if all control rods are filly

inserted and if an adequate shutdewn rargin :
with cns control rod withdrawn has been d=non- .
strated since the rcactor would renain suberitical’ -

even in the cvent of complete ejection of the
strongest control rod. -

Cortrol rod withdrawal and insertion sequeaces are
cstablished to assure that the maximum inscquence
individual coatrol rod or control rod stgments "
which are withdrawn could rnot be worth gncuzh to
cause the rod drop accident design limit of
280 cal/gam to be exceeded

i¥ they were to drop cus of the cors
in the manner 3defined for the Red Droup Accident. (3)
These scquences are develeped prier to taitial

cperaticn of the unit follo«xrg wny refusling outage
and the rean'renent that an opcerater Follow those
sequaences-is backed up by Lh,,cpc‘alxow of the RR24

or a second qualified station employee.
These sequences are developed to limit
reactivity worths of control rods and
together with the 1ntegral

rod velecizy liniters and the action of tha coatrol

vod ciive system, limit potential reactivity )

inscrtioan such that the results of a congial rod

drop accidcnt will nof excead 2 maxinun fuszl energy ’

contert of 280 cal/gm. The peak fucl crthaAH) cf )
220 cul/ga

is5 belew the energy conteat at which
rapid fuel Jdispersz2l cnd piinary system damage have
been feusd €6 cccur based on experimental data as
is discusscd in Refercnce 1.

The wnziysis cf the control red dvon accident uss
criginaliy presented in Scctiens 7.9.3, 14.2.1.2

and 14.2.1.4 of tke Safety Analysis 2cper:. Izpreve-

moats in anslytical capability have ullewed 2 zie 62
redined ‘toa ly51s of the cantrsl wed dren acei’ons
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Bases (cont'd)

These techniqucil9re deseribed {n a . -
Q‘.

toreal 5ePSF In Bdaltion: a banked

position withdrawal scquence described

in Raference (4) has been developed.

to further reduce incremental rod

woxths, ) :

By using the analytical models

described in those reports coupled

with conservative or worst-cace input

parazctecs, it has been determined

| that for pover levels less than 206%

of rated power, the speciffed limit (typically 1.3X 4K)

on insequence control rod or control
rod segment worths will lioie the peak
fuel enthalpy to less thaa 280 cal/gm,

| Above 20% power even single operator
errors cannot result in out-of-scquence
control rod worths which are sufficlent
to xeach a pecak fucl enthalpy of 280
cal/gm should a postulated control rod
drop accldent occur,

(l)Paone, c.J., Stirn, R.C. end Wooley,
J.A., “Rod Drop Accidcat Anslysis fox
Lacge Lolling Water Reactors",
REGO-10527, March 1972.

( )Scirn. R.C., Poone, C.J., and Young,
I.M., “Rod Drop Accident Auelyais for
Lavge BWR's", Supplement 1 - NEDO-
10527, July 1972

(B)Stitn, R.C., Paone, C.J., ond Haun,
J.H., "Rod Drop Accideat Anelysis for
Large BWR's Addendun Fo. 2, Erposed
Cores', Supplewzeout 2-NEDO 10527,
Jonuary 1973,

The following parameters and worst-case
bounding assumptions have been utilized
in the reload analysis to determine com-
pliance with the 280 cal/gm peak fuel
enthalpy. Method and basis for the rod
drop accident analyses are documented in
Reference 6. Each core reload will be
analyzed to show conformance to the
limiting parameters.

Ao .
factor(g

b. The delayed neutron fractioﬂ chosen

for.the bounding reactivity curve.

¢. A beginning-of-11ife Dopplerx reactivicy feed-
back.

d. Scram times slower than the technical
Specificatien rod scram insertion rate

“(Section 3.3, C.1) |
e¢. The maximum possidble rod drop velocity
(3.11 fc./sec.) e

f. The design accident and scram reactivity
shape function.

g. The minimum woderator temperatuxc to reach
critfcalicy. :

- R 4
{(4) c.J3. Paone, "Banked Position Withdrawal

Sequence” Licensing Topical Report
NEDO-2123, January 1977,

(S)Io fnclude the pover spike effect caused by gaps
between fuel pellets.

(6)5cneric Reload Fuel Applicaticn
REDE-24011-P-A ™

*Aporoved tevision number at time 62a
“reichd fuel analyses are performed.
i

[

inter~assembly .local pover peakiag ‘ (




Bases

(con'd)

It is recopnized that these bounds are
conservative with reuspect to expected
operating conditlons. If any one of the
above condltions 1s not satisfled, a more
detailed calculation will be done to show
compliance with the 280 cal/gm design limit.

In most cases the worth
rods or rod segments

of in sequence

in  conjunction with the actual
values of the other important accldent analysis
paramcters described above would most likely
result in a peak fuel enthalpy substantially less
than the 280 cal/gm design limit.

Should a control drop accident result in a peak
fuel energy content of 280 cal/gm less than

660 (7 x 7) fuel rods are conservatively
estimated to perforate. This would result in an
of[slte dose well below the guideline value of
10CFR 100. For 8 x 8 fuel, less than 850 rods
are conservatively estimated to perforate with
nearly the same consequences as for the 7 x 7
fuel case because of the rod power differences.

Amendment No. 42

£

The Rod Worth Minimlzer provides automatle
supervision to ansurc that out of asequence
control rods will not be wlthdrawn or inserted;
f.e., Lt limits operator deviations from planned
withdrawal sequences. Ref. Section 7.9 SAR.

It serves as a backup to procedural control of
control rod worth. In the event that the Rod
Worth Minimizer is out of service, when required,
a licensed operator or other qualificd

technilcal employee can manually fulfill the
control rod pattern conformance functlons of the '
Rod Worth Minimizer. In this case, procedural-
control is exercised by verlfying all.control

rod positions after the withdrawal of each

group, prior to proceeding to the next '

group. Allowing substitution of a second
independent'operator or enpgineer in case.

of RWM inoperability recognizes the capability

to adequately monltor proper rod sequencing in

an alternate manner without unduly restrice—~ ’
ing plant operations. Above 20% power, there is .
no requirement that the RWi be operable sipce

the control rod drop accident with out-of-
sequence rods will result in a peak fuel

encrgy content of less than 280 cal/gm. To
assure high RWM availability, the RWX is

requried to be operating during a startup

for the withdrawal of a significant number - (
control rods for any startup after June 1, 1974 .-

The Source Range Monitor (SRM) system performs

no automatic safety system function; i.e., it
has no scram function. It does provide the

62b
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operator with a visual indication of ncutron
jevel. This is needed for krowledgeable and
c¢:ificiont reactor startup at low neutron level.
Tne consequences of reactivity accldents ave
“vactions of the initial neutron flux. The '
requirement of at least 3 counts per second
cssutres that any traasient, should it occur
begias at or above the inttial value of lO"é

of rated peuwer used in the analyses of transients
from cold conditions.  One operable SRM channel
would be adequate to monitor the 2pproach to
erizicality using homojencous patterns of
ccattered control rod withdraval. A minimum
of t~o cperable SRM's are provided as an added
conscrvatism,

=]

The Rod Block Monitor (RBY) is designed to auto-
zically preveat fuel damage in the event of
~roncous rod withdrawal from locations of high
swer density during high power level operation.
o channels are provided

ypossed from the console for maintenance and/orx

asting. Tripping of onz of the chaanels will block

rronaocus rod withdrawal seen enough to preveat frel
o This system backs up the cperator who with-

The

¢¢ restrictions with one channel out of

conservatively assure that fuel demage

oceur due to rod withdrowal errors wien

Amanciensts 17718 and 19/20

Tl

and one c¢f these may be

rods according to a written sequence.

i
t
failure. These awendments show that during
oncration with certain limiting control
withdrawal of a cesignated singl
init in ane or naove fuel rods
a

[
e v

the

cenem
ith

o
L0

£ ~

i 1T s Judpgen Geat Ecszing of the RBM
sustor prier to withdrauval of such rods to assure
s oporeability will assure that impreper with-
It is the respoasibility
{ tue iluclear LEagineer to {dentify these limiting
sotiorns cod the designated reds eitiier when the
patcerns are initially established or as they

velop due to the oceurrence of inoperable control

O

S ahout

E. } . .o .

. 4 N » -~

LI . . (Y
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Scram Insertion Tirces . -t

The control xod system 4s-analyzed to bring the
reactor subcritical at a rate fast enough to .
prevent fuel-damage; i.e., to prevent the KCER
from becoming less than the MCPR fuel cladding
integrity safety limit. B&nalysis of

the limiting power transient shows that
the negative reactivity rates resulting
from the scrain with the average response
of .11 the drives us given in the above |
specification, provide the required pro-
tection, and MCPR remains greater than the
MCPR fuel cladding integrity safety limit.

¢

Tue winicum amount of reactivity to be
inscried during a scrap is controlled by
pcr:i:;‘ng-no zure than 108 of the operadie
rods to.have leng scram times. In the
analviical trazteant of the transicns, 390
ziiliseconds ore aulleved between a acutron
sensor reaching the scram point and the
start of cotion of the centrol rods. This
is udequote and conservative waen cocparaed

te the typlically observed time delay of
ke 270 milliscconds. Approxizctely 70
williscconds afier ncutron flux reaches

~

the

{
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The desipgn ohjective of tht standby liquid
control system is to provide the capability of
bringing the reactor from full power to o cold,
xeron-free shutdown assuming that none of the
withdrawn control rods can be inserted. To
nieet this objective, the Hquid conlrol system
is designed lo inject a quantity of boren which
produces a concentrationof no less than
600 ppm of boron

in the reactor core in less than 100 minules.

! 600 Dbpm Loron concentration in the reactor

\

core is required to hring the reactor (rom full
power to a 3%cAKk or more subcritical
condition considering

the hot to cold rcactivily swing, xenon
poisoning and an additional margin (25%) for
possible imperfect mixing of the chemiceal
solution in the reactor water. A mininmum
quantity of 31478 gallons of solution having a
13, 4% sodium pentaborate conceatration is
required to meet this shutdown requirement,

The time requirement (100 minutes) for inscer=
tion of the boron solution was selected to over—
ride tho vaic of reactivity inserlion duc lo
conldown of the reactor followingg the xenon
poisen paak. For a requived puping raie of
39 gallons per minute, tha maximum storage
volume of the horon solulion is established

as 1, 059 pallons (158 gallons are contained
below the pumyp suction and, therefore, cannot
be inserted).

Daron concentration, solution temperature, and
volume are ciecked on a frequency to assure a
high reliability of eperation of the systein
showld it ever be required.  Experience with
pumip operability indicaics that monthiy testing
is adequate to detect if failures have occurred.

Amendment No. 42 :

g i

Components of the system are checked periodically

as described above and make a functional test of

the entire system on a frequency of less than once
during each operating cycle unnecessary. A test

of onc installed explosive charge s made at least
once during each opcrating cycle to assure that the
charges have not deterlorated, the actuation clrcuit
is functioning properly, the valve functions properly,
and no flow blockages exist. The replacement charge
will be sclected from a batch for which there has been
a successful test Fiving. Recommendations of the.!
vendor shall be followed in maintalning a five-year
11fe of the cxplosive charges. A continual check of
the firing circéuit continuity 1s provided by pilot
lights in the control room. '

The relief valves in the standby liquid control
system protect Lthe system piping and positive
displacement pumps which arce nominally
destgnedfor 1500 psig protection from over-
pressure.  The pressure relicf valves discharge
back to the standby liquid control solution tank.

Only one of the two standby liquid control
pumping circuils is needed {or proper opCueda-
tion of the system. [ onc pumping circuit is
found to be Inoperable, there is no immediate
threat to shutdown capability, and reaclor oper=
ation may continue while repairs are bheing
made. Assurance that the remaining system
will perform its intended fungtion and that the
reliability of the system is good is obtained by
demonstrating operation of the pump in the
operable civeuit at least once daily.

‘fhe solution saturation temperature of 13%
sodlum pentaborate, by weight, is 59°F. To
puard against boron precipitation, the solution
including that in the pump suction piping is
kepl at least 1 above the saturalion terper-
ature by a tank heater and by heat lracing in

- . Lo e o .
the pumyp suclion pping. The 10°F margin is
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3.5 LIMITING CONDITION FOR OPERATION

DPR-25 C:>
4.5 SURVEILLANCE REQUIREMENT '

Averaga Planar LIHGR

buxring steady state power operation, the
Average Planar Linear Heat Generation Rate (APLHGR)

of all the rods in any fuel assewnbly, as
a function of average planar exposure, at
any axial location, shall not exceed the
mixinmum average planar LHGR shown in
Figure 3.5-1. If at any time during
operation it is detexmined by normal sur-
veillance that the limiting value for
APLIIGR is being exceeded, action shall be
initinted within 15 minutas to restore
oparation to within the prescribed 1limits,
If the APLHGR is not returned to within
the prescribed limits within two (2)
houra, the reactor shall be brought to
the Cold shutdown condition within 36
hours. Surveillance and corresponding
action shall continue until reactor opera-
tion io within the prescribed limits.

Amendment No. 42

I.

Averaqe Planar Linoar Heat Genaration
Rate (APLIIGR)

The APLHGR for each type of fuel as a
function of average planar exposure shall
be determined daily during renctor opera-
tion at > 25% rataed thermal power.

818
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4 { 4P/P ) max = Maximum power spiking penalty m
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. DPR~25

3.5 LIMITING CONDITION FOR OPERATION

Local LHGR
During steady state power operation, the
linear heat generation rate (LIGR) of

any rod in any fuel assembly, at any axial
location shall not exceed the maximum
sllowable LUGR as calculated by the
following equation: .

LHGR < LIGR AP L
masx el 4 | 1-{"P ) max \TT

LUGR
d = Design LHGR = 17.5 Kw/ft. 7x7

fuol

3.4 kw/ft for all 8xg fuel tvoes

0.036 for 7x7 fuel and 0.0
for Ox8 fuel

LT = Total core length = 12 ft,

I. =™ Axial position above bottom of.
core

IZ ot apy time during operation, it is
dutarnined by normal surveillance that the
limiting value for IHGR is being axcooded,
nction shall bo initiated within 15 minuten
f.0 xestoxe operation to within the prescribed
Iimits. I€ the I1JGR in not returned to with-
in the prescribed limits within two (2) hours,
thae roactor shall bo brought to the Cold Shut -
aown condition within 36 hours. Surveillance
and corresponding action shall continue un-
tll reactor operation ig within the pre-

scribed limits.

Amendment No. 42

4.5 SURVEILLANCE REQUIREMENT

Linear Heat Generation Rate {LHGR)

The LHGR as a function of core height shall
be checked daily during reactor operation
at > 25% rated thermal power.

’,

8lp-1

———
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PLANAR AVERAGE EXPOSURE (MD/T)

MAXIMUM AVERAGE PLANAR LINEAR
HLAT GENERATION RATE (HAPLHGR)
¥S. PLANAR AVERAGE EXPOSURE
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Amendment No.

5,000 10,000 15,000 50.(!::
FLAMAR AVERAGE CXPOIUNT IMvwih)
mmuu :.vr RAGE FLANAR LIMEAR HEAT GCNERATION RATE (MAPLHGHY

VEASUS PLANAR AVERAGE EXPOSURE
Fiqure 3.5-1
(Sheet 3 of 5)
42

81C-3



12

3

Dresden Unit 3
Fuel Type: PEDRB282

10000 2000 30000

Dresden Unit 3
Fuel Type: TD230

BRI SH TR

11
s i
& i
!
o h
a i
ot 3
3 2
m 1
$4 i
g i
5 HiH
©
@
£ 0
$4
o
2T
166
38
5, &
Q4 =
5
] 15
L
']
b
5
o 14k
> .
<
¢ 13
a
=
1
1
b
i
1d

1Q00C 20000 30000 T0L00
PLANAR AVERAGE EXPOSURE (WD/T)

Maximum Average Planar Lincar Heat Generation Rate (MAPLIHGR)
va, Planar Average Exposurc Fiqure‘3.5—1)

Amendment No. 42

{Sheet 4 of 5

81Cc-4

v Ve



13

12.

10

13

12

MAXIMUM AVERAGE PLANAR LINEAR HEAT GENERATION RATE (Kw/ft)

10§

Amendment No. 42

11-=

_DPR-25

Dresden Unit 3
FUEL TYPE: 8D250

1000C 20000

Planar Average IExposure

Dresden Unit 3
FUEL TYPE: 8D262

0 100C0 20000 ) 30000 . 40000
Planar Averss~ Exposupe (MWD/ST)
Tiqure 3.5-1 MAXTMUM AVFRAGT PLAMAR LINEAR HEAT GPYERATTON

" (Sheet S of 95) RATE (MAPLIFR) vs. PLANAR AVFRRGF FYPOSRF

81C-5



't

1.5 Limiting Conditions for Operation Bases

A

+ e SRV

core $pray and LPCI Mode of the RIR
§ygggm ~ This spccification assuxces
that adequate emexrgency cooling
capability is available. '

pased on the loss of coolant analyses
included in References (1) and (2) in
accordance with 10CFR50.46 and Appen-
dix K, core cooling systems provide
sufficient cooling to the coré to
dissipate the energy associated with
the losa of coolant accident, to limit
the calculated peak clad temperature
to less than 2200°F, to assure that
core geomeltry remains intact, to limit
the core wide clad metal-water reaction
to less than 1%, and to limit the cal-
culated local metal-water reaction

to less than 17%.

The allowable repair times are es-
tablished so that the average risk rate
for repair would be no greater than

the basic risk rate. The method and
concept are described in Reference

(3). Using the results

(1) "Loss of Coolant Accident Analyses Report
for Dresden Units 2, 3 and Quad-Citiles
Units 1, 2 Nuclear Power Stations,”
NEDO-24146A, Revisionl, April 1979.

Amendment No. 42

) | | ©

, developed n this refer- :
ence, the repalr period is found tn be leses 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 of-
fect of the two svstems to timit excessive clad :

temperatures must also he coasidered. The

test interval specificd in Specification 4.5 was
3 menths. Therefore, an ailowzhic rentir
period which maintains the baszic risk éonsidcr— '
ing single failures shouid be less than 43 davs (
and this specification is within this period. .
For multiple failures, a skorier interval i's
specilied and to impreve the assurance that

the remaining svstcms will function, a daile®
test is called for. - Alikavgh it is recomnized
that the information given in :‘(‘f('l'('n(‘g 3 sro-
vides a quantitative method to estimate :\llr‘)\\'-
able repair times, the lack of operating data to
support the analvtical approach pre\'(-n.t‘s com-
plete acceptance of this niethad at this time.
Therefore, the times tated in the specific *
items were established with due regard to

Judgment.

Should one core spray subs=vstem become in-
opefablc. the remaining core sprav and the
entire LPCI system are available should the : ' <

(2) NEDO-20566, General Electric
Compan{ Analytical Model for Loss-
of-Coolant Analysis in Accordance

with 10CFRS50 Appendix K.

(3) APED-"Guidelines for Dctermining
Safe Test Intervals and Repair
Times for Engincered Safeguaxds” -
April 1969, I.M. Jacobs and
P.W. Marxriott.
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.S Limiting Condition for Operation Bascs (Cont'd)

heat generation rato even {f fuel pecllet
densification is postulated. The power

! HNECIwnanY is disccused in
Reference 2 and assumcs A
linecarly increasing variation in axial
gaps beuween core Lottom and top, and
assunes with 95% confidence, that no -
porc than one fuel rod excecds tho design
L1GR due to power spiking.

X, Finimm Critical Power Ratlo (MCPR).

The steady state values for MCPR specificd
in this Specification vere sclected to
provide pargin to accomaodate transients
and uncertainties in monitoring the core
operating statec =3 well as uncertainties
in the critical power correlation itself.
These values also assure that operation
will be such that the jnitial.condition

% assuned for ic-LOCA 2nalysis, plus 2% un-

certalnty is satisfied. vov a0y of the special

set of transicnts or disturbance causcd by
single operator error ot single cquipment
calfunction, it is required that deslgn
anaiyses initinlized at this steady state
operating linit yield = MCPR of not less than
that specified in specification 1.1.A at any
tioe during the transient assuming instrunent
trip settings given in Specification 2.1, For

(;;S et

4 .

The mést limiting tranagion
t . -
MCPR ore generally: - 3 with rospev. ta :

a) Rod withdrawal errxor -
b) -

o s .
Yggggejcctlon or turbine trip without

c) Loss of feedwater hcater

fevcrél factors influence which of thesnsa

-cansionts results in the larges

in crltxcal power ratio svch gn Ehgcggggig?c

fuel loading, exposure, and fuel type. The

curreng cycles reload licensiny analyses .'
specifies the limiting transient foxr a given
oxposure increment for each fuel type The g
values specified as the Limiting Conditlon of (
Qperation are consarveztively chonen

moat rxestrictive ovor t -0 bound the '
each fuel type. ho entire cvc&e for

For core flow rates loss than rated,

the stcady state MCPR i3 increased by the

formula given in the Specification. This

assure that the MCPR will be mainzained

greater than that specified in Specifi-

cation 1.1.A even in the event that the
novor-generator sat speed controller

causes the scoop tube positioner for the :
fluid coupler to move to the maxicum

speed position,

analysis of the ther=al conscquencas of these

transients, the
the limiting condition of opecation bounds the initial value of
MCPR aSsumed to exist prior to the initiation of the transients.
This inicial condition which is used in the transient analyses.
will preclude violation or the HCPR fucl cladding integrity safety
limit. Assumptions and methods used in calculating the required
steady state MCPR limit for each reload cycle are documented in
Reference 2. The results apply with increasing conservatism while
operating with MCPRs greater than specified.

i Amendment No. 42

value of NMCPR stated in this speci[icition for (2)

"Generic Reload Fuel Appli , .
NEDE-24011-P~A* pplication,

* ) .
Qppxoved revision number at time reload
uel analyses are performed.
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Sﬁerillunée-Rgguircm:nto Bases (cont'd)

Averape Planar LIGR . : _ K.

At core thermal pover levels legs than o

equal to 25 per ccnt, operating plant
experlence and therxmsl hydraulic analyses
inalcatc that the resulting average planar

LIHGR 15 below the maximum average planar LHGR
by a considerable margin; thereforc, cveluation
of the averapge planer LUGR below this power
level 1s not necessary. The daily require-
rant for clacuvlating average plerner LHGR
above 25 pzr cent rated thermal power 1is
sufficient since power distribution shifts
sre slow when there have not been signifi-
cent power or control rod changes.

Lgcal LICR

The LEGR as a function of core height shall

bs checked daily during reactor operation ot
greeter than or eaqual Lo 25 per cent power to
gatormine 1f Tuel burnup oxr coentxol xold movement
ras czused chenges in power distribution.

A limiting LHGR value is precluded by a
considerable margin when employing a per
missible control rod pattern below 25% rated
thermal power.

Amendment No. 42

Minimunm Critical Power Ratio (MCPR)

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

at nirinur recirculation punp 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 cxcess 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 distributiom
shifts are very slow when there have not been
significant power or contrul rod changes.

In addition, the K_ correction applied to

the LCO provides miargin for flow increase (
from low flows, . SRS
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3.6 Cdnrrne CONDITION FOR OPERATION 4.6 SURVEILLANCE REQUIREMENT
an orderly shutdown shall be initiated
and the reactor shall be in a Cold
Shutdown condition within 24 hours.
2. The primary containment sump sompling

system and an air sampling system shall

be operable during power operation. If
either a sump water sample or a contain-
ment air sample cannot be obtalned for any
rcason, reactor operation is permissible
only during the succeceding seven days unless
the system 13 made operable during this
period.

E. Safety and Rellef Valves

l.

During reactor power operating conditions
and whenever the reactor coolant pressure
is greater than 90 psig and temperature
greater than 32005, all eight of the
safety valves shall be operable. The
solenoid activated pressure valves shall
be operable as required by Specification
3.5.D.

If Specification 3.6.E.1 13 not met, an
orderly shutdown shall be initiated and
the reactor coolant pressure and temper-
ature shall be 790 psig and >320°F within 24 hours.

Amendment No. 42

2. The primary containment sump sampling
and air sampling system operability
will be observed dally as part of
4.6.D.2,

-

E. Safety and Relief Valves

A minimum of 1/2 of all safety valves
shall be bench checked or replaced with
a bench checked valve each refueling
outages. The popping point of the
safety valves shall be sct a3 follows:

Number of Valves Set Point (Psiq)

\ 1

L115*
2 1250
230
5 §2+Q
2 1250
The allowable set point error for each

is 21%

All relief valves shall be checked for
set pressure each_ refueling outage. The
set pressurcs shall be:

valve

Number of Valvesn Set Point (Psia)

‘ % 1115*
< 1130
2 < 1135

*Target Rock combination safety/reiief valve

1
i

|
|
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Nases:

3.7

A.

Primary Containment — The integrity of the
primary contaiment and operation of the
cmergency core cooling system fn combination,
limit the off-sile doses to vadues less than tiwose
sugeested in 10 CFR 100 in the event of o hveak
in the primavy system piping. Thus, conlain-
ment integrily is speciticd whenever the poten-
tial for violation of the primary veactor svstem
integrity existse Concern shout such o viela-

Ction oexists whenever the reactor is critieat and

above atmosphevie pressure. An execption is
made to this requirement during initial core

loading and while the low power test progriam

is being conducted during initial core Toading
and while the tow power test progeam is Leing
conducted and veady aceess ta the renctor ves-
sel is required. There will be no pressure on
the system at this time which will eeatly
reduce the chances of a pipe hyreak. The
reactor may he taken evitieal during thix peviod;
however,. restrictive operating procedures will
be in effect again to minimize the probability of
an accident occurring,  Procedures and the Rod
Worth Minimizer would limit control wourth to
pr.ec]. ude a peak fuel enthalpy

oL 28U cal/gm. In addition,
in the unlikely event that an excursion did oceur,
the reanctor building and suandhy gas treatment
system, which shall he operational during this
time, offcrs a sufficient havrier to keep off-site

doses well within 10 CFR 100,

The pressare suppression pool wader provides
the heat sink for the reactor primary system
energy release following a postulated vupture
of the system. The pressure suppression
chamber water volume must absorb the

Amendment No. 42

assacinted deeay and struetural sensible heal
released duving primorvy system blowdown {rom
FOOD sy, )

Since all of the gases in the deywell ace purped
into the pressure suppression chanbor air
space during a loss of coolimt accident, the
pressare reselling from isothermal compres-
sion plus the vapor pressave of the lquid most
not execcd 62 prig, the suppression chamber
design pressure. The desipn volame of the
suppression chamiber (wiader and qur) was
ohtzined by considering that the tolal volume of
reactor cootant 1o be condensed is dischirged
to the suppression chamhber and that the dry-
well volume is purped to the sappression cham-
bev., Ref, Seetion 5,.2.3 SAR.

Using the minimmm or maximum water vo'umes
piven ia the specification, conlainment pres-
sure daring the desizn basis accident is approxi-
mately 8 paig which is below the design of 62
prig. Maximum water volume of 115,655 13
results in o downcomer submergence of | feet
and the minimum volume of 112, 000 13 results
in 2 subimergence approximately 4 inches less,
The majority of the Bodega tests (¥) were run
with a submevged length of 4 feet and with com-
plete condensation.  Thus, with respect to
dovnconr subnwergence, this specification is
adcquate. ‘

Fxperimental data .indicates that excessive
stcam condensing loads can be avoided if
the peak temperature of the suppression
poonl is maintaincd below 160°F «during any
perio! of relief valve operation with sonic

conditions at the discharge exit. Specifica-

¢

Bodeyga Bay Preliminarxy Hazards lZuanary

Repost, Apnendix 1, Docket S0-205,
Necenber 28, 1962,
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO. 42

TO FACILITY OPERATING LICENSE NO. DPR-25

COMMONWEALTH EDISON COMPANY

DRESDEN NUCLEAR POWER STATION, UNIT NO. 3

DOCKET NO. 50-249

Introduction

By letter dated December 10, 1979 (Reference 1), and supplemented by
References 2 and 8, Commonwealth Edison (CE), the licensee, proposed
amendments to Dresden Unit 3 License and Appendix A, Technical Specifica-
tions. CE has proposed these amendments to support its review of future
reloads for Oresden Unit 3 under the provisions of 10 CFR 50.59.

Qur approval is only for the proposed amendment and does not constitute
approval of CE's future reloads under the provisions of 10 CFR 50.59.

Evaluation

Safety Limit Critical Power Ratio (SLMCPR)

This change provides SLMCPRs in the Technical Specifications for all currently
approved core loadings. With retrofit 8x8 fuel in the core the SLMCPR limit
"is specified as 1.07. Without retrofit 8x8 fuel the SLMCPR 1imit is 1.06.
These 1imits have previously been found acceptable for this use in Reference 4
and on this basis the proposed change is acceptable. :

Rod Drop Accident (RDA) Design Limit

The RDA design 1imit has been modified from 1.3%A maximum rod worth to

280 cal/gm peak fuel enthalpy rise. The 280 cal/gm design limit is accept-
able per Standard Review Plan NUREG-75/087. Also, the power level below
which the rod worth minimizer is required was increased from 10% to 20% of
rated. This is conservative by comparison to the previous specification
and is acceptable.
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Maximum Average Planar Linear Heat Generation Rate (MAPLHGR)

New MAPLHGR curves reflecting the improved flooding characteristics of
retrofit 8x8 fuel have been proposed by the licensee. Curves for 8x8,
8x8 retrofit, and 7x7 fuel of the various enrichments anticipated for

future Dresden Unit 3 reloads and extending to burnups of 40,000 MWd/t
have been proposed (References 1, 6, and 8).

Based on our previous approval of MAPLHGR curves reflecting 8x8 retrofit

fuel reflood characteristics (Reference 10) and extension of burnup to

40,000 MWd/t (Reference 9), the licensee's proposed changes are acceptable.
However, because the new curves are based. on an assumed fuel loading with -
- 156 retrofit assemblies, any reload with fewer such assemblies will be

autside the scape of this approval.

Linear Heat Generation Rate (LHGR) Power Spiking Penalty

The LHGR power spiking penalty for 8x8 fuel has been incorporated in the
safety analyses by the reduction of the LHGR 1imit by an equivalent amount.
This change has been generically accepted by our Reference 5 letter.

Power Peaking

The licensee has proposed to change from a total peaking factor formulation
to a ratio of the fraction of limiting power density to fraction of rated
power formulation for the local power peaking adjustment of neutron flux
reactor protective system logic. This change in formulation has previously
been approved for other BWRs, e.g., Reference 3. These two formulations
are identical in their results but the proposed formulation eliminates

the need for different 1imits for different fuel types. The Timitations
will be applied above 25% rated thermal power which fis consistent with

the LHGR surveillance requirements and the Standardized Technical Specifi-
cations. This is acceptable.

Safety/Relief Valve (SRV) Setpoint

A reduction in the SRV safety function setpoint has been proposed. The SRV
relief function setpoint was reduced to preclude multiple relief valves
discharges. The proposed change would reduce the SRV safety function set-
point to the same value for consistency. The licensee plans to use this
setpoint in future analyses. This reduction is conservative with respect to
reactor vessel pressure relief function. It is also a small reduction =15 psi,
S0 tha% there is no significant increase in valve demand, and thus, probability
of failure.



Water Level Setpoints

The current Technical Specifications have water Tevel setpoints referenced

to the top of the active fuel, Different active fuel lengths, as is the case
for the 8x8 and 8x8R fuels, may confuse the specification and surveillance
requirements. Therefore, the Ticensee has proposed to define the top of the
active fuel as 360 5/16" above reactor vessel zero and the reactor Tow water -
level scram and ECCS initiation setpoints at 143 7/8" and 83 7/8" above the
top of the active fuel, respectively. These definitions and setpoints are
conservative values compared to those used in the reactor safety analyses.
These findings are based on current acceptable fuel assembly designs and any
application of other designs would require specific justification of water
Tevel setpoints.

The reactor low water level scram setting and ECCS initiation setting have
heen established as 144 inches and 84 inches above the top of the core,
respectively, to assure that the scram occurs at or before the value assumed
in reactor safety analyses.

Overpressure Protection Margin to Safety VYalve Setpoint

CE has proposed to delete the portion of the license restriction that
requires reactor power level restrictions to maintain pressure margin to
safety valve (SV) setpoints during the worst case pressurization transient.
This restriction was imposed by the licensee to avoid an extensive outage
in the event of SV discharge to the drywell. Qur criteria for overpres-
surization protection (Standard Review Plan 5.2.2, NUREG-79/087) have been
that "for the design basis normal operational transients, relief valve
capacity must be sufficient to 1imit the pressure so as to prevent SV dis-
charge directly to the containment," and "for the most severe abnormal
operational transient, with reactor scram, the SV capacity should be suf- -
ficient to limit the pressure to less than 110% of the reactor coolant
pressure baoundary design pressure." These criteria are satisfied by the
proposed change.

Further, we do not consider the SV discharge to the drywell a safety concern,
since all safety systems are to be qualified for LOCA environment which is
more severe than the possible SV discharge. We have also reviewed BWR pres-
sure relief systems operating experience (NUREG-0462) and have found that
operating experience with SVs has been essentially failure free.

Coastdown Feedwater Heater Restrictions

The licensee has proposed that the license restriction include a requirement
to perform a safety evaluation if off-normal feedwater heater operation is
needed. We consider this restriction appropriate.
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Typographical Corrections and Clarification of Bases

The remaining changes fall into the category of typographical corrections

and clarification of bases and do not, as such, represent a significant
safety concern,

Environmental Consideration

We have determined that the amendment does not authorize a change in
effluent types or total amounts nor an increase in power level and will
not result in any significant environmental impact. Having made this
determination, we have further concluded that the amendment involves
an action which is insignificant from the standpoint of environmental -
impact and pursuant to 10 CFR Section 51.5(d)(4) that an environmental
jmpact statement or negative declaration and environmental impact
appraisal need not be prepared in connection with the issuance of this
amendment.

Conclusion

We have concluded, based on the considerations discussed above, that:

(1) because the amendment does not involve a significant increase in

the probability or consequences of accidents previously considered and
does not involve a significant decrease in a safety margin, the amendment
does not involve a significant hazards consideration, (2) there is
reasonable assurance that the health and safety of the public will not

be endangered by operation in the proposed manner, and (3) such activities
will be conducted in compliance with the Commission's regulations and

the issuance of the amendment w11 not be inimical to the common

defense and security or to the health and safety of the public.

Dated: April 16, 1980
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UNITED STATES NUCLEAR REGULATORY COMMISSION
DOCKET NOS. 50-237 AND 50-249
COMMONWEALTH EDISON COMPANY

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY
OPERATING LICENSE

The U. S. Nuclear Regulatory Commission (the Commission) has issued
Amendment No. 42 to Facility Operating License No. DPR-25 issued to
Commonwealth Edison Company, which revised the license and Technical Spec-
ifications for operation of the Dresden Nuc]ear Fower Station, Unit No. 3,
located in Grundy County, I11inois. The amendment is effective as of |
the date of issuance. “

The amendment (1) authorizes changes to the Technical Specifications to
support review of future reloads for Dresden Unit 3 under provisions of 50.59
and (2) modifies license condition 3.E. to assure a conservative MCPR operating
1imit during coastdown operation.

The application for the amendment complies with the standards and require-
ments 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. Prior public notice of the
amendment was not required since the amendment does not involve a significant
hazards consideration.

The Commission has determined that the issuance of the amendment will not
result in any significant environmental impact and that pursuant to 10 CFR
Section 51.5(d)(4) an environmental impact statement, or negative declaration
and environmental impact appraisal need not be prepared in connection with

jssuance of the amendment.



B e —

For further details with respect ta this action, see (1] the application
for amendment dated December 10, 1979 as supplemented February 6 and March 24,
1980, (2) Amendment No. 42 to License No. DPR-25 and (3) the Commission's
related Safety Evaluation. Al1 of these items are available for public
inspection at the Commission's Public Document Room, 1717 H Street, NW.,
Washington, D. C., and at the Morris Public Library, 604 Liberty Street,
Morris, I1linois. A copy of items (2) and (3) may be obtained upon request
addressed to the U. S. Nuclear Regulatory Commission, Washingtoh, D. C. 20555,
Attention: Director, Division of Operatiné Reactors.

Dated at Bethesda, Maryland, this 16th day of April 1980.

;2%;;EE~NU AR REGULATORY COMMISSION

Vernon L. Rooney/ Acting Chief
Operating Reactors Branch #3
Division of Operating Reactors

toiing 13 0l T~



