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Dear Mr. Abel:

In response to your application dated January 28, 1981, supplemented by
your letter dated February 23, 1981, the Commission has issued the
enclosed Amendment No. 58 to Provisional Operating License No. DPR-19
for Dresden Nuclear Power Statfon Unit 2.

This amendment (1) authorizes changes to the plant Technical Specifi-
cations which you proposed to support your review of future reloads for

Dresden Unit 2, under provisions of 10 CFR 50.59 and (2) modifies license

condition 3.F to assure a conservative MCPR operating 1imit 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 Notice of Issuance are also

enclosed.
Sincerely,
Original signed by -
Dennis M. Crutchfield
Dennis M. Crutchfield, Chief
Operating Reactors Branch #5
Division of Licensing
Enclosures:
1. Amendment No. 58 to
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WASHINGTON, D. C. 20555

March 31, 1981

Docket No.-50-237
LS05-81-03-081

Mr. J.S. Abel

Director of Nuclear Licensing
Commonwealth Edison Company
P. 0. Box 767

Chicago, I11inois 60690

Dear Mr. Abel:

In response to your application dated January 28, 1981, supplemented by
your letter dated February 23, 1981, the Commission has issued the
enclosed Amendment No. 58 to Provisional Operating License No. DPR-19
for Dresden Nuclear Power Station Unit 2.

This amendment (1) authorizes changes to the plant Technical Specifi-
cations which you proposed to support your review of future reloads for
Dresden Unit 2, under provisions of 10 CFR 50.59 and (2) modifies license
condition 3.F to assure a conservative MCPR operating 1imit 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 Notice of Issuance are also
enclosed.

Sincerely,

éeZﬁ%? ﬁ (;Y‘utc‘hé’ﬁ;,?éc ef

Operating Reactors Branch #5
Division of Licensing

Enclosures:

1. Amendment No. 58 to
DPR-19

2. Safety Evaluation

3. Notice

cc w/enclosures:
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Assistant Attorney General
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I11inois Department of Nuclear Safety
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Director, Standards and Criteria
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U. S. Environmental Protection
Agency

Washington, D. C. 20460

U. S. Environmental Protection
Agency
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COMMONWEALTH EDISON COMPANY

DOCKET NO. 50-237

DRESDEN NUCLEAR POWER STATION UNIT NO. 2

AMENDMENT TO PROVISIONAL OPERATING LICENSE

Amendment No. 58
License No. DPR-19

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

A. The application for amendment by the Commonwealth Edison
Company (the licensee) dated January 28, 1981, supplemented
by your Tetter dated February 23, 1981, 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 regu]at1ons and all applicable
requirements have been satisfied.

810400047



2.. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license
amendment and paragraph 3.B and 3.F of Provisional Operating License No.
DPR-19 are hereby amended to read as follows:

3.B Technical Speéifications

The Technical Specifications contained in Appendix A
as revised through Amendment No. 58 , are hereby
incorporated in the license. The Ticensee shall
operate the facility in accordance with the Technical
Specifications.

3.F 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 bounding for the new condition.

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

FOR THE NUCLEAR REGULATORY COMMISSION

Dennis M. Crut&M

Operating Reactors Branfh #5
Division of Licensing

i Attachment:
Changes to the Technical
Specifications

Date of Issuance: March 31, 1981
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ATTACHMENT TO LICENSE AMENDMENT NO. 58

PROVISIONAL OPERATING LICENSE NO. DPR-19
DOCKET NO. 50-237

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

81
81B
81B-1
81C-1
81C-2
9 (Blank page) 81D

NOYOT BN

11 85A
12 85B
13 86A
14 90

22 Add pages: 81C-3
26 81C-4 and
29 81C-5



: ' DPR-19 . .
I. Limiting Conditions for Operation (LCO) ~ The N. Mode - The reactor mode is that which is

limiting conditions for operation specify the established by the mode-selector-switch.
minimum acceptable levels of system perform-

ance necessary to assure safe startup and op- 0. Operable - A system Or component shall be
eration of the facility. When these conditions considered operable when it is capable of
are met, the plant can be operated safely and performing its intended function in its re-
abnormal situations can be safely controlled. quired manner.

J. Limiting Safety System Setting (LSSS) ~ The P. Operating - Operating means that a system
1initing safety system settings are settings on or comronent is performing its intended
instrwientation which initiate the automatic functions in its required manner.
protective action at a level such that the safety
limits will not be exceeded. The region Q. Operating Cycle -Intcrval between the end
between the safety limit and these settings of one refueling outage.and the end of the
represents margin with normal operation lying next subsequent refuoling outage.
below these settings. The margin has been
established so that with proper operation-of the R, Primary Containment Integrity - Primary
instrumentation the safety limits will never be Containment intesrity means that the drywell
exceeded. and pressure supprossion chamber are intact

and all of the following conditions are satisfied:

K. Fraction of Limiting Power Density (FLPD) -
The fraction of limiting power density is 1. All manual containment isolation valves on
the ratio of the Linear Heat Generation lines connecting to the rcactor coolant sys-,
Rate (LHGR) existing at a given location tem or containment which are not required
to the design LHGR for that bundle type. to be open during accident onditions are
closed.

2. At least one door in each airlock is closed

L. Logic System Function Test -~ A logic sys- and sealed.

tem functional test means a test of all relays
and contacts of a logic circuit from sensor

to activated device to insure all components OF
are opcrable per design intent. Where possie position.
ble, action will go to completion, i.e., pumps
will be started and valves opened.

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

4, * All blind flanges and manways are closed.

S. Protective Instrumentation Definitions

M. Minimun Qritical Power Ratio (MCPR? ~ The 1. Instrument Charsel - An instrument chan-
mininua in-core critical power ratio nel means an arrangement of a sensor and
correspon91ng to the most limiting fuel auxiliary equipment required to generate
assembly in the core. A and transmit to @ trip system a single trip

signal related 1o the plant paramcter 2

Amendment No, 58 monitored by that instrument channel.




DPR-19

-7. Secondary Containment Integrity - Secondary nB, Simulated Automatic Actuation - Simulated
. TonTaTmment infegrity means that the reactor autematic actuation meuns applying a simu-
building is intact and the following conditions : lated signal to the scnsor to actuate the
are met: _ » circuit in question.
1. At least one door in each access opening CC. Survecillance Interval - Each surveillance
is closed requirement shall be performed within the

specified surveillance interval with:

2. The standby gas treatment system-is . . .
operable, . a. A maximum allowable extension not to

exceed 25% of the surveillance interval.
3. All automatic ventilation systcm'isolation ‘

valves arc operable or are secured in the b. A total maximum co?bin?d interval time (
isolated position. for any 3 con§ecut1vc 1ntcfv§ls not-to \
- ' exceed 3.25 times the specified
AA. Shutdown - The reactor is in a shutdown con- surveillance interval.
' dition when the reactor 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 1s 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 rcactor protcc-
tion system trip systcms arce de-cnergized. o . . .
. ge. Transition Boiling - Transition boiling mcans

1. ot Shutdown means conditions as above the boiling regime between nucleate and film
with reactor coolant tcmperature greater ?0111“8~ Transition boiling 1s th? regine -
“ than 212°F. in which both nuclecate and film boiling
: occur intermittently with neither type
2. Cold Shutdown means conditions’as above o being completely stable. : (
with reactor coolant temperature equal i ) oL,
to or less than 212°F. FF. Maximum Fraction of Limiting Power
Density (MFLPD) - The maximum Lraction

of limiting power density is the
highest value existing in the core of
the Fraction of Limiting Power Density
(FLPD) .

Amendment No, 58
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DPR-19

1,1 SAFETY LIMIT

2.1 LINITING SAFETY SYSTEN SETTING

1.1

FUFL CLADDING INTEGRITY

!\_.P'\Ticnbflisl

PSSl g

1he Safcty Limits established to
prescrve the fuel cladding intcgricy
apply to these variables which’
~onitor the fuel thermal behavior,

ijcctive

The objective of the Safety Limits
{5 to cstablish limits below which

the integrity of the fuel cladding
is preserved.:

Specifications
Al Ee:ctor Pressure >800 psipg and Core
Fleow: > 107 of Rated.

The existence of a rminimum critical
power ratio (MCPR) less than 1,07

shall constitusec violaticn of the MCPR

fuel cladding integrity safety limit.

Amendment No, 58

2.1

FUEL CLADDING INTEGRTTY

ﬁpplicnbili&z

The Liniting Safety System Scttings
apply to trip scttings of the insiru=-
ments and devices which are provided
to prevent the fucl cladding intecg-
rity Safety Limits from being ex-
cceded.

Objcctivc

The objective of the Limiting Safe-

ty System Settings {s to definc the
1evel of the process varfables at
which zutomatic protective action

{5 4nitiated to.prevent the fuel clad-
ding intcgrity Safety Linits from
being cxcceded.

Specifications

A. YNeutron Flux Txip Settinss

“he limiting safety system trio
settings shall be as specified
below:




DPR-19

1.1 SAFETY LIMIT

2,1 YLIMITING SAFETY SYSTEY SETTING

Amendment No. 58

APRM Flux Screm Triv Sctiine {Run Yole)

When the rcactor mode switch 4s in the

run position, the APRY flux scram sctting
. shall ve: :

| o< o]

with a maximum sct point of 120% for core
flow equal to 98 x 10% I1b/hr and greater.
¥heres '

S = setting in por cent of rated power

Wp= per cent of drive flow required to produce
a rated core flow of 98 Nlb/hr.

In the event of operation with a maxamum fraction of Vimiting power
density (MFLPD) greater than the fraction of rated power {FRP), the
setting shall be modified as follows: :

S < (.65H,+ 55) [ prhr

FLon
Where:

FRP = fraction of rated thermal power (2527 MWt)

MFLPD = maximum fraction of limiting power density where the limiting
' power density for each bundle is the design linear heat
generation rate for that bLundle.

The ratio of FRP/MFLPD shall be set equal to 1.0 unless thz actual |
operating value is less than

1.0, in which case the
aclual operaling value will be used. :

This adjustment may also be performed by increa
] sing t
APRM gain by the inverse ratio, X Zeomn

MFLPD/FRP, which accomplishes
the same degree of protectio i
FRn/rare . p n as reducing the trip setting by

Y
2,

Plux Serea Trip S=443-m (Fefuel er
Stortun ord Hot Standby Iiede)

¥hen the reactor made sulteh {3 in
the refucl or startun/tin: 3ta~iYy posie
ctlon, the AP gerop sWall Lea act at

leay’ then ve cqual te 132 of rated neutren
rlﬂlo‘



DPR-19

1,1 'SAFETY LIMIT o . 2,1 LINITING SAPETY SYSTEM SETTING

r{‘imit (Reactor 3. IR Flux Seram Triv Setting

B. Core Thermal Power
i

Fressure 2 800 o

14

Toe TRM flux scram setting shall be
" set at less than or cqual to 120/125 of
full scale.

When the reactor pressure 1s < 800
psig or core flow is less than 10%
ol rated, the core thermal power
shall not exceed 25 percene of rated :
thermal power. , ' A(

B, ATRM Rod Blcek Settine

The APRM rod block settihg shall be:

C. Tower Traasient

1. The ncutron flux shall not exceed the seram

setting established in Speelfication 2.1.A .
{for longer than 1.5 scconds as indicated by S < [.65‘“’ + };3]
the process corputer. ) . D

: . The definitions used ahove for the AP2Y seras
2. ‘Yhea the.process coohuter 1s out of service, . trip-apply.

this safety limit shall be assumed to be ‘ In the event of operation vith a maximum fraction liriting pover density (MLFD)

excaeded 1£ the neutron fluv excecds the soram greater than the fraction of rated pover (FrP), the setting shall be modified

setiing cstablished by Specification 2.1.A a8 follovs: i

2nd a contrel rod scram does not occur. . S « (.65 ¢ 43) J _EEL'} /
) - : : - . 1 wrirp \

The definitions used above for the APRM mcram trip apply.

. S R ¥
Lo W Iy . v The ratio of FRP to MFLPD shall be sct equal to 1.0 unless the actual operating
D~' Reactoxr Fater Level (Shu"dm‘n Conditioﬂ) - value ia less than 1.0, in which case the actual operating value will be used.
° . This adjustment may also be performed by increasing the APRM gain by the fnverse

F-’nc;'acw:r the reactor {s in the shutdown condition ] :;:1::121?::2({:;,b;h:;:!;/;;igg?ughcs the same degree of protection as reducing
with {rradiated fuel {n the recactor vessel, the

water Jewrl shall not Le less thon that corrcs-
pending To 12 {aches adbove the top of the active
fueidvhen {8 is scated 4n the core.

*Top of active fuel is defined to be ' Amendment No. 58 7
360 inches above vessel zero (see :
Bases 3.2).
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1.1

Sofetv Limit Bases

DPR-19

Revised w/Change 22 dated 8/29/75.

< g SRR 4

FUZL CLADDING INTEGRITY

fuel cladding integrity 1limit, is
such that no calculated fuel dam-
would occur as a.result of an '
cimal cperational transient. Be-
s fuzl damage 1s not directly
ervable, a step-back approach.
ucsed to egtnadlish a2 Safety Limit
thet the minimum critical power

NG o)

M
O CwWw o0

= 0 ¢t

v

c

[}

Ve OO

ratio (MCPR) is no less then the. MCPR fuel

Fladding integrity safety limit. MCPR> the
“CPR fuel cladding integrity safety limit

represents a conservative margin relative to

;he conditions required to maintain fuel cladding
‘integrity.

The fuel cladding 1s one of the
physical barriers which separate
racicactive materials from the
environs., The integrity of this
ciadding barrier is rclated to its
r2lative freedon from perforations
or cracking. Although some cor-
rc3lon or use related cracking may
occur during the life of the
cladding, fission product migration
from this source 13 incrementally
cumulative and continuously
:reble.’ Fuel cladding per-
¢cn3, however, can result from
stregces which occur from
overacion significantly
esdign conditions and. the pro=-

5
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¥ystem safety settings.
sicn product migration from
perloration is just as
irable ag that from use related
®ing, Lhe thermally caused
claddling perforations signal a
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. Amendment No. 58

iTe

“observable parameter in an oporat
e

-

. bution.

threshold, beyond which still
greater thermal stresses may
cause gross rather than incre-
mental cladding deterioration.
Therefore, the fuel cladding

Safety Limit 1s defired with

margin to the ccnditions which

viould produce onsect of trarnsition
boiling, (IMCPR of 1.0). These
conditions represent a significant <
departure from the condition in-
tended by design for plaonnéd
operaclon. Therefore, the MCPR fuel
cladding integrity safety limit is established such that no
Calculated fuel damage is expected to occur as a result of an

?bno::?l opgiational transient, Basis of the values derived
or 8 safety limit for each fue
Roferonce ! uel type is documented in

Reactor Pressure >800 psig ani
Core Flow > 10% of Pated.

[

Onset of transition boiling resultis
In 2 decrease 1n heat transfer Sfren
the clad and, thercfore, elevatad
clad temperature zrnd the possibility
of clad failure. However, the
exlstence of critical power, or (
boiling transition, is not a cdir

reactor. Therefore, the margin

“boiling transition 1s calculated

from plant operating parameters such

23 core power, core flow, feedwater
temperature, and core power cistri-

The margin for each fuel
assembly 1s characterized by the
critical power ratio (CPR) whizh 13

the ratio of the bundle power vihich
would produce oncet of transition 10°



1.1.A

-t 5

Safety Limit Bases

Reactor Pressure > 800 psig and
Core Flow > 10% of Rates. (cont's) .

boiling divided by the a2ctuel bundlc;bucr.

The minimum valuz of this ratio for
any bundle in the core 15 the minimum
crtt4cul power ratio (MCPR). It is
2oouned that the plant operation is
controlied toe the nominal protective
setpoints vie the instrumented vari-
ables. (Figure 2.1-3),

-

The MCPR fuel cladding inteqrity safety limit has

suflficicnt conservaticsm to ezssure that
in the event of an zhnormal operational
transient initlated from a2 normal

cing condition more than 99.9%

0

cooras
£ the fuel rods in the core are ex-
pected o avoid bolling transition.
The mergin bnu.ecn MCPR of 1.0 (onset
of trancition btolling) and the cafety
Jimie, 15 derived from 2 detailed
stoctistlcal anclysis considering all
of the uncerteinties 4in monitoring
" the core operating stete including
vtncertainty in the boilling.transition
correlation, See e. g. Heference (1).
Beocause the boiling transition cor-
relaticn is based on & large quentity
of full gscele data there 15 2 very
h:zh conlidence that operation of a

fuel zcsembly at the condition of
i"CPR = the MCPR fuel cladding integrity
safety limit would not produce boiling

transition.

Amendment No. 58

- .

However, if boiling transition were
to occur, clad perforation would not
be cexpected. Clﬁddin~ temperatures
would increese to approx 1“_.-1" .
1100°F %hich is below the perforation
temperature cf the clz2ading mnter;al.
This has -been verified by tests in
the Gencral Electric Test Reactor
(GETR) where similar frel operated
above the critical heat {flux for a
significant period of time (30
minutes) without clad perferation.

- If reactor pressure should ever \
exceed 1500 psia during normal power
operation (the limit of aaolicability

of the boiling transition correlztion)

it viould be assumed that the fuel
cladding integrity Safety Limit has

been violated.,

In addition to the boiling transition limit
(MCPR) operation is constrained to a maximuz
LIGR - 17.5 kw/ft for 7 x 7 fuel and 13.4 kw/fr

for all 8x8 fuel types, This constraint is established by
Specification 3,5.J to provide adequate safety margin to 1%

" plastic strain for abnormal operating transients initiated

from high power conditions. Specilication 2.1.A.1 provides
for equivalent safety margin for transients initiated from
lower power conditions by adjusting the APRM fluw biasad(
scram by the ratio of FRP/MFLPD.. Specification 3.5.J
established the LHGR max which cannot be exceeded under steady
power operation.

(1) "Generic Reload Fuel Application," NEDE-24011- P-A'

*Apptoved revision number at time reload fuel analyaea
¥ are performed.

11




Safety Limit Bases (cont'd) .
— DPR-19
? re Thermal Povier Limit

o
(Fezctor Pregsure < £00 psia)

ct 3
0

Cc

o

At pressures below 8CO psia, the
core elevation pressure ¢rop 0 .
poser, O flow) is gredoter than 4.56
1. At low posicrs &nd flows this
pros3ure differential Is mointained
1y the bypass reglon of the core.
52nee the pressure drop in the bypass
region is essentially 211 elevztion
reod, the core pressure droo at -low
couwers end flows 11311 aluays be greater
than 4.55 pzi. Annlyses show: that
vwith 2 flow of 26%103 lus/br. bundle
flow, bundle pressure drop. 1s nearly
trdennandent of bundle pouer and n=as

z value of 3.5 »nsi. Thus, the bundle
10w with 2 L.56 psi driving head

<111 be rreaver than 20x103 1bs/hr.
Full scaie ATLAS test data taxen at
oressures from 14.7 psia to 800 psia
tndicats that the fuel assemdly -,
critical powecr at thisd flcw 48 zpproxi-
ratoly 3.35 MEt.  AC 25% of rated
taermel power, the peak powered bun-
dle would have to be operzting at

3.8% times the averare povwered bundle

“n order to achieve this bundle povier.
Thus, a core thermal power limit of

. -~
25% for reactor pressurcs .below 800

psia is conservotlve.
)

'y

oweyr Tronstent

.

ring translent operation the heat flux
normal power-to-water) would lag be-

nd the neutron flux due to the inherent
't transf{cr time constant of the fuel

h 1s 8-9 scconds. Also, the limiting
ty system scram settings are av values

T ~U
KRN N IS 8

by e 0D

O
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C
84
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Amendment No. 58

which w11l not 2llow the reactor to
be operated above the safeby 1imic
during normal operation or during

other plant operating situzations which;

_have becn 2nalyzed in detzil. In

adgdition, control rod scrams are such
th~t for normal operatinnm transients
the neutron flux cransient is terinie
nAted peflore & significant incronsd
in surface hert [lux occurs.

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

ing a neutron [lux scram setting and
a failure of the control reds t° reluce
f1lux Lo less than the screm Seliling
within 1.5 seconds Goes not neces3zarily
mply that fuel iS5 gammaged; heowever,
for this specificoticn @ safety linmis -
violation will be assumed any -ime 2
neutron flux scram Sething i3 exceeded
for longer thin 1.5 seconds.
If the scram occurs Sucn that the neu-
tron flux Gwell time adove the limit-
ing safety system setiling 13 less than
1.7 seconds, the safely limit w121 ¢
be excceded for ncrmal turblne Or Gea-
erator trips, which are the moszL Jewnre
normal oncrating transients exgucied,
Taese analyses show that even iT <he
bypass system fails to operate, the
desicn limit of WCPR =+ the MCPR fuel
cladding integrity safety limitation

exceeded. Thus, use of a 1.5

second limit provides additional margin.

12
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: DPR-19

Bases 3.2). | .

‘ i;l Safeﬁy Limit Beses - 2.1 Limitine Safety System Setting Bases -
1i1.C Power Tronsient (cont'd) FUEL CLADDING INTEGRITY
The ¢omputer provided has a oo The . abnormal operational transienfg
Casuence a2nnunciation program ‘whlch applicable to cpzration of thehun,»s
wiil ind4cate the cequence in which have been znalyzed throuzhout the
scrams occur such 23 neutron flux, "spectrum of planned operating con-
pressure, etc. This program also ditlons up toﬂtﬁe ggtcd thrmalbpower .
tndlactes whnen the scram setpoint 1s condition of 2577 IMWt. In additicn,
cleared. fTnis will provide information 2507 Mdt 4s the licensed maximum iF?ady-
cn how long 2 scram condition exists state power level of the unlits. ;?‘s .
2nd thus provide some measurce of the maximum steacy-state power level will
eneryy added during 2 transient. Thus, never knowinzly be exceeded.
comnuter information normally vill be (
avnilable for anclyzing scrams; hovi- Conservatlism is incorpora?cd ?n the
cver, if the computer information should transient analyses in estimating the
not be availoble for any scram analysis, controlling factors,. such as void
Specification 1.1.C.2 +%ill be relied on reactivity coefficient, ccntrol red
to cetermine if 2 sefety 1imit has been scram worth, scram delay tinez, peak}ng
violated. factors, and arxizl power Sn2peol. nese
factors are'selected conservetively
During perlods when the reactor 1s shutb with respect to their effect cn inhe "
down, consideretion must also be given .applicable transient rcsult? a3 detecr-
to wnter level reguirements due to the mined by the current an~lysis model.
offact of decay heat. If reactor water Conservatism incorporated into the
ievel should drop below the LoD of the transient analyses is documented in
zctive fuel ouring this time, the Reference 1. Transient analyses are’
ability to ccol the core is reduced. initiated at the conditions given in this
Th1s reduction in core cooling cap- reference.
2hility could lead to elavated cladding (
tamperatures and clad perforation. The S
core »1ill be cooled su ficiently to pre-
vent clad melting should the water level
be reduced to two-thirds the ccre helghtb.
Esteblishment of the safety limit at.l2 Amendment No. 58
‘ imches zbove the top of the fuel* provides
. a2dequate mergin,  This level wi1ll .be con- ' 4
t£inuoualy monitored whenever the recir-
culatica pumps are not cperating.
*Top of active fuel is defined to be 13
, 360 inches above vessel zero (see
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Fuel Cladding Intecrity (cont'd) '
The a2bzolute value of the void reac-
Clvity cocefficient used in the analysis
ils cohservativcly estimated to be about
257 greater than the nominal maximum
value expected to occur during the core
lifetima. The scram viorth usecd has
been derzted to Le equivalent to appro-
ximetely 807 of the total scram worth of
of the control roda. The seram delay
time 2nd rate of rod insertion allowed
Lty the 2onalyses are conservatively cet
equzl to the loncgest delay and slowest
iczertion rate acceptable by Technical
Specifications. The eflfect of scram .
wOorin, scram delay time and rod in- A.
sertion rate, 2ll conscrvatively ,
2pnlled, are of ¢reatest significance 1.
in the carly portion of the negative
Teeetivity insertion. The rapid in-
gerilon of negative reacivlivity is
2ccuered by the time requirements for

I 8% nand 20% inscrtion. By the time
the rods =zre 6¢3 inserted, approxi-
m2tely four dollars of neratlve reac=-
Livity have boen inzserted which
sircngly turns the transient, and '
2ccenplizghes the desired eoffect, The
times for 50% znd 90% inzertion are
&iven Lo assure proper completion of

tha expected performance in the ,
earlier portion of the trongient,
and to establish the ultimate fully
shutgown steady-stote condition.

This choice of using conservative values
of controlling paramneters and Initlating
transients at the design power level,
precuces mors pessimistic ansvers than .
weculd result by using expected values of
conirol nparnmetcrs and an2lyzing a2t higher

pLwer levels.

Amendment No, 58

. (APRM) systenm,

Steady-state operation w

recirculation w1ll not be er te
except during scartup test?n%?iééﬂg’
to Suprors Oferation at

1thout forceq

bases for 1ndividUﬂ1'tr1 g
6 a ettt
are discussed 1n the rollowigg pargfgs

For analyses of the thermal consequences of

the transients, the MCPR's Stated in para raph

3.5.K as the limiting condition o operation
bound those which are conservatively assumed

to exist prior to initiation of the transie( ;.

Neutron Flux Trip Settingzs

APRM Flux Scram Trip Setting (Run Mode)
The average povier range monitoring

which 13 calibrated

using hcat bzlance data taken during
steady—statC‘COnditions, reads in

percent of rated thermal pover. Bea

cause flesion chambers proviie the basie
Input 3ien2ls, the APny System responds
directly to average neutron flux.

During transients, the Instantaneous

rate of heat transfep from the ryel

(reactor thermal povier) is lezs than

the instantsncous ncutron flux due %o (
the time constant ol the fuel. There-

fore, during abnormal cperational

tronsients, the thermal power”of the

fuel will be less than that Indicated

by the necutron flux at the scraom setting.
Analyses demonstrate that with a 120

‘percent scram trip Setting, none of the

abnormal operatjonal transients:analyzed
violate the fyel Safety Limit and there
15 'a substantial marein from fun) danmaze,
Therefore, the use of flow refersnced ' 14
geram Srip provides even addltionz) mare’n.



Ln increase in -the APRM scram trip
setting would. decrease the mergln pre-

« bafore the fuel cledding integrity
v Limit is rcached. The APRINM

trip setting wasd determined by
1lysis of margins reguired to pro-
reasonable range for maneuvering
onseration. Recducing thls oper-
rgin would Increase the (re-

£ spurjous scramg which have an
ffect on reactor safcty because’
sultine thermal stressces. Thus,
scram trip settlng was. selectled
{1t provides adeguate margin for
fuel cladding intemrity Safely Limit
‘allows operating morgin that reduccs
possibility of unnecessary scrams.
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acram trip setting must be ad Justed
+o ensure thot the LIGR transient ‘pzak
15 not increased for any combination of

maximum Fraction of Limiting Power Density (MFLPD) and rcactor cote
the tmal power, -The scrom setting is adjusted in accordance with the
formula in Speclfication 2.1.A.1, when the MFPLD is greater than the

Fraction of Rated Power (FRP). The adjustment may be accomplished by
incieasing -the APRM gain by the reciprocal of FRP/MFLPD. This provides
the same deqgree of protection as reducing the trip setting by FRP/MFLPD
by raising the initial APWA recding closer to the trip setting such that a
scram would be received at the same point in a transient as {f the trip

getting had been redu~ed.

LopW Flux Scram Trip Settling
(nfucl or Start & Hob Stehdby Mode )

2

fon in the startup mode while
r 13 at low preasure, the APRH
ing of 15 percent of roted povexr
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tan sespoint and the safcty linit, 25 prr-
rated. The margin 1is adeguate to
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e}

o

> (44
O

.wor plant startup. Effects of In-
prescure at zero or lovi void con-
minor, cold water from sources
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3.

ture coefficients=are small, angd con-
trol rod patterns are constrained to
be uniform by operating procedures
backed up by the rod worth mininizer.:
Of 211 possible sources of reactivity
input, uniform control rod withdrewal
{3 the most probable cause of signifi-
_cant powver rise. Bocause the f1iux
distribution associzted #ith uanlliorm
rod withdrawals does not involve hish
local pecaks, and because several rocs
must be moved to change? POWeEr by a
significant percentagze of rated powe
the rate of power rise 1s very slou,
Generally, the hecat (lux is in ‘near
equilibrium vilth trhe {ission rate. In
an assumed uniform rod withdrawal ap-
proach to the scram level, the rate of
povicr rise is no more than 5 percent

of rated power per minute, and the

APRM system would be more than adeguate
to assure a scram before the power
could exceed tihesafety 1imit. The 15
percent APRM scram remaind active un-
£11 the mode switeh is placed in tne
RUM poszition. This swiscn occurs wien
reactor pressure is greater than 8350
poig.

r,C

IRM Flux Screm Trip Setting

The IRM system consizts of B8 chambers,

4 41n each of the reactor protection
system logic channels. The IRk s a
5-decade instrument which covers the
range of power level between that

covered by the SKM and the APRiv  The

5 decades are broken dewn into 10 ronges,
each being one-half of a decade in sice.

Amendment No. 58
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Neutron Flux Trip-Setting

I8 Fluxz Seram Trip Setting (cqnt'd)

—
—

4]

n setting of-120
ve in each range,of
zmple, if the instru-
Jc 1, the scram setting
a 120 divisions for that range:
+ise, 1f the instrument were on range
e scram would be 120 divislonc on .
ranee. Thus, 25 the IRi1 15 ranged ‘
o accomodnte the increase 1in povier
, the scrom Lrip setting 1s also
d upn.
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a range of rod
was 2n2lyzed. This
starting the cccident
pozxer levels. The mostc se-’
involves an initial condition
the recctor is Jjust subcritical
IZM system is not yet on scule.
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2l corservatism . vias taken in this
iq oy assumling

that the IRM channel

to the withdrawn rod 19 bypzssed.
it results of this analysis show that the
rezetor 43 scromucd and peak power limjited
o5 oue perceat of rated power, thus maintaining
MCPR above the MCPR fuel claddlng integrity
oafuty limit based on the above
ahnLyu,b, the IR provides protection agalinst

col control rod withdrawal errors and con-
tinous withdrawal of control rods in geipurnce
and provides backup protcction for the APRM,

&Amendment No. 58

it
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2.1.3

ape———

_APRM RoJ Block Trip Setting

" Reactor power level may be varied by '

~ -

- moving control rods or by varying.

the recirculation flow rate, The APRM
system provices a contirol red blocxk to
prevent gross rod withdrawal
at constant recirculation Iiow
rate to protact arm2in3i grossly exceed-

ing the MCPR fuel claddina integrity
safety limit. This rod (

L TN

block trip setting, wnich 1is autc-
matically veriled with recirculation
loop flow rate, prevents an incretse
in the reactor power level to exces-
sive values due Lo conirol roa withe-
drawval. The flow veriuble trip scitting
provides substantial morgin {rom fuel
damage, assuming a steady-stote cpera-
tion at Lhe niin sohttine, owar the |
entire rocirculoetion r'isy ronge,  Taa
margin to the Safely Limit increzsorc 28
the flow decrencses for the specilled
trip setting versus flow reluticashiyp;
therefcre the vworst case MCPR which -
could occur during stecdy-state cpora=-
.tien 1s a2t 1088 ol rated theornol pey ™
“because of the APLRM rod bloci trip <
setting. The actual power distribution
in the core is established by sneciflied
control red sequences and 1s monitored
continuously by the in-core LPRM system,
As with the APRM scram trip seiting,
the AP rod biock trip cettinsg {0 ad-
Justed downword 1f the maximua fraction

of limiting power density exceads the

fractlon of rated vower, thus pbreservin
the APKM red block s:fci; margin, 3

16
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.1,

i bvpass transient from 100% power,

Tp=hinn Stan Valve Scronm - The turbine stop valve
oinmsure noran trip caticlpates the pressuxs,
reuizon fiux ard hoat flux increzso that cculd
reosult frem rooid clesuro of the turbdbine stop
valvss, With a scran trio seiting of 10

rexcsat of valve clocure fron full open, the
renaliant incrcase in suxface heat flux is
1i-itcd such thot NCPR remains above the MCPR
fuel cladding integrity safety limit, even
Auring the worst case transient that assumes
the turbine bypass 1is closed.

C.

Conerator Lozd Rejection Scram - The genera-—
tor leozd rcjection scram 1s provided to
enticipate the rapid increase in pressure
ang ncutron flux resulting from -

25% =lssure of ihe turbine conirol valves
a load rcjectlion and subscquent

of the byrass; i.c., it prevenis

“2F7 frem teconins less than the MCPR fuel
cladding inteqrity safety limit for this
transient. For the load rejection without

i S the peak
heat flux (and therefore LHGR) increases on

the order of 15% which provides wide margin

¢

“n %

vy (O,

©
ure

-
3
2L4iu

KR

| to the value corresponding to 1% plastic strain

¢ of the cladding.

Amendment No, 58
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Reactor Coolant Low Pressure Initiates Main Stean

Tsolation Valve Closure -~ The low pressure isolation .

at 850 psig was provided to gilve 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 limlt does not occur, although operation _
at a pressure iowew ihan 8§50 psig woutd not necessarily
constitute an unsafe condition.

Main Stecam Line Isolation Valve Closure Scram - The
Jow pressure isolation of the main steam lines at

850 psipg was provided to give protection against (
rapid reactor depressurization and the.resulting

rapid cooldown of the vessel. Advantage was taken

of the scram feature which occurs when the main

steam line isolation valves are closed, to provide

for reactor shutdown so that high power operation *

at low reactor pressure does not occur, thus providing
protection for the fuel cladding integrity safety
1imit. Operation of the reactor at pressures lower

“than 850 psig rcquires 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 ncutron flux scram. Thus, the combination
of main steam lire low pressure isolation and isolation -
valve closure scram assures the avallability of
neutron flux scram protection over the entlire (
range of applicability of the fuel cladding integrity
safety limit. In addition, the isolation valve '
closure scram anticipates the pressure and flux
transients which occur during normal or inadvertent
{solation valve closure. With the scrams set at

107% valve closure,there 1s ro increase in neutron
flux.,

18
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Bases:
bases

1.2

The reactor coolant svstem integrity s an {mpor-
tont barrier in the prevention of uncontrolled re-
lezse of fission products, It {8 essential that the.
integrity of this system be protected by establishing
a pressure limit to be obgerved for all operating
conditions and whenever there is irradlated fuel in
the reactor vessel,

The pressure safety limit of 1325 psig as neasured

by the vessnl steam space pressure Indicator is
equivalent to 1375 psij at the Jowest elevation of the
reactor ccolant system. The 1375 psig value 1is
cderived from tha deslgn pressures of the reactor
pressure vessel, coolant system piplag and isola-
tion condenser. The respective design presgures ’
are 1250 psig at 575°F, 1175 psig at 560°F, and 1250

The relationahina of atrean leve'a tn y'eld evreageh -

arc comparnble for the freiatien condenanr e
primary system piping and provide a atoilar oare

gin of protection at the eatabliahed anfety prevsyre
limit.

The normal operating preasure of the reactor ccolant
system 1s 1000 poig. For the turdine trip or lraa of
electrical load trangienta, the turhine trip scrrn orv
generator load rejecticn scrar, tegether with the
turbine bypass systen, limit the pressure to arproni-
rately 1100 psig (4). In addition, pressure rellef

'1 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.

psig at 575°F. The pressure safety limit w»s chosen
as the lower of the pressure transients permitted i
by the applicable design codes: ASHE Bofler and
Pressure Vessel Conde, Secticn ITII for the presaure
vessel and isolation condenser and USASY 331.1 Code
fcr the reacter coolant system piping. The ASHE
Seiler and Pressure Vessel Code permits pressure
transients up to 10%Z over design pressure (110Z

Y. 1250 = 1375 psig), and thc USAST Code permits
prassure transients up to 20Z over the deslen

pressure (120% X 1175 = 1410 psig). The Safety

Limit pressure of 1375 psip i3 vreferenced to the

loweset olavation of the primary coolant syutem,
Evaluation methodology used to assure that
this safety limit pressure is not exceeded
for any period is documented in Reference 1.
Tae desi;n basis for the reactor pressure veassel

=akes evident the substantial margln of protection
agai~=t failuce at the safety pressure limit of 1375
asif. The versel has been designed for a general
me=h=ann stress no greater than 26,700 psi at an
{aternal, pressure of 1250 psipg: this is a factor of

1.5 below the yleld ntrength of 40,100 psi at 575°F.

At 1o prescure limit of 1375 psiyg, the pgencral
meti=onns atreas will only be 29,400 pai, otill

safely below the ‘yield strength.

Finally, the salety valves are sizec to Keep
the reactor coolant system pressure below 1375 rsisg
with no credit taken for the relief valves dur/ny tha
postulated full closure of all! MSIV's withcut
direct (valve position switch) scram. Credit
is taken 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.

Reactor pressure is continuously monitored in the
control room during operation on a 1500 psi ful
scale pressure recorder,:

(4) SAR, Section 11.2.2. -

20.
Amendment No. 58
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" Rases:

In coxplinnce with Section IIT of the ASME Coda, the
safnty valves tuat be ect to npen ot no hipher than
1037 of design preassure, and they munt lim{t the
Teactor pressure to no rove then 1107 of denign
prenaure. Both the neutron fluXacre> nnd safety
valve actuation are required to prevent overpree-
surizing the rcactor presaure vesael and thus
cxceeding the presaure anfety lim{t, The pressure
scram is available as a backup protection

to the high flux scram.

If the high flux scram
were to fail, a high pressurc scram would
occur at 1060 psig. Analyses are performed
as described in the Generic Reload Fuel
Application, NEDE-24Q11-P-A (Approved

revision number at time reload analyses
are performed) for each reload to assure

that the pressure safety limit is not
exceeded. '

Amendment No., 58
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TABLE 4.1.1

DPR-19
{cont)

Notes:

1.

Initially once per month until exposure hours (M as defined on TFigure 4.1.1) is
2.0x10°; thereafter, according to Figure 4.1.1 with an interval not less than one
month nor more than three months. The compilation of instrument failure rate data
may include data obtained from other Boiling Walter Reactors for which the same.
design instrument operates in an environment similar to that of Dresden Unit a.

An- instrument check shall be performed on low reactor water level once per day and
on high steamline radiation once per shift.

N description of the three groups is included in the bases of this Specification.

Functional tests are not reguired when the systems are not required to be operable

or are tripped. If tests are missed, they shall be performed prior to returning
the systems to an operable status.

This instrumentation is'exempted from the Instrument Functional Test Definition
(L.F). This instrument Functional Test will consist of injecting a simulated
electrical signal into the measurement channels.

1f reactor start-ups occur more frequently than once per week the functional

test need not be performed:; i.e., the maximum functional test frequency shall be
once per week. )

Amendment No. 58
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The control rod drive scram svstem is designed so
that ali of the water which is discharged from the
reactor by 2 seram can be accommodated in the
discharge piping. A part of this piping is an in-
strument volume (u-tube in the piping) which accom-
modates in excess of 50 gallons of water and is the
low point in the piping. No credit was taken for

- volume in the design of the discharge piping as
ceneerns the amount of water which must be accom-
madated during a seram.  During normal operation
the Cischurge volume is empty; however, should it
fill with water, the water discharged to the piping
from the reactor could not be nccommodated which
would result in slow scram times or partial or no
control rod insertion.
level switches have Leen provided in the instrument
velume which alarm and scram the reactor when

the volume of water reaches 50 zallons.  As indi-
cated above, there is sufficient volume in the pipings
to accommodate the seram without impairment of

the scram times or amount of insertion of the control
_rods. This function shuts the reactor down while
sufficient volume remains to nccommodate the dis-
charged awater and precludes the situation in which.

2 scram would be reguired but not be able to per-
form its function adeqguately,

loss of condenser vacnum ocecurs when the con-
Ceaser ¢on no longer handle the heat input, loss

of condenser vacuum initintes a closure of the tur-
Line stop valves and turbine bypass valves which
climinates the heat input Lo the condenser.  Closure
of the turbine stop and bypass valves ciuses a pres-
sure transient, neutron flux rise, and an increase
in surface heat flux. To prevent the elad safety
limit from bLeingr exceeded if this occurs, a reactor
scram oceurs on turbine stop valve closure. “The
turhine stop valve closure seram function alone is
adequate to prevent the clad safety limit from being
exceeded in the event of o turbine trip transient
with bypass closure. Ref. Section 4.4.3 SAR. The
condenser low vacuum seram is a back-up Lo the

Amendment No,. 58

To prectude this occurrence, .

DPR-flg

stop valve closure scram and causes a secram  ©
before the stop valves are clused and thus the re-
sulting transient is less severe. Scram occurs at
23" He vacuum, stop valve closuré occurs at

20" Hyg vacuum and bypass closure at 7" Hg
vacuum,

High radiation levels in the main steamline tunnel
abuve that due to the normal nitrogen and oxyvgen
radioactivity is an indication of leaking frel. A
scram is initiated whenever such radiation level
exceedsthreetimes normal background. The pur-
posc of this seram is to reduce the source of such
radiation to the extent necessary to prevent exces-
sive turbine contamination. Discharge of excessive
amounts of radioactivity to the site environs is pre-
vented by the air ejector off-gas monitors which
cause an isolation of the main condenser off-gas
line provided the limit specified in Specifica-

tion 3.8 is exceeded.

The main steamline isolation valve closure scram
is set to scram when the isolation valves are 10%
closed from full open, This scram anticipates the
pressure and flux transicnt, which would occur
when the valves close. By scramming ot this set-

‘t‘mg the resultant transient is insignificant,

A reactor mode switch is provided which actuates
or bypasses the various scram functions 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 rods during all modes of reactor :
operation,

The IRM system provides prolection against exces-
sive power levels and short reactor periods in the
start-up and irtermediate power ranges. Ref,
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“a hall scram and rod block condition. Thus,
if the calibration were performed durlng oper-
ation, flux shaping would not be possible.
Based on experience at other generating
stations, drift of instruments, such as those
in the Flow Biasing New ork, is not signilicant
and therefore, o avoid spurious serams, a
calibration frequency of cach refueling outage
is estublished.

Group (C) devices are active only during a
given portion of the operational cycle. Yor
example, the 1RM is active during startup and
inaclive durirg tull-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 {requeney of the instrument chan-
nel is divided into two groups. These are as
follows:

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

2.  Vacuum tube ov scmicoriductor devices
and rlctcc_lurs that drift or lose
sensitivily.

Expericence with passive type instruments in
Commaonwealth Edison generating stations and
substations indicates that the speeificd calibra=-
tions are adequate.  For those devices which
employ 'vmpliricrs, cle., drift spcciricnuo'\s
entl for drift to bo less than 0.4 %/month; i, e,
in the period of a month a drift of . 4% would
oceur and thus providing for adequate margin,

Amendment No, 58

For the APRM system drift of electronic
apparatus is not the only consideration in de-
termining o calibration frcqucn('y. Change in
power distribution and loss of ¢hamber sensi-
tivity dictate a calibration every seven dn)s.
Calibration on this [requency assures plant
operational or below thermal limits.

A comparison of Tables 1. 1.1 aind 4.1, 2
indicates that six instrument chanaels have not
been included in the Iatter Tuble., These are:
Mode Switeh in Shutdown, Manual Seram, Iligh
Water Level in Scram Discharge ‘Tank, Main
Steam Line Isolution Valve Clusure, Generalor
Load Rejection, and Turhine Stop Valve '
Closure. - All of the devices or sensors associ-
ated with these scram funclions are simple
on-off switches and, henee, calibration is not

applicable, i.e., the switeh {s cither on or,

off, TFurther, these switches ave mounted
solidly to the device and have a very low
probability of moving, ¢, . the switches in
the scram discharege volume tank, ilased on
the above, *no calibration is reguived for these
six instrument channels,

The MFLPD shall be checked once
pex day to determine if the APRH
scram requlres adjusiment, This may
nay normally be done by checking
the LPRM xeadings, TIP traces, or
process computer caleulaiions,
Only a smell number of conirol
reds are moved dally ard thus 4ihe
seaklng factors are not expocted
to chnnco significantly and thus

a2 dally check of the MFLPD is
adequate,

P
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INSTRUMENTATION THAT INITIATES RCD BLO¢K

Table 3.2.3

inimun Lo. of

O

Crann~ls Pex
mrin Systen(l)

oaraple Inst.

Tnstrument

Ll

Triv Level Sotting

1 ADPRHM ﬁpscale (£low bias) (7) L[ ' - FRP
. . - <[Loseg 43|  mrvTo
* 1 AP upscale (refuel and 3tartup/Hot <12/125 £ull scale
Standby rodz) . I
2 AR downscale (7) 23./125 full scale
1 . Red block monitor upccale (flow bias) (7) & E65"" + 1,'2:] , (2)
1 Rod plock monitor dowascale (7N >5/125 £ull scale
3 1P dovnscale (3) _>5/125 full scals
3 17 upscale’ £.108/125 full.scale
» 3 IR# detector not £ully inserted in
the core :
2(5) SRM detectbr not in ctarttp'positibn (4)
2(5) (6) SPM upscale

(2

Amendment No. 58

£.10° counts/sec
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U rr3ns 3.2.3 (cont)

2
)
ot
0
W
(1]

B § For the Startup/Hot Standby and Run positions of the Reactor Mode Selector Switeh,
- - o
- a L%

there-saall e two cperable or tripred trip systems for ench function, emcezt the
s rod dblocks, IRM upscale, IR Gownseals and IRM detector not fuliy insertzd in
+ha core noed nov BT operable in the vmyn" position and AFRM downscale, APRM
upscale (flow bias), and RBM downscale need not be opérable in the startup/Hot Standby mode,
The REM'upscale need not be opereble at less than 30% rated thermal power.

One chennel may be bypassed above 30% rated thermal power provided that .

a limiting control rod pattern does not exist. For systems with more than '

one channel per trip system, _f the firs¥
columin cannot bE meL :oL poTn TLLP SY3CCN5,  the SYStcems shall be tripped.

(
Fa

2. Y nercent of drive flow re ujf d t )
95 #95/hr. guired to produce a rated core flcw of

W
.
A

Pl downscalz may be bypasscd when it is on its lowest range.

D
L

s
Q.

is function may be bypassed-wheh the count rate is 2100 cps.

5. Onec of the four SR inputs may Dbe bypassed.

6. This SPM function may be bypassed in the hicher IRM xanges when . the IRM upscale red
block is orcrable. '

7. Yot reguired while performing low powex physics tests at atmospheric pressu:eudurii

or after refueling at power Jevels not to exceed 5 MW(L].

Amendment No. 58
FEIN
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“ATLFE 4.2.1 (cont)

Notes:
1.

Inttlally once pet month untll exposure houn (M a8 defined on Figure 4,1.1) 1 2,0 x 10%;: therealter, sccording to Figure.4, 1,1 with an Imervel
not less than ohe month not mote than three monthy, The comptlation of Instrument fallure rate data may Inctude data ohunined from othet
polling Water Reactors for which the 1ame destgn instrinment operates In an environment similar to that of Dresden Unlt ,

Functional test ealihrations and Instrument checks are not requited when these Instruments sre not requlired to be operable ot are tripped,
Functional tests shall he peiformed before each startup with a tequired frequency not to exceed once per week, Calthrations shall be performed
duting each startup or during controlled shutdowm with a required frequency not to exceed once per week, Instrument checks shall be pedormed

at leant once per week, Imstrument checks shall be performed at Irast once per dsy during thote perlods when the fnsttuments sre.required to be
openable,

This tmirimentation 1 excepted from the functional test definitton, The functional test wiil conbst of Injecting 8 simulated electrical tignal into (
the mesasarement channel, See Note 4, o .

These tnstrument channels witl be calibrated wing simulated electrice! signals once every three months, 1n additfon, ealibiation Taclvding the
seraon will be perfnimed dutlng each refueling ontage,

A minimum of two channels 1s required.

From and after the date that one of these parameters [... either drywell-torus differential
presgsure or torus water ljevel indlcation] 1s reduced to one indication, continued operation
is not permissible beyond thirty days, unless guch {nstrumentation is sooner made operable.
In the event that all indications of these parameters {...elther drywell-torus differential
pressure or torus water level] 1s disabled and such {ndication cannot be restored in six (6)

hours, an orderly shutdown shall be {nitiated and the reactor shall be in a cold shutdown
condition in twenty four hours,

Amendment No. 58 45




Bases:

3.2 In addition to reactor protection instrumentation

. which initiates a reactor scram, protective instru-
mentation has been provided which initiates action
to mitigate the conscquences of accidents which are
beyond the operators ability to control, or termi-
nates operiator crrors belore they result in serious
conseqguences. This set ol Specilications provides
the limiting conditions of operution for the primary
system isolation [unction, initiation of the emer=-
gency core cooling system, control rod block and
standby gas treatment systems. The objectives of
the speceifications are (i) to assure the effectivencss
of the protective instrumentation when required by
preserving its capability to tolerate a single failure
-ol any component of such systems even during peri-
ods when portions of such systems are out ol service
for maintenance, and (ii) to prescribe the Lrip set-
tings required to assure adequate performance.
When necessary, one channel may be made inoper-
able for bricf intervals to conduct reqmrcd funcuonal
tests and calibrations.

Some of the settings on the instrumentation that
initiates or controls core and containment cooling
have tolerances cxplicitly stated where the high and
low values are both eritical and may have a substan-
tial ctfect 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 divect heaving on
safety, are chosen at a level away [rom the normal
operating range to prevent inadvertent actuation of
the safety system involved and exposure to abnormal
situations,

Isolution valves are installed in those lines that
penetrate the primary containment and must e
isolated during a loss of coolant accident so that the
radiation doso limits are not exceeded during an
accident condition. Actuaticn of thesc valves is
initinted by protective instrumentation shown in

Amendment No. 58
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Table 3.2.1 which senses the conditions for which
isolation is required. Such instrumentation must be
available whenever primary containment integrity

is required. The objective is to isolate the primary
containment so that the guidelines of 10 CFR 100 are
not cxcecded 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.

The low-recactor water level instrumentation is ret to trip at>8
fnches on the level instrument (top of active fucl {s defincd to
be 360 inches above vessel zero) and after allowina for the full
power pressure drop across the steam dryer the low level trip is

at 504 inches above vessel rzcro, or 144 inches above the top of
active fucl., Retrofit 8xB fuel has an active fuel length 1.2¢4
fnches longer than earlier fucl dcsigns, TNowever, present trip
setpointa were used in the LOCA analyses (NEDO-24146A, April 1979),
This trip initiotes closure of Group 2 and ) primary contain~nnt
isolation valves but does not trip the recirculation pumps (refer~
ence SAR Scction 7.7.2). For a trip setting of 504 inches abovae
vessel zero (144 inches above top of active fuel) ond a 60-accond
valve closure time, the valves will be closed before perforation of
the cladding occurs even for the maximum breaks the setting fle
thereforo adcquate.

Tha low low reactor level instrumentntion Ls set to trip when renace
tor water level is 414 fnches above vessel tero (with top of active
fuel defined as 360 inchns osbove vensel rero, -59 inches ja B4
inchus abLove the top of active fuel},

This

trip initiates closure of Group 1 primary contairment
isolation valves, Refl. Section 7.7.2.2 SAR, and also
activates the ECC subsystems, starts the emergency
diesel generator and trips the recirculation pumps. *
This trip selling level was chosen to be high enough
to prevent spurious operation but low onou«-h to ini-
tiate ECCS operation and primary system isolation
so that no melting of the fuel cladding will occur and
so that post accident cooling can be accomplished
and the’ guidelines of 10 CFR 100 will not he violated,
TFor the complete circumfierential break of a 28-inch
recirculation line and with the trip setting given
tbove, ECCS initiation and primary system isolation
are initiated in time to meet the above eriteria,

A6
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The i{nstrumen=-
1atien also covers the full rampe or spectrum of
brenis and meets the above criteria.

‘The high drywell pressure Instrumentation {s a back=
up Lo the water level instrumentation and in addition
to initiating ECCS it causes isolation of Group 2 {so-
lation valves. For the breaks diccussed above, this
netrumentation will initiate ECCS operation al about
tha camoe time as the low fow watec level {instrumen=
tation; Laus the resuits given above are applicable
hern aten.  Group 2 (solatiea valves include the
dryseil vent, purie, and sump lsciation valves,
iin drywvell pressure activales only these valves
beeause high drywell pressure covld occur as the

re: ait of nan-safety reloted eauses gnuch as not
pureing the deywell ir dusing starie. Total sys-
ter izolntion is not decirable for these conditions
au2t aaly the valves in Group 2 are required to

cloze. I'he low low water Jevel instrumentation
initintes pretection for the full spestrum of loss of
conlant accidents and caures atrip of Group Ipri-
mary syatemn isolation valves.

Venturis are provided in the main steamiines 2s a
means of measuring sieam Now and also limiting
.o loss of mass jnventory from-the veesel during

2 steamlire brenk accident, In addition to moni-

toring cteam flow, instrumeniation is rrovided
wiich causes a trip of Group 1 isolation valves,

The nrimary function of the instrumentation is to
dotect 2 Lreak in the main steamline, thus only
Greep 1 valves are closed. For the worst case
acoidert, main steamline break outside the drywell,
this trip setting of 1207 of vated stequn flow in con=
jpction with the [lew limiters and main steamline
valve closure, limit the mass inventory loss such
that fuel is not uncovered, el temperatures re=
auin less than 1560°1 and release of radicactivity
e environs is well below 10 CFR100 guidelines.
~0 Qections 14.2.3.00 and 14,2, 3010 SAR,

Amendment No. 58

DPR-19

Temperature monitoring {instrumentatlion s
provided in the main steamline tunnel to detect
leaks tn this arca. Trips ave provided on this in-

strumentation and when exceeded cause closure of

Group 1 tsolation valves. Its sctting of 200°F (s
low enough to detect leaks of the order of 5to 10
gpmy; thus, it is capable of covering the enlire
spectrum of breaks. Tor large breaks, itisa
back=-up to high steam 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 exceeded.

High radiation monitors In the main steamline

tunnel have been provided to detect gross fuel failure.
This instrumentation causes closure of Group 1
valves, the only valves required to close for this
accident. ~With-the established sctting of 3 times
normal backyround, and main steamline isolation
valve closure, fission product release is Hmited 59
that 10 CFR 100 guidelines are not exceeded for this
accident, Ref. Section 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 vears ol operation. The conclu-
sions of this evaluantion will be reported to the
Atomic Encerpy Commission,

Pressure instrumentation is provided which trips
when main steamline pressure drops below 850 psig.
A trip of this instrumentation results in closure ¢f
Group 1 isolation valves, Inthe "Refuel™ and
"Startup/Ifol Standby' mode this trip function {s by=
passcd. This function is provided primarily to pro-
vide protection against a pressure regulator
malfunction which would cause the control and/or
bypass valves to open.  With the trip set at 850 psig
inventory loss is limited o that fuel is not uncovered
and peak elad temperatures are much less than
1500“1; thus, there are no fission products available
for retease othev than those in the reactor waler,
Nel Seetion 11 2.0 8AR,
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Two-sensors on the isolatfon condenser supply and

return lines are provided to detect the failure of
isolation condenser Jine anG actuate isviation action.
The sensors on the supply and return sides are

arranzed in a 1 out of 2 lopic and, to meet the

sinple failure criteria, all sensors and Instrumen-—
tztion are required to be operable.. The trip settings

oi 20 psig and 32" of water and valve closure time

are such as to prevent uncovering the core or ex- C
- cceding site limits, The sensors will actuate due.
te high flow in either dircction.

>

of

The EPCI high flow and temperature instrumentation
are provided to detect a break in the HPCI piping.
Tripping of this instrumentation results in actuation
" oI HPCL isolation valves, 1.c., Croup 4 valves.
Tripping logic for this function is the same as that i
for the isolation condenser and thus all ‘sensors
are required to be operable to meet the single fail=-
ure criteria. The trip settings of 200°F and 300%
of design flow and valve closure time are such that
core uncovery is preventel and fission product
release is vithin limits,

The instvrumeatation which initiates ECCS action is

arranged in a dual bus system. As for other vital

instrumentation arranged in this fashion the Spcci-
fication presevves the effectiveness of the system

vvn durirg periods when maintenance or testing

crevent exceasive ceontrol] vod withdrawal so that

MCPR Goues not ¢o below the MCPR fuel clad-
¢ing integrity safety limit. The trip

logic wor this function is 1 out of n; e.a.,
iny trip on one of the six APRM's, 8 IRM's, or
4 SRii's will result in a rod block. The
minimum instrument channel requirements

«Ssure suliicient.instrumentation to assure
the single failure criteria are met. The
miniiaum instrument channel requ1rements for the
RBHM

5 beiny performed.
The control rod block functions are.provided to .
{
i

Amendment No. 58

may be reduced by one for a short period of tire to
allow for maintenance. testing, of ealibration,

This time perlod is only~—37% of the operatinz time

in a month and does not sigaificantly 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 MCFR expecially
during operation a2t reduced flow. The APRM provides
gross cote pruteccion; i.e., limits the gross withdrawal
control rods in the normal withdrawal sequence. ’

In the refuel and startup/hot standby modes,

the APRM rod bhlock function is set at 123 of
rated power. This control rod block provides (

the same type of protection in the Refuecl and Startup/
Hot Standby mode as the APRM flow biased rod block
does in the run mode; i,ec., .

prevents control rod withdrawal before a scran is
reached.

The TBM rod block function provides local protection

of the core, i.e., the preventlion of transition

boiling in a local repion of the core, for a sinzgle

rod withdrawal error from a limiting control rod
pattern. The trip polnt is flcw blased. The worst
case single control rod withdrawal error g analyzed

for each reload to assure that with the specitic ttip settings,
rod withdrawal 13 blocked before the MCPR rcaches the MCPR fuel
cladding integrity safety limit,

Below 30 percent power, the worst case withdrawal of a single (
control rod without rod block action will not violate the MCPR ‘
fuel claddxng integrity safety limit. <Thus, the RBM rod blocn
function xs not required below this power level.
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The IR Tod block function provi
w21l &z gTods core protectloa.
grraagemoat 1o guch that tzTap
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{in
E the MCPR fuel cladding integrity safety limit.

.
’
L]

mont’is net sengitive erougi.
inetrumoni will net Tc snond 1o chan
rea

Tie

.

downscale trips are

* The rod block which occurs
ins

deteckors are not fully
core f£or the refuecl anrd
standby position of the
been provided to assurc
tors are in

A O
up. This,

o))
0
ct
0

5ot
P ERY
(A4
w0

ny 0 cr ot C
c O
e
'
e 9

I'sr cifective cmergency cote cooling

the 1iPCI sysicm must {unéticn since Teac~
idly eno
ozcrate in timc.
suiomalic pressure relief function is p<

breaiis.
tor pressure Gees not dzerease rayp
ailow cithar ceve spry OF LPCI to
The

A downscale irdication on an ADPDIAL or IRM is an
in

when the IRM
crted in the
startup/hot
mcde switch has
that
-he core during
therefoxc,
truments are in pProper position
~ protection during rcactor
IRM's primarily provide

tnhese

assures

Mo

ieotion (he instrument has failed or i instru-
ot I cither case the
s in control
motinn ansd thus control rod motion {s prcvcnt':d.
cct at 5/125 of full scale.

reactox

Lhat

for smallpipe
urn to

oviced |

as a back=-up to tie 5iPCI in the event the 1IPCI cocs

not opurate.

“Tie arrangement of the tripping con-

tacts i3 such as o provide this funclion whan nec-

CRsary LI
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minimine spurious cperation.

The trip

scttings given in the specification are aceu.iic to
assure lhe above criteria ave met. Ret. Sectien’
6.2.6.3 SAR. The spocification preserves e
cffactiveness of the sysicm during periods of main=
tonance. lesting, or calibration, and aiso mini-
mizos the risk of inagvertent operation; i.¢., only
ore instrument channe! out of sarvice. i

Two air cjector off-gas monitors are proviced and
when their trip point is rcached, cause i t
of the air ejcctor off-gas line t

datw

-

wlhen beth instruments reach thelr high tri
or cnc has an vpscale trip and the 2
scale trip. There is a fifteen minuie dei

the air ciector off-gas isolation valve is ¢l
This delay is accounted for b the 30-minu
holdup tisme of the cii-gas before iti
the stack.

Both instruments are required for trip but the
instruments are so designed that any instrument
failure gives a downsceale trip, Tne trip sctiings
of the instrumecnts are sct go that the instaniar
ous stack release rate limit glven in i

7 & is not exceeded,

nc—

Specification

Tour radiation monitors are provided which
initiate isolation of the reacior d

- A >
opcration of the

“ 2
builcing an
cl

stancby gas treaiment sys.em.
The :monitors are located in the reacier huilding
ventilation cduet and on the rcfucling ficorw T
trip lozic is a 1 out of 2 for cach sct an K..‘

de
sot ean initiate a trip indepuncent of th Kebs

Q. ) 2

o other
set. . Any upscale trip will cause the desirc
action. -Trip settirgs of 11 mr/hr for the

monitors in the ventilntion duct are based upon

initiating normal ventilation jgolation and sianthy,
cas treatment svstern operation lo limit tae dose
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3.3 LIMITING CONDITION FOR OPERATION

4.3 SURVEILLANCE REQUIREMENTS

3.

(2} Control rod withdrawal scquences shall be

()

established so that maxdmum reactivity 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 cal/gm is not exceeded.

Wherever the reactor is in the startup or
run  moce below 20% rated thermal power,

the Rod Worth Minimizar shall be operable,

A sccond operator or quallfied technical
person may be used as a substitute for an
inoperable Rod Uorth Minimizer which fails
after withdrawal of at least 12 control rods
to the fully withdrawn position. The Rod
Worth Minimizer may also be bypassed for low
power physics testing to demonstrate the
shutdown margin requirements of spccifications
3.3.A.1 1f a nuclear engincer is present and
verifies the step-by-step rod movements of
the test procedure.

Amendﬁent No. 58

3. (a) To consider the rod worth ninicizer
operable, the following steps must be
performed:

(1

The control rod withdrawal sequence
for the rod worth miniwmizer compuier

‘shall be verified as correct,

(11) -

©(144)

(b)

(1iv)

The rod worth minfmizer coxputer
on-line diagnosite test shall be
successfully completed.

Proper annunciation of the select:
error of at least one out-of-sequence
control rod in each fully inserted
group shall be verified. :

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 {s in the startup or

run mode below 20% rated thermal pow%“
and a sccond independent operator or

engineer 1s being used, he ghall verify

that

all rod positions are correct

prior to commencing withdrawal of each
rod group.
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3.  LIMITING CONDITIONS FOR OPERATION -

4,3 SURVEILLANCE REQUIREMENTS -

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

5. During opcrating with limiting control rod
patterns, as dctermined by the nuclear
engineet, either:

a. Doth RBH channcls shall be operable; or

b. Control rod withdrawal shall be blocked; or

¢, The operciing power level shall bo
‘ linltecd co thatthe NCFR will
rerain cbhove the MCPR fuel cladding
integrity safety limit assuming a
single error that results in complete
withdrawal of any single operable
control rod.

Amendment No., 58

4,

Se

Prior to control rod withdrawal for stattup
or during refucling verify that at least two
source ranga channels have been observed
count rate of at least threc counts per
sccond.

When a limiting control rod pattern cxlsts,
an instrument functional test of the RIM
shall be performed prior to withdrawal of
the designated rod(s) and daily therecafzer.
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3.7 LIMITING CONDITION FOR OPERATION

4.3 SURVEILLANCE REQUIREMENT

t. HReactivity Anomalices

The reactivity equivalent of the difference
between the actual-critical rod configuration

‘and the expected configuration during power
operation shall not exceed 19 AK. 1f this

Iimit is exceeded, the reactor will be shut-

down until the cause has heen determined and
corrective actions have heen taken if such

actions are appropriate. In accordance with
specification 6.6, the fiRC shall he notified

of this reportable occurrence within 24 hours.

F. If Specifications 1.3, A through D above are not
met, an orderly shutdown shall be initiated'and
the reactor shall be in the Cold Shutdown con-
dition within 24 hours.

G. Economic Generation Control System

"Operation of the unit with the Economic
Goaneration Control system with auto-
matic flow control shall be permissible
only in the range of 65-100% of rated
core flow, with reactor power above
20%.

Amendment No. 58

.

Go

Reactivily Anomalies

During the startup test program and startups
following refueling outages, the critical rod
configurations will be compared to the expected
configurations at sclected operating conditions,

" These comparisons will be used as base data

for reactivity monitoring during subsequent
power operation throughout the fuel cycle, At
specific power operating conditions, the
¢ritical rod configuration will be compared

to the configuration expected based upon
appropriately corrected past data. This com-
parison will be made at lcast every cquivalent
full power month,

Economic Generation Control System

Weekly, the range set into the Economic

Generation Control System shall be recorded.
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i.

in Reference 6 con lcad to significant corxe
1

2.

€. Centrce! fNod withdrewal

indicative of a generic control rod drive:
problex and the reactor will be shutdown,

A1so if damage within the control recd drive
techanisn and in particular, cracks in drive
incernz] housings, carnot be rulzd out, then a
generic problem affecting 2 nusber of drives
cznast be ruled out. Circumferential cracks
resulting from stress assistod interyranular
cerresica have cccurred in the collet housing
of drives at several LWRs. This type of

cracking cculd occur in a nusher of drives

cnd if the cracks prepogated until sceverance
of the coilet hcusing cccurred, scram could

be prevented in the 2ffected rods. Limiting
thc pericd of operation with a potcntlally
scvered collet housing and requirina incrcased
survcillance after detectine one stuck

rod will assure that the rzactor will not

b2 cpurated with a large nusber of rods with
fziied collet hcusings.

Controi red drcpout accidents as discusszd

damagé. If coupling intesrity is maintained,

tre possibility ¢f a rod dropeut accident is
ci i.tn:t;d The overtravel positicn fzature
visvidaes ¢ pesitive check as cniy unccupled

Jl ire men
e el

mzy rozch thic position. Noucron
insiiumentation respenso to rod meverent
provides a veriflizcticn that the rod i fols
lowing its drive. Absence of such response
to drive movenent would provide cause for
suspecting a rod to be uncoupled and stuck.
Restricting recoupling verifications to power
levels above 20% provides assurance that a
rod drop during a recoupling verification
would not result in a rod drop accident
more severe than analyzed.
The control rod heusing sepoictt r
the sutward movensnt o a centrel
tezz than 3 inches in the datremaly ruacte
gvent ¢f a housine feilure. Taz amount of
reactivity which cuuld ko addsd Ly tiiis

“ricts
d to

c

& l‘

«©
-
A
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3.'

small wmount .of rod withdrawal, which {s lessa
than a normal single withdrawal increment, will
2ot contribute to any damoze to the prinary
coolant system.  The Jdesipn basis is piven in
Scction 6.6.1 of the SAR, and the design evalua-,
tion is givern in Scction 6.6.3. This sSunpOTL

is not required if the reactor coolant system

is at atmospheric pressure since there would

then be no driving force to raridly cject a

drive housing. Additionzally, the support is

not required if all control rods are {ully
inserted and 1f an au"QLatc shutdewn rargin

with cne control! rod withdrawn has been demon-
stratced since the rcactor would renmain suberitical
even in the event of complete cjection of the
strongest control rod.

Cortrol rod withdrawal and insertion scquonces are
cstablished to assure that the maximun inscquence
individual control rod or control rod stgments
which nre withdrawn couvid rot be worth cncugh to
cause the rod drop accident ‘design limit of
280 cal/ gram to be exceeded
if they were to drop cut of the cere
in the manner defined for the Rcd Droup Accident.
¢se scquences are develerned prior to taizial
operation of the unit folleowing wny refuzling outoge
and the reusn'rement that an opcrater €ollow these
sequances-is backed up. by the ,cneration of the RIS,
or a second qualified station employee.
These sequences are developed to limit
reactivity worths of control rods and
together with the 1ntegral
rod velecity liniters and the zction of th2 conzrol
rod diive system, limit potential reactivity
inscrtion such that the results of a control rod

drop accident wlll not~ excead 2 maximun fuel ensr T3y,

contert of 282 cal/gm. The peak fuel enthaipy of
220 cal/gw 1> bclow the energy content at which
rapid fuel dispersal znd primary system damage have

been feuad to occur based on experimental data as
is discussed in Reference 1.

"I

The snalysis of the control rod drop accident
2inally presented in.Seccticns 7.9.3, 14.2.1.2
2.1.4 of the Safety Analysis Pepers. Izjreve-
n s

3 5}

1 r:lyrx z1 capabtll‘" have allewed 2 Morce
refined o ly is of the ¢ontrol rod drep ascident

AN
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Bases (cont'd)

These techniqucglgrc deseribed in a
ical ud o auppla-
Coplet(B5PUY 1n Bdaition Ta banked

position withdrawal sequence described

in Reference (4) has been developed.
to further reduce incremental rod
worths, _ :

By using the analytical models

described in those reports coupled

with conservative or worst-cace input
paramcters, it has bLeen determined

that for power levels less than 205%

of rated power, the specified limit (typically 1.3% 4K)

on insequence control rod or control
rod segment worths will limit the peak
fucl enthalpy to less than 280 cal/gm,
Above 20% power e¢ven single operator
errors cannot result in out-of-scquence
coutrol rod worths which are sufficlent
to reach a pecak fuel enthalpy of 280
cal/gm chould a postulated control rod
drop sccldent occur,

(l)Paonc. C.J., Stirn, R.C., and Wooley,

J.A., "Rod Drop Accldent Analysis for
Large Boiling Water Reactors",
NEDO-10527, Herch 1972.
)
Stirn, R.C., Paone, C.J., and Young,
R.M., "Rod Drop Accident Analysis for
Lavge BWR's™, Supplement 1 « NEDO-
10527, July 1972
(3)Stitn, R.C., Paone, C.J,, ond Haun,
J.Me, "Rod Drop Accideat Analysis for
Large IWR's Addendun No. 2, Exposed’

Corea", Supplement 2-NEDO 10527,
January 1973,

Amendment No, 58

(2)

" DPR-19

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.
drop accident analyses are documented in
Reference 6. Each core reload will be
analyzed to show conformance to the
limiting parameters.

”'\An

Re (
factor

) inter-assembly .local powver pcék}a;

b. The delayed neutron fraction chosen
for the bounding reactivity curve.

P

¢. A beginning-of-1ife Doppler reactivity feed-
back.

de Scram times slower than the technical
Specification rod scram insertion rate
‘{Section 3.3, C1) |

e. The maximum poasidble rod drop velocity
(3.11 fr./sec.)

f. The design accident and scram: reactivity
shape function.

g The minimum moderator temperature to reach
criticalicy.

(4) c.J3. Paone, "Banked Position Withdrawal (
Sequence” Licensing Topical Report
NEDO-2123, January 1977.

(S)To faclude the power spikea effect caused by gaps

detween fuel pellets,
(G)Gene:ic Reload Fuel Appiication
NEDE-24011-P-A, August 1978+

*Approved revision number at time - 62A
* reload fuel analyses are performed,

Method and basis for the rod \
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opcr..it.'c;t with a visual indication of ncutron
leval, This 18 necded for knowledgeable and
eiiiciont reactor staxrtup at low ncutron level.
e consequences of reactivity accidents are
Tunciions of the initinl neutvon flux, The
requirement of at least 3 counts per sccond

5 s that any traasient, should it occuré
~ians ad or above the inltial value of 10~
d peower used in the anolyses of transients
1¢ conditious. Cne operable SRM channel
¢ aucquate to monitor the gpproach to

'

eriticality using hoimopeneous patterns of |
ccaltered control rod withdirawal. A ninimum

ol vo eporable SRi's arce provided as an added
crnnorvarisa.

“hie Rod Block Monitor (RBM) is designed to auto-
saticully prevent fuel darage in the event of
coreraovs vod withdrawal frzom locations of high

rewer uensity durdng hich power level operation.

270 chizenels are pravided and one of these may be
bypessed from the console for raintenance and/or
tasting, Tripping of one of the channels will block
crreszous rod withdrawal seca enough to prevent fuel

damieice This systom backs up the cperator who with-
dravs rods 2ccovding to a written sequence. The
speciiied restrictions with oane channel out of
rervics conservatively anssure that fuel demage
i1l not cecur due to rod withdrawal errors when
Liie econditieon enists,  Amandments 17718 and 19/20
irewont the results of a2n evalustion of 2 rod block'
neniter {aflure. These amepdsianis show that during
runrcler operation with certain limiting control
Tod ratieres, the withdrawel ¢f a cesignated single
1

rod could result in ane or more fuel rods
norLs less than the MIPR fuel eladling
ante rity siiety linit, During use of suzh

patterns, 1T 1s Judgud tiat testing of the RBM
s¥stern prior to withdraval of such rods to assure

its eoperability will acsere that improper with-
vroiel dees a0t oceur. It is the responsibility
o0 e Juclear Eapineer to identify these limiting
potlerns 2od the desipgnated rods efther when the
Fatieras are initially cestablisied or as they
hevelop due to the occurrence ¢f inoperuble control

DPR-19

rods in other than limiting patterns.

y

C. Scram Insertfon Times

X

2 ST

LR IE R oo S

|

The control rod systemAs-analyzed 4o bring the
reactor suberitical at a rate fase enough to
prevent fuel-damnges f.e., to prevent the KCFR
from beceming less than the MCODR fuel cladding
integrity safety limit. hnalysis of

the limiting power transient shows that

the negutive reactivity rates resulting

from the scram with the averacde resoonse

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,

-The sinimum amount of reactivity to be

inserted during 2 scran is conzrolled by

pcrmftping~no core than 1C% of the operadle = .
rods to.have leng scram times. In the

analytical treztrant of the transicncs, 290

=il lisecends are «lleved between a neutros

. 8ensor reaching the scram voint and the '

start of wotion of the control rods. This
is udequate and couservative wvhen cocpared
to the typically observad time delay of
about 210 milliseconds.

Amendment No. 58°
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Approximately 90 milliseconds after
neutron flux reaches the trip point,
the p;lot scram valve solenoid de-
eéngerizes and 120 milliseconds later
the control rod motion is estimated to
actually begin. However 200 milliseconds
rather than 120 milliseconds is
conservatively assumed for this time
;nterval in the transient analyses, and
1s also included in the allowable scram
insertion times specified in
Specification 3.3.cC.

The scram times for all control rods will be
determined at the time of each refueling
ovtage,

Fifty percent of the control rods will be

checked every 16 weeks to verify the per-
formance,

Amendment .No, 58

DPR-19

The history of drive performance accumulated
to date indicates that the 90% insertion times
of new and overhauled drives approximate a
normal distribution abecut the mean which
tends to become skewed toward longer scram
times as operating time is accumulated.

The probability of a drive not exceeding the
mean 90% insertion time by 0.75 seconds is
greater than 0.999 for a normal distribution.
The measurement of the scram performance of
the drives surrounding a drive exceeding the
expected range of

64
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Components of the system are checked periodically

Bases: as described above and make & functional test of
: ' the entire system on a frequency of less than once
A. The design objective of tht standby liquid ‘ during each operating cycle unnecessary. A test
control system is to provide the capability of of onc installed explosive charge is made at least -
bringing the reactor from full power to a cold, once during each opecrating cycle to assure that the
.xenon={ree shutdown assuming that nonc ef the ~ charges have not detcriorated, the actuation circult
X with:drawn control rods can e Inserted. To . ia functioning properly, the valve functions preperly,
: mect this objective, the liquid control zystem and no Flow blockages cxist. The replacement charpe
is desimed to inject a quantity of boren which will be sclected from a batch for which there has been
‘ Jrroqarees o COHCC“‘I‘:‘.U.(.‘H of no less than 2 successful test firilng. Recommendations of the.! '
600 ppm of boron )

vendor shall be followed in maintaining a five-yea
1ife of the explosive charges. A continual check of
the firing circult continuity 1s provided by pilot
lights in the control room.

. in the reacior core inless than 100 minutes.
l. 600 TI'im boron concenlration in tire reactor
: core is reqguired to bring the reactor from [ull
‘ power to 2 3%Ak or more subcritical
' condition considering
the hol 1o cold reactivily swing, xenen
peisoning and an additional margin (25%) for
possible imrerfect mixing of the chemiceal
sclution in the reactor water., A minimum
guantity of 3478 gallons of sclution havivg a
13, 4% sodliwin pentaborate concentration is
cequired te meet this shutdown requirement,

The relicf valves in the standby liquid control
system protect the system piping and positive
displacement pumps which are nominally
desifnedfor 1500 psig protection from over-
pressure.  The pressuve relief valves discharge
hack to the standby liquid control solution tank.

B. Only one of the two standby Hauid control
pumping 2ircuils is needed for proper ope.d=
tion of the system, If one pumping clreuit is
found to he tnoperable, there is no immediate
threat to shutdown capability, and reaclor oper-
ation may continue while repairs are being
made, Assurance that the remaining system
will perform its intended function and that the
relfability of the system is good is ubtained by
demonstrating opcration of the pump in the
operable circuit at least once daily.

The time requirement (100 minutes) for inser=
tion of the boreon solution wag sciccled (o over=
ride the vate of rcactivity Insertion due lo
conldown of the resclor foliowiny the xenon
poison paak., For it required pumping rate of
30 =allens per minuie, tha maximum storage
volume of the boron solution is estublished

as -1, 05%tilons (133 pallons arc. contained
below thg pump suction and, therelore, cannot
be inserted).

C. ‘The solution saturation temperature of 13%
sodlum pentaborate, by weight, is 59°F, To
guard aguainst boron precipitation, the solution
including that in the pump suction piping is
kept at least 1978 nhove the saturation terpers=
ature hy o tank heater and by heat Lraeing in
the pumﬁ.«.iwllon piping.  The 10°F margin is

— Amendment No. 58 - '

Coron concentration, solution temperature, and
velume are checked on a [requency to assure a
high reliability of eperation of the system
should it ever be required, Experience with
nump operability indicates that monthiy testing
is adegueale to detect if failures have oceurred.
n
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3.5

LIMITING CONDITION FOR OPERATION

| 4.5

SURVEILLANCE REQUIREMENTS

and control rod drive maintenance performed
provided that the spent fuel pool gates are
open, the fuel pool water level is maintained
ahove the low level alarm point, and the
minicum total condensate storage reserve is
maintained at 230,000 gallons, and provided

that not more than one control rod drive housing

is open at one time, the control rod drive
housing 1is blanked following removal of the
control rod drive, no work is being performed
in the reactor vessel while the housing is
open and a special flange is available which
can be used to blank an open housing in

the event of a leak.

5. When irradiated fuel 13 in the reactor
and the vessel head 1s removed, work
that has the potential for draining
the vessel wiy be performed with less
than 112,000 ft3 of water inm the
suppression pool, provided that:

1) the total volume of water in the
suppression pool, dryer separator above
the shield blocks, refuellng cavity,

and the fuel storage pool above the
bottom of the fuel pool gate is greater
than 112,000 £t3; 2) the fuel storage
pool gate 1is removed; 3) the low pressure
coolant injection and core cpray systems
are operable; and 4) the automatic mode
of the drywell sump pumps is disabled.

Maintenance of Filled Discharge Pipe

Whenever core spray, LPCI, or HPCI ECCS
are required to be operable, the discharge
piping from the pump discharge of these
syatems to the last check valve shall be
filled.

Amendment No. 58

Maintenance of Filled Discharge Pipe

The following survelllance requirements
ghall be adhered to, to assure that the

discharge piping of the core spray, LPCI,

and HPCI are filled:

Amendment No.™ 20 dgted 6/9/76,

mgm
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3.5 LIMITING
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CODITION FOR OPERNTICH

- RVOYXTGe Planar LJIGR

aring steady state power oparation, the
Average Planar Linear Heat Generation Rate (APLHGR)
of all the xods in any fuel assewbly, as
a funcition of avorage planar exposure, at
any axial location, shall not exceed the
mninmum averaga planar LHGR shown in
Ficure 3.,5.1. If at any time during
cpecntion it is determincd by normal sur-
vesliorce that the limiting value for
ASISISR is being exceedod, action shall be
jnitiated within 15 minutes to restore
cporation to within the prescribed 1imits.
1¢ the APLIGR is not returned to within
ke proscribed limits within two (2)
houra, thoe recctoxr shall bo brought to
thr cold Shutdown condition within 395
hourg. Survelllance and corresponding
cceion chall continue until roactox opera=-
tion ip w:ithin the prescribed-limits.

A

Amendment No. 58

4.5 SURVEILLANCE REQUIREMENT -

I. Averaqe Planar Linoaor Heat Generation
Rate (APLIIGR) '

The APLIIGR for each type of fuel as n
runction of average planar exposure shall
be determined daily during reactozr opara-
tion at > 25% ratad thermal power.

81B
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3,5 LINITING CONDITION FOR OPERATION

4.5 SURVEILLANCE REQUIREMENT

i

‘ ,(Ap@)

Lceal LHGR

During steady state power opexation, the
lirnear heat gencration rate (LIGR) of
any rod in any fuel asscmbly, at any axial
location shall not excecd the maximum

allowable LHGR as calculated by the
folicwing equation: .

LHGR ¢ LHGR Ap> (L
max = d | 1- max \LT

LHGR _
4 = Design LHGR = 17.5 Kw/ft. Tx7
fuel

13.4 kw/ft for all 8x8 fuel tvpes

max © Maximum power spiking penalty =

0.037 for 7x7 fuel and 0.0
for 8x8 fuel

LT = Total core length = 12 ft.

I, © Axial position above bottom of.
core

If st npy time during operation, it is
determined by normal surveillance that the
linmiting value fox LUGR is being exceeded,
tetion shall ba initiated within 15 minutes
to restore operation to within the prescribed
Limits. £ the IJIGR ia not rotuxned {0 with-
in the prescribed limits within two (2) hourxs,
the reactor shall po brought to the Cold_Shut-
Gown conGition within 36 hours. Surveillance
and corresponding action shall coatinue un-

+11 reacter operation is within the pre-~
scribed limits.

J.

Linear Heat Generation Rate (LEGR)

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

81p-1

Amendment NO. 58



| =218

8G °‘ON Juswpuswy

. - <N . SENFT 39
ARl e raiae gRWIE C3A St..:.i.:uu =%
NOLINET Y o753 WSl BN d LUty W3 TN

e BECAN (G350 [ 33auy) .
{-4°¢ JIn0T,

(o3/Ced) SEN1QCIY ITINAY ITUTTY

olere e

oeetT

*cocch

2933 TIxL Tod
T® ITE usgssIg

(13/Qsu) sansodxy ¥3923Ay SRUILd

0%2qg  TIXL 1T
€ 33uq uspeIg

R ¢

(33/A%) dLvy KOLLVUINAD IvAl UVANDT UvNvid Z0VUIAV WAWIXVM



- e t—

a3l

8G °*ON Juswpusuwy

- s eam a e aes

(PP w3
15 r5tg

IKATONEY 1D VYN IAY Ny aYd WIwIA .
(UDHR) JLVY ACHL YW INIT AV IN WV 1T UYaY W IJVUIAY MR RIXTS
(VPor® JNEQ 4N IDVUIAY VTS )

cate st [~ "9 v
$
v} 4
199
rad
%,0°€) R P N A i o e iRt it sl SO
mmﬁNm-Udn& &hh .ﬂua - . - B B .. K B .. . e s ew .. nﬂ.. .
¥ LINA NIQsS3¥g -
] FULSTAXI ITVUIAT YTATILINTIIA
(HOHLAM) 20T MOILPEINID LVYIHEYINT MO T 3TYHIAY MU XY
. (Wbear 0TS IDYIIAY Lalh ot
Y- 3 a=r'se o' 3 cxel e=ry ¢
. ) . p

TR
smp co o

gczouasd 3dLL 190d
¥ 1ina NiasI¥a

~
. oo

{3J/784) A DNLLNGGNTD LVAH YVANIT HWNVTEd 3ONUAAV WOWE XV



-pPR-19- ‘ =

Teceees wg * M .e . L ee eest o ® . - —
- * o o0 3 .a oo -
s 2 o .. e - . .
M . .. .« vo e - . ~
- comer Som mmom re oo
. . . . v e ® -
[ . - - e s ® o w .
. . o ® e we & - .
1 . -
. Ouvnot' . o seses ofecrnry 200" . » e s w w=s ools wee
1 Cese Bav . - .- -
sese o ner » o w see e g e . » oo
' = ) ] CO'ov— - L) . .
.- . - .
‘tiov'VQ-o os P N 'bvn'-0!|'rcn - s owecsees c'bc.o.‘ol-a."'
. - .
H S e . . ecthlls
. . . s o
- - .
o e
- e v »
-
. .
.
~—

. Py
-
.

&—— »
- . o0
. e

e * °*
. .

———.
Teeens wes ‘l"xc'l
.

i oo me mo) e

et 46 s

MAXTHUM AYCRAGE PLANAR LINEAR HTAT
GEMERATION RATE (XM/TT)

DRESDEN URIT 2 -~ "---= 7+ SR

FUIL TYFES .mu.,.mmwm_. o

»
-
s PR :
e my emor ¢ wes 8c swscs S —
. - <o ® .
- L . e - -
t— - . - .w > & & lw *
- > . » - . Lord
. m e w o v » - + - e P . .
.. - . . s s
m ] . ¢ : - * L]
- .
d“ o '.lvv'lll"l'.'".vl.t. e a— - -’ - IIC!.'Q‘O'-r. . L] -
[ - - » ' . 3 * [
.- . . - - - - e .
i i : 3 Y.
. . H 1
200 SR SR . . . 1 .
- - . 3 ] - » . L ] u
- . e . e b T . - -
- . . - P - - [ L R
. - s *o-v e .o . o onen & ] - =t t.
- = PR 1 o . * ] T e
. . -
. = . t. . - - P | } s < "e .
- - o oo . [ 3 . . ® -—— Gwarjem o &
. . L g P - s * (233
- o - u > e u -
. = ° > o .
p{RY —
e -
3.0

c. 30.600 20.000
PLARLR &VIRAST LIPCSURL (=)

FIUzt 3.5-1 RLTIEY AVIRAST PLRRAR LINTAR
FLAl 1~z.nrq~oy SATL (MAPLHEE,

=t 3005} £S5, PLRKAR 250 IITOSWRL

Amendment No. 58



Maximum Average Planar Linear Heat Oeneration Nate
(lw/CY)

W)

[9¢

F g
: Y e A
O [44]
t 0 |
i Y : 9% ¢
1y 1 p] .
r .o ‘}é" v '8:, i
S SY - t; 5 E
0 ore >, ‘:
m 31 a > c |
pa I 33 4 o
n e > o
}_;" : o * UN
4 . g
e -
ch t ‘gb 3 %
R N N
no > 2 N >
o6 =
s B & 1'18
o ¢,
.’Tl g
t] 2%
(*E p
o C]
BNt W €
D b1
AMEE
AR ATy “u
ni g8 2 o
ol JO 58
SO }IO
YN S
. "3v N
=g s
: o
Lot
— 0
=
Y
-~
A
©
9
—




85 *ON juswpuawy

T4N91d

1°s°¢

.Si\
VU

VId JOVEIAY ARl XVA
Qca'at

200
ML

[RYAZERAY
i)

Ay
-t

|

SVYILY YNV Y

-

ES¥TT)
3 3

[AAYAV)
- -
+

d

-
J

LT
‘

1

-
-

PAR
v

2HOSYIX

-

{(Fa40 3
2NsSd:x3

3
(2omg i)
27N

(1/024)
00002

‘0¢

-
4

MAXTMUM AVERAGE PLANAR LINEAR NEAT
< GENERATION RATE (KW/FT)
= = S S & o = =
o w o o o . =) w
S I . e
" ﬁ .. .“.g;
: BT RS e
- s chm - : ] ¢
b v T T Ty T T T T e e GO e seme -
" ﬂ*ﬂ H
S L TS e 9 .
. i wn
. TS S S S M m .
m .. | ik
| . w PR " g
0—.".&'..'0!«!~|-.'.”"||I.lq.-.too!—“ “..\u}um ——
PP O :" T .8y s
. et o NN
N i i g S .
I | ST
_. ....... e,

apecmes
e

. .
SO S At e o S et e SO @i 8. sy

.
R '
- . + .
. . . . . +
s M el e $ePetesENi s csbesr o a
N c. . .«
1 . .o . L.
s s L e
— - .

. . . ..
ttenvnrevarlaciiaseminmmosacs
.- e ee . coe -

* . . se e .
Cr AR i P b | ¢ vemem e b,
.o ees . .

6T-4dda

P




- DPR-19

3.5 LIMITING CONDITION FOR OPIRATION 4.5  SUDVZILLANCEZ REQUIREMENTS
K. Minizum criticzl Pcwer Ratio (rE2R) K. Hinimun Criticol Dewsr Ratlo (i2vR)
puring stcady staote operation, HCER shall be MCPR chall bz determined Gnily during a
greatex than or cgual to - reactor power cporation =t 3 2570 ratad
. ‘ thermal power and following any change in
trit2 pov=x level oxr dictribution that would
1.24 (7 2 7 fuel) cavce ogezation with a limitirg control.
ther s describad in the bases for
| 1.31 (8 x 8/8x8R/P8XBR fuel) : rod pattezn 2 c

Specification 3.3.B.5.
2t rated powcz ©nd flecw, Cor core f£icws

other than rated, these neminel values of
1CPR shall be incresscd by a factor of K,
where Ke is &3 shown in Figure 3.5-2.

P

If at any timo during stcady sttt power
oweration, it is determincd that the
limiting va2lue for MCPR is being cxceeded,
action shall be initiated within 15 rinutes
to zeshtoze cparation to within the pre-
seribed limivs. If the steady stote SCPR
iz pot retiurncd to within %lic. prercrincd
listits within two (2) hours, the xrcoctox
£hal)i Le brought to the Cold Shutdown con-
dition within 36 hours. Surveillarce and
corresponding action shall continue until
reactor oparation is within the, prescriled
limits.

.Amendment No. 58 | 8lD
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Limiting-Conditions for Operation Bases

A,

Core Soray and LPCI Mode of the RHR

System - This specification assures
that adequate cmergency 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 cenergy associated with
the loss of coolant accident, to limit
the calculated peak clad temperature

to less than 2200°F, to assure that
core geometry 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 then 17%.
The alldwable repdzf\times are es-
toblished 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

fox_‘ Dresden Units 2, 3 and Quad-Cities
Units 1, 2 Nuclear Power Stations,”
NEDO-24146A, Revisionl, April 1979.

Amendment No. 58

o

developed in this refor-

ence, the repalr period is Tound to e less than 5

1/2 the test Interval. This assumes that the
core spray and LPCI subsystems constitute a
1 out of 3 system, however, the comhined cf-
fect of the two svstems to limit excessive clad

temperaturcs must also be coasidered. The

test inlerval specificd in Specifieation 4.5 was
3 meeths, Thorelore, an ailowanic pendtir
period which maintains the basie rick c"onsidcr-
ing single failures shouid be less than 45 rlavs
and this specification is within this period,
For multiple faitures, a shorier nterval s
specified and tn improve the assurance that

the remaining svstoms wilj function, a daily®
test is called for, “Alihough itis reenanized
t}?nt the information given in :'or(-rc-ncg 2 oro-
vides a quantitative methad to estimnie :\Hrfw-
able repair times, the lack of operating data to -
support the analytical apyreach prc\'cn:s conm=-
plete acceptance of this mrethad at this time.
Therefore, the times stated in the specific
items were established with due regard to

judgment.

Should one core spray subsystem become in-
operable, the remuining core spray and the
entire LPCI system are available sheuld the

(2) NEDO-20566, General Electric

(

Company Analytical Model for' Loss-
of-Coolant nnalysis in Accordance

with 10CFRS50 hppendix K.

(3) APED-"Guidelines for Determining
Safe Test Intervals and Repair
Timecs for Engincered Safecguards" -

April 1969, I.M. Jacobs and

P.W. Marriott,.
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heae gnnrlnlhﬁn 1ata even If (uwel pellet

densiGication b postulated,  The pover
\ ’ $|u$'r peoalty disconsed in

Reference 2 and assumcs A
Jinearly increasing variation in axial
gAps between core tottom and zop, and
assunes with 95\ confidence, that no -
porc than one fucl rod exceeds tho dosign

13:CR duc to power spiking.

L5

Kinimm Critical Powcr Ratlo (HCFR)

The steady state values for HCPR specifled .

in this Specification were sclected to

p:nvldc pargin to accomnsodate translents

and uncertmanties in monitoring the core

.operating itale =3 well as uncertainties

fa the critical power corrclation itsolf,

These values also sssure that operation

will be such that the initinl,condition

g . assuned lQr She.LOCA tn:lysis, plus 29 un-

certainty is satisficd., ¢or any of the spectal

set 0f transicents or disturbance caused by.
sinfle opetator eryor or single equipmen?
caifunction, it is required that design
analyses Initintized 2t this steady state
operating linit yicld a MCER of not less than
that specified in Specification 1.1.A at fny
tine during tho transient assuming instrument
trip settings given in Specification 2.1, FTor
analysis of the thes=al consequences of theso

? teansienta, the value ol WPR stated in this upncill«:itinn for

Yimie,
nloady
CRelevence 2,
pperat bng with MOPHG greatet than wpecified,

Ansumptions
atate NCPR Limit for eauh veldoad cycle

Amendment No. 58

The most limiting trannienta with ronpac. to

MCPR nro generally: . '
n)  Rod withdrawal error
b)  Load xejecti 1
)ypnnﬁcJCCLion or turbine trip without
c¢) Loaa of feedwatar heater

fcvcr:l [actors influence which of thena
-cansionts results in the largeat re :

in critical power ratio svch gn thc-gggéi?Tc
fuel loading, cexposure, and fuel type. The
current cycles reload licensiny analyses
spccifxca'the limiting transient for auéf§nn
oxposure increment for each fuel type. 'Thé
vn‘nc?'apcc1f1cd as the Limiting Condition of
Operation ace consarvetively choaen

noat restrictive ovor the ent (¢ bound
cach fuel type. o entire cvc&e for

For core flow rates less than rated,

the steady state MCPR Is Increased by the
formula given in the Speciflcation. This
assure that the MCPR will be nmaintained’
greater than that specified In Specifi-
cation 1.1.A even In th~ event that the
nortor-gencrator sat speed controller
causes the scoop tube positioner for tke
fivid coupler to move to the maxicum
speed position,

the liniting condition of operation bounds the inttial value of
BCPIt assumed Lo exisl prioc to the initiation of the transients.
tis initial condition which is used in the transient anaslyses,
will preclude violation ot the MCERC fuel claddrog intugrity safety
and mothods wned in caleabab ing the requited

ate documented in

The reaults apply with incieasany connervatisn while

(2) "Generic Reload Fu . )
: ad Fuel A : "
NEDE-24011-P-A* pplication,

*Approved revision
malyses ave

number at
per formed,

(o] time reload
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SﬁrVeillanéc-chuircmcnte Pases (cont'd)

Avereps Planar LIGR - : X.

At core thermal povwer levels legs than o
cqual to 25 per aent, operating plant
~xgarience and thermal hydreulilc annlyses
{pdicate that the resulting average planar
Li5R 15 belew the maxinum average plenar LEGR
by a considerable warging tharefore, cveluation
of the averaze planer LEGR below thls power:
1av2l 15 not necessary. The daily require-
msnt for cloculating averape plener LUGR
above 25 pzr cont rated thermal power 1s
surricient since power digtribution shifts
are slow when there have not becn signifi-
cant power or control rod changeo.,

mle LUGR 23 a function ol core height shall

be clrcked datily during renctor operotion at
grester than or ceual Lo 25 par cent power £0
catermine 1f fuel burnup or centxel ol novenend
ras coused 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. 58

Minimum Critical Power Ratio (MCPR)

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

2t -mininum recirculation pusp speed and the
moderator void content will be very small., For
all designatcd control rod patterns which may be,
employed at this point, operating plant experience’
and thermal hydraulic analysis indicates that the
resulting MCPR value 'is in excess of requirementy
by a considerable margin. With this low void
content, any inadvertent core flow increase

would only place operation in a more con-
scrvative mode relative to NMNCPR,

The daily requircment 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 X, correction applied to

the LCO provides margin for flow increase
from low flows,

g5n

| i




DPR~19

J.6 LINITIRG COUDITION 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.

E. Safety and Relief Valves
1. During reactor power operating conditions
and whenever the reactor coolant pressure
is greater than 90 psipg and temperature
A greater than 320°F, all nine of the

safety valves shall be operahble. The
solenoid activated pressure valves shall
be operable as required by Specification
3.5.D.

2. If Specification 3.6.E.1 is not met, an
orderly shutdown shall be initiated and
the reactor coolant pressure and temp-
erature shall be less than or equal to
90 psig and less than or equal to 320°F
within 24 hours.

Amendment No, 58

Safety and Relief Valves

A minimum of % of all safety valves shall be

bench checked or replaced with a bench checked
valve each refueling outage. The popping point

of the safety valves shall be set as follows: {

Number of Valves Set Point (psig)

1115%
1240
1250
1260
1260

NR NN

The allowable set point error for each valve
is +17.

All relief valves shall be checked for set pres-

sure each refueling outage., The set pressures
shall be:

Number of Valves Set Point (psig)

1 1115%
2 Less than or equal to 1130
2 Less than or equal to 1135

*Ta;get Rock combination safety/relief valve

90



— UNITED STATES —
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
SUPPORTING AMENDMENT NO. 58

TO PROVISIONAL OPERATING LICENSE NO. DPR-19
COMMONWEALTH EDISON COMPANY

DRESDEN NUCLEAR POWER STATION, UNIT NO. 2

DOCKET NO. 50-237

1.0 Introduction

By letter dated January 28, 1981 (Reference 1), as supplemented by
Reference 8, Commonwealth Edison (CE), the licensee, proposed '
amendments to Dresden Unit 2 License and Appendix A Technical Speci-
fications. CE has proposed these amendments to support its review of
future reloads for Dresden Unit 2 under the provisions of 10 CFR 50.59.

Our 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.

2.0 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 1imit 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 Timit 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
acceptable 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.

8104090449




Maximum Average Planar Linear Heat Generation Rate (MAPLHGR)

New MAPLHGR curves reflecting the improved f1oodi%g 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 2 reloads and extending to burnups of 40,000 MWd/t

have been proposed (References 1 and 6).

The new curves are based on an assumed fuel loading with 156 retrofit
assemblies. Any reload with fewer such assemblies will be nonconserva-
‘ tive with respect to the analyzed case and therefore outside the scope
of this approval.

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.

} Power Peaking

’ The licensee has proposed to adjust the Average Power Range Monitor (APRM)
amplifier gain based on the Maximum Fraction of Limiting Power Density
(MFLPD). Such an adjustment would be made in the event of operation with
a MFLPD greater than the Fraction of Rated Power (FRP), with the objective
of preventing the fuel cladding integrity safety 1imits from being exceeded
during anticipated operational transients. This adjustment will be applied
above 25% rated thermal power which is consistent with the LHGR surveillance
requirements and the Standard Technical Specifications.

Previously this objective has been met by reducing the APRM trip settings
through multiplication by the ratio of the Limiting Total Peaking Factor
(LTPF) to the Total Peaking Factor (TPF). Such a reduction in set points
is required in the event of operation with TPF>LTPF.

We have concluded that the maximum reactor power which could be attained
during anticipated operational transients with the proposed APRM gain
adjustment would be no greater than would be attained with the current
procedure for adjusting APRM setpoints. This conclusion is based on the
equivalence of the ratio FRP/MFLPD to the ratio LTPF/TPF, and can be
explained as follows.

The LTPF can be expressed as the design linear heat generation rate

divided by the plant rated thermal power per unit length of fuel rod.

In a similar manner the TPF can be expressed as the maximum linear heat
generation rate divided by the plant operating power per unit length

of fuel rod. From these definitions it is easily determined that the

ratio LTPF/TPF is the ratio of the design linear heat generation rate

to the maximum linear heat generation rate times the fraction of rated
thermal power, or 1/MFLPD*FRP. Thus, FRP/MFLPD and LTPF/TPF are equivalent.
This ghange in terminology has been approved for other BWRs (References 2
and 3).




However, instead of multiplying the APRM set points by FRP/MFLPD the
same result can be achieved by multiplying the APRM reading by MFLPD/FRP
to get a gain-adjusted APRM reading. If the reactor is operating in a
steady state mode the APRM reading (before gain adjustment} is equal to
FRP. Therefore, by adjusting the gain until the APRM reading is equal
to MFLPD, the APRM reading has effectively been multiplied by MFLPD/FRP
as required.

To summarize, the proposed formulation does not involve a reduction in
margin to the trip point, and eliminates the need for different limits
for different fuel types. In addition adjusting the APRM gain is much
easier than changing the APRM trip setting, so that there is less chance
for human error.

Overpressure Protection Margin to Safety Valve 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. Our criteria for overpressuri-
zation 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
discharge directly to the containment," and "for the most severe abnormal
operational transient, with reactor scram, the SV capacity should be
sufficient to 1imit the pressure to less than 110% of the reactor coolant
pressure boundary design pressure."” These criteria are satified 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 environ-
ment which is more severe than the possible SV discharge. We have also
reviewed BWR pressure 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 Eequirement
to perform a safety evaluation if off-normal feedwater heater operation is
needed. We consider this restriction appropriate.

Reactor Protection System (RPS) Delay Time

The Ticensee has proposed to change the RPS delay time from 100 to 50

msec (time from opening of the sensor contact up to and including the
opening of the trip actuator contacts). This change stems from an incon-
sistency which has existed between the Technical Specification value of

100 msec and the 50 msec value assumed by General Electric in the licensing
analysis. The licensee has confirmed that the procedures used for deter-
mining RPS delay time are consistent with the General Electric use and




3.0

4.0

definition of a 50 msec delay time in the licensing analysis. The
staff has confirmed that the licensee has in place the capability for
demonstrating compliance with the more restrictivé specification. The
proposed change is acceptable.

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 Section51.5(d)(4), that an environmental impact
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
jssuance of this amendment will not be inimical to the common defense

and security or the health and safety of the public.

Date: Amendment No. 58
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UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NO. 50-237

COMMONWEALTH EDISON COMPANY ¢

NOTICE OF ISSUANCE OF AMENDMENT TO PROVISIONAL
OPERATING LICENSE

The U. S. Nuclear Regulatory Commission (the Commission) has issued
Amendment No. 58 to Provisional Operating License No. DPR-19 issued to
Commonwealth Edison Company (the licensee), which revised the license and
Technical Specifiéations for operation of the Dresden Nuclear Power
Station, Unit No. 2, located in Grundy County, I11linois. 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 2 under provisions
of 50.59 and (2) modifies 1icense condition 3.F to assure a conservative
MCPR operating limit during coastdown operation.

The application for the amendment complies with the standards and

requirements of the Atomic Energy Act of 1954, as amended (the Act), and

the Commission's rules and regulations. The Commission has made appropriate

findings as required by the Act and the Commission's rules and regulations
in 10 CFR Chapter I, which are set forth in the license amendment. 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 fhat pursuant to

10 CFR Section 51.5(d)(4) an environmental impact statement, or negative

810409005/y : "



dec]aration and environmental impact appraisal need not be prepared in
connection with issuance of the amendment. ‘

For further details with respect to this action, see (1) the appli-
cation for amendment dated january 28, 1981, (2) Amendment No. 58 to
License No. DPR-19, and (3) the Commission's related Safety Evaluation.
A1l 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, I11inois. A copy
of items (2) and (3) may be obtained upon request addressed to the U.S.
Nuclear Regulatory Commission, Washington, D. C. 20555, Attention:
Director, Division of Licensing.

Dated at Bethesda, Maryland, this 31st day of March, 1981.

FOR_THE NUCLEAR REGULATORY COMMISSION

Dennis M. C%Zh'ﬁe d, Chi% 2
h

Operating Reactors Branch %5
Division of Licensing
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