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Docket No. 50-249

Commonwealth Edison Company

ATTN: Mr. J. S. Abel

Nuclear Licensing Administrator -
Boiling Water Reactors

Post Office Box 767

Chicago, Illinois 60690

Gentlemen:

The Commission has issued the enclosed Amendment No. 5 to Facility License
No. DPR-25 for Dresden Unit 3. This amendment includes Change No. 22 to
the Technical Specifications. The amendment suthorizes operation of
Dresden Unit 3:

(1

(2)

(3

with additional 8 x 8 fuel assemblies, in response to your
application dated January 21, 1975, and supplements dated

February 11, May 7 and 21, June 18, and August 15, 18 and

27, 1975; 4

using limits based on the General Electric Thermal Analysis
Basis (GETAB), in response to your application dated
April 4, 1975, and supplements dated May 7 and June 18, 1975;

using modified operating limits based on an acceptable eval-
uation model that conforms with Section 50.46 of 10 CFR Part
50, in response to your application dated May 5, 1975, and
supplements dated June 23 and July 7, 10 and 21 and August 25,
1975, and

(4) wz‘-slight increase in the APRM Flux Trip and Rod Block

ts for operations involving high pesking factors, in
response to your spplication dated May 27, 1974, and supplements
dated October 22, 1974, December 5, 1974 and April 4, 1975.
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/(fommonwealth Edison Company -2 -

The Commission's staff has evaluated the potential for environmental
: impact associated with operation of Dresden Unit 3 in the manner set
i forth in item (3) above. From this evaluation, the staff has determined
| that there will be no change in effluent types or total amounts, no
| change in authorized power level and no significant environmental impact
i attributable to that action. Having made this determination, the Commission
{ has further concluded pursuant to 10 CFR Section 51.5{c)(1) that no environ-
mental impact statement need be prepared for this action. Copies of the
| related Negative Declaration and supporting Environmental Impact Appraisal
; also are enclosed. As required by Part 51, the Negative Declaration is being
filed with the Office of the Federal Register for publication.

Copies of the related Safety Evaluation and the Federal Register Notice are

; enclosed.
| Sincerely,
Origiral sig:ned by
Dennis L. %ﬂ%...,,,‘
Dennis L. Ziemann, Chief
Operating Reactors Branch #2
Division of Reactor Licensing
Enclosures: - i .
, , i ;
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cc w/enclosures:
John W. Rowe, Esquire

Isham, Lincoln & Beazle
Counselors at Law

One First National Plaza
Chicago, Illinois 60670

Anthony 7. Roisman, Esquire
Berlin, Roisman and Kessler
1712 N Street, N. W.
Washington, D. C. 20036

Morris Public Library
604 liberty Street
Morris, Illinois 60451

Chairman, Board of Supervisors
of Grundy County

Grundy County Courthouse

Morris, Illinois. 60450

cc w/enclosures and filings dtd.

12/5/74, 5/7 and 21, 6/18 and 6/23;

7/7 and 7/10; 8/15, 8/18, 8/25 and 8/27/75:
Mr. Leroy Stratton
Bureau of Radiological llealth
Il1linois Department of Public Health
Springfield, Illinois 62706

Mr. Gary Williams

Federal Activities Branch
Environmental Protection Agency
230 South Dearborn Street
~Chicago, Illinois 60604



COMMONWEALTH EDISON COMPANY

DOCKET NO. 50-249

DRESDEN UNIT 3

AMENDMENT TO FACILITY OPERATING LICENSE |

Amendmeént No. §
License No. DPR-25

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

A. The applications for amendment by the Commonwealth Edison Company
{the licensee) dated Januery 21, April 4, May 5, 1975, May 27, 1974,
and supplements dated February 11, May 7, 21, June 18, August 15,
18 and 27, June 23, July 7, 10, and 21, and August 25, 1975,
Oetobar 22, and Decembar 5, 1974, comply with the standards and
: rements of the Atomic Energy Act of 1954, as amended (the Act),
and the Commission's rules and regulations set forth in 10 CFR
Chapter I;

B. The facility will operate in conformity with the applications, the
provisions of the #gks end the rules and regulations of the
Commission;

C. There is reasonable assurance (1) 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, and

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.

2. Accordingly, the license is amended by a change to the Technical Specifi-
cations as indicated in the attachment to this license amendment and
paragraphs 3.8, 3.E, 3.F and 3.G of Facility License No. DPR-2S5 are
hereby amended and added {respectively) to read as follows:

OFFICE B | e cecce oo s cen
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Technical Specifications

The Technical Specifications contained in Appendix

A, as revised, are hereby incorporated in the license.
The licensee shall operate the facility in accordance
with the Technical Specifications, as revised by issued
changes thereto through Change No. 24.

Restrictions

Beyond the point in the fuel cycle at which the

reactivity reduction rate during a scram is less than

that of Curve B in Figure 1 of "Supplement B to Dresden
Station Special Report 29," dated March 29, 1974, operation
of the reactor shall not exceed the core thermal power
versus flow conditions defined by the "Nominal Expected

90% Flow Control Line" on Figure 2.1-3 of the Commonwealth
Edison letter (J. S. Abel to Benard C. Rusche) dated

June 24, 1975 (Docket Np. 50-265).

Beyond the point in the fuel cycle at which the reactivity
reduction rate during a scram is less than that of end-of-
cycle curve on Figure 1-1 of the Commonwealth Edison letter
(J. S. Abel to D. L. Ziemann) dated February 27, 1975
(Docket No. 50-265), operation of the reactor is not
authorized.

Equalizer Valve Restriction

The valves in the equalizer piping between the recirculation

loops shall be closed at all times during reactor operation.

. - Recirculation Loop Inoperable

The reactor shall not be operated with one recirculation
loop out of service.

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

Attachment:

FOR THE NUCLEAR REGULATORY COMMISSION
£50 G\‘N

£.C. D*S&’C\Dn%) \&%1

Roger S. Boyd, Acting Director
Division of Reactor Licensing
Office of Nuclear Reactor Regulation

Change No. 22 to the
Technical Specifications 3

Date of Issuance:

v -

AUG 29 1975



" ATTACHMENT TO LICENSE AMENDMENT NO. 5

CHANGE NO. 22 TO THE TECHNICAL SPECIFICATIONS

FAbILITY OPERATING LICENSE NO. DPR-25

DOCKET NO. 50-249

Delete existing pages ii, 1-18A, 22, 34, 42, 42A, 48, 49, 57A, 63, 78,
81B - 81E, 82, 84, 85A, 85B, 86A, 86B and 86c and insert the attached
pages ii, 1-18B, 22, 34, 42, 42A, 48, 49, 57A, 63, 78, 81B, 8lc-1,
81c-2, 81D, 81E, 81-F, 81G, 82, 84, 85A, 85B, 85c and 86A-86D. Changed
areas on the revised pages are indicated by marginal lines.
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1.0 DEFINITIONS

} c.

The suceeceding fyrequently used ferms are ex-

plicitly delined so that a uniform interpretation

of the spocifications may be achicoved.: 22

A, Ab)p}‘_njg}_(_)(:_(,}_zg‘_l_(_‘ncc — An abvm mal oceur- !
rence means the occurrence of any piant i
condition that: L
1. Causcs a Limiting Safety System Sctring n.

to exceed the setting established in See-
tion 2 of the Technieat Specificutions, or

2. IExceeds a Limiting Condition for Opera-
tlon as established in Scetion 3 of the E.
Technical Specifications, or

?

3. Causcs any uncontrolled or unniauned v

lease of radionctive material from ”‘c
site, or F.

4. Results in safety system component falis -
ures wiich could, or threaten to, remder
the system incapabic of performing its
infended S'}f("l'." i'm:‘(:ti(m as defined in the
Technical Specifications oy SAR, or
5. Resuits in abnormal degradation of one of
the several boundaries which are desioned
to contain the radioactive materials result-
ing from the fission process, or G.

6. Results in uncontrolied or unanticina te(i
changes in reactivity of preater than 1 AKX

B. Alteration of the metor Cove — The act of
moving any component v the region above the
core support plate, below the upper urid and .
within the shroud. Normal control rod move-
ment with the control rod drive hydraulic
system is not defined as a core alteration.

- Critical Power Ratio (CPR) ~ The critical -

power ratio is the ratio of that assembly
power which causes some point in the
assembly to experience transition boiling
to the assembly power at the reactor
condition of interest as calculated by
application of the GEXL correlation.
{Reference NEDO-10958)

ot Standby — dot standby means operation with
the renctor eritdeal, system pressure less than
GUY vsig, and the m.nn steam isolation valves

closed,

action will be initinted as soon as practienble
considering the safe operation of the unit and
the impurtance of the ve mm cd action.

wstrument Calibration — An instrument cali-
nation means the adjustment of an instrument
nal outpul so tht it corr C'\')()nda, within ac-
ceptable range, and accuracy, to a known
tuc(s) of the parameter which the instrument
monitors., Calibration sia 11 encompass the
ire instrunvent including actuation, alarm,
r tx“p. (‘7})041‘3(4 t'mc is not pazt of ’L’ne

— e

-
p ]
e
=
~
o

cheexed once per cycle.

instrament Functional Test — An instrument
{unctional test means the injeetion of a simu-
Tated signal into the instrument primary sensor
to ver 11\ the proper instrument response
alarm, nd/m initiating action.

2

Instrument ('hocl\" - An instrument cheek is
gualiindive determination of aceeptable oper-
abitity hy obscrvation of instrument hehavior

during operation. This determination shaii

include, where possible, comparison of the
instru \c nt with other independent m'stxumcr\.ts
measturinge the same variable.

fa)

inte — Immediate means that the required

P
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Limiting Conditions for Operation (LCO) - The

limiting conditions for operation specify the

minimum acceptable levels of system perform- ,

ance necessary to assure safe startup and op- 0.
eration of the facility. When these conditions

aie met, the plant can be operated safely and

abnormal situations can be safely controlled.

Limiting Safety System Setting (LSSS) -~ The P.
limiting safety system settings are settings on
instrumentation which initiate the automatic

protective action at a level such.that the safety

limits will not be exceeded. The region Q.
between the safety limit and these settings

represents margin with normal operation lying

below these settings. The margin has been .
established so that with proper operation of the R,

instrumentation the safety limits will never be

"exceeded.

Limiting Total Peaking Factor - The
Limiting Total Peaking Factor (LTPF)
is the lowest Total Peaking Factor
which limits a fuel type to a Linear
Heat Generation Rate (LHGR) corres-
ponding to the operating limit at
100% power.

Logic System Function Test -~ A logic sys-

tem functional test means a test of all relays
and contacts of a logic circuit from sensor
to activated device to insure all components
are operable per design intent. Where possi-

ble, action will go to completion, 1.e., pumps
will be started and valves opecned.

S.
Minimum Critical Power Ratio (MCPR) - The

minimum in-core critical power ratio
corresponding to the most limiting fuel
assembly in the core.

Mode - The reactor mode is that which is
established by the mode-selector-switch. .
Operable - A system or component shall be
considered operable when it is capable of -
performing its intended function in its re-
quired manner.

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

Operating Cycle -Interval between the end

of one refueling outage and the end of the
next subsequent refucling outage.

Primary Containment Integrity ~ Primary

containment integrity means that the drywell
and pressure suppression chamber are intact
and all of the following conditions are satisfied:

v

1. All manual containment isolation valves on
lines connecting to the reactor coolant sys-
tem or containment which are not required
to be open during accident conditions are
closed.

2. At least one door in each airlock is cxose(
and sealed.

All automatic containment isolation valves

3.
are operable or deactivated in the isolated
position.

4., All blind flanges and manways are closed.

Protective Instrumentation Definitions

1. Instrument Channel - An instrument chan-
nel means an arrangement of a sensor and
auxiliary equipment required to genecrate
and transmit to a trip system a single trip
signal related to the plant parameter
menitored by that instrument channel.

13
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2.  Trip System = A frip system means qo
arvangement of instrument channel irip
sienals and auxilinry eguipment reguired
to initinte action {o accomplish a profee-
tive trip function, A tvip systenimay re-
aaire one or more nstrument chamael trip

siegnals related to one or more plant param-.

cters in ovder to initinte trip system action.
Initiation ol prot cuxu, action mav reouire
the tripping of 2 singl le trip system or the
coincident tripping of two trip sistems,

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

4

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

Rated Neutron Fiux — Rated neutron flux is
the noutron flux that corresponds to a stendy=

state power level of 2527 thermal megawatts,

Rated ‘thermal Power — Rated thermal power
e T

neans a steady-state power level of 2527
thermal megawatts.

3

Rmcmx Power Operation — Reaclor power

operatlion is any operation with the mode
switch in the UStartup/ilot Standby™ or "Run™
posmon with the reactor eriticul and above
1% rated thermal power.

artup/Hot Standby Mode — In this mode
he reactor p} otection seram trins, initi-
ated by condenser low vacuum aud mnin
steamline isolation valve closure, arc by-
passed when reactor pressure is tess
than 600 psig; the low pressure main

b2

1,

(‘k ’

steamline isolation valve closure trip is
bypassed, the reactor protection system
i ene 1*;',1/4,‘(1 with IRM neutronemonitoring.
system Lrips and conirol rod withdrawal
intertocks in service.

2 Run Mode — In this mode the reactor pro-
tection system is encrgized with APRM
profection and RBM interiocks in service,

Reacior Vessel Pressure — Unless otherwise
1nmc“to(l, reactor vessel pressures listed in
the Technical Specifications are those meas~
ured by the reactor vessel steam space
dotector. '

Ttefuce In"_‘ Outnge — Refueling outage is the
period of time between the shutdown of the
unit prior to a refucling and the startup of the
lant subsequent to that refuceling. For the
surpose of dasignating {requency of testing and
surveillance, a refucling outage shall mean a
resulariy scheduled refueling outage; however,
where such outages ocecur within 8 months of
the compiction of the previous refueling outage,
the reguived surveillance testing need not be
performed until the next regularly scheduled
oulage.

[

Safety Limit — The safety limits are limits
holow which the reasonable maintenance of the
ciadding and primary sysiem are assurcd.
Exceeding such a limit is cause for unit shut-
down and review by the Atomic Energy Com-
mission before resumption of unit operation.
Opcration beyond such a limit may not in itself

“yresult in serious consequences but it indicates

an operational dcﬁcmrc; subject to regulatory
review.



Secondary Containment Integrity -~ Secondary BB.

containment integrity means that the reactor
building is intact and the following conditions
are met:

1. At least one door in each access opening CC.
is closed.
22
2, The standby gas treatment system 1is
operable.
3. All automatic ventilation system isolation DD.

valves are operable or are secured in the
isolated position,

Shutdown - The reactor is in a shutdown con-

dition when the reactor mode switch is in the

shutdown mode position and no core alternations
ae being pérformed, When the mode switch is
placed in the shutdown position a reactor
scram is initiated, power to the control rod
drives is removed, and the reactor protec-

~tion system trip systems are de-energized.

1. Hot Shutdown means conditions as above
with reactor coolant temperature greater
than 212°F.

- 2. Cold Shutdown means conditions as above

with reactor coolant temperature equal
to or less than 212°F.

Simulated Automatic Actuation - Simulated_
automatic actuation means applying a simu-
lated signal to the sensor to actuate the cit-
cuit in question. - :

Total Pecaking Factor ~ The Total Peaking
Factor (TPF) is the highest product of '
radial, axial, and local peaking factors
simultancously operative at any segment

of fuel rod.

Transition Boiling - Transition boiling means

. the boiling regime between nucleate and film

boiling. Transition boiling is the regime in
which both nucleate and film boiling occur
intermittently with neither type being com-
pletely stable.




1,1 SAFETY LINMIT

2.1 LINITING SAFETY SYSTEM SETTING

1.1

22

FUFL CLADDING NTEGRITY

éﬂml’i cability
The Safety Limits established to
Sraserve the fuel cladding in chriry
ly to these variables vhiceh"

nitor the fuel thermal behavior

pre
app
oo

Objcctive

The objective of the Safety Limits
is to establish limits below w%icﬁ.
the integrity of the fuel claddin
is preserved.

Specifications
A. Reactor Pressure >800 psig and Core
Floww > 107 of Rated.

eReRs

P

FUEL CLADDING INTEGRITY

Applicability

The Liniting Safety System Settings
apply to trip scttings of the instru-
ments and devices which are provided (
to prevent the fuel cladding integ-
rity Safety Limits {rom being ex-
cceded.

Objective

The objective of the Liniting Safe-

ty System Settings is to definc the
level of the process variables at
which automatic pkoLcc;*Jc actien

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

Soecifications

A. Neatxon Fiuwx Trlp Settines

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




1.1 SAFETY LINIT

2,1 TINITING SAFETY SYSTEM SETTING

22

4. APRM Flux Screm Trip Setiing {Run lcde)

When the reactor mode switch is in the
run position, the APRM flux scram setting
shall be:

< fos ) [)

Ter

- with a maximum set point of 1207 for core
{low equal to 98 % 10% 1b/hr and greater.
where: ‘

S = setting in per cent of rated power
nt of drive flow required to preduce

ce
rated core flow of 98 Mlb/hr,

nd peak LHGR is above the curve in
ipure 2,1-2 a2t which point the actua1(
aking factor value shall be used,

ITFF = 3.05(7X7 fuel asscnblies)
3.01(848 fuel assemblies)

2, 2P Flux Seram Trin Seitizg {(Refuel or

Starinn arxd Ho

ftad

Standby liode)

wihen the reactor node suitch is in

the refuel or startup/hot stoniddby posi-
tion, the APRM scrom shall be set at

less than or equal to 15% of rated neutron
{lux. .
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1.1 'SAFETY LINIT

2,1 LIMITING SAFETY SYSTEM SETTING

1 - -

When the reactor pressure is < 800
p°‘& or core flow is less than 10%
of rated, the core thermal powexr
sha ll not exceed 25 percent of rated’
thermal power.

Power Transient

1. The ncutron flux shall not exceed the scram

' setting established in Specification 2.1.A
for longer than 1.5 scconds as inuxca ed by
the process coumputer.

2. Vhen the process cowputer is out of service,
this safety limit shall be assumed to be
exceeded if the neutron flux excecds the soram
setting cstablished by Specification 2.1.A
and a control rod scram does not occur.

Repcior Yater Level (Shutdown Conditlon)

‘henever the reactor is in the shutdewn condition
with irradiated fuecl in the rcactor vessel, the

water level Qxall not be less than that corres~—

ending to 12 inches above the top of the active

12l vhoen it dis sc

rn

ated in the corc.

22

M Fluyx Serom Triv Setting

» TRM flux scram setting shall be
at less Chuﬁ or cqual to 120/125 (
1 sca1e.

Pﬂn

3, ATRNM Red Bleck Setting

The APRM rod block setting shall be:

. The definitions used aboverfor the APRYM scr
trip-apply. ' (

R



1.1 SAFETY LIMIT

2.1 LIMITING SAFETY SYSTEM SETTING

-

Lo

}
221
i

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

D. Reactor lcw water level ECCS initiation
shall be 83" (& n”) above the top of the (
active fuel at normal cperating conditions.

* E. Turbine stop valve scram shall be < 10%
valve closurxe from full open.

F. Generator Load Rejection Sceram shall initiate
upon actuntion of the fast closure solenoid valves
which trip the turbine control valves.
G. Main Steamline Isoiation Valve Closure Seram

; ! ¢ ovalve closure from full open,

w
)
<
)
\
—
(@]

tzin Steamline Pressure initiation 0 main
s+pzmline isolaticn valve closure shall{
>E50 »ps.ig.

murbine Control Valve Fast Closure Scram ©
loss of control oil pressure shall be set
2t ¢recater than or egual to SC0 psig.
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Safety Limit Bases

22

FUEL CLADDING INTEGRITY

The fuel cladding integrity 1limit is
set such that no calculated fuel dam-
agze vould occur as a.result of an ‘
abnormal opérntional transient. Be-
czuse fuel damage 1s not directly
chservable, a step-back approach

15 ueed to establish a Safety Limit
such that the minimum cri Lical DOVWEr
ratio (MCPR) is no less f%haon 1.06.
{CPR > 1.06 repfesents a consex-
vative margin relative to the con-
ditlons rcu“‘-ad to maintain fuel
cladding integrity.

4
) J
0

I

The fuel cladding 1s one of the
physicel barrlers whilch separate
radioactive materials f{rom the
environs. The integrity of this
cladgding barrier is related to 1ts
relative freedom from per ‘orations
or crackina. Although some cor-
rc3ion or use rnlatod cra
occur during the life of
ladding, fission product mig
from this source 1s incrementa
cumulative and continuously
mecasurable., Fuel cladding per-
foration Foucvor, can result from
from
tion significantlg
conditions and the pro-
enm safeuy setbings.
roduct migra
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-mental cladding dete

~bution.

threshold, beyond which still
greatex thermal stresses may
cause gross rather than incre-
rioration.
Thexrefore, the fuel cladding.
Safety Limit 1s defined with
margin to the conditions which
mouWG produce ons n» of tranoltioﬂf
boilingz, (MCPR of 1.G). These
conditions represent a significant
departure from the condition in-
tended by design for planned
operavion.

Reactor Pressure >80C0 psig and
Core Flow:> 10% of Rated.

Onset of tx anultion boiling results
in a decrease 1in heat transfer from
the clad and, therefore, elevated
clad temperature end the possibi] ¥
of c¢lad fatlure. .However, the

existence of critical power, or
boiling transition, is not a directly
obzervable parameber in an operating
reactor. Therefore, the margin <o
~boiling transition 1s calculated
from plant operating peramctc such

26 core power, core flow, fecedwater
temperature, and core pover distri-
Tbo margin for each fuel
acsembly 1is characterized by the
critical power ratio (CPR) which is
the ratlo of the bundle power whilch
would produce onceb of ran“4t

1C




Safety Limit Bases

1.1.A Reactor Pressure > 800 psig and :
Core Flow > 10% of Rated. (cont'd)

22

Y O MW

boiling
The minimum value of

the actual bundln power.
this retio for

divided by

any buncle in the core 1s the minimum

critical power ratio (MCPR).
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that the plant operation 1s

te the nominal protective

ooints via the instrumented vari-
(Figure 2.1-3), R
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The Safety Limit (DCPR of 1.06) has

ulficient conservatism to zssure that
n the event of an abnormal operational
ransient initiated from a normel
perating condition more than 99.9%

£ the fuel rods in the core are ex-
ected to avoid boiling transition
bﬂtwOCW MCPR of 1.0 {or
tion boiling) and the saf
6,*5 derived from a deta
:91y01s considering a
yinties In monxvolinb
ting state including
ne ilin .trans
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h wevc;, 1f bolling transition wére

- to occur, clag pnrforation would no%

be expected. Cladding temperotures
woulC increzse to apor Ximately .
1100°F which is below the perforation
temperature cof the clauding material.:
This has been verified by tests 1n
the General Electric Test Reactor ’
(GETR) where similar fuel operated
aoove the criftical heat flux for a
significant period of time (30
minutes) without clad perforation. (
If reactor pressure should ever
exceed 14CO nsia during normal pow
operation (the 1limit of applicability
of the boiling transition correlation)
1% would be assumed tha%t the fusl -
clacdding integrity Safety Limit has

been ;olaV

In addition to the boiling transition limit

(MCPR) operation is constrained to a maximum

LHGR - 17.5 kw/ft for 7 x 7 fuel and 13.4 kw/ft
for 8 x 8 fuel. This constraint is established
by specifications 2.1.A.1 and 3.5.J. Specifi-
cation 2.1.A.1 established limiting total peak. .g
factors (LTPF) which constrain LHGR's to the
maximum values at 100% power and established
procedures for adjusting APRM scram settings which
maintain equivalent safety margins when the total
pecak factor (TPF) exceeds the LTPF, Specification
3.5.J established the LHGR max which cannot be
exceeded under steady power operation,

{1) NEDO-200694. '"Ceneral Electric Boiling
Water Reactor Reload No. 3 Licensing Submittal
for Dresden Nuclear Power Station Unit 3.7

11
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Safety DLimit Bases (cont'd)

Core Thermal Power imit
(Reactor Pressure £ 800 psia)

At pressures oelow 800 -psia, the
core elevation pressure drop (O

power, O flow) is greater tha an 4.56
psi. At low powers end {lows this
pressure differentlal Is mzintained

in the bypass reglon of the core.

Since the pressure drop in the bypass
recion s essentially all elevation
heod. the core pressure Crop at - -low
poviers and flows will always be mreater
than 4.56 pszi. f&nalyses show that

vilth a2 flow

of 28x103 1bs/hr. bundle
flow, bundle pressure drop. 1s nearly
independent of bundle power ané nas
g value of 5 nsi. Thus, the bundle
flow with 2 4.56 psil driving head

111 be great Lr than 26x103 los/nr.
Fu;l scale ATLAS test data taken at
oressures from 14.7 psia to 800 psiz
indicate that the fuel assembly
critical. power at this f{lcw 2pproxi-
rately 3.35 MWe. t 25% of rated
tnermﬁl povier, the peak powered bun-

-
[¢

3

’)
[N
(%)

dle would have to be operating at
3.8 times the average powered bundle
in order to achileve thils bundle power.

o}
Thus, a core thermal power limit of
25% Tor reactor pressurcs delow 80
psia is conservatilve.

Power Trensient

During transient operation the heat flux
(tnermal power-to-water) would lag De-
nind the neutron flux due to the inherent
heat transfcr time constant of the fuel
which js 8-9 seconds. Also, the 1limiting
cafeobty system scram setiings

are at values

22

22

which w11l not 2llow the reactor-to

be operated above the safety limit

during normal operation or during
other plant operating situatlons “which
have been analyzed in detail. In
addition, control rod scramas are such
that for normal operatiaog trensients
the neutron flux transient i
nated pefore & significant

increasc
in surface hest {lux occcurs. Scy
times of each control rod are cheuxed
each refueling outage and at least
every 32 weeks 50% are checlked to as-
sume adeguzte insertion Tilmes.

. ‘
Excoec

ing 2 neutren flux scram settilng and
a failure of the control rods to redut
flux to less than the scram setting
vithin 1.5 seconds does not necessari!

mply that fuel is domaged; however,
fcr this specification a safety limlt
violation will be assumed any time 2
neutron flux scram sebtting 18 exceedec
for longer than 1.5 seconds.

the scram occurs such that the neu.
flux dwell time above the 1. 1it-
safety sy°“em setting 1s less than
seconds, the safety limit wllil rno
exceeded for no”mal turbine or gen.
ator Lr;po, whi are the most sevex
rmal oonrchng [ onsienbs expected.
e analys
S syoueﬂ ;ails to oper
1imit of MCPR = 1.006 1is not
d. Thus, use of 2 1.5 seccnd
rovides 1cditional margin.

if
tron
ing
1.7
b
e
n

Q= o

shows that even il the
ate, the

tomad



1.1
1.1.C

Safety Limlt Beses

I3

Power Transient (cont'd)

The computer provided has 2

csejuence annunciation prog;am mhich
will indicate the sequence in which
scramsg occur such as neutron flux,
pressure, etc. This program also
indiceates when the scram ze2tpoint Is
clearcd. Tnils will provide information
on how long a scram condition exists

and thus provide some measure of the
enerygy added during a transient. Thus,
computer Iinformstfidon normally will be
avellable for a2nalyzing scrams; how-
ever, 1f the computer informatlion should
not be availlable for any scram analysis,
Specification 1.1.C.2 will be relied on
to determine if gsafety limit has been
violated.

During periods when the reactor 1s shut
dovwn, consilderation must 21ls0 be gilven
to wa cer level reqguirements due to the
effect of decay heat. If reactor water
ievel should drop below the top of the
active fuel auring this time, the
ability to cocol the core is reduced.
This reduction in core cooling cap-
111ty could lead to elevated cladding

.

abi

temperatures and clad perforation. The
cere vwilll be cooled sufficicently to pre-
vent clad melting should the viater level
be reduced to two-thirds the ccre height.
Esteblishment of the daLeuy limit at 12
inches ebove the top of the fuel provides
adeguate mergin, This level will be con-
tinuously monitored whenever the recir-
Culatﬁon pumps are not operating.

22

2.1

Limiting Safety System Setting Bases

»

FUEL CLADDING INTEGRITY

N

he abnormal operaticnal transients .
applicable to opezraticon of %4he units
have been analyzed throughout the

spectrum of plannod oporsui 1 con-

3

2}

ditions up to the rated thermsl power
condition of “r T MWE. In addition,

it is the licensed maximum steady-
power level of the units. Th(

max imum steady~-state povier level will

never knowingly be exceeded.

Conservatism is incorporated in the
transient analyses in estimating the
controlling fectors, such as void
eactlvity coefficlent, control rod
scram worth, scram delay time, peaking
factors, and axial powe L.apcs. These
factors are selected conservatively
with respect to their effect on the
applicable transient results as deter-
mined by the current analysis model.
This transient model, evolved cver
many years, has been subs Cantiated
operaticn 23 a conservative tool fo
evaluating reactor dynamic performance
Resulls obtained from a General Electr.d
boiling vater reactor have been com-
pared with predictions maede by the model
The comparisons and results are sum-
marized in Reference 2.

{2)
Linford, R. B., "Analytica’ Methods
of Plant Transient Evaluations for
the General Electric Bolling Water
Reactor," NELD0-10802, Feb., 1973.



Limiting Safety System Setting Bases ﬁteigéaigitgqope§abio? yathout forced

2 } e e deimn g:ﬁ L?Sbtia o:;mAtigo,, i

2 nte v cont'd : exXcope b SNarty sty The
Fuel Cladding Integrity | ) | Paniyels o suppors aseration et o
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lifetims. The scram worth uscd nas - ¢ r*uCUosed in the follewing para- ‘
peen derated to be eguilvalent to.apg?o—m grapnrs.
ximately 80% of the total scram worth of
of the control rods. The i?ram de'h'a_bd I For analyses of the thermal consequences of
time and rate of rod 1:“)61"\,10’," %10121‘_‘ ; the transients, the MCPR's stated in paragraph (
by the analyses are conse f“jly‘ o ? 3.5.K are comervatlve]» assumed to exist prior
equal to the longest dClal" ana s O‘;‘“:i ! to initiation of the transients.
insertion rate acc vaub%v Eyor CZE:Z“ .
PO R RN g L 3crarn
jg;gg?ig‘i;;“g,;la;“w,in and rod ia- A.  Neutron Flux Trip Settings
i L retcivel .
Z;isigg,riiiyoijirgggigzxsignif{canoe _ Zﬁél. APRM Flux Scram Trip Setting (Run Mode )
Cine aneiv s £ negative .

in tf? ?E?lg §9§5§22 Okngergafd in- The average power rance menltoring
reqffiv*b? e :volfeaotivit§ is (APRIM) system, which i3 calibrated
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;%v;pd 25% 3 vertiop. By the time , ) steady-state conditions, reads 4in
'E%ojfods are 607 inserted, approxi- perccn?.of.ratﬂo thermal pow?r.L Be- o
mately four dollars of negative reac- cause fisgsion hgmoers provide the basice
“fﬁjf; %vve been inserted which input signals, the APRM "*tem respends |
gééégélgbturno the transiort, and dirgctly to average neucron flux. “
accomplishes the desired offect. The During transients, the in otauuvnnoao
times for 50% and 90% inuvrtion are rate ?f ho?t trensfer from the fuel
given to assurc proper completion of ﬁ?eaocoy thermal power) is less tbo?
Ehe expected performance in the ¢ne Instantaneous neutron flux d%e ofe)
earlier portion of the treansient, ‘ the time constant of the ffe% There-
and to establish the ultimate fully 2o | ;ore, durilng 9 ngrmdl gperov*onal
shutdown steady-stale condition. “ transients, the thermal power of t;
” fuel will be less than that indicated
This cholce of using conservative V°}' es by the neutron flux at the scram settlng.
of controlling parameters and Initiating n“v1y°ﬂs demonstrate ;hau vith a 1;0
trensients at the cesign power ieY?i, percent scram Etiv sevting, none of lvned
produces more pessimistic answers than . abnormal ope:euional urﬂn?ie“bslonr yfc
would result by using expected values Cx violate :e Tusi Salety f‘mic ﬁnf :?f:f
control porameters and analyzing et higher : is 2 EUbSuﬂ?ﬁjalimd“Vi“ from fu:\ damzze.
oewer levals. fhercfore, the use of flow referenced
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Neutron' Flux Trip Settings

APRM Flux Scram Trip Setting
(Run Mode) (cont! d)

rease 1n-the APRM scram tri

1i; would decrease the mergin pre-
before the fuel cladding integrlty
ty Limit is reached The APRMN

am trip setting was oetermined oy
lyo;s of margins regulred to pro-
onﬂbLe range for maneuvering
ration. Reducing this oper-
would 1ncrease the fre-
spurious scrams whlch bave an
ffect on reactor safecty because
resulting thermal stresses. Thus,
¥ scram trip setting was selected
it provides adegyuate margin for
cladding Integrity Sefety Limit
ws ovmrauinv margin that reduces
ib1lity of unnecessary scrams
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The scram trip setting must be adjusted
to ensure thet the LHGR transient peak
15 not increased for any comdinatlion of

6]

~TPF  and reactor core thermal power.

The 3cram setting 1s addustnd in accor-
gance with the formulﬁ in Specification
2.1.A.1, when the maximum total peaking
factor *3 rreater than the limiting total
peeking factor. ~

APRM Flux Scram irip Setti ng

(Rnfuel or Start & Hot Stahdby Mode)

" For operztion in the startup mode while

the reactor is at low pressure, the APRH
scram setting of 15 percent o” rated pover
orovides acdeguate thermal mar

the seitpoint and the safety Ji“*t 25 por-

cent of rated. The margin 1s bu;wa%tc o

accommodate onticjpated maneuvers ‘associated
Pal

with pover plant starbtup. Effehts of 1In-
”r asing orosgure at zevro oxr lovi void con-
ent are minor, cold viater from sources
allevle dvrin; stavitup 15 not much coelder

[
ooy [0
[P A ' N
”

ST

v o R N N U ) P
o R ) R s . Fs R fe PR
(.',.,. B O T vy T ') M ,',_:,‘l,, L ’ B U

P A . Ly

gin bebtween the
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ture coefficlents~are small, and con-
trol rod patterns are constrained -to
be uniform by operating procedures
backed up by the rod worth minimizer.:
Of 21l possible sources of reactivity
input, uniform control rod withdrawal
is the most probable cause of signifi-
cant power rise. Because the flux
distribution associated viith uniform
rod withdrawals does not involve high
local pesks, and because several rog~
must nc moved to change power by a
significant percentage of rated pover,
power ”;ue i3 very slow.
Generally, the heat flux 18 1n near
egquilibri vith the f{ission rate. In
an assumcd ud’“orn rod withdrawal ap-
proach to the gcram level, the rate of
powcr rige is no more than 5 percent
of rated power per minute, and the
APRM system would be more than ade
to assure a scram beflore the powver
could exceed thesafety limit. The 15
percent APRM scram remains active un-
£11 the mode switch 1is placed in the

quate

C: l

RUN po uﬁtlon. This swiltch occurg when
reactor pressure is greater than 8(
psig.

n

IRM Flux Screm Trip Setting

The IRM system consists of 8 chambers,
4 1in each of the reactor protectilon
system logic channels. The IRM 1s a
~decade Instrument which covers the
r““GP of povier level betwcen that
covered by the SRM and tHe APRMv The
5 decades gre brokKen dewn into 10 range:
each belng one-halfl of 2a ecade in size
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Neusron Flux T“iv Settﬁnu

(conttd)

IRM Flux Scram “1p Setting 2.1.B
The IRY screm trip setting of 120

divisions 13 active in each range,of

the IRM. For example, if the instru-~

ment were on rance 1, the scram setting

would be a 120 divisions for that range;
likewise, 1f the 1nstrument vere.on range

5, the scram viould be 120 d1 isions on

that range. Thus, as the IRM is ranged 22
up ©o accomodete the increase in power

level, the scram trip setting is also

ranged up.

he most significant sources of reac-
ivity change during the power inc
arec cue 'to control I‘Od withdrawal. In
order to ensure tnﬁ the IRM provided
deguate protectlon against the single
vilthdraviel error, a range of rod
accidents analyzed. This
n2lysis Included starting the cccident
at varilous pover levels. The most se-~
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vere case involves an Initial condition 22
in vwihich the reactor 1s Just cgubcritical

and the IRM system is not yet on scale,
Additlonal conservatism was taken in this
anzlysis by "’Sum,u" that the IRM channel 22
closest to the hdrdwn rod 1lg bypzasse

The results of this analysis show that the
reactor 13 scrammed and peak power limited

to one percent of rated power, thus main-

telning MCPR soove 1.05 Based on the above
analysis, the IRM provides protection against
locel control rod withdrawal errors and con- 22
Cioous withdrawal of control rods In seqguence

and provides backup

protection ror the APRM.

APRM Rod

Lion is at 108

Block Trip Setting

Reactor power level may be varled by

moving control rods or by varying

the recirculation flow rate. The APR
system provides a control rod block to
prevent rod withdravial beyond a given
point at constant recirculation flow
rate to protect agninst the conditio

of a MCPR less than 1.006. This rod
block trip setling, which 1s anto-

matlically varied wilth recirculation
loop flow rate, .prevents an increase

in the reactor power level to exces-
sive values. due ©o control rod with-
¢rawal. The {low variable trin ting
provides substantial me rrin from fucl
damage, as -state cpera

[
SCo

tion at the wrinp scott ng, over the
entire reci'ccuouion Tizw range,  The
marzin to the Safety Limit increascs 28
the flow decreazes for the specilfied
trip setting versus flow relationship;
therefore the worst case HCPR winhichy

A .
could occur ﬂl“ﬁn” steady-~state opera-
% of rated thernel power

because of ©the APRM rod block trip

setting. The aCuhdl po~er distribution
In the core is esta shed by specified
control rod segAcncea und 15 monitored

continuouvsly by the in-core LPR!M system.

As with the EPRM scram trip setting,
The AP rod block trip sctting is ad-
Justed downword 1f the maximum total

pcak*ng factor exceeds the limiting
total peaking factor, thus p“GSﬂ“ving
the AP rod block safetly margin.



2.1

Safety System Setting Bases (cont'd)

Reactor Low Water Level Scram - The reactor
low water level scram is set at a point which
w{1l assure that the water level used {n the
b“°cs for the safety *1m1t is maintained.

The scranm ”h*povht is based on nermal oper-
sting temperature and pressure ceonditions
because the level instrumentation is density,
couwpensated. .

Reactor lLow Low Water Level ECCS Tnitiation
Trip Point - Tae emergency core cooling

subsystems are designed to provide sufficlent
cooling to the core to dissipate the encygy

Zssociated with the loss of coolant accident
aﬂd to limit fuel clad tewmperature to well

balow the clad melting tewmperature to assure
that core geowetry remains intact and to limit

~any clad metal-watex Tea ction to less than 1Z.

To accomplish their intenaeu fdﬂc;*Oﬁ the
capacity of each emergency core cooling system
component was established based the reactor
low water level scram setpolnt. To lover the
r

setpoint of the low water level scram would

‘{ncrease the capacity requircxzent for each of

the ECCS components. Thas, the recactor vessel
low water level scram was sct low cnough to
pernit margin for operation, yet will not be

set lower because of ECCS capacity requirements.

The design of the ECCS cemponents to weet the
above criteria was dependent on three previousl:
set parameters:  the maxioen brezk si-e, th

5
water level scram sctpoint and the ECCS initla-
tien setpeint. Io lower the cetpoint for
initiation of the ECCS could leod to a loss of
effcctive core coolixg. 7o raise the HECCS
injitiztion scipoint would be in a fe dire o
but it would reduce the margin este blisne' ple)
‘prevent actuation of the ECCS during norval
operation or during no*mallj expected transilent
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Turbine

Stop Valve Scram - The turbine siop valve - G.

closure ceram trip eaticipates the vressuxe,
neuiron flux and hrat flux ineresse that could
resull frem xapid clcesure of the turbine stop
valves, With 2 scram triv setting of 10
percent of valve closure from full open, the
resuliant increasse 1n surface heat fiux 4s

1inited such thot MCPR rerains above 1,05 even
during the worst cace iransient that essunes the
turbine bypsos 4s clezcd,

=

Generator Load Rejection Scram - The genera-
tor lead recjection scram is provided to
anticipate the rapid increase in pressure

and ncutron flux resulting from

fast closure of the lurbine conirol valves
due 1o a load rejectlon and subscquent
fallure of the byress; 1,e., 1t prevents
¥CPR frem becoming less than 1,05 for this
transient, For the load rejection from
100/ power, the LHGR incrcase to only
1056, 5% of 1is rated value which resulis

in only a small decyrence in NCP‘

or Coolant Low Pressure Initiates Main Steam

O re

el
0
O i

g was pLov1ded to give protection against’
or depressurization and the resulting
ooldown of the veose*. Advantage was taken
¢ scram feature which occurs when the main
n line isolat*oa alves are closed to provide
eacter shutdown so that operation at pressures
ti:an those qnccificd in the thermal hvdraulic
y l:Tlg does not occur, although operation

sure loway than CSO 310 would not necess
e an unsafe condit '
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team Line Tsolation Valve Closure Scram - The
w pressure isclaticn of the main steam lines at
lg was provided to give protection against
cactor depressurizaticn and the resulting
down of the vessel. Advantage was taken
the scram feature which occurs when the main
m line isolation wvalves are closcd, to provide
reactor shutdown so that high power operation
at low reactor pressure does not occur, thus providing
protection for the fuel cladding integrity salety
limit. Operation of the reactor at pressures lower
than 850 psig requires that the reactor mode switch
be in the startup position where protcctionh of the
frel cladding integrity safety limit is provided by

¢l

o O
O cr M
(]
£

r{

the IRM high ncutron flux scram. Thus, the combinati
of main steam line low pressure isolation and isolation

valve closure scram assures the availability of
neutroa flux scram protection over the entire

range ol applicability of the fuel cladding integrity
safety limit. In addition, the isolation valve
closure scram anticipates the pressure and flux
transients which cccur during normal or inadvertent
ianla

isolation valve closure. With the scrams set at
107 valve clo ure,there is do increase in neutron

h

rlu.

-
o

10 (
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Turbine Contrdl Valve Fast Closure Scram

The turbine hydraulic control system
operates using high pressure oil. There
are Several points in this oil system wher
a loss of 0il pressure could result in a
fast closur: of the turbine control valves.
This fast closure of the turbine control
valves is not protected by the generator
load rejection scram since failure of the
01l system would not result in the fast
closure solenoid valves being actuated.
For a turtine control valve fast closure,
the coxc would be protected by the APRM
and high reactor pressure scrams. However,
to provile the same margins as provided for
the generator load rejection scram on fast
closure of the turbine control valves, a
scram has been added to the reactor protection
system which senses failure of control oil
pressure to the turbine control system.
This is an anticipatory scram and results
in reactor shutdown before any significant
increase in neutron flux occurs. The
transient response is very similar to

that resulting from the generator load
rejection. The scram setpoint of 900 psig is
set high enough to provide the necessary
anticipatory function and low enough to
minimize the number of spurious scrams.
Normal operating pressure for this system is
1250 psig. Finally the control valves will
not start to close until the fluid pressure
is 600 psig, Therefore, the scram occurs
well before valve closure begins.

18A
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3.1 LIMITINGC CONDITION I'OR OPERATICN

4.1 SURVEILLANCE REQUIREMENT

C 3.1 REACTOR PPOTECTION SYSTR

Applicability:

Applies to the instrumcntation and
assoclated devices which Initiate a
reactor scram.

Objective:

To a3surc the operability of the

recactor protection system.

Specification:

A. The setpoints, minimum number of trip
systens, ond minirum number of instru-
ment charnels that must be cperable
for each poczition of the recactor node
grritch shall be as eiven 4n Table ,
2.1.1. The recponse times of the
individual fuactlons shall aot ex-
ceed 0.10 secongd.

B. During operation with a Limiting
Totnl Peaking Foctoxr, either:

2. The 2PRM ram and rod block set-

tions 2.1.A.1 and 2.1.B; or

* The power distribution shall be changed
such that a Limiting Total Peaking Factor
no longer exists.

c
SEcll: 1 be reduced to the values
given Ly the eguations in Specifica-

4.%

22

REACTOR PROTECTION SYSTEM

Apolicabilicy

Applies to the surveillance of the instrumen-—
tatIon and associated devices which initiate
reactor scram.

"Obirctive

To specify the type and frequency of
surveillance to be applied to the protection
instrumentation.

len

peeification:

A. Instrumeontation systers shall be
funct ionally tested and callbrated as’
indicated in Tables 4.1.1 and 4.1.2,
respectively.

B. Dally during reactor power operation,
the core power distributlion shall be
chzcized Tor Limiting Total Peaking
Factor (d.ﬂ*)

22



a hall seram and rod block condition. Thus,
if the ealibration were performed during oper-
ation, flux shaping would not bhe possible.
Bascd on experience at other generating
stations, drift of instruments, such as those
in the Flow Biasing Nework, is not significant
and therelore, lo avoid spurious scrams, a
calibration frequencey of each refucling outage
is established.

Group (C) devices are active only during a
given portion of !\c opcr'xtumnl cycle. ror
example, the IRM is active during startup and
inactive during 1ull -power eoperation.  Thus,
the only test that is meaningful is the ene per-
formed just prior to shutdown or startup; i. c.,
the tests that are performed just prior to usc
of the instrument.

rument chan-
"\v

LHCsC are as

Calibration frequency of the inst
nel is divided into two groups.
follows:

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

2. Vacuwn tube or semiconducior devices
and detectors that drift or lose
sensitivity.

Experience with passive type instruments in
Commonweaith Edison gener aling stations and

substations indicates that the specilicd calibra-

IR

tions are adequate. Tor those ‘devices which
employ ompiifiers, cte., drift specifications
call for drift to be less tn.. O.%/month: doe.,
in the period of a month a Jdrift of .47 would
occur and thus providing for adegunte margin,

22

és)

Sheen inciuded in the Iatter 74

For the APRA system drift of electronic
apparatus is not the only consideration in de-
termining a calibration {requency.  Change in
power distribution and loss of chamber sensi-
tivity dictate a catibration every seven days,
Calibration on this {r C(,\'ON\ assures plant
operation at or below thermatl limits.

A comparison of Tables 4. 1.1 and 4.1.2
indicates that six instrvurhent channels have not
uble, These are:
AMaode Switch in Shutdown, Manual Scrwm, Iligh
Water Level in Sceram Pischarge , Main
Steam Line Isolation Valve Closure, Generator
Louad Rejection, and Turbine Stop '\":1‘:\'(: o
Closure.  All of the devices ov sensors associ-
cred with these seram functions are si m;l
on-off switches and, henee, calibration is not
applical )k‘, i.e., e switeh is cither on or
olf. TFurther, tl ese switches ave mounied
solidly to the device and have a very low
probability of moving, ¢.g. the switches in
the scram discharece \<,Iu-n‘.c tanik.  Bascd on
the whove, mo calibration is required for these
six instrument channels.
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TNSTRUMENTATION TEAT INITIATZES ROD BLOCX

“inimum XNo. of
Crzxepls Inst.
Cna.rcls Perx

. - A

2(5)

2(5) (6)

0d block monitor downscale (7)

= dovnscale (3)

- - . - . . .- m "-_'1\"7
Rod bloek monitor uprcale (£low bias) (7) ¥ E§5W_% 4?} b;PiJ (2) Fz

>5/125 £ull scale

. e

£108/125 full. scale

(4)

1]
0
0

£.10° counts/
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TA3LE 3.2.3 (cont) L | ,

.

* 1. Foxr the Starthb uot Standby and Run positions of the Reaclor ¥Msode Selector Switch,
there+shall te two Cpcrabic or “ripved trip svstems for each function, except the
I rod blocks, IRM upscale, TR downucale ard IRM detaector not fully inmserted in
: he core need not bz operable in the "nun" position and APRM dewnscale, AFRM
22 upscale (flow bias), RBii upscale, and RBM downscale need not be operable in the Startup/Hot
Standby mode. 1L £ ste

. this conditicn m
cperaple system i
condition lasts
column canno: be

2- -L" - Nercent nf 3 T 1 L
PN ”‘f,C‘L f drive flow reguired to produce a rated core flow of
22 Qo M2n/m
3. 1IpM downscale mzy be bypassed when it is on its Jowest range.
4. his function may be bypassed-when tha count rat is »>100 cps.

5. One of the four SRM inputs may be bypassed.

6. This SPM function may be bvpassed in the hicher IRM ranges when the IRM upscale rq;
block is opcrakrle. ‘

-

orming low powar phy
c levels nct to ex

9]

7. 1YNot reguired while perx

ics. tests a
or after refueling a ce t

>d 5 MW {%

0

4OA
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are sugh as 1o nprovent tncovering the core or cx
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for c jobelel i 0TS
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arc required to b2 onerablie to meet the single nil-
- ~
M : Land -l Py o~ L Soan 7
vre criteria. The (rip sceliings of 20077 and 3007
Dy Y en T . . L 'S F'S
of design flow and valve closure time are suck that
; v Y 2o H LIS
core uncovery is prevenled and fission preoduct
v . T LI s s :
release is witin Mmits.

“The Instr

anvanoor

inst
[c
ev
1

he control rod block functions
prevent excesszive

FCIR dot

vmentation which initictes ECCS action i3
iged in a dual bus system. As {or other vitzl
rumentiation arranged in this fashion the Soeci-
1o przgerves tne ofiectiveness ¢l the systom
noauring poriods when maintenancs or testing

are provided
withdraval so tbat
The trip legic {o

control rod
s not approzch 1,095,

this function is 1 out of nv; e.g., a2aany trip on one
of the six APRM's, & IRM's, or &4 SRM's will result
in & red block. he mininmum instrument channel

requiremints assure sufficient insrrumentation to

-assurae the single
minizaum Instrumznt. channel

failure criteric aoxe w2
;

t
requirements for

22

22!

v

may be reduced by one for aithort period of time to. )
allow for mz2intena ance, testing, or calibration. ~ -
This time period is only ~3% of the operating timz

in a month and does not significently increase thu.

risk of preveating an inadvertent control rod with-
drawal.

The APRY rod block function is flow biased and
prevents a significant reduction in MCPR espcecially.
during operation at reduced flow. The APRM provides
gross core protectien; i.e., limits the gross core
control rods in the nermal withd The
trips are set so that MCIPR ater (
than 1,06, » ~

The AP
12% O;

rawal seguence.
waintaloned gre

rod block function which is set at
rated power iz functiconal in the refuel
2ad Startup/fot Stendby mode. This control
rod block provides the same type of protection
in the Refuel aang Startup/Hot Standby mode as
\Prai flow dbilescod

the ADD:
todz; d.e., it prevents VCPR from decreasin
.06 during ¢ by S

tal
el
" P
- below & nirol rod wiithdrzwels and
prevents centrel rod withdreowal dbefore a
scraz ig reached.

rcd block doos in the run

sne Lill rod dlock fynction provides local

protecilon of the core, f.e., the pre-
vention of transition ooix*ﬁr In a local regi01,
of the corz, for a zingle red withdraval error |

ccuirol red pattern. The

txip setting: rod wit
before the HCPR reaches 1,05 +hus
21lowing edequate margin,

c rovwer, the Wworst case
withiraval of a single control rod resulis
o 1.06 without rod

=
)
o
-6-
;..»
o
:J
4
0o

ﬁ i) nou'*vﬂu* =d,
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Tas IRM rod block function provides loeal 23
woll o2 gross core protcctiocn. Tuoe scaliag
arrangonoat is s"ch that trip setting 13 less.
thzn a foctor of 10 sbowe the fndicotcd lL.v'Ql.
fnalyols of the worst cace accident roouits
in rod blccl zctlon bafore HCPR approaches
1-06'

A dewnscale indication on an APRM or IRM is an
in-licotion the instrument hios failed or the instru-—
~ont is not seneitive enougn. Incither case "::c
inatrument will net respond to changes in coniy 1

L i
roa mo‘u{on and thus contzol rod metlion is pr \cmud
1 ne OO\»“ 1

(_f)
f.)
—_ s
[
ld
vy
o]
V2]
-]
"
d

are et at \)/1 2D OL fuil SCQLC-

The rod block which occurs when the IRM
Getechors are not fully inserted in the
core for the refuel and staxtup/hot
standby position of the mede switch has
toen orovided to assure that these
Setectors are in the core during reactor
startup. This, therefore, assures that
these instruments are in proper position
o provide protection duxing rcactox
startup. - The IRM's primarily provide
protectzion aczinst local xreactivity
cffects in the source and intermsdiate
neutron range.

Tsr effective crmergency core cooling for smallpipe
breaks. the HTPCI system must {uncticn since reac-
tor pressure dees not deerease rapidly enough 1o
cilow cither core spray or LPCI to operate in time.
The auiematic pressure relief function s nroviced
ns a back~up to the JIPCI in the event the HIPCI docs
not operate. The arrangement of the t*up‘m‘" zen-
taots i5 such as to provide this function wihon nec-
essary and minimize spurious eperation. The tyip

N

settings given in the specification are o.dcq‘,« tc to .-

assurc {he above criteria are met. Ret. Scetion
6.2.6.3 SAR. . The specifica yurxprcscrvcs“ﬂ
~ £ "

~

the system during periods of main~ -

b

{
(ing, or calibration, and also mini
o ;

tonance., teostl 3
mizos the risk of inagvertent opcratlo".; i.c., oniy
ore inetrument channel out of sexvice. . .

ges monitors are provide
cir trip polx £ is rea cned, cause i
ir ej = off-gas line. Isol:’
nstruments reach their hig
_ has an upscale trin and t’: ot;:cr
scale trip. There is a {ificen minute delay before
the nir ¢jector off-gns xsox:ztxon v:."vc i
This deiay is accounted for by the 30-minute
holdup time of the ofi-gas o«*forc it is released to
the stack. '
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Both instruments are rccui ed for trip but the
instruments arc so desizned that any instrument
{failurc gives a downscale trip. Tae trip se
of the instruments are I 3
ous stack reicase rate
3.8is not excecced.

Tour radiation monitors are provided which
initiate isclation of the reactor building and (
creration of the standby gas treatmont system
The monitors are loc:tno in the reactor bulidi
Ve .J.auon duct and on the refuvzling floor. The
trip lezic is 2 1 out of 2 {or cach sct and each
set can initiate a Lrlp independent of the oth
th- . v 3

ny upscale trip wiil cause the

e

Q.

@]

]

—

i}

0
Q.0

action. Trip scitings of 11 mr/hr for the
menilers in the ventilation duct are bz

a scd upon
initiating normal ventilotion isolation and siandby,
gas reatment sysiem operation to limit the dose
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LIMITING CONDITICONS FOR OPERATION

4.3

SURVEILLANCE REQUIREMENTS

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

During operating with limiting control rod
patterns, as determined by the nuclear
cngineer, either:

a. Both RBY channels shall be operable; or

b, Control rod withdrawal shall be blocked; or
c, Th operating powcr level shall bo
‘linitcd so tho the MCPFR will
remain above 1,08 essuming a
QLngle exxor that xesulis in
complete withdrawal of any inglo
opzrable co rzg 1 red,

.

Prior to control rod withdrawal for sfé:tup
or during refueling verify that at least two
source range channels have been observed
count rate of at least threc couats per
sccond.

When a limditing control rod patt ern exists,

an instrument functional test of the RBM
shall be performed prior to withdrawal of
the designated rod(s) and daily thereafy(

57A
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with a visual indication.of neutron
This is needed for knowledgeable and
efficicont reactor startup at low neutron level.
The consequences of reactivity accidents are
functions of the initial neutron flux. The
requirement of at least 3 counts per second
assures that any transient, should it occur
begins at or above the initial value of 10-9
of rated power used in the analyses of transients
from cold conditions., OCne operable SRM channel
would be adequate to monitor the opproach to
criticality using homogencous patterns of
scattered control rod withdrawal. A minimum .
of two operable SRM's are provided as an added t
CONELTVaELISM, 22

operator

level. 22§A

The Rod Block Monitor (RBM) is designed to auto~
matically prevent fuel damage in the event of
erroncous vod withdrawal from locations of high
power density during high power level cperation.
Two channels are provided
bypassed from the conszole for maintenance an d/or
testing. Tripping of one of the channels will block
erroncous rod withdrawal 'soon engugh to prevent fuel
damage. This system backs up the operator who with-
draws rods according te a written sequence. The
specified restrictions with one channel out of
service conservatively assure that fuel damage

will not occur due to red withdrawal crrors when
this condition exists, Amendments 17/18 and 19/20
present the results of an evaluation of

a rod block
monitor failure. These amendments show that during
reactor cperation with

and one of these may be
22 !

certain limiting control

rod patterns, the withdrawal of a designated single
control rod could result in one or more fuel rods

with }MCPRs less than 1.06, quing use of such

patte Lnn, it is judged that testing of the RBM .
system prior to withdruuul of such rods to assure

its unnrno]TJLy will assure that improper with-

drawal does not occur, It is the responsibility 22
of the Nuclcar Engincer to identify these limiting
potterns and the designated rods either when the

patterns arc initially established or as they
develop due to the occurrence of inopervhle control
in other than 1imi natterns .,

ol tinge

Scram Insertion Times : e
The control rod sysiem:is-analyzed to dring the
réacter suberitical st a rate fast enough to-
prevent fuel dawmage; i.e., to prevent the NCPR
{rom beconing less than 1.06, The limiting
power transient is that resulting from a tur< °
bine stop valve closure with failure of the
turbine bypass system. Analysis of this
transient shows that the negative reactivity
rates resulting from the scram with the
average response of all the drives as given in
the above acif ion, provide the required.
protection, and MNCIR rewains greater than (
1.05. Reference (1) shows the control rod
scram reactivity used in analyzing the
transients, Reference (1) should not be
confused with the total coatrol rod worth,
1874, as listed In some amendoents t& the SAR
The 18TAk value represeants the amount of
Teactivity available for withdrawal in the

1d clean core, whereas the control rod
worths chown in Reference (1) repre-
sent the amount of reactivity aveilable for
losertion (scram) in the hot operating core.,
nipum amount of activity to be

r

specificat

P
Lo mf e

inserted during a scrap is con:rolled by
permitting ne mere ti an 10% of the operadble
rods to.have long scr iino:. In the
analytical treateant of the transients, 390 (
nillisecends are wllewed botween a ncutron
sensor reaching the scram point and the

start of motion of the control rods. This

is adequate and conservative when compared

to the typically observed tiwe delay of
adbout 270 milliseconds. Approximately 70
williseconds after neutron {lux reaches the

13
B7,

63




3.5 LIMITING CONDITION FOR OPERATION

4.5 " SURVEILLANCE REQUIREMENT

D.

22I

Automatic Pressure Relief Subsystems

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

the Automatic Pressure Relief Subsystem

shall be operable whenever the reactor
pressure is greater than 90 psig and irradiated
fuel is in the reactor vessel.

From and after the date that one of the

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

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

From and after the date.that more than one

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

is operable.

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

1.

During each operating cycle the following
shall be performed:

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

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

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

. When it is dctermined that one relief valve

of the automatic pressure relief subsystem
is inoperable, the HPCI shall be demonstrated
to be operable immediately and weekly thereafter.

When it is determined that more than one

relief valve of the automatic pressure relief
subsystem is inopcrable, the HPCI subsystem
shall be demonstrated to be operable immediately.

78




3

3.5 LIMITING CONDITION FOR OPERATION

4.5 SURVEILLANCE REQUIREMENT

I. Average Planar LIGR

22

During steady state power operation, the
average linear heat generation rate (LIGR)
of all the rods in any fuel assembly, as
a function of average planar exposure,

at any axial location, shall not exceed
the maximum average planaxr LHGR shown in
Figure 3.5.1. ‘ '

J. Local LHGR

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

any rod in any fuel assembly, 2t any axial
- locaticn shall not exceed the maximum
allowable LEGR as calculated by the
following equation:

-
LHGR LEGR \ L |
, < e jegre=g
max = d |1-§ P/ max \LL/|
LHGR |
d = Design LHGR = 17.5 Kw/ft. 7x7

fuel

= 13.4, 8x8 fuel

(AP/P max = Maximum power spiking penalty =
' 0.036 for 7x7 fuel and 0.026
for 8x8 fuel
LT = Total core length = 12 ft.
Axial position above bottom of
core

o
1l

I. Average Planar LHGR

Daily during reactor power operation,
the average planar LHGR shall be
" checked.

J. Local LHGR

Daily during the reactor power operation,’
22! above 25 percent of rated thermal power,
the LHGR shall be checked.

818
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1.4

1.3

I

1:0

~AUTOMATIC FLOW CONTROL

MANUAL FLOW CO\H‘?OL
SCCOP-TUBE SET-POINT CALIBRATION

" POSITION SUCH THAT f
FLOWMAX = 102.5%/
.zo7.0%-/

12.0%
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l
1
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3.5 LIMITING CONDITION FOR OPERATION

4.5 SURVEILLANCE REQUIREMENT

N .|
3]
ammngner camn .

Condensate Pump Room Flood Protection

1.

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

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

the pit floor. If a failure occurs

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

L. Condensate Pump Room Flood Protection

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

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

81F




3.5 LIMITING CONDITION FOR OPERATION S - 4.5 SURVEILLANCE REQUIREMENT

If Specification 3.5.K.1 and 2 b. The CCSW Vault Floor

canno” be met, reactor startup

shall not commence or if operating, . drain shall be checked during

an orderly shutdown shall be each operating cycle by assuring
initiated and the reactor shall be that water can be run through the
in a cold shutdown condition within drain line and actuating the air
24 hours ' operated valves by operation of

the following sensor:
i. loss of air

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

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

816G
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Limiting Conditions for Operation Bases

22

a.

Core Spray and LPCI Mode of the RHR

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

Based on the loss of coolant analyses
included in References (1) and (2) in
accordance with 10CFR50.46 and Appen-
diy K, core coeling systems provide
sufficient cooling to the core to
dissipate the energy 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, te limit
the core wide clad metal-water reaction
To less than 1%, and to limit the cal-
culated local metal-water reaction

to less than 17%. '

The allowable repair times are es-
tablished so that the average risk rate
foxr repair would be no greater than
the basic risk rate. The method and
concept are described in Reference

(3). Using the results

(1) Drogden Station Special Report

No.4,0 , Supplement g, "Unit2 and3

L&ss of Coolant Accident Analyses
in Conformation with 10CFRS5O0,

Appendix K.

22 |

22

temperatures must alze he considered.

oo

developed in this refer-
ence, the repair period is found to be less than
1/2 the test interval. This assumes that the
core spray and LPCI subsystems constitute a
1 out of 3 system, hovever, the combined ef-
fect of the two svsiems to limit excessive elad '
: The
test inferval specificd in Specification 4.5 was
3 months. Therefore, anallswable rentir
pez'iod which maintains the baszie risk éonsider-— '
ing single failures shouid be less than 15 davs (
and this specification is within this period.
For multiple failures, a shorier interval is
specified and to improve the assurance that
:hc remaining svstems will function, a dailyv®
test is called for.  Althaugh it is recacnizod
that the information g:i\'(‘nkin refo (l‘('c:;(‘: ""»/(-;‘ro-—
\i@cszzqunntﬂnzhxxﬁxihodto estimate ;Héu=
able repair times, the lack of operating data to
support the analvtical apnreach pro\'on‘ts com-
plet'e acceptance of this method at this time.
Therefore, the times stated in the snecific
{tems were established with duc z‘(‘q:wrd- to
Judgment. ‘ ’

Should one core sprav subsystem Lecome in-
operable, the remaining core sprav and the (
entire LPCI system are available should the
(2) NEDO-20566, General Electric
Company Analytical Model for Loss-
of-Coclant Analysis in Accoxdance

with 10CFRSO Appendix K.

{3) APZID-"Guidelines for Determining
Safe Test Intervals and Repair
Times for Engineered Safeguards" -
April 1969, I.M. Jacobs and
P,W. Maxrriott.
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Automatic Pressure Relief - The relief valves
of the automatic pressure relief subsystenm
are a back-up to the HPCI subsystem. They
enable the core spray or LPCI to provide pro-
tection against the small pipe break in the
event of HPCI failure, by depressurizing the
reactor vessel rapidly enough to actuate the
core sprays or LPCI. The core spray and/or
LPCI provide sufficient flow of coolant to
adequately cool the core.

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

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

Isolation Cooling System - The turbine main
condenser is normally available. The isolation
condenser is provided for core decay heat
removal following reactor isolation and scram.
The isclation condenser has a heat removal
capacity sufficent to handle the decay heat pro-
duction at 300 seconds following a scram. Water

‘will be lost from the reactor vessel through the

relief valves in the 300 seconds following isola-
tion and scram. This represents a minor loss
relative to the vessel inventory.

The system may be manually initiated at any
time. The system 1s automatically initiated

on high reactor pressure in excess of 10060 psig
sustained for 15 seconds. .The time delay is
provided to prevent unnecessary actuation of
the system during anticipated turbine trips.
Automatic initiation is provided to minimize
the coolant loss following isolation from the
main condenser. To be considered operable

the shell side of the isolation condenser must

contain at least 11,300 gallons of water.-
Make-up water to the shell side of the isola-

“tion condenser is provided oy the condensate

transfer pumps from the condensate storage
tank. The condensate transfer pumps are
operable from on-site power. The fire
protection system is also available as make-
up water. An alternate method of cooling

the core upon isolation from the main con- :
denser is by using the relief valves and HPCI
subsystem in a feed and bleed manner. There-
fore, the high pressure relief function and the
HPCI must be available together to cope with (
an anticipated transient so the LCO for HPCI
and relief valves is set upon this function
rather than their function as depressurization
means for a small pipe break.

Emergency Cooling Availability - The purpose

of Specification D is to assure a minimum of
core cooling equipment is available at all
times. If, for example, one core spray were

out of service and the diesel which powered

the opposite core spray were out of service,’
only 2 LPCI pumps would be available. Like-
wise, if 2 LPCI pumps were out of service and

2 containment service water pumps on the op-
posite side were also out of service no contain-
ment cooling would be available. It is durip
refueling outages that major maintenance is
performed and during such time that all low
pressure core cooling systems may be out of
service. This specification provides that should
this occur, no work will be performed on the
primary system which could lead to draining the
vessel. This work would include work on certain
control rod drive components and recirculation
system. Thus, the specification precludes the
events which could reguire core cooling. Speci-
fication 3.9 must also be consulted to determine
other requirements for the diesel generators.

84




sosAreuy 2UODPTOOY JUBTO0) JO $$07 ¢ pue z 31U,
‘v auoueiddng €op ‘oN 3xodoy Terdeds uorieis uepsaxd (1)

¥S5Q LY xipuoddy S W40 01 Y3ITM OJUBWIOFUO) UT

oul 1Y h (5 smxeroneatd UDTO0R XS0 USUY SUTITUTL
GO > foyy yo Apuo 3y xypuddady pUT OLUJN0T
VL Lecol °f 1T GOUTIIOJUCD OINSUS 01 uoyrTacde IoF
SITUTT JuesaTdel SCNTUA QUolY,  C1VUTL J500¢2
‘anoys 20U} JO ®TOIXNO UL SUDHT PYY PUUOX0 20U T LUOPIOOU FUTICOD-JN-5C0T
a2e voTitxcdo A3T1aenf o3 peuxojIsd Uosg 10U porringmod v JuyseTroy canjexadvicy LUTDLITO
ATY SUOTLT[NOTRO QOUTUIOJUGD 05ATILY STUTT wool Sy YT soansug 176 9T uy unoys
ge 76 ¢ "UT4 U0 Unoyg oxe DSC‘I srustd (44 ' ®O0UT T % IO 3T GUDNI YITi WO Imvxcdo zencd
SOTOAT WOUTXTU 0T I2ADNOY Jo0082 wiIt °(1> COURIGINY UL PWLITIOS3P STopow oyl 2uy -
c527 Jo oangexoduoy pero eed pwaaT*OIJo ' ~foTdus LUDTIUTROTV UC POSTA XV [°G°C exndTy
) B UT 3TRodT saxnodxa LaudTY e 1°6°¢C *UTg UT wmoud il oderd oUnXpAt URMyXTH oyl
ut psitovd cunyT acuord C)b.OA” BT .
oL : : TTTNTT

woddy COGMU00T U #O0Teq XV SoInyuIe
~Juet POITLROTTY JTUR SINTER 03 FULTOTIINS
©T UNT SCUlTd oUTIOAR U U0 -3TUTT oYl

-

s
I axnjexodusy yueed oyl
"

i

. Z50T vy o0y Aq eanynxcduod
DUTOo uod pUAvIASTTY 243 0073T Arauosse Teny
T ULULTN UOTIVGTITETD Iou0d U BLOTITTITA
Teoot votocdio coupg  TATQUOSSY TONY U UTUITA
G074 TIIoTD Iencd pox 03 poX ouy uo ATTae

> kel

o
~PUCOCE JuCHneden LTU0 ST pUD UOTLWICT [VIXR
Au o L[auouse Tong U OUl optd ey TIv Jo
[ clatean ei Jo uolioung v Aryatuyad
L7 3USPLOOT AUYT000-TO~SS0T polarniscd
rrnoTTes eanyexodusy AuTpperd Hood oy

‘uosysTorIToue jorTed Toenr Jo s3097Fe
poyrinuocd o} JuXepTouod i xXypusddy QLUED0T
uy votriecds 3VHTT J.0027 SUl PIUONo j0u
TTIR FHODIO0N JULTOCD~-JO-ut0Y 8Tceq udTgop
posTrTacwod ¢ Augnorroer arnavxcdwoy WUIppuio
wuaxd U9 $TUS B0INUaR UCTLTOTITOSNs STUL

: ULHL IVUNIq 9wy ‘L

N | {Py3bn) costy UoTIULodg L0F HOTITPR0n PULATETL



3.5 Limiting Condition for Operation Bases (Cont'd)

22‘

22

heat generation rate even if fuel pellet
densification is postulated The power
spike penalty specified is based on that
presented in Ref. (2) and assumes a
linearly increasing variation in axial
gaps between core bottem and top, and
assumes with 95% confidence, that no

more than one fuel rod exceeds the design
LHGR due to power spiking. An irradiation
growth factor of 0.25% was used as the
basis for determining AP/P in accordance
with Refs. (3) and (4).

Minimum Critical Power Ratio (MCPR)

The steady state values for MCPR specified

in this Specification were selected to

provide margin to accommodate transients

and uncertainties in monitoring the core
operating state as well as uncertainties

in the critical power correlation itself.
These values also assure that operation

will be such that the initial:.condition
assumed for the LOCA analysis, a MCPR of

1.18, is satisfied. For any of the special
set of transients or disturbance causcd by
single operator error or single equipment
malfunction, it is required that design
analyses initialized at this steady state
operating limit yield a MCPR of not less than
that specified in Specification 1.1.A at any
time during the transient assuming instrument
trip settings given in Specification 2.1. For
analysis of the thermal consequences of these
transients, the limiting valuc of MCPR stated
in this specification is conservatively assumed
to exist prior to the initiation of the tran-
sients. The results apply with increased
conservatism while operating with MCPR's greater

22

than speclfled

L)

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

For core flow rates less than rated,

the steady state MCPR is increased by the
formula given in the Specification. This

assure that the MCPR will be maintained

greater than that specified in Specifi- (
cation 1.1.A even in the event that the
motor-generator set speed controller

causes the scoop tube positiorier for the

fluid coupler to move to the maximum

speed position.

(2)

(3)

(4)

Fuel Densification Effects on General
on General Electric Boiling Water
Reactor TFuel,' Scction 3.2.1,
Supplement 6, Aug. 1973.

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

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

Condensate pump room. flood protection will assure the availability of the containment .

cooling service water system (CCSW) during a postulated incident of flooding in the
turbine building. The redundant level switches in the condenser pit will preclude any
postulated flooding of the turbine building to an elevation above river water level.
The level switches provide alarm and circulating water pump trip in thc event a water
level is detected in the condenser pit,
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L.5

Surveillence -Requirerments Bases (cont'd)

Average Plannar LIGR .

At core thermol power levels less than o

equal to 25 per ccnb, operating plant
axperience and thermol hydraulic analyses

J hat the resulting esverage plenar

IGR is lcw the reximum average plancr LHEGR
by a considerable margin; therefore, evaiuvation
of the average planar LUGR below this power
level is not necessary. The ¢aily regquire-
ment for clacvlating sverage plerer LIGR
above 25 per cent rated thermal power is
sufficient since power distribution shifts
are slow when there have not becn signifi-
cant power or control rod changes,

L
(v}
LUGR is be

-Local LUGR

The LICGR &s & function of core height shall
bz chzcked daily during reactor operation at
greeter than or equal to 25 per cent power Lo

Getermine i fuel burnup or noevement

o hal

hras caused changes in power svribution. Tor

LIGR to be a limlting value below 25 per ceond

rated thermal power, the MIPF would have to be
greater than 10 vhich 1s precluded by a considerable
rargie when employing any peralssible control

rod pattern.

Minimum Critical Power Ratio (MCPR)

.

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

at minimum recirculation pump speed and the
moderator void content will be very small. E

all designated control rod patterns which may ve
employed at this point, operating plant experience

-and thermal hydraulic analysis indicates that the

resulting MCPR value is in excess of requirements
by a considerable margin. With this low void
content, any inadvertent core flow increase
would only place operation in a more con-
servative mode relative to MCPR,

The daily recquirement for calculating

MCPR above 25 percent rated thermal

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

In addition, the K. correction applied to

the LCO provides miargin for flow increase
from low flows,
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22 {4.5.L

Surveillance Requirements Bases (Cont'd)

Flood Protection

The watertight bulkhead deor and

the penetration seals for pipes and
cables penetrating the vault walls

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

of testing each seal has been devised.

To test a pipe seal, another test

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

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

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

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

to approximately -15 psig to test for
leaktightnass.

- Floor drainage of each vault is accomplished

through a carbon steel pipe whith penetrates
the -vault. When open, this pipe will

drain the vault floor to a floor drain

sump in the condensate pump room.

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

4,5 Surveillance Requirement Bases

As a means of preventing backflow f£rom
outside the wvaults in the event of a
flood, a check valve and an air owrerated
valve are installed in the 2" vault
floor drain line 6'0" above the floor of
the condensate pump room.

The check valve is a 2" swing check
designed for 12% psig sexrvice. The air
operated valve is a control valve designed
for a 50 psi differential pressurc. The
control valve will be in the normally
open position in the energized condition

and will close upon any one of the
following:

I.oss of alr or power

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

Closuri of the amr o c ated valve on high
water level in the c ensate pump room~ is

effected by use of a

23

level switch set at a water level of

5'0". Upon actuation, the switch will

close the control valve and alarm in

the control room.

The operator wi also be aware of pro-
blems in the vaulits/condensate pump room
if the high level alarm on the equipment
drain sump is not terminated in a reas on~(
able amount of time. If must be pointed-
out that these alarms provide information
to the operator but that operator action
upor the above alarms is not a necessity
for reactor safety since the other pro-
visions provide adequate protection.

U e
(]

system of level switches has bee

installed in the condenser pit to lndicate
and centrol flooding of the condenser

area. The following switches are lnsua]led

0

Leva. Function
Alarm, Panel Hi-
Water Condenser Py
Alarm, Panel High=
Circ. Water Con-
denser Pit
c. 5'0" (2 redundant
switch pairs)

Alarm and Cixc.
Watexr Pump Trip

Level {a) indicates water in the condenserxr

pit from either the hotwell or the cir-
CUlaulﬂq water system. Level (b) is above
the hotwell capacity and indicates a pro-
bable c1rcu1utlng water failure.
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4,5 Surveillance Requirement Bases (Cont'd)

Should the switches at level (2) and (b) fail
or the operator fail to trip the circulating
water pumps on alarm at level (b), the
actuation of either level switch pair at level
(c) shall trip the circulating water pumps
automatically and alarm in the control room.
These redundant level switch pairs at level
(c) are designed and instalied to IEEE-279,
ncriteria for Nuclear Power Plant Protection
Systems." As the circulating water pumps are
tripped, either manually or automatically, at
level (c) of 5'0", the maximum water level
reached in the condenser pit due to pumping
will be at the 491'0" elevation (10' above
condenser pit floor elevation 481'0". 5

plus an additional 5°' attributed to pump
coastdow1) .

In order to prevent overheating of the CCSW
pump motors, a vault cooler is supplied

for each pump. Each vault cooler is designed
to maintain the vault at a maximum 105°F tem~
perature during opecration of its respective
pump. For example, if €CSW pump 23-1501
starts, its cooler will also start and com-
pensate for the heat supplied to the vault
by the 28 pump motor keeping the vault at
ijess than 105°F.

Each of the coolers is supplied with cooling
water from its respective punmp's dischaxge

23

1ine. After the water has been passed ;
through the cooler, it returns to its
respective pump's suction line. In this
way, the vault coolers are supplied with
cooling water totally inside the vault.
The cooling water quantity necdcd for "
each cooler is approximately 155 to %

of the design flow of the pumps SO that -
+he recirculation of this smrall amount
of heated water will not affect pump OT
cooler operation.

Operation of the fans and ccolers is
recuired during pump operability testing
and thus additional surveillance is not
reguired. '

verification that access doors to each
vault are closed, following entrance by
personnel,

- procedures.
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HEGATIVE DECLARATIC

RLGARDI PROPOSED CHANGES TO THE

)r’"

TECHIICAL SPECIFICATIONS OF LICENSE DPR-23,

DRESDEN NUCLEZAR PCOWER S&ATION UNIT 3,

DOCKET M0. 59-249

The Nuclear Regulatory Commission {(the Commission) has considered
the issuance of changes to tne Tecnnical Specifications of Facility
Operating License ro. DPR-25. .These cnangas would autinorize tne
Commonwealth Zdiscn Company (the licensse) to operata the Dresden
Huclaar Powsr Station Unit 3 {locatad in Grundy County, I1linois) with
chances to the ]imiting conditions for cperation associatad witn fuzl
asserbly spacific power {average planar linear heat generation rate)
which would 1imit maxiwmum 7Tuel clad temperature in case of a loss of
coolant accicent, in accordance with the Acceptance Critaria for
tmergency Core Cooling System (10 CFR 50.46 and Appendix K to 10 CFR
Part 50). ' '

Tne U. S. dluclear Regu]atory'Commission, Division of Reactor
Licensing, nas prepared an Environmentai Impact fAppraisal for tae
proposed changes to the TechnicaT Specifications of License /jo. DPR-25,

Dresdean Unit 3, described above. {On €tne basis of tais aoppraisal, tne

~

Commission has concluded that an environmental impact statement for
this particular action is not warranted secause taera will ve no
environmental impact atiributable to the proposed action other than

that whicn nas already been predicted and descrioed in the Commission's

v



Final Environmenial Statement for Dresden iluclear Power Station
Units 2 and 3 publisned in ilovember 1973. The Environmental Impact
Appraisal is available for public inspection at the Commission's
Public Document Room, 1717 H Street, #. W., Yashington, D. C., and
at the Morris Public Library, 604 Liberty Street, Morris, I1linois.
. th
Dated at Rockville, Maryiand, tais 29 day of Aug., 1975.

FOR THE MUCLEAR REGULATORY COMMISSION
AN
‘/2%’”"'\/"/@’ i U“Z,*\

B. J. Youngblood, Chief
Environmental Projects Branca 3
Division of Reactor Licensing




UNITED STATES ~—
NUCLEAR REGULATORY COWMiAISSION
WASHINGTON, D. C. 20855

. ENVIROMMENTAL IMPACT APPRAISAL BY THE DIVISION OF REACTOR LICENSING
SUPPORTING AMENDMENT NQ. 5 TO DPR-25

CHANGE NO. 22 TO THE TECHNICAL SPECIFICATIONS

COMMONWEALTH EDISON COMPANY

DRESDEN NUCLEAR POWER STATION, UNIT 3

FHVIRONMENTAL IMPACT APPRAISAL

1. Description of Proposed Action

By letter dated May 5, 1975, the Commonwealth Edison Company
submitted proposed changes to tne Technical Specifications to
License MNo. DPR-25 to incorporate 1imiting conditions for
operation associated with fuel assembly specific power (average
planar linear heat generation rate) which would Timit maximum
fuel clad temperature in case of a loss of coolant accident,

in accordance with the Acceptance Criteria for Emergency Core
Cooling System (10 CFR 50.46 and Appendix K to 10 CFR Part 50).
The licensee is at present licensed to possess and operate
Dresden Nuclear Power Station, Unit 3, at power levels up to
2627 MWt. The proposed actions, designed to limit peak fuel
clad temperatures in casé of a loss of coolant accident, are
expected to cause no changes in average power level, capacity
factor, average fuel failure rate, or total fuel burnup.

2 Environmental Impacts of Proposed Action

The staff has considered the environmental impacts of the
proposed action. Since no changes -are expected in average
power levels or in fuel failure rate under normal operating
conditions, there should be no increase in cooling water

. requirements, thermal effluents, nor in radiological effluents,
either liquid or gaseous. The proposed action should, there-
fore, result in no additional environmental impact on man or
on biota in these regards. The principal benefit of electric
power production, considered in the benefit-cost analysis of
the plant, is unaffected by the action since both the average
power level and the fuel burnup are expected to remain the
same. :

7276191



-2

The proposed action is designed to provide a particular

benefit under accident conditions, specifically the loss
of coolant accident. It will increase the Tikelihood of
minimizing the environmental consequences of the loss of
coclant accident.

The other environmental impacts considered in the Final
Environmental Statement for the Dresden Nuclear Power
Station, Units 2 and 3, Docket Hos. 50-237 and 50-249,
November 1973, are not expected to be affected by the
proposed action.

3. Conclusion and Basis for Hegative Declaration

On the basis of-the foregoing analysis, it is concluded that
the proposed action will not result in adverse environmental
effects in addition to those considered in the Final Environ-
mental Statement for the Dresden Station, Units 2 and 3.

The staff further concludes that a more detailed Environmental
Impact Statement is not required for the proposed action, and
that a Megative Declaration to this effect is appropriate.

,\ B T L UL Y 2 S
S. S. Kirslis, Project Manager

Environmental Projects Brancih 3
Division of Reactor Licensing

. J. Ybungblood, Chief
Environmental Projects Branch 3
Division of Reactor Licensing

Date: August 29, 1975
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING A‘LNDMT T NO. 5 TO FACILITY OPERATING LICENSE NO. DPR-25

(CHANGE NO. 22 -TO THE TECHNICAL SPECIFICATIONS)

COMMORWEALTH EDISON COMPANY

DRESDEN UNIT 3

DOCKET NO. 50-249

INTRODUCTION

Commonwealth Edlson Company has proposed to operate Dresden Unit 3:

(1) with additional 8 x 8 fuel assemblies, as requested in thelr
application dated January 21, 1975, and supplements dated
February 11, May 7 and 21, June 18, August 15, 18 and 27, 1975,

(2) wusing operating limits based on the General Elecltric Thermal
Analysis Basis (GETAB), as requested in their application
dated April 4, 1975, and supplements dated May 7 and June 18,
1975;

(3) wusing modified operating limits based on an acceptable emergency
core cooling system evaluatiop model that conforms with Section
50.46 of 19 CFR Part 50, as requested in their applicabion dated
May 5, 1975, and supplements dated June 23, July 7,-10 and 21,
1975, and August 25, 1975, and

(4) with a slight increase in the APRM Flux Trip and Rod Block limits
for operations involving high peaking factors, as requested in their
application dated May 27, 1974, and supplements dated October 22,
1974, December 5, 1974 and April 4, 1975.

RELOAD

Discussion

The reference core loading for Dresden 3 Reload 3 consists of 468 initial
7 x 7 fuel assemblies, 52 Reload 1 7 x 7 assemblies, 44 Reload 2 8 x 8
fuel assemblies and 160 Reload 3 8§ x 8 fuel assemblies. The reload
assemblies are scatter loaded throughout the core. The acceptability

of the neutronic, thermal-hydraulic, and mechanical design of 8 x §

fuel assemblies during normal operation, operational transients and
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postulated accidents was evaluated by the NRC staff in a previous report=
The use of 8 x 8 fuel assemblies for reloads was also reviewed by the
Advisory Committee on RS?ctor Safeguards and discussed in its repert
dated February 12, 19742 . The use of 8 x 8 reload fuel assemblies

in Dresden 3 was evaluated and approved by Change No. 16 to the

Facility Operating License No. DPR-25 dated March 25, 1974.

With two exceptions, the evaluations of the acceptability of the reload
fuel for the Dresden Unit 3 reload 2 core are applicable to the reload

3 fuel. A design change for this reload 8 x 8 fuel is in the use of

leaf springs Lo minimize the bypass flow area between the fuel asscmbly
shroud and the lower end fitting. Another change 1s the use of fuel

with a slightly higher enrichment for 8 x 8 fuel than previously evaluvated
for Dresden 3.

Our safety evaluation of this reload (Reload No. 3) for the Dresden Unit 3
core 1is based on the licensee's application as amended, and on information

contained in a GE topical report, NEDO-20360= referred to in the application.
The NEDC-20360 report is still being evaluated by the staff for use as a
- topical. OQur use of that report in this analysis was limited to consideratiouns

applicable tov Dresden Unit 3 and does not imply acceptability of its use for
other facilities,

1 Nuclear Characteristics
The information presented in the submittal for the reconstituted core closely
follows the guidelines of Appendix A of Reference 3. The Reload 2 8 x 8
fuel assemblies and up to 128 of the Relvad 3 8 x 8 fuel assemblies have an
enrichment of 2.50 weight percent U~235. Up to 32 Reload 3 assemblies will
have an enrichment of 2.62 weight percent. The use of the 2.62 weight percent
fuel has been evaluated by the staff on a generic basis in Reference 1 and
found to be acceptable. The 160 8 x 8 fuel bundles described in this licensing
submittal are scatter loaded throughout the interior of the core, that is,
four fuel bundles surrounding ‘a control rod will contain only one 8 x 8
reload 3 fuel bundle. The two rows and two columns of fuel bundles which

Technical Report on the General Electric Company 8 x 8 Fuel Assembly, dated

- February 5, 1974, by the Directorate of Licensing.

Report on General Electric 8 x 8 Fuel Design for Reload Use, Advisory
Committee on Reactor Safeguards, February 12, 1974.

General Electric Boiling Water Reactor Generic Reload Application for 8§ x 8
Fuel, NEDO-20360 Revison 1 (November 1974).



intersect at the center of the reactor will not countain any 8§ x 8
fuel. This loading scheme ensures that, in the core interior, the
higher enrichment 8 x 8 reload fuel bundle will be "paired" with

three lower powered exposed 7 x 7 and 8 x 8 fuel bundles. The data

in the reldad‘applicationj~ submitted by letter of January 21, 1875,
indicate Lhat the nuclear characteristics of the Reload 3 fuel bundies
are similar to those previously loaded. Thus, we conclude the total
control system reactivity worth and temperature and void dependent
behavior of the reconstituted core will not differ significantly from
those values which were previously reported for Dresden Unit 3.

The shutdown margin of the reconstituted core meets the Technical
Specification requirement that the core be at least 0.25% Ak sub-
critical in the most reactive operating state with the largest worth
control rod fully withdrawn and with all other control rods fully
inserted. At the core average exposure of 12,000 MWd/t at the end
of the preceding cycle, the shutdown margin is 1.59% Ak with

the largest worth control rod fully withdrawn and all other controtl
rods fully inserted. "

The reload applicationf/ states that a boron concentration of 600 ppm
in the moderator will make the reactor subcritical by at lecast 0.03 Ak
at 20°C, xenon free. Therefore, the alternate shutdown requirement

of the General Design Criteria is met.

The Generval Electric criterion for the storage of fuel for Dresden
Unit 3 is that the effective multiplication factor keff of the fuel
as stored in the fuel storage pool is < 0.90. This is achieved if,
the controlled kg of single fuel bundle is less than 1.26 at 65 C.
The B8 x 8 reload fuel bundle, at both zero exposure and the peak
reactivity point has a ke < 1.26, and therefore, meets the fuel
storage requirements for Dresden Unit 3.

2.2.2 Mechanical Design

The mechanical design, design criteria, fuel performance calculational
models, and design evaluation reiylts for the 8 x 8 fuel design are

given in a generic reload report= . 7The only mechanical design
difference between Reload 3 and the previous reload is the use of

finger springs. Each Reload 3 fuel assembly incorporates leaf springs
attached to each of the four sides of its lower end fitting. The purpose
of these springs is to nullify a potential increase in bypass flow area
caused by channel wall deflections. General Electric has predicted an

§7‘ﬂégﬁg?éihﬁfégf?ic BWR Relovad No. 3 Licensing Submittal for Dresden Unit
3," NEDO-20694, December, 1974. : ’ .



increase in flow area by using a deflection model developed from
measurements of creep deformation of the shroud at operating

conditions. The effect of the leaf springs on bypass flow are

accounted for in the steady state and transient analyses which we

have evaluated. The use of finger springs for controlling moderator/
coolant bypass flow at the interface of the channel and fuel bundle
lower tie plate has been proven satisfactory on more than 900 irvadiated
assemblies from operating plaots that have been inspected. Finger
springs have been used previously on Dresden Unmit 2 and Quad Cities

Unit 2 which are similar plants.

On the basis of cur review of the generic 8 x 8 reload report,
current operating experience with the 8 x 8 reload design in
similar plants such as Dresden Unit 2, Quad Cities Unit 1, and

the previous cycle of Dresden Unit 3, we conclude that the nuclear
mechanical characteristics of the Dresden Unit 3, Reload 3 are
acceptable,

:2.3  Tramsient and Accident Analysis
The postulated transients and accidents were reanalyzed for Cycle 4.
The thermal, hydraulic considerations are discussed in the section of
this report concerning the use of the General Electric Thermal Analysis
Basis (GETAB) and the analyses required by 10 CFR 50.46. The other
transients and accidents are discussed below.

The licensee bas reanalyzed the worst case overpressure transient.

The transient analyzed was the closure of all main steam isoclation
valves with high neulvron flux scram. The assumptions used in the
analysis were operation-at 100% power with the end of cycle scram
reactivity insertion rate curve, scram initiated by high neutron flux,
no credit given for relief valves opening and one safety valve fails
to operate. This analysis was previously submitted for reload 3

but with an initial power level of 93% of rated rather than 100%. The,
analysis was resubmitted using a modified dynamic void coefficient

of reactivity calculated by an improved model. The reanalysis

results in a peak pressure at the vessel bottom which is 48 psi
“below the code allowable pressure. The reanalysis and calculated
pressure margin are acceptable.

The control rod drop accident for the Dresden Unit 3 reloaded core

is within the bounding analysis presented in the generic 8 x 8 reload
reporté.. The Doppler coefficient of reactivity, the accident
reactivity function, and the rod drop scram reactivity function



were compared with the technical bases presented in reference 3.
The analysis for Dresden 3 is performed for Doppler coefficients
of reactivity at the beginning of Cycle &4, zero void fraction,
and at both cold (20°C) and hot (286°C) startup conditions.

It is shown that the maximum values of the parameters for this
reloaded core will not exceed the bounding values. Therefore,

we conclude thab the consequences of a control rod drop from

any in-sequence rod will be below the 280 cal/gm design limit.

2.3.  CONCLUSTOK
Based on the above, we conclude that the operation of Dresden
Unit 3 with Reload 3 is acceptable.

3.0 GENERAL ELECTRIC THERMAL ANALYSIS BASIS (GETAB)

3.1 DISCUSSION
Commonwealth Edison's letter of January 21, 1975, and supplement
dated April &4, 1975, requested that the license for Dresden 3
be amended to include operating limits based on the General FElectric
Thermal Analysis Basis (GETAB) described in the General Electric
report NEDO~109582J. The effect of applying GETAB to normal operation,
anticipated transients and accidents was discussed in the CE letter

~dated April 4, 1975. Supplemental information related to GETAB was

submitted by letters dated May 7 and June 18, 1975.

The proposed changes involve the adoption of a new transition boiling
correlation termed GEXL which would replace the Hench-Levy critical
heat flux correlation as the basis for determining the thermal-
hydraulic conditions which would result in a departure from nucleate
boiling. One of the safety requirements for light water cooled
nuclear reactors is prevention of damage to the fuel cladding. To

é/ “TWiGeneral Electric BWR Thermal Analysis Basis (GETAB): Data, Correlation
and Design Application,” REDO-10958, November, 1973.



prevent damage to the fuel cladding, light water cooled reactors must
be designed and operated such that during nermal operation and anti-~
cipated transieunts the- heat transfer rate from the fuel cladding to

the coolant are sufficient to prevent overheating of the fuel cladding.
Although tramsition boiling would not necessarily result in damage

to boiling water reactors {BWR) fuel rods, historically it has been
used as a fuel damage limit because of the large reduction in heat
transfer rate when film boiling occurs. A critical power ratio (CPR)
is defined which is the ratio of that assembly power which causes some
point in the assembly to experience transition boiling to the assembly
power at the reactor condition of interest. The minimum critical power
ratio (MCPR) 1is the c¢ritical power ratio corresponding to the most
limiting fuel assembly in the core. The fuel assembly power at which
boiling transition would be predicted to occur, using the GEXL correla-~

tion, is termed the critical power. “The GEXL transition boiling
correlation is more recent than the previously used Hensch-Levy critical
heat flux correlation and 1is based on an extensive data base. The

methods for applying the GEXL correlation to determine thermal limits
has been termed the General Electric Thermal Analysis Basis (GETAB).

We have accepted the GEXL correlation and the GETAB methods in a previous
reporté. as a basis for establishing the safety limit and limiting
conditions for operation related to prevention of fuel damage for
General Electric BWR 8 x 8 and 7 x 7 fuel. To apply GETAB Lo the
Technical Specificalions involves 1) establishing the fuel damage
safety limit, -2) establishing limiting conditions of operation such
that the safety limit is not exceeded. for normal operation and antici-
pated transients, and 3) establishing limiting conditions for operation
such that the initial conditions assumed in accident analyses are
satisfied.

3.2.1 Thermal Hydraulics
We have evaluated the Dresden Unit 3 Reload 3 developed thermal
margins based on reference 5 and plant specific input information
provided by the licensee. We have also compared the Dresden 3 analysis
with the analysis submitted for Quad Cities Unit 2, Reload.l by letter
dated February 20, 1975, Docket No. 50-~265. With one exception, the
Dresden Unit 3, Reload 3 plant specific input data and operating

6/ "Review and Evaluatioun of GETAB (General Electric Thermal Analysis
Basis) for BWRs," Division of Technical Review, Directorate of
Licensing, United States Atomic Energy Commission, September, 1974.



conditions; and the thermal~hydraulic inputs are identical to

those presented in the Quad Cities Unit 2, Reload 1 licensing
submittal. The Dresden Unit 3 core loading consists of 8 x 8

fuel bundles having a higher enrichment of U~235 (type 8D262 fuel).
The fuel cladding integrity safety limit MCPR for both the 8 x 8
Cycle 4 and 7 x 7 Cycle 2 fuel is 1.06. It is based on the GETAB
statistical analysis. which assures that 99.9% of the fuel rods

in the cure are expected to avoid boiling transition. The
uncertainties in the core and system operaling parameters and the
CEXL correlation reported in the reload applicationif combined with
the relative bundle power distribution in the core form the basis
for the GETAB statistical determination of the safety limit M?PR.
The bases for these uncertainties are vreported in NEDO~203401
and are acceptable. The bundle power distribution used in the
GETAB analysis conservatively assumes more high power bundles than
would be expected during operation of the reactor.

In comparing the tabulated lists of uncertainties for Dresden Unit 3,
Reload 3 and those reported in reference 5, we have found only one
difference. The Dresden Unit 3, Reload 3 standard deviation for the
TIP readings uncertainty is 8.7% whereas reference 4 report shows
6.3%. The increase in uncertainty for the Dresden Unit 3 reload

is a conseguence of the increase in uncertainty in the measurement

of power in a reload core. A TIP reading uncertainty of 6.3% would

be applicable if this were the .initial core. 1In bolth cases the TLP
reading uncertainties are based on a symmetrical planar power
distribution.

The consideration of bypass flow has also been taken into account

in the determination of the MCPR limit. Finger springs have been
attached to- the lower end fittings of the reload fuel in order to
maintain the core bypass flow within the range of the bounding analysis.
In the bounding analysis, 12% bypass flow is assumed. The uncertainty
of this bypass flow is factored in the total core flow uncertainty

that is used in the GETAB analysis.

The required operating limit MCPR is a function of the magnitude
and location of the axial and rod-to-rod power peaking. In
determining the required MCPR, axial and local peaking representa-
tive of beginning-of~cycle were assumed. That is, R-factors of

7/ "Process Computer Performance Evaluation Accuracy," and Amendment 1,
NEDO~-20340 and NEDO-2034(0-1, dated June 1974 and December 1974,



1.075 for 7 x 7 -fuel and 1.102 for 8 x 8 fuel and on axial peaking
factor of 1.57 at a point 1/4 of the heated length below the top
of the fuel were assumed. This is the worst consistent set of
local and axial peaking factors. During the cycle the local
peaking and therefore the R~factor is reduced while the peak in
the axisl shape moves toward the bottom of the core. Although the
operating limit MCPR would be increased by approximately 1% by the
reduced end-~of-cvcle R-factor, this is offset by the reduction in
MCPR resulting from the relocation of the axial peak to below the
midplane.

3.2.2 Abnormal Operating Iransients
The transient analysig for Dresden Unit 3 Reload 3 (Cycle 4) is
provided in Reference8/ with differences noted in the reload
applicationﬂ. as supplemented. The values of the input parameters for
the abnormal transients were determined for both Dresden Unit 3,
Reload 3 and Quad-+Cities Usnit 2, Reload 1. From these a single
set of input parameters was selected and used in the transient
analyses.

During various transienl events, the MCPR will be reduced. To
assure that the fuel integrity safety limit is not exceeded during
anticipated transients, the most limiting transients have been
analyzed to determine which one results in the largest reduction

" in critical power ratio (MCPR). This decrement in MCPR 1s added
to the safety limit MCPR to establish an opevating limit MCPR. The
licensee submitted the results of analyses of those abnormal transients
with the greatest change in MCPR. The most limiting thermal and
pressure increase Lransient analyzed 1s turbine trip with failure
of the turbine bypass valves, assuming end of cycle scram reactivity
insert rates and with the reactor power reduced to 90 percent of rated
and reactor flow at 100 percent of rated. The calculated change in
MCPR for this event is 0.23 for 7 x 7 fuel and (.29 for 8 x 8 fuel.
The calculated decrease in MCPR for the limiting coolant temperature
decrease transient, the loss of a 100 ¥ feedwater heater, is (.15
for the 7 x 7 fuel and 0.17 for the 8 x 8 fuel. General Electric
states that the calculated change in MCPR for the limiting core
flow reduction transient, the two pump trip, is 0.0 for the 7 x 7
fuel and (.0 for the 8 x 8 fuel.

8/ Dresden Station Report No. 29, Supplement B, "Transient Analyses
for Dresden 3, Cycle 3 and Quad Cities 1, Cycle 2," March 29, 1974.
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The rod withdrawal error transient is discussed in Reference &
in terms of worst case conditions. The reporft shows that the
local power range monitor subsystem (LPRMs) will detect high
local powers and alarm. However, if the operator ignores the
LPRM alarm, the rod block monitor subsystem (RBM) will stop rod
withdrawal while the critical power ratio is still greater than
the 1.06 MCPR safety 'limit and the cladding is under the one
percent plastic strain limit. We conclude that the consequences
of this localized transient are acceptable.

The licensee also provided analyses to assure that the safety

limit MCPR is nob exceeded for the lower ithan rated power and

flow condition limiting transients of recirculation pump speed
control failure, and start-up of an idle recirculation loop.

The turbine trip with failure of the bypass valves is the most
limiting transient. As such, the analysis of this transient

results in the largest change in minimum critcal power ratio

{MCPR) and therefore establishes the limiting condition of operation
necessary Lo assure that the fuel dawage safety limit, a MCPR -

of 1.06, is nob exceeded. The analysis of the turbine trip

without bypass, with scram reactivity reduction rates greater than

or eqgual to the generic B curve in Reference 8, and with power level
at 100 percent of rated resulted in a change in MCPR which would

not: cause the safety limit MCPR to be exceeded. The rate of
reactivity reductions during a scram decreaces during the fuel cycle
because of control rod withdrawal to -compensate for fuel burnup and
because of the non-uniformity of axial distribution of fuel burnup.
For operation with end-of-cycle scram reactivity reduction rates, CE
provided an analysis assuming power level was restricted to 90 percent
of rated with flow at 100 percent of rated. The results of this
analysis were used Lo establish the limiting condition for operatiom,
a MCPR of 1.29 for 7 x 7 fuel and 1.35 for 8 x 8 fuel. However, the
assumed power and flow conditions of 90 percent rated power and 100
percent rated flow did not of themselves establish a complete set of
boundary conditions, i.e. transient from 90 percent rated power and
90 percent of rated flow may result in a greater change in MCPR. 1In
a supplement dated June 24, 1975, for Quad Cities Unit 2, Docket No.
50~265, CE provided an additional boundary condition. By . letter of
August 15, 1975, CE verified that the June 24 Quad Cities submittal
was applicable to Dresden Unit 3. The new boundary condition is the
flowv control line (i.e., the curve of core flow rate versus reactor
power level at a fixed control rod position) defined at 90 percent
reactor power and 100 percent reactor flow for operation with end-of-
cycle scram reactivity reduction rates. Provided that reactor operation
does not exceed this boundary condition, the results of the turbine trip
with failure of bypass transient will not be more severe than that
previously analyzed at 90 percent power and 100 percent flow.
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We conclude Lhat the calculated consequences of the anti-
cipated abnormal transients do not violate the thermal
and plastic strain safety limits of the fuel.

Accident Analyses

The thermal-hydraulic consequences of two abnormal situations
which are considered accidents were also reanalyzed using GETAB.
The reload applicationi/ and supplements considers a worst case
loading error in which an 8 x 8 reload fuel bundle containing
2.62% enriched fuel is placed in an improper position. The
loading error accideunt results in a peak linear heat generation
rate (LHGR) of 17.7 kW/ft and a minimum critical power ratio
(MCPR) of 1.18 in the misplaced reload fuel bundle. The peak LHGR
is less than the damage limit established for the fuel and the
MCPR > 1.18 assures no boiling Lransition occurs. The report

also indicates that four fuel bundles adjacent to a misloaded

8 x 8 reload fuel assembly are insignificantly affected by the
loading error.

The licensee submiltted the results of the recirculation pump
seizure accident. The resulting MCPR for this type of event is
1.25 (for 7 x 7) and 1.34 (for 8 x 8) fuel. ‘This assures that
boiling transition does not occur and no fuel cladding damage
will occur.

CONCLUSTON

Based on the above, we conclude that the analyses and operating
limits based on the use of the General Electric Thermal Analysis
Basis are acceptable.

EMERGERCY CORE COOLIRG SYSTEMS

DISCUSSION

On December 27, 1974, the Atomic Energy Commission issued an Order

" for Modification of License implementing the requirements of 10 CFR

50.46 "Acceptance Criteria and Emergency Core Cooling Systems for

Light Water Nuclear Power Reactors.'” One of the requirements of the
Order was that prior to any license amendment authorizing any core
reloading" . . . the licensee shall subwit a reevaluation of ECCS

cooling performance calculated in accordance with an acceptable
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evaluation model which conforms with the provisions of 10 CFR
Part 50, 50.46." The Order also required that the evaluation
shall be accompanied by such proposed changes in Technical
Specifications or license amendments as may be necessary Lo
implement the evaluation results.

On May 5, 1975, the licensee submitted an evaluation of the ECCS
performance for the design basis accident {(double ended break of

the largest pipe) for Dresden Unit No. 3 along with an amendment
requesting changes (o the Technical Specifications for Dresden

Unit No. 3 to implement the results of the evaluation. Supplementied
information was submitted by letters dated June 23, July 7

and 10, July 21 (proprietary) and August 25, 1975. The licensece
incorporated further information relating to the details of

the ECCS evaluation by reference to the Quad Cities Unit KNo.

2 submittals on ECCS evaluvation as an apprcpriate lead plant
analysis to show compliance to the 10 CFR 50.46 criteria and
Appendix K to 10 CFR Part 50. The. Quad Cities information (Docket
No. 50-265) was submitted by letters dated March 10, 1975, March

10, 1975 (proprietary version), April 8, 1275, April 8§, 1975
(proprietary version), April 21, 1975, and April 21, 1975 (proprietary
version). The April 8 non-proprietary letter also contains

the pon-proprietary version of the proprietary letter submitted

July 21, 1975. ‘The Order for Modification of License issued
December 27, 1974, stated thaf evaluation of ECCS cooling performance
may be based on the vendor's evaluation model as modified in
accordance with the changes described in the staff Safety Evaluation
Report of the Dresden Nuclear Power Station dated December 27, 1974.

The background of the staff review of the General Electric (GE)
ECCS models and their application's to Dresden Units 2 and 3 1is
described in the staff Safety Evaluation Report (SER) for these
facilities dated December 27, 1974 issued in connection with

the Order. The bases for acceptance of the principal portions

of the evaluation model are set forth in the staff's Status

Report of October 1974 and the Supplement to the Status Report

of November 1974 which are referenced in the December 27, 1974
SER. The December 27, 1974 SER also describes the various changes
required in the earlier GE evaluation model. Together the December
27, 1974 SER and the Status Report and its Supplement, describe

an acceptable ECCS evaluation model and the basis for the staff's
acceptance of the model. The Dresden Unit 3 evaluation which

is covered by this SER properly conforms to the accepted model.
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EVALUATIOX

With respect to reflood and refill computations, the Dresden

analysis was based on modified version of the SAFE computer code,
with explicit consideration of the staff recommended limitatioms.
These are described on pages 7 and 8 of the December 27, 1974 SER.
The Dresden evaluation did not attempt to include any further credit
for other potential changes which the December 27, 1974 SER indicated
were under consideration by GE at that time.

During the course of our review, we concluded that additional

break sizes should be analyzed o substantiate the break spectrum
curves submitted in connection with the evaluation provide in
August 1974. We also requested that -other break locatious be
studied to substantiate that the limiting break location was the
recirculation line. CE subwitted these additional analyses. The
additional analyses supported the earlier submitital which concluded
that the worst break was the complete severence of the recirvculalbion
line. These additional calculalions provided further details with
regard to the limiting location and size of break as well as worst
single failure for the Dresden Unit 3 design. The limiting break
continues to be the complete severence of the recirculation line
assuming a failure of the LPCI injection valve.

We have reviewed the evaluation of ECCS performance submitted by
Commonwealth Edison for Dresden Unit 3 and conclude that the

evaluation has been performed wholly in conformance with the require-
ments of 10 CFR 50.46(a). Thercfore, operation of the reactor would
meet the requirements of 10 CFR 50.46 provided that operation is limited
to the maximum average planar linear heat generation rates (MAPLHGR)

of figures DS5A, D5B, D5C and D5D of the Commonwealth Edison letter

dated May 5, 1975, and to a minimum critical power ratio (MCPR) greater
than 1.18. : :

The ECCS performance analysis.assumed that reactor operation will be
limited to a MCPR of 1.18. However, a more limiting technical specifi-
cation limiis operation of the reasctor to a MCPR of 1.29 for 7 x 7 fuel
and 1.35 for 8 x 8 fuel based on consideration of a turbine trip tran-
sient with failure of bypass valves. A statement should be added to the
bases for the MCPR limiting condition of operation indicating that the
MCPR value used in the ECCS performance evaluation has been appropriately
considered.
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Certain operating conditions presently allowed are not in
conformance with the analyses performed in accordance with

10 CFR 50.46. The largest rvecirculation break area assumed

in the evaluation was 4.2 square feet, This break size is based
on operation with a closed valve in the egualizer line between
the two recirculation loops. Therefore reactor operation with
the valve in the equalizer line open should not be authorized.
An evalualtion was not provided for ECCS performance during reactor
operation with one recirculation loop oub of service. Therefore
reactor operation under such conditions should not be authorized
until the necessary analyses have been performed, evaluated and
determined acceptable.

CONCLUSION

Based on the above, we conclude that operation of the reactor,
with the restrictions to be placed in the license and technical
specifications, will meet the requirements of 10 CFR 50.46.

APRM FLUX TRIP AND ROD BLOCK SETTINGS

DISCUSSION

By application dated May 27, 1974, Commonwealth Edison Company
requested changes to the Technical Specifications of License No
DPR-25 to modify limitations related to APRM flux scram and the
APRM rod block. Supplements to the application were submitted

by letters dated October 22, 1974, December 5, 1974, and April 4,
1975. Notice of proposed issuance of the amendment was issued

on November 14, 1974, and published in the Federal Register on
November 21, 1974 (39 F.R. 40880).

The proposed technical specification changes relating to the APRM
flux scram and APRM rod block limits are primarily for the purpose
of changing the heat transfer units from heat flux (Btu/hr/ft )

to rod power (kw/ft). With the conversion to 8§ x 8 fuel and to
GETAB based techuical specifications, this change in units provides
a more convenient basis for expressing limits. The proposed changes
are associated with maintaining acceptable reactor thermal power and
localized fuel power as reactor coolant flow rate (as measured by
recirculation loop flow) changes. The changes affect limits during
operation only when local power to average power ratios (total peaking
factors) are high. The proposed changes would also Llearly specify
the limits for the two different types of fuel assemblies in the
core (7 x 7 and 8 x 8).
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EVALUATION

The equations in the technical specifications specifying the
limiting safety system settings for APRM flux scram and APRYM

rod block are based on calculations using specified ratios of

local to average power. If the actual ratios are higher than

the value specified in the reference calculations, the limits

are lowered. The way in which these limits are corrected and
lowered during operations with higher peaking factors is specified
by use of Figure 2.1-2 and by the equations in Section 2.1.A.1

and Section 2.1.B of the technical specifications. The corrections
are presently stated in terms of peak heat flux and are calculated
for 7 x 7 fuel. To clearly state the appropriate corrvections for

8 x 8 fuel, as well as 7 x 7 fuel, CE has proposed to state the
correction in terms of total peaking factors as compared with
reference (limiting) total peaking factors. This requires a

change in the definition of peaking factor and in the figures

and equations which specify the limits. These changes in format
and terminology increase the clarity of the specifications and

are consistent with current practice used for other boiling water
reactors. i

For 8 x8 fuel, the correction factor is comnsistent with the analyses
presented in the reload application. That is, the proposed limit
are specified so that at 100% recirculation flow, the local linear
heat generation rate (LHGR) does not exceed the design LHGR of
13.4 kw/ft. There are no changes from the margins of safety
previously approved.

For 7 x 7 fuel, the proposed change results in a slight increase
in the flux trip and rod block limits for operations with a high
peaking factor.. However, the revised limit is consistent with the
analyses presented in the Final Safety Analysis Report, as amended.
That is, the limits are specified so that at 100% power and 100%
recirculation flow, the local linear heat generation rate (LHGR)
does not exceed the design LHGR of 17.5 kw/ft. The existing
specifications use a reference total peaking factor of 3.0 based
on calculated radial, axial and local peaking factors which when
multiplied by the average linear heat generation rate results iIn a
maximim LHGR of about 17.2 kw/ft. This is less than the design
value of 17.5 kw/ft. The revised specifications are obtained by
dividing the present design value of 17.5 kw/ft by the average
linear heat generation rate for 7 x 7 fuel which results in a
reference total peaking factor of 3.05.
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Since the revised limits are based on the conditions analyzed

in the FSAR, there is no change in the margins of safety previously
evaluated. Based on the evaluations above, we conclude that

the revised limits provide adequate margins of safefy and are
acceptable.

TECHNICAL SPECIFICATION AND LICENSE CHANGES

The specific proposed changes to the technical specifications and
license which we conclude would be acceptable are itemized below.

§ection 1.0 Definitions

The subsection which defines peaking factor in terms of fuel rod
surface heat fluxes would be replaced by a new subsection which

defines a toltal peaking factor in terms of power profile. Sub-
sections should be added which define limiting total peaking factor,
eritical powver ratio and minimum crifical power ratio. We would

also modify the ¢definitions of critical power ratio and minimum critical
power ratio from those proposed by CE. We have discussed these

changes with CE and they do not object. The new definitions are

needed to be consistent with the revised format of the limits

discussed below.

Section 1.1 Fuel Cladding Integrity Safety Limits

Subsection 1.1.A. for operatioms with reactor pressure greater than
800 psig or core flow greater than or equal to 10% of rated would be
revised to state a MCPR safety limit. Subsection 1.1.B. would be
revised to limit core thermal power to 257 or less of rated thermal
power when reactor pressure is less than or equal to 800 psiz or core
flow is less than 10% of rated. These changes are consistent with
the GETAR analyses discussed earlier in this safety evaluatiom.

Section 2.1 Fuel Cladding Integrity Limiting Safety System Settings

Subsections A.l1 concerning APRM neutron flux scram settings and
subsection B concerning APRM rod block settings would express the
settings in terms of the new definitions of peaking factors rather

than in terms of heat flux, and base the required settings on the
design linear heat generation rates of 17.5 and 13.4 kw/ft for 7 x 7 and
8 x 8 fuel respectively. Figure 2.1.2 would be changed from a plot

of peak heat flux versus power to a plot of peak LHGR versus power

for 7 = 7 and 8§ x 8 fuel. TFor power levels between zero and 20%
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of rated core thermal power, peak LHGR values of 3.5 and 2.68
kw/ft rather than total peaking factors would be specified for

7 x 7 and for 8 x 8 fuel respectively. Below these LHGR

levels fuel cladding damage because of a thermal-hydraulic effects
would not be expected; and therefore, these limiting safety

system setlings would be acceptable.

Subsection 2.1.H. would be revised to correct z typographical

error. The existing specification requires main steamline
pressure iInititation at "S<850 psig-'" This should read
" >850 psig.”

Section 3.1/4.1 Reactor Protection System leltlng Condition

for Operation and Surveillance Requlrerean

A subsection 3.1.8 is added which would specify required action
during operaticn when the total peaking facter reaches the

limiting total peaking faclor. ‘The subsection would provide the
option of reducivng trip seitings or adjusting power distribution

to conform with Specification 2.1.A.1 or 2.1.B8. Subsection 4.1.B
would revisc the surveillance requircment from a daily check of peak
heat flux to a daily check of peak LHGR. The changes in 3.1 and

4.1 are consistent with the changes in Section 2.1, and would clarify
the required acltions to be taken when the total peaking factor

reaches the limiting total peaking factor.

Section 3.2.C. Control Rod Block Actuation Limifing Conditions

for Oderatlon

Table 3.2.3 would be revised to add total peaking factor corrections
to the trip level settings for APRM upscale and rod block monitor
upscale. The corrections are consistent with the evaluation
discussed earlier in this report and with the changes to Section 2.1
discussed above. Footnole No. 1 to Table 3.2.2 would be corrected
to state that the APRM upscale (flow bias) need not be operable

in the Startup/Hot Standby mode. 1The change is consistent with

the original intent of the note. The words "(flow bias)" had been
inadvertently omitted.

Section 3.3.B.5. Control Rods Limiting Condition for Operation

The existing specification 3.3.B.5.c. would be revised from a MCHFR
limitation to a MCPR limitation so that the specification would be
consistent with the GETAB analysis.
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Section 3.5.D. Automatic Pressure Relief Subsystem Limiting
Condition_for Operation

The existing specification allows continued operation for up Lo

30 days after one relief valve of the automatic depressurization
system (ADS) is made or found to be inoperable. The loss—of-coolant
accident analyses submitted inm accordance with 10 CFR 50.46 were based
on the assumption that all ADS valves operated for small line breaks
with HPCI failure. Because the analyses submitted do not support
extended periods of operation with one ADS valve out of service, we
would reduce the time the valve can be out of service to 7 days.

This is consistent with out of service times for other ECCS equipment.
We have discussed this change with the CE staff and they did not object.

Section 3.5.1. Average PEEE§£“£B§B-EEEEEEEE-§QQditio“S fogﬂgperagion

The average planar linear heat generation limits would be revised Lo
be consistent with the analyses performed in accordance with 10 CFR
50.46.

§gctibn 3.5.7J. Local_LﬁgBﬁSurygillﬁgggﬂggggiregggg

The existing specification requires daily checks of LEGR during power
operation. The specification would be revised to require these checks
only if power is above 25% of rated thermal power. The local LUGR

would not reach a limiting valve below 25% power when employing any
permissible control rod pattern.

Section 3.5.K. MinimuE_Critcal Pover Ratio (Mcgg)

Subsection 3.5.k. would be added to place operating MCPR limits on
7 x 7 fuel and 8 x 8 fuel. The limits are consistent with the
GETAB analyses discussed earlier in this report and require a MCPR
more limiting than that needed to satisfy the requirements of the
LOCA analysis.

Other Changes

The bases would also be changed to discuss the justification for the
revised specifications itemized above. We would modify the proposed
CETAB related bases toO provide what we consider to be a clearer
justification for the limits.
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The specifications proposed by CE would exclude reporting,

as an abnormal occurrence, operation in excess of the limiting
MAPLHGR, local LHGR and MCPR valves providing corrective action
was taken upon discovery. We would not include these provisions.
We believe that such events should be reported in conformity
with the Technical Specifications.

CE did not include the equalizer line area in th LOCA analysis,
therefore, the license would require that the equalizer line
valves remain closed at all times during reactor operation. The
LOCA analysis did not address one loop operation, therefore, the
license would not allow operation with ome loop out of service.

CONCLUSION

We have concluded, based on the considerations discussed above,
that: (1) there is reasonable assurance that the health and
safety of the public will not be endangered by operation in the
proposed manner, and (2) such activities will be coaducted in
compliance with the Commission's regulations and the issuance

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

bate: August 29, 1975
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UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NO. 50-249

COMMONWEALTH EDISON COMPANY

NOTICE OF ISSUANCE OF FACILITY LICENSE AMENDMENT

Notice is hereby given that the U. S. Nuclear Regulatory Commission
(the Commission) has issued'Amendment No. 5 to Facility Operating License
No. DPR-25 to the Commonwealth Edison Company (the licensee) which revised
Technical Specifications for operation of the Dresden Nuclear Power Station
Unit 3 (the facility)} located in Grundy Coﬁnty, Illinois. The amendment
is effective as of its date of issuance.

The amendment reviged the provisions in the Technical Specifications
for the facilitf to authorize operation (1) with additional 8 x 8 fuel
assemblies, (2) using operating limits based on the General Electric Thermal
Analysis Basis (GETAB); (3) using modified operating limits based on an
acceptable cvaluation model that conf&rms with Section 50.46 of 10 CFR Part
50, and (4) with a slight increase in the APRM Flux Trip and Rod Block limit for
operations involving high peaking factors, in accordance with the licensee's
applications for the amendment as referenced in the last paragraph of this
" notice.

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

in 10 CFR Chapter I which are set forth in the license amendment. Notice
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of Proposed Issuance of Amendment to Facility Operating License in
connection with items (1) through (3) aboye was published in the FEDERAL
REGISTER on May 27, 1975 (40 F.R. 22889) and Notice of Proposed Issuance
of Amendment to Facility Opérating License in connection with item (4) above
was published in the FEDERAL REGISTER on November 21, 1974 (39 F:R. 40880),
No request for a hearing or petition for leave to infervene was filed
following notices of the proposed actions.

For further details with respect to this action, sec (1) the
applications for amendment dated January 21, April 4, May 5, 1975, May 27, 1974,
and supplements dated February 11, May 7, 21, June 18, August 15, 18 and 27,
. June 23, July 7 and 10, and August 25, 1975, and April 8, 1975 (Quad Cities
2 submittal applicable to Dresden 3 which is the non-proprietary version of
the July 21, 1975 submittal), October 22 and December 5, 1974, (2) Amendment No.
to Liéense No. DPR-25 with Change No. 22,'[3) the Commission's concurrently
‘issued related Safety Evaluation, and (4) the Commission's Negative
Declaration dated August 29, 1975, (which is also being published in the
FEDERAL REGISTER) and associated Environmental Impact Appraisal. All of these
items are available for public inspection at the Commission's Public Document
Roém, 1717 H Street, N. W., Washington, D. C., and at the Morris Public

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

-
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of items (2), (3) and (4) may be obtained upon request addressed to

the Nuclear Regulatory Commission, Washington, D. C. 20555, Attention:

Director, Division of Reactor Licensing.

Dated at Bethesda, Maryland, this 29th day of August, 1975.

FOR THE NUCLEAR REGULATORY COMMISSION

. "
\—/{.:\// RIS ~ %\A‘) A e A

Dennis L. Ziemann,/Chief
Operating Reactors Branch #2
Division of Reactor Licensing



