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reload containing 7 x 7 and 8 x 8 fuel assemblies, deletes the
restriction imposed by Amendment 5, Change 31 for operation with

8 x 8 fuel and approves technical specificatfon changes related to
{1) the reload, {2} the core thermal safety limit, and (3) limiting
safety system settings, 1imiting conditions of operation, and
survelllance requirements related to fuel cladding integrity.

Coples of the related Safety Evaluation and the Federal Register
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M IndreD.Ondirson

Dennis L. Ziemann, Chief
Operating Reactors Branch #2
Directorate of Licensing

Enclosures:

1. Amendment No. 7
w/Change No. 33

2. Safety Evaluation

3. Federal Register Notice

cc w/encls: /, g/a
oﬁmg,4;;935;5@%&5;“L;OR§-2, L :0RB-2 SL:AD/ORs | RP
x7403:esp ‘\'}{g/}; Sz 47y Ve /F}Gfamb-‘

sumowes | RSTTver || RMDIYGS {7 | DLziemann [ < AfkrGoller _f 1%iermbisy
wees 1202378 |12023/78  |v2ezyza (127 /(18 |VeHTA [ /27y

Form AEC-318 (Rev. 9-53) AECM 0240 GPO  ¢43—16—81465-1 445-G78 /



* - Commorwealth Edison Company -2

cc w/encls:

John W, Rowe, Esquire
Isham, Lincoln & Beale
Counselors at Law

One First National Plaza
Chicago, Il1linois 60670

Morris Public Library
604 Liberty Street
Morris, I1linois 60451

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

Chairman, Board of Supervisors
of Grundy County

Grundy County Courthouse

Morris, I1linois 60450

cc v/encls and filings dtd 10/22/74, 11/7 & 22774 and 12/5/74:
Mr. Leroy Stratton

Bureau of Radiological Health

IT1inois Department of Public Health

Springfield, I1linois 62706

Mr. Gary Williams

Federal Activities Branch
Environmental Protection Agency
1 N. Wacker Drive, Room 822
Chicago, I1linois 60606

OFFICE B e et |

SURNAME® | ... e R

DATE W |oooeecaman o . [N SN

Form AEC-318 (Rev. 9-53) AECM 0240 GPO  c43—16—81465-1 445-678



COMMONWEALTH EDISON COMPANY
DOCKET HO, 50-237
DRESDEN NUCLEAR POWER STATION UNIT 2
AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No, 7
License No. DPR-19

1. The Atomic Energy Commission (the Commission) has found that:

A,

E.

December 5, 1974, comply with the standards and requirements
of the Atomic Energy Act of 1954, as amended {the Act), and
the Commission’s rules and regulations set forth in 10 CFR
Chapter I;

The facility will operate in conformity with the application,
the provisions of the » and the rules and regulations of
the Commission;

There 1s reasomable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (i1) that such activities will be
conducted in compliance with the Commission’s regulatfons;

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

No request for a hearing or petition for leave to intervene
was filed following notfce of the proposed action on
October 30, 1974, (39 ER 38274}, .

2, Accordingly, the license is amended by a change to the Technical
Specifications as indicated n the attachment to this license
amendment and Facility License No. DPR-19 is hereby amended by
delgt“l:;g Paragraph 3.F, and by changing Paragraph 3.B to read
as follows:
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B. Technical Specifications

The Technical Specifications contained in Appendix A,
as revised, are hereby incorporated in the license.

The Ticensee shall operate the facility in accordance
with the Technical Specifications, as revised by fssued
changes thereto through Change Ho. 33.

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

FOR THE ATOMIC ENERGY COMMISSION
Original Signed by
Roger S. Bovd

for A, Glambusso, Deputy Director
for Reactor Projects
Pirectorate of Licensing

Attachment:
Change No. 33 to the
Technical Specifications

Date of Issuance: ppg 26 1974
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ATTACHMENT TO LICENSE AMENDMENT MO, 7
CHANGE NO. 33 TO THE TECHNICAL SPECIFICATIONS
FACILITY OPERATING LICENSE NO. DPR-19

Delete pages 2, 4, 5, 6, 7, 9, 11, 12, 14, 16, 164, 17, 18, 20, 21,

22, 34, 48, 818, BIC, and 85B from the Technical Specifications and

insert the attached replacement pages bearing the same number(s) and
the additional page 5A. The changed areas on the revised pages are

shown by a marginal line.
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and alinorinal situations can be safely 0. Operating - Operating means that a system o
controlled. or component is performing its intended '

1

-

, functions in its required manner. _
Limiting Safcty Sysicm Selting (1.8SS) — The >

33

M.

Limiting safety system settings ave seitings on

will be started and valves opened.

Minimum Critical Heat Flux Ratio (MCHFR) -

The lowest in-core ratio of critical heat flux
(that heat flux which results in transition
boiling) to the actual heat flux.

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 Cycle ~ Interval between the end

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

P.

instrumentation which initiate the automatic of one refueling outage and the end of the
protective action at a level such thut the safety next subsequent refueling outage.
limits will not be exceeded. The region

con the s:  Yimit hose settines . . . . .
th\\.u?h the s.xf.cF:y ur}ut and l-]v;)S(, '.\%.th.xuna . Q. Primary Containment Integrity — Primary
represents margin with normal operation lying containment infegrity means that the drywell
below .thcsc settmgs.. The margin has. been and pressurc suppression chamber are intact
established so that with proper operation of the and all of the following conditions are satisfied:
instrumentation the safety limits will never be (
exceeded. 1. Al manual containment isolation valves on

lines conneeting to the reactor coolant sys- |
. Limiting Total Peak Factor - The tem or containment which are not required
Limiting Total Peaking Factor (LTPF) to be open during accident conditions are
is the lowest Total Peaking Factor which closed. :
limits a fuel type to a Linear Heat . -
Generation Rate (LHGR) corresponding 2. At least one door in each airlock is closed
to the operating limit at 100% power. and scaled.
Logic System Functional Test - A logic sys- 3. All :nutomgtl.lc cm(;tam:wnzt(js‘ol::;;clor} vall\;e(sl
- ey ~ } « ~
tem functional test means a test of all relays m(,.(.)'peld e or deactivaled in [he Isolaic
and contacts of a logic circuit from sensor pomtmn.
to activated device to insure all components
. . 4.  All blind [langes and manways are closed,

are operable per design intent. Where possi- +ang ¥
ble i i . . R

» action will go to completion, i.e., pumps R. Protective Instrumentation Definitions



Y.

Sceondary Containment Integrity — Secondary
containment integrity means that the rcactor
building is intact and the following conditions
are met:

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

2. The standby gas treatment system is
operable.

3. All automatic ventilation system isolation
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 alterations

are being performed. When the mode switch.is

placed in the shutdown ppsition 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. o

AA.

BB.

ccC.

Sinulated Automatic Actuation — Simulated
automatic actuation means applying a simu-
lated signal to the sensor to actuate the cir-
cuit in question,

Total Peaking Factor - The Total Peaking

Factor (IPF) is the highest product of
radial, axial, and local peaking factors
simultaneously 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.
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1.1 SAFETY LINIT

2.1 LI\I‘LI\b AFETY SYSTEM Sl III\(:

"*"1.1 FUEL CLADDING INTEGRITY

Applicability;

Applics to the interrelated variables associ}xtcd

with fuel thermal behavior.

-

Objective:

_ To establish limits be!ow which the mtegnty of the
fuel cindding is preserved.

~ Specification:

A,

When the reactor pressure is greater than 600
psig the combination of recirculation fiow and
reactor thermal power-to~water shall not ox=

" cecd the limit shown in Figure 1.1.1. The

safety limit is exceeded when the recirvculation
flow and thermal power-to-water conditions
result in a point abovc or to the left of the
limit line,

When the reactor pressure is less than 600

' psig or recirculation flow is less than 53 of

design, the reactor thermal power-to-water
shall not exceed 460 MW(t).

1. The neutron flux shall not exceed the
scram sctting established in Specification
. 2.1, A for longer than 1.5 scconds as
indicated by the process computer.

- 2. . .When the process computer is out of ser-

vice, this safety limit shall be assumed
to be excecded if the neutron flux exceeds

2.1 FUEL CLADDING INTEGRITY /

Applicability:

Applics to trip settings of the instrumoents and devices
which are provided to prevent the reactor system
safety limits from being exceeded.

Objcctive:

" To define the tevel of the process variables at which

automatic-protective action is initiated to prevent the
safety limits from being exceeded,

" Specification:
xpcerication

The limiting safety system settings shall be as

. specified below:

A. Ncutron Flux Scram

1. APRM - When the reactor mode switch is
in the run position, the APRM flux scram
sctting shall be as shown in Figure

" 2.1.1 unless the combination of power and

peak LHGR is above the curve in
Figure 2.1.2., When the combination of
power and peak LHGR is above the
curve in Figure 2.1.2 a scram setting(s)

as given by:
F
S < [.65W + 551 [Lgl, ]

S = setting in per cent of rated power
W = recirculation loop flow in per cent
of rated flow

where:

33
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1.1 SAFETY LIMIT 2.1 LIMITING SAFETY SYSTEM SETITING

"
A

-1

TPF = LTTF unless the corbination of pewer
and peak LIIGR is above the curve

{n Figure 2.1-2 at which point the’
actual peaking factor value ghall be 33
"used. ‘

LTPF = 3.05 for 7 x 7 fuel
LTPF = 3.01 for 8 x 8 fuel

2. APRIM - whea the reactor mode switch is in
+ne stori-up/hot standby pcsition, the

ADRM screm shall be set at less than or. |
‘equal to 15% cf rated neutrcn flux.

SA

S



1.1 SAFETY LINMIT

2.1 LIMITING SAFETY SYSTEN SETTING

the scram setting established by Specifi-
cation 2. 1. A and a control rod scram
does not occur., -

Whernever the reactor is in the shutdown
condition with irradiated:fuel in the reactor
vesscl, the water level shall not be less than
that corresponding to 12 inches above the top
of the active fucl when it is seated in the core.

B.

3. IRM - The IRM flux scram setting shall be.
set at less than or egual to 120/125 of ~

full scale.

APRM Rod Block - The APRM rod block setting
shall be as shown in Figure 2.1.1 unless the
combination of power and peak LHGR is above
the curve in Figure 2.1.2. When the combina-
tion of power and peak LHGR is above the

curve in Figure 2.1.2 a rod block trip setting
(SRB) as given by:

< [.65W + 43] LTPF]

SRB TPF

where:
the definitions used for the APRM scram
trip apply.

Reactor Low Water Level Scram sctting shall be
143" above the top of the active fuel at normal
operating conditions,-

Reactor Low Low Water Level ECCS initiation
shall be 83" (:é,,) above the top of the active fuel
at normal operating conditions.,

“Turbine Stop Valve Scram shall be £10% valve

closure from fuil open.

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

- Main Steamline Isolation Valve Closure Scram
shall be £10% valve closure from fuil open.
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REACTOR THERMAL POWER {% OF RATED)

150

140

130

120

110

100

80

70

60

S0

a0

30
20

10

RATED POWER = 2527 Mt

DESIGN FLOW = 98 x 105 to/n

TOTAL PEAKING FACTOR < LTPF
CORE PRESSURE >600 psig

WATER LEVEL > H3 inches
ASOVE THE TOP OF THE

1000 psig

1235 psig

ACTIVE FUEL
SLO amsag
FOR TOTAL PEAKING FACTORS > LTPF 7
LTPF
= SL -
8L = rpr * Sho
SL = SAFETY LIMIT FOR PERKING FACTORS> LTPF -
33 TPF = TOTAL PEAKING FACTOR —_
SL, = SAFETY LIMIT SHOWN CN ABOVE CURVE
LTPF = 3,05 for 7x7 fuel ]
LTPF = 3.01 for 8x8 fuel -
*RECIRCULATION FLOW IS DLFINED AS _
CORE COOLANT FLOW :
ﬂ
| | | 1 ] ] | ] ] | ] 1
S 10 20 30 40 120

S0 60 70 80 %0 100 110

*RECIRCULATION FLOW (% of design)

"Figure 1.1.1, Core Thermal Safety Limit



20 -

(1L7.5)
15
(13.4)
—_ LTPF = 3.05
Fe)
é% (7x7 fqel)\\\\s
% 10 . LTPF = 3.01
o . $\*18x8 fuecl)
[©]
<
™
& 57
(3.5)
(2.68) . l
| o . 20 40

60 g0 - 100

Core Thermal Power (% Rated)

Figure 2.1-2 Peak LHGR Versus Core Thermal Power for a
Limiting Total Peaking Factor (LTIPF)

I\

33

Y



33

is based on a pressuve of 1235 psig., In no casce is
reactor pressure ever expected to exceed 1250 psig,
and therefore, theé curves will cover all operating
conditions with mere interpolation. If reactor pres-
sure should ever exceed 1250 psig during power
operation, it would be assumed that the safety limit
has been violated, For pressures between 600 psig,
which is the lowest pressure used in the critical
heat flux data, and 1000 psig, the upper curve is
applicable with increased margin,

The power shape assumed in the calculation of
these curves was based on design limits and results
in a Limiting Total Peaking Factor (LIPF). For
any peaking of smaller magnitude, the curves are
conservative. The actual power distribution in
the core is established by specified control rod
sequences and is monitored continucusly by the
in-core Local Power Range Monitor (LPRM) System.
However, to maintain applicability of the safety
limit curve, the safety limit will be lowered
according to the equation given on Figure 1.1.1
in the rate event of power operation with a
total peaking factor in excess of the Limiting
Total Peaking Factor.

The feedwater temperature assumed was the maxi-
mum design temperature output of the feedwater
heaters at the given pressures and flows which is
348°F for rated thermal power. For any lower feed-
water temperature, subcooling is increased and the

‘curves are conservative.

The water level assumed in the calculation of the
safety limit was that level corresponding to the
bottom of the steam separator skirt (0" on the level
instrument and approximately 12' above the top of

the active fuel). This point is below the water level
scram setpoint. As long as the water level is above

this point the safety limit curves are applicable; i.e., ()
_ the amount of steam carry under-would not be

increased and therefore the core inlet enthalpy and
subcooling would not be influenced.

The values of the parameters involved in Figure 1,1.1

can be determined from information available in the

control room. Reactor pressure and flow are recorded

and the Average Power Range Monitor (APRM) in-core oY
nuclear instrumentation is ealibrated to read in terms ‘
of percent rated power,

The range in pressure and flow used for Specification
1.1.A was 600 psig to 1250 psig and 5% to 1007, res~
pectivelv. Specification 1,1, B provides a reouire-
ment on power level when operating helow 600 psig or
5% flow, In general, Specification 1.1, B will only be
applicable during startup, hot standby, or shutdown
of the plant. A review of all the applicable low pres- (
surce and low flow data {1, 2) has shown the lowest
data point for transition boiling to have a heat flux of
LI, 000 Btu/he/ft2. To assure applicability to the
Dresden 3 fuel geometry and provide some margin, a
factor of 1/2 was used to obtain the eritical heat flux;
i.c., critical heat flux was assumed to oceur for
these conditions at 72, 000 Btu/hr/Mt>,  Assuming a
peaking factor of 3.0, this is cauivalent to a core .
average power of 460 AW (18% of rated) This
value is applicabic to ambient pressure and no flow
conditions. or any greater pressure or flow con-
ditions, there is increased margin,

During transient operation the heat flux (thermal

power-to-water) would tag behind the neutron flux

due to the inherent heat transfer time constant of _

the [ucl which is 8-9 scconds.  Also, the limiting (
safety system seram settings are at values which

will not allow the reactor to be operated above the

safely limit during normal operation or during other

plant operating situations which have been analyzed

(1) E. Janssen, "Multi-Rod Burnout at Low Pressure,' ASME
Paper 62-HT- 26, August 1962.

K. M. Becker, "Burnout Conditions for Flow of Boiling
Water in Vertical Rod Clusters," AE-74 (Stockholm,
Sweden), May 1962.
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, coatrol rod scrams ar oriods whea the rcactor is shutdewn, censiderction
ting tronsients {hie ncutron 1s0 be piven to water level requirements duz Lo .
frlux si is tey ated before a sigad P ficant tho effect of decay heat. If reactor water ioval ghculd
inerease in suriace heat flux occurs. Scram times drop below the top of the active {uel during thls time,
0f each centrol rod are checked each refucling out— the ability to cool the core is reduced, This reduction
ane to assure the insertion times sve adeguate, ia core cooling capability could lead to elevated cladéding
Excecding a neutron flux scram sctting and a Oanrauu:ca anc¢ clad perforation. The core will be ’
feilure of the control rods to reduce fluk to less cooled sufficiently to nrevent clad melting shou 11d the
than che scrom sctting within 1.5 seconds does not water level be reduced to two-thirds the core haijht,
rnecessarily imply that fuel is camagad; however, Ectablishment of the safety limit at 12 inchies above (
for this specification a safety limit violatien will the top of the fuel provides adequate rargin. This level
ba assumed any time a ncutron flux seram sc»ti iq will bo continuously monitorad whenever the recirculation
erceeded for longer than 1.5.seconds. pumps are not cperating.
If the seram occurs such that the neutron flux dwell The proposed fuel operating conditions for Uni t 3 reflect
tima above the liniting safety system sctting is less linear power feneration rates and exposuves high:t than
rkhan 1.7 seconds, the safety limic will not be cxceeded those expericnced previously in R2WR plants. Additional
for 1 turbine or generator trips, which are the experimental data beyond that present ed in Amendment 15
¢ normal opcrating transients expected, of the SAR will be obtaincd to further support the
5¢a ysgs sh that even if the bypass system . proposcd combinations of fucl livear power geancration
fails to operate, the design limit of MCHFR = 1.0 is rates and exposures, coasidering both normal and enti-
net excceded. Thus, use of a 1.5 second limit ' cipated transicat modes of op fn;ion, To deve nse
provides additionzl margzin. : ¢ata for further assurance of fuel integrity under &ll
' modes of plant operation, a surveillance prograw on R
The computer provided with Dresden Units 2 and 3 fuel which operates beyond current production fuel
has a sequence annuaciation program which will experience will be uandevtaken. The -schodule of inspecctions
indicate the sequence in which scrams occur such will be contingent on the availability of the fucl as
as noutroa flux, pressure, etc. This program also influenced by plant opcrating and facility rcquircmcnts.(
indicates the scraom setpoint is cleared. This The pronram, as outlined in Amendment 17 of the SANR,
wil r information on how long a scram con- will icclude surveillance of reactor plant off-gzas
dition ewists and thus provide scme measure of the activity, relevant plant operating data an nd fuel inspection
encray added during a transient. Thus, computer '
information normally will be available for analyzing
scrams; however, if the computer information should (3) SAR, Section 4.4.3 for turbine trip and
?0: be available for any scram analysis, Specification load reject transients, Section 4.3.3 for
1.1.0.2 will be relicd on to determine if a safety flow control full coupling demand transient,
limit has been violated. and Section 11.3.3 for maximum feedwater
flow transient. See also NEDO-20547, 33

General Electric Boiling Water Reactor
Reload No. 1 Licensingz Submittal for-
Dresden Nuclear Power Statiom Unit 2.
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actually conducted from rated power but with the
conservative void coefficient.

Inherent in these analyses is the fact that steady-
state operation without foreced rccirculation flow
will not be permitted except during startup testing.

In summary, the transients presented in the SAR
were analyzed only up to the design flow control
line and not above because: ‘

1. The licensed maximum steady-siate power
level is 2527 MWt,

2. The units cannot physically be brought
: ahove 2527 MWt unless abnormal operation
is employed.-

3. Analyses of transients employ adequately
conservative values of the controllin '
rceactor parameters. : :

4. The analysié model itself is demonstrated
to be conservative.

5. The analytical procedures now used result
in 2 more logical answer than the alterna-
tive method of assuming a higher strating
power, which has been shown above to be
unrealistic, than using values for the
paramcters,

- A. Ncutron Flux Scramm — The average power
range monitoring (APRM) system, which is
calibrated using heat balance data taken during
steady~-state conditions, reads in percent power.
Since fission chambers provide the basic input
signals, the APRM system responds dircetly

to average ncutron flux. During transients,

the instantancous rate of heat transfer from the
fuel (reactor thermal power) is less than the
instantaneous neutron flux due to the time

constant of the fuel.  Therefore, during tran-
sients with an APRM scram setting as shown in
Figure 2.1.1, the thermal power of the fuel
will be less than that indieated by the neutron
flux at the scram setting. Analysis reported in
the SAR demonstrates that, even with a fixed
120% scram trip setting, none of the postulated
transients result in violation of the fuel safety
limit and there is a substantial margin from
fuel damage. Thercefore, usc of a [low~biased
scram provides even additional margin. See
page 15 for further comparison.

An increcase in the APRM scram setting to
greater than that shown in Figure 2.1.1 would
decrease the margin present before the thermal
hydraulic safety limit is reached.  ‘The APRM
seram sclting was determined by an analysis of
margins required to provide a reasonable range
for mancuvering during operation. A reduction
in this operating margin would increasce the
frequency of spurious scrams which have an
adverse affcet on reactor safety beeause of un-
necessary thermal stress which it causes.
Thus, the APRM setting was sclected because
it provides adequate margin from the thermal .
hydraulic safety limit yet allows operating
margin which minimizes unnecessary scrams.

The thermal hydraulic safety limit of Specifi-
cation 1.1 was based on the Limiting Total
Peaking Factor. A factor has been included

on Figure 1.1.1 to adjust the safety limit in
the event peaking factor exceeds the Limiting
Total Peaking Factor. Likewise, the scram
setting should also be adjusted to assure
MCHFR does not become less than 1.0 in this
degraded situation. This has been accomplished
by use of Figure 2.1.2. If the combination of
power and LHGR is greater than that shown

by the curve, the APRM scram setting is
adjusted downward by formula given in the
specification. The scram setting as given by

14
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the equation will prevent MCHFR from becoming Thus, of all possible sourees of reactivity in-
less then 1.0 for the given heat flux condition put, uniform contm‘l roq withdiawal is the most
for the worst expected transients. If the APRM probable cause of significant power rise. Pe- .
scram setting should require a change due to an cause the flux distribution associated with uni- -
abnormal peaking condition, it will be done by form rod withdrawals does not invoive hizh . }
changing the intercept point and thus, the entire local peaks, and because sevc.l"al. I;ods must be o -
flow bias curve will be shifted down. Below 20% moved to change pewer by a significant percent= = -
hd ° o ry A b "
power the peak LHGR normally will be less than age of rated power, the rate of power rise 18
or equal to 20% power value. However, if the very slow. Gernerally the heat flux is in near
. H “ys . . . . .
it - ; 55 ate. 1 as-
peak LHGR below 20% power exceeds the 207%Z power cq uhbnu'm with the f,“’&’m" rate nan
value. the APRM scram and rod block settings shall sumed uniform rod withdrawal approach to the
; ’ . - x > “at ‘isc is no more
be lowered by the formula in the specifications. scram level, the I.ltc of power “b? : S . m d
. e s ~ than 5 percent of rated power per minuic, an

The above safety margins are not significantly the APRYN system would be more than adequate 1o
reduced because power maneuvers below 20% power o y \ th C o 1d exceed
are restricted to control rod movements due to :élssul-cf)a Sf.la}? bcjf;lorexswc \%.;O:Y_?lmcgf_n é’ffc e oo (
the protective interlocks limiting recirculation he salety Hmit. M o7 Lt B walns &,
pump operation to minimum speed. During this sive until the mode switch is placed in the run

A . . ) . osition. This switch occurs when reactor
period flow increases inherently occur with : gres;ure is greater than 850 psig
power increases, even with no recirculation )
pumps operating. Pump operation enhances this

phenomenon at minimum pump speed. Since TPF- The analysis to support operation at various
improves with nearly every rod withdrawal, power and flow relationships has considered
. and power ascension must be accomplished by ~operation with either one or two rocirculation
slow rod withdrawal, the specification pumps. During steady-state operation with one
provides operational flexibility while still rociveulation pump operating the equalizer line
maintaining adequate margin to the Safety shall be open.  Analyses of transients from this
Limit. operating condition are less scvere than the
. ' ' same transicnts from the two pump operation.

For operation in the startup mode while the re-
actor is at low pressure, the FPRM scram setting

, et N hsi £ <bers, 4 in
of 15 of rated power provides adequate thermal The IRM system consists of 8 chambers,

margin betwéen the setpoint and the safety limit, each of the reactor protection system 1031(_‘
155 of rated. The margin is adequate to accom— : channels, arranged in the core as shown. in
modate anticipated maneuvers associated with o Figure 7.4.4 of the FSAR. The IRM is a 5
power plant startup.1 Effectds of incrcasing decade instrument which covers the range of
- pressure at zero or low void content are minor ) o "\
gold water from sources available during start- . power level between that covered by the S_;\.;
up is not much colder than that already in the ' and the APRM. The 5 decades are covered by
system, temperature coefficients are small, the IRM by means of a range switch and the
and control rod patterns are constrained to be 5 decades are broken down into 10 ranges,

uniform by operating procedures backed up by
the rod worth minimizer. Worth of individual
rods is very low in a uniform rod pattern.
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each being 1/2 of a decade in size. The IRM
scram setting of 120 divisions is active in
each range of the IRM. For exawple, if the
instrument were on range 1, the scram setting:
would be at 120 divisions for that range:
likewise, if the instrument were on range S5,
the scram setting would be 120 divisions on
that range. Thus, as the IRM is ranged up to
accommodate the increase in power level, the
scram setting is also ranged up. In the
start-up/hot standby mode, a scram at 120
divisions on the instrument is less than 15% °
power, except for range 10 on the instrument.
Thus, the scram setting on the IRM is also
less than the 15% scram on the APRM, except
in the 10th range. The IRM scram provides
protection for changes which occur, both
locally and over the entire core. The IRM,
because of the scram arrangement discussed
above, thus provides additional or back-up
protection to the APRM 15% scram in the
start-up and hot standby mode. The most
significant sources of reactivity change
during the power increase are due to control
rod withdrawal. For in-sequence control rod
withdrawal, the rate of change of power is
slow enough due to the physical limitation
‘of withdrawing control rods, that heat flux
is in eguilibrium with the neutron flux and
an IRM scram would result in a reactor
shutdown .well before any safety limit or

the APRM 15% scram occurred. For the case
of a sirngle control rod withdrawal error

this transient has been analyzed in Szction
7.4.4.3 of the FSAR. In order to ensure

‘that the IRM provided adeguate protection

against the single rod withdrawal error, a
range of rod withdrawal accidents was (
analyzed. This analysis included starting
the accident at various power levels. The
most scvere case involves an initial ’
condition in which the reactor is

Just subcritical and the IRM system

is not yet on scale. This condition
exists at quarter rod density. Quarter
rod density is illustrated in Section -
7.4.5 of the FSAR. Additional
conservatism was taken in this analysig
by assunming that the IRM channel closest
to the withdrawn rod is bypassed. The
results of this analysis show that the
reactor is scrammed and peak power

limited to 1% of rated power, thus
maintaining heat flux within those

values specified in the safety limit

for this condition of plant operation.
Based on the above analysis, the IRM
provides protection against local control
rod withdrawal errors and continuous
withdrawal of control rods in sequence

and provides back-up protection for the-
APRM. ' | ' SN
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APRM Control Rod Block Trins — Reactor ' ' .

power level may ve varicd by moving control -
rods or by varying the rocivcuiazion flow rate.
The APRM system provides a control rod biock .

" to prevent rod withdrawal teyond a given point

at constant recirculation flow rate, and thus to

protect against cxceeding.a MCHFR of unity.

This rod block setpoint, which is automatically

varicd with recirculation flow rate, prevents

an increase in the reactor power icvel to exces-

sive vatucs due to control rod withdrawal. The

specified flow variable sctpoint provides sub-

stantial margin from fuel damage, assuming

steady-state operation at the setpoint, over the

entirc recirculation flow range. The margin

to the safety limit increases as the flow de-

crecases for the specified trip point vs. flow’

relationship; therefore, the worst casc MCHFR

during steady-state operation is at 108% of

rated power., Peaking factors as specified in

Section 3.2.5 of the SAR were considered. The

total peaking factor was 3.0. The actual power . ‘ .
distribution in the core is established by speci- '

" fied control rod scquences and is monitored
. continuously by the in-core LPRM system. .

As
with 'the APRM scram setling, the APRM xod -
block setting is adjusted downward if peaking.

" factors are greater than the Limiting

Total Peaking Factor. This assures

rod block will occur before MCHFR becomes

less than 1.0 even for this degraded case. The
rod block setting is changed by changing the

intercept point of the flow bias curve; thus, the

- entire curve will be shifted downward.

C. Reactor Low Water Leve!l Seram — The reactor,

Tow water level scram is set ata point which
will assure that the water level used in the

bascs for the safety limit is maintained. The
seram setpoint is based on normal operating
temperature and pressure conditions because

the level instrumentation is density compensated.

CLrip oint —

Reactor Low Low Water l.evel ECCS Initiation
lrip | ‘The cmergency core cooliny Sub-
systoms are designed to provide sufficient cool-
ing to the core to dissipate the encrgy asfoci- "
ated with the loss of coolant accident and’to -
limit fuel clad temperature to well below the
clad melting temperature to assure that core
geometry remaius intact and to limit any clad
metal-water reaction to less than 1%. To ac-
complish their intended function, the capacity
of cach emergency core cooling system com=.
poacnt was established based on the reactor low
water level scram sctpoint.  To lower the set=
point of the low water level seram would in- (
crease the capacity requirement for cach of the
ECGS components. Thus, the reactor vessel

low water level scram was sct low enough to

permit margin for operation, yct will not be
sct lower because of ECCS capacity require-
ments.

The design of the ECCS components to meet the
above criteria was dependent on three previously

_set parameters: the maximum break size, thé

low water level scram seipoint and the ECCS
initiation sctpoint. To lower the setpeint for
initiation of the ECCS could lead to a loss of
effcctive core cooling. To raise the ECCS
initiation sctpoint would be in a safe divection,
but it would reduce the margin established to
prevent actuation of the ECCS during normal {
operation or during normally expected tran-
sients. A .
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G.

Turbine $top Valve Seram — The turbine stop

1!

i

valve scram like the lcad rejection scram
anticipates the pressure, neutron flux, and
heat flux increase caused by the rapid
closure of the turbine stop valves and failure
of the bypass. With a scarm setting at

10% of valve closure rhe resultant increase
in surface heat flux is thc same as for the
load rejection and thus adequate margin
exists. No perceptible change in MCHFR
occurs during the transient. Refer

to Section 11.2.3 SAR and Ref. (1).

Generator Load Rejection Scram -— The genera—
tor load rejection scram is provided to
anticipate the rapid increase in pressure

~and neutron flux resulting from fast

closurc of the turbine control valves

due to a load rejection and subsequent
failure of the bypass; i.e., it prevents
MCHFR from becoming less than 1.0 for this
transient. For the load rejection from
100% power, the heat flux increases to
only 106.5% of its rated power value which
results .in only & small decrease in MCHFR.
Refer to Section 4.4.3, SAR and Ref. (1.

Reactor Coolant Low Pressuyre Initiates Main Steam
Isolation Vaive Closure - The low pressure isolation
at 850 psig was provided to give protection against
fast reactor depressurization and the resulting
rapid cooldown of the vessel. Advantage was taken
of the scram feature which occuxrs when the main
steam line isolation valves ave closed to provide
for reactoXx shutdown so that operation at pressures
lower than those specified in the thermal hydraulic
safety limit does not OCCUT, although operation

at a pressuxe lower than 8§30 psig would not
constitute an unsafe gondition.

Main Sggmgjjpgh{po]acion

Vvalve Closure Scram = The
low pressure isolation of

the main steam lines at
850 psig was provided to give protection agajinst
rapid reactor depressurization and the resulting
rapid cooldown of the vessel. Advantage was raken
of the sciram feature which occurs when the madn
steam line isolation valves are closed, to provide
for reactor shutdown sO that high power operation
at low reactor pressure doecs not
protection for the fuel cladding integrity safety
1imit. Opcration of the reactor at pressures lower
than 850 psig requires that the reactoXx mode switch
be in the startup position where protection of the
fuel cladding integrity safety limit 1is provided $
the IRM high neutron flux scram. Thus, the combiy -1
of main steam line low pressure isolation and isolati
valve closure scram assures the availability of
neutron flux scram protection over the entire

range of applicability of the fuel cladding integrity
safety limit. Im addition, the isolation valve
closure scram anticipates the pressure and £lux
transients which occur during normal or inadvertent
jsolation valve closure. With the scrams set at

10% valve closure,there is no increase in neutron
flux.

occur, thus providin

PP e

(1) NEDO-20547, General Electric Boiling
Water Reactor Reload No. 1 Licensing
gubmittal for Dresden Nuclear Power ,
Station Unit 2. N
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1.2

The reactor coolant system integrity is an impor-
tant barrier in the prevention of uncontrolled xre~-
jease of fission products. It is essential that the
integrity of this system be protected by establishing
a pressure limit to be observed for all operating
conditions and whenever there is irradiated fuel in
the reactor vessel.

The pressure safety 1imit of 1325 psig as measured
by the vessel steam space pressure indicator 1is

equivalent to 1375 psig at the lowest elevation of the

reactor coolant system. The 1375 psig value is
derived from the design pressures of the reactor
pressure vessel, coolant system piping and isola-
tion condenser. The respective design pressurcs.
are 1250 psig at 575°F, 1175 psig at 560°F, and 1250
psig at 575°F, The pressure safety limit was chosen
as the lower of the pressure transients permitted
by the applicable design codes: ASME Boiler and
Pressure Vessel Code, Section III for the pressure
vessel and isolation condenser and USAST B3l.1 Code
for the reactor coolant system piping. The ASME
Boiler and Pressure Vessel Code permits pressure
transients up to 10% over design pressurc (110%

X 1250 = 1375 psig), and the USASI Code permits
pressure transients up to 20% over the design
pressure (120%7 X 1175 = 1410 psig). The Safety
Limit pressure of 1375 psig is referenced to the
jowest elevation of the primary coolant systeu.

The design basis for the reactor pressure vessel
makes evident the substantial margin of protection
against failure at the safety pressure limit of 1375
psig. The vessel has been designed for a general
pembrane stress no greater than 26,700 psi at an
internal pressure of 1250 psig; this is a factor of
1.5 below the yield strength of 40,100 psi at 575°F.
At the pressure limit of 1375 psig, the general
rmembrane stress will only be 29,400 psi, still

safe below the yield strength.

The relationships of stress levels to yield strength
are comparable for the isolation condenser and
primary system piping and provide a similar mar- .
gin of protection at the established safety pressure
limit.

The normal operating pressure of the reactor coolant
system is 1000 psig. For the turbine trip or loss
of electrical load transients the turbine trip
scram or generator load rejection scram, together
with the turbine bypass system limit the pressure

to approximately 1100 psig (4). 1In additionm, (
pressure relief valves have been provided to

reduce the probability of the safety valves
operating in the event that the turbine bypass
should fail. These valves and the neutron flux
scram limit the reactor pressure to 1185 psig
(5)-(7) which is 25 psi below the setting of the 33
first safety valve. Finally, the safety valves

are sized to keep the reactoxr coolant system
pressure below 1375 psig with no credit taken for
the relief valves or turbine bypass system.

Credit is taken fro the neutron flux scram however.

Reactor pressure is continuously monitored in the

control room during operation on 2 1500 psi full
scale pressure recorder.

ﬁh) SAR, Section 11.2.2.
(5) SAR, Section 4.4.3.
(6) Special Report No. 29.
(7) NEDO0-20547, Ceneral Electric Boiling
Water Reactor Reload No. 1 Licensing 33

Submittal for Dresden Nuclear Power
Station Unit 2.

—
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In compliance with Section.III of the ASME Code, the
safety valves must be set to open at no higher than
103% of design pressure, aund they must limit the
reactor pressure to no more than 110% of design
pressure, Both the high pressure scram and safety
valve actuation are required to prevent overpres-—
surizing the reactor pressure vessel and thus
exceeding the pressure safety limit. The pressure
scram is actually a backup protection to the high
flux scram which was analyzed in References

(8) and (9). If the high flux scram were

to fail during a maximum pressure transient

also assuming

(8) SAR, Section 4.4.3.

(9) NEDO- 20547, General Electric Boiling
Water Reactor Reload No. 1 Licensing
Submittal for Dresden Nuclear Power
Station Unit 2.

hd

failure of the turbine stop valve closure scram,
fajilure of the bypass system to actuate and failure
of the relief valves to open) the prossure would
rise rapidly due to void reduction in the core.
A high pressure scram would occur at 1030 psig.
The pressure at the bottom of the vessel is

about 1240 psig when the first safety valve

opens and about 1280 psig when the last valve
opens. Both values are clearly within the

code requirements. Vessel dome pressure reaches
about 1305 psig with the peak at the bottom (
of the vessel near 1330 psig. Therefore, the ’
pressure scram and safety valve actuation -

provide adequate margin below the peak

allowable vessel pressure of 1375 psig.
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"3.1 LIMITING CONDITION FOR OPLERATION

4.1 SURVEILLANCE REQUIREMENT

3.1 REACTOR PROTECTION SYSTEM

Applicability:

Applies to the instrumentation and associated de-
vices which initiate a reactor scram.

Objective;

To assure the operability'of the reactor protection
system.

Specification:

The setpoints, minimum number of trip systems,
and minimum number of instrument chaniels that
must be operable for each position of the reactor
mode switch shall be as given in Table 3.1.1. The
response times of the individual functions shall not
excced 0.10 second.

During operation with greater than a Limiting
Total Peaking Factor, either:

a. The APRM scram and rod block settings
shall be reduced to the values given
by the equations in Specifications
2.1.A.1 and 2.1.B; or

b. The power distribution shall be changed
such that a total peaking factor greater
than the Limiting Total Peaking Factor
no longer exists. ‘

4.1 REACTOR PROTECTION SYSTEM

Applicability:

Applies to the surveillance of the instrumentation
and associated devices which initiate reactor
scram.

Objective:

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

Specification:

A. Instrumentation systems shall be functionally
tested and calibrated as indicated in Tables
4,1.1 and 4.1.2, respecetively.

B. Daily during reactor power operation, the
peak LHGR shall be determined and the
core power distribution shall be checked
for Limiting Total Peaking Factor.
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a half scram and rod block condition. Thus,
if the calibration were performed during oper-
atipn, flux shaping would not be possible.
Based on experience at other generating
stations, drift of instruments, such as those
in the Flow Biasing Nework, is not significant
and therefore, to avoid spurious scrams, a
calibration frequency of each refueling outage
is established.

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

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

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

2. Vacuum tube or semiconductor devices
and detectors that drift or lose
sensitivity. -

Experience with passive type insiruments in
Commonwealth Edison generating stations and
substations indicates that the specified calibra-
tions are adequate. TFor those devices which
employ amplifiers, ctc., drift specifications
call for drift to be less than 0.4%/month; i.e.,
in the period of a month a drift of .4% would
occur and thus providing for adequate margin.

3

4
For the APRM system drift of electronic ,
apparatus is not the only consideration in de-
termining a calibration frequency. Change in
power distribution and-loss of chamber sensi-
tivity dictate a calibration every scven days.
Calibration on this frequency assures plant
operation at or below thermal limits.

A comparison of Tables 4.1.1 and 4.1.2
indicates that six instrument channels have not »
been included in the latter Table. These are: (
Mode Switch in Shutdown, Manual Scram, IHigh
Water Level in Seram Discharge Tank, Main
Steam Line Isolation Valve Closure, Generator
Load Rejection, and Turbine Stop Valve
Closurc. All of the devices or sensors associ=
ated with these scram functions are simple
on-off switches and, hemee, calibration is not
applicable, i.e., the switch is either on or

off. Turther, these switches are mounted
solidly to the device and have a very low

" probability of movihg, e.g. the switches in

the scram discharge volume tank. Based on
the above, no calibralion is required for these
six instrument channels.

The peak LHGR shall be checked once /
per day to determine if the APRM scram
requires adjustment. This may normally

be done by checking the LPRM readings, TIP
traces, or process computer.calculations.
Only a small number of control rods are
moved daily and thus the peaking factors
are not expected to change significantly
and thus a daily check of the peak LHGR is
adequate.
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Two sensors on the isolation condensexr supply and °
return lines arc provided to detect the failure of
isolation condenser line and actuate isolation action.
The sensors on the supply and roturn sides arce
arranged in 2 1 out of 2 logic and, to mect the
single failure criteria, all sensov and instrumcn=
tation arc required 10-be operable. The trip scttings
of 20 psig and 32" of water and valve closure time
are such as to prcvcnt uncovering the core or cx-
ceeding site limits. The censors will actuate due
to high flow in either direction.

The HPCI high flow and temperature instrumentation
are provided to detect a break in the HPCI piping.

Tripping of this instrigncntation results in actuation )

of HPCl isolation valves; i.c., Group 4 valves.
Tripping logic for this function is the same as that
for the isolation condenser and thus all sensors
are Ic quired to 1y> operable 1o meet the single fail=
ure criteria. The trip scttings of 200°F and 300%
of design flow and valve closurc time are such that
core uncovery is prcvcmcd and fission product
release is within limits. '

The instrumentation which initiates ECCS action is
arranged in a dual bus system. As for other vital
instrumentation arranged in this fashion the Speci=
fication preserves the effectivencss of the system
even during periods when maintenance oOF testing
is being performed.

The control rod block functions are provided o
prevent excessive control rod withdrawal so that
MCHFR dozs not decrease to 1.0, The trip logic
{or this function is 1 outof ny .8 any trip on
ore of the six APRM's, 8 IRA's, or 4 gnM's will
rosult’in a rod block. The minimum instrument
channel reguirements sscure sufficient instrumen-
tation to agsuze the single failure criterin i mets
Tre rainimum jasirumcent channel requirements

for the RBM may be reduced by one fora short

period cf time to allow for maintcnance, testing,

or calibration, This time period is only ~3%

of thic operating time in 2 month and docs not :
significantly increasc the risk of preventing an ! .
inndvertent control rod withdrawal.

The APRM rod block function is flow biased and pre=-

vents a significant redaction in MCHFR especially

during cperation at reduced flow. The APRM pro-

vides gross core protectien; i.e., limits the ¢ross

core pawer increare from withdrawal of control

rods in the normal withdrawal scquence. The trips .
are st so that MCIIFLL s maintained greater o {
than 1.0 :

mhe APRM rod block which is set at 12% of
rated powcr is functional in the refuel and
startup/Hot Standby mode. ~This control rod
block provides the same type of protection
in the refuel and Startup/iot standby moie
as the APRM flow biased xrod block docs in
the Run mode; i.e.. it prevents.MCHFR from
decrcasing below 1.0 during control rod
withdrawals and prevents control. rod with-
drawal before a scram is reeched.

The RBM rod block function provides local protection

of the core; i.i., the prevention of critical heat flux Q
in a local region of the core, for a single rod with-
drawal error from & limiting control rod pattern.

The trip point is flow biased. The worst case single
control rod withdrawal error has been analyzed and

the results show that with the specified trip settings
rod withdrawl is blocked when MCHFR is >1.0,

thus allowing adequate margin. Ref. Section 7.4.5.3
SAR. Below 70% power the worst case withdrawal

of a single control rod results in a MCHFR >1.0
without rod block action, thus below this level it
is not required.

e
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3,5 LIMITING CONDITIONS FOR OFERATION

4,5 SURVEILLANCE REQUIREMENTS

L.

33

.

Avernso Pl:me.r 1HGR

During steady state power operation, ths
average linear heat generation rate (LHGR)
of all the rods in any fuol asserbly, as a
function of average planar exposure, at any
axial location, shall not exceed the maximum
average planar LdGR shown in Figure 3,5.,1,

Local 1HGR

Dur*ng 54 veady state povwer operation, tnp
linear heat generation rate (L4GR) of any
road in any fuel assembly at any axial
locatior shall not exceed the maximum
‘allowable LHGR as calculated by the
folleowing equation,

. < LHGR [1-(~L) (-L)]

o L,
LHGR, = Design LHGR

o= 17,5 kw/ft, 747 fuel assemblies

L= 13,4 kw/ft, BXR fuel assemblies

( AP) . Maxt , : "
“F Jmax aximum power splking penalty.

w 037 4nitial coxe fuel
= 026 reload 1, 7X7 fuel
, m 021 relesd 1, 8X8 fuel
L, = Total Core Length = 12 £t
L = Axial distance from botton of core

I,

Je

Local 1HGR

Average Planar IHGR

1

Dally during resctioxr pover opsration, the
average planax LHCR shall be checked,

, {
Daily during reactor power operation, the
local ILHGR shall bes checked,

81B




(-1

MAXIMUM AVERAGE PLANAR LHGR ~ KW/FT

15 B

om0

“~——"1 INITIAL

I T

\

CORE - TYPES I IIEIN \

¥

0 5 10 15 20 25 30
16
5 e
/ RELOAD | — TYPE B
| (7% 7) l
14 ‘ ' ‘ .
0 5 10 B 20 25 30
13 1
/
/
12 /
RELOAD | — TYPE 8D250
1
(8 X 8).
a|

0 5 (O IS 20 25 30

AVERAGE PLANAR EXPOSURE — GWD/TON

81¢



o o s A b e WRPRAST 1 TS - -

3,% limiting Condition for Overation Bases (Cont'@)

J.

Local IHGR

This specification assures that the maximum
linear heat goneration rate in any rod is
less than the descign linear hoat genexation
rate ovan 1f fuel pellet densification is
postulated, The poxer spike ponalty
spocified 1s based on an assumed linsarly
increasing variation in axial gaps between
core bottom and top, and assurcs with a

. 95% confidence, that no more than one fuel

rod exceods the design lineax heat

" generation rete due to power spiking, For

tho initial core fuel, the power spike
penalty crecified 18 based on that presented
in Refexence Y, An irradiation growth
factor of ,25% was used as the basis for
deternining the maxinum gap size in
accordance with References 10 and 11,

(9) NEDM-10735, Supplement 6, "Fuel
Densification Effects on Cenoral
Electric Boilling Water Reactor Fuel,"

_Section 3.2.1, Aug, 1973,

(10) J.A, Hinds (CE) Letter to V.A, Mooxs
(USAEC), "Plant Evaluation with G2
GEGAP-III’“ DOC. 12' 1973.

(11) USAEC Roport, "Supplerent 1 to the
Technical Report on Densification of
Ceneral Electric Reactor Fuels,”
Dec, 14, 1973,

‘models spocified in References 13-15,

For the 7X7 reload fuel, the maxinum
gap size and evaluation of the pover
spizing ronaliy was cenducted in
accordance with the models specified %
1n Referonces 12-14, For the X8 ‘
volond fuel, the maximum gap size and
oveluntion of the power spiking penalty (
wos conducted in accordance with the

.(15) NED0-20350, "Genoral Electric

(12) XED0-20547, "“General Electric
Bolling Water Reactor Relcad No, 1
Iicensing Submittal for Dresden
Nuclear Powexr Statiocn Unit 2,
Supplenent A," Section 3.2.2.1. 33

(13) J.A. Hinds, Lettor to V. Stello,
“power Spiking end Linear Heat
Goneratlion Rato Hodels," N
101-344-73, Decamber 10, 1973,

(14) V.A, Mocore, lottor to I.S. Mitchell,
“iodified CE Model for Fuel
Densificotion,” Docket 50-321,
Yaxch 22, 1974,

.

Boiling Water Roactor Generle
Rolozd Application for 8X8 Fuel,
Section 3,3.4.1, April 1974,

- 85B




SAFETY EVALUATION BY THE DIRECTORATE OF LICENSING
SUPPORTING AMENDMENT NO, 7 TO FACILITY OPERATING LICENSE ¥O. DPR-13
(CHANGE NO, 33 TO THE TECHNICAL SPECIFICATIONS)
COMMONWEALTH EDISON COMPANY
DRESDEN UNIT 2
DOCKET NO. 50-237

INTRODUCTION

By application dated August 27, 1974, Commonwealth Edison Company {CE)
requested authorization to operate Dresden tUnit 2 with reload fuel
assemblies in the core. According to CE's plam, approximately 156
reload fuel assemblies will replace an equal number of fuel assemblfies
resently in the core. The reference reload is to consist of forty
x 7 fuel assemblies similar to fuel presently in the core and

one hundred sixteen 8 x 8 fuel assemblies. The application alse

~ fincludes a request for approval of proposed Technical Speci fications
related to the reload and to the core thermal safety 1imit and
Limiting Safety System Setting (APRM Flux Trip and Control Rod
Block). Supplements to the application were submitted by letters
;lg;id October 10, October 22, November 7, November 22 and December 5,

The acceptability of the neutronfc, thermal-hydraulic, and mechanical
design of the 8 x 8 fuel assemblies during normal operation, operational
transients and postulated midents was evaluated by the Regulatory
staff in a previous report''/, The use of 8 x 8 fuel assemblies for
reloads was also reviewed by the Advisory Committee g? Reactor Safeguards
and discussed in its report dated February 12, 1974(2),  The use of

8 x 8 reload fuel assemblies in the Dresden 3 reactor {which is
essentially identical to the Dresden 2 reactor) was evaluated and |
approved by Change No. 16 to the Technical Specifications of Facility
Operating License No. DPR-25 dated March 25, 1974. '

The 7 x 7 reload fuel assemblies are identical to the 7 x 7 reload fuel
assemblies previously approved for operation in the Dresden 3 core by
Technical Specification Change No. 16 to Facility Operating License
No. DPR-25 dated March 25, 1974,

(0323 N DR [usp———— SRS e at] Ranth ittt

SURNAME W ..o iiimmiiacemmccan]ommmammaee VRO SR NSPPRRISIN SEPTE
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Form AEC-318 (Rev. 9-53) AECM 0240 GPO  ¢43—16—B81465-1 445678



_ imply acceptability of its use for other facilities..

.2

With one exception, the evaluations of the acceptability of the reload
fuel for the Dresden 3 core by Technical Specification Change No. 16

to Facility Operating License No. DPR-25 are applicable to the Dresden
2 reload fuel. A principle design change for this reload 8 x 8 fuel

is the use of leaf springs to minimize the bypass flow area between the
fuel assembly shroud and the lower end fitting. The effect of this
design change is discussed below. : ‘

Our safety evaluation of this reload (Reload No. 1) for the Dresden 2 »
core is based on the licensee's application as amended, and on information

contained in a GE topical report, NED0-20360(3) referred to in the
application, The NED0-20360 report js still being evaluated by the
staff for use as a topical., Our use of that report in this analysis
was limited to considerations applicable to Dresden and does not

Authorify to load but not operate‘With Reload 1 fuel was approved by
Amendment No. 5, Change No., 31 to Facility Operating License No. DPR-19
dated December 5, 1974, . '

- EVALUATION

The reference core Dresden 2 Reload 1 consists of 508 initial 7 x 7

 fuel assemblies and forty 7 x 7 reload fuel assemblies and one hundred

sixteen 8 x 8 reload fuel assemblies which are scatter loaded throughout
the core, Four fuel assemblies surrounded by control blades will contain
only one 8 x 8 reload fuel -assembly. This loading scheme assures that,

"in the core interior, the higher enrichment 8 x 8 reload fuel assembly

will be "paired" with three lower powered exposed 7 x 7 fuel assemblies,
No significant fuel loading asymmetries will exist.

The Regulatory staff'svreview(]) of the mechanical design of the 8 x 8
reload fuel assemblies concludes that the background of experience compiled
by the General Electric Company is sufficient to enable GE to design fuel
rods of new design with confidence in their durability. In addition

the 8 x 8 fuel assemblies for Dresden 2 are of similar design to the

8 x 8 reload fuel assemblies approved for use in Dresden 3 by Technical
Specification Change 16 to Facility Operating License No. DPR-25.

Because Dresden 2 and 3 operate at identical conditions and the fuels
used are nearly identical, the evaluation of mechanical design discussed
in our safety evaluation for Technical Specification Change No, 16 to
Facility Operating License No. DPR-25 is applicable to the 8 x 8 reload
fuel assemblies for Dresden 2. The 8 x 8 fuel assembiies for Dresden 2
are of similar design and material to the 7 x 7 fuel assemblies which
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have successfully been operated at Dresden 2, Both the 8 x 8 and 7 x 7
fuel assemblies will operate at the same pressure and temperature and the
fluid velocity and quality will be nearly identical and, therefore,

the new 8 x 8 fuel assemblies are expected to exhibit the same operational
characteristics as the previously operated 7 x 7 fuel assemblies.

Accident induced loads and stresses have been calculated for both the

7 x 7 and 8 x 8 fuel assemblies using the same methods. The limiting
accident Yoads results from a steam 1ine break. The pressure difference
following a steam line break are less than 10% greater than normal
operating pressure differences., As in normal operation, the pressure
differences in an 8 x 8 assembly following a $team line break are 5

to 10% greater than in a 7 x 7 assembly. The loads following a steam
1ine break are well below the allowable loads.

Based upon the above, the staff concludes that the mechanical design of
the 8 x 8 reload fuel assemblies for Dresden 2 is adequate to assure
the mechanical integrity of the fuel assemblies. Additional assurance
of acceptable fuel performance of the new fuel is provided by the
radiclogical surveillance performed on the reactor primary coolant and
off-gas to provide an early indication of incipient fuel failure caused
by mechanical deterioration of the fuel assemblies.

We have also reviewed the nuclear design of the relcad fuel. The CE
submittal indicates that the nuclear characteristics of the Reload 1
fuel assemblies are similar to those previously loaded. Thus the
reactivity coefficients and total control system worths of the
reconstituted core will rot differ significantly from those values.
which were previously reported for Dresden 2. In addition, the nuclear
charactergstics of the Dresden 2, Cycle 4 with Reload 1 fuel assemblies
:re quitgésigilar to the previously approved Reload 2 fuel assemblies
or Dresden 3.

The application also indicates that the shiatdown margin of the reconstituted
core meets the technical specification requirement that the core be at
least 0.25% Ak subcritical in the most reactive operating state with
the strongest control rod fully withdrawn and with all other control rods

- fylly inserted. The report predicts that, at a core average exposure of
9880 MWD/T at the end of Cycle 3, the shutdown margin is 3.45% Ak with
the strongest control rod fully withdrawn and all other rods fully inserted,
The analysis applies to control blades with non-inverted boron filled
tubes. However, the analysis {ndicates adequate shutdown marain for
Cycle 4 in the event there are 2 number of blades with iaverted control
tubes and, therefore, is acceptable.

The application states that a boron concentratiaphgf 600 ppmﬂin the

] 4] A H FR4 N o A5
. This margih is acceptabjle.
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The basic criterion for the storage of fuel for Dresden 2 is that keff

of the fuel as stored in the fuel pool is <0.90. This is achieved if

the uncontrolled infinite multiplication factor of a single fu2l assembly

is limited to 1.26 at 65°C. The reload fuel has an infinite multiplication

g‘:tg: e‘lz’ <1.26, and therefore, meets the fuel storage refuirements for
sden 2,

Based on our evaluation as reported(n, we conclude that a mixed 8 x 8
and 7 x 7 core will be nearly identfcal, neutronically, to a 7 x 7 core
and that the nuclear design is acceptable.

Thermal-hydraulic methods used to analyze assembly flow rates and MCHFR's
are discussed in Reference 3. These methods are the same as those used
to amlyze reactor conditions previously and are acceptable. To provide
adequate thermal margin durfing normal steady-state operation, the reactor
is limiged to operating with maxfmm LHGR's of 17.5 Kw/ft for 7 x 7 fuel
and 13.4 Yw/ft for 8 x 8 fuel, In addition the MCHFR for both fuel types
is 1.9. These operating criteria arepacceptable to the staff to satisfy
the criterion of no fuel damage during abnormal operating transients.
General Electric has predicted an increase in bypass flow caused by
channel wall deflections. The deflection model was developed from
mreasurements of creep deformation of the shroud at operating conditions.
To nullify this potential increase in flow area, leaf springs have been
attached to each of the four sides of the lower end fittings of the
reload fuel. The effect of this change on bypass flow and the different
hydraulic characteristics of the 8 x 8 fuel assemblies are accounted for
in the steady-state and transient analyses that are presented,

g::ed on a review of the information provided by the licensee, we conclude
t: '

1. The thermal-hydraulic design criteria and anaiysis methods, which
are the same as those used previously for justifying plant safety,
are acceptable.

2. The licensee has accounted for the different hydraulic characteristics
~ of the reload fuel in an acceptable manner, '

Abnorma) oyenatio?ﬂ transients were discussed in the staff report for
8 x 8 reload fuelll), As previously discussed, the mechamical, nuclear,
and thermal -hdraulic characteristics of the 7 x 7 and 8 x 8 fuel are
stmilar and will respond to the transients similarly.

The application and supplements include analyses of the events which
have 1imiting minimun critical heat flux ratios (MCHFR), including a
seizure of one recirculation pump, a continuous withdrawal of a control
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rod, and misorientation of a fuel assembly, The calculated MCHFR's dufing

~ a pump seizure accident are 1,08 and 1,17 for the 8 x 8 and 7 x 7 fuel
assemblies respectively. Rod block monitors are used to maintain MCHFR
‘above 1.05 in the event of a rod withdrawal error. These results are

acceptable.

The rod withdrawal error is discussed in the application for Dresden 2 -
Reload 1 in terms of the worst case condition. The report 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 present rod movement at indicated
set points and therefore will prevent fuel damage by maintaining

MCHFR > 1.0,

~ The application considers toading errors in which an 8 x 8 fuel assembly

is placed in a 7 x 7 fuel assembly position and the 7 x 7 fuel assembly
is placed in a 8 x 8 fuel assembly position. The report states that no
fuel damage would be incurred during subsequent reactor operation with
the misplaced fuel bundles at the maximum permitted power. In all cases,

. the results of these analyses show that the fuel damage limits, i.e.,

a MCHFR of unity and a cladding strain of one percent, are not reached.

On the basis of the above, we conclude that operation with the reload
core will not result in exceeding fuel damage limits during anticipated
transients for Dresden 2.

Transient analyses have also been evaluated to determine the effect of
Reload 1 on calculated primary system pressure transients. The limiting
transient for these analyses is the turbine trip without bypass, The
application states that the transient analyses previously performed for

the Dresden 3 reload core containing 7 x 7 and 8 x 8 fue1(4§ are applicable
to the Dresden 2 Reload 1 Cycle 4 core. We reviewed the parameters used
for Dresden 3 in our safety evaluation for Technical Specification Change
No. 16 to Facility Operating License No. DPR-25 and found no significant
differences from the parameters applicable for Dresden 2. We conclude
that our previous safety evaluation for Dresden 3 reload is also
aoplicable to Dresden 2 Reload 1,-and the Dresden 2 reload core is acceptable.

‘Aeccident Analysis

The generic re-evaluation of accidents to account for the effects of

8 x 8 fuel was discussed in the staff evaluation{1) and is applicable
for Dresden 2. Plant specific aspects of the accident review were
discussed in our evaluation for the Dresden 3 reload for Technical .
Specification Change No, 16 to Facility Operating License No. DPR-25.

* Because of the similarity of the reactors and reload fuel to Dresden

2, the Dresden 3 evaluation is applicable to Dresden 2. The ECCS

YT R T
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. evaluation discussed in our safety evaluation for Technical Specification

_ Change No. 16 to Dresden 3 was based on the Interim Acceptance Criteria.and
is also applicable to Unit 2. Our evaluation of the ECCS with regard to

v ﬂ]0 CFR 50.46 for the Dresden Units will be addressed in a subsequent report..

' Proposed’ChangeS'to Technical’SpECifiCatiOns

Although the performance characteristics of the Reload 1 fuel are similar
to previously authorized loadings, certain changes to the technical
specifications are necessary to accommodate this fuel. In addition,
changes have been made to the 1imitations related to APRM flux scram and
rod block and to the core thermal safety limit.

The changes consist of:

1. Changing LHGR limits related to effects of fuel densification in
the 7 x 7 and 8 x 8 Reload 1 fuel assemblies,

2. Adding a maximum average planar LHGR curve related to the IAC for
the 7 x 7 and 8 x 8 Reload 1 fuel assemblies,

3, Adding definitions for total peaking factor and limiting total peaking
- factor, '

4; Stating values for limiting total peak factors for 7 x 7 and for
8 x38 fuel assemblies. N

5., Modifying the core thermal safety 1imit, Figure 1.1.1 to add a
correction for high peaking factors for 8 x 8 fuel assemblies and
to slightly increase the safety Timit for 7 x 7 fuel assemblies with
high peaking factors. : '

6. Modifying the form of the APRM flux scram and rod block for clarity,
for conformity to the form presently used in other boiling water
reactor technical specifications and to set limitations associated
with 8 x 8 fuel assemblies. '

The-acceptabi1ity of these changes is discussed below:

The local LHGR 1imits have been changed to incorporate the effects of
fuel densification on the operation of the reload 8 x. 8 and 7 x 7. fuel
assemblies. .The methods used to calculate appropriate limits to account
for fuel densification haYe been previously approved by the staff for
both 8 x 8 and 7 x 7 fuel 1), The proposed specification assures that
the maximum linear heat generation rate in any rod is less than the

design linear heat generation rate even if fuel pellet densification’
is postulated. : : ‘

Ky

‘ r}:ﬁ‘ "‘4
"“

T

s ——



NCeheret & Fliin

-7 - ' \
o \

The maximum average planar LHGR curves related to the Interim Acceptanée
Lriteria for the 7 x 7 and 8 x 8 reload fuel assemblies have been added

. in accordance with the Commission's regulations. The methods used to

.. calculate appropriate MAPLHGR 1imits related to the InterszAcceptance
.- As indicated’

~above, we will subsequently address consideration of 10 CFR 50.46.

Criteria are the methods previously approved by the staff

The proposed change in total peakihg factor (TPF) recognizes that
different TPF are used for the 7 x 7 and 8 x 8 fuel assembly designs.
The limiting total peak factors (LTPF) of 3.05 and 3.01 have been

- proposed for 7 x 7 and 8 x 8 fuel assemblies respectively. The LTPFs

are reference numbers used in calculating the core thermal safety

limit, APRM flux scram settings and APRM rod block settings., The values
of 3.05 and 3.01 are total peaking factors that would result in peak
linear heat generation rates under 17,5 and 13.4 kw/ft in 7 x 7 and 8 x 8
fuel assemblies, respectively. If the peaking factors are above the

- LTPF, the limits must be reduced, as proposed, to assure that the

LHGR®s remain acceptable. The values of 3.05 for 7 x 7 fuel is higher
than the 3.0 reference peaking factor used previously and results in
slightly higher core thermal safety limit for high peaking factors.
However, the former reference peaking factor was based on a nominal value
of peaking while the proposed limit 1s based on the design LHGR of

17.5 kw/ft. Therefore, the change from 3.0 to 3.05 is consistent with
the analyses previously reviewed and accepted, :

The change in format of the APRM rod block and APRM flux trip limits
is consistent with the limitations generally used in other boiling
water reactors. The format updates the settings and surveillance to
reflect use of both 7 x 7 and 8 x 8 fuel assembljes.

'CONCLUSION

We have conc]uded,Abased 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 conducted in compliance with the Commission's

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

N . Ed . 2 . -
J’..p({.c i A bt 4‘:/’4”"\—/

Richard D, Silver ‘ Fredric D, Anderson, Actfng Chief
Operating Reactors Branch #2 Operating Reactors Branch #2
Directorate of Licensing : Directorate of Licensing

Date: nec 2.6 174
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UNITED STATES ATOMIC ENERGY COMMISSION
DOCKET _NO, 50-237
 COMMONWEALTH EDISON COMPANY
NOTICE OF ISSUANCE OF AMENDMENT YO FACILITY

No request for a hearing or petition for leave to intervene having
been filed following publication of the notice of proposed action in the
Federal Register on October 30, 1974 (39 F.R. 38274), the Atomic Energy
Conmission {the Commission) has issued Amendment No. 7 to Facility Operating
License No, DPR-19 to the Commonwealth Edison Company (the licensee) for
Unit Z of the Dresden Nuclear Power Statfon (the facility), a botling
water reactor located in Grundy County, I1linois, and currently authorized
for operation at power levels up to 2527 MWt, The amendment is effective
as of its date of {ssuance,

The license amendment authorizes operation of the facility using
a partial reload containing 7 x 7 and 8 x 8 fuel assemblies, deletes
the restriction imposed by Amendment 5, Change 31 for operation with
8 x 8 fuel and approves technical specification changes related to
(1) the reload, {2) the core thermal safety limit, and {3) limiting
safety system settings, 1imiting conditions of operation, and
surveillance requirements related to fuel cladding integrity.

The Commission has found that the application for the amendment
dated August 27, 1974, as supplemented, complies with the requirements
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of the Atomic Energy Act of 1954, as amended (the Act) and the Commission's
rules and regulatfons published in 10 CFR Chapter I. The Commission has
made appropriate findings as required by the Act and the Commission’s rules
and regulations in 10 CFR Chapter I, which are set forth in the license
amendnent.

The Commission's Directorate of Licensing has'ccmp‘leted its
evaluation of the above action and a Safety Evaluation is being issued
concurrently with this notice concluding that there is reasonable assurance
that the health and safety of the public will not be endangered by the
operation of the facility with the changes to the Technical Specifications
as authorized by Amendment No. 7 to License No. DPR-19.

Copies of {1) Amendment No. 7 with Change No. 33 to the Technical
Specificatfons of Facility Operating License No. DPR-19, and (2) the
Commission's concurrently issued Safety Evaluation are available for
public inspection at the Commission’s Public Document Room at 1717 H
Street, N. W., Washington, D. C., and at the Morris Public Library,

604 Liberty Street, Morris, Illinois 60670. Single copies of {tems

1 and 2 may be obtained upor request addressed to the U. S. Atomic Energy
Cormission, Attention: Deputy Director for Reactor Projects, Directorate
of Licensing ~ Regulation. '

Dated at Bethesda, Maryland, this 2isth day of ?uembeﬁ 1974

FOR THE ATOMIC ENERGY COMMISSION
original Signed. by
Fredric Anderson
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With one.exception, the evaluations of the acceptability of the reload
fuel for the Dresden 3 core by Technical Specification Change No. 16

to Facility Qoerating License No. DPR-25 are applicable to the Dresden
2 reload fuel., A principle design change for this reload 8 x 8 fuel

is the use of leaf springs to minimize the bypass flow area between the
fuel assembly shroud and the lower end fitting, The effect of this
design change is discussed below.

Our safety evaluation of this reload (Reload No. 1) for the Dresden 2
core is based on the }icensee’s application as amended, and on informatior
contained in a GF topical.report, NEDO-20360(3) referred to in the
application. The NEDO-20360 report is stil] being evaluated by the
staff for use as a topical.  Our use of that report in this amalysis
" a8 DD L8 }_the- asden subherrtds B P y ~“5F he
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Authority to load but not operate with Reload 1 fuel was approved by
Amendment No. 5, Change No. 31 to Facility Operating License No. DPR~19

dated December 5, 1974,
EVALUATION

The reference core Dresden 2 Reload 1 consists of 508 inftial 7 x 7

fuel assemblies and forty 7 x 7 reload fuel assemblies and one hundred
sixteen 8 x 8 reload fuel assemblies which are scatter loaded throughout
the core, Four fuel assemblies surrounded by control blades will contain
only one B x 8 reload fuel assembly. This loading scheme assures that,
in the core interior, the higher enrichment 8 x 8 reload fuel assembly
will be *paired® with three lower powered exposed 7 x 7 fuel assemblies.
No significant fuel loading asymmetries will exist.

The Regulatory staff's revieu(I) of the mechanical design of the 8 x 8
reload fuel assemblies concludes that the background of experfence compiled
by the Genmeral Electric Company 1s sufficient to enable GE to design fuel
rods of new design with confidence in their durability. In addition

the 8 x 8 fuel assemblies for Dresden 2 are of similar design to the

g x 8 reload fuel assemblies approved for use in Dresden 3 by Technical
Specification Change 16 to Facility Operating License No. DPR-25.

Because Dresden 2 and 3 operate at identical conditions and the fuels

used are nearly identical, the evaluation of mechanical design discussed
in our safety evaluatfon for Technical Specification Change No. 16 to
Facility Opermating License No. DPR-25 is applicable to the 8 x 8 reload
fuel assemtlies for Dresden 2. The & x 8 fuel assemblfes for Dresdem 2
are of similar design and material to the 7 x 7 fuel assemblies which '
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rod, and misorientation of a fuel assembly. The calculated MCHFR's during
a pump sefzure accident are 1.08 and 1,17 for the 8 x 8 and 7 x 7 fue)
assemblies respectively. Rod block monitors are used to maintain MCHFR
above 1,05 in the event of a rod withdrawal error. These results are
acceptable,

The rod withdrawal error is discussed in the application for Dresden 2
Reload 1 in terms of the worst case condition., The report 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
block monitor subsystem {RBM) will present rod movement at inddcated
;gtgggin%soand therefore will prevent fuél damage by maintaining
MCH ">\\._ .

The application considers 3oading errors in which an 8 x 8 fuel assembly
is placed in a 7 x 7 fuel assembly position and the 7 x 7 fuel assembly
is placed in a 8.x 8 fuel assembly position., The report states that no
fuel damage would be incurred during subsequent reactor operation with
the misplaced fuel bundles at the maximum permitted power. In all cases,
the results of these analyses show that the fuel damage limits, i.e., -

a MCHFR of unity and a cladding strain of one percent, are not reached,

On the basis of the above, &éﬁconclude that operation with the reload
core will not result in exceeding fuel damage 1imits during anticipated
transients for Dresden 2, o

Transient analyses have also been evaluated to determine the effect of
Reload 1 on calculated primary system pressure transients. The limiting
transient for these analyses is the turbine trip without bypass., The
application states that the transient analyses previously performed for
the Dresden 3 reload core containing 7 x 7 and 8 x 8 fuel(4) are applicable
to the Dresden 2 Reload 1 Cycle 4 core. We reviewed the parameters used
for Dresden 3 in our safety evaluation for Technical Specification Change
No. 16 to Facility Operating License No., DPR-2§ apd found no significant

differences from the parameters applicable for Dresden 2. e conclude 0,
that our previous safety evaluation for Dresden 3 reload 1s dpplicable

to Dresden 2 Reload I'aség—gggggfnes; Dresden 2 reload core is acceptable,
Accident Analysis A

The generic re-evaluation of accidents to account for the effects of
8 x 8 fuel was discussed in the staff evaluation{l) and is applicable
for Dresden 2. Plant specific aspects of the accident review were
discussed in our evaluktion for the Dresden 3 reload for Technical
. Specification Change No, 16 to Facility Operating License No. DPR-25.
gecause of the similarity of the reactors and reload fuel to Dresden
» —applicable to Dresden-2.—The ECCS—

-
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evaluation discussed in our safety evaluation for Technical Spectificatfon
Change No. 16 to Dresden 3 was based on the Interim Acceptance Criteriaa9©

Our evaluation of the ECCS with regard to 10 CFR 50.46 mu
* P62 H STET D O Irectdel-2-00 0 ra t o ToOr--Gi-4—4 A
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6% Proposed Changes to Te:chnica; Specifications 7 F

Al f—.koug!} performance characteristics of the Reload 1 fuel are similar
to previously authorized loadings, certain changes to the technical
speciﬁcatim&:;;ecessary to accommodate this fuel. In addition,

changes have made to the Yimitations related to APRM flux scram and
rod block and to core thermal safety limit,

AN
The changes consist of\:\

1. Changing LHGR nmit;‘*(?ated to effects of fuel densification in
the 7x 7and 8 x 8 gad T fuel assemblies.

2. Adding a maximm avera-ge\pjmr LHGR curve related to the IAC for
the 7 x 7 and 8 x 8 Reload"] fuel assemblies.

3. Adding definitions for total k"p\eak_ing factor and limiting total peaking
factor,

4. Stating values for limiting total.peak factors for 7 x 7 and for
8 x 8 fuel assemblies,

5. Modifying the core thermal safety Timit, Figure 1.1.1 to add a
correction for high peaking factors for 8 x 8 fuel assemblies and
to s1ightly increase the safety 1imit for 7 x 7 fuel assemblies with
high peaking factors,

6. Modifying the form of the APRM flux scram and rod block for clarify,
for conformity to the form presently used in other boiling water
reactor technical specifications and to set limitations assoclated
with 8 x 8 fuel assemblies.

The acceptability of these changes is discussed below:

The local LHER limits have been changed to incorporate the effects of
fuel densification on the operation of the reload 8 x 8 and 7 x 7 fuel
assemblies. The methods used to calculate appropriate limits to account
for fuel densification haﬁ been previously approved by the staff for
both 8 x 8 and 7 x 7 fuel ). The proposed specification assures that
the maximum 1inear heat generation rate in any rod is less than the
design 14near heat generation rate even if fuel pellet densification
=
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The maximum average plamar LHGR curves related to the Interim Acceptance,/ ..
- Criteria for the 7 x 7 and 8 x 8 reload fuel assemblies have been added -"‘m

. Lo mererdariew e !.!. “ Sl FY “; ) ’~"-"“.r‘, ot | :?i.{“‘:‘;-‘ nandix- K. Tﬁe ;ﬁ
methods used to calculate appropriate MAPLHGR 1imits related to the ?"i“’s ‘
Interim ptance Criteria are the methods previously approved by ‘

the\\‘su_?aff v Ao rdds C&,Ww et M‘?‘ﬂ»&aﬁmﬂ? crololisss M

The proposed change in total peaking factor {TPF) recognizes that & el i
different TPF are used for the 7 x 7 and 8 x 8 fuel assembly designs, 5o - ¢
The 1imiting thtal peak factors (LTPF) of 3.05 and 3.01 have been ‘
proposed for 7.x 7 and 8 x 8 fuel assemblies respectively., The LTPFs

are reference nurbers used in calculating the core thermal safety

Timit, APRM flux scram settings and APRM rod block settings. The values

of 3.06 and 3.07 are total peaking factors that would result in peak

linear heat generation rates under 17.5 and 13.4 kw/ft iIn 7 x 7and 8 x 8

fuel assemblies, reppectively, If the peaking factors are above the

LTPF, the 1imits must be reduced, as proposed. to assure that the

LHER's remain acceptable, The values of 3.05 for 7 ¥ 7 fuel is higher

-than the 3,0 reference peaking factor used previously and results in

slightly higher core thermal safety limit for high peaking factors.

However, the former reference peaking factor was based on a nominal value

of peaking while the proposed limit is based on the design LHGR of

17,5 kw/ft, Therefore, the change from 3,0 to 3.05 is consfstent with

‘the analyses previously reviewed and accepted.

The change in format of the APRM rod block and APRM flux trip Timits
is consistent with the 1imitations generally used in other boiling
water reactors. The format updates the settings and surveillance to
reflect use of both 7 x 7 and 8 x 8 fuel assemblies,

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 conducted 1n compliance with the Commission's
regulations and the {ssuance of this amendment will not be inimical to
the common defense and security or to the health and safety of the public.

Richard D, Silver Fredric D, Anderson, Acting Chief
Operating Reactors Branch #2 Operating Reactors Branch #2
Directorate of Licensing Directorate of Licensing
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