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BEFORE THE

UNITED STATES NUCLEAR REGULATORY COMMISSION

In the Matter of :
: Docket No. 50-278

PHILADELPHIA ELECTRIC COMPANY :
.

.

APPLICATION FOR AMENDMENT

OF

FACILITY OPERATING LICENSE

DPR-56

Philadelphia Electric Company, Licensee under Facility
Operating License DPR-56 for Peach Ecttom Atanic Power Station

Unit No. 3, hereby requests that the Technical Specifications

incorporated in Appendix A of the Operating License be amended by

deleting pages 15a and 15b, by revising certain sections as

indicated by a vertical bar in the margin of attached pages iv,
v, 1,3,7,10,11,14,15,18,19,20,33,35,37,40,54,73,74,108,111,115,

119,12 0,122,13 3 a ,13 3c,138,140,140a ,14 0c ,140d , 140e,144,152a, 157,

and 241, and by adding page 142g.
ud;_ beadgg
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The changes to the Technical Specifications are being
requested to: 1) accommodate the third refueling of the Peach

Bottom Unit 3 reactor, (2) identify the operating limits for all
fuel types, including reload 3 pre-pressurized retrofit 8X8 fuel,
for cycle 4 opera tion (3) modify the APRM and REM setpoint

equa tions , (4) delete the fuel densification power spiking
penalty for 8X8 fuel (5) delete the reactor vessel pressure
operating limit, (6) permit the continued use of the fast scram

control rod, drive during cycle 4, and (7) increase the Standby

Liquid control System capacity.

An analysis of the safety considerations involved in

the reactor refueling and the cycle 4 operating limits for all
fuel types are set forth in a document entitled " Supplemental

Reload Licensing Submittal for Peach Bottom Atomic Power Station
Unit 3 Reload 3, "NEDO-24204A, July, 1979 which is filed herewith

and incorporated herein by reference.

The proposed amendment would permit the loading of the

prepressurized retrofit 8X8 fuel design.

A sa fety evaluation for use of the prepressurized retrofit 8X8

fuel; previously approved by the Nuclear Fegulatory Commission is

provided by General Electric document NEDE-24011-P- A, August,

1978

The Licensee proposes that Tables 1.1-1 and 1.1-2

(pages 15a, 15b) be deleted, and that the APRM and RBM setpoint

equations shown on pages 10, 11, 37, and 73 be modified. Pages

15a and 15b contain fuel parameters that have been superceded by

SSS2G5
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Tables 5-1 and 5-2 provided in docunent NEDE-24 011- P- A, " General

Electric Boiling Water Reactor Generic Reload Fuel Application",

previously approved by the Nuclear Pegulatory Commission and

which is incorporated herein by reference. A safety evaluation

covering the APRM and RBM setpoint equation modifications are

provided in Section 3.5 of the Nuclear Regulatory Commission's

Safety Evaluation Report supporting Amendments 35, 32 and 9 to

License Numbers DPR-33, 52, and 68 for Browns Ferry Nuclear Plant
Units 1, 2 and 3 respectively.

The saf ety analysis provided in NEDO-2420kA includes

the ef fects of densification power spiking on allowable linear
heat generation rate (LHGR) . This provides the bases for

deleting the fuel densification power spiking penalty factor for
all 8X8 fuel.

The amendment request proposes deletion of the maximum

operating dome pressure limit of 1020 psig. The operating limit

would therefore be limited by the reactor vessel high pressure
scram setpoint of 1055 psig. The results of a sensitivity study

performed by General Electric shows that the peak vessel pressure

increase is only 13 psi (1301 psig to 1314 psig) for an increase

in the assumed initial pressure from 1020 psig to 1055 psig. The

design bases over pressure transient analysis provided in NEDO-

24204A demonstrates a margin of 74 psi to the vessel code limit.

This maroin is far in excess of a possible 13 psi additional rise

resulting from an initial dome pressure increase over 1020 psig.
There is added conservatism by virtue of the fact that the trend

5582CG-3
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is for the resulting pressure peak increase to be much less than
directly proportional to the increase in initial done pressure.

NEDO-21363-2A, July 1979, filed herewith and

incorporated herein by reference, provides the results of an

evaluation of the fast scram control rod drive (FSCRD) which was
operated in Peach Bottom Unit 3 during cycle 2 and subsequently
disassembled and inspected. Based on the performance and

inspection of this FSCRD, the safety evaluation presented in this

report demonstrates that continued operation of the currently
installed F3CRD, during cycle 4, does not introduce an unreviewed

.

safety question and has no ef fect on parameters used in the

safety analyses provided in NEDO-24 204A.

The Technical Specification bases 3.4.A state that the

Standby Liquid Control System (SLCS) has the capability of
bringing the reactor 3.0% Ak subcritical. The reload licensing

analysis for Peach Botton 3 Reload 3 indicated that the SLCS with

its present capability (600 ppm boron) would only bring the
reactor 2.2% Ak subcritical. The re fore , the Licensee proposes

increasing the SLCS capability from 600 ppm to 660 ppm boron. At

this increased boron concentration, the safety analysis provided

in NEDO-24204A demonstrates that the SLCS will bring the core to

at least 3.2% Ak subcritical.

Additionally, the Licensee requests deletion of the

last setence on page 138 to eliminate an inconsistency resulting
from approved amendment No. 41, May 17, 1978, that increased the

allowable relief valve settings.

55S2G7_y_
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Since the proposed changen to the Technical

Specifications do not involve a significant hazards

consideration, pursuant to 10 CFR 170.22, Philadelphia Electric

Company, for fee purposes, proposes that the Application for

Amendment be considered a Class III Amendment.

The Plant Operation Review Committee and the Operation

and Safety Review Committee have reviewed this proposed change to

the Technical Specifications and have concluded that it does not

involve an unreviewed safety question or a sig..ir' cant hazard

consideration, and will not endanger the health and safety of the
.

public.

Respectfully submitted,

PHILADELPHIA ELECTRIC COMPANY

_

!{. ;L /
By '" N ( (; //,

Vice President //

EdS2C8
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COMMONWEALTil OF PENNSYLVANIA :
ss.

COUNTY OF PilILADELPilIA :

S. L. Daltrof f, being first duly sworn, deposes and says:

That he is Vice President of Philadelphia Electric
Company, the Applicant herein; that he has read the foregoing

Application. for Amendment of Facility Operating Licenses and

knows the contents thereof; and that the statements and matters
.

set forth therein are true and correct to the best of his
knowledge, infornation and belief.

/'
,

J / '

) < |. | - f f
'

/I

Subscribed and sworn to

before me this DI day

\'of 1

,

t ,

'>-
_

+ M ll. e-
NoEa Public,/

ME@tuneaTa n.eoven
Notary Pubi;c, Phila, Ph!!1 Co. '

My commission E.xpires Jan. 341982
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CERTIFICATE OF SERVICE

I certify that service of the foregoing Application was
made upon the Board of Supervisors, Peach Bottom Township, York

County, Pennsylvania, by mailing a copy thereof, via first-class

mail, to Albert R. Steele, Chairman of the Board of Supervisors,

R. D. No. 1, Delta, Pennsylvania 17314; upon the Board of

Supervisors, Fulton Township, Lancaster County, Pennsylvania, by

mailing a copy thereof, via first-class mail, to George K.
Brinton, Chairman of the Board of Supervisors, Peach Bottom,

Pennsylvania 17563; and upon the Board of Supervisors, Drumore

Township, Lancaster County, Pennsylvania, by mailing a copy
thereof, via first-class mail, to Wilmer P. Bolton, Chairman of

the Board of Supervisors, R. D. No. 1, Holtwood, Pennsylvania

17532; all this Second day of August, 1979.

-

~

Eugen/ J. Bradley

Attord y for
Philadelphia Electric Company
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PBAPS UNIT 3

1. 0 DEFINITIONS

The succeeding frequently used terms are explicitly defined so
that a uniform interpretation of the specifications may be
ach ieved.

Alteration of the Reactor Core - The act of moving any component
in the region above the core support plate, below the upper grid
and within the shroud.

Normal control rod movement with the control drive hydraulic
system is not defined as a core alteration. Normal movement of
in-core instrumentation and the traversing in-core probe is not
defined as a core alteration.
Channel - A channel is an arrangement of a sensor and associated
components used to evaluate plant variables and produce discrete
outputs used in logic. A channel terminates and loses its *

identity where individual channel outputs are combined in logic.
Cold Condition - Reactor coolant temperature equal to or less
than 2120F.

Cold Shutdown - The reactor is in the shutdown mode, the reactor
coolant temperature equal to or less than 2120F, and the reactor
vessel is vented to a tmosphere.

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. (Peference NEDO- 10958)
Engineered Saf eguard - An engineered sa feguard is a saf ety system
the actions of which are essential to a safety action required in
response to accidents.

Fraction of Limiting Power Density (FLPD) - The ratio of the
linear heat generation rate (LHGR) existing at a given location
to the design LHGR for that bundle type.

Functional Tests - A functional test is the manual operation or
initiation of a system, subsystem, or component to verify that it
functions within design tolerances (e. g . , the manual start of a

553213
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PBAPS UNIT 3

1.0 DEFINITIONS (Cont'd)

the automatic protective action at a level such that the safety
limits will not be exceeded. The region between the saf ety limit
and these settings represent margin with normal operation lying
below these settings. The margin has been established so that
with proper operation of the instrumentation the safety limits
will never be exceeded.

Logic - A logic is an arrangerent of relays, contacts and other
components that produce a decision output.

(a) Initiating - A logic that receives signals from channels and
produces decision outputs to the actuation logic.

(b) Actuation - A logic that receives signals (either from -

initiation logic or channels) and produces decision outputs
to accomplish a protective action.

Logic System Functional Test - A logic system f unctional test
means a test of all relays and contacts of a logic circuit to
insure all components are operable per design intent. Where
practicable, action will go to completion; i.e., pumps will be
started and valves operated.

Maximum Fraction of Limiting Power Density (MFLPD) - The Maximum
Fraction of Limiting Power Density (MFLPD) is the highest value
existing in the core of the Fraction of Limiting Power Density
(FLPD) .

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

Mode of Operation - A reactor mode switch selects the proper
interlocks for the operational status of the unit. The following
are the modes and interlocks provided: Refuel Mode, Run Mode,
shutdown Mode, Startup/ Hot Standby Mode.

Operable - A system or component shall be considered operable
when it is capable of performing its intended function in its
required manner.

goe1o u; v A.a.<m,.-
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PBAPS UNIT 3

1.0' DEFINITIONS (Cont'd)

operable or are tripped, then they shall he performed prior to
returning the system to an operable status.

Transition Boiling - Transition boiling means the boiling regime
between nucleate and film boiling. Transition hoiling is the
regime in which both nucleate and film boiling occur
intermittently with neither type being completely stable.

Trip System - A trip system means an arrangement of instrument
channel trip signals and auxiliary equipment required to initiate
action to accomplish a protective trip function. A trip system
may require one or more instrument channel trip signals related
to one or more plant parameters in order to initiate trip system
action. Initiation or protective action may require the tripping
of a single trip system or the coincident tripping of two trip
systems.

r ~ co n -
U D O.L.* Q
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PBAPS Unit 3

.

SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING

2.1.A ( Cont ' d)

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

S < (0.66 W + 54 %) ( FRP )
MFLPD

where,
.

FRP = fraction of rated
thermal power (3293 MWt)

MFLPD = maximum fraction of
limiting power density
where the limiting power
density is 18.5 KW/ft
for all 7X7 fuel and
13.4 KW/ft for all 8X8
fuel.

The ratio of FRP to MFLPD shall
be set equal to 1.0 unless the
actual operating value is less
than the design value of 1.0,
in which case the actual
operating value will te used.

2. APRM--When the reactor mode
switch is in the STARTUP position,
the APRM scram shall be set at
less than or equal to 15 percent
of rated power.

3. IRM--The IBM scram shall be set
at less than or equal to 120/125
o f f ull s cale.

4. When the reactor mode switch is,

,),,_ b7 q D.D - - in the STARTUP or EUN position,
the reactor shall not be operated
in the natural circulation flow
mode.

.
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PBAPS Unit 3

SAFETY LIMIT LIMITTt1G SAFETY SYSTEM SETTIt;G
li. Core Thermal Power Limit B. APBM Pod Elock Trip setting

(Reactor Pressure 5 800 psia)

SRB 5 0.66W + 42%
When the reactor pressure is
5 800 psia or core flow is where:
less than 10% of rated, the
core thermal power shall not SRB = Rod block setting in
exceed 25% of rated thermal percent of rated thermal
power. power (3293 MWt)

W Loop recirculation flow=

rate in percent of rated
(rated loop recirculation
flow rate equals 34.2
x 106 lb/hr) .

In the event of operution with
a maximum fraction limiting
power density (MFLPD) greater
than the fraction of rated
power (FRP) , the setting shall
be modified as follows:

SRB < (0. 66 W + 4 2 %) ( FRP)
MFLPD

where:

FRP = fraction of rated
thermal power (3293 MWt) .

MFLPD = maximum fraction of
limiting power density where
the limiting power density is
18.5 KW/ft for all 7X7 fuel
and 13.4 KW/ft for all 8X8
fuel

The ratio of FRP to MFLPD
shall te set equal to 1.0
unless the actual operating
value is less than the design
value of 1. 0 , in which case
the actual operating value

C. Whenever the reactor is in the will he used.
shutdown condition with
irradiated fuel in the reactor C. Scran and isolation-->538 in. aLove
vessel, the water level shall reactor low water vessel zeronot be less than 17.1 in. above level (0" on levelthe top of the normal active instruments)fuel zone.

i . :co n
v u U. _ r 1g

.
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PBAPS Unit 3

1.1.A BASES (Con t ' d)

The required input to the statistical model are the uncertainties
listed on Table 5-1 of Reference 3, the nominal values of the
core parameters listed in Table 5-2 of Reference 3, and the
relative assembly power distribution shown in Figure 5-1a of
Reference 3.

The basis for the uncertainties in the core parameters are given
in Reference 2 and the basis for the uncertainty in the GEXL
correlation is given in Reference 1. The power distribution is
based on a typical 764 assembly core in which the rod pattern was
arbitrarily chosen to produce a skewed power distribution having
the greatest number of assemblies at the highest power levels.
The worst distribution in Peach Bottom Atomic Power Station Unit3 during any fuel cycle would not be as severe as the
distribution used in the analysis. *

B. Core Thermal Power Limit (Reactor Pressure < 800 psia on
Core Flow < 10% of Rated)

The use of the 3EXL correlation is not valid for the critical
power calculations at pressures below 800 psia or core flows less
than 10% of rated. Therefore, the fuel cladding integrity safety
limit is established by other means. This is done by
establishing a limiting condition of core thermal power operation
with the following basis.

Since the pressure drop in the bypass region is essentially all
elevation head which is 4.56 psi the core pressure drop at low
power and all flows will always be greater than 4.56 psi.
Analyses show that with a flow of 20 x 103 lbs/hr bundle flow,
bundle pressure drop in nearly independent of bundle power and
has a value of 3.5 psi. Thus, the bundle flow with a 4.56 psi
driving head will be greater than 28 x 103 lbs/hr irrespective of
total core flow and independent of bundle power for the range of
bundle powers of concern. Full scale ATLAS test data taken at
pressures from 14.7 psia to 800 psia indicate that the fuel
assembly critical power at this flow is approximately 3.35 MWt.
With the design peaking factors this corresponds to a core
thermal power of more than 50 %. Therefore a core thernal power
limit of 25% for reactor pressures below 800 psia or core flow
less than 10% is conservative.
C. Power Transient bd@M
Plant safety analyses have shown that the scrams caused by
exceeding any safety setting will assure that the Saf ety Limit of
Specification 1.1.A or 1.1.B will not be exceeded. Scram times
are checked periodically to assure the insertion times are
adequate. The thermal power transient resulting when a scram is

accomplished other than by the expected scram signal. (e.hto,p vaIamscr.

from neutron flux following closure of the nain turbine ves)
does not necessarily cause fuel damage.

- 14-



PBAPS Unit 3

1.1.C BASES (Con t ' d . )

llowever, for this specification a Safety Limit violation will be
assumed when a scram is only accomplished by means of a backup
feature of the plant design. The concept of not apprcaching a
safety Limit, provided scram signals are operable, is supported
by the extensive plant safety analysis.
The computer provided with Peach Pottom Unit 3 has a sequence
annunciation program which will indicate the sequence in which
events such as scram, APRM trip initiation, pressure scram
initiation, etc. occur. This program also indicates when the
scram setpoint is cleared. This will provide information on how
long a scram condition exists and thus provide some measure of
the energy added during a transient. Thus, computer information
normally will be available for analyzing scrams; however, if the
computer information should not be available for any scram ~

analysis, Speci fica tion 1.1.C will be relied upon to determine if
a Safety Limit has been violated.

D. Reactor Water Level (Shutdown conditiont
During periods when the reactor is shutdown, consideration must
also be given to water level requirements due to the effect of
decay heat. If reactor water level should drop below the top of
the active fuel during this time, the ability to cool the core is
reduced. This reduction in core cooling capability could lead to
elevated cladding temperatures and clad perforation. The core
can be cooled sufficiently should the water level be reduced to
two-thirds the core height. Establishment of the saf ety limit at
17.7 inches above the top of the fuel provides adequate margin.
This level will be continuously monitored.

E. References

1. General Electric EWR Thermal Analysis Basis (GETAB) : Data,
Correlation and Design Application, January 1977 (NEDO- 109 5 8-
A) .

2. Process Computer Performance Evaluation Accuracy, General
Electric Company BWR Systems Department, June 1974
(NEDO- 2034 0)

3. " General Electric Boiling Water Reactor Generic Reload Fuel
Application", NEDE-2 4 01 1- P- A.

Y$O
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PDAPS Unit 3

2.1 DASES (Cont' d. )

For analyses of the thermal consequences of the transients a MCPR
equal to or greater than the operating limit MCPR given in
Specification 3.5.K is conservatively assumed to exist prior to
initiation of the limiting transients. This choice of using
conservative values of controlling parameters and initiating
transients at the design power level produces more pessimistic
answers than would result by using expected values of control
parameters and analyzing at higher power levels.

Steady state operation without forced recirculation will not he
permitted. The analysis to support operation at various power
and flow relationships has considered operation with either one
or two recirculating pumps.

In summary: -

1. The abnormal operational transients were analyzed to a power
level of 3440 MWt (104.5% rated power) to determine operating
limit MCPR's.

ii. The licensed maximum power level is 3293 MWt.

iii. Analyses of transients employ adequately conservative values
of the controlling reactor parameters.

iv. The analytical procedures now used result in a more logical
answer than the alternative method of assuming a higher
starting power in conjunction with the expected values for
the parameters.

The bases for individual trip settings are discussed in the
following paragraphs.

A. Neutron Flux Scram

The Average Power Range Monitoring (APRM) system, which is
calibrated using heat balance data taken during steady state
conditions, reads in percent of rated thermal power (3293 MWt) .
Because fission chambers provide the basic input signals, the
APRM system responds directly to average neutron flux. During
transients, the instantaneous rate of heat transfer from the fuel
(reactor thermal power) is less than the instantaneous neutron
flux due to the time constant of the fuel. Therefore, during
abnormal operational transients, the thermal power of the fuel
will be less than that indicated by the neutron flux at the scram
setting. Analyses demonstrate that with a 120 percent scram trip
setting, none of the abnormal operational transients analyzed
violate the fuel Safety Limit and there is a substantial margin
f rom fuel damage. Therefore, the use of flow referenced scram
trip provides even additional margin.

bdS220
-18-
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FEAPS Unit 3

2.1.A EASES (Cont ' d. )

An increase in the APFM scram trip setting would decrease the
margin present before the fuel cladding integrity Saf ety Limit is
reached. The APRM scram trip setting was determined by an
analysis of margins required to provide a reasonatle range for
maneuvering during operation. Reducing this operating margin
would increase the frequency of spurious scrams which have an
adverse effect on reactor safety because of the resulting thermal
stresses. Thus, the APFM scram trip setting was selected because
it provides adequate margin for the fuel cladding integrity
Safety Limit yet allows operating margin that reduces the
possibility of unnecessary scrams.

The scram trip setting nust be adjusted to aasure t hat the LUGR
transient peak is not increased for any combination of maximum
fraction of limiting power density (MFLPD) and reactor core
the rmal power. The scram setting is adjusted in accordance with
the formula in Specification 2.1.A.1, when the MFLPD is greater
than the fraction of rated power (FE P) .

Analyses of the limiting transientz show that no scram adiustment
is required to assure MCPR greater than 1.07 when the transient
is initiated from MCPR greater than the operating limit given in
Specification 3.S.K.

For operation in the startup mode while the reactor is at low
pressure, the APRM scram setting of 15 percent of rated power
provides adequate thermal margin between the setpoint and the
Saf ety Limit, 25 percent of rated. The margin is adequate to
accommodate anticipated maneuvers associated with power plant
startup. Effects of increasing pressure at zero or low void
content are minor, cold water from sources available during
startup is not much colder than that already in the system,
temperature coefficients are small, and control rod patterns are
constrained to be uniform by operating procedures backed up by
the Rod Worth Minimizer and Rod Sequence Control System. Worthof individual rods is very low in a uniform rod pattern. Thus,
of all possible sources of reactivity input, uniform control rod
withdrawal is the most probable cause of significant power rise.
Because the flux distribution associated with uniform rod
withdrawals does not involve high local peaks, and because
several rods must be moved to change power by a significant
percentage of rated power, the rate of power is very slow.
Generally, the heat flux is in near equilibrium with the fission
rate. In an assumed uniform rod withdrawal approach to the scram
level, the rate of power rise is no more than 5 percent of rated
power per minute, and the APRM system would be more than adequate
to assure a scram before the power could exceed the safety Limit.
The 15 percent APEM scram remains active until the mode switch is
placed in the RUN position. This switch occurs when the reactor
pressure is greater than 850 psig.

Amendment No. ,T W , 41 -19-



PBAPS Unit 3

2.1.A EASES (Cont'd.)

The IRM system consists of 8 chambers, 4 in each of the reactor
protection system logic channels. The IRM is a 5-decade
instrument which covers the range of power level tetween that
covered by the SRM and the APRM. The 5-decades are covered by
the IRM by means of a range switch and the 5-decades are broken
down into 10 ranges, each being one-half of a decade in size. The
IRM scran ip setting of 120 divisions is active in each range'

of the II For example, if the instrument were on range 1, the
scram sett ing would be a 120 divisions for that range; likewise,
if the instrument were on range 5, the scram would te 120
divisions on that range. Thus, as the IBM is ranged up to
accommoda te the increase in power level, the scram trip setting
is also ranged up. 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 equilibrium with
the neutron flux and an IRM scram would result in a reactor
shutdown well before any Safety Limit is exceeded.

In order to assure that the IBM provided adequate protection
against the single rod withdrawal error, a range of rod
withdrawal accidents was analyzed. This analysis included
starting the accident at varicus power levels. The most severe
case involves an initial condition in which the reactor is just
subcritical and the IBM system is not yet on scale. This
condition exists at quarter rod density. Additional conservatism
was taken in this analyses by assuming that the IEM channel
closest to the withdrawn rod is bypassed. The results of this
analysis show that the reactor is scramed and peak power limited
to one percent of rated power, thus maintaining MCPR above 1.07.
Based on the above analysis, the IBM provides protection against
local control rod withdrawal errors and continuous withdrawal of
control rods in-sequence and provides backup protection for the
APRM.

B. APRM Pod Block Trip Setting

The APRM system provides a control rod block to avoid conditions
which would result in an APRM scram trip if allowed to proceed.
The APRM rod block trip setting, like the APPM scram trip
setting, is automatically varied with recirculation loop flow
rate. The flow variable APPM rod block trip setting provides
margin to the APRM acram trip setting over the entire
recirculation flow range. As with the APFM scram trip setting,
the APRM rod block trip setting is adjusted if the maximum
fraction of limiting power density exceeds the fraction of rated
power, thus preserving the APRM rod block safety margin. As with
the scram setting, this may be accomplished by adjusting the APRM
gain.

-20- '
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PDAPS Unit 3

2.2' BASES

REACTOR COOLANT SYSTEM INTEGRITY

The pressure relief system for each unit at the Peach Bottom
Atomic Power Station has been sized to meet two design bases.
First, the total capacity of the safety / relief valves and saf ety
valves has been established to meet the overpressure protection
criteria of the ASME Code. Second, the distribution of this
required capacity between safety valves and relief valves has
been set to meet design basis 4. 4. 4.1 o f subsection 4.4 of the
FSAR which states that the nuclear system saf ety/ relief valves
shall prevent opening of the safety valves during normal plant
isolations and load rejections.

The details of the analysis which shows compliance with the ASME
Code requirements are presented in subsection 4.4 of the FSNR and
the Peactor Vessel Overpressure Protection Summary Technical
Report submitted in Appendix K.

Eleven safety / relief valves and two safety valves have been
installed on Peach Eottom Unit 3. The analysis of the worst
overpressure transient, (3-second closure of all main steamline
isolation valves) neglecting the direct scram (valve position
scram) results in a maximum vessel pressure of 1301 psig if a
neutron flux scran is assuned. This results in a 74 psig margin
to the code allowable overpressure limit of 1375 psig.
The analysis of the plant isolation transient (Load Rejection
with bypass valve failure to open) assuming a turbine trip scram
is presented in MEDO-24204A for Peach Bottom Unit 3. This
analysis shows that the 11 sa fety/ relief valves limit pressure at
the safety valves to 25 psi below the setting of the saf ety
valves. Therefore, the safety valves will not open.
The safety / relief valve settings satisfy the Code requirements
that the lowest valve set point be at or below the vesse] design
pressure of 1250 psig. These settings are also sufficiently
above the normal operating pressure range to prevent unnecessary
cycling caused by minor transients.

The results of postulated transients where inherent safety / relief
valve actuation is required are given in Section 14.0 of the
Final Safety Analysis Report.

The design pressure of the shutdown cooling piping of the
Residual Heat Removal System is not exceeded with the reactor
vessel steam dome less than 75 psig.

W82,%
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PBAPS Unit 3

LIMITII1G cot 1DITIOliG FOR OPER A310!! SUR VEI LLAt;CE MEQUI F EMEITIS

3.1 bEACTOR PROTECTIOt1 SYSTEM 3.1 REACTOR PROTECTIO!! SYSTEM

Applicability: Applicalt1ity:

Applies to the instrumenta- Applies to the surveillance
tion and associated devices of the instrumentation andwhich initiate a reactor associated devices whichscram,

initiate reactor scram.

Chiective: Objective:

To assure the operability To specify the type and
of the reactor protection frequency of surveillance
system. to Le applied to the pro-

tection instrumentation.

Specification: Specification:

The setpoint, mininum A. Instrumentation systems
number of trip systems, shall be functionally
and minimum nurber of tested and calitratedinstrument channels that as indicated in Tablesmust be operable for each 4 .1.1 and 4.1.2
position of the reactor respectively.
mode uwitch shall be as
given in Table 3.1.1. The B. Daily during reactor
designed system response power operation, the
times from the coening of maximum fraction of
the sensor contact up to lim ina power density
and including the opening sha. 7cked and
of the trip actuator the Si 1 and APFM Fod
contacts shall not exceed Block semtings given
100 milli-seconds by equations in Specifi-

cation 2.1.A.1 and
2.1.E shall be
calculated if maximum
fraction of limiting
power density exceeds
the fraction of rated
power.

uvbO2tl

.
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TABLE 3.1.1 -

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENT
.

_

. . . . .Mininum P70. Modes in which Number ofof Operable Function Must be InstrumentInstrument Trip Level Operable Channels ActionChannels Trip Function Setting
_

Provided (1)per Trip Refuel Startup Run by Design
__

System (1) (7) . .

1 Mode Switch In X X X 1 Mode Switch A
Shutdown (4 Sections)

1 Manual Scram X X X 2 Instrument A

Channels

3 IRM High Flux 5120/125 of Full X X (5) 8 Instrument A
Scale Channels

3 IRM Inoperative X X (5) 8 Instrument A,

Channels

2 APRM High Flux ( . 6 6W + 5 4 ) FRP/MFLP D X 6 Instrument A or B
(12) ( 13) Channels

2 APPM Ino pera tive (11) X X X 6 Instrument A or B
, . . Channels
g.,

2 g' APRM Downscale 22.5 Indicate 1 (10) 6 Instrument A or B
PQ on Scale Channels
iO

2 Cry APRM High Flux 515% Power X X 6 Instrument A
in Startt p Channels,

2 High Reactor 51055 psig X (9) X X 4 Instrument A
Pressure Channels

2 High Drywell $2 psig X (8) X (8) X 4 Instrument A
Prassure Channels

2 Reactor Low 20 in. Indicated X X X 4 Instrument A
Water Level Level Channels

. . . . . . .
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PDAPS Unit 3

NOTES FOR TABLE 3.1.1 (Cont'd)

10. The APRM downscale trip is automatically bypassed when the
IRM instrumentation is operable and not high.

11. An APFM will be considered operable if there are at least 2
LPRM inputs per level and at least 14 LPRM inputs of the
normal complement.

12. This equation will be used in the event of operation with a
maximum f raction of limiting po'aer density (MFLPD) greater
than the fraction of rated power (FB P) , where:

FRP = fraction of rated thermal
power ( 3 29 3MWt) .

MFLPD = maximum fraction of limiting -

power density where the
limiting power dencity is
18.5 KW/ft for all 7x7 fuel
and 13.4 KW/ft for all 8x8
fuel.

The ratio of FRP to MFLPD shall te set equal to 1.0 unless
the actual operating value is less than the design value of
1.0, in which case the actual operating value will be used.

W = Loop Recirculation flow in percent of
design. W is 100 for core flow of
102.5 million lb/hr or greater.

Trip level setting is in percent of rated power (3293 MWt) .
13. See Section 2.1.A.1.

bdiS226
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PEAPS UNIT 3

4.1 EASES (Cont'd)

Experience with passive type instruments in generating
stations and substations indicates that the specified
calibrations are adequate. For those devices which employ
amplifiers, etc., drift specifications call for drif t to be
less than 0.4% month; i.e., in the period of a month a
maximum drif t of 0.4% could occur, thus providing for
adequate margin.

For the APRM systems, drift of electronic aparatus is not the
only consideration in determining a calibration frequency.
Change in power distribution and loss of chamber sensitivty
dictate a calibration every seven days. Calibration on thisfrequency assures plant operation at or below thermal limits.
A comparison of Tables 4.1. 2 and 4.1.3 indicates that two
instrument channels have not been included in the latter
tables. These are: mode switch in shutdown and manual

All of the devices or sensors associated with thesescram.

scram functions are simple on-off switches, and, hence,
calibration during operation is not applicable.

B. The MFLPD is checked once per day to determine if the AERM
scram requires adjustment. Only a small number of control
rods are moved daily and thus the MFLPD is not expected to
change significantly. Therefore, a daily check of the MFLPD
is adequate.

The sensitivity of LPRM detectors decreases with exposure to
neutron flux at a slow and approximately constant rate. This
is compensated for in the APRM system by calibrating twice a
week using heat balance data and by calibrating individual
LPRM's every 6 weeks, using TIP traverse data.

N00r& ]
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|- TABLE 3.2.0
.

II STRUF. " TATIO:I THAT IITITIATES CO:: TROL ROD BLCCKS
,

-

. _ - _

Mininun : o.
Of Operable

1:unber of InctrunentInctr=ent Inct =.ent Trip Level Setting Channelc Provided ActionChannelc Per
gs Trip Systen by Desi n_.

C
.,s..'s

Tr""7
. 2.Wp 2 AFF2 Upacale (Flow 1(0.66W+h2)x FRP 6 Inst. Channels (1)T ~M Biaced) MFLPD (2C":,'% . i

b 2 AFP2 Upacale (Startup f12is 6 Inct. Channela (1)
(_. . c_. Mode).

;,.,...-

TC '. ') 2 APEI Downceale
p(~f) ->2.$ indicated on 6 Inct. Channela (1)

.

acale
EL::lD
tC,J l (7) Rod Block Monitor -(0. 66'.i+L1 )x FRP4t

(rlow Biased) MFLPD (") 2 Inct. Channela (1)a. o
rz Tc
TQ3 1 (7) Rod Block Monitor 72.5 indicated on 2 Inct. Channels (1)C'aA -

Downccale
~

Lc.m.ry acale

ph.a,I"M
#Et

3 IFJ: Do.mccale (3) >2.5 indicated on 8 Inst. Channels (1)C
ccale

3 IF2 Detector not in (8) 8 Inct. Channela (1)Startup Pocition C/i
3 IEI Upacale CJi 1108 indicated on 8 Lnct. Channela (1)> Z scaleM N

h 2 ($) STOI Detector not in (h) h Inst. Channels (1)
e

g Startup Pocition
e

cp 2 (5) (6) SEM Upecale 110' countc/ cec. h Inst. Chdnnels (1)

.

m
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PBAPS Unit 3

NOTES FOR TABLE 3.2.C

1. For the startup and run positions of the Reactor Mode
Selector Switch, there shall be two operable or tripped trip
systems for each function. The SRM and IRM blocks need not
be operable in "Run" mode, and the APRM and RBM rod blocks
need not be operable in "Startup" mode. If the first columncannot be met for one of the two trip systems, this condition
may exist for up to seven days provided that during that time
the operable system is functionally tested immediately and
daily thereafter; if this condition lasts longer than seven
days, the system shall be tripped. If the first column
cannot be met for both trip systems, the systems shall be
tripped.

2. This equation will be used in the event of operation with a
maximum fraction of limiting power density (MFLPD) great ~er
than the f raction of rated power (FRP) where:

FRP = fraction of rated thermal power (3293 MWt)

MFLPD = maximum fraction of limiting power density where the
limiting power density is 18.5 KW/ft for all 7x7 fuel
and 13.4 KW/ft for all 8x8 fuel.

The ratio of FRP to MFLPD shall be set equal to 1.0 unless
the actual operating value is less than the design value of
1.0, in which case the actual operating value will be used.
W = Loop Recirculation flow in percent of design.

W is 100 for core flow of 102.5 million lb/hr or greater
Trip level setting is in percent of rated power (32 93 MWt) .

3. IRM downscale is bypassed when it is on its lowest range.
4. This function is bypassed when the count rate is 2 100 cps.
5. One of the four SRM inputs may be bypassed.
6. This SRM function is bypassed when the IRM range switches are

on range 8 or above.

7. The trip is bypassed when the reactor power is 5 30%.
8. This function is bypassed when the mode switch is placed in

Run.

56S229
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PEAPS Unit 3

3.3 and 4.3 BASES (Con t ' d. )

B. Control Rods

1. Control rod dropout accidents as discussed in the FSAR can
lead to significant core damage. If coupling integrity is
maintained, the possibility of a rod dropout accident is
eliminated. The overtravel position feature provides a positive
check as only uncoupled drives may reach this position. Neutron
instrumentation response to rod movement provides a verification
that the rod is following its drive. Absence of such response to
drive movement could indicate an uncoupled condition. Rodposition indication is required for proper function of the rod
sequence control system and the rod worth minimizer (RWM).
2. The control rod housing support restricts the outward
movement of a control rod to less then 3 inches in the extremely
remote event of a housing failure. The amount of reactivity-
which could be added by this small amount of rod withdrawal,
which is less than a normal single withdrawal increment, will not
contribute to any damage to the primary coolant system. The
design basis is given in subsection 3.5.2 of the FSAR and the
saf ety evaluation is given in subsection 3. 5. 4. This support is
not required if the reactor coolant system is at atmospheric
pressure since there would then be no driving force to rapidly
eject a drive housing. Additionally, the support is not required
if all control rods are fully inserted and if an adequate
shutdown margin with one control rod withdrawn has been
demons tra ted, since the reactor would remain subcritical even in
the event of complete ejection of the strongest control rod.
3. The Rod Worth Minimizer (RWM) and sequence mode of the Rod
Sequence Control Systen (RSCS) restrict withdrawals and
insertions of control rods to prespecified sequences. The group
notch mode of the RSCS restricts movement of rods assigned to
each notch group to notch withdrawal and insertion. All patterns
associated with these restrictions have the characteristic that,
assuming the worst single deviation from the restrictions, the
drop of any control rod from the fully inserted position to the
position of the control rod drive would not cause the reactor to
sustain a power excursion resuiting in the peak enthalpy of any
pellet exceeding 280 calories per gram. An enthalpy of 280
calories per gram is well below the level at which rapid fuel
dispersal could occur (i. e. , 425 calories per gram) . Primary
system damage in this accident is not possible unless a
significant amount of fuel is rapidly dispersed. Ref. Sections
3.6.6, 14. 6. 2 and 7.16. 3. 3 of the FSAR, NEDC-10527 and
supplements thereto, and NEDE-24011-P-A.

4S230
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PBAPS Unit 3

3.3 and 4.3 BASES (Cont ' d)
C. Scram Insertion Times

The control rod system is designed to bring the reactor
subcritical at a rate fast enough to prevent fuel damage; i.e.,
to prevent the MCPR from becoming less than 1.07. Analysis of
the limiting power transients shows that the negative reactivity
rates resulting from the scram (Re f. NEDO-24 2 04 A) with the
average response of all drives as given in the above
Specification, provide the required protection, and the MCPR
remains greater than 1.07.

The numerical values assigned to the specified scran performanca
are based on the analysis of data from other BWR's with control
rod drives the same as those on Pecch Bottom.

.

The occurrence of scram times within the limits, but
significantly longer than the average, should be viewed as an
indication of a systematic problem with control rod drives
especially if the number of drives exhibiting such scram times
exceeds one control rod of a (5x5) twenty-five control array.
In the analytical treatment of the transients, 390 milliseconds
are allowed between a neutron sensor reaching the scram point and
the start of negative reactivity insertion. This is adequate and
conservative when compared to the typically observed time delay
of about 270 milliseconds. Approximately 70 milliseconds after
neutron flux reaches the trip point, the pilot scram valve
solenoid power supply voltage goes to zero and approximately 200
milliseconds later, control rod motion begins. The 200
milliseconds are included in the allowable scram insertion times
specified in Specification 3.3.C. In addition the control rod
drop accident has been analyzed in NEDO-10527 and its supplements
1& 2 for the scram times given in Specification 3. 3.C.

Surveillance requirement 4.3.C was originally written and used as
a diagnostic surveillance technique during pre-operational and
startup testing of Dresden 26 3 for the early discovery and
identification of significant changes in drive scram performance
following major changes in plant operation. The reason for the
application of this surveillance was the unpredicatable and
degraded scram performance of drives at Dresden 2. The cause of
the slower scram performances has been conclusively

MS231
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3.4 STANDBY LIQUID CONTROL 4.4 STANDBY LIQUID CCNTROL
SYSTEM SYSTEM

ADplicability: Applicability:

Applies to the operating Applies to the surveillance
status of the Standby requirements of the
Liquid Control System Standby Ligt.id Control

System

Obiective Obiective

To assure the availability To verify the operability
of a system with the of the Standby Liquid
capability to shut down the control System.
reactor and maintain the
shutdown. condition
without the use of
control rods.

.

Specification Specification

A. Normal System Availability A. Normal System Availabilitt

1. During periods when fuel is The operability of the
in the reactor and prior to Standby Liquid Control
startup from a Cold Condi- System the performance of
tion, the Standby Liquid the following tests:
Control System shall be
operable, except as specified 1. At least once per month
in 3,4.B below. This system each pump loop shall be
need not be operable functionally tested by
when the reactor is in recirculating demineralized
the Cold Condition and all water to the test tank.
control rods are fully
inserted and Specification
3.3.A is net. 2. At least once during each

operating cycle:

a. Check that the setting of
the system relief valves is
1400<P<1680 psig.

b. Manually initiate the system,
except explosive valves.
Pump boron solution
through the recirculation
path and back to the
Standby Liquid control

S5S232 Solution Tank. Minimum
pump flow rate of 43 gpm
against a system head of
1225 psig shall be
verified. After pumping
boron solution the system
will be flushed and
demineralized water.

-115-
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3. 4 ' EASES

STANDBY LIQUID CONTFOL SYSTEM

The conditions under which the Standby Liquid Control SystemA.

must provide shutdown capability are identified via the Plant
Nuclear Sa fety Operational Analysis (Appendix G). If no morethan one operable control rod is withdrawn, the basic
shutdown reactivity requirement for the core is satisfied and
the Standby Liquid Control system is not required. Thus, the
basic reactivity requirement for the core is the primary
determinant of when the liquid control system is required.
The purpose of the liquid control system is to provide the
capability of bringing the reactor from full power to a cold,
xenon-free shutdown condition assuming that none of the
withdrawn control rods can be inserted. To meet this -

objective, the liquid control system is designed co inject a
quantity of boron that produces a concentration of 660 ppm of
boron in the reactor core in less than 125 minutes. The 660
ppm concentration in the reactor core will bring the reactor
from full power to at least a 3.0%^ k subcritical condition,
considering the hot to cold reactivity difference, xenon
poisoning, etc. The time requirement for inserting the boron
solution was selected to override the rate of reactivity
insertion caused by cooldown of the reactor following the
xenon poision peak.

The minimum limitation on the relief valve setting is
intended to prevent the recycling of liquid control solution
via the lif ting of a relief valve at too low a pressure. The
upper limit on the relief valve settings provides system
protection from overpressure.

D. Only one of the two standby liquid control pumping loops is
needed for operating the system. One inoperable pumping
circuit does not immediately threaten shutdown capability,
and reactor operation can continue while the circuit is being
repaired. Assurance that the remaining system will perform
its intended function and that the long term average
availability of the system is not reduced is obtained for a
one out of two system by an allowable equipment out of
service time of one third of the normal surveillance
frequency. This method determines an equipment out of
service time of ten days. Additional conservatism isintroduced by reducing the allowable out of service time to
seven days, and by increased testing of the operable
redundant component.

b5S233
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PBAPS Unit 3

3.4' BASES (Cont'd.)

C. Level indication and alarm indicate whether the solution
volume has changed, which might indicate a possible solution
concentration change. The test interval has been established
in consideration of these factors. Temperature and liquid
level alarms for the system are annunciated in the control
room.

The solution is kept at least 100F above the saturation
temperature to guard against boron precipitation. The margin
is included in Figure 3.4.2.

The volume versus concentration requirement of the solution
is such that, should evaporation occur from any point within
the curve, a low level alarm will annunciate before the
temperature versus concentration requirements are exceeded.

The quantity of stored boron includes an additional margin
(25 percent) beyond the amount needed to shut down the
reactor to allow for possible imperfect mixing of the
chemical solution in the reactor water.
A minimum quantity of 3080 gallons of solution having a 19.3

|percent sodium pentaborate concentration, or the equivalent
as shown in Figure 3.4.1, is required to meet this shutdown
require ment . The minimum required pumping rate of 43 gpm is
based on the injection of the maximum volume permitted in
Figure 3.4.1 in less than 125 minutes.

MS23G
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LIMITING CONDlTIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.I Average Planar LHGR 4.5.I Average Planar LHGR

During power operation, the APLHGR The APLHGR for each type of fuel
for each type of fuel as a function as a function of average planar
of average planar exposure shall not exposure shall be checked daily
exceed the limiting value shown in during reactor operation at
Figure 3.5.1.A, B, C, D, F,G S H 225% rated thermal power.
as applicable. If at any time during
operation it is determined by normal
surveillance that the limiting value
of APLHGR is being exceeded, action
shall be initiated within one (1)
hour to restore APLHGR to within pre-
scribed limits. If the APLHGR is not
returned to within prescribed limits -

within five (5) hours reactcr power
shall be decreased at a ratt which
would bring the reactor to the cold
shutdown condition within 36 hours
taless APLHGR is returned to within
limits during this period. Surveil-
lance and corresponding action shall
continue until reactor operation is
within the prescribed limits.

3.5.J Local LHGR 4.5.J Local LHGR

During power operation, the linear The LHGR as a function of corehea t generation rate (LHGR) of height shall be checked daily
any rod in any fuel asscmbly at during reactor operation at
any axial location shall not exceed 225% rated thermal power.
the maximum allowable LHGR as calcu-
lated by the following equation:

LHGR5LHGRd [ 1- ( AP/P) nax (L/LT) ]

LHGRd = Design LHGR
18.5 kW/ft for 7x7 fuel=

, ..

13.4 kW/ft for all 8x8 feel DDS236
( AP/P) max = Maximum power

spiking penalty
0.026 for 7x7 fuel=

0.000 for 8x8 fuel=

LT = Total core length
12.167 ft for 7x7 6 8x8 fuel=

12.5 ft for 8x8R, 8x8 PTA and P 8x8R fuel=

L = Axial position above bottom of
core

.
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Table 3. 5-2

OPERATING LIMIT MCPR VALUES AS DETERMINED FROM
INDICATED TRANSIENTS FOR VARIOUS CORE EXPOSURES

MCPR Operating Limit
Fuel Type Far Incremental Cycle 4 Core Average Exposure

BOC to 2000 MWD /t 2000 MWD /t before EOC
Before EOC To EOC

7x7 1. 23 (LH) 1.23 (LR)
8x8 1.24 (LH) 1.30 (LR) ~

PTA SP 8X8R 1.27 (RWE) 1.32 (;LR)
8x8R 1.27 (RWE) 1.30 (LR)

RWE - Rod Withdrawal Error
LR - Load Rejection with failure of bypass valves to open
LH - Loss of 1000F Feedwater Heating

Eb&O]
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3.5 BASES (Cont'd).

The HPCI and RCIC as well as all other Core Standby Cooling
Systems must be operable when starting up from a cold
Condition. It is realized that the HPCI is not designed to
operate until reactor pressure exceeds 150 psig and is
automatically isolated before the reactor pressure decreases
below 100 psig. It is the intent of this specification to

that when the reactor is being started up from a coldassure
condition, the HPCI is not known to be inoperable.

D. RCIC System

The RCIC is designed to provide makeup to the nuclear system
as part of the planned operation for periods when the main
condenser is unavailable. The nuclear safety analysis, FSAR
Appendix G, shows that RCIC also services for decay heat
removal when feed water is lost. In all other postulated
accidents and transients, the ADS provides redundancy for the
HPCI. Based on this and judgements on the reliability of the
HPCI system, an allowable repair time of 1 month is
specified. Immediate and weekly demonstrations of HPCI
operability during RCIC outage is censidered adeuquate based
on judgement and practicality.

E. Automatic Depressurization System (ADS)

The limiting conditions for operating the ADS are derived
from the Station Nuclear Operational Analysis (Appendix G) and a
detailed functional analysis of the ADS (Section 6) .

This specification ensures the operability of the ADS under
all conditions for which the automatic or manual
depressurization of the nuclear system is an essential
response to station ubnormalities.

The nuclear system pressure relief system provides automatic
nuclear system depressurization for small breaks in the
nuclear systen so that the low pressure coolant injection
(LPCI) and the core spray subsystems can operate to protect
the fuel barrier.

Eecause the Automatic Depressurization System does not
provide makeup to the reactor primary vessel, no credit is
taken for the steam cooling of the core caused by the system
actuation to provide further conservatism to the CSCS.
Performance analysis of the Automatic Depressurization System
is considred only with respect to its depressurizing ef fect
in conjunction with LPCI or Core Spray and is based on 4
valves. There are five valves provided. 6082g
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3.5 BASES (Cent ' d . )

H. Engineering Safeguards Compartments Cooling and Ventilation

One unit cooler in each pump compartment is capable of providing
adequate ventilation flow and cooling. Engineering analyses
indicate that the temperature rise in safeguards compartments
without adequate ventilation flow or cooling is such that
continued operation of the safeguards equipment or associated
auxiliary equipment cannot be assured. Ventilation associated
with the High Pressure Service Water Pumps is also associated
with the Emergency Service Water pumps, and is specified in
Specification 3.9.

I. Averaqe. Planar LHGR

This specification assures that the peak cladding temperature
following the postulated design basis loss-of-coolant accident
will not exceed the limit specified in the 10 CFR Part 50,
Appendix K.

The peak cladding temperature (PCT) following a postulated loss-
of-coolant accident is primarily a function of the average heat
generation rate of all the rods of a fuel assembly at any axial
location and is only dependent, secondarily on the rod to rod
power distribution within an assembly. The peak clad temperature
is calculated assuming a LHGR for the highest powered rod which
is equal to or less than the design LEGE. This LHGR times 1.02
is used in the heat-up code along with the exposure dependent
steady state gap conductance and rod-to-rod local peaking
factors. The Technical Specification AFLHGB is this LHGR of the
highest powered rod divided by its local peaking f actor. The
limiting value for APLHGR is shown in Figure 3. 5.1. A, B, C, D, F,
G, and H.

The calculational procedure used to establish the APLHGR shown on
Figures 3.5.1.A, B, C, D, F, G, and H is based on a loss-of-
coolant accident analysis. The analysis was performed using
General Electric (GE) calculational models which are consistent
with the requirements of Appendix K to 10 CFR Part 50. A
complete discussion of each code employed in the analysis is
presented in Reference 4. Input and model changes in the Peach
Bottom loss-of-coolant analysis which are different from the
previous analyses performed with Reference 4 are described in
detail in Reference 8. These changes to the analysis include:
(1) consideration of the counter current flow limiting (CCFL)
effect, (2) corrected code inputs, and (3) the ef fect of drilling
alternate flow paths in the bundle lower tie plate.

uuMS
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3.5.I BASES (Con t ' d. )

A list of the significant plant parameters to the loss-of-coolant
accident analysis is presented in Table 3.5-1.

J. Local LHGR

This specification assures that the linear heat generation rate
in any 7X7 fuel rod is less than the design linear heat
generation if fuel pellet densification is postulated. The power
spike penalty specified is based on the analysis presented in
Section 3.2.1 of Reference 1 and References 2 and 3, and assumes
a linearly increasing variation in axial gaps between core bottom
and top, and assures with a 9 5% confidence, that no more than one
fuel rod exceeds the design linear heat generation rate due to
power spiking. The LHGR as a function of core height shall be
checked daily during reactor operation at 225% power to determine
if fuel burnup, or control rod movement has caused changes in
power distribution. For LHGR to be a limiting value below 25%
rated thermal power, the MTPF would have to be greater than 10
which is precluded by a considerable margin when employing any
permissible control rod pattern. The densification power spiking
penalty for the 8X8 fuel types is applied to the calculated
LHGR's for the fuel loading error accident and the rod withdrawal
error event in reference 6.

K. Minimum Critical Power Ratio (MCFF)
Operating Limit MCFR

The required operating limit MCPR's at steady state operating
conditions as specified in Specification 3.5.K are derived from
the established fuel cladding integrity Safety Limit MCPR of
1.07, and analyses of the abnormal operational transients
presented in References 6 and 7. For any abnormal operating
transient analysis evaluation with the initial condition of the
reactor being at the steady state operating limit it is required
tha t the resulting MCFR does not decrease below the Saf ety Limit
MCPR at any time during the transient assuming instrument trip
setting given in Specification 2.1.

To assure that the fuel cladding integrity Safety Limit is not
exceeded during any anticipated abnormal operational transient,
the most limiting transients have been analyzed to determine
which result in the largest reduction in critical power ratio
(CPR) . The type of transients evaluated were loss of flow,
increase in pressure and power, positive reactivity insertion,
and coolant temperature decrease.

wS240
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3.5.K EAS ES (Cont ' d. )

A brief summary of the analytical method used to determine the
nuclear characteristics is given in Section 3 of Feference 7.

Analysis of the abnormal operationa] transients is presented in
Section 5.2 of Reference 7. Input data and operating conditions
used in this analysis are shown in 7able 5-8 of Reference 7 and
Section 7 of Reference 6.
L. Average Planar LHGR (APLHGR), Local LHGB, and Minimum

Critical Power Ratio (MCPR)
,

In the event that the calculated value of APLHGR, LHGR or MCPR
exceeds its limiting value, a determination is made to ascertain
the cause and initiate corrective action to restore the value to
within prescribed limits. The status of all indicated limiting
fuel bundles is reviewed as well as input data associated with
the limiting values such at power distribution, instrumentation
data (Traversing In-core Pro. e-TIP, local Power Range Monitor -
LPRM, and reactor heat balanc e instrumentation) , control rod
con figura tion, etc., in order to determine whether the calculated
values are valid.

Ju the event that the review indicates that the calculated value
exceeding limits is valid, corrective action is immediately
undertaken to restore the value to within prescribed limits.
Following corrective action, which may involve alterations to the
control rod configuration and consequently changes to the core
power distribution, revised instrumentation data, including
changes to the relative neutron flux distribution for up to 43
incore locations is obtained and the power distribution, APLHGR,
LHGR and MCPR calculated. Corrective action is initiated within
one hour of an indicated value exceeding limits and verification
that the indicated value is within prescribed limits is obtained
within five hours of the initial indication.
In the event that the calculated value of APLHGR, LHGR or MCPR
exceeding its limiting value is not valid, i.e., due to an
erroneous instrumenta tion indication etc. , corrective action is
initiated within one hour of an indicated value exceeding limits.
Verification that the indicated value is within prescribed limits
is obtained within five hours of the initial indication. Such an
invalid indication would not te a violation of the limiting
condition f or operation and therefore would not constitute a
reportable occurrence.

-E,DU
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3.5'L BASES (Cont ' d . )

Operating experience has demonstrated that a calculated value of
APLHGR, LHGR or MCPR exceeding its limiting value predominately
occurs due to this latter cause. This experience coupled with
the extremely unlikely occurrence of concurrent operation
exceeding APLHGR, LHGR or MCPR and a Loss of Coolant Acc 2ent or
applicable Abnormal Operational Transients demonstrates that the
times required to initiate corrective action (1 hour) and restore
the calculated value of APLHGR, LHGR or MCPR to within prescribed
limits (5 hours) are adequate.

3.5.M. References
1. " Fuel'Densification Effects on General Electric Boiling Water

Reactor Fuel", Supplements 6, 7, and 8 NEDM-10735, Augus~t
1973.

2. Supplement 1 to Technical Report on Densifications of General
Electric Reactor Fuels, December 14, 1974 (Regulatory Staf f) .

3. Communication: V. A. Moore to I. S. Mitchell, " Modified GE
Model for Fuel Densification", Docket 50-321, March 27, 1974.

4. General Electric Company Analytical Model for Loss-of-Coolant
Analysis in Accordance with 10 CFR 50, Appendix K, NEDE-20566
(Draft), Augu st 1974.

5. General Electric Refill Reflood Calculation (Supplement to
SAFE Code Description) transmitted to the USAEC by letter, G.
L. Gyorey to Victor Stello, Jr. , dated December 20, 1974.

6. Supplemental Reload Licensing Submittal For Peach Bottom
Atomic Power Station Unit 3 Reload No. 3, NEDO-24204A, July,
1979.

7. General Electric Boiling Water Reactor Generic Reload Fuel
Application. NEDO- 24 011- P- A.

8. Loss-of-Coolant Accident Analysis For Peach Bottom Atomic
Power Station Unit 3, NEDO-24082, December 1977.
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TABLE 3.5-1
.

SIGNIFICANT INPUT PARAMETERS TO THE

LOSS-CF-COOLANT ACCICENT ANALYSIS

PLANT PARAtiETERS:

Core Thermal Power 3440 MWt which corresponds
to 105% of rated steam ficw

Vessel Steam Output 14.05 x 106 1bm/h which
corresponds to 105% of,

rated steam flow

Vessel Steam Dome Pressure 1055 psia -

Recirculatien Line Break
Area for Large Breaks -

Discharge 1.9 ft2 (DBA)
Su c '. ion 4.1 ft2

Assumed Number of
Drilled Bundles 432

FUEL PARAMETERS: Peak Technical Initial
Specification Design Minimum
Linear Heat Axial Critical

Fuel Bundle Generation Rate Peaking Power
Fuel Type Geometry __ (KW/ f t) Factor Ratio

7x7, Type 2 7x7 18.5 1. 5 1.2

7x7, Type 3 7x7 18.5 1.5 1. 2

8x8, Type H 8x8 13.4 1.4 1.2

8x8, Type L 8x8 13.4 1.4 1.2

8x0 PTA 8x8 13.4 1.4 1.2

8x8R 8x8 13.4 1.4 1.2

P 8x8R 8x8 13.4 1.4 1.2
Type H

553243

A more detailed list of input to each model and its source is
presented in Section II of Reference 5.

Amendment No. 33, 41 -140e-
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3.6.A Thermal and Pressurization 4.6.3. Thermal and Pressurization
Limitations (Con t' d) Limitations (Cont'd)

Selected neutron flux
-

specimens shall be removed
during the third refueling
outage and tested to ex-
perimentally verify or
adjust the calculated values
of integrated neutron flux
that are used to determine the
NDTT for Figure 3.6.1

3. The reactor vessel head bolting 3. When the reactor vessel head
studs shall not be under bolting studs are tensioned
tension unless the temperature and the reactor is in a Cold
of the vessel head flange condition, the reactor
and the head is greater vessel shall temperature
than 1000F. immediately below the head

flange shall te permanently
recorded. -

4. The pump in an idle recircu- 4. Prior to and during startup
lation loop shall not be of an idle recirculation
started unless the tempera- loop, the temperature of the
tures of the coolant within reactor coolant in the
the idle and opera ting recir- operating and idle loops
culation loops are within shall be permanently logged.
500F of each other.

5. The reactor recirculation 5. Prior to starting a recir-
pumps shall no' Le started culation pump, the reactor
unless the coolant tempera- coolant temperatures in the
tures between the dome and dome and in the bottom headthe bottom head drain are drain shall be compared and
within 145 F. permanently logged.

66S245
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PBAPS Unit 3

3.6.A & 4.6.A. Bases (Cont ' d)

The vessel pressurization temperatures at any time period can be
determined from the thermal power output of the plant and its
relation to the neutron fluence and from Figure 3.6.1, 3.6.2, or
3.6.3 in conjunction with Figure 3.6.4. Note: Figure 3.6.3
includes an additional 400F margin required by 10 CFR 50 Appendix
G.

Neutron flux wires and samples of vessel material are installed
in the reactor vessel adjacent to the vessel wall at the core
midplane level. The wires and 'amples will be removed and tested
to experimentally verify the values used for Figure 3.6.4.

As described in paragraph 4.2.5 of the Safety Analysis report,
detailed stress analyses have been made on the reactor vessel f or
both steady state and transient conditions with respect to -

material fatigue. The results of these transients are compared
to allowable stress limits. Requiring the coolant temperature in
an idle recirculation loop to be within 500F of the operating
loop temperature before a recirculation pump is started assures
that the changes in coolant temperature at the reactor vessel
nozzles and bottom head region are acceptable.

The plant safety analyses (Re f: NECO- 24 20 4 A) states that all MSIV
valve closure - Flux scram is the event which satis fies the ASME
Boiler and Pressure Code requirements for protection from the
consequences of pressure in excess of the vessel design pressure.
The reactor vessel pressure code limit of 1375 psig, given in
Subsection 4.2 of the FSAR, is well above the peak pressure
produccd by the above overpressure event.

55S246
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PBAPS Unit 3

3.6.D 6 4.6.D BASES

Sa f ety and Relief Valves

The safety / relief and safety valves are required to be operable
above the pressure (122 psig) at which the core spray system is
not designed to deliver full flow. The pressure relief system
for each unit at the Peach Uottom APS has been sized to meet two
design bases. First, the total capacity of the s af ety/ relief and
the safety valves has been established to meet the overpressure
protection criteria of the ASME code. Second, the distribution
of this required capacity between safety / relief valves and safety
valves has been set to meet design basis 4.4.4.1 of subsection
4.4 of the FSAR which states that the nuclear system
safety / relief valves shall prevent opening of the safety valves
during normal plant isolations and load rejections.
The details of the analysis which shows compliance with the ASME
code requirements is presented in subsection 4.4 of the FSAR and
the Reactor Vessel Overpressure Pro *ection Summary Technical
Report presented in Appendix E of the FSAF.

Eleven safety / relief valves and two safety valves have been
installed on Peach Ectton Unit 3 with a total capacity of 79.51%
of rated steam flow. The analysis of the worst overpressure
transient, (3-second closure of all main steam line isolation
valves) neglecting the direct scram (valve position scram)
results in a maximum vessel pressure of 1301 psig if a neutron
flux scram is assumed. This results in a 74 psig margin to the
code allowable overpressure limit of 1375 psig.

To meet the power generation design basis, the total pressure
relief system capacity of 79. 51% has been divided into 65.96%
saf e ty/ relief (11 valves) and 13.55% safety (2 valves). The
analysis of the plant isolation transient (Load Rejection with
bypass valze failure to open) assuming a turbine trip scram is
presented in NEDO-24204A. This analysis shows that the 11
safety / relief valves limit pressure at the safety valves to 25
psi below the setting of the safety valves. Therefore, the
safety valves will not open.

Experience in safety / relief and safety valve operation shows that
a testing of 50 per cent of the valves per year is adequate to
detect failure or deteriorations. The safety / relief and safety
valves are benchtested every second

baSDW
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PBAPS Unit 3

5. 0 MAJOR DESIGN FEATURES

5.1 SITE FEATURES

The site is located partly in Peach Bottom Township, York County,
partly in Drumore Township, Lancaster County, and partly in
Fulton Township, Lancaster County, in southeastern Pennsylvania
on the westerly shore of Conowingo Pond at the mouth of Rock Run
Creek, It is about 38 miles north-northeast of B'ltimore,
Maryland, and 63 miles west-southwest of Philadelphia,
Pennsylvania. Figures 2.2.1 through 2.2.4 of the FSAR show the
site location with respect to surrounding communities.

5.2 REACTOR

A. The core shall consist of not more than 764 fuel assemblies.
7x7 fuel assemblies shall contain 49 fuel rods and 8 x 8
fuel assemblies shall contain 62 or 63 fuel rods. -

B. One Pressurized Test Assembly may be inserted in the Core for
up to four full fuel cycles.

C. The reactor core shall contain 185 cruciform-shaped control
rods. The control material shall be toron carbide powder
(B.C) compacted to approximately 70% of the theoretical
density.

D. One Fast Scram Control Rod Drive may be utilized during the
fourth fuel cycle operation.

5.3 REACTOR VESSEL

The reactor vessel shall L.e as described in Table 4.2.2 of the
FSAR. The applicable design codes shall te as described in Table
4.2.1 of the FSAR.

c.o 5
5.4 C_ONTAINMENT #

A. The principal design parameters for the primary containment
shall be as given in Table 5.2.1 of the FSAF. The applicable
design codes shall be as described in Appendix M of the FSAR.

B. The secondary containment shall be as described in Section
5.3 of the FSAR.

C. Penetrations to the primary containment and piping passing
through such penetrations shall be designed in accordance
with standards set forth in Section 5. 2.3.4 of the FSAR.
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