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ENCLOSURE 1

VOGTLE ELECTRIC GEMERATING PLANT
REQUEST FOR TECHNICAL SPECIFICATIONS CHANGES
VANTAGE-S FULL DESIGN

BASIS FOR PROPOSED CHANGES

Proposed Changes

The proposed Technical Specifications changes are listed in the attached
table. The proposed changes are based on the operational and core design
benefits provided through use of the VANTAGE-5 fuel design in conjunction
with improved computer code methodolocies,

Basis

In order to implement a long-term fuel management strategy pianned by
Georgia Power Company (GPC) for the Vogtle Electric Generating Plant (VEGP)
Units 1 and 2, it has been decided tn use reload fuel assemblies of the
Westinghouse VANTAGE-5 desigri. This will require a transition from the
current LOPAR fueled core ‘o a full VANTAGE-5 fueled core. The transition
is expected to be comnleted by the third loading of VANTAGE-5 fuel for each
VEGP unit. This long-term strategy includes the implementaiion of high
energy 18-month fuel cycles with high capacity factors, low leakage loading
patterns, and extended fuel burnup. In addition, GPC plans to power rerate
VEGP from 3411 to 3565 MWt; however, the Technical Specifications changes
for power rerate are not being pursued in this license amendment request.

The Technical Specifications changes provided in Enclosure 3 are based on
the use of VANTAGE-5 fuel specific design features and use of improved
computer code methodologies. The fuel design features include the smaller
diameter (OFA) fuel rods, mid-span zircaloy grids, Intermediate Flow Mixer
(IFM) grids, natural uranium oxide (U02) axial blankets, Integial Fuel
Burnable Absorbers (IFBA), extended fuel burnup, and reconstitutable top
nozzles. The new computer code methodologies relative to the current VEGP
safety analyses include the BART/BASH (large-break LOCA), NOTRUMP
(small-break LOCA), and improved THINC-IV (thermal-hydraulics) computer
codes, as well as the Revised Thermal Design Procedure (RTDP), WRB-2 DNB
correlation, and Relaxed Axial Offset Control (RAOC) strategy. Each
Technical Specifications change associated with either the change to
VANTAGE-5 fuel or change in methodology is discussed below.

enclosure 3 provides instructions for incorporating the proposed VANTAGE-S
Fuel Design Technical Specifications changes. Since VEGP uses combined
Units 1 and 2 Technical Specifications, the instructions for incorporating
the proposed changes for each unit will be done in two phases. The first
phase is the proposed Technical Specifications changes involving the first
fuel loading of VANTAGE-5 fuel in Unit 1 in late September 1991. At this
point in time, the proposed Technical Specifications changes discussed
below only apply to VEGP Unit 1, while VEGP Unit 2 will continue to operate
with the existing Technical Specifications until its initial loading of



ENCLOSURE 1
Page 2

VANTAGE-5 fuel scheduled for February 1992. Therefore, the second phase
fully implements the proposed VANTAGE-5 Fuel Design Technical
Specifications changes discussed below for both VEGP Units ] and 2.
Enclosure 3 provides the Technical Specifications changes which implement
this two-phase process.

The Technical Specifications changes for the core safety limits and
over-temperature delta-T and over-power delta-T setpoints (Technical
Specifications 2.1 and 2.2) were changed as a result of using DNB margin
atied through the use of the VANTAGE-5 IFM gric¢ feature, improved
HINC-1V code, WRB-1 and WRB-2 DNB correlation, and RTDP. BART/BASH,
NOTRUMP, and RAOC implementation were also factored into these Technical
Specifications changes. The Technical Specifications core limits and
setpoints changes accommodate the use of higher peaking factors for
F-delta-H and Fg, deletion of thimble plugs, axial blankets, IFBAs, the
VANTAGE-5 rod and lattice geometry, higher steam generator tube plugging,
mixed fuel type core DNB and LOCA peak clad temperature transition
penalties, and future power rerate changes. The higher peaking factors
will be revised through the use of the Core Operating Limits Report (COLR).

The Technical Specifications changes to describe the WRB-1, WRB-2, and RTDP
correlation/methods are discussed in the BASES changes to the Technical
Specifications (2.1.] BASES, 3/4.2 BASES, and 3/4.4 BASES). The use of the
VANTAGE-5 fuel design requires the use of the WRB-2 correlation. The WRB-]
corielation is used with the RTDP methodo1o?y for the LOPAR fuel design.
The RTOP methodology was used to statistically combine the uncertainties in
the DNB correlations with the uncertainties in the plant instrumentation,
to provide operational margin to increase the maximum reactor coolant
system average temperature (Tayg) limit, reduce the pressurizer pressure
limit, and reduce the reactor cooiant system flow by the reduction in the
flow measurement uncertainty (Technical Specifications changes to Sections
3/4.2.5 and 3/4.2.5 BASES). These DNB parameter Technical Specifications
changes provide for improved plant operating flexibility.

The Technical Specifications change to Section 3/4.1.3.4 is proposed to
increase the control rod drop time from 2.2 to 2.7 seconds. The VANTAGE-5
IFM grid feature slightly increases the core pressure drop. The VANTAGE-5
guide thimble inside diameter is slightlv reuiced compared to VEGP's
current LOPAR fuel design. Both of these VANT:GE-5 design changes result
in an increased control rod drop time. Therefore, the safety analyses
performed for VEGP's VANTAGE-5 fuel design inccrporated an increased
Technical Specifications control rod drop time of 2.7 seconds.

The Technical Specifications changes to 3/4.2.1, 3/4.2.2, 3/4.2 BASES, and
6.8.1.6 are proposed to implement the NRC-approved RAOC methodology. The
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RAOC methodology provides for increased plant operating flexibility ir
axial power shape control The RAOC methodology, WCAP-10216-P-A (June
1983), forms the basis for changes to the axial flux difference and Fq
surveillance Technical Specifications changes. Since RAOC is being

implemented with the use of VANTAGE-5 fuel, the Fp surveillance Technical
Specifications changes (includes use of a W(z) function) will replace the

current Fyy surveillance Technical Specification (Section 3/4.2.2) The
proposed changes to the Core Operating Limits Report (COLR) references
listed in Technical Specification 6.8.1.6 include the switch from the
current VEGP constant axial offset control methodology to RAOC The new
axial flux difference operating limit envelope associated with RAQC
implementation will be revised through the use of the COLR The Fyy Timits
currently given in the ( R will be removed and replaced with cycle and
burnup-dependent W(z) functions to be implemented with the fu surveillance
Technical Specifications proposed changes

Technical Specifications changes to 3/4.1.2.5, 3/4.1.2.6, and 3/4.5.4 are
proposed to the RWST Minimum Water Temperature to provide additional plant
operating flexibility The changes reduce the minimum RWST water
temperature limiting condition for operation and surveillance limit from
549F to 440F and from 509F to 400F, respectively These proposed change
were only affected by those cafety analyses being performed to support the
use of VANTAGE-5 fuel; therefore, these proposed changes were included in

the VANTAGE-5 safety analyses

Proposed Technical Specifications changes to the BASES Section 3/4.5.4
will provide additional operational and core design flexibility The
change uses the existing RWST boron concentration 1imits and applies the
Leak Before Break (LBB) methodology to the Large Break Loss of Coolant

Accident (LBLOCA) to allow for control rod insertion following the LBLOCA

Allowance for contro)l rod insertion upon a reactor trip during a LBLOCA
(all rods inserted less two control rods---one ejected rod and one Stuck
rod) eliminates the need for higher RWST boron concentration 1imits to
maintain subcriticality at cold conditions during long-term core cooling
post-LOCA conditions. Without LBB methodology application to allow for
control rod insertion during post-LOCA conditions, the RWST boron
concentration 1imits in the Technical Specifications would have had to t

vt

increased which would place undesirable duty on plant eguipment Enclosu
4 supports the use of the LBB methodology to allow for control rod
insertion during the LOCA
The Technical Specifications changes to 3/4.5.1 provide plant operational
flexibility by widening the accumulator water level limits. It is
desirable to widen the accumulator water level range to accommodate
potential changes in water levels that may be experienced over an l18-mont
operating cycle These proposed Technical Specifications changes only
affect those safety analyses being performed to support the use of
VANTAGE-S fuel; therefore, these proposed changes were included in the
'\“\‘0"}‘*:.% E ‘.d“";‘v k\'k"&»('
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The Technical Specifications change to 3/4.3.2, Table 3.3-3 is proposed to
raise the P-11 setpoint from 1970 psi1g to 2000 psig. The change to the
P-1]1 setpoint does not affect any safety analysis results in the VEGP FSAR.
The change to this setpoint increases the band between the safety injection
(SI) block and the SI setpoint. The wider band provides improved plant
operational flexibility.

A significant hazards evaluation (Enclosure 2) has been performed to
support GPC’s conclusion that these proposed Technical Specifications
changes do not involve significant hazards considerations. Safety
evaluations and analyses (Enclosure 4 and Appendices A, B, and C) also have
been performed by Westinghouse to support these proposed Technical
Specifications changes.
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Enclosure 2

VOGTLE ELECTRIC GENERATING PLANT
REQUEST FOR TECHNICAL SPECIFICATIONS CHANGES
VANTAGE 5 FUEL DESIGN

10 CFR 50,92 EVALVATION

Pursuant to 10 CFR 50.92, each application for amendment to an operating
Jicense must be reviewed to determine {f the proposed change involves a
significant hazards consideration. The amendment, as defined below,
describing the Technical Specifications changes associated with implementation
of VANTAGE 5 fuel assemblies, has been reviewed and deemed not to involve
significant hazards considerations., The basis for this determination follows.

Background

In order to implement the long term fuel management strategy planned by Georgia
Power for the VEGP Units 1 and 2, it has been decided vv use 'wivad fuel
assemblies of the Westinghouse VANTAGE 5 design. This strategy includes the
implementation of high energy eighteen menth fuel cycles with high capacity
factors, low leakage loading patterns, and extended fuel burnup. Westinghouse
VANTAGE 5 fuel has been designed to accommodate these operating characteristics
by inclusion of specific design features and by use of improved methodologies
previously approved by the NRC, or under review, These design features include
Intermediate Flow Mixer (IFM) grids, natural uranium oxide (UOp) axial blankets,
Integral Fuel Burnable Absorbers (IFBA), extended fuel burnup, and
Reconstitutable Top Nozzles (RTN). Each feature and methodology change is
discussed below.

Intermediate Flow Mixer (IFM) Grids - The IFM grids promote flow mixing

within the assembly and provide increased DNB margin. This additional margin
can then be applied to accommodate higher design peaking factor values of
F-delta-H and Fg while stil] maintaining operational margin to new core



safety limits and trip setpoints (Technical Specifications Sections 2.1 and 2.2
and associated BASES). The IFM grids also offer additional structural support
for the fuel rods, reduced rod bow and improved seismic stability of the
assembly. The IFM grid feature also increases the core pressure drop; thus

the control rod drop time (Technical Specifications Section 3.1.3.4) was
increased as a result of the increase in core pressure drop.

Axjal Blankets - Axial blankets consist of six inches of natural U0 pellets
(instead of enriched uranium) within the fuel rods at each end of the fuel
stack, which reduces neutron leakage and improves uranium utilization.

Integral Fuel Burnable Absorber ([FBA) - The advantages provided by the IFBA
include improved neutron utilization, since the neutron absorber material is a
thin boride coating on the fuel pellets themselves. This reduces the need for
individual absorber rods which displaces water molecules. Also, burnable
absorber rods continue to absorb neutrons later in core 1ife when this
function is no longer necessary, creating a residual penalty which inhibits
economic fuel use. In contrast, the IFBA’'s capacity to absorb neutrons is
limited and precisely matched to the reactivity depletion of the fuel. The
resulting more efficient use of neutrons enables fuel to last longer, reducing
fuel cost. Because control of reactivity is not required at the blanketed
ends, the IFBA is only added to the fuel in the central portion of the rods.

Extended Burnup - Longer fue)l cycles result in increased rod growth and
production of fission product gas which increases rod internal pressure. By
increasing the fue! rod plenum and providing additional space between the fuel
rod and nozzle, the effects of increased internal rod pressure and vod growth
resulting from longer cycles and extended fuel burnups to a lead rod average
of 60,000 MWD/MTU can be accommodated.

Reconstitutable Top Nozzle (RTN) - The assembly reconstitutable top nozzle
provides the capability to replace damaged fuel rods. This feature avoids the
discharging of an entire assembly for minor fuel damage. The advantage is
increased fuel reliability and reduced fuel costs.
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Improved THINC-IV - This code is used tr perform thermal-hydraulic
calculations for the non-LOCA transients, It calculates coolant density, mass
velocity, enthalpy, void fractions, static pressure and ONBR dictributions
along the flow channels within a reactor core under all expected accident
conditions. The improved THINC-1V design modeling methodology currently under
NRC revirw (WCAP-12330-P, August 1989) replaces the present THINC-IV model.

Reviser Thermal Design Procedyre (RTDP) - With this methodology, ONBR

uncertiinties associated with uncertainties in plant operating parameters,
nuclea ' and thermal parameters and computer codes ar2 statistically combined
with tne DNBR correlation uncertainties. Since the parameter uncertainties are
considered in determining the design 1imit DNBR values, the plant safety
analyses are performed using values of input parameters without uncertainties.
The RTDP methodology was used to provide additional operating margin for the
proposed Technical Specifications Section 3/4.2.5 and associated BASES changes
2.1.1 and 3/4.2.

WRB-2 - This is a DNB correlation that is used for fuel assemblies utilizing
IFM grids. It takes credit for significant improvement in the accuracy of the
critical heat flux predictions over previous ONB correlations as well as for
the reduced grid-to-grid spacing of the VANTAGE 5 fuel assembly mixing vanes.
The WRB-2 DNB correlation is incorporated into the Technical Specifications
BASES Sections 2.1.1, 3/4.2, and 3/4.4,

Relaxed Axial Offset Control (RAOC) - This strategy was developed to provide

wider control band widths and more operator freedom than with Constant Axial
Offset Control (CAOC). RAOC provides wider controi bands particularly at
reduced power by utilizing core margin effectively. The wider operating space
increases plant availability by aliowing quicker plant startups and increased
maneuvering flexibility without reactor trip or reportable occurrences. The
RAOC strategy forms the basis for Technical Spacifications changes 3/4.2.1,
3/4.2.2 and the associated BASES, and Section 6.8.1.6.



Analysis

The proposed Technical Specifications changes to reflect the operational and
core design benefits provided through use of the VANTAGE 5 design in
conjunction with NRC approved (or under review) methodologies are summarized in
Enclosure 1 and the changes are provided in Enclosure 3. The effect of these
changes on plant safety is discussed in detail in the Safety Evaluation
portion of this submittal (Enclosure 4). The implementation of VANTAGE & fuel
includes conservatism for power rerating to 3565 MWt, additional increased
peaking factors, steam generator tube plugging up to ten percent, a reduction
in thermal design flow and various other plant operational margins.

Therefore, the NSSS design parameicrs to which the safety analyses have been
performed in support of VANTAGE 5 fuel have been generated to account for
these future changes. However, these future changes are not being requested
in the licensing amendment.

Results

Ba. °d on the information presented above and the Safety Evaluation in
« ««ure 4, the following conclusions can be reached with respect to
10 Crx 50.92.

1. The VANTAGE 5 fuel related Technical Specifications changes do not involve
a significant increase in the probability or consequences of an accident
previously evaluated in the VEGP FSAR. The mechanical design changes
associated with VANTAGE 5 fuel result in the capability for relaxation of
analytical input parameters such that increased margin can be generated
without violation of any acceptance criteria. This margin can then be
applied towards relaxation of operational limits such as reduced safety
injection flow or increased steam generator tube plugging. In each case
however, the appropriate design and acceptance criteria are met. No new
performance requirements are being imposed on any system or component in
order to suppo-. the revised analysis assumptions. Subsequently, overall
plant inteyrity is 70t reduced. Furthermore, the parameter changes are
a.sociated with features used as limits or mitigators to assumed accident
scenarios and are not accident initiators. Therefore, the probability of
an accident has not increased.

4494F 6-900928 5



The consequences of an accident previously evaluated in the VEGP FSAR are
not increased due to the VANTAGE 5 fuel related Technical Specifications
changes. Evaluation of the radiological consequences of extended fuel
burnup to lead rod average burnups of 60,000 MWD/MTU has been performed
for the transition to VANTAGE 5 fuel. These evaluations have confirmed
that the doses remain w'thin previously approved acceptable l1imits as wel)
as those defined by 10 CFR 100, Therefore, the consequences to the public
resulting from any accident previously evaluated in the VEGP FSAR has not
significantly increased.

The VANTAGE 5 fuel related Technical Specifications changes do not create
the possibility of a new or different kind of accident from any accident
previously evaluated in the VEGP FSAR, Mechanical evaluations have been
performed on the fuel assemblies, fuel rods and control rod drop times to
confirm that their function and reliability are consistent with the
originally supplied equipment. No new accident scenarios, failure
mechanisms or limiting single failures are introduced as a result of the
fuel transition. The presence of VANTAGE 5 fue! assemblies in the core or
the revised analytical assumptions have no adverse effect and do not
challenge the performance of any other safety related system. Therefore,
the possibility of a new or different kind of accident is not created.

The VANTAGE 5 Technical Specifications changes do not involve a
significant reduction in the margin of safety. The margin of safeiy for
fuel related parameters associated with the VANTAGE 5 transition are
defined in the BASES to those Technical Specifications identified in
Enclosure 1. These BASES and the supporting Technical Specifications
values are defined by the accident analyses which are performed to
conservatively bound the operating conditions. These operating conditions
are defined by the Technical Specifications such that the regulatory
acceptance limits will not be exceeded. Performance of analyses and
evaluations for the VANTAGE & fuel transition have cenfirmed that the
operating envelope defined by the Technical Specifications continues to be
bounded by the revised analytical basis, which in no case exceeds the
accaptance limits. Therefore, the margin of safety provided by the
analyses in accordance with these acceptance limits is maintained and not
reduced.

4494F §-900926 6
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ENCLOSURE 3

VOGTLE ELECTRIC GENERATING PLANT
REQUEST FOR TECHNICAL SPECIFICATIONS CHANGES
VANTAGE-5 FUEL DESIGN

INSTRUCTIONS FOR INCORPORATION

The proposed amendment to the Technical Specifications would be
incorporated as follows:

Bhase ]

Attachments la and 1b: Effective following the Vogtle ! Cycle 3 Shutdewn
(Effective as of Vogtle | Cycle 4 Startup)

Remove Page lnsert Page
111 and IV* 111 and lV*
V and VI* V and VI*
XV and XVI* XV and XVI*
XXI11 and XXIV* XXI11 and XXIv*
2-1 and 2-2 2-1 and 2-2, 2-2a
2-3 and 2-4 2-3 and 2-4
2-% and 2-6 2+5 and 2-6
2-7 and 2-8 2-7 and 2-8
2-9 and 2-10 29 and 2 0
2-11 2-11, 2-12 and 2-13, 2-14 and 2-15,
2-16 and 2-17, 2- 18 and 2-19
B 2-1 and B 2-2 B 21 and B 2-la, B 2-2
3/4 1-1] and 3/4 1-12 3/4 1-1) and 3/4 1-12
3/4 1-13 and 3/4 )-14* 3/4 1413 and 3/4 1-14¢
3/4 119 and 3/4 1-20* 3/4 1-19 and 3/4 1-20*
3/4 2-1 and 3/4 2-2 3/4 2-1 and 3/4 2-1a, 3/4 2-2
3/4 2-3 and 3/4 2-4 3/4 2-3 and 3/4 2-4
3/4 2-5 and 3/4 2-6 3/4 2-5 and 3/4 2-6
3/4 2-7 and 3/4 2-8* 3/4 2-7 and 3/4 2-7a, 3/4 2.8*
3/4 2-13 3/4 2-13
3/4 3-33 .nd 3/4 3-34¢ 3/4 3-32 and 3/4 3-34¢
3/4 5-1 and 3/4 5.2* 3/4 5-) and 3/4 5.2¢
3/4 5-9* and 3/4 5-10 3/4 5-9* and 3/4 5-10
B 3/4 2-)1 and B 3/4 2-2 B 3/4 2-1 and B 3/4 2-2
B 3/4 2-3 and B 3/4 2-4 B 3/4 2-3 and B 3/4 2-4
B 3/4 2-5 and B 3/4 2-6 B 3/4 2-5 and B 3/4 2-6, B 3/4 2-7 a
B 3/4 2 8, B3/4 2-9 and B 3/4 2-1
B 3/4 4-] and B 3/4 4.2¢ B 3/4 ] and B 3/4 4.2+
B 3/4 5-1* and B 3/4 5-2 B 3/A 5 1* and B 3/4 §-2
6-2) and 6-21a 6-2] and 6-21a, 6-21b

* Overleaf page containing no changes
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VOGTLE ELECTRIC GENERATING PLANT
REQUEST FOR TECHNICAL SPECIFICATIONS CHANGES
VANTAGE-S FUEL DESIGN "

INSTRUCTIONS FOR INGORPORATION

The proposed amendment to the Technica)l Specifications would be

incorporated as follows:

Phase 2

Attachments 2a and 2b: Effective following the Vogtle 2 Tyclv 2 Shutdown

(Effective as of Vogtle 2 Cycle 3 Stariup)

Remove Page Insert Page

111 and JV* I11 and 1V*
V and VI* V an. VI*
XV and XVI* XV and XvI+
XXI11 and XX]V* XXI1] and XXIV*
2-1 and 2-2, 2-22 2-1 and 2-2
2-3 and 2-4 2-3 and 2-4
2+5 and 2-6 2-5 and 2-6
2-7 and 2-8 2+7 and 2-8
2-9 and 2-10 2-9 and 2-10
2-11, 2-12 and 2-13, 2-14 and 2-15, 2-11

2-16 and 2-17, 2-18 and 2-19
B 21 and B2-la, B 2-2* B 2-1 and B 2-2*
3/4 1-1]1 and 3/4 1-12 3/4 1-1] and 3/4 1-12
3/4 1-13 and 3/4 1-14* 3/4 113 and 3/4 ]1-14*
3/4 119 and 3/4 )-20* 3/4 1-19 and 3/4 1-20*
3/4 2-) and 3/4 2-1a, 3/4 2-2 3/4 2-) and 3/4 2-2
3/4 2- 3' and 3/4 2-4 3/4 2-3* and 3/4 2-4
3/4 2-5 and 3/4 2-6 3/4 2-5 and 3/4 2-6
3/4 2-7 and 3/4 2-7a, 3/4 2-8* 3/4 2-7 and 3/4 2-8*
3/4 2413 3/4 2-13
3/4 3-33 and 3/4 3-34* 3/&4 3-33 and 3/4 3-34¢
3/4 5-1 and 3/4 5-2¢ 3/4 5-1 and 3/4 5.2¢
3/4 5-9* and 3/4 5-10 3/4 5-9* and 3/4 §-10
B 3/4 2- 1 and B 3/4 2-2 B 3/4 2-1 and B 3/4 2-2
B-3/4 2-3 and B 3/4 2-4 B 3/4 2-3 and B 3/4 2-4
B 3/4 2-5 and B 3/4 2-6, B 3/4 2-7 and ’

B 3/4 2-8, B 3/4 2-9 and B 3/4 2-10
B 3/4 5-1* and B 3/4 5-2 B 3/4 5-1* and B 3/4 5-2
6-2] and 6-21a, 6-21b 6-2] and 6-2la

* Overleaf page containing no changes
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Vogtle Electric Generating Plant Units 1 and 2
Request for Technical Specifications Changes

VANTAGE-5 Fuel Design

lechnical Specifications Marked-Up Pages

Effective following the Vogtle 1 Cycle 3 Shutdown
(Effective as of Vegtle | Cycle 4 Startup)
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2.0 SAFETY LIMITS AND LIMiTING SAFETY SYSTEM SETTINGS*

. AFETY LIMIT

REACTOR CORE

2.1.1 The combination of THERMAL POWER (NI-0041, NI-0042, NI-0043, N1-0044),
pressurizer pressure (P1-0455A, B&C, PI-0456 & PI-0456A, P1-0457 & PI-0457A,
P1-0458 & P1-0458A), and the highest operating loop coolant temperature (T'vg)
(T1-0412, TI- hall not exceed the 1imits shown in

or Figue 2,1=la (unrr 2).

APPLICABILITY: MODES 1 and 2.
ACTION:

whenever the point defined by the combination of the highest operating loop
average temperature and THERMAL POWER has exceeded the appropriate pressurizer
pressure line, be in HOT STANDBY within 1 hour, and comply with the require-
ments of Specification 6.6.1.

REACTOR CODLANT SYSTEM PRESSURE

2.1.2 The Reactor Coolant System pressure (P1-0408, P1-0418, PI-0428, P1-0438)
shall not exceed 2735 psig.

ACTION:
MODES 1 and 2:

whenever the Reactor Coolant System pressure has exceeded 2735 psig, be
in HOT STANDBY with the Reactor Coolant System pressure within its 1imit
within 1 hour, and comply with the requirements of Specification 6.6.1.

MODES 3, 4 and 5:

whenever the Reactor Coclant System pressure has exceeded 2735 psig,
reduce the Reacter Coolant System pressure to within its limit within
5 minutes, and comply with the requirements of Specification 6.6.1.

*where specific instrument numbers are provided in parentheses they are for
information only, and apply to each unit unless specifically noted (to assirct
in identifying associated instrument channels or loops) and are not intended to
1imit the requirements to the specific instruments associated with the number.

VOGTLE UNITS - 1 & 2 FAD
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SAFETY LIM,TS AND LIMITING SAFFTY SYSTEM SETTINGS

2.2 LIMITING SAFETY SYSTEM SETTINGS
REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS

2.2.1 The Reactor Trip System Instrumentation and Interlock Setpoint ]
be set consistent with the Trip Setpoint values shown in Table 2.2+

APPLICABILITY: As shown for each chennel in Table 3.3-1.
AET]QN:

8. With a Reactor Trip System Instrumentation or Interlock Setpoint
Tess conservative than the value shown in the Trip Setpoint column
but more conservative than the value shown in the Allowable Value
column of Table 2.2-1, adjust int consistent with the Trip

Setpoint value. or Table 2.2=)a

b. With the Reactor Trip $¥stem Instrumentation or Interlock Setpeint
less conservative Lhay the value shown in the Allowable Values

column of Table 2.2+1" either: @

1.  Adjust the : rip Setpoint value of
Table 2.2-1"and cetermine within 12 hours that Equation 2.2+1
was satisiied for the affected channel, or

.
able 2.2-la (N2,

R——

2. Declare the channe! inoperable and apply the applicable ACTION
statement requirement of Specification 3.3.1 until the channe)
is restored to OPERABLE status with its Setpoint adjusted
consistent with the Trip Setpoint value.

Equation 2.2-1 L*+R*+5<TA

where. ,<°, Table 2.2-la )
L= Tne value from Column 2 of Table 2.2-1 for the affected channe,

R = The "as measured” value (in percent span) of rack error for the
affected channel,

S = Either the "as measured" value (in percent span) of the sensor
error, or the value from Column S (Sensor Error) of Table 2.2-1
for the affected channel, and e 2.2-1a

TA = The value from Column TA (Total Allowance) of Table 2.2-1 for
the affected channel.

VOGTLE UNITS

14&

ro
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TABLE z.z~1

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

TOTAL SENSOR
ALLOWANCE ERROR
FUNCT JONAL UNTT (TA) z (5) _ TRIP SETPQINT ALLOWABLE VALUE
. Manual Reactor Trip N.A N A NA NA NA
2 Power Rang Neutron Flux
(NI-004]1b £, NI-0042B8C,
NI-004388C, NI-0042BAC)
a. High Setgaint 7.5 15 o <109% »f RTP# <111.3% of RIPH
b, Low Setpoint 8.3 4.56 0 <25% of RTPH <27.3% of RIPS
3. Power Range, Neutron Fiux, 1.6 0.50 0 <5% of RIPF with <6 3% of RIPH with
High Positive Rate a time constant 2 time constant
(NI-0041BAC, NI-0G42BAC, DELETED >2 seconds >2 seconds
vu-omm NI-00448AC Neke * Tksduai_ was
a Neutron € lux, 1.6 ~ oso\ : 6. 3% of RTP# with
*lh@ 'k"(. \ ' a time cofstant
(N1-0041B&C \ ‘ >2 seconds
| Wi-ooazBc, Wi‘sgeassc) . g, NG _
5. Intermedizte Range, 17.0 8 4] 0 <25% of RTP# <31 IX of RIPH
Neutron Flux
(NI-00358, NI-00368)
6. Swrce Range, Neutron Flux 7.0 0o o <10° cps 1.4 x 10% 2ps
y « (NI-00318, NI-00328) -
7. Overtemperature AT @ @ See Note 2
(1DI-411C, TDI-421C,
- TDI-431C, Tpi-441C)
8 Overpower AT oL See Note 4
(1D1-4118, TDI-4218, :
TDI-4318, TDi-441B) 43
(o)

#RTP = RATED THERMAL POWER
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TABLE 2.2-1 (Continued)

e g

: REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS(— 0wt 1)

9.

10.

11.

12.

13.

14

ToTAL
ALLOWANCE
FUNCTIONAL UNIT __(n)

Pressurizer Pressure-lLow i
(PI-0G455A ,BAC, PI-0456 &
PI-045A, PI-D457 & ?1-D457A, .
PI-0458 & PI-0458A)

Pressurizer Pressure-High 3.3
(PI-D455A BAC, PI-045F 5
PI-045%6A, v: 2757 & PI-0457A,
PI-0458 & PI-0458A)

Pressurizer Water Level-High 8.0
(LI-D459A, LI-046 A, LI-0461)

Reactor Coolant Flow-Low 2.5

{(Lo0P] 1L00P2 LO0P3 LO0PS

FI-0414 FI-0424 FI-043L FI-0444

FI-0415 FI-0425 FI1-0435 FI-0445

Fi-0416 FI-0426 Fi-0436 FI-0446)

Steam Generator Water Level 18.5
Low-1ow (21.8)***

(106p1 LO0P2 LOOP3 LOOPS

LI-0517 Li-0527 LI-0537 Li-0547

LI-9518 11-0528 11-0538 LI-0548

LI-0519 LI-0529 LI-0539 LiI-0549

LI-0551 LI-0552 L1-9553 LI-0554)

Undervolitage - Reactor 6.0
foolant Pumps

linderfrequency - Reactor 3.3

15.

Coolant Pumps

*loop design flow = 95,700 gpm
**Time constants utilized in the lead-lag controller for Pressurizer Pressure-low are 10 seconds for lead and

SENSOR
ERROR
1 (5) TRIP SETPOINT
0.71 1.67 >1960 psig**
0.71  1.67 <2385 psig
2.18 1.67 <92% of instrument
span
1.87 0.60 >90% of loop
design flow"
17.18 1.67 >i8.5% (37.8)***
(18 21)*** of narrow range
instrument spn
e.58 0 >9600 volts
(70% bus voltage)
0.58 0 >S57.3 Hz

ALLOWABLE VALUE

>1950 psig

<2395 psig

<93 9% of instrument
span

>89 4% of lcop
design flow*

>17.8% (35.9)***
of narrow range
instrument span

~548]1 velts
(69X bus voltage)

>S7.1 Hz

1 second for lag. CHANNEL CALIBRATION shall ensure that these time constants are adjusted to these valuwes.

***The value stated inside the parenthesis is for instrument that has the lower tap at elevation 333" the

value stated outside the parenthesis is for instrumentation that has the lewer tap at elevation 438"



¢ % T - SLINN 37L00A

9+

—

GTMS PAGE APPLICABLE T « T | oMLY
TABLE 2 2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRI” SETPOINTSC unsiT 1 )

TOTAL SEN“JR
ALTOWANCE ExROR
FUNCTIONAL OUNIT L)) 1 (s) TRIP SETPOINT ALLOWABLE VAILUE
16. Turbine irip
a. low Fluid 0i] Pressure NA NA N.A.  >580 psig >500 psig
(PT-6161, PT-6162, PT-6163)
b. Turbine Stop Valve Closure KA N A NA. 9. 7X open >9% . 7X open
i7. Safety Injectien Input from ESF  N.A NA  NA  NA NA
18. Reactor Trip System
Interiocks
a. Intermediate Range NA N.A MNA 1 x 10-' amp >6 x - 2mp
Neutron Flux, P-6 :
(NI-00358, NI-00368)
b. low Power Reactor Trips
Block, -7
1) P-10 input N oA N A N.A <10% of RIPH <12.3% of RIP#
(NI-0041B8C, NI-0042B8C, :
NI-0043BAC, NI-0044BAC)
2) P-13 input N.A. NA NA <1GX RTP# Turbine <12.3X RTP# Turbine
. (P1-0505, PI-0506) Impulse Pressure Impulse Pressure
Equivalent Equivaleat
1
¢. Power Range Neutron N.A NA N.A.  <48X of RTP# <56_3% of RIPN

Flux, P-8

{NI-0041BAC, WNI-0042BAC,
KI-0043B4C, NI-00448LC)

#RIP = RATED THERMAL PCJER
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP S["Oill’U—uun’n

TOTAL
Al LOWANCE

FUNCTIONAL UNIT )
d.  Power Range Neuwtrom Flux,K P-9 N.A
(NI-0041BAC, NI-0042BAC,
NI-00438AC, NI-0044BAC)

¢.  Power Range Neutron N.A
Flux, P-10
(NI-0041BAC, NI-0042BAC,
NI-0043BAC, NI-0044BLC)

f. Turbine Impulse Chamber N A
Pressure, P-13
(PI-0505, PI-0506)

19. Reactor Trip Breakers N A
20. Automatir Trip and Interlock N A
Logic

#RIP - RATED THERMAL POWER

oA

N A

SENSOR

£ RROR

(S)  TRIP SETPOINT

NA <50 of RTPE

NA 10X of RTPH

NA <10% RTP# Turbine

N A
NA

Impulse Pressure
Egquivalent

N A

ALLOWABLE VALUE
<52 3% of RIP#

>7.7X of RIPS

<12 3% RIP# Turbine
Impulse Pressure
fquivalent

N.A
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TABLE 2.2-1 (Continued,

TABLE NOTATIONS LCootiued

K, MHS/m (Uoﬂ1 lD
P = Pressurizer pressure, psig,
e = 2235 psig (Neminal RCS operating pressure);

5 Laplace transform variable, s-';

——————

and £,(A1) is a function of the indicated difference between top and bottom detectors of the
power-range neutron ion chambers; with gains to be selected based on measured instrument

response during plant sta tests such

(1) forqt-qblvetueew

SFE4F (umTD [ﬁ_‘/‘_—;
v g;-: T v (35 RATEQ THERWAL POMER) e

1,(Al)=0,*nq‘~\mmatﬂmmm

POWER in the top 2nd bottom halves of the core respectively, and a9 * 9 is total THERMAL

POWER in percent of RATED THERMAL POWER

//(- 32.0% (vw1) )

(2) For each percent that the magnitude of q, - q exceeds [31°SK] the AT Trip Setpoint shall

Se automatical - od by il of its value at RATED THE POWER. and
m +0.0% (o))
(3) For each percent Th: : ﬂ.deotql-\e-ceeds the Ao

be automatically reduced ¢t of its value at RATED THERMAL POWER.

The channel's maximem Trip

5Tt shall not exceed its computed Trip Setpoint by more than)
T —

rip Setpoint shall

-~
w
d
-
¢
d"‘
{@
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REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

ALLGWABLE VALUE
NA

<111.3% of RTP#
<27.3% of RTPH

<6 3% of RIP# with
a time constant
>2 seconds

6. 3% of RIP# With
2 time\constant
>2 secoa‘s

— . \_ .

fn,u of RIPH

<1.4 x 105 ¢ps

See Note 2

See Note 4

TOTAL SENSOR
ALLOWANCE f RROR
FUNCTIONAL UNIT (TA) 4 (5)  TRIP SETPGINT
1. Manual Reactor Trip N A N A NA NA
2 Power Range, Neutvon Flux
(NI-0041B8C, NI-0042BAC,
Ni-0043BAC, NI-0044BAC)
a. High Setpeint 7.5 4.5 0 <109% >f RTP#
b. low Setpeint 8.3 4.5 0 <25% of KTPP
3 Power Range, Neutron Flux, 1.6 650 0 <5% of RTP# with
High Positive Rate a Lime constant
(N1-0041B8C, MI-0042BAT, o= >2 seconds
NI-D043BAC , .!M)p‘:‘f__ m.,dw,..-.srmsslnlusu by lefler Erv-0176)
a wer Range, Weutron 16 650 0 . <SX of RIPFwith
High Negative Rate K N 3 time cons
(NI-DO4IBAC, NI-0042BRC, N »2 seconds
_NI-0043SC, WI-00MB8C) . . e R
5. Intermediate Range, 17.0 8. 4] 0 <25% of RTPH
Neutron Flux
(N1-00358, NI-00368)
6. Source Range, Neutron Flux 7.0 wolr o <10° cps
(NI-00318, NI-90328)
7. Overtemperature AT 337 1.95 See Note |
(101-411C, TDI-421C, (o (w.r 2)) (loms z} + 0.50
, T0I-431C, TDI-441C) : (f"""}l)
B Overpower Al 4.9 1.54 1.95 See Note 3
(1D1-4118, TDI-4218, (ﬂwu\‘ @r )
1DI-4318, TDI-4418) —_—

#RTP = RATED THERMAL POWER
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TABLE 2. 2- (Cont inued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP snmms

ToTaL SENSOR
ALLOWANCE ERROR
FURCTIONAL UNIT (Ta) z (5) TRIP SETPOINT ALLOWABLE VALUE
9. Pressurizer Pressure-Low 3.1 8.7 1.67 >1960 psig** >1950 psig
(PI-0455A BAC, P1-0456 &
PI-0456A, PI-0457 & PI-0457A, .
P1-0458 & PI-0458A)
10, Pressurizer Pressure-High 31 0.71 1.67 <238% psig <2395 psig
(PI-0455A BAC, PI1-0456 &
PI-0456A, P1-0457 & PI-0457A,
P1-0458 & PI-0458A)
11. Pressurizer Water Level-High 8.0 2.18 1.67 <92% of instrument <93 9% of instrument
(LI-0459A, LI-04608, LI-0461) span span
12. Reactor Coolant Flow-Low 2.5 1.87 0.60 >9% of loop >89 46X of loop
(LooP1 LODP2 LOOP3 1L00PS design flow* design flow*
FI-Q414 Fi-0424 FI-0434 FI-0444
FI-0415 FI-0425 FI-0435 FI-0445
Fi-0416 FI-0426 FI-0436 FI-0445)
13. Steam Generator Water level 18.5 17.18  1.67 >18.5% (37.8)*** >17.8% (35.9)***
Low-1 ow {21 _8)*** (18.2]1)*** of narrow range of narrow range
(LooP1 LOOP2 100P3 LOGPS instrument span instrument span
LI-9517 1L1-0527 LI-0537 L1-0547
LI-0518 LI-0528 LI-0538 11-0548
LI-0519 LI-0529 L1-0539 LI-0549
LI-0551 LI-0552 LI-0553 1L1-0554)
14, Undervoltage - Reactor 6.0 0.58 0 >9600 volts >9481 volts
Coolant Pumps (70X bus voltage) (69% bus voltage)
15. Underfrequency - Reactor 33 0.50 0 >57.3 Hz >57.1 Mz
Coolant Pumps

" *loop design flow = 95_ 700

gpm
**Time constants utilized in the lead-lag conireller for Pressurizer Pressure-low are 10 seconds for lead and
1 second for lag. CHANNEL CALIBRATION shall ens.-e that these time constants are adjusted to these values.
***The value stated inside the parenthesis is for instrumcnt that has the lower tap at elevation 331" the

value stated outside the parenthesis is for instrumentation that has the lower tap at elevation 438"
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TQ

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

L TIONAL UNIT

Turbine lep

low Fluid 011 Pressure
(PT-6161, PT-6162, PT-6163)

Turbine Stop Valve Closure
Safety Injection Input from ESF

Reactor Tr p System
Interlocks

Intermediate Range
Neutron Flux, P-o
(NI-0035B, NI-DC36B)

| ow Power Reactor Trips
Block, P-7

1Y P-10 1nout
(NI-O0418B8C, NI-0042B&C,
NI-D043BAC, NI -0044BAC)

i 1nput

2y P=i
(5-’{~H')u‘-.

PI-0506)

Power Range Neulron
Flux, P8

(N1-0041BALC
NI-0043BAL .,

NI-0042BAC .
N1-0044B4C)

RATED THERMAI

TOTAL
AL L OWANCE
(TA)

SENSOR
ERROR
(5) _ TRIP SETPOINT

psig

96. 7X open

N A

<10% of RiP#

<10% RTP# Turbine
impulse Pressure
Equivalent

<48% of RTP#

ALIOWABLE VALUE

500 psig

»96_ 7% open

N A

<12 3% of RIP#

<12 .3X R1P# Turbine
‘q-ulae Pressure
fauivalent

<50 _1X of RIP#
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REACTOR TRIP SYSTEM INSTRUMENTATION TRIP snmns@

FUNCTIONAL UNIT

4.

Power Range Neutrcom Flux, P-9
(NI-004188C, NI-0042BAC,
NI1-0043BAC, NI-0044BLC)

Power Range Neutron
Flux, P-10

(NI-0041BLC, NI-0042BAC,
Ki-0043BAC, NI-0044BAC)

Turbine Impulse Chambe:
Pressure, P-13
(P1-0505, P1-0506)

19. Reactor Trip Breakers

20. Automatic Trip and Interlock
Logic

#R1P

- RATED THERMAL POWER

TOTAL
Al LOWANCE

(TA)
N A

NA

NA

NA

N.A

N.A

SENSOR

ERROR

(S) TRIP SETPOINT

N.A <S0% of RTP#

N A >10% of RTPH

N.A <10% RIP# Turbine
Impulse Pressure
fquivaient

N A N A

N A N.A

ALLOWABLE VALUE

<52 3% of RTP#

>7.7% of RIP#

<12_.3X RIP# Turbine
lmpulse Pressure
Fguivalent
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NOTE 1

NOTE 2
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TABLE 2.2-1" (Continued)

TABLE MOTATIONS (cmsmgékizxa

(Continued) Ve Ef"d"‘;g"""&’)
r saa.s‘g&u Ui (3¢ RATEQ_ THERMA, T&B

X - o.woss/psig';\_@

IAN

P = Pressurizer pressure, psig;
e = 2235 psig (Nominal RCS operating »ressure);
5 = laplace transform variable, s-%;

and f,(Al) is a function of the indicated difference between top and bottom detectors of the
power-range neutron ion chambers; with gains teo be seled.e‘ based on measured instrument

response during plant startup t’%” ZD
(1) Fm‘qt \betueen-naaﬁOGS! f.(al) = 0, *n\“\mMIWDMM
POWER in the top and bottom halves of the core respectively, ﬁﬂ’\!s tota' THERMAL

POWER in percent of RATED THERMAL POWER; e
v 2

(2) For each percent that the magnitude of 9% -9 exceeds - 313 5%, the AT Trip Setpoint shail
be automatically reduced by 1.27!.:.« its/zal-m_)%\lﬂtn THERMAL POWER, and
T 2

i sl

(3) For each percent that the magnitude of G + 6. 5%% the AT Trip Setpoint shall
be automatically reduced by 0 83X of its value at RATED THERMAL POW. ©

=

The channel's maximum Trip Setpoint shall net exceed its computed Trip Setpoint by mere tham 2 5%
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FAGE

iLE 7;l'g{untlnued)

NOTATIORS ((,“”!‘,')159:1‘ NET f

—

OVERPOWER AT
-~ (1 + 5) ( ) 2 25 1 i
' AT ] (1;) 1 = < A ] K (1 ;) ( ) i L fv“ 7} 53 f.(al)
; { 07_,)(]0],“; n ' (1 + 1 5) (1."“ (l‘Yg‘) i 2 !
= -~
r " - o (ot T 2
Where AT Measured AT by RTD manifold instrumentation:
. 1 + 1,S . .
=y Lead- 1ag compensator on measured AT
| i, <
Ty, T2 lime constants utilized in lead-lag compensator
for AT, 1 B gL €3 %2
; [ 4
1 " AT
I+ 323 Lag compensator on measured AT,
> ty2
=4
! | L4 fime constants utilized in the lag compensator for AT,
14=05;
/ >
(0 A10 Fadicated AT at RATED THERMAL POWER:
g L TomT 2
Kq < 1.089, \
Ke > 0.0Z2/°F for increasing average temperature and 0 for decreasing average
: temperature,
;5
i ‘4' = The function generated by t..e rate-lag compensator for 1 dynamic
79 . . LA
s compensation, ave
| Time constants utilized in the rate lag compensator for 1T T 10 s

avqg’

on measured 1

Lag compensator

avqg
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= TABLE 2.2-1((Contfnued)
o e —
o TABLE NOTATIONS (Continued)/ Gert 2
3 | Yot 2
m
S NOTE 3:  (Continued)
—4
u: 1s = h-e constant utilized in the measured I avg lag compensator,
- - ’( Ut 2)
of s > 0.0013/°F for T > T° and Kg = 0 for T < T",
T = Average Temperature,K °F;
™ = Indicated T__ at RATED THERMAL POWER (Calibration temperature for av
mstn-entatton < 588.5°F), Z(u.-rr 2))
S = lLaplace transform variable, s ;
fo(Al) = 0 for all Al

NOTE 4: The channel's maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more than
2.4% of AT span.

(( UNET 2})
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2.1 SAFETY LIMITS

BASES

2.1.1 REACTOR coat{lIIIIIII'P

The restrictions of this Safety Limit prevent overheating of the fuel
and possible cladding perforation which would resuit in the release of fission
products to the reactor coolant. Overhesting of the fuel cladding is prevented
by restricting fuel operation to within the nucleate boiling regime where the
heat transfer coefficient is large and the cladding surface temperature is
slightly above the coolant saturation temperature.

Oper~tion above the upper boundary of the nucleate boiling regime could
result in excessive cladding temperatures because of the onset of departure
from nucleate boiling (ONB) and the resultant sharp reduction in heat transfer
coefficient. ONB is not a directly measurable parameter during operation and
therefore THERMAL POWER and reactor coolant temperatyre and pressure have Deen
relate NB through | the-W-3—tR-gritdtorretgtTon—The W= (R OrTgONG

been developed to predict the DNB flux and the location of ONB
or axially uniform and nonuniform heat flux distributions. The local DNE
~ heat flux ratio (ONBR) is defined as the ratio of the heat flux that would
cause DNB at a particulsr core location to the Tocal heat flux and is indicative
of the margin to DMB.

= The minimum value of the QNBR during s
- opecational tr::?*qg:;. and antieipated trans
' t

| valuegorresponds 95X provabi Mty at a 95%
,will notoccur and s vhosen as an appropriate marg

dy-state operation, normal

ts is Vimited to 1.30. This
fidence leveX that ONB

to ONB for &) operating

—

( ."."!"'.'."'.'.".??'! Nge _Of _reactor—operatrigconcys %ﬁ
BTN R A AR A AT CAC R AT A THEWL PMR' QEAL OR cww SY EM p:’!_!:-_-\

T~ sure and average temperature which satisfy the vollowing criteria: )

M ess Than
A. The average enthalpy at the vesse) exit is equit-to/the enthalpy ") e
saturated liquid (far left line segment in each curve).

B, The ain{;hQ\DNBR is 03t\1oss than the design 1imit . (all the other line

‘\\sogmonts 1n'1::h curve). \\\ .
C. The hot channei™exit quality

not greatex than the ;;Bnr limit of the

: quaTity range of the W-3 (R-Gt%ul\corro1ati which is 15% (middle line

| segment. on Reactor Ugolant System pressure curves, 2400 psiatand 2250
psia; thts is not a |tmiting criterion for this miant). .
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INSERT 1

fhe DNB thermal design criterion is that the prcbability that DNB
will not occur con the most limiting rod is at least 95% (at a 95%
confidence level) for any Condition I or II event.

In meeting the DNB design criterion, uncertainties in plant
operating parameters, nuclear and thermal parameters, fuel
fabrication p? ameters and computer codes must be considered. As
described in the FSAR, the effects of these uncertainties have
been statistically combined with the cerrelation uncertainty.
Design limit DNBR values have been determined *hat satisfy the
DNB design criterion.

Additional DNBR margin is maintained by performing the safety
analyses to a higher DNBR limit. This margin between the design
and safety analysis limit DNBR values is used to offset known
DNBR penalties (e.g., rod bow and transition core) and to provide
DNBR margin for operating and design flexibility.

INSERT 2

B. The minimum DNBR satisfies the DNB design cricerion (all the
other line segments in each curve). The VANTAGE 5 fuel is
analyzed using the WRB~2 correlation with design limit DNER
values of 1.24 and 1.23 for the typical cell and thimble
cells, respectively. The LOPAR fuel is analyzed using the
WRB~1 correlation with design limit DNBR values of 1.23 and
1.22 for the typical and thimble cells, respectively.

C. The hot channel exit quality is not greater than the upper
limit of the quality range (including the effect of
uncertainties) of the DNB correlations. This is not a
limiting criterion for this plant.
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The restrictions of this Safety Limit prevent overheating of the fue
and possible cladding perforation which would result in the release of fission
products to the reactor coolant. Overheating of the fuel cladding is prevented
by restricting fuel operation to within the nucleate boiling regime where the
heat transfer coefficient is large and the cladding surface temperature is

e

slightly above the coolant saturation temperature

upper boundary of the nucleate boiling regime could
result in excessive ¢ ding temperatures because of the onset of departure
from nucleate boiling (DONB) and the resultant sharp reduction in heat transfer
coefficient. ONB is not a directly measurable parameter during operation
therefore THERMAL POWER and reactor coolant temperature and pressure
related to ONB through the wW=3 ( rid) correlation. The w=3 (R
correlation has been developed t j ¢t the DNB flux and the

for axially uniform and nonunifo f
b

Operation above the
lad
(D

and
G
P

m lux distributions |
heat flux ratio (DNBR) is defin he ratio of the heat f
cause DNB at a particular core lo ion to the local heat flux and
vi tne margin to DNB

+
L
3
0
r
n
d

The minimum value of the DNER *1 ¢ operation, norma)
operational transients, and antici d transis limited to 1. 3C This
value corresponds to a 95% probabili at a 95% confidence level that DNB
will not occur and 1s chosen as an appropriate margin to DNB for all operating

ngitions

The curves of Figure ] [ : or core safety
determined for a range o ¢ 0 )erating conditions
represent the loci of

sure and average temper

criteria

The average enthalpy at the vessel exit is equal to the enthalpy
saturated liquid (far left line segment in each curve)

The minimum DNBR is not less than the design 1imit (all the other
segments in each curve)

The greater than the upper limit

quality (R=Gric ) lation which is 15% (midd]

segmen ~ 0l pressure curves, 2400 psia and
*ion for this plant




SAFETY LIMITS

BASES
REACTOR CORE (Continued) \2iA

These curves are based on an enthalpy hot channe) factor,Eighi ‘and
a reference cosine with a peak of 1.55 for axia) power shape. |Towance is

_—40cluded for an increase in FZH at reduced power based on the expression:
AR m—
P

\b% Fay * R (1 B (1-P)) U PEan)
&M N oM

“Where P is the fraction of RTP,

These 1imiting heat flux conditions are higher than those calculated for
the range of all contryl =cds fully withdrawn to the maximum allowable control
rod insertion assuming the axial power imbalance is within the limits of the
fy (al) function of the Overtemperature trip. When the axial power imbalance
is not within the tolerance, the axial power imbalance effect on the Over=
temperature AT trips will reduce the Setpoints to provide protection consistent
with core Safety Limits.

2. 1.2 REACTOR COOLANT SYSTEM PRESSURE
The restriction of this Safety Limit protects the in'eurity of the Reactor

Y

‘ Coolant System (RCS) from overpressurization and theredy , -svents the ' ‘ase
of radionuclides contained in the reactor coolant from reaching the cor inment
atmosphere.

The reactor vessel, pressurizer, and the RCS piping, valves and fittings
are designed to Section II] of the ASME Code for Nuclear Power Plants which
permits a maximum transient pressure of 110% (2735 psig) of design pressure.
The Safety Limit of 2735 psig is therefore consistent with the design
criteria and associated Code requirements.

The entire RCS is hydrotested at 125X (3107 psig) of design pressure, to
demonstrate integrity prior to initial operation.

eSS Lo RATED THERMAL PoweR (RTP) spec

' _P N ’
wheres Fyg is The fim.! al : 0o T ( COLR)
PERam 15 *N. ;Jwt" Factor M,.e"fﬂ eF vof THH SPediTidd

~Anl R
(N YAl b-u-’\,-:“ﬁ
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REACTIVITY CONTRUL SYSTEMS
BORATED WATER SOURCE = SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.1.2.5 As a minimum, one of the following borated water sources shall be |
OPERABLE:

a. A Boric Acid Storage Tank with:

1) A minimum contained borated water volume of 9504 gallons (19%
of instrument span) (LI-102A, L1-104A),

2) A boron concentration between 7000 ppm and 7700 ppm, and
3) A minimum solution temperature of 65°F (T1-0103).
b. The refueling water storage tank (RWST) with:

1) A minimum contained borated water volume of 99404 gallons (9% of
instrument span) (LI-0990A4B, LI1~0991A&B, LI-0992A, LI-0953A),

Z) A boron concentration between 2400 ppm and 2600 ppm, and

3) A minimum solution temperature of@ (T1-10982).

APPLICABILITY: MODES 5 and 6. @Tg(wmg ~ 5+‘F£:Tj>)
ACTION:

With no borated water source OPERABLE, suspend al) operations involving CORE
ALTERATIONS or positive reactivity changes.

SURVEILLANCE REQUIREMENTS

4.1.2.5 The above required borated water source shall be demonstrated OPERABLE:

a. At least once per 7 days by:
1) Verifying the boron concentration of the water,
2) Verifying the contained borated water volume, and

3) When the boric acid storage tank is the source of borated water
and the ambient temperature of the boric acid storage tank room
(TISL-20902, TISL-20903) is <72°F, verify the boric acid storage
tank solution temperature is > 65°F,

b. At least once per 24 hours by verifying the RWST temperature (T1-10982)
when it is the source of borated water and the outside air temperature

is less than .
uNnIT /)ar SC.F (thT 2.2:) .

g0
S
VOGTLE UNITS =~ 14 2 3/4 1-11
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REACTIVITY CONTROL SYSTEMS
. LIMITING CONDITION FOR OPERATION (Continued)

ACTION (Continued

€. With a Sludge Mixing Pump Isolation Valve(s) inoperable, restore the
valve(s) to OPERABLE status within 24 hours or isolate the sludge
mixing system by either closing the manual isolation valves or
deenergizing the OPERABLE solenoid pilot valve within 6 hours und
maintain closed.

SURVEILLANCE REQUIREMENTS

4.1.2.6 Fach borated water source shall be demonstrateu OPERABLE:

a. At least once per 7 days by:
1) Verifying the beron concentration in the water,

2) Verifying the contained borated water volume of the water
source, and

3) when the boric acid storage tank is the source of borated water
and the ambient temperature of the boric acid storage tank room
(TISL-20902, TISL-20903) is < 72°F, verify the boric acid storage
tank solution temperature is > 65°F,

b. At least once per 24 hours by verifying the RWST tempera
(T1-10982) when the cutside air temperature is less than 3862 o
N

c. At least once per 18 months by verifying that the Sludge Mixing Pump
Isolation Valves automatically close upon RWST low-leve! test signal. )

@(um-r D or SPF (00T 2)

VOGTLE UNITS - 1 & 2 3/4 1-13



REACTIVITY CONTROL SYSTEMS

i,
. ROD DROP TIME </:T(W\-rb or 2.2 (UniT z\u’
LIFITING CONDITION FOR OPERATION —\>
: 3.1.3.4 The individual shutdown and control red drop t rom the physical
fully withdrawn position shall be less than or equal to gseconds from

beginning of decay of stationary gripper coil voltage to dashpot entry with:

0. T, (T1-0412, TI-0422, T1-0432, TI1-0442) greater than or equal to
§51°F, and

b. A1l reactor coolant pumps operating.
APPLICABILITY: MODES 1 and 2.
ACTION:

with the drop time of any rod determined to exceed the above limit, restore the
rod drop time to within the above limit prior to proceeding to MODE 1 or 2.

SURVEILLANCE REQUIREMENTS

4.1.3.4 The rod drop time shall be demonstrated through measurement prior to
resctor criticality:

a. For all rods following each removal of the reactor vesse) head,

b. For specifically affected individual rods following any maintenance
on or modification to the Control Rod Drive System which could
affect the drop time of those specific rods, and

c. At least once per 18 months,

' VOGTLE UNITS - 1 & ¢ 3/4 1-°9 Amendment No29 (Unit 1)
Amendmenrt No.l0 (Unit 2)
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\. wrth e rext page. |
3/8.2 POWER DISTRIBUTION LIMITSS__ /

3/4.2.1 AXIAL FLUX DIFFERENCE
LIMITING CONDITION FOR OPERATION

2.1 The indicated (N1-0041B, NI-00428, NI-00438, N1-0044B) AXIAL FLUX A
FFERENCE (AFD) shal) be maintained within the target band (flux difference
UMNts) about the target flux difference. The target band is specified in the 7
CLRE OPERATING LIMITS REPORT (COLR). /

g
/

fcated AFD may deviate outside the required target band at groater,{han
or equal to 50% but less than S0% of RATED THERMAL POWER provided the indicated
AFD is within the Acceptable Operation Limits specified in the COLR ang’ the 1
cumulative\penalty deviation time does not exceed 1 “our during the pfevious

24 hours, /

The indicatc:\\FD may deviate outside the required target band‘lflgroater than
15% but less than 50% of RATED THERMAL POWER provided the cumuiative penalty
deviation time dogs not exceed 1 hour during the previous 29 hours,

. :

APPLICABILITY: MODE. 1, above 15% of RATED THERMAL POWERA ¥
/
ACTION: ;

/

/s

‘ /
a. With the indicated AFD outside of the reduired target band and with '

THERMAL POWER gramater than or equal to 90% of RATED THERMAL POWER,
within 15 minutes :

\ . ;
1. Restore thikgndicatod/ D to within the target band limits, or
4 {

POWER to less than 90X of RATED THERMAL POWER. |

2. Reduce THERMAD |
/
b. With the indicated AFD o:;¥{§: of the required target band for more

than 1 hour of cumulative pehalty deviation time during the previous

24 hours or outside the Acceptable Operation Limits specified in the |
COLR and with THERMAL POWER less than 90% but equal to or greater |
than 50% of RATED/}“ERMAL POWER, ‘reduce: !

1. THERMAL POWER to less than sox'\u{ RATED THERMAL POWER within /
\

|
2. The Power Range Neutrcn Flux* = HiSﬁ\izézoints to less than or f

to 55X of RATED THERMAL POWER within the next 4 hours.

{
/ \ |
| ——————————— e 4 I
* See Spccit}/ﬁcst Exceptions Soecification 3.10.2. \
! ¥ Surveillafce testing of the Power Range Neutren Flux Channel\mgy be performed
(below S0% of RATED THERMAL POWER) pursuant to Specification 4.3.1.1 provided
the indicated AFD is maintained within the Acceptable Operation Uimits speci=
fred in the COLR. A total of 16 hours operation may be ac:amuIated\qitn the |
APD outside of the above required target band during testing without penalty |
Adeviation, - b « |

e \

VOGTLE UNITS « 1 & 2 3/4 2-1 Amendment No. 13 (Unit 1)
Amendment No. ]2 (Unit 2)
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6:; PAGE APPLICABLE To u~c:£ oNLY |
3/4 2 POWER DISTRIBUTION LIMITS
‘ 3/4.2.1 AXIAL FLUX DIFFERENCE(— UNIT 2
LIMITING CONDITION FOR OPERATION
;TZ.I The indicated (N1-0041B, NI1-00428, NI-00438, NI-0044B) AXIAL FLUX
OIFFERENCE (AFD) shall be maintained within the target band (flux difference

units) about the target flux difference. The target band is specified in the
CORE OPERATING LIMITS REPORT (COLR).

The indicated AFD may deviate outside the required target band at greater than
or equal to 50% but less than 90% of RATED THERMAL POWER provided the indicated
AFD is within the Acceptable Operation Limits specified in the COLR and the
cumylative penalty deviation time does not exceed 1 hour during the previous

24 hours.

The indicated AFD may deviate outside the required target band at greater than
15% but less than 50% of RATED THERMAL POWER provided the cumulative penalty
deviation time does not exceed 1 hour during the previous 24 hours,

APPLICABILITY: MODE 1, above 15% of RATED THERMAL POWER.* ¥
ACTION:

a. With the indicated AFD outside of the required target band and with
THERMAL POWER greater than or equal to 90% of RATED THERMAL POWER,
within 15 minutes either:

‘ 1. Restore the indicated AFD to within the target band limits, or
2. Reduce THERMAL POWER to less than 90% of RATED THERMAL POWER,

b. With the indicated AFD outside of the required target band for more
than 1 hour of cumulative penalty deviation time during the previous
24 hours or outsiue the Acceptable Operation Limits specified in the
COLR and with THERMAL POWER less than 90% but equal to or greater
than 50% of RATED THERMAL POWER, reduce:

1.  THERMAL POWER to less than 50% of RATED THERMAL POWER within
30 minutes, and

2. The Power Range Neutron Flux* - High Setpoints to less than or
equal to 55% of RATED THERMAL POWER within the next 4 hours.

* See Special Test Exceptions Specification 3.10.2.

o Surveillance testing of the Power Range Neutron Flux Channel may be performed
(below 90% of RATED THERMAL POWER) pursuant to Specification 4.3.1.1 provided
the indicated AFD is maintained within the Acceptable Operation Limits speci~
fted in the COLR. A total of 16 hours operation may be accumulated with the
AFD outside of the above required target band during testing without penalty
«sviation. ¥

@ @ |
(Unit 1)

VOGTLE UNITS = 1 & 2 3/4 2-1 Amendment No. 15
Amendment No. ]2 (Unit 2)
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POWER DISTRIBUTION LIMITS

LIMITING ONDITION FOR OPERATIONC = UWIT 2
ACTION (Continued)

- With the indicated AFD cutside of the required target band for mare ’
than 1 hour of cumulative penalty deviation time during the previous
24 hours and with THERMAL POWER less than 50% but greater than 15% of
RATED THER =L POWER, the THERMAL POWER shal)l not be increased egual
to or greater than 50% of RATED THERMAL POWER unti) the indicated AFD
is within the required target band and the cumulative penalty devia-
tion has been reduced to less than 1 hour in the previous 24 hours.

w

(RVEILLANCE REQUIREMENTS

.2.1.1 The indicated AFD shall be determined to be within its 1imits during
OWER OPERATION above 15% of RATED THERMAL POWER by:

©

a. Monitoring the indicated AFD for each OPERABLE excore channel:

1) At least once per 7 days when the AFD Monitor Alarm is QPERABLE,
and

2) At least once per hour until the AFD Monitor Alarm is updated
after restoration to OPERABLE status.

b. Monitoring and logging the indicated AFD for each OPERABLE excore
channel at least once per hour for the first 24 hours and at least
once per 30 minutes thereafter, when the AFD Monitor Alarm is
inoperable. The logged values of the indicated AFD shall be assumed
to exist during the interval preceding each logging.

4.2.1.2 The indicated AFD shall be considered outside of its target band when
two or more OPERABLE excore channels are indicating the AFD to be outside the
target band. Penalty deviation outside of the required target band shall be
accumulated on a time basis of:

a. One minute penalty deviation for each 1 minute of POWER OPERATION
outside of the target band at THERMAL POWER levels equal to or above
50% of RATED THERMAL POWER, and

b. One-half minute penalty deviation for each 1 minute of POWER OPERATION
outside of the target band at THERMAL POWER levels between 15% and
S0% of RATED THERMAL POWER.

4.2.1.3 The target flux difference of each OPERABLE excore channel srall be )
determined by measurement at least once per 92 Effective Full Power Days.
The provisions of Specification 4.0.4 are not applicable.

4.2.1.4 The target flux difference shall be updated at least once per

31 Effective Full Power Days by either determining the target flux <diffarence

pursuant to Specification 4,2.1.3 above or by linear interpclation between the \
most recently measured value and 0% at the end of the cycle life. The provi=

sions of Specification 4.0.4 are not cpplicable.

VOGTLE UNITS = 1 & 2 3/4 2-2 Amendment No. 32 (Unit 1)
Amendment No. 12 (Unit 2)
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POWER DISTRIBUTION LIMITS
‘ 3/4.2.2 MEAT FLUX HOT CHANNEL FACTOR - F (2)

LIMITING CONDITION FOR OPERATION

3.2.2 FQ(Z) shall be limited by the following relationships:

RTP
Fo(d) < ig_ [K(Z)] for P > 0.5

kTP
fldl & f%_; [K(2)] for P < 0.5
Where: FQRTP- the Fo 1mit at RATED THERMAL POWER (RTP)

specified in the CORE OPERATING LIMITS REPORT
(COLR),

where: = JHERMAL BOuER . and
: C

K(Z) = the normalized FQ(Z) as a function cf core height

' specified in the COLR.
APPLICABILITY: MODE 1.

ACTION:

With FQ(Z) exceeding its limit:

a. Reduce THERMAL POWER at least 1% for each 1% FQ(Z) exceeds

the Timit within 15 minutes and similarly reduce the Power
Range Neutron Flux=High Trip Setpoints within the next 4

hours; POWER OPERATION may proceed for up to a tota) of 72
hours; subsequent POWER OPERATION may proceed provided the
Overpower AT Trip Setpoints have been reduced at least IS""*\

for each 1% FQ(Z) exceeds the limit; (:K}n AT sp“AS:}

b. Identify and correct the cause of mit condition
prior to increasing THERMAL POWER above the reduced limit re-
quired by ACTION a., above; THERMAL POWER may then be increased
provided FQ(Z) is demonstrated through incore mapping to be

within its limit.

p— .
& 2

VOGTLE UNITS = 1 & 2 3/4 354 Amendment No. 12 (Unit 1)
Amendment No. 12 (Unit 2)
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Rep\a.u,,‘ ovrves ! lomnce ReQu\rM >
POWZR DISTRIBUTION LIMITS Secfions 4.2.2.1 4.2.2.2 awat 4.22.3
Wtk new r SJV\IG\\\WQ a.r /
Sections ~+ 2.2.), %222 andd 4.2.2.3 //
for UNIT | c,uu(Pnges 2-4,2-5,2~ k)

— ——

‘YQ 2.2.1 The provisions of Specification 4.0.4 are not applicable. /
|

| 4.2\2.2 F
\ a. Using the movable incore detectors to obtain a power dis:;;gd€1on

xy $ha11 be evalusted to determine 1f Fo(2) fs within fts Vinit/by.

\ map at any THERMAL POWER greater than 5% of RATED THERMAL POWER

before exceeding 75X of RATED THERMAL POWER following eagh fuel
l Toading. \
b

Increasing the measured F xy component of the power gMstribution map
by 3% to account for manufacturing tolerances and further 1ncroas1ngf
the valua by 5% to account for measurement unceptainties,

& Comparing th. cy Somputed (F ) obtained 1n/Spocif1cat1un Bili%: b.;
above to: N\ W /

|
I
|
|
l‘ 1) The £, 1ihits for RATED THERMAL PONER (FR."
|
i

Xy ) for the approprvati

mocsurod core planes given in Spe¢1f1catfon 4.2.2.2e. and f,
below, and /
/

2) The rolationshiu; /

Fog ® Fry DISPF (3R],

Where F ; is the iimit for fractiona! THERMAL POWER operaticn
expressed as a functto» of FR;p Pny is the power factor

|

I

|

l

! multiplier for ny/épec1f1ed in the COLR, and P is the fraction
|

f of RATED THERMAt/FowER at which F xy was measured.
/ d. Remeasuring F acsyfding to the fc1llowing schedule:
1) \When F C is greater than the F‘Tp [zmit for the appropriate \

xy XV
measured gbre plane but less than the F ; relationship, additional

power distribution maps shall be taken‘and F g compared to FR;P \

) L \
| .nS/’;y either: \\\K
! a) Within 24 hours after exceeding by 20% oR RATED THERMAL

ﬂ - POWER or greater, the THERMA POWER at wh1ch~F C was last
i‘ . : determined, or

‘ / b) At least once per 31 Effective Full Power Days (EFRD),
\ / whichever occurs first, B N

VOGTLE UNITS = 1 & 2 3/4 2-6 Amendment No. 32 (Unit 1)
Amendment No. 12 (Unit 2)
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M1 AGE pE ABLE 7 N1T N
. POWER DISTRIBUTION LIMITS
s
l ' L ANCE RE U R MENT S = UNIT e eeee—————
4.2.¢ The provisions of Specifications 4.0.4 are not applicable
4.2.2.2 Fp(l) sha De evaluyated to determine 1f it 15 within i1ts limit by

a. Using the movable incore dete
map at any THERMAL POWER grea

e *n :rvd-r a DON?' Aietrihutinn

er than 5% of RATED THERMAL POWER

t Qetermining the computed heat flux hot channel factor, Fp'/2), as
f Ows
Increase the measured Fn(Z) obtained from the powe~ distribution
\ map bv 5% 10 acZount for manuracturing tolerances and further
ease the valiue u, 5% to account for measurement uncertainties

l ( verifying that Fg (Z), obtaines i~ Specification 4.2.2.2b above,
! satisfies the relationship in Specification 3.2.2

wr £

d 5atisfying the fcllowing relationship

for

“(Z) is obtained in Specification 4.2.2

Q0 'imit, K(Z) 1s the normalized Fo(Z) as a functic
h ht, P is the fraction of RATED THERMAL POWER, and
cycle dependent function that accounts for power
n transients encountered during normal operation

FQ K(Z), and W(Z) are specified in the CORE OPERATING LIMITS
REPORT .. per Specification 6.8.1.6.

Measuring Fo(Z) according to the following schedule

Upon achieving e

uilibrium conditions after exceeding
20% or more of RAT

ED THERMAL POWER, the THERMAL POWER a
t determined™, or

<

- > 0

Effective Full Power Da ichever

B e —

uring power escalation after each fue 2ading, power >
ncreased nti) equi A m randitisane .+ ' " noOWer eve Araater *har
- ~ * 5 - BATY TUEL £ Tl . b ~ 2 " .
Or equa Lo 30% of RATED THERMAL POWER have been achieved and a power
dgistridbution map obtained
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v THIS PAGE APPLICABLE TO UNIT 1 ONLY
III POWER TRIBUT MiT

SURVEILLANCE REQUIREMENTS (Continued) - UNIT 1

f. With measurements indicating

max imum FQC(Z)
over 1 K(Z)

has increased since the previous determination of FQC(Z) either
of the following actions shall be taken:

1) Increase FQC(Z) by 2% and verify that this value satisfies
the relationship in Specification 4.2.2.2d, or

2) FQC(Z) shall be measured at least once per 7 Effective Full
Power Days until two successive maps indicate that

ma x mum FQC(Z) is not increasing.
over 2 K(Z)

. g. With the relationships specified in Specification 4.2.2.2d ahove
not being satisfied:

1) Calculate the percent Fo(Z) exceeds its limits by the
following expression:

max imum FQC(Z) X Nng

over 2 Fo x K(2) - 1 x 100 for P > 0.5
-7 4

maximum [ Fo“(2) x W(2)] 1

over 1 Fo x K(2) g x 100 for P < 0.5, and
0.5 :

2) The following action shall be taken.

Within 15 minutes, control the AFD to within new AFL limits

. which are determined by reducing the AFD limits specified
in the CORE OPERATING LIMITS REPORT by 1% AFD for each percent
FQ(Z) exceeds its limits as determined in Specificatior
4.2.2.29.1. Within 8 hours, reset the AFD alarm setpoints to
these modified limits,

VOGTLE UNITS -1 & 2 3/4 2-5



r opec
aineqg r ‘ creases
or manuyt ‘
or measu t

meet
red £~
Jrec

creased




"o
v
A

r
— &

EMENTS

) -
e e AN £ 4 L e

Using the
map at an
before ex

oading

Increasin

X to

vaiue

)Y

ne

Comparing
above t

v

The

meas

below,

The

where

express

muit

"

of R

Vi

Remeasur!

when
meas

powe

\

account for manufac

ATE

movabl!e 1ncCore
’"E:MAs bC*EQ

ceeding 75% of R

g the measured F__ component ower distributi

AJ
*

3
L
9 v

and further |
Jyncertainties,

ne

yring erances
DYy or measurement

4

», - * sinad 1in Cx
e r tained

- -
Vi

Y
ured

limits
core
and

re.

-~
.

onal THERMA

1+ r
. )
XYy

the power
Xy
.:\ C‘e: 1

n the COLK, and P 1§

t

~
>
&

which X a4s measureq.
Yy

no
'y

the following schedule:

-~

ar
C D

the F'7 1
Xy

than the F‘:

£
X

is greater than imit for the appropriate

ured core plane but less d

relationship,
~

X

r distribution maps shall be taken and F compared

Amendment

Amendment




e

@ PAGE APPLICABLE To Un'T 2 onLY \

POWER DISTRIBUTION LIMITS

SURV NCE REQUIREMENTS (Continuedy = LNIT
¢ RTP
2) When the ny is less than or equal to the ny 1imit for the
appropriate measured core plane, additional power distribution
maps shall be taken and Fxs compared to Ff;P and F!; 2t least
once per 31 EFPD,

e. The ny 1imits used in the Constant Axial Offset Contro) analysis
for RATED THERMAL POWER (F:;p) shall be specified for al) core planes
containing Bank "D" control rods and all unrodded core planes in
the COLR per Specification 6.8.1.6;

f. The ny limits of Specification 4.2.2.Ze., above, are not applicable
in the following core planes regions as measured in percent of core
height from the bottom of the fue!:

1) Lower core region from 0 to 15%, inclusive,

2) Upper core region from 85 to 100X, inclusive,

3) Grid plane regions at 17.8 ¢ 2%, 32.1 ¢+ 2%, 46.4 + 2X, 60.6 ¢ 2%,
and 74.9 ¢ 2%, inclusive, and

4) Core plane regions within ¢ 2% of core height [t 2.88 inches]
about the bank demand position ¢ 8ark "D" control rods.

9. With F,C exceeding F - the effects of ¢ Fo(2) shall be evaluated

to determine if FQ(Z) is within its limits,

4.2.2.3 When FQ(Z) is measured for other than ny determinations, an overal)
measured FQ(Z) shall be optainod from a power distribution map &nd increased

by 3% to account for manufacturing tolerances and further increasad by SX% to
account for measurement uncertainty.

—

@
VOGTLE UNITS = 1 & 2 /4 2-7J Amendment No. 32 (Unit 1)

Amendment No. 12 (Unit 2)
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POWER DISRIBUTION LIMITS G;q $\q (U"“" | )or 222% paig (unit )
s
. 3/4.2.5 DONB PARAMETERS \

\
1

|

LIMITING CONDITION FOR OPERATION

?%2.5 The following DNB~related parameters shal) be maintained within the /
mits: /

a. R r Coolant System T =0412, TI-0422, TI1-0432, T1-0€42), ,/
< £92.5°F (ot 1) or 5A1°F (w112))

b. Pressurizer Prescure - & PI-0456A, P1-0457 & /
PI1-0457A, P1-0458 & PI-0458A), > e

¢. Reactor Coolant System Flow (FI1-0414, F1-04]15, FI1-0416, F1-0424,
F1-0425, F1-0426 FI-O&B.Q, FI-0435, F1-0436, F1-0444, F1-0445,

F1-0446) >B9%, e e = \

(34],22% apm ' \ r 29, 19 m* ‘/‘_'N1 N

APPLICABILITY: MODE 1. — u (UNIT 1) o A8 gpm T"/V
ACTIOM:

wWith any of the above parameters exceeding its limit, restore the parameter to
within its limit within 2 nours or reduce THERMAL POWER to less than 5% of
RATED THERMAL POWER within the next 4 hours.

‘ SURVEILLANCE REQUIREMENTS

4.2.5.1 Reactor Coolant System Tavg and Pressurizer Pressure sha'll be

verified to be within their limits at least once per 12 hours, RCS
flow rate shall be monitored for degradation at least once per

12 hours. In the event of flow degradation, RCS flow rate shall be
determined by precision heat balance within 7 days of detection of
flow degradation.

4.2.5.2 The RCS flow rate indicators shall be subjected to CHANNEL
CALIBRATION at each fuel loading and at least once per 18 months.

4.2.5.3 After each fuel loading, the RCS flow rate shall be determined by
precision heat balance prior tc operation above 75% RATED THERMAL
POWER. The RCS flow rate shal) also be determined by precision heat
balance at least once per 18 months. Within 7 days prior to per-
forming the precision heat balance flow measurement, the instrument-

‘ ation used for performing the precision heat balance shall be

calibrated. The provisions of 4.0.4 are not applicable for performing
the precision heat balance flow measurement.

*Limit not applicatle during either a THERMAL POWER ramp in excess-of 5% of
RATED THERMAL POWER per minute or a THERMAL POWER step in excess of 10% of
RATED THERMAL POWER,

‘ A%xIncludes a;’%g’ow measurement urcertainty.

22-70 '.fv‘dl‘fl\)w 3,57° @IT 7.3 \)
VOGTLE UNITS - 1 8& 2 /8713




TAB: 7 i 3-3 ‘4{'5”“ it n,n.l:;
ENGINEERED SAFETY FEATURES ACTUAYION SYSTEM !N\TQHM(N‘AX!HN71R¥P S;‘pﬂ!N¥$

TOTAL SENSOR

Al | OWANCE ERROR
FURCTIONAL UNIT (TA) (5) TRIP_SETPOINT ALLOWABLE VALUE

Semi-Automatic Switchoves to

Containment Emergency Sump (Continued)

»275.3 in. from »264 9 in. from
tank base tank base
(>39.1X of {(>37.4% of
instrument instrument
span) span)

b WST tevel--Low-Low
Coincident With Safety
Injection
{1L1-0990A%B, L1-0991A%8,
LI-0992A, LI-0993A)

ss of Power to 4.16 kV ESF Bus

»2975 volits »2912 volts
with a < 0.8 with a < 0.8
second time second time
delay. delay.

4. 16 kV ESF Bus
Undervoltage-Loss of Voltage

»3746 volts >»3683 volts
with a <20 with a <20
second time second time
delay delay

4 16 kV ESF Bus
Undervoltage-Degraded
Voitage

Engineered Safety Feature:
Actuation System Interlocks

 § -
< 1970 psig < 1980 psig
{ | i { sl \

(P1-0455A ,BAC, PI-0456 & [ (T 20 { | :

Pressurizer Pressure, P-1]
PI-0456A, PI-0457 & PI-0457A, -
P1-0458 & PI-0458A)

Reactor Trip, ?7-4 N.A




4.5 EMERGENCY CORE COOL!
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BORON INJECTION SYSTEM

. 3/4.5.4 REFUELING WATER STORAGE TANK

LIMITING CONDITION FOR OPERATION

3.54 The refueling water storage tank (RWST) shal) be OPERABLE with:

8. A minimum contained bo ited water volume of 631,478 gallons (86X of
instrument span) (L1-0990A4B, L1-0991A48, LI-0992A, L1-0993A).

®. A boron concentration of between 2400 ppm and 2600 ppm of boren,

¢. A minimum solution temperature of\Ki}, am"ﬁf(uw‘r Dor S8°F (UniT 2,

d. A maximum soluticn temperature of 116°F (T1-10982)

e. RWST Sludge Mixing Pump lsolation valves capable of closing on RWST
low=level,

APPLICABILITY: MODES 1, 2, 3 and 4.

a.  With the RWST inoperable except for the Sludge Mixing Pump Isolation
Vaives, restore the tank to OPERABLE status within 1 hour or be in at
least HOT STANDBY within & hours and in COLD SHUTDOWN within the
following 30 hours.

’ b.  With a Sludge Mixing Pump Isolation Valve(s) inoperable, restore the
valve(s) to OPERABLE status within 24 hours or isolate the slud?e mixing
system by either closing the manual isolation valves or deenergizing the
OPERABLE solencid pilot valve within 6 hours and maintain ¢losed.

SURVEILLANCE REQUIREMENTS

4.5.4 The RWST shal) be demonstrated OPERABLE:
a. At least once per 7 days by:
1) Verifying the contained borated water volume in the tank, and
2) Verifying the boron concentration of the water.

b. At least once per 24 hours by verifying the RWST temperature when
the outside air temperature is“less than|56SF.

€. At Teast once per 18 months by verifying that the s]udgo mixing pump |
ev

isolation valves automatically close upon an RWST low=-leve) test
signal, LS | - :
\.‘ioo; (’QNFT l\ or 5O'F \“"Mlz_:ﬁ/)

‘ VOGTLE UNITS - 1 & 2 3/4 5-10
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3/4.2 POWER DISTRIBUTION LIMITS = umiT | )
@&f\}\g ‘“\L (»INICY J(s-sn cederion h
BASES g o

The specifications of this section provide assurance of fue) integrity
during Conditio Normal Operation) and Il (Incidents of Moderate Freg

ﬁﬁy: (1) (mavataining the-minimum DNER-Lin the core oe T
during normal operation

qual
ting

- 1 VRS |
and in short-term transients, and (2) limi
the fission gas releace, fue) pellet temperature, and ¢ladding mechanical
properties to within assumed design criteria. In addition, limiting the peak
linear power density during Condition | events provides assurance that the
fnitial conditions assumed for the LOCA analyses are met and the ECCS acceptance
criteria 1imit of 2200°F 1s not exceeded.

The definitions of certain hot channe) and peaking factors as used in
these specifications are as follows:

FQ(Z) Heat Flux Hot Channel Factor, is defined as the maximum loca) heat
flux on the surface of a fuel rod at core elevatior 7 divided by the
average fuel rod heat flux, allowing for manufacturing tolerances on
fuel pellets and rods; P

Nuclear Enthalpy Rise Hot Channe! Factor, is defined as the ratio of
the integral of linear power along the rod with the highest integrated
power to the average rod poworifig§1:~

(2) Ragfal Peaking Factor, 1s detined as the-rat s af peak power d;ﬁ)dty {

to average power density in the horizontal plene at core.glevation . |
” -~y

N
FAH

3/4.2.1 AXIAL FLUX DIFFERENC

The 1imits on AXIAL FLUX DIFFERENCE (AFD) assure that the FQ(Z) Jpper
bound envelope of the FQ Timit specified in the CORE OPERATING LIMITS REPORT

(COLR) times K(Z) s not exceeded during either normal operation or in the
event of xenon redistribution following power changes.

rods may be positioned w’ he core in accordance with'their respective
insartion Timits and should .. inserted near their normal position for steady-
state\operation at Mgh power levels, The value of the target flux difference
obtained under these tonditions divided by the fraction of RATED THERMAL POWER
is the target flux difference at RATED\THERMAL POWER for the associated core
burnup conditions. Target flux differences for other THERMAL POWER lewels are
obtained by multiplying the RATED THERMAL \POWER value by the appropriate
’ fractional THERMAL POWER level. The periodic updating of the target flux
| difference value is necessary to reflect core burnup considerations. ‘

Target flux difference 1q\ugt:fn1nod ot\\qui11br1un xenon conditiond,
gt
i

' \

VOGTLE UNITS - 1 & 2 B 3/4 2-1 Amendment No. 32 (Unit 1)
Amandment No. 12 (Unit 2)
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AXIAL FLUX DIFFERENCE (Continued)

e —

f

Y s \
Although it 1s fhtended that the plant will be operated «ith the AFD
 within the target band required by ‘pecification 3.2.1 about the target flux
 @ifference, during rapid plant THERMAL MOWER reducticns, contrnl rod mation

POWER tevels. This deviation will not affect the xenon redistribution suftg-

]uiii cause the AFD to deviate . tside of the taryet band at reduced THERMAL

ciently to change the envelope of peaking factors which may be reached on &
subsequent return to RATED THERMAL POWER (with the AFD witnin the target dana)

provided the time doration of the deviation s Jimited. Accordingly, & l=hour
penalty deviation 1imit cumulative during the pravious 24 hours is proviged for
bperation outside of the tar?ot band but within the 1imits specified 'n *he ‘

COLR while at THERMAL POWER

evels between 50X and 50X of RATED THERMAL POWER.

For THERMAL POWER levels between 15% amd S0% of RATED THERMAL POWER, deviations
of the \AFD outside of the target band are less s‘gnificant. The penalty of

2 hours actual time.reflects this reduced signif cance.

Provisions for monitoring the AFD on an automatic basis are derived from
the plant process computer through the AFD Monitor Alarm. The computer deters

<0, Mines the 1-minute average of each of the OPERABLE excore detector outputs and
\ffi" provides an alarm message ‘mmed e _AFD for two or more OPERABLE
X¢o pannels are outside t..e tinget Faga™in HERMAL POWER greater -
tha _lEZ!-f RATED THEF POWER, I UBF1ng operation ag RMA L PC evals |
ween"QUA and JUX and setween 16X and 50% RATED THERMAL POWER, the computer

outputs a
‘ll' 1imits,

larm message when the penalty devia tes on \
of 1 hour anth2 hours;. respectively. e Y, e m'dl\nﬁ‘,

- ] Sﬂ ?b' RAGC ot J
Mrm /8 T3 shows tyniMntnlMt w\"“ ey 941 b oy wfl'
;/4.2.‘ and 1{‘.3.3 HEAT FM HOT QHANNEL FASTQR and NQSLEAR ;NTHALPV RHE

N
HOT CHANNEL FACTOR FAH

The 1imits on heat flux hot channel factor nuclear enthalpy rise hot

Fand M :
ad temperature w

m——

tor ersure that: (1) the n limityon peak local power density
L aMe.not exceeded, and in the event of & LOCA the peak fuel
not ex he 2200°F ECCS acceptance criteria limit,

,’”” Each of these s measurable dut will normally only be determined
//po-iodicnlly as specified in Specifications 4.2.2 an¢ 4.2.3. This periodic
surveillance 13 sufficient to ensure that the limits are maintained provided:

\

-

,
LU &

\ onterien is met,

® ...
VOGTLE UNITS - 1 & 2

a. Contro) rods in a single group move together with no individual red
insertion giffering by mo than 2 12 steps, indicated, from the
group demand position;

b. Contral rod banks are sequenced with a constant tip=tu=tip distance
between banks as ra_:,Ti_ﬁ?Ib{F{a}lg‘ 3.1;”3\. .

\*h O“‘}» ﬁts.;\r\—-\ . e ———

) (thCf.bcd o 3(-¢ci;m&*~ot\ 3.|.3.?'\
LA e e ——
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BASES

HEAT FLUX HOT CHANNEL FACTOR and NUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR
ontinue

¢. The control rod fnsertion limits of Specifications 3.1.3.5 and
31.3.6 are maintained; and

g The axial power distribution, expressed 1n terms of AXIAL FLUX
DIFFERENCE, 1s maintained within the 1imits.

F:” will be maintained within 1ts Yimits provided Conditions a. through
0. above are maintained. The relaxation of F:H a5 2 function of THERMAL POWER

#llows thanges in the radial power shape for al) permissible rod insertion
Timits.

when an ‘Q measurement is taken, an allowance for both experimenta) error

and manufacturing tolerance must be made. An allowance of 5% is appropriate
for a full core map taken with the incore detector f)ux mapping system and &

3% allowance is appropriate for manufacturing tolerance. rstE‘ﬂ Sﬁ
— _4/k\ MERE

when Fg” is measured, (f.e , inferred), measurement uncertainty (i.e.,

the appropriate uncertainty on the incore inferred hot rod peaking factor)
must be allowed for and 4% is the appropriate allowance for a full core map
taken with the incore detection system.

dffset this reductionnin the generic margin, The generic margins, totaling.
9. 1% DNBR complete) et any rod bow pont{&ios. This margin includes tho*\{
V\‘ \ N &

"y < f
T:;. Fuel rod bowiﬁ‘h:;::cos the value ;? ONB ratio. Credit is avai)cg}i\to \
y 0

- following: \. \

| 0?\\\Qqsign Timit ONBR 69\1,30 vs 1.28, \\\ \
I b Grisspacing (K) of 0°046 vs 0.089,
|

N

\ ¢. Therma™Qiffusion Coefficient of 0.038 vs 0.DES,
Ng: ONBR M1tipiier of 0.86 vs 0.88, and
‘ e\ Piteh reductiom \

N \ N |
1__?”' app\i::b{s values of rod Dow penalties ard*(gforcnced in the’{§ha

~ |
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MEAT FLUX HOT CHANNEL FACTOR ang NUCLEAR ENTHALPY RISE MOT CHANNEL FACTOR
ontinued

F:-"ﬂ-_?x;-;;;;;l Pearing chtor. F, (Ih is nonsurod'bgr1oaicully to provide

| assurancs that the Hot Channe! Factor, Fol2), remaing Within its limit, \The
ny\iluit for i)(E? THERMAL )Q!ER (F‘:T') di\{poc1f1oa 1n\bcg COLR per Specsi-
\C!tion‘ .8.1.6 was getermined fhom expected power control manUveyers over the N\

full range of burnup gonditions _the core, ;.. 9 - '\

'3/4.2.4 QUADRANT POWER TILT RATIO

The QUADRANT POWER TILT RATIO 1imit assures that the radial power distribu~
tion satisfies the design values used in the power capability analysis.
Radial power gistribution measurements are mace during STARTUP testing and
periodically during power operation.

The 1imit of 1.02, at which corrective acticn is required, provides ONB
and 1inear heat generation rate protection with x-y plane power tilts. A
1imit of 1.02 was selected to provide an allowanze for the uncertainty
associated with the indicated power tilt.

than 1.02 but less than 1.09 is provided to allow fdentification and correcticn
of a dropped or misalighed control rod. In the event such action does not
correct the tilt, the margin for uncertainty on FQ is reinstated by reducing

‘he maximum allowed power by 3% fur each percent of tilt in excess of 1.

. The 2-hour time allowance for operation with a tilt condition greater

For purposes of monftoring QUADRANT POWER TILT RATIO when one excore
detector is inoperable, the moveable incore detectors are used to confirm that
the normalized symmetric power distribution is consistent with the QUADRANT
POWER TILT RATIO. The incore detector monitoring is done with a full incore
flux map or two sets of four symmetric thimbles. The two sets of four symmetric
thimbles is a unique set of eight detector locations. These locations are
C+8, E-5, c=11, H=3, H=13, L=5, L-11, N-%,

bl
3/4.2.5 ONMARM?; e B

The 1imits on the DNB-related parameters assure that each of the parameters
(/’ are maintained within the normal steady-state envelope of operation assumed in

the transient and accident analyses. he 1imits are consistent with the

ial FSAR mptions. an e been analytically demonstrated adequate to

“eMratain aininum BNER of 1530 'throughout each analyzed transient. The

.r;;\ indicated avg value OfSe3=t and the indicated pressurizer pressure value of
2
e psig correspond to dnalytical )imits of 2 'ana:§E§Lpsig respece
tively, with allowance for measurement uncertainty. v . e
: / / (R3S

. 592.5'F ) ( B9%44'F )
-9
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BASES

The specifications of this section provide assurance of fue! integrity
during Londition 1 (Normal Operation) and 11 [Incidents of Mocerate Freguency)
events by: (1) maintaining the minimum ONER in the core greater than or equal
to 1.30 guring normal operation and in short-term transients, and (2) limiting
the fission gas release, fuel pellet temperature, and cladding mechanical
properties to within assumed design criteria. In sddition, limiting the peak
linear power density during Condition | events provides assurance that the
initial conditions assumed for the LOCA analyses are met and the ECCS acceptance
criteria Timit of 2200°F is not exceeded.

The definitions of certain hot channe) and peaking factors as used in
these specifications are as follows:

FQ(Z) Heat Flux Hot Channe) Factor, is defined as the maximum local heat
flux on the surface of a fuel rod at core elevation I divided by the
aversge fuel rod heat flux, allowing for manufacturing tolerances on
fue! pellets and rods;

'2H Nuclear Enthalpy Rise Mot Channel Factor, 1s defined as the ratio of

the integral of 1inear power along the rod with the highest integrated
power to the average rod power; and

F!y(Z) Radial Peaking Factor, is defined as the ratio of peak power density
to average power density in the horizontal plane at core elevation Z.

3/4.2.1 AXIAL FLUX DIFFERENCE
The 1imits on AXIAL FLUX DIFFERENCE (AFD) assure that the FQ(Z) upper
bound envelope of the FQ 1imit specified in the CORE OPERATING LIMITS REPORT

(COLR) times K(Z) 1s not exceeded during efther norma! operation or in the
event of xenon redistribution following power changes.

Target flux difference s determined at equilibrium xenon conditions.
The rods may be positioned within the core in accordance with their respective
fnsertion 1imits and should be inserted near their normal position for steady-
state operation at high power levels. The value of the target flux difference
obtained under these conditions divided by the fraction of RATED THERMAL POWER
is the target flux difference at RATED THERMAL POWER for the associated core
burnup conditions. Target flux differences for other TLIRMAL P2WER levels are
obtained by multiplying the RATED THERMAL POWER value by the appropriate
fractional THERMAL POWER level. The periodic updating of the target flux
difference value is necessary to reflect core burnup considerations.

—

o 2B
~(2-5)
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AXJAL FLUX DIFFERENCE (Continved)

Although 1t 15 fntended that the plant will be operated with the AFD
within the target band required by Specification 3.2.1 about the target f)ux
difference, during rapid plant TN{RMAL POWER reductions, control rod motion
will cause the AFD to deviate outsice of the target band at reduced THERMAL
POWER levels. This geviation will not affect the xenon redistribution suffis
ciently to change the envelope of peaking factors which may be reached on &
subsecuent return to RATED THERMAL POWER (with the AFD within the target bang)
provided the time duration of the deviation is limited. Accordingly, & l=hour
penalty deviaticn limit cumulative during the previous 24 hours is provides for
operation outside of the target band but within the 1imits specified in the
COLR while at THERMAL POWER Tevels between 50% and 90X of RATED THERMAL POWER,
For THERMAL POWER ‘evels between 15% and 50% of RATED THERMAL POWER, deviations
of the AFD outside of the target band are less significant. The penalty of
2 hours actual time reflects this reduced significance.

Provisions for monitoring the AFD on an automatic basis are derived from
the plant process computer through the AFD Monitor Alarm., The computer deters
mines the l-minute average of each of the OPERABLE excore detector outputs and
provides an alarm message immediately 1f the AFD for two or more OPERABLE
excore channels are outside the target band and the THERMAL POWER is greater
than S0X of RATED THERMAL POWER. During operation at THERMAL POWER levels
between 50% and 90% and between 15% and 50% RATED THERMAL POWER, the computer
outputs an alarm message when the penalty deviation accumulates beyond the
. limits of 1 hour and 2 hours, respectively,

Figure B 3/4 2-1 shows a typical monthly target band.

3/4.2.2 and 3/4. 2.3 MEAT FLUX MOT CHANNEL FACTOR and NUCLEAR ENTHALPY RISE
. eN
HOT CHANNEL FACTOR FAH

The 1imits on heat flux hot channel factor and nucliear enthalpy rise hot
channe! factor ensure that: (1) the design 1imits on peak local power density
and minimum ONBR are not exceeded and (2) in the event of a LOCA the peak fue)
clad temperature will nct exceed the 2200°F ECCS acceptance criteria limit,

Each of these 1s measurable but will normally only be determined
periodically as specified in Specifications 4.2.2 and 4.2.3. This periodic
surveillance s sufficient to ensure that the 1imits are maintained provided:

8. Control rods in & single group move together with no ingividgua)l rod

insertion giffering by more than 2 12 steps, indicated, from the
group demand position;

b, Control rod banks are sequenced with a constant tip-to-tip distance
between banks ulm. : R i il e W
ey

. bacalion 3.1.3
sf.ut 2,

. VOGTLE UNITS = 142 8 3/4§@ Amendment No. 32 (Unit 1)
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MEAT FLUX HOT CHANNEL FACTOR and NUCLEAR ENTHALPY RISE MOT CHANNEL FACTOR
entinue

¢ The control rod inserticn 1imits of Specifications 3.1.3.5 and
3.1.3.6 are maintained; and

g The axial power distributios, expressed in terms of AXTAL FLUX
DIFFERENCE, 1s maintained within the 1imits.
;:” will be maintained within its 1imits provided Conditions . through
¢ above are maintained. The relaxation of F:” as a function of THERMAL POWER

allows changes in the radia) power shape for a1) permissible rod insertion
Timits,

when an FQ measurement is taken, an allowance for both experimenta) error

and manufacturing tolerance must be made. An a'lowance of 5% is appropriate
for & ful) core map taken with the incore detector flux mapping system and &
3% allowance is appropriate for manufacturing tolerance.

when an is measured, (i.e., inferred), measurement uncertainty (i.e.,

the appropriate uncertainty on the incore inferred hot rod peaking factor)
must be allowed for and 4% is the appropriate allowance for a ful) core map
taken with the incore detection system.

Fuel rod bowing reduces the value of DNB ratio. Credit is available to
offset this reduction fn the generic margin. The generic margins, totaling
9.1% DNBR completely offset any rod bow penalties. This margin includes the
following:

Design 1imit ONBR of 1.30 vs 1.28,

Grid Spacing (K‘) of 0.046 vs 0.089,

Thermal Diffusion Coefficient of 0.038 vs 0.0859,
ONBR Multiplier of 0.86 vs 0.88, and

Pitch reduction,

® ‘O N O e

The applicacle values of rod bow penalties are referenced in the FSAR.

,..C‘z )
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HEAT FLUX MOT CHANNEL FACTOR and NUCLEAR ENTHALPY RISE WOT CHANNEL FACTOR
ontinued)

The Radial Peaking Factor, ny(Z). is measured periodically to provide
assurance that the Mot Charnel Factor, FQ(Z). remaing within its limit, The

F'y Timit for RATED THERMAL POWER (F.;Tp) as specified in the COLR per Specifis
cation 6.8.1.6 was determined from expected power control manuevers over the
full range of burnup conditicus 1n the core

3/4.2.4 QUADRANT POWER TILT RATIO

The QUADRANT POWER TILT RATIO 1imft assures that the radia) power distribu-
tion satisfies the design values used in the power capabflity analysis.
Radial power distribution measurements are made during STARTUP testing and
periodica’ly during power operation,

The 1imit of 1.02, at which cor . action 1g required, provices ONB
and linear heat generation rate r on with x=y plane power tilts. A
Timit of 1.02 was selected to pr. an allowance for the uncertainty

associated with the indicated po (i1t

The 2-hour time allowance fo  operation with a tilt condition greater
than 1,02 but less than 1.09 is provided to &llow identification ana correction
of a dropped or misaligned control rod, In the event such action does not
correct the tilt, the margin for uncertainty on FQ fs reinstated by reducing

the maximum allowed power by 3% for each percent of tilt in excess of 1.

For purposes of monitoring QUADRANT POWER TILT RATIQ when one excore
detector is inoperable, the mo.*able incore detectors are used to confirm that
the normalized symmetric power distribution is consistent with the QUADRANT
POWER TILY RATIO. The incore detector monitoring is done with a full incore
flux map or two rets of four symmetric thimbles. The two sets of four symmetric
thimbles is a unique set of eight detector locations. These locations are
C=8, -5, E-11, W=3, W=13, L-8, L*11, N-8.

/4.2, NB_PARAMETER

The 1imits on the ONB-related parameters assure that each of the parameters
are maintained within the normal steady-state envelope of operation assumed in
the transient and accident analyses. The limits are consistent with the
initia) FSAR assumptions and have been analytically demonstrated adequate to
matntain a minimum ONBR of 1.30 throughout each analyzed transient. The

ingicated T.Vg value of 591°F and the indicated pressurizer pressure valie of

2224 psig correspond to ana'ytical limits of $82.8°F ana 2205 psig respece
tively, with allowance for measurenent uncertainty. -

N \
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3/4.2.5 ONB PARAMETERS (Continued)

The 12-hour periodic surveillance of these parameters through fnstrument
readout s sufficient to ensure that the parameters are restored within their
1imits following load changes and other expected transient operation. The
18 month periodic messurement of the RCS total flow rate is acequate to detect
flow degradation and ensure correlation of the flow indication channels with
measured flow such that the indicated percent flow will provide sufficient
verification of the flow rate cdegradation on « 12 hour basis. A change in
indicated percent flow which is greater than the instrument channel inaccuracies
and parallax errors is an appropriate indication of RCS flow degradation.

& o
YOGTLF UNITS = 1 &2 8 3/4
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dipian Criferion

BASES S
The plant | fth 811 reactor coolant loops ir
operation and during all normal operations ang antici~

pated transients. In MODES 1 and 2 with one reactor coolant loop not in
o?or:tignh:his specification requires that the plant be n at least HOT STANDRY
within urs.

In MODE 3, two reactor coolant loops provide sufficient heat removal
capability for removing core decay heat even in the event of a bank withdrawa)
accident; however, a single reactor coolant loop provides sufficient heat
removal capacity 1f & bank withdrawal accident can be prevented, i.e., by
opening the Reactor Trip System breakers.

In MODE 4, and in MODE 5 with reactor coolant loops filled, a single
reacter coolant loop or RMR train provides sufficient heat remova) capadbi)lity
for removing decay heat; but single failure cons ' deratfons require that at
least two trains/loops (either RMR or RCS) be OPERABLE.

In MODE § with reactor coolant loops not filled, a single RMK train
proviges sufficient heat removal capability for removing decay heat; but single
fallure considerations, and the unavailability of the steem generators as @
heat removing component, require that at least two RMR trains be OPERABLE. Tre
Tocking closed of the required valves in Mode 5 (with the loops not filled)
precludes the possibility of uncontrolled boron dilution of the filleg portion
of the Reactor Coolant System. This action prevents flow to the RCS of unborated
water by closing flowpaths from sources of unborated water. These )imitations
are consistent with the fnitial conditions assumed for the boron ailution
accigent in the safety analysis,

The operation of one reactor coolant pump (RCP) or one RMR pump provices
acequate “low to ensure mixing, prevent stratification and produce gradua’
r.act1v1t¥ changes during boron concentration reductions in the Reactor Coolant
System. he reactivity change rate associated with boron reduction will,
therefore, be within the capability of operator recognition and control,

The restrictions on starting an RCP with one or more RCS cold legs less
than or equal to 350°F are provided to prevent RCS pressure transients, caused
by energy additions from the Secondary Coolant System, whizh could exceed the
Tinits of Appendix G to 10 CFR Part 50. The RCS will be protected against
overpressure transients and will not exceed the limits of Aopendix G by
restricting starting of the RCPs to when the secondary water temperature of
each steam generator fs less than 50°F above each of the RCS cold leg

tomearatures. ']_ A
il Notk: This ". reayeste AN=0140)

/7 Tn MODE 4 Ha stachag of an RCP, when no ether RCP s operating | 16 b
| restridded to o range of domperatinns that are sensistint with A smedysis |

\ Assumptions used 4o demensirall hot e RHR design pressure 5 not exceeded
\\-.-u..hm‘kﬁk (cl-(; valves are used fpr RCS everpeasbuie. protection .
L T e ——
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EMERGENCY CORE COOLING SYSTEMS

BASES

ECCS SUBSYSTEMS (Continued)

The limitation for a)) safety injection pumps to be inoperable below 350°F
provides assurance that & mass addition pressure transient can be relieved by
the operation of a single PORV,

The Surveillance Requirements provided to ensure OPERABILITY of each
component ensures that at a minimum, the assumptions used in the safety
analyses are met and that subsystem OPERABILITY is maintained. Surveillance
Reguirements for throttle valve position stops and flow balance testing provide
assurance that proper ECCS flows will be maintained in the event of a LOCA
Maintenance of proper flow resistance and pressure drop in the piping system
to each injection point is necessary to: (1) prevent total pump flow from
exceeding runout conditions when the system is in its minimum resistance
configuration, (2) provide the proper flow split between injection points
in accorgance with the assumptions used in the ECCS-LOCA analyses, (3) provice
an acceptable leve) of total ECCS flow to a)) injection points equal to or
above that ascumed in the ECCS-LOCA analyses and (4) to ensure that centrifugal
charging pump fnjection flow which is directed through the seal injection palh
is less than or equal to the amount assumed in the safety analysis. The
surveillance requirements for leakage testing of ECCS check valves ensure a
failure of one valve will not cause an intersystem LOCA. In MODE 3, with
either HV-BBO9A or B ¢losed for ECCS check valve leak testing, adequate ECCS
flow for core cooling in the event of a LOCA is assured.

3/4 5.4 REFUELING WATER STORAGE TANK

The OPERABILITY of the Refueling Water Storage Tank (RWST) as part of the
ECCS ensures that sufficient negative reactivity s injected into the core to
counteract any positive increase in reactivity caused by RCS cooldown. RCS
cooldown can be caused by inadvertent depressurization, & loss-of-coolant
accident, or a steam line rupture.

The limits on RWST minimum volume and boron concentration ensure that
1) sufficient water is available within containment to permit recirculation
coo‘in? flow to the core, 2) the reactor will remain subcritical in the cold
condition following a sma)l LOCA or steam)ine break, assuming complete mixing
of the RWST, RCS, and ECCS water volumes with all control rods inserted except
the most reactive contro) assembly (ARI=1), and 3) the reactor will remain
ub in the cold condition following a large break LOCA

s water that may eventually reside in tne sui, post=LOCA with all
control rods assumed to be July .

N\

The contained water volume 1imit includes an allowance for water not usable |
hecause of tank discharge 1ine location or other physical characteristics. /

/

F 4
//7vu|1 2) or all tontrol reds inserted uccpf dor ‘fwb\',’/

Q\:ﬂ reactive. contral assemblies (a1 l) . ‘/
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R 7 T8 REPORT (Contin - UNIT | )

a.  WCAP+9272+P-A, “WESTINGMOUSE RELOAD SAFETY EVALUATION METHODOLOGY",
July 1985 (W Proprietary).
(Methodology for Specifications 3.1.1.3 = Moderator Temperature
Coefficient, 3.1.3.5 = Shutdown £ w

ontr ' n Limi
. .
0 anne ac ‘

« TOPICAL REPORT", Semtember 1574 (
(Method logy1vor Specitication 3.2.1
x

.

L]

Prop. etary).

Axia) Flux fference

anch, NRC)
sis Aspects

‘ Performance
nuary 31, 1 0--Attachaoﬁ\; Operation And Safety Ana
ofh\an Improved (oad Follow Package. \

g

(Methodology for\Specification3.2 1 * Axiaf\f1ux 01ffcroﬁC|\ ;

\ \

nt Axial Ofset Control]=§k\k :
‘\\ \‘. \\. |
NUREG-080Q, Standard Review Plan, W §. Nuclear Regulatory N l
, Nuclear Desdgn, July 198} Branch |
3+1, vestinghouse Constant\Axial Offset |

\

(::f‘{!;l WCAP+9220-P=A, Rev. 1, "WESTINGHOUSE ECCS EVALUATION MODEL-1981 E
VERSION", February 1982 (w Proprietary). i
(Methodology for Specification 3.2.2 = Heat Flux Mot Channel Factor.) |

The core operating 1imits shal) be determined so that all applicable 1imits
(e.g., fuel thermal-mechanical 1imits, core thermal-hydraulic Timits, ECCS
limits, nuclear 1imits such as shutdown margin, and transient and sccident
analysis 1imits) of the safety analysis are met.

The CORE OPERATING LIMITS REPORT, including any mid-cycle revisions or

supplements thereto, shall be provided upon {ssuance, for each reload cycle,
to the NRC Document Control Desk with copies to the Regional Aaministrator and l

Resident Inspector.
) Administ:ato\of{»c )

for each report.

shall be subMitted to the Regl
C within the e period spech
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Amendment No. 12 (unit 2)

I TR L T 3



INSERT P

"RELAXATION OF CONSTANT AXIAL OFFSET

b. WCAP~10216=P=4,
June

CONTROL FQ SURVEILLANCE TECHNICAL SPECIFICATION",

1983 (W Proprietary).
(Methodology for Specifications J3.2.1 = Axial Flux
Difference (Relaxed Axial Offset Control) and
3.2.2 = Heat Flux Hot Channel Factor (W(Z2)

surveillance requirements for F, Methodology).)



ADMINISTRATIVE CONTROLS

.
The Semiannual “Radioactive Effiuem & 1ase Reperts shiN) also incluge

of Resource
gulatory Commission, , DG 20855, with
rator of the Regional Office of tha NRC, no late
Towing the calenugr month covered the report.

T —— —
RE OPERAT MITS REPORY = UNIT 2 )

copy to
than the

——

h of each month

6.8.1.6 Core oporat1n¥ 1imits shal) be established and documented in the CORE
OPERATING LIMITS REPORT (COLR) before each reload cycle or any remaining part
of a reload cycle for the following:

8. SKUTDOWN MARGIN LIMIT FOR MODES 1 and 2 for Specification 3/4.1.1.1,

b. SHUTDOWN MARGIN LIMITS FOR MODES 3, 4 and 5 for Specification
3/‘0 1’102‘

g, Moderator temperature coefficient BOL ano EOL limits and 300 ppm
surveillance 1imit for Specification 3/4.1.1.3,

d. Shutdown Rod Insertion Limit for Specification 3/4.1.3.5,
e. Contro] Rod Insertion Limits for Specification 3/4.1.3.6,

f. Axial Flux Difference Limits, and target band for Specification
3/4.2.1,

g. MHeat Flux Mot Thanne! Factor, K(Z), the Power Factor Multiplier and

F:;? for Specification 3/4.2.2,
h. Nuclear Enthalpy Rise Mot Channe! Factor .imit and the Power Factor
Multiplier for Specification 3/4.2.3.

The analytical methods used to determine the core operating limits shall de
those previously 2 “roved by the NRC in:

VOGTLE UNITS = 1 & 2 Amencment No. 32 (Unit 1)

Amendament No. 12 (Unit 2)

. : ._ -
jL SEMIANNUAL m;gg;vg EFELUENT agi‘g; REPORT (Contin N\ ,.
. \

following: an explanation as to whv inoperability of\liquid or gaseo

ent monitoring ins : corrected . Ithin the time specifie |
in Spegification 3.3.3.9 % vely; and description of the
events rage tanks exceedhog the
Timits o




ADMINISTRATIVE CONTROLS

RE OPERAT MITS REPORT ntin <-um12_3

a.  WCAP=$272+P+«A, "WESTINGHOUSE RELOAC SAFETY EVALUATION METHODOLOGY",
July 1985 (W Proprietary).
(Methodology for Specifications 3.1.1.3 = Moderator Temperature
Coefficient, 3.1.3.5 = Shutdown Bank Insertion Limit, 3.1.3.6 -
Control Bank Insertion Limits, 3.2.1 = Axial Flux Difference, 3.2.2
« Heat Flux Hot Channe)! Factor, and 3.2.3 = Muclear Enthalpy Rise
Hot Channe! Factor.)

b, WCAP-8385, "POWER DISTRIBUTION CONTROL AND LOAD FOLLOWING PROCEDURES
« TOPICAL REPORT", Septeaber 1974 (W Proprietary).
(Methodology for Specification 3.2.1 = Axfal Flux Difference
[Constant Axia)l Offset Control].)

€. Y. M. Anderson to K. Kniel (Chief of Core Performance Brench, NRC)
January 31, 1980--Attachment: Operation and Safety Analysis Aspects
of an Improved Load Follow Package
(Mothodo1ogy for Specification 3.2.1 = Axial Flux Difference
[Constant Axial Offset Control].)

d. NUREG=0B00, Standard Review Plan, U. §. Wuclear Regulatory
Commission, Section 4. 3, Nuclear Design, July 1881. Branch
Technical Position CPB 4. 31, Westinghouse Constant Axial Offset
Contrel (CAOC), Rev. 2, July 1981,

(Methodology for Specification 3.2.1 = Axtal Flux Difference
(Constant Axial Offset Control).)

e  WCAP=9220-P=A, Rev. 1, "WESTINGMOUSE ECCS EVALUATION MODEL-1981
VERSION", Ferruary 1982 (W Proprietary).
(Methodology for Specification 3.2.2 = Heet Flux Mot Channe) Factor.)

The core operating limits shall be determined so that all applicable 1imits
(e.9., fuel thermal-mechanical limits, core thermal-hydraulic limits, ECCS
1imits, nuclear 1imits such as shutdown margin, and transient and accident
analysis 1imits) of the safety analysis are met,

The CORE OPERATING LIMITS REPCRT, including any mid-cycle revisions or
supplements thereto, shall be provided upon fssuance, for each reload cycle,
te the NRC Document Control Desk with copies to the Regional Administrator and
Resident Inspector.

SPECIAL REPORTS

6.8.2 Special reports shall be submitted to the Regional Administrator of the
Regional Office of the NRC within the time period specified for each report.

Amendment No. 32 (Unit 1)

VOGTLE UNITS = 1 & 2
Amendment No. 12 (Unit 2)




Aliachment 1D

Vogtle Flectric Cenerating Plant Units 1 and 2
Request for Technice! Specifications Changes

VANTAGE-5 Fuel Design

Technical Specifications Typed Pages

{ffective following the Vogtle 1 Cycle 3 Shutdown
(Effective as of Vogtle | Cycle 4 Startup)
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INSTRUMENTATION TRIP SETPOINTS,
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NETRUMENTATION SURVEILLANCE REQUIREMENTS.
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Radiation Monitoring For Plant Operations
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ADMINISTRATIVE CONTROLS .

.l"l‘h!

6.8 .2

SAFETY REVIEW BOARD (5RB)
Function
Lomposition
Alternates
Consuitants
Meeting Freguency
Quarum
Heview
Aydgits
Recoras

1 T ACTION

FETY LIMIY 1

6.1 PROCEDUKES AND PROGRAMS
bb REPORTING REQUIREMEN'S

b. 8.1

6.8.2

ROUTINE REPORTS,
Startup Report

Annual Report. ..

Annua | Radiological Environmental Surveillance Report

Semiannual Ragtoactive £ffluent Release Report

Monthly Operating Reports

Core Operating Limits Report (UNIT 1)..

Core Operating Limits Report (UNIT 2)

SPECIAL REPORTS . .

6.9 RECORD RETENTION.

vOGTLE

UNITS - 1 &

~

kXl
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FRACTION OF RATED THERMAL POWER
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GAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

e e e 8 e i S 8. T it 8

2.5 LIMITING SAFETY SYSTEM SETTINGS

REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS

2.2.1 The Reactor Trip Svstem Instrumentation ang Interiock Setpoints shall
b0 set consistent with the Trip Setpoint values shown in Table 2 2-1 (Unit 1)
or Tabie 2.2-1a (Unit )

APPLICABILITY: As shown for each channel in Table 3.3.1

ACTION:

4. With a Reactor Trip System [nstrumentation or Interiock Setpoint
less conservative than the value shown 'n the Trip Setooint column
but more conservative than the «alue shown in the Allowablie Value
column of Table 2.2-1 or Table 2 .i-la, adjust the Setpoint consistent
with the Trip Setpoint value.

5. With the Reactor Trip System [nstrumentation o Inter!cck Setpoint
1855 conservative than the value shown 'n the Allgwable Values
column of Table 2.2-1 or Table 2.2-'a, either

1. Adjust the Setpoint consistent with the Trip Setpoint value of
Table 2.2<1 or Table 2.2-1a and Jetermine within 12 houyrs that
Equation 2.2-1 was satisfleo for the affected cnanne!, or

n~3

Declare the channel incperable and apply the applicable ACTION
statement requirement of Specification 3.3.1 unti! the channe!
{s restored to OPERABLE status with 1ts Setpoint aojusted
consistent with the Trip Setpoint value.

Equation 2.2+ L+R+S cTA
Where:

i « The value from Column Z of Table 2.2-1 or Table 2.2-1a for the
affected channei,

R« The “as measured" value (in percent span) of rack e-ror for the
affected channel,

S« Either tha "as measured" value (in percent span) of the sensor
grror, or the value from Column S (Sensor Error) of Tabie 2.2~
or Taple 2.2-'a for the affected channel, ang

TA « The value from Column TA (Total Allowance) of Table 2.2-1 or
Table 2.2-1a for the affected channel.

YOITLE UNITS - 1 & 2 2=3
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THIS PAGE APPLICAocr TO UNIT 1 ONLY

TABLE 2.2-1 - UNIT 1

RELCTOR TRIP SYSTEM INSTRUMENTATION TRIiP SETPOINTS
101AL SENSOR
At L OWANCE ERROR
FUNCTLONAL UNTT () 2 (5)  TRIP SEIPOINI ALLOWABIE VA! U
. Manual Reactor Trip N.A. N.A. N.A. N_A. N_A.
2. Pewer Range, Neutror Flux
{NI OO41B&C, NI 00428BA&C,
NI 0043B&C, NI 0044BR()
a. High Setpoint 1.5 4.5 0 <109% of Riv§ <111.3% of RIVY
b. Low Setipoint 8.3 4.5 0 25% of RIP§ <27.3% of RIP§
3. Power Range, Neutron Flux, 1.6 0.50 0 <5% of RIPF witlh <6.3% of RIPE wilh
High Positive Rate a time constant a time constant
(NI OO041B&C, NI-0047B&C, ~2 seconds >2 seconds
NI -0043B&C, NI-0044B&()
4. Deleted.
5. Intermediate Range, 17.0 8.4 0 <25% of RIP¥ <31.1% of RiPZ
Neutron Flux
(NI -0 358, N1-00368B)
b. Source Range, Neutron Flax 17.0 10.01 0 <10% cps <1.4 x 10% cps
{NI 00318, NI-0032B)
i. Overtemperature #l 107 71.04 1.96 See Note | See Note 2
(101-411C, TDiI-421C, (Unit 1) (Unit ) # 1.17
101-431C, 101-441C) {Unit 1)
8. Overpow~r Al 4.3 1.54 1.96 See Note 3 See Note
(101-47118, TDi-4218, {Unit 1) {Unit 1)

ID1-4318B, 101-4418)

ERIP = RATED THERMAL POWER




IT#

Hmer
4 ’
inst

'
o 1 A
14




REACTOR TRIP

IABLE 2.2-1 (Continued)

THIS PAGE APPLICAsit TO UNIT | ONLY

YSTEM INSTRUMENTATION TRIP SETPOINTS — UNIT )

107AL SENSOR
ALt DWANCE FRROR
FUNCTIONAL UNTT _(TA) (5) IRIP SE1POINT ALiOWABLE VALUL
6. lurbine Irip
a. low Fluid 0il Pressure N.A. N.A. N_A. >580 psig >500 psig
{(Pi 6161, PI 8162, PI-6163)
b. Turbine Stop Valve Closure N.A. N.A. N.A. >96. 7% open >96 . 1% open
1/. Satety Injection Input from ESFH h.AL N.A. N.A. N.A. N_A.
18. Reactor Irip System
Interiocks
a. Intermediate Range N.A. N.A. N.A. >1 x 10 e amp 6 x ) Y gnp
Neutron Flux, P-6
(NI 00358, NI 0036R)
p. Low Power Reactor lrips
Block, P-1
1) P10 input N._A. N_A. N_A. <i0% of RIPE <12.3% of RIV§
(N1 00418B&C, NI -00428B&C,
N1 0043B&C, NI-00448AC)
23 P13 input N A N A N A <10% RI¥F Turbine <12.2% RIP§ turbince
(P1 U505, P11 0506) Impulse Pressure Impulse Pressure
tguivalent fguivalent
¢. Power Range Neutron N.A. N_A. N.A. <48% ot RIPZ <50.3% of RIV§

Flux, P-8
(N1 0O041B&C, NI 0042BRC,
NI 0043B&C, NI O044R&(C)

#K1P RATED THERMAL POWLR
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THIS PAGE APPLICABLE 10 UNII

TABLE 2.2-1 (Continued)

1 ON ¥

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINIS — UNII 1

Power Rangc Nuetron Flux, P-9 N.

(NI 004188, NI-00478B&C,
NI 0043B&C, WI-0044B&C)

Power Range Neutron
Flux, P-10

(N1 O041BAC, NI 0042B&C,
NI 0043B&C, NI -00448B&()

lurbine Impulse Chamber
Pressure, P-13
(P1-0505, P1-0506)

Reactor Irip Breakers

Automatic ITrip and Interlock
1ogic

RATED THERMAL POWER

T101AL
Al L OWANCE

(1A}

A.

A.

A.

SENSOR
ERROR

(3)
N.A.

N A

>10% of RIPE

<10% RIP# lurbine
Impulse Pressure
truivalent

N_A.

N_A

ALLOWABLE VAI Ut

<52.3% of RiIVY

>1.71% of RivE

<12 3% RIP# lurbine
Impuise Pressure
Equivalent

MA

N_A.
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THIS PAGE APPLIC~ueE TO UNIT 1 ONLY
TABLE 2.2-1 {Continued)

1ABLE

NOTATIONS - ONTT 1

) <atg (K, -k, TS Gl Y e kge - Py £ (an)
(l + ‘SS) l . ‘S

Measuied AT (Unit 1);

Lead -1ag compensator on measured Al;

Time constants uwtilized in lead lag compensator for al, t, >28s,
s % 3 8§27

Lag compensator on measured Al

Time constants utilized in the 'ag compensator for al, «, = 0 s5;
Indicated AT at RATED THERMAL POWER,
1.12 (Unit 1);

0.9224/°F (Unit 1);

The function generated by the lead lag compensator for Tavg
dynamic compensation;

Time constants utilized in the lead lag compensator for Tavg, 1o > 28
1¢ < 4 5;

Average temperature, °F;

Lag compensator on measured 'avgi

Time constant utilized in the measured Tavg lag compensator, g s
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NOTE 3:

OVERPOWER AT

(1 # 1,5) (1 + 1,5)

Where:

al

"l’;s

1 +# 1.5

L &.72,5

1 + I‘S

i

"

v

THIS PAGE APPLIC.ocE TO UNIT 1 ONLY
TABLE 2.2-1 (Continued)

TABLE NOTATIONS (Continued] - UNII 1

L R e N g g & R £,0a1)}

s e T e

(1 # 1,5) (1 ¢ 1,5) (1 + +.5)

Measured a1 {Unit 1);

tead -lag compensator on measured Al;

Time constants utilized in lead leg compensator
for 41, v1 > 8 S, 2 < 383

Lag compensator on measured Al

Time constants utilized in the lag compensator for Al,
1,=0s;

Iindicated a7 at RATED THERMAL POWER;

1.08 (Unit 1),

0.027°F for increasing average temperature and > 0 for decreasing ave age
temperature,

ihe functien generated by the rate lag compensator for ldvg dynamic
compensation,

Time constants utilizea in the rate lag compensator for 'avg' t, > 10 =

Lag compensator on measured Tavg;



[1=2

NOIE 3:

NOIE 4:

THIS PAGL APPLICABLE TO UNLT 1 ONLY
1ABLC 2.2-1 (Continued)
TABLE NOTATIONS (Continued) - UNIT |

{Cont inued)

-1 = Time constant utilized in the measured 'avg lag compensatlor,
Te. ™ 0 s;

Ke > L. W20/°F (Unit 1) for T > 1" and K = 0 for T < 7",

1 = Average lemperature, °F;

e = Indicated Ty,q 3t RATLD THERMAL POWER (Calibration temperature for al
instrumentation, < 58B.4°F (Umit 1)),

S = lLaplace transform variable, s *; and

f,(al) 0 for all al.

The channel's maximum Trip Setpoint shall not exceed its computed lrip Setpoint by more than
1.9% (Unit 1) of AT span.
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THIS PAGE APPLICAL.. TO UNIT 2 ONLY
TABLE 2.2-1a- UNIT 2

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP S{TPUINIS

TOTAL SENSOR
ALLOWANCE ERROR
FUNCTIONAL UNTT (a2 {(S)  IRIP SLIPOINI
I. M™Manual Reactor Irip N_A. N.A. N_A. N.A.
2. Power Range, Neutron Flux
(N1 OO41RAC, NI-00428&(C,
N1 0043B&C, NI-00448&(C)
a. High Setpoint 7S 4.5 0 <i09% of RiIPZ
b. Low Setpoint 8.3 4.5 0O <25% of RIPZ
3. Power Range, Neutron Flux, 1.6 0.50 0 <5% of RIPF with
Highk Positive Rate a time constant
{NI-00418&C, NI -0042B&(, >2 seconds
NI 00438RC, NI-0044B&()
4. Deleted.
5. Intermediate Range, 17.0 §.41 4 <25% of RiP§
Neutron Flux
(NI 00358, NI -00368)
6. Source Range, Neutron Flux ir.e 10.0 0O <10% «ps
(N1 00318, NI-00328B)
/. Overtemperature Al 6.6 3-33 1.95 See Note 1
{10! -411C, 1D1-421C, {Unit 2) (Unit 2) + 0.50
IDI-431C, 101-441C) (Unit 2)
8. Overpower &l 4.9 1.54 1.95 See Note 3
(TDI-4118, TD1-4218B, (Unit 2) (Unit 2}

101-4318, 1Di-4418B)

#RTP = RATED THERHMAL POWER

ALLOWABIE VAL UE

N.A.

<111._3% of RiIPY
<27.3% of RIP§

<b.3% of RIPF wilh
a time constant
»2 seconds

<31.1% of RiP¥

<1.4 x 105 cps

See Notle /

See Note 4
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IHIS PAGE ~rPLICABLE 10 UNIT 2 ONLY

REACTOR TRIP SYSTEM INSTRUMENTATIC! TRIP SETPOINTS — W4lT 2

TOTAL SENSOR
AL LOWANCE ERROR
FUNCTIONAL UNIT () 2 (S) _ TRIP SETPOINI ALLOWAB! £ VALUE
G. Pressurizer Pressure-Low 3.1 a.n 1.67 >1960 psig** >1950 psig
{PI1-0455A,8B8C, PI-0455 &
PI-0456A, PI-0457 & P1 0457A,
Pl A58 & PI-0D458BA)
10.  Pressurizer Pressure-High 3.0 o.n 1.67 <2385 psig <2395 puig
(P1-0455A,B8C, PI-0456 &
P1 0456A, P1 0457 & PI 0457A,
Pl 0458 & FI 0458A)
11, Pressurizer Water Level High 8.0 2.18 1.67 <92% of instrument <93 9% of instrument
(L1 -D459A, L1 C460A, L1-0481) span span
12. Reactor Coolant Flow-low 2.5 1.87 0.60 >90% of loop >89 4% of loop
(LGOP) LOoP2 LO0P3 L00P4 design flow* design f{ low*
F1 O4¥4 F1-0424 F1-0431 F1-0442
F1-0415 #1-0425 F1-0435 F1 0445
F1 0416 F1-0426 F1-0436 F1 048b)
i3, Steam Generator Water lLevel 18.5 17.18 1.67 >18.5% (37.8)*** >17.8% (35.9)***
Low | ow (20 @) . 8. 2))ne= of narrow range of narrow range
instrument span instrument span
(Looet LooP2 100P3 Loors
LT-0%17 1i-0527 10537 i1-0547
110518 t1-0528 L1-0538 LI 0548
110519 t1-0529 (1-0539 il 0549
L1-0551 110552 LI-0553 LI 0554)
14. Undervoltage - Reactor 6.0 0.58 0 >9600 volts >9481 volts
Coolant Pumps (70X bus voltage) (69% bus voltage)
i5. Underfrequency - Reactor 3.3 0.50 0 >51.3 Bz >§7.1 Mz

Coolant Pumps

*Loop design flow - 95,700 gpm
**lime constants utilized in the lead lag controiler for Pressurizer Pressure Low are 10 seconds for lead and
! second for lag. CHANNEL CALIBRATION shall ensure that these time constants are adiusted to these values.
**%the value stated ‘aside the parenthesis is fér instrumencation that has the lower tap at elevation 333", the
value stated cutside the pareathesis is for instrumentation that has the lower tap at elevation 438"
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FUNCTIONAL UNITT
i6. lurbine Irip

a. low Fluid 011 Pressure
{(P1 6161, PT-6162, PT-6163)

b. lurbine Stop Valve Closure
14, Safety Injection Input from ESt

I18. Reactor irip System
Interlocks

a. Intermediate Range
Neutron Flux, P-6
(N1 00358, NI -CO368)

b. low Power Reactor Irips
Block, P-7

1) P10 input
(N1 -004VBAC, NI 0042BAC,
NI 0043B&C, NI 0044B&C)

2} P 13 input
(P1 0505, Pl -0506)

¢. Power Range Neutron
Flux, P 8B
(NI O041BR&C, NI 0042BAC,
NI O043B&C, NI 00448B&()

#RI1P - RATED THERMAL POWER

T01At
ALLOWANCE

_(TA)

THIS PAGE APPLICABLE 10 UM1T

e
—
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5
g
§
3
=
D
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M

SENSOR
ERROR

(3)

O ONLY

>580 psig

>96. 1% open

N.A.

21 x 10 1o amp

<10% of RIPY

<10% RIP¥ lurbine
Impulse Proessure
tquivalent

<48% of R'PE

ALLOWABLE VAI Wt

>500 psig

>96. 1% open

N.A.

>b x 10 2 amp

<12.3% of RIVY

<12.3% RIPE lurbine
Impulse Pressure
Fquivalent

<50.3% of Rivg
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THIS PAGE APPLICABLE 10 UNLIT 2 ONLY

TABit 2.2-7a {(Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINIS — UNIT 2

FUNCTIONAL UNIT

d. Power Range Nuetron Flux, P 9
(NI 0041B&C, NI 0042BAC,
N! O043B&C, NI -0044BAC()

e. Power Range Neutron
Flux, P-10
(NI COA1B&LC, NI 0042BAC,
NI 0043B&C, NI 0044BAC)

v. Turbine Impulse Chamber
Pressure, P-13
(P1 0505, PI 0506)

19. Reactor Irip Breakers

20 Automatic Irip and Interlock
Logic

FRIP - RATED THERMAL POWER

TOTAL

AL L OWANCE

(TA)

N A

N_A.

N.A.

N.A.

SENSOR
ERROR

(5}

N.A.

iRiP SEIPCINI

<50% of RiPE

>10% of RIP#

<10% RIPE lurbine
Impuise Pressure
fFquivalent

AlLOWABEE VAL U

<52.3% of RIVY

1. 1% of RIPE

<12.3% RIPE Tturbine
Impulse Pressure
fquivalent

N_A

N_A.
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TABLE 2.2 1a (Continued)

TABLE NOTATIONS -~ UNIT 2

OVERITEMPERATURE Al

@ YLEn -2 cemipp -k N ae ey T K(P P £ (8l))
(1 # x38S) 1 # 155 (1 + 145) 1 + 1S
Where: &l = Measured AT by RID Manifold Instrumentation (Unit 2);
B S 75 T :
S '™ = Lead-lag compensator on measured A';
T +# x,8
Ty, T2 = Time constants utilized in lead -lag compensator for A1, «, > 8 s,
'2535;
' = lag compensator on measured Al;
T % 2,5
s = Time constants utilized in the lag compensator for Al, «, = 0 5]
aly = Indicated AT at RATED THERMAL PCWER;
K, < 1.10 (Unit 2);
K, = 0.012/7°F (Unit 2);
' f_ff§ = The function generated by the lead lag compensator for l,yq
1 # 148 dynamic compensation;
14, Tg = lime constants utilized in the lead -lag compensator fo. laygq, v, > 28
g < 8 5;
I = Average temperature, °F;
‘1_ _ = lag compensator on measured Tyyq:
L

te = Time constant utilized in the measured l,yg lag compensator, r, = 0 s;
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NOTE 1:

NOIE 2:

THIS PAGE APPIICho b TO UNLT 2 ONLY

TABLE 2.2-1a {Continued)

TABLE NOTATIONS (Continued) - UNIT 2

{Cont inued)

' ]

A

588.5 F (Unit 2) (Nominal Tavg operating temperaturs);

K, = 0.00056/psig (Unit 2);

P = Pressurizer pressure, psig;

P’ = 2235 psig {Nominal RCS operating pressure);
S = lLaplace transform variable, s %

and f (al) is a function of the indicated difference belween top and bottom detectors of the
power -range neutron ion chambers; wiith gains to be selected based on measured instrument
response during plant startup tests such that:

(1)

(2)

(3)

for q4 - qp between 33.5% (Unit 2) and + 6.5% (Unit 2), f,(al) - 0, where q¢ and g are
percent RATED THERMAL POWER in the top and boitom halves of the core respectively, and q: * 9b
1s total THERMAL POWER in percent of RATED THERMAL POWER;

For each percent that the magnitude of 9t - Qp exceeds - 33 .5% (Unit 2), the Al Irip Setpoint shall
be automatically reduced by 1.27% (Unit 2) of its value at RATED THERMAL POWER. and

For each percent that the magnitude of Gy - Qp exceeds + 5.5% (Unit 2), the Al irip Setpointl shall
be automatically reduced by 0.83% (Unit 2) of its value at RATED THERMAL POWER .

The channel's maximum Trip Setpoint shall not exceed its computed Irip Setpoint by more than 2 5% (Unil 2).
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TABLE 2.2-1a (Continued)
TABLE NOIATIONS (Continued) - UNIT 2
NOIE 3: (Continued)

1 = Time constant utilized in the measured Tavg 129 compensator,
ve = 0 5;
- »

Ke > 0.0013/°F (Unit 2) for ¥ > 7" and K = O for T < ¥1°,
I = Average Temperature, °f;
e = Indicated ‘avg al RATLD THERMAL POWER ‘Calibration temperature for al

instrumentation, < 588.5°F (uUmit 2)),
S = Laplace transform variable, s 1; and

0 for all al.

[

f,(al)

NOTE 4: The channel's maximum Trip Setpoint shall not exceed its computed irip Setpoint by more than
2.4% (Unit 2) of AT span.
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2.1 SAFETY LIMITS

BASES

e ). 1 REACTOR CORE - UNIT |

The restrictions of this Safety Limit prevent overheating of the fuel
and possible cladding perforation which would result in the release of fission
pregucts to the reactor coolant. Overheating ot the fuel cladding is prevented
by restricting fuel operation to within the nucleate boiling regime where the
heat transfer coefficient is large and the cladaing surface temperature is
slightly above the coolant saturation temperature

Operation above the upper boundary of the nuc ieate boiling regime could
result in excessive cladding temperatures because of the onset of departure
from nucleate botling (ONB) and the resultant sharp reduction in heat transfer
coefficient. ONB is not a directly measurable parameter during operation and
therefore THERMAL POWER and reactor coolant temperature and pressure have been
related to ONB through correlations which have been developec to predict the
ONB flux and the location of DNB for axially uniform and nonuniform heat flux
distributions. The local ONB heat flux ratio (ONBR) is defined as the ratio
of the heat flux that would causeé ONB at a particular core location to the
local heat flux and s indicative of the margin to ONB.

The DNB thermal design criterion is that the probability that ONB wi!l
not occur on the most limiting roa is at least 95% (at a 95% confidence level)
for any Conaition 1 or 11 event,

In meeting the ONB design criterion, uncertainties in plant operating
parameters, nuclear and therma! parameters, fuel fabrication parameters, and
computer codes must be considered. As described in the FSAR, the effects of
these uncertainties have been statistically combined with the correlation
uncertainty. DOesign limit ONBR values have been determined that satisfy the
ONB design criterion.

Additional DNBR margin is maintained by performing the safety analyses
to a higher ONBR 1imit. This margin between the design and safety analysis
limit ONBR values is used to offset known ONBR penalties (e.g., roud bow and
transition core) and to provide DNBR margin for operating ana design
flexibility.

The curves of Figure 2.1-1 show reactor core »2fet, limits for a range of
THERMAL POWER, REACTOR COOLANT SYSTEM pressure, and avarage temperature which
satisfy the following criteria:

A. The average enthalpy at the vessel exit is less than the enthalpy of
saturated liquid (far left 'ine segment in each curve).

B. The minimum ONBR satisfies the ONB design criterion (all the other line
segments in each curve). The VANTAGE 5 fuel is analyzed using the WRB-2
correlation with design limit ONBR values of 1.24 and 1.23 for the
typical cell and thimble cells, respectively. The LOPAR fuel is analyzed
using the WRB-1 correlation with design limit ONBR values of 1.23 and

1 A8

¢2 for the typical and thimble cells, respectively.

The hot channel exit auality is not greater than the upper !imit of the
Qua ity range (inciuding the effect of uncertainties) of the UNB
correlations. This is not a limiting criterion for this plant.

VOGTLE UNITS « 1 & 2 g 2-!
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2.1 SAFETY LIMITS

BASES

2.1.) REACTOR CORE - UNIT 2 ;

The restrictions of this Safety Limit prevent overheating of the fuel
and possible cladding perforation which would result in the release of fission
products to the reactor cvolant. Overheating of the fuel cladding is prevented
by restricting fuel operation to within the nucleate boiling reqgime where the
heat transfer coefficient is large and the cladding surface temperature is
slightly above the coolant saturation temperature,

Operation above the upper boundary of the nucleate boiling regime could
result in excessive cladding temperatures because of the onset of departure
from nucleate boiling (DONB) and the resultant sharp reduction in heat transfer
coefficient. ONB is not a directly measurable parameter during operation and
therefore THERMAL POWER and reactor coolant temperature and pressure have been
related to ONB through the W-3 (R Grid) correlation. The W-3 (R Grid) ONB
correlation has been developed to predict the DNB flux and the location of ONB
for axially uniform and nonuriform heat flux distributions. The local DNB
heat flux ratio (DNBR) is defined as the ratio of the heat flux that would
cause ONB at a particular core location to the local heat flux and is
indicative
of the margin to ONB.

The minimum value of the DNBR during steady-state operation, rormal
operational transients, and anticipated transients is limited to !.30. This
value corresponds to a 95% probability at a 95% confidence leve! that ONB
will not occur and is chosen as an appropriate margin to ONB for all operating
conditions,

The curves of Figure 2.1-la show reactor core safety 1imits which are |
determined for a range of reactor operating conditions. The core limits
represent the loci of points of THERMAL POWER, REACTOR COOLANT SYSTEM pres -
sure and average temperature which satisfy the following criteria;

A. The average enthalpy at the vesse) exit is equal to the enthalpy of
saturated liquid (far left line segment in each curve),

8. The minimum DNBR is not less than the design limit (all the other line
segments in each curve).

C. The hot channel exit quality is not greater than the upper limit ot the
quality range of the W-3 (R-Grid) correlation which is 15% (middle line
segment on Reactor Coolant System pressure curves, 2400 psia and 2250
psia; this i1s not a limiting criterion for this plant).

VOGTLE UNITS - 1 & 2 8 2-1a
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SAFETY LIMITS

BASES

REACTOR CORE (Continued)

These curves are based on an enthalpy hot channel factor, FEL? and
a reference cosine with a peak of 1.55 for axial power shape. An allowance 1s

inciuded for an increase in FgH at reduced power based (n *he exprestion:

Py = EREP01e pRgy (14P))

Where: cRIPic the 1imit at RATED THERMAL POWER (RTF) spec'fied
in the CORE OPERATING LIMITS REPORT (COLR),

PFan 15 the Power Factor Multiplier for Fy ‘ied in
the COLR, and

P is the fraction of RTP,

These 1imiting heat flux conditions are higher than those calculated for
the range of all control rods fully withdrawn to the maximum allowable control
rod insertion assuming the axial power imbalance is within the Timits of the
f, (al) function of the Overtemperature trip. When the axial power imbalance
is not within the tolerance, the axial power imbalance effect on the Over-
temperature AT trips will reduce the Setpoints to provide protection consistent
with core Safety Limits,

2.1.2 REACTOR COOLANT SYSTEM PRESSURE

The restriction of this Safety Limit protects the integrity of the Reactor
Coolant System (RCS) from overpressurization and thereby prevents the release
of radionucliides contained in the reactor coolant from reaching the containment
atmosphere.

The reactor vessel, pressurizer, and the RCS piping, valves and fittings
are designed to Section IIl of the ASME Code for Nuclear Power Plants which
permits a maximum transient pressure of 110% (2735 psig) of design pressure.
The Safety Limit of 2735 psig is therefore consistent with the design
criteria and associated Code requirements.

The entire RCS is hydrotested at 125% (3107 psig) of design pressure, to
demonstrate integrity prior to initial operation.

VOGTLE UNIIS - 1 & 2 8
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REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCE - SHUTDOWN

L IMITING CONDITION FOR OPERATION

3.1.2.5 As a minimum, one of the following borated water sources shall be
OPERABLE :

a. A Boric Acid Storage Tank with;

1) A minimum contained borated water volume of 9504 gallons (19%
of instrument span) (LI-102A, L1-104A),

2) A boron concentration between 7000 ppm and 7700 ppm, and
3) A minimum solution temperature of &5°F (T71-0103).
b. The refueling water storage tank (RWST) with:

1) A minimum contained borated water volume of 99404 gallons (9% of
instrument span) (L1-0990A&B, L1-0991A&B, L1-0992A, LI1-0993A),

2) A boron concentration between 2400 ppm and 2600 ppm, and

3) A minimum solution temperature of 44°F (Unit 1) or 54°F (Unit 2)
(T1-10982).

APPLICABILITY: MODES 5 and 6.
ACTION:

With no borated water source OPERABLE, suspend all operations involving CORE
ALTERATIONS or positive reactivity changes.

SURVEILLANCE REQUIREMENTS

4.1.2.5 The above required borated water source shall be demonstrated OPERABLE:
a. At least once per 7 days by:
1) Verifying the boron concentration of the water,
2) Verifying the contained borated water volume. and

3) When the boric acid storage tank is the source of borated water
and the ambient temperature of the boric acid storage tank room
(TISL-20902, TISL-20903) is <72°F, verify the boric acid storage
tank solution temperature 1. >65°F.

b. At least‘once per 24 hours by verifying the RWST temperature (TI[-10982)
gnen it 1s the source of borated water and the outside air temperature
is less than 40°F (Unit 1) or 50°F (Unit 2).

VOGTLE UNITS -1 & 2 3/4 1-11



REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.6 As a minimum: the following boratea water source(s) shall he OPERABLE
as required by Specification 3.1.2.2:

a. A Boric Acid Storage Tank with:

1) A minimum contained borated water volume of 36674 ga'ipons (B'%X
of instrument span) (L1-102A, LI-104A},

2) A boron concentration between 7000 ppm and 7700 ppm. and
3) A minimum solution temperature of 65°F (11-0153).
b. The refueling water storage tank (RWST) with:

) A minimum contained borated water volume of 631478 yallons (86%
of instrument span) (LI-0990A&B, LI1-0991A&8, L1-0992A, LI-0983A),

2) A boron concentration between 2400 ppm and 2600 ppm,
J) A minimum solution temperature of 44°F (Unit 1) or 54°F /Unit 2),
4) A maximum solution temperature of 116°F (TI-10982:, and

5) RWST Sludge Mixing Pump Isolation valves capable of closing on
RWST low-level.

APPLICA IY: MODES 1, 2, 3, and 4.

a. With the Boric Acid Storage Tank inoperable and being used as
one of the above required borated water sources, restore the
tank to OPERABLE status within 72 hours or be in at least KCT
STANDBY within the next & hours and borated to a SHUTDOWR MARGIN
as required by Figure 3.1-2 at 200°F; restore the Boric Actd
Storage Tank to OPERABLE status within the next 7 days or be in
COLD SHUTDOWN within the next 30 hours.

b. With the RWST inoperable, except for the Sludge Mixing Pumy
Isolation vValves, restore the tank to OPERABLE status within 1 hour
¢r be in at least HOT STANDBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

VOGTLE UNITS ~ 1 & 2 3/4 1-12



REACTIVITY CONTROL SYSTEMS

| IMITING CONDITION FOR OPERATION (Continued)

ACTION ntin

¢, With & Slydge Mixing Pump [solation Valve(s) inoperable, restore the
valve(s) to OPERABLE status within 24 hours or isolate the sludge
mixing system by either closing the wanual isolation valves cr
deenergizing the OPERABLE solenoid piiot vaive within 5 hours and
maintain closed.

SURVEILLANCE REQUIREMENTS

4.1.2.6 tach borated water source sha:' be demonstrated OPERABLE:
a. At ieast once per 7 days by:
1) Verifying tne boron concentration in the water

2} Verifying the contained borated water volume of the water
source, and

3} When the boric acid ~erageé tank is the source of borated water
and the ambient temperature of the boric acid storage tank room
(TISL~20902, TISL-20903) is < 72°F, verif. the boric acid storage
tank solution temperature is > 65°F.

b. At least once per 24 hours by verifying the RWST temperature
(T1-10982) whan the outside air temperature is ess than 40°F (Unit 1) or
50°F (Unit 2).

¢. At least once per 18 months by verifying that the Sludge Mixing Pump
Isolation valves automatically close upon RWST jow-level test signal.

VOGTLE UNISS - 1 & 2 376 1-13



REACTIVITY CONTROL SYSTEMS

K0D DROP TIME

LIMITING CONDITION FOR OPERATION

3.1.3.4 The individual shutdown and contrcl rod drop time from the physical
fully withdrawn position shall be less than or equal to 2.7 (Unit 1) or 2.2
(Unit 2) seconds from beyinning of decay of stationary gripper coil voltage
to dashpot entry with:

a. Tavg (TI-0412, 71-0422, 71-0432, 71-0442) greater than or equal to
551%F, and

b. All reactor ccolant pumps operating.
APPLICABILITY: MODES 1 and 2.
ACTION:

wWith the drop time of any rod determined to exceed the above limit, restore the
rod drop time to within the above limit prinr to proceeding to MODE 1 or 2.

SURVETLLANCE REQUIREMENTS

4.1.3.4 The rod drop time shall be demonstrated through measurement prior to
reactor criticality:

a. For all rods following each removal of the reactor vesse! head,

b. For specifically affected individual rods following any maintenance
on or modification to the Control Rod Drive System which coula
affect the drop time of those specific rods, and

c. At least once per 18 months.

VOGTLE UNITS - 1 & 2 3/4 1-19
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28,2 POWER OISTRIBUTION LIMITS

J/A.2.) AXIAL FLUX DIFFERENCE - UNIT
IMITING CONDITION FOR OPERATION

3.2.1 The indicated (NI-00418, N1-00428, NI-0043B, NI-0044B) AXIAL FLUX
DIFFERENCE (AFD) shall be maintained within the limits specified in the CORE
OPERATING LIMITS REPORT (COLR).

APPLICABILITY: MODE 1 ABOVE 50 PERCENT RATED THERMAL POWER™
AQY]QN:

a. With the indicated AXIAL FLUX DIFFERENCE outside of the limits
specified in the COLR,

I. Either restore the indicated AFD to within the limits
within 15 minutes, or

2. Reduce THERMAL POWER to less than SO% of RATED THERMAL POWER
within 30 minutes and reduce the Power Range Neutron Flyx* - High
Trip setpoints to less than or equal to 55 percent of RATED
THERMAL POWER within the next 4 hours.

b. THERMAL POWER shall not be increased above 50% of RATED THERMAL POWER
unless the indicated AFD is within the limits specified in the COLR.

SURVEILLANCE REQUIREMENTS

4.2,1.1 The indicated AFD shall be determined to be within its limits during
POWER OPERATION above 50% of RATED THERMAL POWER by:

a. Monitoring the indicated AFD for each OPERABLE excore channel:

1) At least once per 7 days when the AFD Monitor Alarm is OPERABLE,
and

2) At least once per hour until the AFD Monitor Alarm is updated
after restoration to OPERABLE status.

b. Monitoring and logging the indicated AFD for each OPERABLE excore
channel at least once per hour for the first 24 hours and at least
once per 30 minutes thereafter, when the AFD Monitor Alarm is inoper-
able. The logged values of the indicated AFD shall be assumed to
exist during the interval preceding each loggirg.

¢ The provisions of Specification 4.0.4 are not applicable.

4,2.1.2 The indicated AFD shall be considered outside of its limits when two
or more OPERABLE excore channels are indicating the AFD to be outside its
Timits,

*See Special Test Exceptions Specification 3.10.2.

VOGTLE UNITS - 1 & 2 3/4 2-)
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/8.2 SOWER DISTRIBUTION LIMITS

4. 8.1 AXTAL FLUX OLFFERENCE - UNIT 2

LAMITING CONDITION FOR OPERATION

1.2.1 The indicated (N1-00418, NI-00428, N1-00438, N1-0044B) AXIAL FLUX
DIFFERENCE (AFD) shall be maintained within the target band (fiux difference
4N1t5) about the target flux difference. Trhe target bang 15 specified in the
CORE OPERATING LIMITS REPORT (COLR).

‘he indicated AFD may deviate outside the reauirea target band at greater than
or foual to 50% but less than 90% of RATED THERMAL POWER proviged the indicated
AFD 1s within the Acceptablie Operation Limits specitied in the LOLR and the
cumulative penalty deviation time does not exceed 1 hour during the previous

<4 hours.

The indicated AFD may deviate outside the required tarqget band at qreater than
'5% but less than 50% of RATED THERMAL POWER provided the cumuiative penalty
deviation time does not exceed | hour auring the previous 24 hours.

APPLICABILITY: MODE 1, above 15% of RATED THERMAL POWER.* #
AQT[QN:
a. With the indicated AFD outside of the required target band and with

THERMAL POWER greater than or equal to 90% of RATED THERMAL POWER,
within 15 minutes either:

I. Restore the inuicated AFD to within the target band limits, or
¢. Reduce THERMAL POWER to less than 90% of RATED THERMAL POWER,

b. With the indicated AFD outside of the required target band for more
than 1 hour of cumulative penalty deviation time during the previous
24 hours or outside the Acceptable Operation Limit, specified in the
COLR and with THERMAL POWER less than 90% but equal to or greater
than S0% of RATED THFoMmal POWER, reduce:

1. THERMAL POWER o less than 50% of RATED THERMAL POWER within
30 minutes, and

2. The Power Range Neutron Flux* - High Setpoints to less than or
equal to 55% of RATED THERMAL POWER within the next 4 hours.

"See Special Test Exceptions Snecification 3.10.2.

#Surveillance testing of the Power Range Neutron Flux Channel may be performed
(oelow 30% of RATED THERMAL POWER) pursuant to Specitication #.3.1.1 provided
the 1ndicated AFD s maintained within the Acceptable Operation Limits speci-
tied ‘n the COLR. A total of 1% hours operation may be accumulated with the
aFD outside of the anove requirea tarqget bana during testing without penalty

iation,

YOGTLE UNITS -~ 1 & 2 3/4 2-a
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POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION - UNIT 2

ACTION (Continued)

€. With the indicated AFD outside ot the required target band for more
than 1 hour of cumulative penalty deviation time during the previous
24 hours and with THERMAL POWER less than 50% but greater than 15% of
RATED THERMAL POWER, the THERMAL POWER snall not be increased equal
to or greater than 50% of RATED THERMAL POWER until the indicated AFD
's withir, the required target band and the cumulative penaity devia-
tion has been reduced to less than | hour in the previous 24 hours.

SURVEILLANCE REQUIREMENTS

4 2.1.1 The indicated AFD shall be determined to be within its limits during
POWER OPERATION above 15% of RATED THERMAL POWER by:

a. Monitoring the indicated AFD for each OPERABLE excore channel:

1) At least once per 7 days when the AFD Monitor Alarm is OPERABLE,
and

2) At least once per hour until the AFD Monitor Alarm is updated
after restoration to OPERABLE status.

b. Monitoring and logging the indicated AFD for each OPERABLE excore
charne! at leas* ~:ce per hour for the first 24 hours and at least
once per J0 minutes thereafter, when the AFQ Monitor Alarm is
inoperable. The logged values of the indicated AFD shall be assumed
to exist during the interval preceding each lc~17ing.

4.2.1.2 The indicated AFD shall be considered outside of its target band when
two or more OPERABLE excore channels are indicating the AFD to be outside the
target band. Penalty deviation outside of the required target band shall be
accumulated on a time basis of:

a. One minute penalty deviation for each | minute of POWER OPERATION
outside of the target band at THERMAL POWER levels equal to or above
50% of RATED THERMAL POWER, and

b. One-half minute penalty deviation for each | minute of POWER OPERATION
outside of the target band at THEXMAL POWER levels between 15% and
50% of RATED THERMAL POWER.

4.2.1.3 The target flux difference of each OPERABLE excore channel shall be
determined by measurement at least once per 92 Effective Full Power Days.
The provisions of Specification 4. 0.4 are not appliicable.

4.2.1.4 The target flux difference shall be updated at least once per

J1 Effective Full Power Days by either determining the target i lux difference

pursuant to Specification 4.2.1.3 above or by linear interpolation between the
most recently measured value and 0% at the end of the cvcle life. The provi-

sions of Specification 4.0.4 are not applicable.

YOGTLE UNITS - 1 & 2 3/4 2-2



POWER DISTRIBUTION LIMITS

3/4.2.2 MHEAT FLUX HOT CHANNF. FACTOR - Fo(Z)

LIMITING CONDITION FOR PERATION

B

Fo(Z) shall be limited by the following relationships:

Fo(2) < FORIP [(K(Z)] for P > 0.5
v
RTP

Fo(2) < Fq (K(2)] for P € 0.5

0.5

RTP

Where: FQ = the Fp 1imit at RATED THERMAL POWER (RTP)
specified in the CORE OPERATING LIMITS REPORI

(COLR),

Where: P = THERMAL POWER , and
RATED THERMAL POWER

K(Z) = the normalized Fg(Z) as a function of core height
specified in the COLR.

APPLICABILITY: MODE 1.

ACTION:

With Fo(Z) evceeding its limit:

a.

Reduce THERMAL POWER at least 1% o ecch 1% Fo(Z) exceeds
the limit within 15 minutes and similarly reduce the Power
Range Neutron Flux-High Trip Setpoints within the next 4
hours; POWER OPERATION may proceed for up to a total of 72
hours; subsequent POWER OPERATION may proceed provided the
Overpower AT Trip Setpoints (value of K,) have been reduced
at least 1% (in AT span) for each 1% Fo(Z) exceeds the
limit; and

Identify and correct the cause of the out-of-limit condition
prior to increasing THERMAL POWER above the reduced limit re-

quired by ACTION a., above; THERMAL POWER may then be increased

provided FQ(Z) is demonstrated through incore mapping to be
within its limit.

VOGTLE UNITS -1 & 2 3/4 2-3
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THIS PAGE APPLICABLE TO UNIT 1 ONLY
POWEP DISTRIBUTION LIMITS
SURVEILLANCE REQUIREMENTS (Continyed) - UNILT -

—

h.o The limits specified in Specification 4.2.2.2¢ are applicable in
all core plane regions, 1.e. 0 - 1008, inclusive.

t. The limits specified in Spec fications 4.2.2.2d, 4.2.2.2¢, and
4.2.2.29 above are not applicable in the foliowing core plane
regions:

1) Lower core region from 0 to 15%, inclusive.
2) Upper core region from 85 to 100%, inclusive.

4.2.2.3 When Fo(Z) 1s measured for reasons other than meeting the
requirements of Specification 4.2.2." an overal) measured Fg(2)
shall be obtained from a power Gistribution map and increased by 3%
to account for manufacturing tolerances and further increased by 5%
to account for measurement uncertainty.

VIGTLE UNITS - 1 & 2 34 2-6



THIS vAGE APPLICABLE TO UNIT 2 ONLY

POWER DISTRIBUTION L IMITS

SURVEILLANCE REQUIREMENTS - UNIT 2

4.2.2.1
4.2.2.2

d.

The provisions of Specification 4.0.4 are not applicable,
Fxy shall be evaluated to determine if Fo(Z) 1s within fts 1imit by:

Using the movable incore detectors to obtain a power distribution
map a4t any THERMAL POWER greater chan % of RATED THERMAL POWER
before exceeding 75% of RATED THERMAL POWER following each fuel
‘oading.

Increasing the measured Fxy component of the power distribution map
by 3% to account for manufacturing tolerances and further increasing
the value by 5% to account for measurement uncertainties,

Comparing the Fyy computed (Fyy) obtained in Specification 4.2.2.2b.
dbove 10:

1) The Fyy 'imits for RATED THERMAL POWER (Fhy') for the appropriate

measured core planes given in Specification 4,.2.2.2e. and f.
be'ow, and

2) The relationship:

L RTP

Where Fey s the 1imit for fractional THERMAL POWER operation

expressed as a function of FRTP

xy » PFyy 1s the power factor
multiplier for Fyy specified i the EOLR, and P is the fraction
ot RATED THERMAL ¢

OWER at which ny was measurec.
Remeasuring Fyy according to the following schedule:

1)  When F.; is greater than the FQ;P 1imit for the appropriate

measured core plane but less than the F,b relationship, acditional
power distribution maps shall be taken and F,g compared to Fﬁ;’
and F,§ either:

a) Within 24 hours after exceeding by 20% of RATED THERMAL
POWER or greater, the THERMAL POWER at which F‘S was last
determined, or

b) At least once per 3) Effective Full Power Days (EFPD),
whichever ociurs first.
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THIS PAGE APPLIZABLE TO UNIT 2 ONLY
POWER DISTRIBUTION LIMITS
SURVEILLANCE REQUIREMENTS (Contiryed) - UNIT 2

! RTP
2) When the F.s is less than or equal to the f,; 1imit for the

appropriate measured co~e plane, additiona) power distribution

maps thall be taken and f ¢ compared to 6RTP and F . at least
Xy xy Xy

once per 31 EFPD.

€. The Fyy 1imits used in the Constant Axial Offset Contrcl ana'ysis

for RATED THERMAL POWER (ngp) shall be specified for all core planes
containing Bank "0 contro) rods and all unrodded core planes in
the COLR per Specification 6.8.1.6;

f. The Fyy limits of Specification 4.2.2.2e. above are not applicable
ir the following core pianes regions as measured in percent of core
keight from the bottom of the fuel:

1) Liner core region from 0 to 15%, inclusive,
2) Upver core region from 85 to 100%, inclusive,

3) Griz Siane regions at 17.8 + 2%, 32.) + 2%, 46.4 + 2%, 60.6 + 2%,
and 74.9 « 2%, inclusive, and

4) Core plane regions within + 2% of core heignt [+ 2.88 inches )
about the bank demand position of the Bank "D" contro) rods.

9. With Fxs exceeding Fxb the effects of Fxy on FQ(Z) shall be evaluated
to determine if Fg(Z) is within its limi{s.

4 2.2.3 When Fg(2) is measured for other than Fyy determinations, an overal)
measured FQ(Z) shall be obtained from a power d1s¥r1but$on map and increased
by % to account for manufacturing tolerances and further increased by 5% to
account for measurement uncertainty.
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POMER DISTRIBUTION LIMITS

3/8.2.5 ONB PARAMETERS

AMITING ONDITION FOR OPERATION -

e—— ——

3:2 5 The following ONB-related parameters shall be maintained within the

a. Reactor Coolant System T,.o (T1-0412, T1-0422, T1-0432, T1-0442),
€ 592.5°F (Unit 1) or < S91°F (Unit 2).

b. Pressurizer Pressure (P1-0455A B&C, P1-0436 & P]1-0456A, P1-0457 &

P1-0457A, P1-0458 & P1-0458A), > 2199 psig* (Unit 1) or 2224 psig*
(Unit 2).

¢. Reactor Coolant System Flow (F1-0414, FI-041%, FI-0416, FI-0424,

F1-0425, F1-0426, F1-0434, F1-0435, F1-0436. F1-0444, F1-0445,
F1-0446) >391,225 gpm** (Unit 1) or 396,1ve gpm** (Unit 2).

APPLICABILITY: MOOE 1.
ACTION:
With any of the above parameters exceeding its limit, restore the parameter to

within 1ts 1imit within 2 hours or reduce THERMAL POWER to less than 5% of
RATED THERMAL POWER within the next 4 hours.

SURVEILLANCE REQUIREMENTS

4.2.5.1 Reactor Coolant System Tavq and Pressurizer Pressure shall be
verified to be within their 1imits at least once per 12 hours. RCS
flow rate shall be monitored for degradation at least once per
12 hours. In the event of flow degradation, RCS flow rate s.'all be
determined by precision heat balance within 7 days of detection of
flow degradation.

4.2.5.2 The RCS flow rate indicators shall be subjected to CHANNEL
CALIBRATION at each fuel loading and at least once per 18 months,

4.2.5.3 After each fuel loading, the RCS flow rate shall be determined by
precision heat balance prior to operation above 75% RATED THERMAL
POWER. The RCS flow rate shall also be determined by precision heat
balance at least once per 18 months., Within 7 days prior to per-
forming the precision heat balance flow measurement, the instrument-
ation used for performing the precision heat ba'ance shall be
calibrated. The provisions of 4.0.4 are not applicable for performing
the precision heat balance flow measurement.

*.imit not applicable during either a THERMAL POWER ramp in excess of 5% of
RATED THERMAL POWER per minute or a THERMAL POWER step in excess of 10% of
RATED THERMAL POWER.

**inclyoes a 2.2% (uUnit 1) or 3.5% (Unit 2) flow measurement uncertainty.
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i/4.5 EMERGENCY CORE COOLING SYSTEMS
/4.8 ACCUMULATORS

wiMITING CONDITION FOR QPERATION

3.5.1 Each Reactor Coolant System (RCS) accumulator znall me JPERABLE with;
8. The ‘solation vaive open.

oo Unit 1o A contatney borated water volume of detween 6555 (29.2%1 of
Instrument span) ang 6909 gallons (70.7% 2Ff iastrument span) (L1-0960.
LI~0981, L1-0982, .1.0983, L1-0984. L1-0985. «A=08856, LI-0987),

unit 2. « A contalneg vorated water volume of vetween 6616 (6% of
instrument span; ang 5854 gallons (64% of iastrument :pan) L1=0980,
LI-0981, LI1-0082, L1-0083, L1-0084. L]-0985. wi=0986, L1-0987)

¢ A boror concentration of between 1900 opm ang 2800 ppm. aar

3. A nitrogen cover-pressure of between 617 ang 678 psig.  (B'.0960ALB,
PI-0961ALB, P1-0962ALB, P1-0063ALB, P1-0964ALE. P1-096 A",
PL-0966ALB. P1-0967448)

APPLICABILITY: MODES !, 2. ang 2°
ACTION:

a. With one accumyl'ator inoperadle, e cept as a result of a closed
Isolation valve, restore the ‘noperadle accumylator to OPERABLE
status within 1 hour or be in at least MOT STANDBY within the next
6 hours and reduce pressurizer pressure to less than 1000 psig
within the following 6 hours.

0. With one accumulator inoperable due to the isolation valve being
closed, either mmediately open the isolation vaive or be 'n at

least HOT STANDBY within & hours and reduce pressurizer pressure
to Tess than 1000 psig within the following 6 hours.

SURVEILLANCE REQUIREMENTS

4.5.1.1 Each accumulator shall be demonstrated OPERABLE.

d. At Taast once per 2 hours by:

1) Verifying the contained borated water olume ang nitragen
COver-pressure in the tanks, ang

"

) Verifying that each actumulator 1solation valve is Joen
(HV-8806A, 8, C, D).

*Pressurizer pressure above 1000 psig.
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SORON_INJECTION SYSTEM

3/8.5 3 REFUELING WATER STORAGE Tamk

IMITING CONDITION FOR OPERATION

-

3.5.4 The refueling water storage tank (RWST) snall be OPERABLE with.

a. A minimum contatned borated water voiume of 631 478 galions (B6% of
instrument span) (LI-0990ALB, LI-0991ALR, LI-0092A, _l-08%93A)

b, & boron concentration of vetween 2400 ppm ang 2600 nom of boron,

o

A minimum solution temperature of 44°F (Unit 1) or $4°F (Unit 2). and I

“a

A& maximum solution temperature of '16°F (TI.10882)

¢. RWST Sludae Mixing »ump Isoiation vaives capable of ¢losing on RWST
low=leve !

APPLICABILITY: MODES ', 2, 3, and 4

ACTION:

a. With the RWST Inoperable except for the Sludge Mixing Pump Isolation
Valves, restore the tank to OPERABLE status within ) hour or e in at

least HOT STANDBY within 6 hours ana in COLD SHUTODOWN within the
a1lowing 30 hours

.  Aith a Sludge Mixing Pump [solation Valve(s) inoperable, restore the
valve(s) to OPERABLE status within 24 iours or isolate the sluoge mixing
system by either closing the manual isclation valves or deenergizinag the
OPERABLE solenoid pilc: valve within 6 hours and maintain closed.

SURVEILLANCE REQUIREMENTS

4.5.4 The RWST snall be demonstrated OPERABLE

At least once per 7 days by:
1) Verifying the containeo borated water volume in the tank, and
¢) Verifying the boron concentratiosn of the water.
b. At least once per ¢4 hours by verifying the RWST temperature wnen
the outsige a'ir temperature 's less than 40°F (Unit 1) or §Q°F
(unit 2).
¢. Al Teast once per '8 months by verifying that the sludge mixing pump
tsolation valves automatically close upon an RWST low-leve! test
tignal
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THIS PAGE APPLICABLE TO UNIT ) ONLY

a/8.¢ POWER OISTRIBUTION LIMITS - UNIT

BASES

The specifications of this section provide assurance of fuel integrity
during Condition 1 (Normal Operation) and [l (Incidents of Moderate Frequency)
events by: (1) meeting the ONB design criterion during normal operation and
in short-term transients, and (2) 1imiting the fission gas release, fuel pellet
temperature, and cladding mechanical properties to within assumed design
criteria. In a“dition, limiting the peak linear power density during Condition
| events provioes assurance that the initial conditions assumed for the LOCA
analyses are met and *he £CCS acceptance criteria 1imit of 2200°F is not
exceeded .

The definitions of certain hot channel and peaking facters as used in
these specifications are as follows:

Fo(Z)  Heat Flux Mot Channe! Factor is defined as the maximum local heat
flux on the surface of a fuel rod at core elevation 2 divided by the
average fuel rod heat flux, allowing for manufacturing tolerances on
fuel pellets and rods; and

FaN  Muclear Enthalpy Rise Mot Channel Factor 1s defined as the Fetic of
the integral of linear power along the rod with the highest integrated
power to the average rod power.

3/8.2.1 AXIAL FLUX DIFFERENCE

The Timits on AXTAL FLUK DIFFERENCE (AFD) assure that the Fo(Z) upper
bound envelope of the Fg 1imit specified in the CORE OPERATING (IMI1S REPORT

(COLR) times K(Z) is not exceeded during either normal operation or in the
event of xenon redistribution following power changes.

Provisions for monitoring the AFD on an automatic basis are derived from
the plant process computer through the AFD Monitor Alarm, The computer deter-
mines the |-minute average of each of the OPERABLE excore detector outputs an#
prevides an alarm message immediately if the ASD for two or more OF CmabLE
excore channels are outside the allowed Al power operating space for RAOC
operation specified within the COLR and the THERMAL POWER is greater than
50% of RATED THERMAL POWER.
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THIS PAGE APPLICABLE 70 UNIT 1 ONLY

POWER DIST™1BUTION LIMITS - UNIT

BASES -
AXTAL FLUX DIFFERENCE (Continued)
3/8.2.2 80d 3/4.2.3 MEAT FLUX HDT LHANNEL EACTOR AND NUCLEAR ENTHALPY RISE

HOT CHANNEL FACTOR - fgn

The Timits on heat flux hot channel factor and nuclear cnthalpy rise hot
channel factor ensure that: (1) the design limit on peu. loca) power density
's not exceeded, (2) the DNB design criterion is met, and (3) in the event of
8 LOCA the peak fuel clad temperature will not exceed the 2200°F ECCS acceptsnce
criteria 1imit,

Lach of these 15 measurable but will normally only be determined
periodically as specified In Specifications 4.2.2 and 4.2.3, This periodic
surveillance fs sufficient to ensure that the Iimits are maintained provideqg:

a. Control rods in a single group move together with no inidivdua) rod
insertion differing by more than + 12 steps, indicated, from the
group demand position;

b. Control rod groups are sequenced with a constant tip-to-tip distance
between banks as described i~ Specification 3.1.3.8;

t. The control rod insertion limits of Specifications 2.1 3.5 and
3.1.3.6 are maintained; and

d. The axial power distribution, expressed in terms of AXIAL FLUX
CIFFERENCL, s maintained within the 1imits.

Ffﬂ will be maintained within its 1imits provided Congitions &. through

4. above are maintained. The relaxation of an a4s a function of THERMAL POWER
?:l?vs changes in the ra lal power shape for a)! permissible rod insertion
mits.

when an Fo measurement is taken, an allowsnce far both experimental error
and manufacturing tolerance must be made. An allowance of 5% is appropriate
for a full core map taken v th the incore detector flux mapping system and a
3% allowance is appropriate for manufacturing tolerance.

The heat flux hot channel factor Fo{2) 1s measured periodically and
increased by a cycle and height dependent power factor appropriate to RAQC
operation, W(Z), to provide assurance that the limit on the heat flux hot
channe! factor, FQ(Z). Is met. W(2) accounts for the effects of norma!
operation transients within the AFD band and was determined from expected
power control maneuvers over the fyl! range of burnup conditions in the
core, The W(Z) function for norma) operation and the AFD band are provided
in the CORE OPERATING LIMITS REPORY per Specification 5.8.1.6.
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THIS PAGE APPLICABLE TO UNIT 1 DNLY

ProfR DISTRIBUTION LIMITS - UNIT 1

BASES

N%AY FLUK M ANNEL FACTOR and NUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR
(Cont

inued

When rﬁu "5 measured, (1.e., inferred), measurement uncertainty (i.e.,

the appropriate uncertainty on the incore inferred hot rod peakin? factor)
must be allowed for and 4% is the appropriate allowance for a full core map
taken with the incore detection system,

1/4.2.4 _QUADRANT POWER TILT RATIO

The QUADRANT POWER TILY RATIO 1imit assures that the radial power distribu-
tion satisfies the design values used in the power capability analysis.
Radial power distribution measurements are made during STARTUP testing and
periodically during power operation,

The 1imit of 1.02, at which corrective action is regu ved, provides ONB
and 'inear heat generation rate protection with x-y plane power tiits, A
Iimit ot 1.02 was selected to provide an allowance for the uncertainty
associated with the indicated power tilt,

The Z-hour time allowance for operation with a tilt condition greater
thas 1.02 but less than 1,09 is provided to a'low identification and correction
of a 4ropped or misaligned control rod. In the event such action does not
¢C.-rect the t1it, the margin for uncertainty on Fo 1s reinstated by reducing
the max‘mum allowed power by 3% for each percent of tilt in excess of 1,

For purposes of monitoring QUADRANT POWER YILT RATIO wnen cne excore
detector is inoperable, the imoveabie incore detectors are used to confirm that
the normalized symmetric power distribution is consistent with the QUADRANI
POWER TILT RATIO. The incore detector monitoring iy done with a full incore
flux map or two sets of four symmetric thimbles. The two sets of four symmetric
tuimbies is a unigue set of eight detecter locations., These locations are
C-8, E-5, E11, H-3, H=13, L-5, L-11, N-B.

3/4.2.5 ONB PARAMETERS

The 1imits on ‘he ONB-related parameters assure that each of the parameters
are maintained within the normal steady-state envelope of operation assumed in
the transient and accident anaiyses. The limits are consistent with the
initial FSAR assumptions and have been analytically demonstrated adequate to
meet the ONB design criterion throughout each analyzed transient., The
indicated Tayg value of 592.5°F anrd the indicated pressurizer pressure value
of 2199 psig correspond to anaiytical l1imits of $94.4°F and 2185 psig respec-
tively, with allowance for measurement uncertainty.
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POWER DISTRIBUTION LIMITS - UNi! |

BASES

3/8.2.5 ONB PARAMETERS (Continued)

The 12-hour periodic surveillance of these parameters through instrument
readout 1s sufficient to ensure that the parameters are restored within their
Iimits following load changes and other expected transient operation. The
18 month periodic measurement of the RCS tota!l flow rate is adequate t¢ detect
flow degradation and ensyre correlation of the flow indication channels with
measured flow such that the indicated percent flow will provide sufficiant
verification of the flow rate degradation on 4 12 hour basic. A thange in
indicated percent flow which is greater than the instrument channel ihaccuracies
and parallax errors is an appropriste indication of RCS flow degradation,
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2/8.c POWER ODISTRIBUTION LIMITS - ONIT 2

BASES

The specifications of this section provide assurance of fuel integrity
during Condition | (Normal Operation) and |1 (Incidents of Moderate Freguency)
events by: (1) maintaining the minimum ONBR in the core greater than or equal
to 1.30 during norma! operation and in short-term transients, and (2) limiting
the fission gas release, fuel pellet temperature, and cladding mechanica!
properties to within assumed design criteria. 1In addition, limiting the peak
Iinear power density during Condition | events provides assurance that the
initial conditions assumed for the LOCA analyses are met and the ECCS acceptance
criteria 1imit of 2200°F s not exceeded.

The definitions of certain hot channel and peaking factors as used in
these specifications are as follows:

Fo(Z)  deat Flux Mot Channe! Factor, is defined as the maximum loca! heat
flux on the surface of a fuel rod at core elevation 7 diviaed by the
average fuel rod heat flux, allowing for manufacturing ‘olerances on
fuel pellets and rods;

N
F AN Nuclear Enthalpy Rise Mot Channel Factor, - defined as the ratic of

the integral of linear powz along the rod with the highest integrated
power to the average roc power; and

Fxy(Z) Radial Peaking Factor, is defined as the ratio cf peak power density
to average power density in the horizonta) plane at core elevation 7.

3/8.2.0 AXIAL FLUX DIFFERENCE

The Timits on AXIAL FLUX DIFFERENCE (AFD) assure that the Fo(2) upper
bound envelope of the Fy 1imit specified in the CORE OPERATING LIMITS REPORT

(COLR) times K(Z) is not exceeded during either normal cperation or in the
event of xenon redistribution following power changes.

Target flux differency is determined at equilibrium xenon conditons.
The rods may be positioned within the core in accordance with their recpective
insertion limits and should be inserted near their normal position for steady-
state operation at high power levels. The value of the target flux difference
obtained under these conditions divided by the fraction of RATED THERMAL POWER
is the target flux difforence at RATED THERMAL POWER for the associated core
burnup conditions, Target flux differences for other THERMAL POWER levels are
obtained by multiplying the RATED THMERMAL POWER value by the appropriate
fractional THERMAL POWER level. The periodic updating of the target flux
difference value is necessary to reflect core burnup considerations,
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POWER DISTRIBUTION LIMIIS - UNIT 2

BASES
AXIAL FLUX DIFFERENCE (Continued)

Although it is intended that the plant will be operated with the AFD
within he target band required by Specification 3.2.1 about the target f'lux
dgiffer nce, during rapic plant THERMAL POWER reductions, control rod motion
will cause the AFD to deviate outside of (ne target band at reduced THERMAL
POWER levels. This deviction will no’ affect the xenon redistribution suffi-
ciently to change the anvelope of peaking factors which may be reached on a
subsequent return to RATED THERMAL POWER (with the AFD within the target band)
provided the time duration of the deviation is limited. Accordingly, a )-<hour
penalty deviation limit cumulative dguring the previous 24 hours is provided for
operation outside of the target band but within the limits specified in the
COLR while at THERMAL POWER levels between 50% and 90% of RATED THERMAL POWER.
For THERMAL POWER levels between 15% and 50% of RATED THERMAL POWER, deviations
of the AFD outside of the target band are less significant. The penalty of
2 hours actual time reflects this reduced significance,

Provisions for monitoring the AFD on an automatic basis are derived from
the plant process computer through the AFD Monitor Alarm. The computer deter-
mines the 1-minut average of each of the OPERABLE excore detector outputs and
provides an alarm message immediately if the AFD for two or more OPERABLE
excore channels are outside the target band and the THERMAL POWER s greater
than 90% of RATED THERMAL POWER, During operation at THERMAL POWER levels
between 50% and 90% and between 15% and 50% RATED THERMAL POWER, the computer
outputs an alarm message when the penalty deviation accumulates beyond the
limits of 1 hour and 2 hours, respectively,

Figure B 3/4 2-1 shows a typical monthly target band.

34.2.2.and 3/4.2.3 MEAT FLUX HOT CHANNEL FACTOR AND NUCLEAR ENTHALPY RISE
HOT CHANNEL FACTOR - Fiy

The limits on heat flux hot channel factor and nuclear enthalpy rise hot
channel factor eusure that: (1) the design limits on peak local power density

and minimum DNBR are not exceeded and (2) in the event of a LOCA the peak fue)
clad temperature will not exceed the 2200°F ECCS acceptance criteria limit.

tach of these is measurable but wil) normally only be determined
periodically as specified in Specifications 4.2.2 and 4.2.3. Thic periodic
surveillance is sufficient to ensure that the lim.v- are maintaines provided:

a. Control rods in a single group move together with no individuul rod
insertion differing by more than + 12 steps, indicated, from the
group demand position;

v. Control rod groups are sequenced with a constant tip~to-tip distance
bi . een banks as described in Specificatior 3:d.3:0%
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TH1S PAGE APPLICABLE 70 UNIT 2 ONLY

POWER TR TION LIMITS - UNIT 2

BASES

HEAT F HOT CHANNEL FACTOR and NUCLEAR ENTHALPY RISE MOT CHANNEL FACTOR
(Continue

t. The control rod insertion iimits of Specificetions 3.1.3.5 and
3.1.3.6 are maintainea; and

g, The axial power distribution, expressed in terms of AXIAL FLUX
DIFFERENCE, 15 maintained within the limits,

Fﬁn will be maintained within its 1imits provided Conditions a. through

d. above are maintained. The relaxation of Fxﬂ as a function of THERMAL POWER
allows changes in the radia) power shape for al) permissible rod insertion
Timits,

when an Fp measurement s taken, an allowance for both experimenta)l error
and manufacturing tolerance must be made. An allowance of 5% 1s appropriate

for a full core map taken with the incore detector flux mapping system and a
3% allowance 1s appropriate for manufacturing tolerance.

when an is measured, (1.e., inferred), measurement uncertainty (i.e.,
the uppropriate uncertainty on the incore inferred hot rod peaking factor)
must be allowed for and 4% is the appropriate allowance for a full core map
taken with the incore detection system.

Fuel rod bowing reduces the value of DNB ratio. Credit is available to
offset this reduction in the generic margin. The generic margins, totaling
9.1% ONBR completely offset any rod bow penalties. This margin includes the
following:

a. Design limit DNBR of 1.30 vs 1.28,

b. Grid Spacing (Kg) of 0.046 vs 0.089,

t. Thermal Diffusion Coefficient of 0.038 vs 0.059,

d. ONBR Myltiplier of 0.86 vs 0.88, and

e. Pitch reduction.

The applicable values of rod bow penalties arc referenced in the FSAR,
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POWER OISTRIBUTION LIMITS - UNIT 2

BASES

H!ET FLUX QQI ;uung;; FA;TQQ and NUCLEAR ENTHALPY g;;; HOT CHANNEL EQQIQQ
(Continved)

The Radial Peaking Factor, Fyy(l), s measured periodically to provide

assurancs that the Wot Channel Factor, Fp(2), remains within its limit. The

Fry |imit for RATED THERMAL POWER (F.SYP) as specified in the COLR per Specifi-

cation 6.8.1.6 was cetermined from expected power control maneyvers over the
full range of burnup condgitions in the core.

3/4.2. 1°p TILT RAT

The QUADRANT POWER TILT RATID limit assures that the radial power distribu-
tion satisfies the design values used in the power capability analysis.
Radial power distribution measurements are made during STARTUP testing and
periodically during power operation,

The !imit of 1.02, at which corrective action is required, provides ONB
and linear heat generation rate protection with x-y plane power tilts., A
limit of 1.02 was selected to provide an allowance for the uncertainty
associated with the indizated power tilt,

The ‘-hour time allowance for operation with a tilt condition greater
than 1.02 but less than 1.09 is provided to allow identification ang correction
ot a dropped or misaligned control rod. In the event such action does not
correct the tilt, the margin for uncertainty on Fp 1s reinstated by reducing
the maximum a!lowed power by 3% for each percent of tilt in excess of 1.

for purposes of monitoring QUADRAN] POWER TILT RATIO when one excore
dgetecter is inoperable, the moveable incore detectors are used to confirm that
the normalized symmetric power distribution 15 consistent with the QUADRANT
POWER TILT RATIO. The incore detector monitoring is done with a full incore
flux map or two sets of four symmetric thimbles. The two sets of four symmetric
thimbles is a unique set of eight cetector locations. These locations are
C-8, £-5, E«11, H=3, H=13, L=5, L-11, N-B.

1/8.2.5 ONB PARAMETERS

The limits on the DONB-related parameters assure that each of the parameters
are maintained within the norma! steady-state envelope of operation assumed in
the transient and accident analyses. The limits are consistent with the
initial FSAR assumptions and have been analytically demonstrated adequate to
maintain a minimum ONBR of 1.3u throughout each analyzeo transient, The
indicated Tyyq vaive of 591°F and the inaicated pressurizer pressure value of
7224 psig correspond to analytical limits of $92 .5°F and 2205 psig respec-
tively, with allowance for measurement uncertainty.
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POWER DISTRIBUTION LIMIT UNIT 2

BASES

3/4.2.5 DNB PARAMETERS (Continued)

The 12-hour periodic surveillance of these parameters through instrument
readout is sufficient to ensure that the parameters are restored within their
Iimits following load changes and other expected transient cperation. The
I8 month periodic measurement of the RCS tota) flow rate 15 adequate to detect
flow degradation and ensure correlation of the flow indication channels with
measured flow such that the indicated percent flow will provide sufficient
verification of the flow rate degradation on a 12 hour basis. A change in
indicated percent flow which is greater than the instrument channel inaccuracies
and parallax errors 15 an appropriate indication of RCS flow degradation.

VOGTLE UNITS -1 & 2 B 3/4 2-10
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1/4.4  REACTOR CCOLANT SYSTEM
BASES

1/8.4.)  REACTOR COOLANT LOOPS AND COOLANT CIRCULATION

The piant is designed to operate with all reactor coolant loops in
operation ard meet the ONB design criterion during all normai operations and
anticipated transients. In MODES ' and 2 with one reactor coolant lpop not in
pperation this specification reguires that the plant be in at least HOT STANDBY
within & hours.

In MODE 3, two reactor roolant loups provide sufficient heat removal
tapability for removing core decay heat even in the event of a bank withdrawal
accident; however. a single reactor coolant loop provides sufficient heat
removal capacity 1f a bank withdrawal accident can be prevented, ‘.e., by
opening the Reactor Trip System breakers.

In MODE 4, and in MODE & with reactor coolant loops filled, a single
reactor coolant loop or RMR train provides sufficient heat remcva! capability
for removing decay heat; but singie failure considerations require that at
least two trains/loops (either RMR or RCS) be OPERABLE.

In MODE § with reactor coolant loops not filled, a single RHR train
provides sufficient heat removal capability for removing decay heat; but single
failure considerations, and the unavailability of the steam generators as a
heat removing component, require that at least two RMR trains be OPERABLE. The
locking closed of the required valves in Mode § (with the loops not f1)led)
precludes the possibility of uncontrolled boron dilution of the filled portion
of the Reactor Coolant System, These actions prevent flow to the RCS of
unborgted water in excess of that analyzed. These limitations are consistent
with the initia) conditions assumed for the boron dilution accident in the
safety analysis.

The operation of one reactor coolant pump (RCP) or one RHR prump provides
adequate flow to ensure mixing, prevent stratification, and produce gradual
reactivity changes during boron concentration reductions in the Reactor Coolant
System, The reactivity change rate asscciated with boron reduction will,
therefore, be within the capability of operator recognition and control,

The restrictions on starting an RCP with one or more RCS cold legs less
than or equal to 350°F are provided to prevent RCS pressure transients, caused
by energy additions from the Secondary Coolant System, which could exceed the
1imits of Appendix G to 10 CFR Part 50. The RCS wiil be protected against
overpressure transients and will not exceed the iimits of Appendix G by
restricting starting of the RCPs to when the secondary water temperature of
each steam generator is iess than 50°F above each of the RCS cold leg
temperatures. In MODE 4 the starting of an RCP, when no other RCP 1s operating,
is restricted to a range of temperatures that are consistent with analysis
assumptions used to demonstrate that the RHR design pressure is not exceeded
when RHR re'ief valves are used for RCS overpressure protection,

VOGTLE UNITS - 1 & 2 B 3/4 4-1
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EMERGENCY CORE COOLING SYSTEMS

SASES

o v e

$CCS SUBSYSTEMS (Continueo)

The limitation for al! safety ‘niection pumps *0 de ‘nocerable below 380°F
proviges assurance that a mass aogition pressure transient can oe relieved by
the operation of a single FORV.

The Survelilance Reguirement; provided to ensure OPERABILITY of gach
:omponent ensure that at a minimum, the assumotions useg ‘n the safety
analyses are met and that sybsystem OPERABILITY 15 maintained. Survelllance
Requirements for throttle valve position =tops and flow balance testing provide
assurance that proper ECCS flows wi1) ne maintained in the event of a LOCA
Maintenance of oroper flow resistance ang pressure drop in the oiping system
to edch injection point 15 necessary to: (1) prevent total gump flow from
exceeding rungut congitions when the system is in its minimum resistance
configuration, (2) provide the proper flow split between injection points
in accorgance with the assumptions used in the ECCS-LOCA analyses, (23) provide
an acceptaple leve! of total ECCS flow to all injection points equal to or
above that assumed in the ECCS-LOCA analyses and (4) to ensure that centrifugal
charging pump ‘niection flow which it girected through .he sea! ‘niection path
s less than or equal to the amount assumed in the safety analvsis. The
survelllance requirements for leakage testing of ECCS check valves ensure a
fallure of one valve will not cause an intersystem LOCA. [n MODE 3, with
either MV-BBO9A or B closed for ECCS check valve leak testing, adeguate ECCS
flow for core ccoling in the event of a LOCA s assureo.

3/4.5.4 REFUELING WATE® STORAGE TANK

The OPERABILITY ¢ “ e Refueling Water Storage Tank (RWST) as part of the
ECCS ensures that suff ent negative reactivity is injected into the core to
counteract .~y positive 'ncrease 'n reactivity caused by RCS cool!down. RCS
¢O0ldown can be causeo by inadvertent oepressurization, a loss-of-coolant
accident, or a steam line rypture

The Timits on RWST minimym volume and boron concentration ensurs that
1) sufficient water 15 available within containment to permit recirculation
cooling flow to the core, 2) the reactor will remain subcritical in the cold
condition following & small LOCA or steamiine break, assuming complete mixing
of the RWST, RCS, ang ECCS water voiumes with all control rogs inserted except
the most reactive control assembly (ARI-1), ang 3) the reactor will remain
subcritizal in the cold congition following a large breax LOCA assuming
complete mixing of the RWST, RCS, ECCS water and other sources of water
that may eventualiy reside in the sump. post-LOCA with all control rods
assumed to be out (Unit 2) or all control rods inserted except for the two
most reactive control assemplies (Unit 1),

The contained water volume !imit ingludes an allowance for water not usaple
secause of tank aischarge 'ine location or other physical characteristics.

/OGTLE UNITS « 0 & 2 3 3/4 8-
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, SEMIANNUAL RACTOACTIVE EFFLUENT RELEASE RE-ORT (Continued)

The Semignnual Radioactive Lffluent Release Reports shall alse include
the following: an explanation as to why the inoperability of liquid or gaseous
effluent monitoring instrumentation was not corrected within the time specified
in Specification 3.3.3.9 or 3.3 3.0, respectively; and description of the
events leading to ligquid holdup tanks or gas sterage tanks exceeding the
Iimits of Soecification 3.11.1.4 or 3.11.2.6, respectively.

HLY OPERATIN 1

6,.8.1.5 Routine reports of operating statistics and shutdown experience,
including documentation of all challenges to the PORVs or safety vaives,

shall be submitted on a monthly basis to the Director, Office of Resource
Management, U.S. Nuclear Regulatory Commission, Washington, 0.C, 20555, with a
copy to the Regional Administrator of the Regional Office of the NRC, no later
than the 15th of each month following the calendar month covered by the report.

CORE OPERATING LIMITS REPORT - UNIT

6.8.1.6 Core operating limits shall be established and documented in the CORE
OPERATING LIMITS REPORT (COLR) before each reload cycle or any remaining part
of a reload cycle for the following:

. a. SHUTOOWN MARGIN LIMIT FOR MODES ) and 2 for Specification 3/4.1.1.1,

b. SHUTDOWN MARGIN LIMITS FOR MODES 3, 4, and & for Specification
3/4.1.1.2,

t, Moderator temperature coefficient BOL and EOL limits and the
300-ppm surveillance limit for Specification 3/4.1.1.3,

g. Shutdown Rod insertion Limit for Specification 3/4.1.3.5,
e. Contral Rod Insertion Limits for Specification 3/4.1.3.6,
f. Axial Flux Difference Limits for Specification 374.2.1,

g. Heat Flux Mot Channel Factor, K(Z) and wW(Z) for specification
374.2.2,

h., Nuclear Enthalpv Rise Mot Channe) Factor Limit and the Power
Factor Multiplier for Specification 3/4.2.3,

The analytical methods used to determine the ccre operating limits shal. be
those previously approved by the NRC in:

VOGTLE UNITS - 1 & 2 b-21
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SORE QPERATING LIM1YS REPORT (Continved) - UNIT |

8. WCAF-G277 <P, "WESTINGMOUSE RELUAD SAFETY EVALUATION METHODULOGY . "
July 1285 (W Froprietary).
(Metnodoogy for Specification 1.1.1.3 - Moderator Temper *yre
Coeffrcient, 3.1.3.5 - Shutdown Bank insertion vimit, 3 b -~
Contro: Bamk insertion Limits, and 3.2.3 - Nuclear Enths Rise
Hot Channe! Factor.)

Y. WCAP=Y0216<F-n, “RELAKATION OF CONSTANT AXIAL OFFSET CONTROL Fg
SURVEILLANCE "ECHNICAL SPECIFICATION," June 1983 (W Proprietary).
(Methodciugy *or Specifications 3.2.) - Axial Flyx ifference
(Relaxed axigl Offset Control) and 3.2.2 - Heat Flua ot Channe |
Factor (W(Z) surveiilanze requirements for Fo Methodology).)

€. WCAP=372G-P-A, Rev. i, "WESTINGHOUSE FCCS EVALUATION MODEL-)98)
VERSION,* February 14987 (W Proprietary).
(Methodology for Specification 3.2.7 - Heat Flux Hot Channe! Factor.)

The core operating limits shall Le determined 50 that ai) 2pplicable 1imits
(€.§5., fuel thermal-mechanical limits, core thermal-hydraulic 1imits, ECCS
Hirits, nuclear 1imits such as thutdown margin, snd transient and accident
anc lysis Timits) of the safety analysis are met.

The CORE OPERATING LIMITS R{PORT, including any AMa-cycle revisions or
supplements thereto, shall be provided upon issuance, for each reload cycle,
to the NRC Document Control Desk with copies to the Regional Administrator
and Resident Inspector.

CORE OPERATING LIMITS REPORT - UNIT 2
6.8.1.6 Core operating limits shal) be established and documented in the CORE
OPERATING LIMITS REPORT (COLR) before each reload tycle or any remaining part
of a reload cycle for the following:

a. SHUTDOWN MARGIN 1imit for MODES ) and 2 for Specification 3/4.1,1.1,

b. SHUTDOWN MARGIN limits for MODES 3, 4, and & for Specification
3/4.1.1.8,

€. Moderator temperature coefficient BOL and EOL )limits and the
300-ppm surveillance 1imit for Specification 3/4.1.1.3,

d. Shutdown Rod Insertion Limits for Specit cation 3/4,1.2.5,
e. Control Rod Insertion Limits for Specification 3/4.1.3.6,

f. Axial Flux Difference Limits, and target band for Specification
3.2,

§. Heat Flux Mot Channel Factor, K(Z), the Fower Factor Myltiplier and

Ff;? for Specification 3/4.2.2,

h. Nuclear Enthaloy Rise Hot Channe! Factor Limit and the Power
Factor Multipiier for Specification 3/4.2.3.

The analytical methods used to determine the core operating !imits shall be
those previously approved by the NRC in:

VOGTLE UNITS - 1 & 2 6-21a
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CORE OPERATIN MITS REPORT (Continued) - UNIT 2

8. WCAP-9272-P-A, "WESTINGHOUSE RELOAD SAFETY EVALUATION METMODOLOGY,"
July 1985 (W Proprietary).
(Methodology for Specification 3.1.1.3 - Moderator T  erature
Coefficient, 3.1.3.5 - Shutdown Bank Inzertion Limit., 3.1.3.6 -
Control Bank .nsertion Limits, 3.2.1 ~ éxial Flux Ditference, 3.2.2
- Heat Flux Mot Channel Factor, and 3.2.3 - Nuclear Enthalpy Rise
Hot C annel Factor.)

b. WCAP-8385, “POWER OISTRIBUTION CONTROL AND LOAD FOLLOWING PROCEDURES
« TOPICAL REPORT," September 1974 (W Proprietary).
(Methodology for Specification 3.2.1 - Axial Flux Difference
[Constant Axial Offset Control].)

t. 1. M. Anderson to ¥X. Kniel (Chief of Core Performance Branch, NRC)
January 31, 1980 -- Attachment: Operation and Safety Analysis Aspects
of an Improved lLoad Follow Package.

(Methodology for Specification 3.2.1 - Axial Flux Difference
[Constant Axial Offset Control].)

d. NUREG-0BO0, Standard Review Plan, U. 5. Nuclear Regulatory
(ommission, Section 4.3, Nuclear Design, July 1981. @8ranch
Technical Position CPB 4.3-1, Westinghouse Constant Axial Offset
Control (CADC), Rev.2, July 1981,

(Methodology for Specification 3.2.1 - Axial Flu: Difference
[Constant Axial Offset Control).)

€. WCAP-9220-P-A, Rev, 1, "WESTINGHOUSE ECCS EVALUATION MODEL-198)
VERSION," February 1982 (W Proprietary).
(Methodology for Specification 3.2.2 - Heat Flux Mot Channe! Factor.)

The core operating limits shall be determined so that all applicable limits
(e.9., fuel thermal-mechanical limits, core thermal-hydraulic limits, ECCS
iimits, nuclear 1imits such as shutdown margin, and transient and accident
analysis limits) of the safety analysis are met.

The CORE OPERATING LIMITS REPORT, including any mid-cycle revisions or
supplements thereto, shall be provided upon issuance, for each reload cycle,
to the NRC Document Control Desk with copies to the Regional Administrator
and Resident Inspector.

SPECIAL REPORTS

6.8.2 Special reports shall be submitted to the Regional Administrater of the
Regional Office of the NRC within the time period specified for each report,

VOGTLE UNITS - 1 & 2 6-21b
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VANTAGE-5 Fuel Design
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FUNCIIONAL UNiT

Manual Reactor Irip

Power Range, Neutron Flux
(N1 OD418BRC, N1 0042BAC,
NI COA3BARC, NI -0044BAC)

a. High Setpoint
b. tow Setpoint

Power Range, Neutron Flux,
High Positive Rate
(NI 0041B&C, NI-0042BAC,
NI 0043BAC, N1-0044B8L()

Peleted.

Iintermediate Range,
Neutron Flux
(NI 00358, K1-00368)

Source Range, Neutron Flux
{#1 00318, NI-00328B)

Overtemperature Al
(101 -411C, TDLI-421C,
T01-431C, 101-4431C)

Overpower al

(101 4118, 1014218,
101 4318, 101-4418)

RATLD ITHERMAL POWER
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TABLE 2.2-1 ~fowH—H

REACTOR TRIP SYSTEM INSTRUMENTATION IRIF SETPOINTS

101AL SENSOR

AL OWANCE ERROR

B LS I {5) IRIP SETPOIN]

N.A. N.A. N.A. NA.

1.5 4.56 0 <109% of Rivg

8.1 4.56 4 <25% of RIP}

1.6 0.50 0 <5% of RIP§ wilh
a time constant
>2 seconds

17.0 8.41 0 <25% of RIPE

& 10,0 0 <105 cps

10.1 1.04 1.96 see Note |

Huait 13—«

1.54 1.96 See Note 3

<IN 3% o RIPE
<27.3% of RIPE

<b.3% of RIPY wilh
a time constant
>2 seconds

<31.1% of RIVE

<1.4 x 105 «ps

See Note 2
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>9600 volts 9481 voll:
(70X huys voltage) {69% bhu vo 1 1 aqs

57.3 Hs H

ure | W 2y § 1 ; 4 ‘ !¢ . "

tant ArF® sl lusted 1 t he va

the iower tap at elevalior 1 %
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REACIOR TRIP SYSTEM INSTRUMENTA'ION 1R1P St1roints[—wwti—t

=
= 107AL SENSOR
s AL T OWANCE FRROR
.. FUNCILONAL UNLT _(1a) 2 (51 IRIP SETPOINT ALLOWABLE VAL UE
e
bE 6. lurbine Irip
a. low fluid 0il Pressure N.A. N.A N.A >580 psig >500 psiqg
(P! 6161, PI 6162, PI1-6163)
b lurbine Stop Valve Closure N.A. N.A. N.A. ‘96 1% open >96 . 1% open
17. Safety Injeclion Input from ESF N.A. N.A. N.A. N.A. N A
18. Reactor Irip System
incer locks
Y
n a. Intermediate Range N.A. MA. N.A. > x 10 r© amp > x 10 ' amp
Neutron Flux, P-6
{Nl 00358, N1 003&8)
b. t1ov Power Reaclor Irips
Block, P-7
1y P10 input N.A. N.A. N_A. <10% of RIPY <12.3% of RIP§
(N1 0041B&C, NI 00428BAC,
N1 00438&C, NI -0044B&C)
. 2) P13 input oA N.A. N.A. <10% RIP§ lurbine <12 % RIP# lurbine
{P1 0505, Pl 0508) lspulse Pressure Impulsz Pressure
fquivalent tauvivalent
¢. Power Range Neulron N_A. N.A. N.A. <4H% of RIPY <50.3% of RIPY

fFlux, P 8
(Nl 0041BAC, NI 0047BRC,
NI OD43BA&C, NI 0044BAC)

gR1P RATED THERMAL POWLR
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VYower Kange
} ff:_ I l”
(N] 004 1BA

41 004 IBA

lurbine Impulse Chamber

Pressure, P

(P1-0505, Pl

Nuelron
N1 -D042BA(
N1 004484

Nl

Neutron

N1 00428AL
(0448AC)

13
0506 )

ctor Irip Breakers

omal v |!![)

AR 1HE #MAL

and Interlock

POWER

IRUMENTATION

™

Flux,

it 1nues

IRl
FNSOR
RO
{3)
N A
N A
N2
N_A
N.A

,i"é,',s Fhi— APPE R ERRLE UKL Ohe Y
!

0%
0%
U%
Tmpu b
01;,“
N._A
N A

x
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1ABLE Z2.2-1 (Continued)

TABLE NOTATIONS| - w1

NOTE 1: OVERTEMPERATUKE al

ot D00 ¥ Veoury g, -x, 0 ¢S g (_ )T e k(P - Py - (al))
(P + ¥,8) \1 & «,5 (1 + 5S) * TS
Where: Al = Measured All{ﬁgffjjjt
'i_‘_‘? = lLead-lag compensator on measured Al;
1+ 1,8
ty» t; = Time constants utiiized in lead-lag compensator for a1, v, > B s,
s € 353
1
= lag compensator on measured AT;
1+ !’S
iy = Time constants utilized in the lag compensator for AT, t, =0s;
al, = Indicated AT at RATED THERMAL POWER;

K, S T B
K, = 0.0226/°F [fumit+);

' '_f‘_,s = The function generated by the lead lag compensator for Yave
b+ 15 dynamic compensation;
tqs Tty = Time constants ulilized in the lead- lag compensator for Tavg, 14 > 28 s,
15 < 4 5;
= Average temperaiure, °F;
‘, = lag compensator on measured 'avg'-
I+ .S
Te = Time constant utilized in the measured lavg l2g compensaior, 14 = 0 5;
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TABLE 2.2°1 (Continued)

{(Cont inued)

TABIE KOTATIONS (Continued) —wwii—)
y* < Sn.ﬂ‘l@woniml l“g opera: ing lemperature;)
K, . o.oons/pnwm
P = Pressurizer pressure, psig;
pe = 2235 psiqg (Nominal RCS operating pressure),
S = laplace tran.form variable, s *;

and f (&l) is a funclion of the indicated diiference between top and bottom detectors of the
power -range neutron fon chambers: with gains to be selected based on measured instrument
respense during plant startup tests such that:

(n)

(?)

(1)

tor qp - qp belween 32.0% and + 11.0% . 1,(al) = O, where ¢q and qp are
percent RATED THERMA! POWER in t top and bottom halves of the core respectively, and q1 + qp
is total THERMAL POWLR in percent of RATED THERMAL POWER;

tor each percent that the magnitude of - qp exceeds 32.0% , 1he Al Irip Setpoint shall
be automatically reduced by 3.251]@&« its value at RATE L POMER; and

For each percent that the magnitude of - Qp exceeds ¢ n.m@ the Al Irip Setpoint shall
be autematically reduced by 1.97% @of its value at RATLD THERMAL POWER.

The channel's maximum Irip Setpoint shall not exceed its computed Irip Setpoint by more than 3.l.'@
of Al span.
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IABLE 2.2-1 (Continued)
TABRIE NOTATIONS ’\-'\""‘:-'u_';?}§‘ H44 ""
) ' '
) { ' ) i B i 1’:\-53
atly (K, - & N S !
) (Y ¢ v,.S) l'}ov", { ¥ Ty
Measured A!Pu‘ub& 044_
:
i ead 14 compens stor on measured Al
lime constants utiiized in lead leg compensalor
for &1, 1y 8 5, > € 3 Si
|ag compensalor on measured Al
Time constanls utilized in the ilag compensator for al
v,=0s;
indicated Al at RAILD THESMAL PUWtR;
]
1.08 feunis—ii],
0 02/°F for increasing average temperalture 1 0 for decreas:ng average

temperature,

the function generated by the rate-lag compensitor for lz,q dynamie

compensation,

lime constants utilized in the rate lag compensal

Q
> J
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NOTE 4

{Lont inved)

— %
1ABiE 2.2-1 (Continued)

IAB1T WOTATIONS (Continued) [—wwi+—]

Time constant utilized in the measured 1,,, lag compensator,
te = 0 s;

v
©.6020/°F [4¥n —Htor T > 1° and K, = 0 for T < 1%,

Fe .
1 = Average Temperalure, °F;
a = Indicated T,,q4 at RAVLD THERMAL Vgut (Cal.bration temperaivie for al
instrumentation, < 588.4°F ),
S = laplace transform va table, s '; and
f, (al) = 0 for all al.
ihe ¢ ‘s maximum Trip Setpoint shall not exceed its computled Irip Setpoinl by morz than

1.9%

of AT span.
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1. Nknual\kaqgtor Irip

2. Power Range, ron Flux
(N1 0D41BAC, NI DQAZBAC,
NI 00438&C, NI-0044

a. HiLh Setpoint
b. low Setpoint

3. Power Range, Neutron Flux,
High Positive Rate
(N1 OD41B&C, NI-00428BAC,
NI 0043B&C, NI-0044BAC)

4. Deleted.

5. Intermediate Range,
Neutron Flux
(NI 00358, N!-00368)

6. Source Range, Neutron F
{N1 00318, NI-0032

1. Pvertemperaturg Al
(lDl-4ll£}/fDl—Q2|C.
10143107 T01-4410)

el

H. Uverpdéer al
{101 4118, 101-4218,
/./lﬂl 4318, iD1-4818)

7
rd

FRTP - PATED THIORAL POWER

THIS PAGE APPLIChotl. TO UNIT 2 ONLY

ol A N5 .. 3

- 101AL SENSOR
AL L OWANCE ERROR
(1a) ¢ (5) IRIP SELTPOINY
N.A. NAL NAL NA

5 45 0O _<109% of RIPE <111.3% of RIPY
3 4.56 0 _~ <25% of RIP¥ <271.3% of RIPE
1.5 0.50 -0 <5% of RIPE with <6.3% of RIPE wilh
R a time constant a time constant
™~ >2 seconds >2 seconds
>
" 4 \\
,/"’ \\\.
1.0 B.41 0 N 225% of RIPY <31.1% of Riv¥
o \\.
\-,
1.0 16.00 G <105 eps <1 .4 x 105 cps
\\,
6.6 3.3% §.9% See Mate 1 \\\\\éee Note ?
finit 2} {ait 23 s 030 %
sy G
fandt ¢} N
4.4 §.54  1.95  See Note 3 See Note %
{mit 2} {23 G
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S PAL . A MCABE 10 8N 2 ONLY
TABLE Z.2-1a (Centinuved)
Re ACTES (K12 SYSUEM IWSTRUMCNTATION TRIP SETPOINIS — UNIT 2
TOTAL SENSOR
ALLOWANCE { aROR
FUNCTIONAL oNi® () 1 i3} TRIP SETPOINT
9. Pressurirer Pressure-Low 3.1 on 1.6 >1960 psig** !
(P1-0455A 88C, PI-0456 & il
_ PL-D456A, F1-0451 & P1 DASIA, ’
“B1-0458 & P1-0458A) //
0. Pressurtegr Pressure High 33 on V.87 <2385 psig
(PI 0445 . P1-0456 &
P1 -0456A, PI-Q457 & P1 D4SIA, :
P1-0458 & PI /
8.0 <92% of instrument

i Pressurizer Water level
(L1 -0459A, L1-0460A, LI )
12. Reactor Coolant Flow-Low
(Loori 100P2 LOOP3
F1 0414 F1-0424 #1-0434 1 0944

F1-0415 F1-0425 F1-0435 F1 0445
FI 0016 F1-0426 F1-0436 FI 0446)

o
i3 Steam Generator Water lLevel e
tow Low '
S
(Loor) LO0P2 L LooPe
L1-0517 L1-08271 37 L1 0547
110518 11-0528 1-0538 11 0548
t1-0519 - 11-053% LI 0549
L1 0551 L1-0553 LI 0554)
14 tUndervpitage - Reactor

(Mant Pumps

lmderhequem: ¢ - Reactor
yd Coolant Pumgs

*Loop "osiqa flos = 95,700 gpm

1.87
t 4 \ y
} N
S

2;::///////’ .67

18.5 AT
(2t .8)*** (18. zu)\

6.0 0.58 0

3.3 0.50 0

0.60

span

>90% of loop
design flow*

>18.5% (37.8)***
of narrow range
instrument span

>9m volts \\\
(70% bus voltage)-

>51.3 Hz

”

”
P

_/ALLOWABT £ VAL UE

>1950 psig

<2395 psig

<93 .9% of
span

instrument

>89 _4Y of loop
design [ low*

>37.8% (35.9)***
of narrow range
instrument span

>948! voils
(69% bus voltage)

\_»
>SH) Mz

“*1ime con.*an', utilized in the lead lag controliler for Pressurizer Pressure low are 10 seconés for lead .md

} second for lag.

CHANNEY € LIBRATION shall ensure that these time constants are adjusted te these values

“**1he value stated inside the p ren’hesis is for instrumentation thal has the lower tap at elevation 331", the
vaiue stated outside the p renthesis is for instrumentation that has the lower tap at elevation 438"
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APPLICAsLe 10 UNIY 2 ONLY

TABLE 2.2-1a (Continued)

REACIOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS - UNIT 2 Ve
S
1G1AL SENSOR /
ALLOWANCE ERROR > i
{L‘_’!U!O!!E!_ UNLT ALY 4 {5) IRIP SETPOINT QLL%‘J t VALUL
\\
6.~ Jurbine Irip //
a. Ubw Fluid 0i) Pressure N.A N A N.A >580 psig > >500 psig
(P1 Big), PT-86162, P1-6163) /
b. lurbine Shr\yalve Closure N.A N.A N.A >96 . :x/nﬁen >96 1% open
17. Safely Injection Inpui~{rom ESt NoA NA. NA },{‘." noA.
/.
18. Reactor Irip System 2T
Interlocks \\\\\\‘ g
~ //
a. Intermediate Range NT]>\\ //y41. N.A > x 1010 ump >6 x 10 2 amp
Neutron Flux, P-6 '\jx\\\\
(N1 00358, N1 00368) gl
s S,
b. low Power Reactor lIrips s o
Biock, P-7 e o
e o
1} P~ Y input o N.A. N.A N._A. *_'&‘QQIP' <i2.3% of RIP}
(N1 “041B&C, N1 -QO42BAC, o
NI Ou . 3B8C, NI 4B&() \
2) P-13 inpgt/ N.A. N.A. N A <10% RIPE lurbine <12.3% RIP¥ lurbine
(Pi 0;05. Pl1-0506) Impulse Pressure i Ise Pressure
A Equivalent Equivalent
¢. Poder Range Neutrom NA N.A.  N.A. <4BX of RIP# <50.3% of RTRg_
\\~,

gkip

_Flux, P8
(NI CD41B&C, NI 0042BRC,
NI OC4388C, NI -0044BAC)

RATLD THERMAL POWER
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THIS PAGE APPLICABLE 10 UNI! 2 ONLY

TABIE 2.2-1a (Continued)

REACTOP TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS - UNIT 2
\ 10141 SENSOR Wl
N ALLOWANCE ERKOK >l
FUNCTIBNA UNET (K 1 (5} TRIP SETPOINT ALLOWAR! { LALUE
N 7’
4. Power Range Nuetron Flux, P9  N.A NA. NA <50% of RIPH <52 3% of RIPE
(N1 OOR1BAC, NI-DD428AC, /

/

N1 0043840 N1-004484C)
-
e. Power Ranqh‘“{ N.A. N.A.  N.A. >10% of RIPS d >7.7% of RIP§
Flux, P-10 /

(N1 0041BAC, NI-0042 =
Nl O0C43B&C, NI-0044B&C)
\_\ ‘//
f. Turbine !mpulse Chamber AL N.A. N A /%Idi R1P§ lurbine <12.3% RIP# lurbine
Pressure, P-13 . " impulse Pressure Impulse Pressure
(P1 0505, P1-050¢) ~ tquivalent tquivalent
19. Reactor Irip Breakers N.A. N.A. N.A.
20. Automatic Irip am] Interlock N.A. N A. N A
Logic
N
=
= \\\
,-'/ \\\
/// \\,_\
/'/ \\

FRIP - RATED THERMAL POWER
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NOTE 1: DVERIEMPERATURE Al

THIS PAGE APPLICABLE TO UNIT 2 ONLY

TABLE 2.2-1a (Continued)

g henS) v g -k, Ut g Y - wp e - ) - fan)
(' + l’S, T+ "S (‘ + 1‘55) 1 + “S
where: ol "= Measured AT by RTD Manifold Instrumentation {¥nit-2};
‘_:_:jf = Léadjlag compensator on measured AT;
‘ + YJS ™~
ty, Tz = Time constaris utilized in lead-lag compensator for al, +, > 8 s,
T2 S 3 p 94
““lwv” = lag compensator on measured Al;
1 + 1’5 .
2y = Time constanlts utilized in the lag compensator for AT, », = 0 s5;
alg = Indicated AT at RATED THERMAL POWER;
K, < 1.10 (Unit 2);
K, = D.012/°F (Unit 2);
ye "E = The function generated by the lead-lag compensator for Tyuq
1 #1455 dynamic compensation;
T4, 15 = Time constants utilized in the lead-lag compensator for Tgyq, v, > 28 s,
15 <4 5;
I = Average temperature, °F;
-lm _ = lag compensator on measured Tz.q;
i WaD
- = Time constant uiilized in the measured l,,9 l2g compensator, «, = 0 5]
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THIS PAGE APPL._ BLE TO UNIT 2 ONLY

TABLE 2.2-1a(Continued)

TABLE NOTATIONS (Continued) - UNII 2

NCTE 1:  (Continued)

T _ 588.5 F (Unit 2) (Nominal 1"9 operating temperature), |
K, = 0.00056/psig (Unit 2); |
P © Pressurizer pressure, psig;

P = 2235 psig (Nominal RCS operating pressure);

S = Laplace transform variable, s°*;

and f (al} is a function of the indicated difference between top and botiom detectors of the
power -range neutron ion chambers; with gains to be selected based on measured instrument
response during plant startup tests such that: g

(1) For q¢ - qp between -33.5% (Unit 2) and + 6.5% (Unit 2), f (al) - 0, where qy and qp are |
percent RATED THERMAL POWER in the top and bottcm halves of the core respectively, and gt + qp
is total THERMAL POWER in percent of RATED THERMAL POWER;

{2} For each percent that the magnitude of q; - q exceeds - 33.5% (Unit 2), the AT Trip Setpoint shail |
be automatically reduced by 1.27X (Unit 2) of its value at RATED THERMAL POWER: and

(3) For each percent that the m~qnitude of Q¢ - Qy exceeds + &.5X (Unit 2), the AT Irip Setpoint shall !
be automatically reduced by v.83% (Unit 2) of its value at RATED THERMAL POWER.

NOTE 2: The channel's maximum Trip Seipoint shall not exceed its coe~ . 1 Irip Setpoint by more than 2 5% {Unit 2). l
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JABLE 2.2-13 (Continued)
TABLE NOTATIONS (Continwed) - UNI1 2

OVERPOWER Al

@O D1 Vg g -aC B3 ¥t L Vs gl !

Hhere.

(l + 123) (1 + 1,5) {1+ 1,5) (1 & +,5) (1 + "J)/
AT = Measured A1 by RID manifold instrumentation (Unit z)/
\\‘ /
l * S o Lead -lag compensator on measured al; ,//
I+ !'S /"'
By g - W constants utilized in lead leg cpziwnsalor

for 8], v} > 8 S, v2 <3 s; P

d
) N\ i

or on measured A7,

T+ S L

3 = VTime constants utitigzed in the lag compensator for Al,
14=0s; : )

alg = Indicated a1 at RATED THE POWE K,

K, < 1.089 (Whit 2),

K > 0

~,
o

t,/__ = The function generated by the rate- lag CW"M l,,‘,9 dynamic

/l

f.(a)])

2/°F for increasing average !Mand > 0 for decreasing average
temperature,

L4 x,S compensation, ~
!
¥y = Time constants ulilized in the rate lag compensator for l‘\}\_\:, > 10 s,
] N
1 < = Lag coipensator on me?sured Tavg. .
+
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NOTE 3.  (Continued)

f,(a1)

IHIS PAGE APPLILdee TO UNIT 2 ONLY

TABLE 2.2-1a(Continued)

TABLE NOIATIONS (Continwed) - UNIT 2 /"

- Hne constant utilized in the measured 1,,4 lag cocpcnsdor
=0 s; * 4

4

> 0.0013/°F (Unit 2) for T . 1" and X, = O for ;2,{.'

P
-

Average Temperature, °F;

r 4

~
= ed Ta,q at RATED THEVMAL POWER (Calibration temperature for Al
ation, < 588.5%" {unit .

= laplace trans\le{varzable, %, and

~

0 for all al. P /
i

NOTE 4: The channel's maximum Trip Setpnmt x(all not eu}bq its computed Trip Setpoint by more than
2.4% (Unit 2) of AT span. W

o ™
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2.1 SAFETY L1IM

-
-
b

BASES.

The restrictions of this Safety Limit prevent overheating of the fue!
and possible cladding perforztion which would result in the release of fission
progucts to the reactor coolant., Overheating ot the fuel cladding is prevented
by restricting fuel operation to within the nucleate boiling regime where the
heat transfer coefficient is large and the claddinc ,urface temperature 1s
slightly above the coolant saturation temperature.

Operation above the upper boundary of the nucleate boiling regime could
result in excessive cladding temperatures because of the onset of departure
from nucleate boiling (DNB) and the resultant sharp reduction in heat transfer
coefficient. ONB s not a directly measyrable parameter during cperation and
therefore THERMAL POWER and reactor coolant temperature and pressure have been
related tc ONB through correlations which have been developed to predict the
ONB flux and the location of ONB for axially uniform and nonuniform heat flux
distributions. The local ONB heat flux ratio (ONBR) is defined as the ratio
of the heat flux that would cause ONB at a particular core location to the
lecal heat flux and 1s indicative of the margin to ONB.

T:.¢ DNB thermal design criterion is that the probability that ONB will
not occur on the most limiting rou s at least 95% (at a 95% confidence level)
for any Condition [ or [ event,

in meeting the DONB design criterion, uncertainties in plant operating
pirameters, nuclear and thermal parameters, fuel fabrication parameters, a A
(.mputer codes must be considered. As described in the FSAR, 'he eriecis of
these uncertainties have been statistically combined with v.e correlation
uncertainty. Design limit ONBR vaiues have been determined that satisfy the
ONB design criterion,

Additional ONBR margin is maintained by performing the safety analyses
to a higher ONBR limit. This margin between the design and safety analysis
1imit DNBR values 15 used to offset known ONBR pena'ties (e.g., rod bow and
trans  on core) and to provide DNBR margin for operating and design
flexib ity.

The curves of Figure 2.1~ show reactor core safety limits for a range of
THERMAL POWER, REACTOR COOLANT SYSTEM pressure, and average temperature which
satisfy the following criteria:

A. The average enthalpy at the vessel exit is less than the enthalpy of
saturated ligquid (far left line segment in each curve),

8. The minimum ONBR satisfies the ONB design criterion (all the oiher line
segments in each curve). The VANTAGE 5 fuel 15 analyzed using the WRB-2
¢correlation with design limit ONBR values of 1.24 and 1.23 for the
typical ceil and thimple cells, respectively. The LOPAR fuel is analyzed
using the WRB-1 correlation with design 1imi{ ONBR values of 1 23 and

1 22

.22 for the typical and thimble cells, respectively.

C. The hot channel exit quality is not greater than the uprer !imit of the
quaiity range (ing uding the effect of uncertainties) o: the DNB
correlations. This is not a limiting criterion for this plant.

YOGTLE UNITS -« 1 & 2 8 2-i




THIS PAGE APPLICABLE TO UNIT 2 ONLY

2.0 SAFETY LIMITS
/
’c\‘i Z
1.1 ACTOR - UNIT 2 ////f
L‘m._ /

The \g:tr1ct10ns of this Safety Limit prevent overheating ? the fuel
and possibde cladding perforation which would result in the rglease of fission
products to the reactor coolant. Overheating of the fuel clddding is prevented
by restricting fuel operation to within the nucleate boil‘ng regime where the
heat transfer coefficient is large and the cladding surfele temperature is
slightly above the coclant saturation temperature.

Operation abova the upper boundary of the nucleate bc: ing regime could
result in excessive &Nadding temperatures because the onset of departure
from nucleate boiiing (ONB) and the resultant sharp reduction in heat transfer
coefficient. ONB is nod a directly measurable parameter during operation and
therefore THERMAL POWER amd reactor coolant temperature and pressure have been
related to ONB through the'W-2 (R Grid) corrgilation. The W-3 (R Grid) ONB
correlation has been developed to predict the DNE flux and the locatian of ONB
for axially uniform and nonun\form heat fYux distributions. The !
heat flux ratic (DONBR) is defi ratio of the heat flux t 5
cause DNB at a particular core Mocatiox to the local heat flux a:.
indicative
of the margin to ONB.

The minimum value of the DN
operational transients, and anticipated'transients is limited to 1.30. This
value corresponds to a 95% probability atia 95% confidence level that DNB
will not occur and is chosenAs an appropriate margin to ONB for all operating
conditions. \

2.1-1a show reactor

re safety 1imits which are
ions. The core limits
TOR COOLANT SYSTEM pres-
ing criteria:

The cur s of Figur
determined for a range 4f reactor operating cond
represent the loci of Hoints of THERMAL POWER, REA
sure and average temgerature which satisfy the foll

A. The average epthalpy at the vessel exit is equal to\the enthalpy of
saturated liguid (far left line segment in each curvhd).

8. The minimym ONBR is not less than the design limit (all\the other line

soqmontg/in each curve).

C. The hgt channel exit quality is not greater than the upper \mit of the
qualfty range of the W-3 (R-Grid) correlation which is 15% (migdie line
segment on Reactor Coolant System pressure curves, 2400 psia an& 2250
pt\a. this is not a limiting criterion for this plant).

VOGTLE UNITS - 1 & 2 @



REAQYIV[TY ;QNTRO YETEM
BORATED WATER SOURCE - SHUTOOWN

LIMITING CONDLTION FOR OPERATION

3.1.2.5 As a minimum, one of the following borated water sources shall be
OPERABLE .

a. A Boric Acid Storage Tank with:

1) A minimum contained borated water volume of 9504 gallons (19%
of instrument span) (LI-102A, LI-104A),

2) A boror concentration between 7000 ppm and 7700 ppm, and
3) A minimum solution temperature of 65°F (T1-0103).
b. The refueling water storage tank (RWST) with:

1) A minimum contained borated water volume of 99404 galilons (9% of
instrument span) (L1-0990A&B, L1-0991A&B, LI1-0992A, L1-0993A),

2) A boron concentration between 2400 ppm and 2600 ppm, and

Jre—

3) A minimum solution temperature of 44°F *un+;-14_n:_541£_400+tf§i

(T1-10982).

APPLICABILITY: MODES 5 and 6.
ACTION:

With no borated water source OPERABLE, suspend all operations involving CORE
ALTERATIONS or positive reactivity changes.

SURVETLLANCE REQUIREMENTS

4.1.2.5 The above required borated water source shall be demonstrated OPERABLE:
a. At least once per 7 days by:
1) Vverifying the boron concentration of the water,
2) Verifying the cortained borated water volume, and

1) When the bo~ic acid sturage tank s the source of borated water
and the ambient temperature of the boric acid storage tank rr 7
(T1SL-20902, TISL-20903) is <72°F, verify the boric acid stc
tank solution temperature is >65°F.

b, At least once per 24 hours by verifying the RWS1 temperature (T[-10982)

when it is the so gted water and the outside air temperature
is less than 40°F 0 ° -
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REACTIVITY CONTRUL SYSTEMS

RAT

ATER R - OPERATIN

LIMITING CONDITION FOR OPERATION

3.1.2.6 As a minimum: the following borated water source(s) shal)l be CPERABLE
as required by Specification 3.1.2.2:

APP

ACTION:

A Boric Acid Storage Tank with:

1) A minime ntained borated water volume of 36674 gallons (B1%
of instrument span) (LI-102A, L1-1044),

2) A boron concentration between 7000 ppm and 7700 ppm, and
3J) A minimum solution temperature of A5°F (T1-0103).
The refueling water storage tank (RWST) with:

i) A minimum contained borated water volume of 531478 gallons (B6%
of instrument span) (LI-0990A&B, LI-0%91A&6, L1-0992A, LI-0993A),

2) A boron concentration between 2400 ppm and 2600 ppm,

3) A minimum solution temperature of 44‘F(;6n#i-&+—or—6415-11nr+t-tj.

4) A maximum solution temoerature of 116°F (TI-10982), and

5) RWST Sludge Mixing Pump Isolation Valves capable of closing on
RWST low-level.

TY: MODES 1, 2, 3, and 4,

With the Boric Acid Storage Tank inoperable and heing used as
one of the above required borated water sourcec, “l*tore the
tank to OPERABLE status withi. 72 hours or be in at least HOT
STANDBY within the next & hours and borated to a SHUTLCWN MARGIN
as required by Figure 3.1-2 at 200°F; restore the Boric Acid
Storage Tank to OPERABLE status within the next 7 days or be in
COLD SHUTDOWN within the next 30 hours.

With the RWST inoperable, except for the Sludge Mixing Pump
lsolation valves, restore the tank to OPERABLE status within 1 hour
or be in at least HOT STANDB' within the next & hours and in COLD
SHUTDOWN within the following 30 hours.
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REACTIVITY CONTR YSTEM

M1T NDITION FOR OPERATION ntinued)

ACTION (Continued)

¢. With a Sludge Mixing Pump lsolatior Valve(s) inoperable, restore the
valve(s) to OPERABLE status within 24 hours or isolate the sludge
mixing system by either closing the manual isolation valves or
deenergizing the OPERABLE solenoio pilot valve within & ours and
maintain closed.

RY ANCE R REMENTS

4.1.2.6 Lach borated water source ¢ .all be demonstrated OPERABLE:
a, At least once per 7 days by:
1) Vverifying the boron concentration in the water,

2) Verifying the contained borated water volume of the water
source, and

3) When the boric acid storage tank is the source of borated water
and the ambient temperature of the boric acid storage tank room
(TISL-20902, TISL-20903) is < 72°F, verify the boric acid storage
tank solution temperature is > 55°F.

b. At least once per 24 hours by verifying the RWST tomperature

(11-109852 :ﬂun the outside air temperature is less than 40‘F¥E§E§§E§E§E§5i
4 |

|

¢. At least once per 16 months by verifying that the Sludge Mixing Pump
lsolation valves automatically close upon RWST low-level test signal.
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REACTIVITY CONTR YSTEM

ROD OROP TIME

LIN'TING CONDITION FOR OPERATION

3.1.3.4 The :.ndividual shutdown and control rod drop time f hysi

fully '[dthdrawn position shall te less than or equal to 2.7W;

ﬁseconds from beginning of decay of stationary gripper coll voltage
0 dashpot entry with:

a. 7°V? (T1-0412, T1-0422, T1-0432, T1-0442) greater than or equal to
$81°7, and

b. All reactor coolant pumps operating.
APPI 1CABILITY: MODES 1 and 2.
ACTION:

With the drop time of any rod determined to exceed the above limit, restore the
red drop time to within the “bove limit prior to proceeding to MODE 1 or 2.

SURVEILLANCE REQUIREMENTS

4,1.3.4 The rod drop time .. ..« be demonstrated through measurement prior to
reactor criticality:

a. For all roas following each removal of the reactor vessel head,

b. For specifically affected individual rods following any maintenance
on or modification to the Control Rod Orive System which could
affect the drop time of those specific rods, and

¢. At least once per 18 months.
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3/8.2 POWER DISTRIBUTION LIMITS

4.2.1 AXIAL F FRN-@

LIMITING CONDITION FOR OPERATION

“.2.1 The indicated (NI-0C41B, N1-00428, NI1-0043B, NI1-0044B) AXIAL FLUX
OIFFERENCE (AFD) shall be maintained within the limits specified in the CORE
OPERATING LIMITS REPORT (COLR).

APPLICABLLITY: MODE ) ABOVE 50 PERCENT RATED THERMAL POWER"
A;];QN:

3. With the ingicated AXIAL FLUX DIFFERENCE ~uteide of the limits
specified in the COLR,

1. Either restore the indicated AFD to withi~ the limits
within 15 minutes, or

ro

Redice THERMAL POWER to less than 50% of RATED THERMAL POWER
within 30 minytes and reduce the Power Range Neutron Flux* - High
Trip setpoints to less than or equal to 55 percent of RATED
THERMAL POWER within the next 4 hours.

b. THERMAL POWER shall not be increased above 50% of RATED THERMAL POWER
unless the indicated AFD is within the 1imits specified in the COLR.

4.2,1.1 The indicated AFD shal)l be determined to be within its limits during
POWER OPERATION above 50% of RATED THERMAL POWER by:

a. Monitoring the indicated AFD for each OPERABLE excore channel:

1) At least once per 7 days when the AFD Monitor Alarm is OPERABLE,
. d

2) At least once per hour until the AFD Monitor Alarm is updated
after restoration to OPERABLE status.

b. Monitoring and logging the indicated AFD for each OPERABLE excore
channe! at least once per hour for the first 24 hours and at least
once per 30 minutes thereafter, when the AFD Monitur Alarm is inoper-
able. The logged values of the indicated AFD shal) be assumed to
exist during the interval preceding each logging.

¢. The provisiens of Specification 4.0.4 are not applicable.

4.2.1.2 The indicated AFD shall be consigered outside of its !imits when two
or more OPERABLE excore channels are indicating the AFD to be outside its

'

Iimits.

*See Special Test Excegtions Specification 3.10.2.
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THIS PAGE APPLICABLE 10 UNIT 2 ONLY

3/8.3 POWER DISTRIBUTION LIMITS /

NDITLON FOR OPERATLON /

/
3:.2.1 ;;3‘*ndicatod (N1-00418, N1-00428, N1-00438, N1-0044B) AXTAL FLUX
DIFFERENCE (AFD) shall be maintained within the target band (fluy aifference
units) about\the target flux differance., The target bano is specified in the
CORE OPERATING\LIMITS REPORT (COLR).

/
'

he ingicated AFO\may deviate outside the reguireg target b éa at greater than
or enyal to S0% buk less than 90% of RATED THERMAL POWER pfoviced the indicated
AFD 1s within the Adceptable Operation Limits specified h the LOLR and the
cumylative penaity dexiatien time coes not exceed ) houy during the previous

24 hours.

//
The indicated AFD may deviate outside the required farget band at qreater than
15% but less than 50% of RNED THERMAL POWER provytied the cumulative penalty
deviation time does not excG\a | hour auring th;/brevwous 24 hours.

APPLICABILITY: MODE 1, above '§% of RATED THERMAL POWER.* #
N\
ACTION: \ o
X /

a. With the indicated AFD out:\do t the required target band and with
THERMA! POWER qreater than orjequal to 90% of RATED THERMAL POWER,
within 15 minutes either: \

/ 5
KFD to\thhwn the target bana limits, or
N\

\

to less thap 90% of RATED THERMAL POWER.
outside of the required target band for more
than | hour of cumyfative penalty deviation time during the previous
24 hours or outsi the Acceptable Operat™on Limits specified in the

COLR and with THERMAL POWER less than 90% bt equal to or greater
than 50% of RAT THERMAL POWER, reduce:

I, Restore the ingicated

2. Reduce THERMAL POW

b, With the indicated A

1. THERMAL

LR to less than 50% of RATED THERNQL POWER within
30 minu

s, and

2. The Péwer Range Neutron Flux* - High Setpoints to\ less than or
nggﬁ to 55% of RATED THERMAL POWER within the nexh 4 hours.
/ \
See Specia)/Test Exceptions Specification 3.10.2. \
/ &
‘%urvewf}ance testing of the Power Range Neutron Flux-Channe! may be parformed
seiow A0% of RATED THERMAL FOWER) pursuant to Specificatien 4.3.1.1 phovided
the 1fdicated AFD 1s maintained within the Acceptable Operation Limits speci-
fieg/ in the COLR. A total of 16 hours operation may de accumulated with the
iFfY outside of the above required target band during testing without penalty
aNgv 100,

e,

VOGTLE UNITS = 1 & 2 i
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PQWER _DISTRIBUTION LIMITS

_igx\ig? CuNDITION FOR OPERATION - UNIT ? |

ACTION ntin '

wwih the indicated AFD outside ot the required target band for more

th.ﬂ\l hour of cumylative penalty deviation time during the previous

24 holirs and with THERMAL POWER less than 50% but greater than 15% ot
RATED WAERMAL POWER, the THERMAL POWER inall not be fncreased equa! !
to or greater than 50% of RATED THERMAL POWER unti) the indicated AFD

1$ within\the require¢ target band ang *he cumulative penalty devia-

tion has been reduced to less than | hour in the previous 24 hours.
2URVEILLANCE REQUIREMENTS
4.2.1.1 The indicated AFD :hall be netermined to be within its limits during

POWER OPERATION above 5% of RATED THERMAL POWER by:

&¢. Monitoring the indicates AFD for each OPERABLE excore channel:

1) At least once per 7 days when the AFD Monitor Alarm is OPERABLE,
ang

2) At least once per hour until the AFD Monitor Alarm is updated
after restoration to OPERABLE status.

b. Monitoring and logging the indicated AFD for each OPERABLE excore
channel at least once per hour for the tirst 24 hours and at least
once per 30 minutes thereafter, when the AF0D Monitor Alarm 13
inoperable. The logged values of the indicated AFD shall be assumed
to exist during the/interval proceding each logging.

4.2.1.2 The indicated AFP shall be considered outside of its target band when
two or more OPERABLE excore channeis are indicating the AFD to be outside the

target band. Penalty geviation outside of the required target band shall be
accumulated on a time/basis ot

a. One minut¢’ penalty deviation for each | minute of POWER OPERATION
outside gf the target band at THERMAL POWER levels equal to or above
50% of ATED THERMAL POWER, and

b. 0ne~ﬂalf minute penalty deviation for each | minute cf POWER OPERATION
ide of the target band at THERMAL POWER levels between 15% and
5 of RATED THERMAL POWER.

4.2.1.3/ The target flux difference of eash OPERABLE excore channel shall be
determined by measurement at least once per 92 Effectiive Full Power Days

The provisions of Specification 4.0.4 are not applicable.

4.2.1.4 The target flux difference shall be updated at least once per
iy Effective Full Power Days by eithe determining the target | (ux uifference
pursuant to Specification 4,2.1.3 above or by linear interpolation between the

/most recently measured vaiue and 0% at the end ot the cycle life. The provi-

Y SIS

ons ot Loec;fwcatzon 4, u 4 are nut aoul'faole

Hf\) f‘“(ﬂ. INTLN fu.NKLLV L.CF‘T BL‘\N‘\ \) et

e b ——
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. POWER DISTRIBUTION LIMITS

RVEILLANCE REQUIREMENT ‘EEEEEE:;Q

—r

4.2.2.1 The provisions of Specifications 4.0.4 are not applicable.
4.2.2.2 Fq(2) shall be evaluated to determine if it is within its limit by:

a. Using the movable incore detectors to obtain a power distribution
map at any THERMAL POWER greater than 5% of RATED THERMAL POWER.

t
b. Determining the computed heat flux hot channei factor, Fu(2), as
follows:

increase the measured Fp(Z) obtained from the power distribution
map by 3% to account for manufacturing tolerances and further
increase the value by 5% to account for measurement uncertainties.

c. verifying -.at Fo(Z), obtained in Specification 4.2.2.2b above,
satisfies the relationship in Specification 3.2.2.

d. Satisfying the following relationship:

FQC(Z) FQRTP x K(Z) for P > 0.5

“II’ T P x wW(l)

FoY(7) . FQtTT x K(2) for P £ 0.5

0.5 x W(2)

A

where F0*(2) 1s obtained in Specification 4.2.2.2b above, Fq' @

is the Fg 1imit, K(Z) is the normalized 9(Z) as a function
of core height, P is the fraction of RATED THERMAL POWER, and
W(Z) 1s the cycle dependent function that accounts for power
distribution transients encountered during normal operation.

FoR'", K(2), and W(Z) are specified in the CORE OPERATING LIMITS

REPORT as per Specification 6.8.1.6.
e. Measuring Fo(Z) according to the following schedule:
1. Upon achieving equilibrium conditions after exceeding by
20% or more of RATED THERMAL POWER, the THERMAL POWER at
which FQ(2) was last determined™. or

2. At least once per 3] Effective Full Power Days, whichever
occurs first.

“Ouring power escalation after each fuel loading, power level may be
increased until equilibrium concditions at any power level! greater than
or equa' to 50% of RATED THERMAL POWER have been achieved and a power

. distribution map obtained.

VOGTLE UNITS - 1 & 2 3/8 2-4



POWER TRIBUTION LIMIT
RVEILLANCE REQUIREMENTS (Continueg) hrimwid—
f. With measurements indicating
¢
Mmax 1mum Fg (2)
over 1 K(Z)
has increased since the previous determination of Foc(Z) either
of the following actions shall be taken:
¢
1) 1Increase Fp'(Z) by 2% and verify that this value satisfies
the relationship in Specification 4.2.2.2d, or
2) FQC(Z) shall be measured at least once per 7 Effective Full
Power Days unti] two successive .aps indicate that
max imum 'FQC(Z) is not increasing.
over 1 K(2)
g. With the relationships specified in Specifichtion 4.2.2.2d above

not being satisfied:

1) Calculate the percent Fp(Z) exceeds its limits by the
following expression:

s maximum Fot(2) x W(2)! 1
‘QQTF“"""l 1 x 100 for P > 0.5

over 1 Fo x K(2)
—pb i

max imum x W ZT
ey oy x 100 for P < 0.5, and

Fo(2)
over 2 Fo x K(2)
0.5

2) The following action shall be taken.

Within 15 minutes, control the AFD to within new AFD limits
which are determined by reducing the AFD limits specified

in the CORE OPERATING LIMITS REPORT by 1% AFD for each percent
Fo(Z) exceeds its limits as determined in Specification
4.2.2.29.1. Within 8 hours, reset the AFD alarm setpoint, to
these modified limits.
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POWER TRIBUTION LIMIT

SURVEILLANCE REQUTREMENT ntin )

h. The limits specified in Specification 4.2.2.2¢c are applicable in
all core plane regions, i.e. O - 100%, inclusive.

i. The limits specified in Specifications 4.2.2.2d, 4.2.2.2f, and
4.2.2.29 above are not applicable in the following core plane
regions:

1) Lower core region from 0 to 15%, inclusive.
2) Upper core region from BS to 100%, inclusive.

4,2.2.3 wWhen Fq(2) is measured for reasons other than meeting the
requirements of Specification 4.2.2.2 an overall measured Fq(1)
shall be obtained from a power distribution map and increased by 3%
to account for manufacturing tolerances and further increased by 5%
to account for measurement uncertainty,

VOGTLE UNITS -1 & 2 3/4 2-6
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THIS PAGE APPLICABLE TO UNIT 2 ONLY

"I' POWER DISTRIBUTION | IMITS

-

SURVEILLANCE REQUIREMENTS - UNIT 2

4.2.2.1 The provisions of Specification 4.0.4 are not applicable.
4.2.2.2 Fyy shall be evaluated to determine if Fo(Z) is within its limit by:

a. Using the movable incore detectors to obtain a power distribution
map at any THERMAL POWER greater than 5% of RATED THERMAL POWER
before exceeding 75% of RATED THERMAL POWER following each fuel
loading.

b. Increasing the measured Fy, component of the power distribution map
by 3% to account for manufacturing tolerances and further increasing
the value by 5% to account for measurement uncertainties,

c. Comparing the Fy, computed (F.y) obtained in Specification 4.2.2.2b.
above to:

1) The Fyy limits for RATED THERMAL POWER (Fyy ) for the appropriate

measured core planes given in Specification 4.2.2.2e, and f
below, and

Z2) The relationship:

RTP
Fxy = Fxy [1#PFxy(1-P)],

Where Fxb is the limit for fractional THERMAL POWER operation

expressed as a function of FﬁTP PFxg is the power factor
e (0

multiplier for Fyy specified ¥n th LR, and P is the fraction
of RATED THERMAL ¥0N£R at which Fyy was measured.
d. Remeasuring fyy accoiling to the following schedule:

1) When F,S is greater than the Fglp limit for the appropriate

measured core plane but less than the F,b relationship, additional
power distribution maps shall be taken and Fxs compared to FSJP

and Fyy either:

a) Within 24 hours after exceeding by 20% of RATED THERMAL

POWER or greatc=, the THERMAL POWEP at which Fyy was last
determined, or

b) At least once per 3! Efia2ctive Full Power Day: (EFPD),
whichever occurs first.
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REMENTS (Continued) - UNIT 2

‘\\ 3 "

& s RTP
hen the Fyy 15 less than or equal to the Fyy
ropriate measured core plane, additiona! po

hall be taken and Flg compared to FfTP

31 EFPOD,

/
specified for all core pianes
1 ynrodded core planes in

ontrol rods and
ien 6.8.1.6;

containing Bank "D"
the COLR per Specific

f. The Fyy limits of Specifi
in the following core planes\r&€gions as measured in percent of core
height from the bottom of th
1) Lower core region fr

2) Upper core region inclusive,

3) Grid plane regjons at 17.8 + 2%, 32. N+ 2%, 46.4 + 2%, 60.6 + 2%,
. and 74.9 + 2%/ inclusive, and

4) Core plan t [+ 2.88 inches]
“ control rods.

Fo(Z) is measured for other than Fyy determinations, overall

account for measurement uncertainty. .
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POWER TRIBUTION LIMIT

4. NB PARAMETER

MITS NDITIOM <OR OPERATION

3.2.5 The following ONB-related parameters shall be maintained within the
limits:

3. Reactor Coglant System T, . (11-0412, T1-0422, TI-0432, T1-0442),
< §92.5°F :

b. Pressurizer Pressure (PI1-0455A,B4C, P1-0456 & P1-04564A -
P1-0457A, P1-0458 & P1-Q45BA), » 2199 psig*

-

¢. Reactor Coolant System Flow (FI-0414, F1-0415, FI-0416, F[-0424,
F1-0425, F1-0426, F1-0434, F1-04 = - F1-0445,
F1-0ad4p) >391,225 gpm*~ fon - )

APPLICA TY: MODE 1.
ACT
with any of the above parameters exceeding its 1imit, restore the parameter to

within 1ts limit within 2 hours or reguce THERMAL POWER to less than 5% of
RATED THERMAL POWER within the next 4 hours.

R NCE R REMENT

4.2.5.1 Reactor Coolant System Ty,q and Pressurizer Pressure shall be
verified to be within their limits at least once per 12 hours. RCS
flow rate shall be monitored for deqradation at least once per
12 hours. In the event of flow degradation, RCS flow rate shall be
determined by precision heat balance within 7 days of detection of
flow degradation,

4,2.5.2 The RCS flow rate indicators shall be subjected to CHANNEL
CALIBRATION at each fuel loading and at least once per 18 months.

4.2.5.3 After each fuel loading, the RCS flow rate shall be determined by
precision heat balance prior to operation above 75% RATED THERMAL
POWER. The RCS flow rate shall also be determined by precision heat
balance at least once per 18 months. Within 7 days prior to per-
forming the precision heat balance flow measurement, the instrument-
ation used for performing the precision heat balance shall be

calibrated. The provisions of 4.0.4 are not applicable for performing

the precision heat balance flow measurement.

*Limit not applicable during either a THERMAL POWER ramp in excess of 5% of
RATED THERMAL POWER per minute or a THEQMAL POWER step in excess of 10% of
RATED THERMAL POWER.

**Includes a 2.2% MQ flow measurement uncertainty,
‘. -
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ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

FUNCTIONAL JNIT

J.

Semi Automatlic Switchever to

Containment Etmergency Sump (Continued)

b.

RWST tevel -Low-low
Coincident With Safety
injection

{11 -D990A88, L1 0991A88,
t1-0992A, t1 0993A)

toss of Power to 4.16 kV ESF Bus

da.

b.

4.16 kV ESF Bus
Yndervoitage -1oss of Voliage

4. 16 kV ESF Bus
Undervoltage -Degraded
Voltage

Engineered Safetly Features
Actuation System Interlocks

a.

b.

Pressurizer Pressure, P-1}
(Pl 0455A,B&C, P1-0456 &

Pl 0456A, P1 0457 & PI-0457A,
PI 9458 & Pl 0458A),

Reactor Irip, P-4

TABIE 3.. . (Continued)

T101AL
Al LOWANCE

(TA)

3.5

N.A.

6.1

SENSOR
T RROR

(3}

1.617

IRIP SETPOINTS

IRIP SETPOINT

> 215.3 in. from
tank base

(> 39.1% of
instrument

span)

> 29715 volils
with a < 0.8
second time
delay.

> 3146 volts
with a < 20
second time
delay.

ALLOWABIE VAL UL

> 264 .9 in. from
tank base

(> 31.4% of
instrument

span)

> 2912 volts
with 2 < 0.8
second time
delay.

> 3683 volls
with a < 20
second time
delay

< 2010 psig




3/8.5 EMERGENCY CORE COOLING SYSTEMS

. 3/4.5.1  ACCUMULATORS

LIMITING CONDITION FOR OPERATION

3.8.1 Each Reactor Coolant System (RCS) accumulator shal) be OPERABLE with:
8. The isolation vaive open,

2. IEEE%;;;J A containec borateo water volume of between 5555 (29 2% of
tAstrument span) ang 6909 gallons (70.7% of iastrument span) (L1.0980.

LI-0981, L1-0982, L1-0983. (1-0954, L1-0985, L1-0956. L1-3987).

£ 8 wA ineg porated gater volume o
Nt span) aMd 5854 gallons™Nga% of instrum s
L0852, L1-D . L1-0984, THQD988, LI1.00988"

P - -

<. A boron concentration of detween 1300 ppm ano 2600 som. ang

3. A nitrogen cover-pressure of between 617 ang 678 psig, PI-0960ALB .
PI1-0961ALB, PI-0962ALB, P1-0963A8, PI-0964A%8, P1-0965A4B
PI-0966ALE, P1-0967ALB)

APPLICABILITY: MODES !, 2, ang 3°*

i ACTION:

d. With one accumulator inoperable, except as a result of a closed
isolation valve, restore the inoperable accumulator to OPERABLE
status within | hour or be in at least HOT STANDBY within the next
6 hours and reduce pressurizer pressure to less than 1000 psig
within the following 6§ hours.

b. With one accumulator incperable due to the isolation valve being
closea, either immediate!y open the isolation valve or e in at
least HOT STANDBY within 6 hours and reduce pressurizer pressure
to iess than 1000 psig within the following 6 hours

SURVEILLANCE REQUIREMENTS

4.5.1.1 Each accumulator shall be demonstrated OPERABLE:
4. At least once per 12 hours by

1) Verifying the contained borated water volume ang nitragen
COver=-pressure in tohe tanks, ang

&) Verifying that each accumulator isolation valve is oren
(HV-8808A, 8, C, 0},

. *Pressurizer pressure above 1000 psig.
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BORON _INJECTION SYSTEM
3/8 8 4 REFUELING WATER STORAGE TANK

LIMITING CONDITION FOR OPERATION

3.5.4 The refueling water storage tank (RWST) snall be OPERABLE with:

a. 4 minimum contained borated water voiume of 631,478 gallons (86% of
instrument span) (LI-0990A&B, LI-0991A&B, LI1-0982A, LI1-08983A)

. A boron concentration of between 2400 ppm ang 2600 opm of dboron,

S A MINIMUM SOIUTION TEMDErature of 44°F (bt piibimyrrr—tor oy

maximum solution temperature of 116°F (T1-10982).

o
s

e. ST Sluoge Mixing Pump lsolation valves capable of ¢iosing on RWST
low=leve!

APPLICABILITY: MODES ', 2, 3, ang 4

ACTION:

d. With the RWST inoperable except for the Sludge Mixing Pump [solation
Valves, restore the tank to OPERABLE status within | hour or be in at
least HOT STANDBY within & nours and in COLD SHUTDOWN within the
following 30 hours.

o Aith a Sludge Mixing Pump [sclation Valve(s) inoperab'e, restore the
valve(s) to OPERABLE status within 24 hours or isolate the s!udge mixing
system by either ¢losing the manual isolation valves or deenergizing the
OPERABLE solenoid pilot valve within & hours and maintain closed.

SURVEILLANCE REQUIREMENTS

4.5.4 The RWST shall be demonstrated OPERABLE:
a. At least once per 7 days by:
1) Verifying the contained borated water volume in the tank, and

2) Verifying the boron conceatration of the water.

b. At least once per 24 hours oy verifying the Qgﬁl.;&mng;jgg;g_;qen

the cutside air temperature 15 1ess Than 407F CEESr—oe—ao ey

¢. At least once per 18 months by verifving that the siudge mixing pumo
isolation valves automatically ¢lose upon an RWST low-level test
signal. .
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3/4.2 POWER DISTR rnunﬁ

BASES

The specifications of this section provide assurance of fuel integrity
during Condition 1 (Normal Operatinn) and 11 (Incidents of Moderate Frequency)
events by: (1) meeting the ONB design criterion during norma)l operation and
in short-term transients, and (2) limiting the fission gas release, fue) pellet
temperature, and cladding mechanical properties to within assumed design
criteria. 1In addition, limiting the peak linear power density during Condition
| events provides assurance that the initia) conditions assumed for the LOCA
analyses are met and the ECCS acceptance criteria 1imit of 2200°F is not
exceeded.

The definitions of certain hot channel and peaking factors as used in
these specifications are as follows:

Fo(2) Heat Flux Hot Channel Factor is defined as the maximum loca)l heat
flux on the surface of a fuel rod at core elevation Z divided by the
average fuel rod heat flux, allowing for manufacturing tolerances on
fuel pellets and rods; and

Fxn Nuclear Enthalpy Rise Hot Channel Factor is defined as the ratio of

the integral of linear power along the rod with the highest integrated
power to the average rod power.

3/84. 2.1 AXIAL FLUX DIFFERENCE

The 1imits on AXIAL FLUX DIFFERENCE (AFD) assure that the Fo(Z) upper
bound envelope of the Fg 1imit specified in the CORE OPERATING LIMITS REPORT
(COLR) times K(Z) is not exceeded during either normal operation or in the
event of xenon redistribution following power changes.

Provisions for monitoring the AFD on an automatic basis are derived from
the plant process computer through the AFD Monitor Alarm. The computer deter-
mines the 1-minute average of each of the OPERABLE excore detector outputs and
provides an alarm message immediately if the AFD for two or more OPERABLE
excore channels are outside the allowed Al power operating space for RAOC
operation specified within the COLR and the THERMAL POWER is greater than
50% of RATED THERMAL POWER.

VOGTLE UNITS - 1 & 2 B 3/4 241



p DISTRIBUTION LIMIT |

BASES
AXIAL FLUX DIFFERENCE (Continued)

3,8.2.2. and 3/4.2.3 MEAT FLUX HOT CHANNEL FACTOR AND NUCLEAR ENTHALPY RISE
N
H FACTOR ~ Fah

The 1imits on heat flux hot channe) factor and nuclear enthalpy rise hot
channel factor ensure that: (1) the design limit on peak local power gensity
's not exceeded, (2) the DNB design criterion is met, and (3) in the event of
a LOCA the peak fuel clad temperature will not exceed the 2200°F ECCS acceptance
criteria 1imit.

Each of these is measurable but will normally only be determined
periodically as specified in Specifications 4.2.2 and 4.2.3. This periodic
surveillance 1s sufficient to ensure that the limits are maintained provided:

a. Control rods in ¢ single group move together with no inidivdual rod
insertion differing by more than » 12 steps, indicateu, from the
group demand position;

b. Control rod groups are sequenced with a constant tip-to-tip distance
between banks as described in Specification 3.1.3.6,

¢. The control rod insertion limits of Specifications 3.1.3.5 and
3.1.3.6 are maintained; and

d. The axial power distribution, expressed in terms of AXIAL FLUX
DIFFERENCE, is maintained within the limits.

Fxﬂ will be maintained within its limits provided Conditions a. through

d. above are maintained. The relaxation of an as a function of THERMAL POWER
allows changes in the radial power shape for all permissible rod insertion
Timits.

when an Fp measurement is taken, an allowance for both experimental error
and manufacturing tolerance must be made. An allowance of 5% is appropriate
for a full core map taken with the incore detector flux mapping system and a
3% allowance is appropriate for manufacturing tolerance.

The heat flux hot channel factor Fo(Z) 1s measured periodically and |
increased by a cycle and height dependent power factor appropriate to RAQC |
operation, W(Z), to provide assurance that the limit on the heat flux hot
channe! factor, FO(Z), is met., W(Z) accounts for the effects of normal
operation transients within the AFD band and was determined from expected ;
power contrcl maneuvers over th: full range of burnup conditions in the '
core. The W(Z) function for norma) operation and the AFD hand are provided '
in the CORE OPERATING LIMITS REPORT per Specification 6.8.1.6.
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BOWER DISTRIBUTION LIMITS F—wi—

BASES

HEAT FLUX HOT CHANNEL FACTOR and NUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR
(Continued)

when FgH is measured, (i.e., inferred), measurement uncertainty (i.e.,

the appropriate uncertainty on the incore inferred hot rod peaking factor)
must be allowed for and 4% 1s the appropriate allowance for a full core map
taken with the incore detection system.

3/4.2.4 QUADRANT POWER TILT RATIO

The QUADRANT POWER TILT RATIO 1imit assures that the radial power distribu-
tion satisfies the design values used in the power capability analysis.
Radial power distribution measurements are made during STARTUP testing and
periodically during power operation.

The limit of 1.02, at which corrective action is required, provides ONB
and linear heat generation rate protection with x-y plane power tilts. A
1imit of 1.02 was selected to provide an allowance for the uncertainty
associated with the indicated power tilt.

The 2~hour time allowance for operation with a tilt condition greater
than 1.02 but less than .09 is provided to allow identification and correction
of a dropped or misaligned control rod. In the event such action does not
correct the tilt, the margin for uncertainty on Fp is reinstated by reduc”
the maximum allowed power by 3% for each percent of tilt in excess of 1.

For purpcses of monitoring QUADRANT POWER TILT RATIO when one excore
detector is inoperable, the moveable incore detectors are used to confirm that
the normalized symmetric power distribution 15 consistent with the QUADRANT
POWER TILT RATIO. The incore detector monitoring is done with a full incore
flux map or two sets of four symmetric thimbles. The two sets of four symmetric
thimbles is a unique set of eight detector locations. These locations are
C-8, €5, E~11, ¥-3, H-13, L-5§, L-11, N-B.

3/4.2.5 DONB PARAMETERS

The limits on the ONB-related parameters assure that each of the parameters
are maintained within the normal steady-state envelope of operation assumed in
the transient and accident analyses. The iimits are consistent with the
initial FSAR assumptions and have been analytically demonstrated adequate to
meet the ONB design criterion throughout each analyzed transient. The
indicated Tayg value of £32.5°F and the indicated pressurizer pressure value
of 2199 psig correspond to analytical limits of 594 .4°F and 2185 psig respec-
tively, with allowance for measurement uncertainty.

VOGTLE UNITS -1 & 2 B 3/4 2-3
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POWER DISTRIBUTION | 1M17§ et |

BASES

3/8.2.5 DONB PARAMETERS (Continued)

The 12-hour periodic surveillance of these parameters through instrument
readout is sufficient to ensure that the parameters are restored within their
limits following load changes and other expected transient operation. The
18 month periodic measurement of the RCS total flow rate is adequate to detect
flow degradation and ensure correlation of the flow indication channels with
measured flow such that the indicated percent flow will provide sufficient
verification of the flow rate degradation on a 12 hour basis. A change in
indicated percent flow which is greater thon the instrument channel inaccuracies
and parallax errors is an appropriate indication of RCS flow degradation.
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THIS PAGE APPLICABLE TO UNIT 2 ONLY ;

- UNIT 2 / |

The specifications of this section provide assurance of/fuel integrity
during Condition | (Normal Operation) and Il (Incidents of Moderate Frequency)
events by: (W) maintaining the minimum ONBR in the core greater than or equa!

to 1.30 during wormal operation and in short-term trans)
the fission gas lease, fuel pellet temperature, and
properties to within assumed design criteria. In addgAtion, limiting the peak
linear power density during Condition 1 events provyfies assurance that the
initial conditions assumed for the LOCA analyses are met and the £fCS acceptance
criteria limit of 2200% 15 not exceeded.

nts, and (2) 1imiting
ladding mechanical

\ /
The definitions of cerctain hot channe! agt peaking factors as used in
these specifications are as\{ollows:

N\
FQ(l) Heat Flux Hot Channel ‘factor, isq}j?ﬂned as the maximum local heat

flux on the surface of a fue!l roy/at core elevation 7 divided by the
average fuel rod heat f?ﬁ;. allowing for anufacturing tolerances on
fuel pellets and rods;

N

F AH Nuclear Enthalpy Rise Hot Chxnnel Factor, is defined as the ratio of
the integral of linear pow long the rod with the highest integrated
power to the average rod werf\gnd

N\

F,y(Z) Radial Peaking Factor, As defined\\s the ratio of peak power density
to average power densyty in the nor¥;ontal plane at core elevation Z.

\.

\

3/4.2.1 _AXIAL FLUX DIFFEREN A\

The limits on AXIAL/FLUX DIFFERENCE (AFD) assure that the Fno(Z) upper
bound envelope of the Fg limit specified in the CORE QPERATING LIMITS REPORT

(COLR) times K(Z) is Mot exceeded during either normal’\operation or in the
event of xenon redigtribution follewing power changes.

Target flux gAfference is determined at equilibrium xenon conditons.
The rods may be positioned within the core in accordance wi their respective
insertion 1imifs and should be inserted near their normal position for steady-
state oper;}}gf at high power levels. The value of the target %qu difference
obtained under these conditions divided by the fraction of RATED \THERMAL POWER
is the tapget flux difference at RATED THERMAL POWER for the assoclated core
burnup conditions. Target flux differences for other THERMAL POWER \Jevels are
obtaingtl by multiplying the RATED THERMAL POWER value by the appropriate
fractfonal THERMAL POWER level. The periodic updating of the target f\yx
difperence value is necessary to reflect core burnup considerations. '\

\

7,’. N
/ ‘.\
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THIS PAGE APPLICABLE TO UNIT 2 ONLY

POWER DISTRIBUTION LIMITS - UNIT 2

BASES
AxIAL FLUX DIFFERENCE (Continued)

Although it 1s intended that the plant wil) be operated with the AFD
within the target band required by Specification 3.2.1 about the target flux
difference, during rapid plant THERMAL POWER reductions, control rod motion
will cause the AFD to deviate outside of the target baid at reduced THERMAL
POWER levels., This deviation will not affect the xenon redistribution suffi-
ciently to change the envelope of peaking factors which may be reached on a
subsequent return to RATED THERMAL POWER (with the AFD within the target band)
provided the time\ duration of the deviation is !imited. Accordingly, a 1-hour
penalty deviation 1imit cumulative during the previous 24 hours is provided for
operation outside of the target band but within the limits specified in the
COLR while at ThERMAL POWER levels between 50X and 90% of RATED THERMAL POWER,
For THERMAL POWER levels between 15% and S50% of RATED THERMAL POWER, deviations
of the AFD outsida of the target band are less significant. The penalty of
2 hours actual time reflecis this reduced significance.

Provisions for monitoring the AFD on an automatic basis are derived from
the plant process computer through the AFD Monitor Alarm. The computer deter-
mines the 1-minute average of each of the CPERABLE excore detectu* outputs and
provides an alarm message immeditately if the AFD for two or more OPERABLE
excore channels are vutside the target band and the THERMAL POWER is greater
than 90% of RATED THERMAL POWER, During operation at THERMAL POWER levels
between 50% and 90% and between 15% and 50% RATED THERMAL POWER, the computer
outputs an alarm message when the penalty deviation accumulates beyond the
limits of 1 hour and 2 hours, respectively,

Figure B 3/4 2-1 shows a typical monthly target band.

NTHALPY RISE

HOT CHANNEL FACTOR - Fyy 3

The limits on heat flux hot channel factor amd nuclear enthalpy rise hot
channel factor ensure that: (1) the design limits on peak local power density
and minimum ONBR are not exceeded and (2) in the event of a LOCA the pex¥ fuel
clad temperature will not exceed the 2200°F ECCS acceptance criteria limit,

Each of these is measurable but will normally only be determined
periodically as specified in Specifications 4.2.2 and 4.2.3. This periodic
surveillance is sufficient to ensure that the 1imits are maintained provided:

a. Control rods in a single group move together with no individual rod
insertion differing by more than + 12 steps, indicated, from the
group demand position;

b. Control rod groups are sequenced with a constant tip-to-tip distance
between banks as described 1u Specification 3.1.3.86;

——— .
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THIS PAGE APPLICABLE TO UNIT 2 ONLY o '
/7

pm{ TRIBUTION LIMITS - UNIT 2
//

BASES \‘\\ /

X 7

HEAT FLUX n\h MANNEL FACTOR and NUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR
(Continued

¢. The control rod insertion limits of Specifications/3.1.3.5 and
3.1.3.6 are maintained; and //

d. The axial power distribution, expressed in te;g( of AXIAL FLUX
DIFFERENCE, is\maintained within the limits.

4
/

Fgu will be maintained within its limits proviéid Conditions a. through

\ /
d. above are maintained. Th\b;elaxat%on of FﬁH § a function of THERMAL POWER
allows changes in the radial power shape for a}}’:orm1ssible rod insertion
Timits,

when an F? measurement is taken, an 1})660nce for both experimental error
and manufacturing tolerance must beé made. /An allowance of 5% is appropriate
for a full core map taken with the detector flux mapping system and a
3% allowance is appropriate for manuf

when FQH ‘s measured, (V.e., i
the appropriate uncertainty un the/incore
must be allowed for and 4% is th¢ appropria
taken with the incore detection/system. \

), measurement uncertainty (i.e.,
nferred hot rod peaking factor)
allowance for a full core map

Fuel rod bowing reduces/the value of DNB ratio. C(Credit is available to
of fset this reduction in the generic margin. The generic margins, totaling
9.1% ONBR complete'y offsg( any rod bow penalties.\ This margin includes the
following:

a. Design limit AONBR of 1.30 vs 1.28,
b. Grid Spacifig (Kg) of 0.046 vs 0.059, %
/
/
. Therma/'o'tffusion Coefficient of 0.038 vs 0.089, \
)

d. ONBR Multiplier of 0.86 vs 0.88, and Y

\A

\

e, pfich reduction,

\
The appiicable values of rod bow penalties are referenced in the FSA%

VOGTLE UNITS -~ 1 & 2 @
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TRIBUTION LIMITS - UNIT 2

MOT CHANNEL FACTOR and N AR _ENTHALPY R HOT CHANN

/
The RadNal Peaking Factor, Fyy(2), 1s measured periodically to pp6C1do

assurance that

e Hot Channel Factor, Fg(2), remains within its 1yMit. The
7/

RTP

Fxy 1imit for RATED\ THERMAL POWER (Fyy ) as specified in tne CQ(R Jer Specifi-

cation 6.8.).6 was cebermined from expected power control manchvers over the
full range of burnup comditions in the core. /

N
1/8.2.4 _QUADRANT gmgﬁx{ RAT1O /

The QUADRANT POWER TILT\RATKO limit assures thag/{;e ragial oower distribu-
tion satisfies the design valuks used in the power gapability analysis.
Radial power distribution measu nts are made 1y¢1nq STARTUP testing and
periodically during power operatian. 7

The limit of 1.02, at which corrective aq(1on is required, provides ONB
and linear heat generation rate protection with x-y plane power tilts. A
1imit of 1.02 was selected to provide an alfowance for the uncertainty
associated with the indicated power tilt)/

The 2-hour time allowance for opepdtion with a tilt zondition greater
than 1.02 but less than 1.09 is provided to & low identification and correction
of a dropped or misaligned control pod. In the event such action does not
correct the tilt, the margin for uscertainty o:\(g‘is reinstated by reducing
the maximum allowed power by 3% f6r each percent af tilt fn excess of 1.

For purposes of monitorind QUADRANT POWER TIL;\RQIIO when one excore
detector is inoperable, the mbveable incore detectors are used to confirm that
the norma.iz~4 symmetric power distribution is consistent with the QUADRANT
POWER TILT RATIO. The incdre detector monitoring is donk with a full incore
flux map or two sets of féur symmetric thimbles. The two'sets of four symmetric
thimbles is a unique se¥ of eight detector locations. The locations are
c-8, E-5, E~11, H-3, yﬁl3, L=5, L-11, N-8. \\

/

\
3/4, NB PARAMETERS N

/ \

The 1imits /on the ONB-related parameters assure that each of \the parameters
are maintaineg’within the normal steady-state enveliope of operatiomassumed in
the transient and accident analyses. The limits are consistent with che
initial FSAR assumptions and have been analytically demonstrated adequate to
maintain 4 minimum ONBR of .30 throughout each analyzeg transient, The
ingicated Tyyq value of 531°F and the indicated pressurizer pressure value of
2224 gsig correspond to analytical limits of 592.5°F and 2205 psig respech
tivgly, with allowance for measurement uncertainty.

S

r
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POWER BISTRIBUTION LIMITS - UNIT 2 ~
~
BASES \\\
w\ Z -
N,
/4., NB PARAMET™RS (Continued)

The 12-hour periode surve 1;;ce of these parameters through instrument
readout 1s sufficient to e that the parameters are restored within their
limits following load cha and other expected transient operation. The
the RCS total flow rate is adequate to detect

flow degradation a tion of the low indication channels with
measured flow § percer. flow - '11 provide sufficient
verificatio Lon on a 12 hour basis. A change in
indicat an the instrument channei inaccuracies
and tion of RCS flow degradation.
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EMERGENCY CORE COOLING SYSTEM

SASES

ECCS SUBSYSTEMS (Continuea)

The !imitation for all safety injection pumps to be inoperable below 350°F
provides assurance that a mass addition pressure transient can be re!ieved by
the operation of a single PORV.

The Surveillance Requirements provided to ensure QPERABILITY of each
compsonent ensure that at a minimum, the assumptions used in the safety
analyses are met and that subsystem QPERABILITY is maintained. Surveillance
Requirements for throttle valve position stops and flow balance testing provide
assurance that proper ECCS flows will be maintained i1 the event of a LOCA.
Maintenance of proper flow resistance and opressure drap in the piping system
to each injection point is necessary to: (1) prevent total pump flow from
exceeding runout conditions when the system is in 1ts minimum resistance
configuration, (2) provide the proper flow split betveen injection points
in accordance with the assumptions used in the ECCS-.0CA analyses, (3) provide
an acceptable level of total ECCS flow to all injection points equal to or
above that assumed in the ECCS-LOCA analyses and (4) to ensure that centrifugal
charging pump injection flow which is directed through the seal injection path
is less than or equal to the amount assumed in the safety snalysis. The
surveillance requirements for leakage testing of ECCS check valves ensure a
failure of one valve will not cause an intersystem LOCA. In MODE 3, with
either MV-BB09A or B closed for ECCS check valve leak testing, adequate ECCS
flow for core cooling in the event of a LOCA 1s assured.

3/8.5.4 REFUELING WATER STORAGE TANK

The OPERABILITY of the Refueling water Storage Tank (RWST) as part of the
ECCS ensures that sufficient negative reactivity is injected nte the core to
counteract any positive increase in reactivity caused by RCS cocldown, RCS
cooldown can pe caused by inadvertent depressurization, a loss-of-coolant
accident, or a steam line rupture.

The limits on RWST minimum volume and boron concentration ensure that
1) sufficient water is available within containment to permit recirculation
cooling flow to the core, 2) the reactor will remain subcritical in the cold
condition following a small LOCA or steamiine break, assuming complete mixing
of the RWST, RCS, and ECCS water volumes with all control roas inserted except
the most reactive control! assembly (ARI[=1), and 3) the reactor will remain
subcritical in the cold condition following a large break LOCA assuming
complete mixing of the RWST, RCS, ECCS water and other sourcas of «ater
that may eventualliy reside in the sump, post-LOCA with =z
e all contrel rods inserted except ‘*r TRe two

1

‘mosSt reactive ;ontro~ as)emn~ ‘es w~&&+—~*

The contained water volume [imit includes an allowance for water not usabie
because of tank discharge !ine location or cther pnysical characteristics.

VOGTLE UNITS - 1 & 2 8 3/4 5-2



ADMINISTRATIVE CONTROLS

SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (Continued)

The Semiannual Radioactive Effluent Release Reports shall also include
thre following: an explanation as to why the inoperabi'ity of liguid or gaseous
+ffluent monitoring instrumentation was not corrected within the time specified
in Specification 3.3.3.9 or 3.3 3.10, respectively; and description of the
events leading to 1iquid holdup tanks or gas storage tanks exceeding the
1imits of Specification 3.11.1.4 or 3.11.2.6, respectively.

MONTHLY OPERATING REPORTS

b.6...5 Routine reports of operating statistics and shutdown experience,
including documentation of all challenges to the PORVS or safety valves,

shall be submitted on a monthly basis to the Director, Office of Resource
Management, U.S. Nuclear Regulatory Commission, washington, D.C. 20655, with a
copy to the Regional Administrator of the Regional Office of the NRC, no later
than the 15th of each month following the calendar month covered by the report.

e
PERAT .
CORE_OPERATING LIMITS REPORT - Mbeddest

6.8.1.6 Core operating limits sha.® he established and documented in the CORE
OPERATING LIMITS REPORT (COLR) before each r&'nad cytle or any remaining part
of a reload cycle for the following:

. ' a. SHUTDOWN MARGIN LIMIT FOR MODES | ard 2 for Specification 3/4.1.1.1,

b. SHUTDOWN MARGIN LIMITS FOR MODES 3, 4, and 5 for Specification
37871 V.8

¢. Moderator temperature coefficient 80L and EOL limits and the
300-ppm surveillance limit for Specification 3/4.1.1.3,

d. Shutdown Rod Insertion Limit for Specification 3/4.1.3.5,
e. Control Rod Insertion Limits for Specification 3/4.1.3.6,
f. Axial Flux Difference Limits for Specification 3/4.2.1,

g. Heat Flux Hot Channel Factor, K(Z) and W(Z) for Specification
SiRT .2

h. Nuclear Enthalpy Rise Hot Channel Factor Limit and the Power
Factor Multiplier for Specification 3/4.2.3.

The analytical methods used to determine the core operating limits shall be
those previously approved by the NRC in:

VOGTLE UNITS -1 & 2 6-21



ADMINISTRATIVE CONTROLS

CORE_OPERATING LIMITS REPORT (Continued) FomFimi—

WCAP=9272~P=A, “WESTINGHOUSE RELOAD SAFETY EVALUATION METHODOLOGY,"
July 1985 (W Proprietary).

(Methodology for Specification 3.1.1.3 - Moderator Temperature
Coefficient, 3.1.3.5 - Shutdown Bank Insertion Limit, 3.1.3.6 -
Control Bank Insertion Limits, and 3.2.3 - Nuclear Enthalpy Rise
Hot Channe! Factor.)

WCAP-10216-P~A, "RELAXATION OF CONSTANT AXIAL OFFSET CONTRCL F
SURVEILLANCE TECHNICAL SPECIFICATION," June 1983 (W Proprietary).
(Methodology for Specific.tions 3.2.1 - Axial Flux Difference
(Relaxed Axial Offset Con -~1) and 3.2.2 - Heat Flux Hot Channei
Factor (W(Z) surveillance requirements for Fo Methodology).)

WCAP-9220~P~A, Rev. 1, "WESTINGHOUSE ECCS EVALUATION MODE.~1381
VERSION," February 1982 (W Proprietary).
(Methodology for Specification 3.2.2 - Heat Flux Mot Channe! Factor.)

The core operating limits shall be determined so that all applicable limits
(€.9., fuel thermal-mechanical limits, core thermal-hydraulic limits, ECCS
limits, nuclear limits such as shutdown margin, and transient and accident
analysis limits) of the safety analysis are met.

The CORE OPERATING LIMITS REPORT, including any mid-cyczle revisions or
supplements thereto, shall be provided upon issuance, for each reload cycle,
to the NRC Document Control Desk with copies to the Regional Administrator
and Resident Inspector.

.

: ,/’7
anmm - UNIT 2

b.a.T>5 Core operating 1imits shall be established anc documented in the CORE
OPERATING LIMITS REPORT (COLR) before each reload cycle or any remaining part
of a reload.cycle for the following: P

‘ b.

ftt

SHUTDOM MARGIN 1imit for MODES | and 2 for Specification 3/4.1.1.1,

N\ A
SHUTDOWN MARGIN 1imits for MODES 3, 4, and 5 fer Specification L
3/4.1.1.2, / j
N '
Moderator temperature coefficient BOL and EOL 1imits and the
300-ppm surveillance Mmit for Specification 3/4.1.1.3,

!

Shutdown Rod Insertion Liﬁ?tixﬁdf/Soecification 3/4.) 3.5, .
Control Rod Insertion L1mj(§{f6P\§pec1f1cation 3/4.1.3.6,

Axial Flux D1fferenc&‘{5m1ts. and t&?ggt band for Specification
3/4.2.1, y S\

Heat Flux Hot-Channe! Factor, K(Z), the Power Factor Multiplier and

FRye for Specification 3/4.2.2,

Nuc lear Enthalpy Rise Hot Channe! Factor Limit and the. Power
Factor Multipiier for Spacification 3/4.2.3.

The anafytical methods used to determine the core operating limits shaﬁ{ be
| those previously approved by the NRC in: 0 &

i
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AOMINISTRATIVE CONTROLS

O i i
gék[ QPERATING LIMITS REPORT (Continued) - UNIT 2

a. WCAP=9272-P-A, "WESTINGHOUSE RELOAD SAFETY EVALUATION METHODOAKOGY,"
July 1985 (W Proprietary).
(Methodology for Specification 3.1.1.3 - Moderator Tempepdture

erence, 3.2.2
- Heéat Flux Hot Channel Factor, and 3.2.3 = Nucleagr Enthalpy Rise

o

- TOPICAL REPORY," September 1974 (W Proppietary).
(Methodology ?Q{ specification 3.2.1 - pial Flux Difference |
(Constant Axial(&jset Control].) //

Fal
¢. 1. M. Anderson to K\ knie) (Chief ©f Core Performance Branch, NRC)
January 31, 1980 -~ A tachmont://bperation and Safety Analysis Aspects |
of an Improved Load FoMNow PagKage.
(Methodology for Specificatyén 3.2.1 - Axial Flux Difference

(Constant Axial Offset igpfq?\].)
N

NUREG-0800, Standard Réview Plan, U. S. Nuclear Reguiatory
Commission, Section 4.3, Nuclear Design, July 1981, Branch
Technical Position/PB 4.3-1, Westinghouse Constant Axial Offset
Control (CAOC), Pev.2, July 1981,

(Methodology fof Specification 3.2.1 - Axial Flux Difference
(Constant A;}il Offset Control).) \\\

HCAP-92207(-A. Rev. 1, "WESTINGHOUSE iCCS\ByALUATION MODEL~-1981
VERSION,” February 1982 (W Proprietary). b ;
(M::;gﬂ%logy for Specification 3.2.2 - Heat FMNx Hot Channel Factor.)

plicable limits
limits, ECCS

o

The core operating limits shal) be determined so that all
(e.g., fue) therma!-mechanical limits, core thermal-hydraul
limits, ¢lear limits such as shutdown margin, and transient
1imits) of the safety analysis are met.

RE OPERATING LIMITS REPORT, including any mid-cycle revisions
supdlements thereto, shall be provided upon issuance, for each reload
to’ the NRC Document Control Desk with copies to the Regional Administrat
nd Resident Inspector. \\_;

SPECIAL REPORTS

6.8.2 Special reports shall be submitted to the Regional Administrator of the
Regional Office of the NRC within the time perioc specified for each report.
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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS®

2.1 SAFETY LIMITS

REACTOR CORE

2.1.0 The combination of THERMAL POWER (NI-0041, NI-0Q042, NI-0043, N1-0044),
pressurizer pressure (P1-0455A, B&C, P1-0456 & P1-0456A, P1.0457 & PI.0487A,
P1-0458 & P1-0458A), and the highest operating loop coolant temperature (T,.,)
;II-OGIZ. T1-0422, T1-0832, T1.0442) shall not exceed the limits shown in

gure 2.1<1,

APPLICABILITY: MODES ! ang 2.

ACTION:

Whenever the point defined by the combination of the highest operating loop
average temperature and THERMAL POWER has exceeded the appropriate pressurizer

pressure line, be tn HOT STANDBY within )| hour, and comply with the reguire-
ments of Specification 6.6.).

REACTOR_COOUANT $YSTEM PRESSURE

2.1.2 The Reactor Coolant System pressure (P1-0408, P1-0418, PI-0428, P1-0438)
shall not exceed 2735 ~sig.

APPLICABILITY: MODES 1, 2, 3, 4, and §.
ACTION:
MODES ' ang 2:

Whenever the Reactor Coolant System pressure has exceeded 2735 psig, be
in HOT STANDBY with the Reactor Coolant System pressure within its limit
within | hour, and comply with the requirements of Specification 6.6.1.

MODES 3, 4 and §:
Whenever the Reactor Coolant System pressure has exceeded 2735 psig,

reduce the Reactor Coolant System pressure to within its Timit within
§ minutes, and comply with the requirements of Spec!fication 6.6.1.

"Where specific instrument numbers are provided 'n parentheses they are for
information only, ane apply to each unit unless specifically noted (to assist
in 1dentifying associated instrument channel!s or 100ps) and are not intended to
limit the requirements to the specific instruments associated with the rumber,

THIS PAGE BECOMES APPLICABLE FOLLOWING SHUTDOWN FROM UNIT 2 CYCLE 2 OPERATION.
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REACTOR COOLANT SYSTEM TM°F
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SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.8 LIMITING SAFETY SYSTEM SETTINGS
REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS

2.2.0 The Reactor Trip System Instrumentation and Interlock Setpoints shall
be set consistent with the Trip Setpoint values shown in Tab'e 2.2.7

ApP TY: As shown for each channe! in Table 3.3-1.
AQT[QN:

a. With a Reactor Trip System Instrumentation or Interiock Setpoint
less conservative than the value shown in the Trip Setpoint column
but more conservative than the value shown in the Allowable Value
column of Table 2.2+, adiust the Setpoint consistent with the Trip
Setpoint value.

b. With the Reactor Trip System Instrumentation or Interlock Setpoint
less conservative than the valuye ¢~ in the Allowable Values
column of Table 2.2-1, either:

. Adjust the Setpoint consistent with the Trip Setpoint value of
Table 2.2-1 and determine within 12 hours that Equation 2.2+)
was satisfied for the affected channe!, or

2. Declare the channe! inoperable and app'!y the applicable ACTION
statement reguirement of Specification 3.3.1 until the channe!
is restored to OPERABLE status with its Setpoint adjusted
consistent with the Trip Setpoint value.

Equation 2.2+ L+Rs S £ TA

Where:

1« The value from Column 2 of Table 2.2« for the affected channel,

R« The "as measured" value (in percent span) of rack error for the
affected channe!l,

S « Either the "as measured" value (in percent span) of the sensor
error, or the value from Column § (Sensor Error) of Table 2.2-)
for the affected channe!, and

TA « The value from Column TA (Total Allowance) of Table 2.2-1 for
the affected channel

THIS PAGE BECOMES APPLICABLE FOLLOWING SHUTDOWN FROM UNIT 2 CYCLE 2 OPERATION.
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TABLE 2.21
REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

TIONAL UNLT
Manual Beactor Trip

Power Range, Newtron Flux
(NI -004188C, NI-00428&C,
NI 0043BAC, NI-0044BLC)

a. High Setpoint
b. lLow Setpoint

Power Range, Neutrom Flux,
High Positive Rate

(NI 00418BAC, NI -0D4288C,
NI 004384C, NI-00448&()

Deleted.

Intermediate Range,
Neutron Flux

(Ni 00358, NI-00368)

Source R.nge, Neutron Flux
(NI 0018, NI-00328)

Overtemp: rature AT
{101 -421C, TOI-420C,
TPl -431C, TDI-441C)

Overpower A2
(101 4118, TDI-4278,

DI 4318, TDI-4418)

RATED THERMAL POWER

TOTAL
AL LOWANCE

(ALY

N.A.

@ -
w W

10.7

4.3

z

L

ot

0.0

7

i

g §%

41

.04

.54

SENSOR
ERROR

5

1.96
+ 1

1.9

5

TRIP SETPOINT

N A

<109% of RIP#
<25% of RIPE

<5% of RTPF with
a time comstant

>Z seconds

<25% of RIP§

<19% cps

See Yate |

See Note 3

THIS PAGE BECOMES APPLICABLE FOLLOWING SHUTDOWN FROM UNIT 2 CYCLE 2 OPERATION.

ALLOW BLE VALUE

<I11.3% o RIPE
<27.3% of Rir)

<6.3% of RIPE with

a time constant
>2 seconds

<31.1% of RIP#

<i.4 x 105 cps

See Note 2

See Note 4
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUNENTATION TRIP SETPOINTS

L UNCTIONAL UNIT

9.

10.

12.

13.

4.

15

Pressurizer Pressure-Low
(P1-0455A B&C, PI1-0456 &
P1-0456A, P1-0457 & PI-0A5TA,
P1 0458 & PI GASBAA)

Pressurizer Pressure-High
{PI -0455A BT, PI-0456 &
Pl -DAS6A, PT-D457 & P1-04STA,
Pl 0458 & PI 0ASBA}

Pressurizer Water Level High
(L1 DASSA, 11-0460A, L1-0461)

Reactor Coolant Flow-iow

(L ooP1 1 00P2 10093 100PS

FI 0414 F1-0424 F1 0438 Fi-Ores
F1 0415 F1-0425 *1-0435 F1-04a85
F1 0418

Steam Generator MWater level
Low-tow

f1L00P}

LI-0517
Li-0518
L1-0519
L1-05%1

LOOP2
Li-0527
L1-0528
L1-0529
L1-0552

LOOP3
Li-0537
L1-0538
L1-0539
L1-0553

LO0PS
L1-0547
L:-0548
LT-054%

tindervolitage - Reactor
Coolant Pumps

Uindey frequency - Reactor
Coolant Pumps

*Loop design flow - 95, 700 gpm
**Time constants wtilized in the lead lag controller for Pressurizer Pressure fow are 10 econds for lead and

1 second for lag.

F1-0426 Fi-043% ¢ 0445)

L1-0%58)

TOTAL
ALLOWANCE

(i8)
31

3.1

2.%

8.5
(21 8)**>

L

3.3

I~

0.0

2.18

.87

17.18
(I8 21 )**=

SENSOR
ERROR
(5) _ TRIP SETPOINT
1.67 >196d psig**
1.67 <2385 psig
1.67 <92% of instrument
span
0.60 >90% of loop
design flow*
1.67  >18.5% (37.8)***
of narrow range
instrument span
o >9600 volts
{+0% bus volitage)
0 >57.3 Wz

***ihe value st ‘ed inside the parenthesis is for instrumentaiion that has the lower tap at

value stated

THIS PAGE BECOMES APPLICABLE FOLIOWING SHUTDOWN FROM UNIT 2 TYCLE 2 OPEQATION

<2395 psig

<93.9% of instrument
span

>89 4% of loop
design §low*

>17.8% (35 .9)***
of narrow range
instrument span

>9481 volts
{69% bus voltage)

>51.1 Wz

CHANNEL CALIBRATION shall ensure that these time comstants are adjust 'd te these values

*levation 333" the
Aside the parenthesis is for instrumentation that has the lower tap at elev.tion 238"
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TABLE 2.2-1 {Continued)

REACTOR TRIP SYTEM INSTRUMENTATION TRIP SETPOINTS

TOTAL SENSM:
ALLOWANCE ERROR
FUNCTIONAL UNET (TA) i (s) TRIP SETPOINT
16. iurbine Trip
a. low Fluid 071 Pressure N.A. N.A. N_A. >580 psig
(PT-6161, PT-61€2, PT-6163)
b. Turbine Step Valve Closure N.A. N.A  N.A >96 . 7% open
17. Safety Injection Input from ESF N.A. NA NA N.A.
18. Reactor Trip System
interiocks
a. Intermediate Range N.A. N A NA >1 x 10 e amp
Neutron Flux, P-6
(N1 00358, Ni-00368)
b. lLow Power Reacter Trips
Block, P-7
i) P10 input N.A. N_A. N.A. <10% of RIP§
(N1 O0418&C, N1-0042BAC,
Ni 004388C, NI 0044B8RC)
2}y P-13 input KA. N.A. N.A. <10% RiP§ Turdine
(P1-0505, P1-0506) Impulse Pressure
fguivalent
¢. Power Range Reulron N.A. N.A. N.A. <48% of RiP¥

Flux, P-B
(N] GO41BRLC, NI -004238C,
NI O043BRC, NI -0044B8C)

FRIP  RaltD THERMAL POWER

THIS PAGE BECOMES APPLICABLE FOLLOWING SHUTDOWN FROM GRIT 2 CYCLE 2 OPERATION.

> x 10 r: amp

<i2.3% of RIP§¥

<12.3% RIPF Turbdine
impulse Pressure

fguivalent

<50.3% of RIPY¥
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

TOTAL SENSOR
Al LOWANCE FRROR
FUNCTIONAL UNTT () 2 (S) _ TRIP SETPOINT

d. Power Range Nuetron Flux, P-9 M_A. N.A.  N.A <50% of RTPF
{N]l D041B&C, NI-0047BAC,
NI 00438BRC, NI-0044BA&C)

e. Power Range Neutron N.A. N.A. NA >10% of RIPE
Flux, P19

(N1 0D41BRC, NI-0042BA&C,
NT -0043B&C, NI-00448AC)

§. Turbine Impulse Chamber N_A. N.A. N.A. <10% RTP§ Turbine
Pressure, P-13 impulse Pressure
{P1-0505, P1-0506) fquivalent

19. Reactor Irip Breakers N A N_A. N.A. ~ A
20. Automalic Trip and Interlock N.A. N.A. N.A. N.A.
Logic

ERTP - BRATED THERMAL POWER

THIS PAGE BICOMES APPILICABLE FOLLOWING SHUTBDOWN FROM UNIT 2 CYCLE 2 OPERATION.

ALLOWABEE VALUE

<52 3% of RIP§

>7.7% of RIP§

<12 3% RIP§ Turbine
impuise Pressure
ftquivalent

N.A
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TABLL 2.2-1 (Continued)

TABLE NOTATIONS

NOTE 1: OVERTZMPERATURE &7

SR L B R R A L S S BT
(1% 125) \1 + 1,5 (1 + 145) 1 ¢ 2,5
Where: AT = Measured AT
%4

= Lead-lag compensator on measured AT;

31+ S

Ty, T, = Time constants uwtilized in lead-lag compensatoer for a7, «, > 8 5,
T s 3 Ss

= Lag compensator on measured AT;

i + 1'§
o = Time constants utilized in the lag compensator for Ai, «, = 0 5;
LY PN = Indicated AT at RATED THERMAL POMER;
A <« LA
K. = 0.0224/°F;
1+ t._S = The function generated by tead-lag compensator for T,
3 & u S dynamic compensation;
Te. Tty = Time constants utilized in the lead-lag compensator for T,.q, v, > 28 5,
e <4 s5;
1 = Average temperature, "F;
1
= Lag compensator on measured Tavg.
1 & 2,5
= Time constant wtilized in the measured 1,,, fag compensator, +, = 0 35

TRIS PAGE BECOMES APPLICABLE FOLLOWING SHUTDOWN FROM UNIT 2 CYCLE 2 OPERATION.
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NOTE 3: OVERPOMER AT

TABLE 2.2-1 (Continued)

TABLE NGTATIONS (Continued)

al (' t Y_‘—S_) (—_‘——) f, .to [‘. u ‘; (— "S ) ( H ) L “ [' (—:——’ r 1.) . "(‘l,'
{1 # 238) (1 + 5,5) (1 & 2,5) (1 # 145) (1 & +.5)
Where: a8l = Measured AT;

P4 S "

S ™ = jlead-lag compensator on measured AT;

1+ 1’5

1,. v, = Time constants utilized in lead leg compensator
for a1, 1 > 8 S, 2 < 3 5;

_‘ = Lag compensator on measured AV

1 » !.g

", = Time constants utilized in the lag compensalor rer AT,
‘,‘os;

al, = Indicated AT at RATZID THERMAL POWER,

K, < 1.08,

K, > 0.02/°F for increasing average temperature and > 0 for decreasing average
temperature,

7"5 = The function generated by the rate-lag compensator for T,., dynamic

1 + 3,5 compensation, .

N = Time constants utilized in the rate lag coapensator for Tavg: *; 2 10 s,

i
= Lag compensator on measured Tyug;
1 &5

THIS PAGE BECOMES APPLICABLE FOLLOWING SHUTDOWN FROM UNIT 2 CYCLE 2 OPERATION.
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NOTE 3:

NOTE 4:

THIS PAGE

TABLE 2.2-1 (Continued)

TABLE NOTATIONS (Continued)

{Cont inued)

P = Time constant utilized in the measured 1,., lag compensator,
e =0 s;

e > 0.0020/°F for T > 1" and K, = 0 for ¥ < ¥*,

1 = Average Temperature,6 “F;

™ = Indicated I.,g at RATED THERMAL POMIR (Calibration temperature for Al
instrumentation, < 588 _4°F),

S = f{aplace transform variakble, s *'; and

f,(a1) = 0O for all al.

The channel's maximum Trip Setpoint shall not exceed its computed irip Seipoint by more than
1.9% of AT span.

BECOMES APPLICABLE FOLLOWING SHUTDOWN FROM UNIT 2 CYCLE 2 OPERATION.
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The restrictions of this Safety Limit prevent overheating of the fuel
ang possible cladding perforation which would result in the release of fission
products to the reactor coolant, Overheating of the fuel cladding is prevented
by restricting fuel cperation to within the nuc leate boiling regime where the
heat transfer coefficient is iarge and the cladding surface temperature is
slightly above the coolant saturation temperature.

Operation above the upper boundary of the nucleate boiling regime could
result in excessive cladding temperatures because of the onset of departure
from nucleate boiling (ONB) and the resultant sharp reduction in heat transfer
coefficient. ONB 1s not & directly measurable parameter during operation and
therefore THERMAL POWER and reactor coolant temperature and pressure have been
related to ONB through correlations which have been developed to predict the
ONB flux and the location of ONB for axially uniform and nonuniform heat flux
gistributions. The local DNB heat flux ratio (ONBR) 1% deftineo as the ratio of
the heat flux that would cause ONB at a particular core location to the local
heat flux and is indicative of the margin to ONB.

The ONB therma| design criterion is that the probabi!ity that ONB will not
occur on the most 1imiting rod 15 at least 95% (at 1 95% confidence level) tor
any Condition 1 or Il event,

In meeting the ONB design criterion, uncertainties in plant operating
parameters, nuclear and thermal parameters, fuel fabrication parameters, and
computer codes must be considered. As described in the FSAR, the effects of
these uncertainties have been statistically combined with the correlation
uncertainty. Design 1imit DNBR values have been determined that satisfy the
ONB design criterion.

Additional ONBR margin is maintained by performing the safety analyses
to a higher ONBR limit., This margin between the design and safety analysis
Iimit ONBR values 1s used to offset known ONBR penalties (e.g., rod bow and
transition core) and to provide DNBR margin for operating and design
flexibility,

The curves of Figure 2.1-1 show reactor core safety limits for a range of
THERMAL POWER, REACTOR COOLANT SYSTEM pressure, and average temperature which
satisfy the following criteria:

A. The average enthalpy at the vessel exit is less than the enthalpy of
saturated liquid (far left line segment in each curve).

B. The minimum ONBR satisfies the ONB design criterion (all the other line
segments in each curve). The VANIAGE § fuel 1s analyzed using the WRB-2
correlation with design 1imit ONBR values of 1.24 and 1.23 for the
typical cell and thimble cells, respectively. The LOPAR fuel is analyzed
using the WRB-1 correliation with design 1imit DNBR values of 1,23 and
1.22 for the typical and thimble cells, respectively,

The hot chennel exit quality is not greater than the upper limit of the

quality range (including the effect of uncertainties) of the ONB
correlations. This is not a limiting criterion for this plant.

H1$ PAGE BECOMLS APPLICABLE FOLLOWING SHUTDOWN FROM UNIT 2 CYCLE 2 OPERATION.
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REACTIVLLY 1 YSTEM
T 1 RCE - SHUT

LIMITING CONOITION FOR OPERATION

3.1.2.5 As a minimym, one of the following borated water sources shall be
OPERABLE :

a. A Boric Acid Storage Tank with:

1) A minimum contained borated water volume of 9504 gallons (19%
of instrument span) (LI-102A, LI-104A),

2) A boron concentration between 7000 ppm and 7700 ppm, and
3) A minimym solution temperature of 65°F (T1-0103).
b. The refueling water storage tank (RWST) with:

1) A minimum contained borated water volume of 99404 gallons (9% of
instrument span) (LI-0990A&B, L1-0991A&8, LI-0992A, L1-0993A),

2) A boron concentration between 2400 ppm and 2600 ppm, and

3) A minimum solution temperature of 44°F (TI-10982).

APPLICABILITY: MODES 5 and 6.
ACTION:

With no borated water source OPERABLE, suspend all operations involving CORE
ALTERATIONS or positive reactivity changes.

SURVELLLANCE REQUIREMENTS

4.1.2.5 The above required borated water source shall be demonstrated OPERABLE:
a. At least once per 7 days by:
1) Verifying the boron concentration of the water,
2) Verifying the contained borated water volume, and
3) When the boric acid storage tank is the source of borated water
and the ambient temperature of the boric acid storage tank room
(TISL-20902, TISL-20903) is <72°F, verify the boric acid storage
tank solution temperature i1t >65°F,
b. At least once per 24 hours by verifying the RWST temperature (TI-10982)

when it is the source of borated water and the outside air temperature
is less than 40°F,
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LIMITING CONDITION FOR OPERATION

3.1.2.6 As & minimum: the following borated water source(s) shall be OPERABLE
as required by Specification 3.1.2.2:

a. A Boric Acid Storage Tank with:

1) A minimum contained borated water volume of 36674 gallons (81% |
of instrument span) (L1-102A, L1-104A),

2) A boron concentration between 7000 ppm and 7700 ppm, and
3) A minimum solution temperature of 65°F (T1-0103).
b. The refueling water storage tank (RWST) with:

1) A minimum contained borated water volume of 631478 gallons (B6%
of instrument span) (L1-0990A&B, LI-0991A&B8, L1-0992A, L1-0983A),

. 2) A boron concentration between 2400 ppm and 2600 ppm,
3) A minimum solution temperature of 44°F,
4) A maximum solution temperature of 116°F (71-10982), and

§) RWST Sludge Mixing Pump [solation Valves capeble of ¢losing on
RWST Tow-level.

APPLICABILITY: MODES 1, 2, 3, and 4,
ACTION:

a. With the Boric Acid Storage Tank inoperable and being used as
one of the above required borated water sources, restore the
tank to OPERABLE status within 72 hours or be in at least HOT
STANDBY withir the next 6 hours and borated to a SHUTDOWN MARGIN
as required by Figure 3.1-2 at 200°F; restore the Boric Acic
Storage Tank to OPERABLE status within the next 7 days or be in
COLD SHUTDOWN within the next 30 hours.

b. With the RWST inoperable, except for the Sludge Mixing Pump
1solation valves, restore the tank to OPERABLE status within 1 hour
or be in at least HOT STANDBY within the next & hours anrd in COLD
SHUTDOWN within the following 30 hours.

. THIS PAGE BECOMES APPLICABLE FOLLOWING SHUTOOWN FROM UNIY 2 CYCLE 2 OPERATION.
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¢. With a Sludge Mixing Pump Isolation Valve(s) inoperable, restore the
valve(s) to OPERABLE status within 24 hours or isolate the sludge
mixing system by either closing the marual isolation valves or
deenergizing the OPERABLE solenoid pi) ‘alve within & hours and
maintain closed.

SURVETLLANCE REQUIREMENTS

4.1.2.6 Fich borated water source shall be demonstrated OPERABLE:
a. At least once per 7 days by:
1) Verifying the boron concentration in the water,

2) Verifying the contained borated water volume of the water
source, and

. 3) Wwhen the boric acid storage tank is the source of borated water
and the ambient temperature of the boric acid storage tank room
(TISL-20902, TISL~-20903) 1s < 72°F, verify the boric acid storage
tank solution temperature is > 65°F,

b, At least once per 24 hours by verifying the RWST temperature
(T1-10982) when the outside air temperature is less than &40°F,

¢. At least once per 18 months by verifying that the Sludge Mixing Pump
Isolation valves automatically close upon RWST low-leve! test signal.
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LIMLTING CONDITION FOR OPERATION

3.1.3.4 The individual shutdown and control rod drop time from the physical
fully withdrawn position shal)l be less than or equal to 2.7 seconds from
beginning of decay of stationary gripper coil voltage to dashpot entry with:

3. 1 v§ (T1-0412, T1-0422, T1-0432, T1-0442) greater than or equal to
Sg1 F. and

b, A1l reactor coolant pumps opera*ting.

APPLICABILITY: MODES 1 and 2.
ACTION:

With the drop time of any rod determined to exceed the above limit, restore the
rod drop time to within the above limit prior to proceeding to MODE 1 or 2.

SURVETLLANCE REQUIREMENTS

4.1.3.4 The rod drop time shall be demonstrated through measurement prior to
reactor criticality:

a. For all rods following each removal of the reactor vessel head,

b. For specifically affected individual rods following any maintenance
on or modification to the Control Rod Drive System which could
affect the drop time of those specific rods, and

¢. At least once per 18 months.
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LIMLTING CONDITION FOR OPERATION

3.2.17 The indicated (N1-00418B, NI-00428, N1-00C3B, NI-00448) AXIAL FLUX
DIFFER-NCE (AFD) shall be maintained within the limits specified in the CURE
OPERATING LIMITS REPORT (COLR).

APPLICABILITY: MODE | ABOVE S0 PERCENT RATED THERMAL POWER®.
ACTION:

a. With the indicated AXIAL FLUX DIFFERENCE outside of tte limits
specified in the COLR,

1. Either restore the indicated AFD to within the 11dts
w thin 15 minutes, or

2. Reuuce THERMAL POWEFR to less than 50% of RATED THIRMAL POWER
within 30 minutes and reduce the Power Range Neutron F . x* < Wigh
Trip setpoints to less than or equa) to 55 percent of RaTéD
THERMAL POWER within the next 4 hours.

b, THERMAL POWER shall not be increased above 50% of RATED THERMA. POWER
unless the indicated AFD is within the 1imits specified in the .OLR.

SYRVEILLANCE REQUIREMENTS

4.2.1.1 The indicated AFD shal] be determined to be within its limits during
POWER OPERATION above 50% of RATED THERMAL POWER by:

a. Monitoring the indicated AFD for each OPERABLE excore channel:

1) At least once per 7 days when the AFD Monitor Alarm is OPERABLE,
and

2) At least once per hour until the AFD Monitor Alarm is updated
after restoration to OPERABLE status.

b. Monitoring and logging *he indicated AFD tor each OPERABLE excore
channe! at least once per “Mour for the first 24 hours and at least
once per 30 minutes thereafter, when the AFD Monitor Alarm is inoper-
*ble. The logged values of the indicated AFD shall be assumed to

t1st during the interval preceding each logging.

{ ¢ provisions of Specification 4.0.4 are not .pplicable,
4,2,1.2 The indicated AFD thall be considered outside of its limits when two

or more OPERABLE excore channels are indicating the AFD to be outside its
1imits.

*See Special Test Exceptions Specification 3.10.2.
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SURVELLLANCE REQUIREMENTS

1 1

4.2.2.

The provisions of Specifications 4.0.4 are not applicable.

4.2.2.2 Fg(l) shall be evaluated to determine if it 1s within its 1imit bdy:

Using the moveble incore detectors to obtain a power distribution
map at any THERMAL POWER greater than 5% of RATED THERMAL POWER.

Determining the computed heat flux hot channel factor, Foc(l). L
follows:

Increase the measured FQ(Z) obtained from the power distribution
map by 3% to account for manufacturing tolerances and further
increase the value by 5% to account for measurement uncertainties.

Verifying that FQC(Z). obtained in Specification 4.2.2.2b above,
satisfies the relationship in Specification 3.2.2,

Satisfying the following relationship:
FQ(2) _ Fg''® & K(2) for P> 0.
= P x W)

Fo'(2) _ Fg''"  x K(2) for P £ 0.5
0.5 x W(2)

where Fo'(Z) 15 obtained in Specification 4.2.2.2b above, Fg' '

fs the Fg 1imit, K(Z) is the normalized FQ(Z) as a function
of core height, P 15 the fraction of RATED THERMAL POWER, and
W(Z) 1s the cycle dependent function that accounts for power
distribution transients encountered during normal operation.

Fo"'", K(Z), and W(2) are specified in the CORE OPERATING LIMITS
REPORT as per Specification 6.8.1.6.
Measuring Fg(2) according to the following schedule:

1. Upon achieving equilibrium conditions after exceeding by
20% or more of RATED THERMAL POWER, the THERMAL POWER at
which FQ(2) was last determ.ned*, or

2. At least once per 3) tffective Fyll Power Days, whichever
occurs first.

*During power escalation after each fue! loading, power level may be
increased unti) equilibrium conditions at any power level greater than
or equal to 50% of RATED THERMAL POWER have been achieved and & power
distribution map obtained.
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P 1

SURVEILLANCE REQUIREMENTS (Continued)

f. with measurements indicating

max i mum (igiiil)

over 1 K(Z)

has increased since the previous determination of FQC(Z) either
of the following actions shall be taken:

1) Increase FQC(Z) by 2% and verify that this value satisfies
the relationship in Specification 4.2.2.2d, or

2) FQC(Z) shall be measured at least once per 7 Effective Full
Power Days unti) two successive maps indicate that

max i mum (FQC(Z) ) is not increasing.
over 1 K(2)

g. With the relationships specified in Specification 4.2.2.2d above
not being satisfied:

1) Calculate the percent Fo(Z) exceeds its 1imits by the
following expression:

maximum | FQt(2) x W(2) x 100 for P > 0.5
RIP o
over 1 fnv x K(2)
(mmun FQU(2) x W(Z) x 100 for P < 0.5, and
v
over 1 Fa x K(2)

2) The following action shall be taken:

Within 15 minutes, control the AFD to within new AFD limits
which are determined by reducing the AFD 1imits specified

in the CORE OPERATING LIMITS REPORT by 1% AFD for each percent
Fo(2) exceeds its 1imits as determined in Specification
4.2.2.29.1. Within 8 hours, reset the AFD alarm setpoints to
these modified 1imits.
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T inued)

h. The limits specified in Specification 4.2.2.2¢ are applicable in
all core plane regions, 1.e., 0 - 100%, inclusive,

i. The limits specified in Specifications 4.2.2.2d, 4.2.2.2f, and
4,2.2.29 above are not applicable in the following core plane
regions:

1) Lower core region from 0 to 15%, inclusive.
2) Upper core region from 85 to 100%, inclusive.

4.2.2.3 When Fg(2) 1s measured for reasons other than meeting the
requirements of Specification 4.2.2.2 an overal) measured Fp(2)
shall be obtained from a power distritbution map and increas«d by 3%
to account for manufacturing tolerances and further increased by 5%
to account for measurement uncertainty.
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POWER DISTRIBUTION LIMITS
® uiwm

LIMITING CONOLTION FOR OPERATION

?42-5 fhe following ONB- elated parameters shall be maintained within the
mits:

a. Reactor Coolant System T, . (TI-0412, T1-0427, T1-0432, T1-0442),
< 592.5%F |

b. Pressurizer Pressure (PI-0455A,88C, P1-0456 & P1-0456A, P1-0457 &
PL1-04S57A, P1-0458 & PI-0458A), > 2199 psig* |

¢. Reactor Coolant System Flow (FI1-0414, F1-0415, F1-0416, F1-0424,

F1-0825, FI-0426, F1-0434, F1-0435, F1<0436, F1-0444, F1-0448,
F1-0846) > 391,225 gpm** |

APPLICABILITY: #ODE 1,
ACTION:
With any of the above parameters exceeding its limit, restore the parameter to

within its limit within 2 hours or reduce THERMAL POWER to less than 5% of
RATED THERMAL POWER within the next 4 hours.

‘II' SURVEILLANCE REQUIREMENTS

4.2.5.1  Reactor Coolant System T,yq and Pressurizer Pressure shall be
verified tc be within their limits at least once per 12 hours. RCS
flow rate shall be monitored for degradation at least once per
12 hours. In the event of flow degradation, RCS flow rate shall be
determined by precision heat balance within 7 days of detection of
flow .egradation.

4.2.5.2 The RCS flow rate indicators shall be subjected to CHANNEL
CALIBRATION at esch fue! loading and at least once per 18 months.

4.2.5.3 After each fuel loading, the RCS flow rate shall be determined by
precision heat balance prior to oneration above 75% RATED THERMAL
POWER. The RCS flow rate snal) be determined by precision heat
balance at least once per 18 months. Within 7 days prior to per-
forming the precision heat balance flow measurement, the instrument-
ation used for performing the precision heat balance shall be
calibrated. The provisions of 4.0.4 are not applicable for performing
the precision heat balance flow measurement.

*Limit ot appiicable during either a THERMAL POWER ramp in excess of 5% of
RATED THERMAL POWER per minute or a THERMAL POWER step in excess of 10% of
RATED THERMAL POWER.

' **Tncludes a 2.2% flow measurement uncertainty. |
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FUNCTIONAL UNILT

18

Semi -Automatic Switchover to
Containment Emergency Sump {Continued)

b.

Loss of Power to 4.16 kV ESF Bus

b.

Engineered Safety Features
Actuation System Interlocks

RWST level

Coincident With Safely

Injection

{L1-0990A%B, L1-0991A8,

TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

Low-Low

L1-0992A, L1-0993A)

4.16 kV ESF Bus

Undervaltage -Loss of Voltage

4.16 kY ESF Bus

Undervoltage Degraded

Voitage

Pressurizer Pressure, P-11
(P1 0455A BRC, PI-045%6 &

P1 0456A, PI1-0457 & PI-D4S57A,
PI 0458 & Pl 04584A),

Reaclor Irip, P 4

TOTAL
ALLIWANCE

(1A}

3.5

N.A.

N.A

N.A.

I~

o.n

N.A.

N.A.

SENSOR
ERROR

- {5)

V.67

N.A.
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> 275.3 in. from
tank base

(> 39.1% of
instrument

span)

> 29715
with a
second
delay.

> 3746
with a
second
delay.

volts
< 0.8
time

voits
< 20
time

psig

ALEOWABLE VALBE

> 7264.9 in.

tank base

(> 37.4% of

instrument
span}

> 2912 voits
with a < 0.8
second 1ime

delay.

> 3683 volts
with 5 < 20
second time

delay.

< 2010 psig
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/4, MER Y CORE C NG SYSTEMS

{4.8.1 A ATOR

LIMITING CONDITION FOR OPERATION

3.5.1 Each Reactor Coolant System (RCS) accumulator shall be OPERABLC «ith:
a. The ‘solation valve open,

b. A contained borated water volume of between 6585 (29.I% of instrument
span) and 6509 gallons (70.7% of instrument span) (LI-0980, L1-0981,
L1-0982, L1-0983, LI1-0954, L1-0985, LI-0986, LI-09587),

¢c. A boron concentration of between 1900 ppm and 2600 ppm, and

d. A nitrogen cover-pressure of between 617 and 678 psig. (PI-0960A%E,
P1-0961A&B, P1-0962ALB, P1-0963A48, P1-0964A%B, PI-0965ALB,
PI-0966A&B, P1-0967ALB)

APPLICABILITY: MODES ', 2, ang 3*
. ACTION:

a. With one accumulator inoperadble, e.cept as a result of a closeo
isolation valve, restore the inoperable accumulator to OPERABLE
status within | hour or be in at least HOT STANDBY within the next
6 hours and reduce pressurizer pressure to less than 1000 psig
within the following & hours.

b. With one accumulator inoperadble due to the isolation valve being
closed, either immediately open the fsolation valve or be in at
least HOT STANDBY within 6 hours and reduce pressurizer pressure
to 1ess than 1000 psig within the following 6 hours.

SURVETLLANGE_REQUIREMENTS

4.5.1.) Each accumulator shall pe demonstrated OPERABLE:
a. At least once per 12 hours by

) Verifying the contained borated water volume and nitroger
cover=pressure 'n the tanks, and

2) Verifying that each accumulator isolation vaive is open
(HV-8808A, B, C, D:.

. *Pressurizer pressure above 1000 psig.
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S0RON_INJECTION SYSTEM
3/4.5.4 REFUELING WATER STORAGE TANK

LIMITING CONDITION FOR OPERATION

3.5.4 The refueling water storage tank (RWST) shall be OPERABLE with:

a.

A minimum contained borated water volume of 631,478 gallons (B6% of
instrument span) (LI-0990A&B, LI-0991A&B, LI-0992A, LI1-0893A).

A boron concentration of between 2400 ppm and 2600 ppm of boron,
A minimum solution temperature of 44°F and
A maximum solution temperature of 116°F (T1-10982).

RWST Sludge Mixing Pump Isolation valves capable of closing on RWST
low=level,

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTION:

a. With the RWST inoperable except for the Sludge Mixing Pump Isolation
Valves, restore the tank ‘> OPERABLE status within | hour or be in at
least HOT STANDBY within 6 hours and fn COLD SHUTDOWN within the
following 30 hours.

b. With a Sludge Mixing Pump [solation Valve(s) inoperable, restore the
valve(s) to OPERABLE status within 24 hours or isolate the siudge mixing
system by either ¢losing the manual isolation valves or deenergizing the
OPERABLE solenoid pilot valve within 6 hours and maintain closed.

SURVEILLANCE RECUIREMENTS

4.5.4 The RWST shall be demonstrated OPERABLE:

At least once per 7 days by:
1) Verifying the contalned borated water volume in the tank, and
2) Verifying the boron concentration of the water.

At least once per 24 hours by verifying the RWST temperature when
the outside air temperature is less than 40°F.

At least once per 18 months by verifying that the sludge mixing pumg
isolation valves automatically close upen an RWST low~level test
signal.
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BASES

The specifications of this section provide assuranze of fuel integrity
duriny Condition I (Normal Operation) and Il1 (Incidents of Moderate Frequency,
events by: (1) meeting the DNB design criterion during norma! operation and
in short-term transients, and (2) !imiting the fission gas release, fuel pellet
temperature, and cladding mechanical properties to within assumed design
criteria. In addition, 1imiting the peak linear power density during Condition
1 events provides assurance that the initial conditions assumed for the LOCA
analyses are met and the ECCS acceptance criteria limit of 2200°r is not
exceeded.

The definitions of certain hot channel and peaking factors as used in
these specifications are as follows:

Fo(2) Heat Flux Hot Channel Factor is defined as the maximum local heat
flux on the surface of a fuel rod at core elevation 7 divided by the
average fuel rod heat flux, allowing for manufacturing tolerances on
fuel pellets and rods; and

N

Fas Nuclear Enthalpy Rise Mot Channel Factor, is defined as the ratio of
the integral of linear power along the rod with the highest integrated
power to the average rod power

3/4.2.1 AXIAL FLUX DIFFERENCE

The 1imits on AXIAL FLUX DIFFERENCE (AFD) assure that the Fq(Z) upper
bound envelope of the Fg 1imit specified in the CORE CPERATING LIMITS REPORT
(COLR) times K(Z) is not exceeded during either normal operation or in the
event of xenon redistribution following power changes.

Provisions for monitoring the AFD on an automatic basis are derived from
the plant process computer through the AFD Monitor Alarm. The computer deter-
mines the 1-minute average of each of the OPERABLE excore detector outputs and
provides an alarm message immediately if the AFD for two or more OPERABLE
excore channels are outside the allowed Al power operating space for RAOC
operation specified within the COLR and the THERMAL POWER is greater than
50% of RATED THERMAL POWER.
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p T TION

BASES
AXIAL FLUX DIFFERENCE (Continued)

3/4.2.2 and 3/4.2.3 HEAT FLUX HOT CHANNEL FACTOR AND NUCLEAR ENTHALPY RISE
N

HOT T - Fau
The 1imits on heat flux hot channel factor and nuclear enthalpy rise hot

channel factor ensure that: (1) the design limit on peak local power density

is not exceeded, (2) the ONB design criterion is met, and (3) in the event of

a LOCA the peak fuel clad temperature will not evxceed the 2200°F ECCS acceptance

criteria limit,

Each of these 1s measurable but will normally only be determined
periodically as specified in Specifications 4.2.2 and 4.2.3. This periodic
surveillance 1s sufficient to ensure that the limits are maintained provided:

a. Control rods in a singie group move together with no inidivdual rod
insertion differing by more than + 12 steps, indicated, from the
group demand position;

b. Control rod groups are sequenced with a constant tip-to-tip distance
between banks as described in Specification 3.1.3.6;

¢, The control rod insertion limits of Specifications 3.1.3.5 and
3.1.3.6 are maintained; and

d. The axial power distribution, expressed in terms of AXIAL FLUX
DIFFERENCE, is maintained within the limits.

FﬁH will be maintained within its limits provided Conditions a. through

d. above are maintained. The relaxation of Fxﬂ as a function of THERMAL POWER
allows changes in the radial power shape for all permissible rod insertion
limits.

When an F? measurement is taken, an allowance for both experimental error
and manufacturing tolerance must be made. An allowance of % 1is appropriate
for a full core map taken with the incore detector flux mapring system and a
3% allowance is appropriate for manufacturing tolerance.

The heat flux hot channel factor Fo(Z) is measured periodically and
increased by a cycle and height dependent power factor appropriate to RAOC
operation, W(Z), to provide assurance that the limit on the heat flux hot
channe! factor, Fo(Z), is met. W(Z) accounts for the effects of normal
operation transients within the AFD band and was determined from expected
power control! maneuvers over the full range of burnup conditions in the
core. The W(Z) function for normal operation and th. AFD band are provided
in the CORE OPERATING LIMITS REPORT per Specification 6.8.1.6.
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BASES

EEAT ;Lux HQT QHAHN;L FACTOR and ng;;;gg ENTHALPY RISE HOT CHANNEL FACTOR
(Continued)

when FZH is measured, (i.e., inferred), measurement uncertainty (i.e.,

the appropriate uncertainty on the incore inferred hot rod peaking factor)
must be allowed for and 4% is the appropriate allowance for a full core map
taken with the incore detection system.

3/6.2.4 QUADRANT POWER TILT RATIO

The QUADRANT POWER TILT RATIO limit assures that the radial power distribu-
tion satisfies the design values used in the power capability analysis.
Radial power distribution measurements are made during STARTUP testing and
periodically during power operation.

The 1imit of 1.02, at which corrective action is required, provides ONB
and linear heat generation rate protec*ion with x-y plane power tilts, A
1imit of 1,02 was selected to provide an allowance for the uncertainty
associated with the indicated power tilt.

The 2-~hour time allowance for operation with a tilt condition greater
than 1.02 but less than 1.09 is provided to allow identification and correction
of a dropped or misaligned control rod. In the event such action does not
correct the tilt, the margin for uncertainty on Fg is reinstated by reducing
the maximum allowed power by 3% for each percent of tilt in excess of 1.

For purposes of monitoring QUADRANT POWER TILT RATIO when one excore
detector 1s inoperable, the moveable incore detectors are used to confirm that
the normalized symmetric power distribution is consistent with the QUADRANT
POWER TILT RATIO. The incore detector monitoring is done with a full incore
flux map or two sets of four symmetric thimbles. The two sets of four symme‘ric
thimbles 1s a unique set of eight detector locations. These locations are
c-8, E-5, E-11, H-3, H=13, L-5, L-11, N-8.

/4, PA TER

The 1imits on the DNB-related parameters assure that each of the parameters
are maintained within the normal steady-state envelope of operation assumed in
the transient and accident analyses. The limits are consistent with the
initial FSAR assumptions and have been analytically demonstrated adequate to
meet the DNB design criterion throughout each analyzed transient. The
indicated T,,q value of 592.5°F and the indicated pressurizer pressure value
of 2199 psig correspond to analytical 1imits of 594.4°F and 2185 psig respec-
tively, with allowance for measurement uncertainty.
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POWER DISTRIBUTION LIMITS

BASES

3/4.2.5 DONB PARAMETERS (Continued)

The 12-<hour periodic surveillance of these parameters through instrument
readout 1s sufficient to ensure that the parameters are restored within their
1imits following load changes and other expected transient operation, The
18 month periodic measurement of the RCS tota) flow rate is adequate to detect
flow degradation and ensure correlation of the flow indication channels with
measured flow such that the indicated percent flow will provide sufficient
verification of the flow rate degradation on a 12 hour basis. A change in
indicated percent flow which is greater than the instrument channel inaccuracies
and parallax errors is an appropriate indication of RCS flow degradation,

THIS PAGE BECOMES APPLICABLE FOLLOWING SHUTDOWN FROM UNIT 2 CYCLE 2 OPERATION.
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MERGENCY COR NG SYSTEM

BASES

ECCS SUBSYSTEMS (Continued)

The Iimitation for all safety injection pumps to be incperable below 350°F
provides assurance that a mass addition pressure transient can be relfeved by
the operation of a single PORV,

The Surveillance Requirements provided to ensure OPERABILITY of each
component ensure that at a minimum, the assumptions used 'n the safety
analyses are met and that subsystem OPERABILITY is maintained. Survelllance
Requirements for throttle valve position stops and flow balance testing provide
assurance that proper ECCS flows will be maintained in the event of a LOCA.
Maintenance of proper flow resistance and pressure drop in the plping system
to each injection point ts necessary to: (1) prevent tota) gusc "iuw from
exceeding runout conditions when the system is in its minimum resistance
configuration, (2) provide the proper flow spl!it between injection points
in accordance with the assumptions used in the ECCS~LOCA analyses, (3) provide
an acceptadble leve! of total ECCS flow to all injection points equal to or
above that assumed in the ECCS-LOCA analyses and (4) to ensure that centrifugal
charging pump injecticn flow which is directed through the seal Injection path
is less than or equal to the amount assumed ‘n the safety analysis. The
surve!llance requirements for leakage testing of ECCS check valves ensure a
fallure of one valve will not cause an intersystem LOCA. In MODE 3, with
either HV-B8809A or B closed for ECUS check valve leak testing, adeguate ECCS
flow for core cooling in the event of a LOCA is assured.

3/84.5.4 REFUELING WATER STORAGE TANK

The OPERABILITY of the Refueling Water Storage Tank (RWST) as part of the
ECCS ensures that sufficient negative reactivity is injected into the core to
counteract any positive increase in reactivity caused by RCS cooldown. RCS
cooldown can be caused by inadvertent depressurization, a loss-of-coolant
accident, or a steam line rupture.

The Iimits on RWST minimum volume and boron concentration ensure that
1) sufficient water 's available within containment to permit recirculation
cooling flow to the core, 2) the reactor will remain subcritical in the cold
condition following a small LOCA or steam!ine break, assuming complete mixing
of the RWST, RCS, and ECCS water volumes with all control rods inserted oxcept
the most reactive control assemply (ARI-1), and 3) the reactor will remain
subcritical in the cold condition following a large break LOCA assuming
complete mixing of the RWST, RCS, ECCS water ang other sources of water
that may eventually reside in tne sump, post-LOCA with all control rogs
inserted except for the two most reactive control assemo!ies. |

The contained water volume limit inciudes an allowance fOr water not usabie
because of tank discherge !ine location or other physical characteristics,
THIS PAGE BECOMES APPLICABLE FOLLOWING SHUTOOWN FROM UNIT 2 CYCLE 2 OPERATION. I
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ADMINISTRATIVE CONTROLS i

SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT  Continusd)

The Semiannua) Radioactive Effluent Relesse Rep.rts shall also include
the following: an explanation as to why the inopersbility of liquid or gaseous
effluent monitoring instrumentation was not corrected within the time sprcified
in Specification 3.3.3.9 or 3.3 3.10, respectively; and description of *ne
events leading to liquid holdup tanks or gas storage tanks exceeding tre
1imits of Spa2cification 3.11.1.4 or 3.11.2.6, respectively.

MONTHLY OPERATING REPORTS

6.8.1.% Routine reports of operating statistics and shutdown exp:rience,
includi1g documentation of all challienges to the PORVs or safety valves,

shall b: submitted on a monthly basis to the Director, Office of Resource
Managem:nt, U.5. Nuclear Regulatory Commission, washington, D.C. 20555, with a

copy to the Regiona! Administrator of the Regional Office of the NRC, no later
than the 15th of each month following the calendar month covered by the report,

CORE OPERATING LIMITS REPORT

6.8.1.6 Core operating 1imits shall be established and documented in the CORE
OPERATING LIMITS REPORT (COLR) before each reload cycle or any remaining part
of a reload cycle for the following:

a. SHUTDOWN MARGIN LIMIT FOR MODES 1 and 2 for Specification 3/4.1.1,°,

b. SHUTDOWN MARGIN LIMITS FOR MODES 3, 4, and § for Specificating
3/4.1.1.2,

¢. Moderator temperature coefficient BOL and EOL limits and the
300-ppm surveillance limit for Specification 3/4.1.1.3,

d. Shutdown Rod Insertion Limits for Specification 3/4.1.3.5,
e. Control Rod Insertion Limits for Spe ification 3/4.01,8.8.
f. Axial Flux Difference Limits for Specification 3/4.2.1, l

g. Heat Flux Hot Channe! Factor, K(2) and W(Z), for Specification |
378,02

h. Nuclear Enthalpy Rise Hot Channel Factor Limit and the Power Factoer
Multiplier for Specification /42,3,

The analytical methods used to determine the core operating 1imits shall be
those previously approved by the NRC in:

THIS PAGE BECOMES APPLICABLE FOLLOWING SHUTDOWN FROM UNIT 2 CYCLE 2 UFLRATION.
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ADMINISTRATIV®_CONTROLS

CORE MIT RT (Continued)

a. WCAP~9272-P~A, "WESTINGHOUSE RELOAD SAFETY EVALUATION METHODOLOGY,"
July 1985 (W Proprietary).
(Methodology for Specifications 3.1.1.3 - Moderator Temperature
Coefficient, 3.1.3.5 - Shutdown Bank Insertion Limit, 3.1.3.6 -
Control Bank Insertion Limits, and 3.2.3 - Nuclear Enthalpy Rise
Hot Channel Factor.)

b. WCAP-10216-P-A, "RELAXATION OF CONSTANT AXIAL OFFSET CONTROL Fg
SURVEILLANCE TECHNICAL SPECIFICATION," June 1983 (W Proprietary).
(Methodology for Specifications 3.2.1 - Axial Flux Difference
(Relaxed Axia) Offset Control) and 3.2.2 -~ Heat Flux Hot Channel
Factor (W(Z) surveillance requirements for Fg Methodology) .)

¢. WCAP-9220~P-A, Rev. 1, "WESTINGHOUSE ECCS EVALUATION MODEL-198]
VERSION," February 1982 (W Proprietary).
(Methodology for Specification 3.2.2 - Heat Flux Hot Channel Factor.)

The core operating limits shal) be determined so that all applicable limits
(e.g., fuel thermal-mechanical 1imits, core thermal-hydraulic Timits, ECCS

jimits, nuclear 1imits such as shutdown margin, and transient and accident

analysis limits) of the safety analysis are met.

The "oxE OPERATING LIMITS REPORT, including any mid-cycle revitions or
. supplements thereto, shall be provided upon issuance, for each reload cycle,

to the NRC Document Control Desk with copies to the Regional Administrator
and Resident "nspector.

SPECIAL REPORTS

6.8.2 Special reports shal)l be submitted to the Regional Administrator of the
Regional Office of the NRC within the time period specified for each report,

. THIS PAGE BECOMES APPLICABLE FOLLOWING SHUTDOWN FROM UNIT 2 CYCLE 2 OPERATION.
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1.0 INTRODUCTION AND CONCLUSIONS

The Vogtle Electric Generating Plant (VEGP) Units 1 and 2 are currently
operating with a Westinghouse 17x17 low-parasitic (LOPAR) fueled core. For
subseouent cycles, it is planned to refuel and operate the VEGP Units | and 2
with the Westinghouse VANTAGE 5 improved fuel design. As a result, future
core loadings would range from approximately 55% LOPAR, and 45% VANTAGE §
transition cores to eventually an al)l VANTAGE 5 fueled core. The VANTAGE §
fuel assembly is designed as a modification to the current 17x17 LOPAR
(standard fuel) and the Optimized Fuel Assembly (OFA) designs, Reference 1.

The VANTAGE 5 design features were conceptually packaged to be licensed as a
single entity. This was accomplished via the NRC review and approval of the
"VANTAGE 5 Fuel Assembly Reference Core Report," WCAP-10444-P-A, Reference 2.
The initia)l irradiation of a fuel region containing all the VANTAGE 5 design
features occurred in the Callaway Plant in November 1987. The Callaway
VANTAGE § licensing submittal was made to the NRC on March 31, 1987
(ULNRC-1470, Docket No. 50-483). NRC approval was received in October 1987.
Several of the VANTAGE £ Admasign features, such as axial blankets,
reconstitutable top nozzles, extenuel burnup modified fuel assemblies and
integral fuel burnable absorbers have been successfully licensed as individual
design features and are currently operating in Westinghouse plants. The VEGP
Units | and 2 will be operating in reload Cycles 4 and 3, respectively, with
fuel containing the following features: Integral Fuel Burnabie Absorbers
(IFBAs), Intermediate Flow Mixers (IFM) grids, Reconstitutable Top Nozzles
(RTN), (currently operating in both VEGP Units 1 and 2), and fuel assemblies
modified for extended burnup (currently operating in both VEGP Units 1 and 2).
In addition, both the VEGP Units 1 and 2 fuel assemblies are currently
operating with the Debris Filter Bottom Nozzle (DFBN). The axial blankets are
optional on the first transition Cycle, i.e., Vogtle Unit 1, Cycle 4 and
Vogtle Unit 2, Cycle 3.

A brief summary of the VANTAGE 5 design features and the major idvante_2s of

the improved fuel design are given below. These features and rigures
illustrating the VANTAGE 5 design are presented in more deta.l in Section 2.0.

4494F 6900926 2
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analysis, an increase in the maximum FQ to 2.50, 10% plant total steam
generator tube plugging for both Units | and 2, and a core bypass flow of 8.4%
with thimble plugs removed. The aralysis assumption of core bypass flow with
thimble plugs removed is conservative for operation with thimble plugs and/or
Wet Annular Burnable Absorber (WABA) rods. The axial offset strategy will be
the licensed Relaxed Axial Offset Control (RAOC) with FQ surveillance.

RAOC uses a +10/-20% Axial Flux Difference (AFD) band at 100% RTP for the
safety evaluations.

The standard reload design methods described in Reference 4 will be used as a
basic reference document in support of future VEGP Units 1 and 2 Reload Safety
Evaluations (RSE) with VANTAGE 5 fuel reloads. Sections 2.0 through 5.0
summarize the Mechanical, Nuclear, Thermal and Hydraulic, and Accident
Evaluations, respectively. Section 6.0 gives a summary of the Technical
Specifications changes needed.

Consistent with the Westinghouse standard reload methodology, Reference 4,
parameters are chosen to maximize the applicability of the safety evaluations
for future cycles. The objective of subseguent cycle specific RSEs will be to
verify that applicable safety limits are satisfied based on the reference
evaluation/analyses established in this RTSR.

In order to demonstrate early performance of the VANTAGE & design product features
in @ commercial reactor, four VANTAGE 5 demonstration assemblies (17x17) were
loaded into the V. C. Summer Cycle 2 core and began power production in December of
1984. These assemblies completed one cycle of irradiation in October of 1985 with
an average burnup of 11,357 MWD/MTU, Post-irradiation examinations showed all 4
demonstration assemblies were of good mechanical integrity. No mechanical damage
or wear was evident on any of the VANTAGE 5 components. Likewise, the IFM gridc on
the VANTAGE 5 demonstration assemblies had no effect on the adjacent fuel
assemblies. A1l four demonstration assemblies were reinserted into V. C. Summer
for a second cycle of irradiation. This cycle was completed in March of 1987, at
which time the demonstration assemblies achieved ar average burnup of about 30,000
MWD/MTU., The observed behavior of the four assembiies al the end of 2 cycles of
irradiation was as good as that observed at the end of the first cycle of
irradiation. The four assemblies were reinserted for a third cycle of irradiation

4494F :5-900926 4



which was completed in November 1988 (EOC burnup 46,000 MWD/MTU). The
observed behavior of the four assemblies was as good as that observed at the
end of the first and second cycles of irradiation.

In addition to V. C. Summer, individual VANTAGE § product features have been
demonstrated at other nuclear plants. IFBA demonstration fuel rods have been
irradiated in Turkey Point Units 3 and 4 for two reactor cycles. Unit 4
contained 112 fuel rods equally distributed in four demonstration assemblies.
The IFBA coating performed well with no loss of coating integrity or
adherence. The IFM grid feature has been demonstrated at McGuire Unit 1. The
demonstration assembly at McGuire was irradiated for three reactor cycles and
showed good mechanical integrity.

The following plants are currently operating with regions of VANTAGE 5 fuel
assemblies: Callaway, V. C. Summer, Shearon Harris, Diablo Canyon and
Byron/Braidwood.

The results of the evaluation/analysis described herein lead to the following
conclusions:

|. The Westinghouse VANTAGE 5 reload fuel assemblies for the VEGP Units 1 and
2 are mechanically compatible with the current LOPAR fuel assemblies,
contro) rods, and reactor internals interfaces. The VANTAGE 5/LOPAR fuel
assemblies satisfy the current design BASES for the VEGP Units 1 and 2.

2. The structural integrity of the 17x17 VANTAGE 5 fuel assembly design for
seismic/LOCA loadings has been evaluated for both VEGP Units 1 and 2.
Evaluation of the 17x17 VANTAGE 5 fuel assembly component stresses and
grid impact forces due to postulated faulted condition accidents verified
that the VANTAGE 5 fuel assembly design is structurally acceptable.

3. Taking credit for Leak-Before-Break technology, it has been demonstrated
that RCCA insertion will occur during a LOCA with a 1imited displacement
break. This allows for consideration of RCCA insertion when performing
the evaluation to demonstrate that the core will remain subcritical during
the post-LOCA long-term core cooling phase of the event.

4494F  $-900926 5



4. Change. in the nuclear characteristics due to the transition from LOPAR to
VANTAGE 5 fuel will be typical of the normal cycle-to-cycle variations
experienced as loading patterns change.

5. The reload VANTAGE 5 fuel assemblies are hydraulically compatible with the
LOPAR fuel assemblies from previous cycles of operation.

6. The core design and safety analyses results documented in this report show
the core’s capability for operating safely for the rated VEGP Units 1 and
2 design thermal power with FAH of 1.65 for the VANTAGE 5 fuel and
1.87 for the LOPAR fuel, FQ of 2.50 and steam generator tube plugging
levels up to 10%. The analysis was performed at 3565 MWt which is
conservative compared to the current rated thermal power, 341] MWt.

7. The steam generator tube rupture analysis to support the transition to
VANTAGE 5 fuel shows that offsite doses for the VEGP Units 1 and 2 are
well within the allowzble gu'delines specified in the SRP (NUREG-0800),
FSAR Chapter 15.6.3 and 10CFR100.

8. The projected increase in the fuel burnup levels with the use of VANTAGE §
fuel has a negiigible effect on the radiological consequences of accidents
due to the very small changes in the core inventory of fission products.

9. The previously reviewed licensing basis continues to be met when the VEGP
Units 1 and 2 are reloaded with VANTAGE 5 fuel. Plant operating
Timitations given in the Technical Specifications will be satisfied with
the proposed changes noted in Enclosure 3 of this submittal. A reference
is established upon which to base Westinghouse reload safety evaluations
for future reloads with VANTAGE 5 fue).

4494F 6-000928 6



'+0 MICHANICAL \'VALUATION

Introduction and Summary

This section evalua*es the mechanical design and the compatibility of the
17x17 VANTAGE 5 fuel assembly with the current low-parasitic (LOPAR) fuel
assemblies during the transition through mixed-fueled cores to an all VANTAGE
5 core. The VANTAGE § fuel assembly has been designed to be compatible with
the LOPAR fuel assemblies, reactor internals interfaces, the fuel handling
equipment, and refueling equipment. The VANTAGE 5 design is intended to
replace and be compatible with cores containing fuel of the LOPAR design. The
VANTAGE 5 design dimensions are essentially equivalent to the current VEGP
Units 1 and 2 LOPAR fue! assembly design from an exterior assembly envelope
and reactor internals interface standpoint. References in this section are
made to WCAP-10444-P-A, "VANTAGE 5 Fuel Assembly Reference Core 2sport,”
Reference 2, and to WCAP-9500-A, "Reference Core Report 17x17 Optimized Fuel
Assembly," Reference 1.

The significant new mechanical features of the VANTAGE § design relative to
the initial core/Cycle | LOPAR fuel design for both VEGP Units | and 2 include
the following:

Int sgral Fuel Burnable Absorber (IFBA)

Intermediate Flow Mixer (IFM) Grids

Reconstitutable Top Nozzle (RTN)

Extended burnup capability including slightly longer fuel rods

Axial blankets

Replacement of six intermediate inconel grids with zircaloy grids

Reduction in fuel rod, guide thimble and instrumentation tube diameter
Redesigned fuel rod bottom end plug to facilitate reconstitution capability
Snag-resistant inconel grids (top and bottom)

Debris Filter Bettom Nozzle (DFBN)

© ©0 0 © O © O O O ©°O
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The RTN, DFBN, redesigned fuel rod bottom end plug, snag-resistant grid, and
the fuel assembly extended burnup modification have been introduced previously
in both VEGP Units 1 and 2. These features will continue to be utilized in
the VANTAGE 5 desian. Table 2-1 provides a comparison of the LOPAR and
VANTAGE 5 fuel assembly design parameters.

Euel Rod Performance

Fuel rod design evaluations for VEGP Units | and 2 were performed using the
NRC approved models, References 5 and 6, and the extended burnup design
methods in Reference 3. Fuel rod performance for all VEGP fuel is shown to
satisfy the NRC Standard Review Plan (SRP) fuel rod design basis on a region
by region basis. These same BASES are applicable to all fuel rod designs,
including the LOPAR and VANTAGE § fuel designs, with the only difference being
that the VANTAGE 5 fuel is designed to operate with a higher F,, limit.

The design BASES for Westinghouse VANTAGE 5 fuel are discussed in Reference 2.

There is no effect from a fuel rod design standpoint having fuel with more
than one type of geometry simultaneously residing in the core during the
transition cycles. The mechanical fuel rod design evaluation for each region
incorporates all appropriate design features of the region, including any
changes to the fuel rod or pellet geometry from that of previous fuel regions
(such as the presence of axial blankets or changes in the fuel rod and plenum
length, for exampie). Analysis of IFBA rods includes any geometry changes
necessary to model the presence of the burnable absorber, and conservatively
models the gas release from the zirconium diboride pellet coating.

Fuel performance evaluations are completed for each fuel region to demonstrate
that the design criteria will be satisfied for all fuel rod types in the core
under the planned operating conditions. Any changes from the plant operating
conditions originally evaluated for the mechanical design of a fuel region
(t>r example an increase in the peaking factors) are addressed for all
effected fuel regions as part of the reload safety evaluation process when the
plant change is to be implemented.

4494F 1 6-900926 8



Comparison of 17x17 LOPAR

17x17 VANTAGE § Fuel Assembly Design Parameters

PARAMETER

Fuel Assy Length, in,

Fuel Rod Length, in.

Assembly Envelope, in.
Compatible with Core Internals
Fuel Rod Pitch, 1in,

Number of Fuel Rods/Assy.
Number/Guide Thimble Tubes/Assy.

Number/Instrumentation Tube/Assy.

Fuel Tube Material

Fuel Rod Clad 00., in.

Fuel Rod Clad Thickness, in.
Fuel/Clad Gap. mil.

Fuel Pellet Diameter, in.
Fuel Pellet Length, in.

4454F 1 6-500928

TABLE 2-1

and

17x17

LOPAR DESICGN

159,765
151.560
8.426
Yes
0.496
264

24

1
lircaloy 4
0.374
0.0225
6.5
0.3225
0.387

17x17
VANTAGE 5 DESIGN

159.97%
152,285
8.426
Yes
C.496
264

24

)\
Zircaloy 4
0.360
0.022%
6.2
0.3088
0.370



Grid Assemblies

The top and bottom inconel (non-mixing vane) grids of the VANTAGE 5 fue)
assembliec are similar in design to the inconel grids of the Cycle 1, LOPAR fuel
assemblies for VEGP Units 1 and 2. The differences are: 1) the spring and
dimple heights have been modified to accommodate the reduced diameter fuel rod,
2) the top grid spring force has been reduced to minimize rod bow, 3) the
VANTAGE 5 top grid uses type 304L stainless steel sleeves instead of 304
stainless steel sleeves used for the LOPAR top grid, 4) the top and bottom grids
have a snag-resistant design which mininizes assembly interactions during core
loading/unloading, 5) the top and bottom grids have dimples which are rotated
90°* to minimize fuel rod fretting and dimple cocking, and 6) the top and

bottom grid heights have been increased to 1.522 inches. The snag-resistant
design and the 304L stainless steel sleeves were introduced in Vogtle Unit 1,
Cycle 2/Region 4 and in the Vogtle Unit 2 initial core/Cycle 1. Rotated dimples
and 1.522 inch grid heights were introduced in Vogtle Unit 1, Cycle 3/Region §
and Vogtle Unit 2, Cycle 2/Region 4. These features will continue to be
utilized. The six 1nterm‘d1ate (mixing vane) grids are made of zircaloy
material rather than inconel which is currently used in the LOPAR design.

The IFM grids shown in Figure 2.1 are located in the three uppermost spans
betwesn the zircaloy mixiig vane structural grids and incorporate a similar
mixing vane array. Their prime function is mid-span flow mixing in the hottest
fuel assembly spans. Each IFM grid cell contains four dimples which are
designed to prevent mid-span channel closure in the spans containing IFMs and
fuel rod contact with the mixing vanes. This simplified cell arrangement allows
short grid cells so that the IFM grid can accomplish its flow mixing objective
with minimal pressure drop.

The IFM grids are not intended to be structural members. The outer strap
configuration was designed to be similar to current fuel designs to preclude
grid hang-up and damage during fuel handling. Additionally, the grid envelope
is smaller which further minimizes the potential for damage and reduces
calculated forces during seismic/LOCA events. Impact loads during these

4494F 6-900926 10
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events have been calculated for the [FM grids for typical Westinghouse
reactors. A coolable geometry is, therefore, assured at the [FM grid
elevation, as well as at the structural grid elevation.

Reconstitutable Top Nozzle and Debris Filter Bottom Nozzle

The RTN for the VANTAGE 5 fuel assembly differs from the welded top nozzle
design in two ways: a groove is provided in each thimble thru-hole in the
nozzle plate to facilitate removal, and the nozzle plate thickness is reduced
to provide additional axial space for fuel rod growth. The RTN feature was
previously introduced in Vogtle Unit 1, Cycle 2 and Vogtle Unit 2, Cycle 2 and
will continue to be utilized.

In the VANTAGE 5 RTN design, a stainless steel nozzle insert is mechanically
connected to the top nozzle adapter plate by means of a pre-formed
circumferential bulge near the top of the insert, The insert engages a mating
groove in the wall of the adapter plate thimble tube thru-hole. The insert
has 4 equally spaced axial slots which allow the insert to deflect inwardly at
the elevation of the bulge, thus permitting the instailation or removal of the
nozzle. The insert bulge is positively held in the adapter plate mating
groove by placing a lock tube with a uniform 1D identical to that of the
thimble tube into the insert. The lock tube is secured in place by two

means. First, a top flare creates a tight fit. Second, six non-yielding
projections on the 0D which ‘nterface with the concave side of the insert
preclude escape during core component transfer,

The full complement of these joints comprises the structural connection
(reconstitutable design feature) between the top nozzle and the remainder of
the VANTAGE 5 fuel assembly. The nozzle insert-to-adapter plate bulge joints
replace the uppermost grid sleeve-to-adapter plate welded joints found in
current fuel assemblies. The nozzle insert-to-thimtle tube multiple 4-lobe
bulge joint located in the lower portion of the insert represents the
structural connection between the insert and the renainder of the fuel
assembly below the elevation of the insert. The upp rmost grid <leeve is
connected to the thimble tube by similar 4-lobe bulge joints.

4494F :§-900928 12



To remove the top nozzle, a tool is first inserted through the 'ock tube and
expanded radially to engage the bottom edge of t* *+ ie. An axial force is
then exerted on the tool which overrides the :k tube deformations and
withdraws the lock tube from the insert, Aft w lock tubes have been
withdrawn, the nozzle is removed by raising it off the upper slotted ends of
the nozzle inserts which deflect inwardly under the axial 11ft load.

With the top nozzle removed, direct access is provided for fuel rod
examination or replacement. Re.unstitution is completed by the remounting of
the nozzle and the insertion of new locked tubes. The design BASES and
evaluation of the RTN are given in Section 2.3.2 in Reference 2.

The VANTAGE 5 design will include the use of the DFEBN to reduce the
possibility of fuel rod damage due to debris-induced fretting. For the DFBN
design the relatively large flow holes in the LOPAR bottom nozzle are replaced
with a new pattern of smaller flow holes. The holes are sized to minimize
passage of debris particles large enough to cause damage while providing
sufficient flow area, comparable pressure drop and continued structura
integrity of the nozzle. The overall design of the DFBN is similar to the
current design except it is shorter and has a chinner top plate to allow for
fuel rod growth.

Axial Blankets

Although noted as a new mechanical feature of the VANTAGE § design and
licensed in Reference 2, axial blankets have been and are currently operating
in Westinghouse plants to reduce neutron leakage and improve fuel

utilization. A description and design application of this feature are
contained in Reference 2, Section 3.0. The axial blankets utilize a chamfered
pellet physically different from the enriched pellet in the fuel stack to help
prevent accidental mixing with the enriched pellet during manufacturing.

44947 6900028 13



Based on the evaluation of the VANTAGE 5/LOPAR design differences and
hydraulic test results, References | and 2, it 1s concluded that the two
sesigns are mechanically compatible with each other. The VANTAGE 5 fuel rod
mechanical design BASES remain unchanged from that used for the LOPAR fuel
assemblies,

Rod Bow

It 1s predicted that the 17x17 VANTAGE § rod bow magnitudes, like those of the
Westinghouse OFA fuel, will be within the bounds of existing 17x17 LOPAR
assembly rcd bow data. The current NRC approved methodology for comparing rod
bow for two different fuel assembly designs is given in Reference 7.

Rod bow in fuel rods containing IFBAs is not expected to differ in magnitude
or frequency from that currently observed in Westinghouse LOPAR fuel rods
under similar operating conditions. No indications of abnormal rod bow have
been observed on visual or dimensional inspections performed on the test IFBA
rods. Rod growth measurements were also within predicted bounds,

Euel Rod Wear

Fuel rod wear is dependent on Joth the support conditions and the flow
environment to which the fuel rod is subjected. ODue to the LOPAR and

VANTAGE 5 fuel assembly designs employing different grids, there is an unequal
axial pressure distribution between the assemblies. Crossflow resulting from
this unequal pressure distribution was evaluated to determine the induced rod
vibration and subsequent wear. Mydraulic tests (Reference 2, Appendix A.1.4)
were performed to verify that the crossflows were negligible and also to check
hydraulic cuimpatibility of the LOPAR and VANTAGE 5 designs. The VANTAGE §
fuel assembly was flow tested adjacent to a 17x17 OFA, since vibration test
results indicated that the crossflow effects produced by this fuel assembly
combination would have the most detrimental effect on fuel rod wear.

4494F :$-900926 14
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Core Components

The core components are Qesisnd to be compatible with VANTAGE § and LOPAR
fuel assemblies. The reduced diameter VANTAGE 5 thimble tube provides
sufficient clearance for insertion of control rods, wABA rods, source rods or
dually compatible thimble plugs to assure the proper operation of these core
components.
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3.0 NUCLEAR EVALUATION

The evaluation of the transition and equilibrium cycle VANTAGE 5 cores presented
in Reference 2, as well as the VEGP specific transition core evaluation,
demonstrate that the impact of implemerting VANTAGE § does not cause a
significant change to the physics characteristics of the VEGP cores beyond the
normal range of variations seen from cycle-to-cycle.

The methods and core models used in the VEGP reload transition core evaluations
are described in Reference 2, 4, 9, and 10. These licensed methods and models
have been used for Vogtle and other previous Westinyhouse reload designs using
the OFA and VANTAGE 5 fuel. No changes to the nuclear design philosophy,
methods, or models are necessary because of the transition to VANTAGE § fuel.

For the nuclear design area, the following VEGP Units 1 and 2 Technical
Specifications changes are proposed:

1) Increased Fyy 1imits. These higher 1imits serve to increase nuclear
design flexibility and allow loading patterns with reduced leakage which in
turn will allow Tonger cycles.

2) Increased FQ limit. The increased FQ 1imit will provide greater
flexibility with regard to accommodating the axially heterogeneous cores
(axial blankets and part length burnable absorbers).

3) Relaxed Axial Offset Control (RAOC) band implementation, and revised
surveillance requirements on the heat flux hot channel factor, Fq(z).
The methods used in the core analysis incorporating these Technical
Specifications changes are licensed and described in Reference 9.
Implementation of a RAOC band will increase plant operating flexibility, and
performing surveillance directly on FQ(z). rather than ny(z) the
radial component of the total peaking factor, will more directly monitor the
parameter of interest. The steady-state FQ(z) is measured and increased
by applicable uncertainties. This quantity is further

4494F  6-900926 17



increased by an analytical factor called W(z) which accourts for possible
increases in the steady-state FQ(z) resulting from operation withir

the allowed axial flux difference limits. The resulting FQ(z) is
compared to the Fo(z) limit to demonstrate operation below the heat

flux hot channe)l factor limit. The Nuclear Design analysis was performed
for a RAOC AFD band of +10/-20% AFD at 100% RTP and +30/-35% AFD at 50%
RTP; the actual RAOC operating bands to be used for future specific
reloads will be the same or narrower and will be specified in a Core
Operating Limits Report.

4) Core Operating Limits Report. The AFD operating bands for RAOC operation
will be specified in the Core Operating Limits Report, instead of in the
Technical Specifications. This eliminates the necessity of Technical
Specification amendments for future reload cycles, while providing
assurance that the correct operating limits will be followed.

Power distributions and peaking factors show slight changes as a result of the
incorporation of reduced length burnable absorbers, axial blankets, and
increased peaxing factors limits, in addition to the normal variations
experienced with different loading patterns. The usual methods of enrichment
vartiation and burnable absorber usage can be employed in the transition and
full VANTAGE 5 cores to ensure compliance with the peaking factor Technical
Specifications.

The key safety parameters evaluated for the Vogtle reactor as it transitions
to an all VANTAGE 5 core show little change relative to the range of
parameters experienced for the all LOPAR fuel core. The changes in values of
the key safety parameters are typical of the normal cycle-to-cycle variations
experienced as loading patterns change. As is current practice, each reload
core design will be evaluated to assure that design and safety limils are
satisfied according to the reload methodology. The design and safety lTimits
will be documented in each cycle specific Reload Safety Fvaluation report
which serves as a basis for any significant changes whicn may require a future
NRC review.

4494F £-900926 18
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TABLE 4}
THERMAL An0 HYDRAULIC DESIGN PARAMETERS

FOR VEGP UNITS 1 AND 2

(Using RTDP)

Keactor Core neat Output, Wyt
Resctor Lore weat Output, 108 BYu/ne
Heat Generated n Fuel, %
Fregpurizer Pressure. Noming), paia
Faw: Nuclesr Enthalpy Rine Met Channe)
Factor
Minimum DNBR a4t Nomina  Conditions
Typica) Flow Channe)
Thimble (Cold wall) Flow Channe!
Design Limit DNBR
Typtca! Flow Channe)

Thimple (Cola we'll) Flow Chas 4!

ONB Correlation
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TABLE 4-] (continued)
THERMAL ND HYDRAULIC DESIGN PARAMETERS
FOR VEGP UNITS 1 AND 2

u[! Norsoal Soglant “nmrnn' Analysls Paramate s’ GRnging Parameipry*t

Vesse! Mirimum Measured Flow Rate

(theluding Bypass),

108 Tom/ne 4z 3a) 148 1(b)
yom 38¢ 400 91,225

Yesse! Therma! Design Flow Rate

[‘heluging Bypass).

108 Tbm/ne 199 4 621
spm 374 400 ee. 800

Core Flow Rate
{exe lud'ng Bypass. based on Therma) Desigr Flow)

106 1om/ne 1271 130

gom 242 850 350,648

Fue! Assembly Flow Ares

for heat Transfer, fti* (LOPRR ) §1.08 §1.00
(V+8) 54 .13 64 12

Core Inlet Mass Velltity,
108 um/nreft? (Bases on TOF e (LOPAR) 2 80 288
(v-8§) 2.38 2.4

shssumes o)) LOPAK or VANTAGE & Core

*  Analysis flow rates are based on L0% steem generator tubs plugging
** Licensing flow rates are based on 0% steam generator tube plugging
(a) Inlet temperature » 8§87 ¢°F
(b) Inlet temperatyre = 558 3°F
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TABLE 4-]1 (continued)
THERMAL AND WYDRAULIC DESIGN PARAMETERS
FOR VEGP UNITS 1 AND 2

'n.:.. Ang Mxdrailis Q.l‘ln ?.:.ni.‘l g lyais Par
(Based on T0F)
Nowirg! Vesse)/Core Inlet Temperatyre, 'F 556 8
Vesse | Average Temperatyre, f 560 4
Core Average Temperature, 'f 593.0
vesse! Out'et Temperature, 'F $20.0
Average Temperature Rise 'n Vessel, f 63 2
Average Temperatyre Rige in Core, F (TN
Head Jranater
AEtive Weat Transfer Surface Area, fi* (LOPAR) 59,742
(V=§) 87,608
Average Weat Flux, BTU/mrefyl® (LOPAR) 188,370
(Ve§) 106, 08%
Average | inear Power kw/ft** 5 68
Peak Linmar Power for Normal Operation, kw/ft*** 14.2
Temperature Limit Yor
Pravention of Center)ing Meit, “f 6700

+  Assumes a') LOPAR

oF VANTAGE § core

++ Based on densified active fuel length
+oe Based on 2 .50 Fy pesking factor
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The RTDP design 1imit ONBR values are ].24 and 1.23 for the typical ang
thimble ¢ells respectively for VANTAGE § fuel, and 1.23 and 1.22 for the
typical and thimble cells respectively for LOPAR fuel.

In addition to the above considerations, plant specific DNBR margin was
maintained by performing the safety analyses to DNBR 1imits higher than the
design 1imit DNBR values.

A fraction of the available DNBR margin is utilized to accommodate tnhe
transition core penalty, For VANTAGE 5 fuel, this transition core penalty is
@ function of the number of VANTAGE § fuel assemblies in the core as given in
Reference 24. There is no transition core penalty for the LOPAR fuel.
Additiona) margin is used to offset the rod bow DNBR penalty. Based on
Reference 7, the fuel rod bow DNBR penalty is less than 1.5% for both LOPAR
and VANTAGE 5 fuel in the 20 inch grid spans. No rod bow penalty is required
in the 10 inch grid spans of the VANTAGE § fuel. The remaining ONBR margin,
after consideration of these penalties, is available for operating and design
flexibility.

The option of thimble plug removal has been included in all of the DNBR
analyses performed for the VANTAGE § and LOPAR fuel. The primary effect of
thimble plug removal 1§ an increase in the core bypass flow. This increased
core bypass flow is reflected in the core flow rates and the ONBR values
presented in Table 4-].

Operation with thimble plugs in place reduces the core oypass flow through the
fue) assembly thimble tubes. The reduction in core bypass flow for operation
with the thimble plugs in place is a DNBR benefit. The increased ONBR margin
associated with the use of a full compliment of thimble plugs can be used to
offset DNBR penalties.

The Standard Thermal Design Procedure (STDP) is used for those analyses where
the RTOP methodology is not applicatie. In the STOP method, the parameters
used in ONBR analyses are treated in a conservative way to give the lowest
minimum ONBR, Sufficient DNBR margin to cover appropriate DNBR penalties is
preserved whenever the STOP is used.
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The fuel temperatures used in safety analysis calculations for the VANTAGE §
and LOPAR fuel were calculated with the improved fue! performance code,
Reference 6. This code was used to perform both design and safety
calculations. These fuel temperatures were used as initial conditions for
LOCA and non-LOCA transients,
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.0 ACCIDENT EVALUATION
6.1 Non-LOCA Accidents

This section addresses the effects of the VANTAGE 5 design features and safety
analysis assumptions for the VEGP Units 1 and 2 non-LOCA accident analyses.

§.1.1 VANTAGE § Design Features

The following VANTAGE 5 fuel assembly design features were considered in the
non-LOCA analyses and evaluations:

Fue! Rod Dimensions

Intermediate Flow Mixer (IFM) Grids
Axial Blankets

Integral Fuel Burnable Absorbers (IFBAs)
Reconstitutable Top Nozzle (RTN)

Debris Filter Bottom Nozzle (DFBN)
Extended Burnup

lircaloy Grids

o © 0 © © ©o © ©°O

A brief description of each of these and its consideration in the non-LOCA
safety analyses follows,

Fuel Rod Dimensions

The VANTAGE 5 fuel rod dimensions which determine the safety analysis
temperature versus linear power density relationship include rod diameter,
pellet diameter, initial pellet-to-clad gap size, and stack height. The
non-LOCA safety analysis fuel temperature and rod geometry assumptions
consider this geometry change and bound both the LOPAR and VANTAGE § fuel.

vEu ﬁ”iﬂﬁ

The IFM grid feature of the VANTAGE § fuel design increases Departure from

Nucleate Boiling (DNB) margin. The fuel safety analysis 1imit DNB values
contain significant DNB margin (see Section 4.0).
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The IFM g, 1d feature of the VANTAGE 5 “uel design increases the core pressure
drop. This results in an increased control rod scram time to the dashpot from 2.2
to 2.7 seconds. This increased drop time primarily affects the fast reactivity
transients which were analyzed for this report. The revised control rod drop time
was incorporated in all the analyzed events requiring this parameter and the
remaining transients have been evaluated.

Axial Blankets and IFBAS

Axial blankets reduce power at the top and bottom of the rod which increases axial
power peaking at the center of the rod. This effect is offset by the presence of
part-length [FBAs which flatten the power distribution. The net effect on the
axtal shape 1s a function of the number and configuration of 1FBAs in the core and
the time in core 1ife. The effects of axial blankeis and [FBAs on the reload
safety analysis parameters are taken fnto account in the reload design process.
The axial power distribution assumption in the safety analyses kinetics
calculations have been determined to be sufficiently conservative to accommodate
the introduction of axial blankets and/or IFBA in the VEGP Units 1 and 2.

Reconstitutable Top Nozzle (RIN) and Debris filter Bottom Nozzle (DFEN)

RTNs and DFGNs have been used extensively in Westinghouse designs. Analyses/tests
were performed to confirm the hydraulic compatibility of the Westinghouse nozzle
designs to the ex sting design; therefore, these components

will not affect any parameters important to the non-LOCA safety analyses.

Extended Buraup

The VANTAGE 5 fue)l assemblies were modified for extended burnups by reducing the
thickness of both the top and bottom nozzle end plates, decreasing the height of
the bottom nozzle and increasing the length of the fuel rod. The effects of these
extended burnup features have been accounted for in the non-LOCA analyses.

drcaloy Grids

lircaloy grids have replaced inconel grids in the VANTAGE 5 fuel assembly with the
exception of the top and bottom grids which remain inconel. The effects of
Zircaloy grids have been incorporated in the -afety analysis.
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. §.1.2 Safety Analysis Assumptions

Listed below are the safety analysis assumptions which represent & departure
from those currently used for VEGP Units ]| and 2.

Increased Core Thermal Power

Reduced Thermal Design Flow

Revised Therma) Design Procedure (RTOP) for Appropriate ONB Events
Increcsed Uncertainties for Reactor Coolant System (RCS) Temperature
and Pressure

10% Steam Generator Tube Plugging

Relaxed Axia) Offset Control (RAOC)

Inc~eased End of Life Moderator Density Coefficient

Removal of Thimble Plugs

Increased Design Enthalpy Rise Mot Channel Factors (FAH and FQ)
Steam Generator tap relocation

o ©o © ©

© O ©o o © ©

A brief description of each of these assumptions follows,
.anum.&m_lhmu.m:

An increase in the nominal core thermai power from 34]] MWt to 3565 MWt was
considered in the non-LOCA safety analyses for the potential rerating of VEGP
Units 1 and 2. The non-LOCA safety analyses performed at 3565 Mwt will
conservatively bound the current rated core thermal power level of 3411 Mwt,

Reduced Therma) Design Flow

A decrease in the RCS thermal design flow from 382,800 gpm to 374,400 gpm was
considered in the non-LOCA safety analyses for the potential rerating of VEGP
Units 1 and 2. The non-LOCA safety analyses performed at 374,400 gpm will
conservatively bound the current thermal design flow of 382,800 gpm.
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The calculational method utilized to meet the DNB design basis is the RTDP,
which is described in Reference 15. Uncertainties in the plant operating
parameters are statistically incorporated in the design 1imit ONBR value as
discussed in Section 4.0. Since the parameter uncertainties are considered in
determining the design DNBR value, the associated plant safety analyses are
performed using nominal initia) conditions.

locreased Uncertainties for RCS Temperatyre and Pressyure

The RCS temperature uncertainity has been increased from ¢ 4°F to & 6°F,
and the RCS pressure uncertainty has been increased from & 30 psi to & 50 psi.

A0% Steam Generator Tube Plygging

The nominal primary and secondary side conditions have been established which
include up to 10% steam generator tube plugging (or the hydraulic equivalent of
plugs and sleeves) in each steam genera.or. It is assumed that no one steam
generator exceeds 10% tube plugging. These conditions were assumed for al) of
the analyses performed,

Relaxed Axial Offset Contro) (KAUC)

RAOC operation with a +10/-20% Axial Flux Difference (AFD) band at 100% Rated
Thermal Power (RTP) operation formed the basis for the safety evaluations.

Increased End of Life Moderator Density Coefficient

In order to accommodate longer fuel cycles and extended fuel burnup, a
moderator density coefficient of 0.50 Ap/gm/cc corresponding to end of
cycle, full power conditions was conservatively incorporated into the safety
analyses performed for this report.
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Thimble Plug Removal

Thimble plug removal affects core pressure drops and increases core bypass
flow. These effects have been conservatively incorporated into the non-LOCA
analyses performed for this report. The analyses are applicable for either
the thimble plugs in place or removed.

Increased Foy and fo

The design Fyy for the LOPAR and VANTAGE § fue) is 1.57 and 1.65,
respectively. The non-LOCA calculations applicable for the VANTAGE § core
have assumed & full power Fuy of 1.70. This is a conservative safety
analysis assumption for this report.

ihe increase in the Technical Specification maximum LOCA FQ from 2.3 to
2.5 1s bounded in the non-LOCA transients. A maximum FQ of 2.55 was
conservatively assumed in the non-LOCA safety analyses.

Steam Generator Tap Relocation

The non-LOCA analyses account for the relocation of the steam generator level
tap. The tap was lowered from 438 inches to 333 inches from the top of the
tubesheet.
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§.1.3 Non-LOCA Safety Evaluation Methodology

The non-LOCA reload safety evaluation methodology is described in Reference 4.
The methodology confirms that, 1f a core configuration 1s bounded by existing
safety analyses, the applicable safety criteria are satisfied. The
methodology systematirally identifies both parameter changes on a
cycle-by-cycle basis which may exceed existing safety analysis assumptions and
the transients which require evaluation. This methodology is applicable to
the evaluation of VANTAGE § transition and full cores.

Any required evaluation identified by the reload methodology 1s one of two
types. If the identified parameter is only slightly out of bounds, or if the
transient is relatively insensitive to that paremeter, & simple evaluation may
be made whicn conservatively evaluates the magnitude of the effect and
explains why the actuel analysis of the event does not have to be repeated.
Alternatively, should the deviation be large and/or expected to have a
significant or not easily quantifiable effect on the transients, analyses are
required.

The analysis app-oach will utilize Westinghouse codes and methods which have
been accepted ry the NRC and have been used in previous submittals to the
NRC. These methods are those which have been presented to the NRC for a
specific plant, reference SARs or reports for NRC approval. The analysis
methods and codes are described in Appendix A,

The key safety parameters are documented in Reference 4. Values of these
safety parameters which bound both fuel types (LOPAR and VANTAGE §) were
assumed in the non-LOCA safety analyses. For subsequent fuel reloads, the key
safety parameters will be evaluated to determine if violations of these
bounding values exist. An evaluation of the affected asccidents will take
place as described in Reference 4,

§.1.4 Conclusions
Descriptions of the non-LNCA accidents analyzed for this raport, method of

analysis, results, and conclusions are contained in Appendix A, Appendix A
conforms to the format of the VEGP Units 1 and 2 FSAR. It was found that the
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appropriate safety criteria were met for each of the transients analyzed. In
addition, an evaluation was performed regarding the effect of VANTAGE § fuel

on the steamline breas mass and energy release analyses, both inside and outside
containment. The results of this evaluation verify that the mass and energy
releases previously calculated are not adversely affected by the transition to
VANTAGE § fuel.

Based on the plant operating limitations given in the Technical Specifications
and the proposed Technical Specifications changes given in Enclosure 3 of this
subnittal, the results show that the transition from LOPAR to VANTAGE § fuel can
be ¢ccommodated with margin to the applicable FSAR safety limits,

§.2 LOCA Accidents

This section addresses the effects of the VANTAGE & design features and modified
safety analysis assumptions for the VEGP Units | and 2 LOCA analyses.

§.2.1 Large Break LOCA
§.2.1.1 Description of Analysis/Assumptions for 17x17 VANTAGE § Fuel

The large break Loss-Of-Coolant Accident (LGCA) analysis for VEGP Units 1 and 2,
applicable to a full core of VANTAGE 5 fuel assemblies, was performed to develop
VEGP Units 1 and 2 specific peaking factor 1imits. This is consistent with the
methodology employed in the Reference Core Report for 17x17 VANTAGE §,

Reference 2. The Westinghouse 1981 fvaluation Model with BASH, References 25
and 26, was utilized and a spectrum of cold leg breaks was analyzed for VEGP
Units 1 and 2 that bound nomii:al opera\ing conditions.

Other pertinent large break LOCA ana'ysis assumptions include:

0 An uprated core thermal! power of 3365 Mwt,

o 10% steam generator tubes plugged for each of the four steam generators,

v An Fpy of 1.65 for VANTAGE § and 1.57 for LOPAR, and a total
~eaking factor, FQ of 2.5, for VANTAGE § and LOPAR fuel in the
transition core

o A two line segment K(z) curve with a value for K(z) = 1.0 up to 6 ft.
and a linear ramp up to a value of 0.92 at 12 ft,
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A reduced thermal design flow of 93,600 gpm per loop,

A 10% reduction of ECCS safety injection flow,

A delay time increase to 4C seccends for the ECCS safety injection,
A RWST minimum water temperature of 40°F,

A RCS temperature operating band of ¢ 6°F,

A RCS pressure uncertainty of & 50 psia,

A widened accumulator water level range of 860 cubic feet to 940 cubic
feet with a nominal water level of 900 cubic feet,

The fuel temperature and rod internal pressure data based on the
improved fue)l thermal mode)l, Reference 6,

Containment Mini Purge lsolation,

Thimble Plug Removal,

RAOC operation with a +10/-20% AFD band at 100% RTP,

Steam Generator tap relocation.

o © 0o © © ©o ©

o

o © ©o ©

Tre VANTAGE § fuel features, as applied at the VEGP Units | and 2, result in a
fuel assembly that is more limiting than the LOPAR fuel currently implerented
at VEGP Units ] and 2 with respect to large break LOCA ECCS performance,
Reference 2. As such, VANTAGE 5 fuel has been analyzed herein.

§.2.1.2 Method of Analysis

The method used in analyzing the VEGP Units 1 and 2 for VANTAGE 5 fuel,
including the computer codes used and the assumptions are described in detail
in Appendix B, Section 15.6.5.

5.2.1.3 Results

The results of the large break LOCA analysis for VEGP Units 1 and 2, frcluding

tabular and plotted results of the break spectrum analyzed are provided in
Appendix B, Section 15.6.5.
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Reference 25 stated three restrictions related to the use of the 198
Evaluation Model (EM) + BASH calculationa) model. The application of these
restrictions to the plant specific large break LOCA analysis was addressed
with the following conclusions:

VEGP Units | and 2 are neither an Upper Mead Injection (UMI) or Upper Plenum
Injection (UP1) plant; so restriction ] does not apply.

The VEGP Units ] and 2 plant specific large break LOCA analysit \onsiders both
minimum and maximum ECCS safeguards to address restriction 2. The (4=0.6
Double Ended Cold Leg Guillotine (DECLG) with minimum ECCS flows was found to
result in the most limiting consequences,

Concerning restriction 3, a chopped cosine power shape was used in the large
break LOCA analysis for the VEGP Units | and 2.

§.2.1.4 Conclusions

The large break LOCA analysis performed for the VEGP Units | and 2 has
demonstrated that for breaks up to a double-ended severance of the reactor
coolant piping, the Emergency Core Cooling System (ECCS) will meet the
acceptance criteria of Title 10 CFR Part 50 Section 46. That is:

1. The calculated peak cladding temperature will remain below the required
2200°F,

2. The amount of fuel cladding that reacts chemically with the water or steam
does not exceed one percent of the total amount of fuel rod 2ircaloy
c¢ladding in the reactor.

3. The localized cladding oxidation limit of 17 percent is not exceeded
during or after quenching.
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. 4. The core remains amenable to cooling during and after the LOCA,

§. The core temperature is reduced and decay heat is removed for an extended
period of time. This is required to remove the heat ,roduced by the
long-1ived radioactivity remaining in the core.

The large break LOCA results for &)l breaks analyzed is shown in Table
15.6.5-2 of Appendix B, Section 15.6.5.

The large break LOCA analysis for the VEGP Units 1 and 2 assuming a full core
of VANTAGE § fuel, utilizing the 1981 Evaluation Model! (EM) with the BASH
caleulational model, resulted in a peak cladding temperature of 2058°F for
the 1imiting DECLG break at a tota) peaking factor of 2.50. The maximum local
metal -water reaction was 5.62%, and the total core wide metal-water reaction
was less than 0.3% for all cases analyzed. The ¢lad temperature transients
turn around at a time when the core geometry was still amenable to cooling.

be at most S50°F higher for the calculated peak cladding temperature which
would yield a transition core PCT of 2108°F. The transition cors penalty
¢can be accommodated by the margin to the JOCFRS0.46, 2200°F 1imit, It can
be determined from the results contatned in Appendix B, Section 15.6.5 that
the ECCS analysis for the VEGP Units ] and 2 remain in compliance with the
requirement of 10CFRS0.46 including consideration for transition core
configurations,

. Also the effect of the transition core cycles 1s conservatively evaluated to
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Sensitivity studies performed using the NOTRUMP small break evaluation mode)
have demonstrated that VANTAGE 5 fuel is more limiting than the OFA fuel in
the calculated ECCS performance. Similar studies using the WFLASH evaluation
mode) have previously shown the OFA fuel i1s more 1imiting than the LOPAR

fuel, For the small break LOCA, the effect of the fuel difference is most
proncuncec during core uncovery periods and, therefore, shows up predominantly
in the LOCTA-1V calculation in the evaluation mode! analysis. Consequently,
the previous conclusion drawn from the WFLASH studies, regarding the fue)
difference, may be extended to the NOTRUMP evaluation model analysis. On this
basis, only VANTAGE § fuel was analyzed, since it is the most limiting of the
two types of fuel (LOPAR and VANTAGE §) that would reside in the VEGP Units |
and 2 cores.

$.2.2.2 Method of Analysis

The methods of analysis, including codes used and assumptions, are described
fn detai) in Appendix B, Section 15.6.5.

§.2.2.3 Results

The results of the small break LOCA analysis, including tabular and plotted
results of the break spectrum analyzed, are provided in Appendix B,
Section 15.6.5.

5.2.2.4 Conclusions

The small break VANTAGE 5 LOCA analysis for the VEGP Units 1 and 2, utilizing
the currently approved NOTRUMP Evaluation Mode! resulted in a calculated Peak
Cladding Temperature (PCT) of 2056°F for the 3-inch diameter cold leg

break. The analysis assumed & 1imiting smal)l break power shape consistent
with a LOCA FQ(z) envelope of 2.58 at the core midplane elevation and

2.368 at the top of the core. The maximum local-water reaction is 7.74%, and
the total core metal-water reaction is less than 0.3% for al)l cases analyzed.
The ¢lad temperature transients turn around 2t a time when the core geometry
is sti1]1 amendable to cooling.
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Analyses presented in Appendix B, Section 15.6.5 show that one centrifuga)
pump and one high head pump, together with the accumulators, provide
sufficient core flooding to keep the calculated peak clad temperature well
below the required limits of 10CFR50.46. It can also be seen that the ECCS
analysis remains in compliance with all other requirements of 10CFRS0.46 and
the peak cladding temperature results are well below the peak cladding
temperatures calculated for the large break LOCA. Adegquate protection is
therefore afforded by the ECCS in the event of a small break LOCA.

§.2.3 Transition Core Effects on LOCA

W.en assessing the effect of transition cores on the large break LOCA
analysis, 1t must be determined whether the transition core can have a greater
calculated PCT than eftner a complete core of the LOPAR fuel assembly design
or & complete core of the VANTAGE § design. For a given peaking factor, the
only mechanism available to cause a transition core to have a greater
calculated PCT than a full core of either fuel 1s the possibility of flow
redistribution due to fuel assembly hydraulic resistance mismatch, Hydraulic
resistance mismatch wil) exist only for a transition core and is the only
unique difference between & coi lete core of either fuel type and the
transition core.

§.2.3.1 Large Break LOCA

The large break LOCA analysis was performed with a full core of VANTAGE § and

conservatively applies the blowdown results to transition cores. The VANTAGE

§ differs hydraulically from the LOPAR fuel! assembly design it replaces. The

differences in the total assembly hydraulic resistance between the two designs
is approximately 10% higher for VANTAGE §.
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An evaluation of hydraulic mismatch of approximately 10% showed an
insignificant effect on blowdown cooling during a LOCA. The SATAN-V] computer
code models the crossflows between the average core flow channel (N-] fuel
assemblies) and the hot assembly flow channel (one flow assembly) during a
blowdown. To better understand the transition core large break LOCA blowdown
transient phenomena, conservative blowdown fuel ¢lad heatup calculations have
been performed to determine the clad temperature effect on the new fuel design
for mixed core configurations. The effect was determined by reducing the
axial flow in the hot assembly at the appropriate elevations to simylate the
effects of the transition core hydraulic resistance mismatch. In addition,
the Westinghouse blowdown evaluation model was modified to account for grid
heat transfer enhancement during blowdown for this evaluation., The results of
this evaluation have shown that no peak ciadding temperature penalty is
observed during blowdown for the mixed core. Therefore, it is not necessary
to perform a blowdown calculation for the VANTAGE § transition core
configuration because the evaluation mode! blowdown calculation performea for
the full VANTAGE § core s conservative and bounding.

Since the overall resistance of the two types of fuel is essentially the same
during blowdown, only the crossflows during core reflood due to the IFM grid
need to be evaluated. The LOCA analysis uses the BASH computer code to
calculate the reflood transient, Reference 25, which utilizes the BART code,
Reference 29. A detailed description of the BASH code is given in

Appendix B. Fuel assembly design specific analyses have been performed with a
version of the BART computer code, which accurately models mixed core
configurations during reflood. Westinghouse transition core cesigns,
including specific 17x17 LOPAR to VANTAGE § transition core cases, were
analyzed. For this case, BART modeled both fuel assembly types and predicted
the reduction in axial flow at the appropriate elevations. As expected, the
increase in hydraulic resistance for the VANTAGE 5 assembly was shown to
produce a reduction in reflood steam flow rate for the VANTAGE 5 fuel at
mixing vane grid elevations for transition core configurations. This
reduction in steam flow rate is partially offset by the fuel grid heat
transfer enhancement predicted by the BART code durinc reflood. The various
fuel assembly specific transition core analyses perfcrmed resulted in peak
¢ladding temperature increases of up to 50°F for core axial elevations
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that bound the location of the PCT. Therefore, the maximum PCT penalty
possible for VANTAGE 5 fuel residing in a transition core is S0°F,

Reference 2. Once a full core of VANTAGE § fuel is achieved, the large break
LOCA analysis will apply without the transition core penalty.

§.2.3.2 Smal) Break LOCA

The NOTRUMP computer code, Reference 27, 1s used to model the core hydraulics
during a small break evert. Oniy one core flow channel is modeled in the
NOTRUMP code, since the core flow during a small break 15 relatively slow,
providing enough time to maintain fiow equilibrium between fuel assemdlies
(1.e., no crossflow). Therefore, hydraulic resistance mismatch is not a
factor for smal) break. Thus, it is not necessary to perform a smal)l break
evaluation for transition cores, and it is sufficient to reference the smal)l
break LOCA for the complete core of the VANTAGE § fuel design, as bounding for
a1l transition cycles.

6.2.4 Blowdown Reactor Vesse! and Loop Forces

The forces created by a hypothesized break in the RCS piping are principally
caused by the motion of the decompression wave through the RCS. The strength
of the decompression wave is primarily a result of the assumed break cpening
time, break area and RCS operating conditions of power, temperature and
pressure. These parameters will not be significantly affected by a change in
fue! at the VEGP Units 1 and 2 from 17x17 LOPAR to VANTAGE § fuel. The forces
in the vicinity of the core are affected by *he core flow area/volume. Since
there will be no significant change in the core flow area/volume for VANTAGE §
fuel, there will not be an adverse change in the forces calculated for a
hypothesized LOCA. Forces acting in the RCS loop piping as a result of &
hypothesized LOCA are not influenced by changes in fuel assembly design.

Reviewing LOCA hydraulic forcing functions used in the plant design for the
VEGP Units, it has heen determined that LOCA forcing functions for Timited
displacement inlet and cutlet nozzle breaks are acceptable for the evaluation
of VANTAGE § fuel. Taking cirudit for Leak-Before-Break (LBB) technology, it
has been determined thit any differences due to the implementation of VANTAGE
5 can be offset by the margin that exists between limited displacement vessel
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‘ nozzle breaks and RCS branch line breaks. Thus the implementation of VANTAGE §
fue) at VEGP Units 1 and 2 will not result in an increase of the calculated
consequences of a hypothesized LOCA on the reactor vessel internals or RCS

loop piping.
5.2.4,1 Evaluation of RCCA Insertion

In order to assess the feasibility of taking credit for the RCCA insertion
during & postulated rupture of one square foot of the Reactor Pressure Vessel
(RPV) inlet nozzle break and one square foot of toe RPV outlet nozzle break,
the dynamic loads that were calculated for these tvo breaks were comhined with
the cross-flow loads resulting from the RPV 1i.. et and outlet nozzle breaks on
the VEGP Units 1 and 2.

The evaluation showed that the maximum guide tube deflection for the RPV inlet
and outlet nozzle breaks was within the allowable deflection 1imits which were
established during the scram-deflection testing for the 17x17 guide tube.
Consequently, the control rods in the VEGP Units | and 2 can be inserted

. following the postulated LOCA breaks described above.

§.2.5 Post-LOCA Long-Term Core Cooling - ECCS Flows, core subcriticality
and switchover of the ECCS to hot leg recirculation

The implementation of VANTAGE § fuel at the VEGP Units 1 and 2 does not affect
the assumptions for decay heat, core reactivity or boron concentration for
sources of water residing in the containment sump Post-LOCA. Thus, the
post-LOCA long term core cooling, ECCS flows, and switchover of the ECCS to
hot leg recirculation are not significantly affected by the implementation of
VANTAGE 5 fuel. Additionally Westinghouse during a specific reload design,
performs an independent check on core subcriticality for each cycle operated
at VEGP Units 1 and 2.
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Currently, to show that the core temperature is reduced and decay heat is
removed for an exterded period of time, it has been determined that the core
must remain subcritical (Keff <1.0) after a postulated LOCA. As a result of
the effect of LOCA forces on the control rods (RCCAs) for breaks greater than
1.0 ftz in the Reactor Coolant System (RCS), an additional requirement has
been needed to show that subcriticality can be maintained while taking no
¢credit for the control rods. This set of circumstances led to a requirement
that the borated ECCS water provides sufficient negative reactivity to keep
the reactor core subcritical (Keff <1.0), Al1-Rods-Out (ARD), No Xenon, at the
most reactive time in life for reactor coolant system temperatures g 212°F.

This requirement has been easily satisfied for years by the Refueling Water
Storage Tank (RWST) minimum Technica) Specification requirement of 2000 ppm
for the boran concentration, Censequen’ly, much of the plant equipment design
and qualification assumed an RWST boron concentration in the range of 2000 to
2600 ppm. The current trend to a longer core cycle 1ife and a Positive
Moderatur Temperature Coefficient (PMTC) has required increased RWST boron
concentrations to meet the post-LOCA long term subcriticality requirement,
because the adrad reactivity from the RCCAs is not considered. Increasing the
RWST boron concentration, in turn, increases the demands on related LOCA
requirements and equipment.

Assuming that the control rods do not enter the core diring the LOCA event is
one area of conservatism identified in the curren* post-LOCA long term core
cooling methodelogy. This is based on the assumption Lhat the LOCA is
initiated instantaneously and may cause enough damage to the upper internals
that the control rods cannot enter the core. Currently, this assumption is
made for reactor coolant system breaks greater than |.0 ft? when

performing the ECCS LOCA thermal analyses. For the postulated LOCA with
breaks in the reactor coolant system smaller than 1.0 ft2, credit for

control rods is used in the ECCS thermal analysis of the small break LOCA,

However, taking credit for control rods during the long term core cooling
phase of the LOCA is a departure from the licensing commitment stated in
Section 4.5 of WCAP-8339, "Westinghouse ECCS Evaluation Model - Summary."
Borderlon, F. M., et al., June 1974. This commitment states that the core
will be maintained in a shutdown condition with borated water, with no mention
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of taking credit for control rods. The following information will provide a
discussion on the use of LBB technology to satisfy the long term core cooling
portion of the postulated LOCA and replace the licensing approach in WCAP-8339.

General Discussion

Using the LBE techno'ogy has demonstrated that safe shutdown of the reactor
can be accomplished based on detection of a leak before a significant rupture
in the RCS piping can occur. LBB technology has

eliminated analyses of main RCS piping breaks in the evaluation of the
mechanical and structural integrity of the reactor coolant system for a
postulated |OCA and this Fas led to a reduction in break sizes considered in
analysss to determine the LOCA hydraulic forcing functions on reactor vessel
internals and reactor coolant system loop supports.

Generally, the analysis to generate the LOCA hydraulic forcing functions is
analyzed or evaluated for reactor coolant system branch line breaks which are
less than 1.0 ft% in break area. Since these breaks have been considered
acceptable for use when LBB technology is applied to demonstrate the
structural and mechanical inteyrity of Lhe reactor coolant system, taking
credit for a mechanical feature such as control rods (RCCAs) when determining
the post-LOCA boron requirements should also be acceptable as long as control
rod insertion can be demonstrated for branch line breaks. Using LBB
technology to satisfy J0CFRS0.46 Acceptance Criterion § for ‘ong term cooling
would be an extension of the same approach used for the calculation of grid
loads from a postulated LOCA to demonstrate a coolable geometry.

For post-LOCA long term core cooling, the mechanical integrity evaluation
based on branch line break LOCA hydraulic forcing functions for the reactor
vessel components, and specifically insertion of the control rods (RCCAs), has
been evaluated in Section 5.2.4.]1 to establish that credit for control rods
can be taken for the post accident long term core cooling aspect of the
postulated LOCA. However, for the large break ECCS LOCA thermal analyses, no
credit for control rods will contirue to be assumed to demonstrate compliance
with the first three acceptance criteria of I0CFR50.46.
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. tonglusions }

Large break LOCAs are considered hypothetical events and are analyzed to
demonstrate the effectiveness of the ECCS and 1imit the cere peaking factors,
Analysis of the large break LOCA for VEGP Units 1 and 2 currently limits the
core peaking facters to assure that the calculated PCT 1s less than

2200°F, a specific requirement of JOCFRE0.4€. Limiting the core peaking
factors by the Large Break LOCA ECCS thermal analysis has not created
conditions undesirable to safety. The large break LOCA ECCS analysis would
st11) be performed without taking credit for RCCA insertion to determine
acceptable thermal 1imits. To meet the post-LCIA long term core cooiing
requirement with RCCA inseriion, the borated ECCS water should provide
sufficient negative reactivity to keep the reactor core subcritical (Kgee
<1.0, A11-Rods-In minus 2, (ARI-2), No Xenon, most reactive time in 1ife, at
RCS temperatures < 212°F). The ARl-2 requirement 1s to address the loss

of one rod due to a rod ejection avent which would create a LOCA and the
failure of one rod to insert,

. §.2.6 Steam Generator Tube Rupture
§.2.6.1 Introduction

Design basis analyses of a Steam Generator Tube Rupture (SGTR) event at the
VEGP Units 1| and 2 have been performed to assess the effect of the transition
to a core with VANTAGE § fue) assemblies. The analyses performed include a
demonstration of margin to steam generator overfill in the event of a tube
rupture and an analysis which demonstrates that the calculated offsite
radiation doses are within the 1imits set forth in 10CFRI00.

The analyses performed bound operation of VEGP Units 1 and 2 at an uprated
NSSS power of 3579 MWt with a LOPAR/VANTAGE § fuel transition core, LOPAR fuel
core or VANTAGE 5 fuel core with up to 10% uniform steam generator tube
plugging. The analyses also considered a 90 second delay time for auxiliary
feedwater flow delivery and the steam generator lower narrow range level tap
relocation. Since the assumption that the initial primary coolant activity at

. the Standard Technical Specifications limit will not change for VEGP Units |
and 2 due to the proposed change in fuel, the parameters which effect the

A454F 6900826 4q




offsite radiation doses calculated for the FSAR SGTR analysis are primary to
secondary break flow and the steam released from the ruptured steam generator
to the atmosphe: ». Therefore, the analyses to support the transition to
VANTAGE § fue) assess the effect of the fuel change on primary to secondary
break flow and steam released via the ruptured steam generator.

§.2.6.2 Methodology

The steam generator tube rupture analyses were performed for VEGP Units 1 and 2
using the methodology and the assumptions described in WCAP-11731, Reference 30.

Plant response to the SGTR event was modeled using the LOFTTR2 computer code
with conservative assumptions of break size and location, condenser
availability and initia) secondary water mass in the ruptured steam generator.
The analysis methodology includes the simulation of the operator actions for
recovery from a steam generator tube rupture event based on VEGP Units 1 and 2
Emergency Operating Procedures, which were developed from the Westinghouse
Owners Group Emergency Response Guidelines.

Since the l1imiting single failure is different for the overfill analysis and
the offsite radiation dose analysis, the two analyses were performed using
different single failure assumptions. For the margin to overfill analysis, the
single failure was assumed to be that the auxiliary feedwater flow control
valve located in the flow path from the turbine-driven auxiliary feedwater pump
to the ruptured steam generator fails to close when the isolation of the
ruptured steam generator 1s being performed. In the offsite radiation dose
analysis, the ruptured steam generator PORV was assumed to fail open when the
isolation of the ruptured steam generator was performed.

§.2.6.3 Margin to Overfil) Analysis Results

The LOFTTR2 analysis to determine the margin to overfill was performed for the
time period from the steam generator tube rupture until the primary and
secondary pressures are equalized and break flow is terminated. The water
volume in the secondary side of the ruptured steam generator was calculated as
a function of time to demonstrate that overfill does not occur. The results of
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the aralysis demonstrate that the transition to VANTAGE § fuel does not change
the ronclus 'on that there is margin to overfil) calculated for VEGP Units |
and 2 in the event of a tube rupture.

5.2.6.4 0ffsite Radiation Dose Analysis Results

For the offs.te radiation dose analysis, the primary to secondary break flow
and the steam release to the atmosphere from both the ruptured and intact
generators were crlcylated for use in determining the activity released to

the atmosphere. The wsss releases were calculated with the LOFTTRZ program
from the initiation of the event until termination of the break flow. For the
time period following break flow termination, steam releases from and
feedwater flows to the ruptured and intact steam generators were determined
from a mass and energy balance using the calculated RCS and steam generator
conditions when primary to secondary tube leakage was terminated. The mass
release information was used to calculate the radiation doses at the exclusion
area boundary and at the low population zone assuming that the primary coolant
activity 1s at the Standard Technical Specifications lim't prior to the
accident. The results of the analysis to support the transition to VANTAGE §
fue) show that the offsite doses for VEGP Units 1 and 2 are well within the
allowable guidelines specified in the Standard Review Plan, NUREG-0800, FSAR
Chapter 15.6.3, and 10CFRI00. Refer to Appendix C for the Offsite radiation
dose analysis results.

A more complete description of the SGTR radiological assessment and results is
provided in Appendix B.

§.2.7 Containment Integrity Mass and Energy Release

For the short term mass and energy release analysis presented in Section
6.2.1.4.3 of the Vogtle FSAR, there is no impact on this analysis, because
changes in fue)l type have & very small effect on the transient. For
subcompartment analyses, approximately only the first 3 seconds of the
blowdown are considered. Therefore, the current shor. term mass and energy
release analysis remains valid and applicable.
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For the long term mass and energy analysis presented in the Vogtle FSAR, there
is no adverse effect on the analysis, hecause the plant T-avg remains
essentially the same for the change in fuel. Additionally the VANTAGE 5 fuel
closely resembles the 17x17 LOPAR fuel. Since the fue! type dimensionally
remains basically the same, there is no difference in initia) core stored
energy, and hence no additional energy would be available for release to
containment. Thus, the current analysis remains valid and applicable.

5.3 Radiological Evaluation

The effect of the transition to VANTAGE § fue! on the radiological source
terms and, subsequently, on the releases, both normal and accidental, is
primarily due to the extension of maximum fuel burnup levels for both the
VANTAGE 5 and LOPAR fuel types. This safety evaluation and Appendix C address
the fuel burnup to 1 maximum level of 60,000 MWD/MTU for the lead rod average.
This safety evaluation and Appendix C are based on the current NRC position
regarding extended fuel burnups as set forth in the Federal Register
(Reference 3i and NUREG/CR-5009 (Reference 12). These reviews considered
average burnups of up to 60,000 MWD/MTU for the lead rod average which bounds
both the VANTAGE § and LOPAR fuel designs. The radivliogical consequences in
the VEGP FSAR remain valid for both LOPAR and VANTAGE 5 fue! assembly designs
to 60,000 MWD/MTU lead rod average burnups. The only exceptions are the
revised results for the Fuel Handling Accident and SGTR Event which are
presented in Appendix C. A reduction in the conservatism in the assumptions
of Reg. Guide 1.25 was utilized for the ruel Handling Accidents, however, the
calculations of coses remain conservative. The results in Appendix C for
tnese two accident scenarios are within the guideline values, as referenced in
the NRC Standard Review Plan.
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. 6.0 SUMMARY OF TECHNICAL SPECIFICATIONS CHANGES
Table 6-1 presents a 1ist of the Technical Specifications changes and the

Justification for the changes. The changes noted in Table &-1 are given in the
proposed Technical Specifications page mark-ups (see Enclosure 3 of this submittal).
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TABLE 6-1

SUMMARY AND JUSTIFICATION FOR THE VOGTLE UNITS 1 AND 2
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Appendix A
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Appendix A

15.0 lotroduction

This seccion addresses the impact of the complete transition of the Vogtle
Electric Generating Plant (VEGP) Units 1 and 2 from Westinghouse 17xl7
LOPAR fuel to Westinghouse 17x17 VANTAGE 5 fuel on the FSAR Chapter 15
non-LOCA accident analyses. Section 15.0.1]1 of this report discusses the
methods used for accident evaluation,

VEGP's licensing basis includes the analyses or evaluations of the
non-LOCA accidents as listed below.

The evaluations of all non-LOCA accidents performed to determine the
impact of the VANTAGE 5 fuel transition are documented in this report.
ihe specific design features associated with the VANTAGE 5 fuel and the
modified safety analysis assumptions considered in the non-LOCA safety
analyses are described elsewhere in this report.

Accidents Analyzed

The transients affected by the VANTAGE § fuel design features or modified
safety analysis assumptions as discussed elsewhere in this report that
where analyzed are the following:

|. Feedwater System Malfunctions That Result in a Decrease in
Feedwater Temperature (See Section 15.1.1)

& feedwater System Malfunctions that Result in an Increase in
Feedwater Flow (See Section 15.1.2)

3. Excessive Increase in Secondary Steam Flow (See Section 15.1.3)

4, Turbine Trip (See Section 15.2.3)

§. Partial Loss of Forced Reactor Coolant Flow (See Section 15.3.1)

6. Complete Loss of Forced Reactor Coolant Flow (See Section
15.3.2)

7. Reactor Coolant Pump Shaft Seizure (Locked Rotor) (See Section
15.3.3)

8. Reactor Coolant Pump Shaft Break (See Section 15.3.4)

9. Uncontrolled Rod Cluster Control Assembly Bank Withdrawal from a
Subcritical or Low-Power Startup Condition (See Section 15.4.1)

10. Uncontrolled Rod Cluster Control Assembly Bank Withdrawal at
Power (See Section 15.4.2)

11. Rod Cluster Contrul Assembly Misalignment (System Malfunction or
Operator Error) (See Section 15.4.3)

A-15.0-1



12. Startup of an Inac.ive Reactor Coolant Pump at an I[ncorrect
Temperature (See fection 15.4.4)

13. Chemical and Vol.me Control System Malfunction That Results in a
Decrease in the Boron Concentration in the Reactor Coolant (See
Section 15.4.7)

14. Spectrum of Rod Cluster Contro)l Assembly Ejection Accidents (See
Section 15.4.8)

15, Steamline Break With Coincidental Rod Withdrawa! at Power (See
Section 15.4.9)

16. Inadvertent Operation of the Emergency Core Cooling System
During Power Operation (See Section 15.5.1)

17. Inadvertent Opening of a Pressurizer Safety or Relief Valve (See
Section 15.6.1)

Accidents Evaluated
The remaining non-LOCA accidents are as follows:

1. Inadvertent Opening of a Steam Generator Relief or Safety valve

(See Section 15.1.4)

Steam System Piping Failure (See Section 15.1.5)

Steam Pressure Regulator Malfunction or Failure That Results in
Decreasing Steam Flow (See Section 15.2.1)

4, Loss of External Electrical Load (See Section 15.2.2)

§. Inadvertent Closure of Main Steam [solation Valves (See Section
15.2.4)

6. Loss of Condenser Vacuum and Other Events Resulting in a Turbine
Trip (See Section 15.2.5)

7. Loss of Nonemergency AC Power to the Plant Auxiliarias (See
Section 15.2.6)

8. Loss of Normal Feedwater Flow (See Section 15.2.7)

9. Feedwater System Pipe Break (See Section 15.2.8)

10. Inadvertent Loading and Operation of a Fuel Assembly in an
Improper Position (See Section 15.4.7)

11. Chemical and Volume Control System Malfunction That Increases

Reactor Coolant Inventory (See Section 15.5.2)

Refer to the appropriate sections for a discussion of the analysis or
evaluation for each of the accidents listed previously.

15.0.1

if i ] nd i

None of the VANTAGE 5§ fuel design features or modified safety analysis
assumptions as discussed elsewhere in this report affect this section.

A-15.0-2



18.0.2  Qptimization of Control § stems

None of the VANTAGE 5 fuel design features or modified safety analysis
assumptions as discussed elsewhere in this report affect this section,

16.0.3  Plant Characteristics and Initial Conditions Assumed in the
Accident Analyses

3

Table 15.0.3-1 lists the power rating values assumed in analyses performed
for this report. The power rating values listed in Table 15.0.3-1 are
based on the design nuclear steam supply system (NSSS) thermal power
output which includes the thermal power generated by the reactor coolant
pumps (RCPs).

The initial conditions employed in the accident analyses are conservative

to bound a future plant uprating. The analyses of departure from nucleate
boiling (ONB) accidents use the Revised Thermal Design Procedure (RTOP) to
define the initia’ conditions. Initial conditions for other accidents are
obtained by applying the maximum steady-state errors to rated values (this
procedura is commonly known as Standard Thermal Design Procedure or

STOP). The following steady-state errors are considered in the analyses:

0 Core power +2 percent allowance for calorimetric error
(note that this error is conservatively
applied in the positive direction in non-LOCA
accident analyses)

) Average reactor +6'F allowance for deviation from
coolant system programmed Tavg (includes measurement error)
temperature

0 Pressurizer pressure  +50 psi allowance for steacy-state
fluctuations and measurement errors

Accidents employing RTODP assume minimum measured flow (MMF); accidents
employing STOP assume thermal design flow (TDF). Table 15.0.3-2
summarizes the initial conditions and computer codes used in the accident
analyses.

The values of other pertinent plant parameters used in the accident
analyses are given in Table 15.0.3-3.

15.0.4  Reactivity Coefficients Assumed in the Accident Analyses

The transient response of the reactor coolant system (RCS) depends on
reactivity feedback effects, particularly the moderator temperature
coefficient and the Doppler power coefficient.

In the analysis of all events, conservative values of beginning of 1ife
and end of life reactivity coefficients are used. Figure 158,0.4-1 shows
the Doppler power coefficients, as a function of power, used in the
transient analyses. Figure 15.0.4-2 shows the moderator densit)
coefficient, as a function of temperature, usea in the transient
analyses. The values used in each event are given in Table 15.0.3-2.

A-15.0-3



The negative reactivity insertion following a reactor trip is a function
of the acceleration of the rod cluster control assemblies (RCCAs) and the
variation in rod worth as a function of rod position,

With respect to accident analyses, the RCCA insertion time from the start of
insertion up to the dashpot entry, approximately 85 percent of the rod
¢luster travel, is assumed to be 2.7 seconds. The RCCA position versus
time is shown on Figure 15.0.5-1.

Figure 15.0.5-2 shows the fraction of total negative reactivity insertion
versus normalized rod insertion. There is inherent conservatism in the
use of this curve in that its basis is a bottom-skewed axial power
distribution. For cases other than those associated with axial xenon
oscillations, the more favorable axial power distribution existing before
trip results in significant negative reactivity to be inserted.

The normalized RCCA negative reactivity insertion versus time used in the
safety analysis is shown on Figure 15.0.5-3. The curve shown on this
figure results from the combination of Figure 15.0.5-1 and

Figure 15.0.5-2. The transient analyses, except where specifically noted
otherwise, assume a total negative reactivity insertion following a trip
of 4.0% Ak/k. This assumption is verified to be conservative with
respect to the core design.

For analyses requiring the use of a multi-dimensional spatial neutron
kinetics code (TWINKLE, Reference 1), the code directly calculates the
negative reactivity insertion resulting from reactor trip which is not
separable from other reactivity feedback effects. In this case, the code
models the RCCA position versus time of Figure 15.0.5-1.

15.0.6 ' ' ] ri 1n A Anal

A reactor trip signal opens two trip breakers connected in series, which
feeds power to the control rod drive mechanisms. The loss of power to the
mechanism coils causes the mechanisms to release the RCCAs which then fall
by gravity into the core. There are various instrumentation delays
associated with each trip function, including delays in signal actuation,
in opening the trip breakers, and in the release of the rods by the
mechanisms. The time delay from the time that the reactor reaches trip
setpoint conditions to the time the rods are free to fall defines the
total delay to trip. Limiting trip setpoints assumed in accident analyses
and the time delay assumed for each trip function are given in Table
15.0.6-1.

Table 15.0.6-1 refers to the overtemperature AT (OTAT) and the

overpower AT (OPAT) reactor trip setpoints shown on Figure

15.0.6-1. The e trip setpoints bound the transition cores and a full core
of VANTAGE 5 fuel. The associated OTAT f(Al) penalty is shown on

Figure 15.0.6-2.

For all the reactor trips, the difference between the trip setpoints
assumed in the analysis and the nominal trip setpoints account for
instrumentation channel error and setpoint error. The plant Technical
Specifications specify the nominal trip setpoints. The calibration of
protection system channels and the periodic determination of instrument
response times are in accordance with the plant Technical Specifications.
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15.0.7  lnstrumentation Drift and Calorimetric Errors, Power Range
Neutron Flux

The VANTAGE 5 fuel design features and the modified safety analysis
assumptions as discussed elsewhere in this report with respect to these
changes are covered in WCAP-12460 and WCAP-]12462.

15.0.8  Plant Systems and Components Available for Mitigation of
Accident Effects
None of the VANTAGE 5 fuel design features or modified safety analysis

assumptions as discussed elsewhere in this report affect plant systems and
components available for mitigation of accident effects.

15.0.9 Eission Product Inventories

The VANTAGE 5 fuel design features and the modified safety analysis
assumptions as discussed elsewhere in this report affect the fission
product inventories and are addressea in Appendix C of this report.

15.0.10 Residual Decay Heat

None of the VANTAGE § fuel design features or modified safety analysis
assumptions as discussed elsewhere in this report affect
residual decay heat.

15.0.11 Computer Codes Utilized

Summary descriptions of the principal computer codes used in the transient
analyses are given below. Table 15.0.3-2 lists the codes used in the
analysis of each transient.

15.0.11.1 FACTRAN Computer Code

FACTRAN calculates the transient temperature distribution in a
cross-section of a metal clad UOZ fuel rod and the transient heat flux
at the surface of the clad, using as input the nuclear power and the
time-dependent coolant parameters (pressure, flow, temperature, density).
;he code uses a fuel model which simultaneously contains the following
eatures:

0 A sufficiently large number of radial spare increments to handle fast
transients such as a rod ejection acciderts

0 Material properties which are functions or temperature and a
sophisticated fuel-to-clad gap heat tr.nsfer calculation

0 The necessary calculations to handle post-DNB transients: film
boiling heat transfer correlations; zircaloy-water reaction; and
partial melting of the fuel

FACTRAN 1s further discussed in Reference 2.
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15,0.11.2 LOFTRAN Compyter Code

Transient response studies of a pressurized water reactor (PWR) system to
specified perturbations in process parameters use the LOFTRAN program.
The LOFTRAN program models all four reactor coolant loops. This code
simulates a multi-loop system by a model containing the reactor vessel,
hot and cold leg piping, steam generators (tube and shell sides), and the
pressurizer. The pressurizer heaters, spray, relief valves, and safety
valves are also considered in the program. LOFTRAN also includes a point
neutron kinetics model and reactivity effects of the moderator, fuel,
boron, and rods. The secondary side of the steam generator uses a
homogeneous, saturated mixture for the thermal transients and a water
level correlation for indication and control. The code simulates the
reactor protection system which includns reactor trips on high neutron
flux, OTAT, OPAT, high and low pressurizer pressure, low flow, and

high pressurizer level. Control systems are also simulated including rod
control, steam dump, feedwater control, and pressurizer pressure control,
The ECCS, including the accumulators, is also modeled.

LOFTRAN also can calculate the transient value of DNBR based on the input
from the core therma! safety limits.

LOFTRAN is further discussed in Reference 3.

15.0.11.3 ANC Computer Code

ANC 1s an advanced nodal code capable of two-dimensional and
three-dimensional neutronics calculations. ANC is the reference mode! for
all safety analysis calculations, power distributions, peaking factors,
¢ritical boron concentrations, control rod worths, reactivity
coefficients, etc. In addition, three-dimensional ANC validates
one~-dimensional and two-dimensional results and provides information about
radial (x-y) peaking factors as a function of axial position. It can
calculate discrete pin powers from nodal information as well.

ANC is further discussed in Reference 10,

15.0.11.4 TWINKLE Computer Code

The TWINKLE program is a multi-dimensional spatial neutron kinetics code.
The code uses an implicit finite-difference method to solve the two-group
transient neutron diffusion equations in one, two, and three dimensions.
The code uses six delayed neutron groups and contains a detailed
multi-region fuel-clad-coolant heat transfer mode! for calculating
pointwise Doppler and moder:.tor feedback effects. The code handles up to
2000 spatial points and performs its own steady-state initialization.
Aside from basic cross-section data and thermal-hydraulic parameters, the
code accepts as input basic driving functions such as inlet temperature,
pressure, flow, boron concentration, control rod motion, and others. The
code provides various output edits, e.g., channelwise power, axial offset,
enthalpy, volumetric surge, pointwise power and fuel temperatures.

The TWINKLE c¢nde predicts the kinetic behavior of a reactor for transients
which cause a major perturbation in the spatial neutron flux distribution.

TWINKLE 1s further described in Reference |.
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15.0.11.5 THINC Compyter Code

The THINC computer program performs thermal-hydraulic calculations. This
code calculates coolant density, mass velocity, enthalpy, void fractions,
static pressure, and departure from nucleate boiling ratio (DNBR)
distributions along flow channels within a reactor core. Safety
Evaluation Section 4.0 describes the THINC code.

15.0.12  Limiting Single Failures

None of the VANTAGE 5 fuel design features or modified safety analysis
assumptions as discussed elsewhere in this report affect the limiting
single failures currently assumed in VEGP's safety analyses.

15.0.13  Qperator Actions

None of the VANTAGE 5 fuel design features or modified safety analysis
assumptions as discussed elsewhere in this report affect the operator
actions.

vk
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Table 15.0.3-]

Nuclear S m ] tem Pow

Design NSSS thermal power output (Mwt)
Minimum thermal power generated by the RCPs (Mwt)
Maximum NSSS thermal power output (Mwt)
Maximum thermal power generated by the RCPs (Mwt)

Design core thermal power (MWt)
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Section

15.2

15.3

Tabie 15.0.3-2 (Sheet 1 of 3)

Summary of Initial Conditions and Computer Codes Used

Reactivity Coefficients

teedwater system malfunctions
that result in an increase in
feedwater flow

Excessive increase in serondary
steam flow

Decrease in heat removal by the

gg‘ondarx_s!ste-

loss of external electrical
load and/or turbine trip

system flowrate

Partial and complete loss of
forced reactor coolant flow.

Reactor coolant pump shaft
seizure {locked rotor}

_ Assumwed
Moderator Initial NSSS
Computer Density3 Therma) Power Output
Codes Utilized (Ak/gm/cm”;  Doppler __Assumed (Mhit)
L OF TRAN 0.50 Lower (see Figure 0 a»? p
(also refer to 15.0.4-1) 3s7elal(t)
Section 15.4 1)
LOF TRAN 0.0 and 0.50  Lower and upper 3579(2)(f)
(see Figure
15.0.4-1)
LOF TRAN Figure 15.0.4-2 Lower and upper 3579(2)(F)
and 0.50 (see Figure
15.0.4-1)
LOFTRAN, FACTRAN, Figure 15 0.4-2 Upper (see 3585 () (F)
THINC Figure 15.0.4-1)
LOFTRAN, FACTRPAN Figure 15.0.4-2 Upper (see 3657(C) () (€)

Figure 15.0.4-1)
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Table 15.0.3-2 (Sheet 2 of 3)

Summary of Ilnitial Conditions and Computer Codes Used

Reactivity Coefficients

. Assumed
Moderator

Computer Density
Codes Utilized (Ak/am/cw’)

___Deppler

et ~ Faults
Reactivity and power
distripution anomalies

Uncontrolled RCCA bank with-
drawa! from a subcritical or
power startup condition

Uncontrolled RCCA i 1k with-
drawal at power

RCCA misal ignment

Startup of an inactive reactor

coolant pump at an incorrect
temperature

Chemiczl and volume control

TWINKLE, FACTRAN, Refer to Coefficient is

low  THINC Section consistent with
15.4.1.2 Doppler Defect of
-0.94% AK
LOF TRAN Figure 15.0.4-2 lower and upper
and G.50 {see Figure
15.0.4-1)
THINC, ANC N/A N/A

LOFTRAN, FACTRAN, 0.50
THINC

fLower (see Fiqure
i50.4-1)

N/A N/A N/A

system malfunction that results

in a decrease in the boron
concentration in the reactor

Spectrum of RCCA ejection
accidents

Coefficient 15
consistent with
Doppler Defect of
0.94% AK

IWINKLE, FACTIRAN, Refer to
THINC Section
15.4.8.2

Initial NSSS

Thermal Power Ouiput
__Assumed (MWt)

2% Sadltho

3565(P)
2s77(2)(f)

0 and 2565(P)

0 and 3636(?)
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15.5

15.6

Table 15.0.3-2 (Sheet 3 of 3)

y of Initial Condition< and Computer Codes Used

Reactivity Coefficients

o _Assumed =
Moderator Initial NSSS
Computer Deasitv3 Thermal Power Output
~ Faults Codes Utilized {Ak/gm/<m”) ~_ Deppler ~ Assumed (MWt)
Steamline break with coincidentzl 1OF TRAN 0.50 ower (see 3585 (<))
rod withdrawal at power Figure 15.0.4-1)
Increase in reactor coolant
inventory
Inadvertent operation of the LOF TRAN 0.0 Lower (see 3565 (D) {F)
emergency core cooling system Figure 15.0.4-1)
during power operation
Decrease in reactor coolant
inventory
Inadvertent opening of a LOF TRAN Figure 15 0.4-2 Upper (see 3egs () (F)
pressurizer safety or relief Figure 15.0.4-1)
valve

{a) rinimum punp heat of 14 MWt assumed

{(b) No pump heat (core thermal power) assumed
{c) Maximum pump heat of 20 MWt assumed

(d) 2% margin apolied

{e) Standar? Thermal Design Procedure (STOP) with a thermal design flow (IDF) of 93500 gpm/loop assumed
(f) Revised Thermal Design Procedure (RIDP) with a minimum measured flow (MMF) of 95600 jpm/loop assumed



Table 15.0.3-3

‘ Nominal Values of Pert’nent Plant Parameters
vsed in the Accident Analyses
STOP
Parameter Values
Thermal output of NSSS (including minimum
thermal power generated by the RCPs, Mwt)<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>