


2.0 SUMMARY AND CONCLUSIONS

Consistent with the Westinghouse standard reload methodology for analyzing
cycle specific reloads, Reference 5, parameters were selected to
conservatively bound the values for each subsequent reload cycle and to
facilitate cetermination of the applicability of 10CFRS0.59. The objective of
subsequent cycle specific reload safety evaluations will be to verify that
applicable safety 1imits are satisfied based on the reference
evaluation/analyses established in this report. The mechanical, thermal! and
hydraulic, nuclear, and accident evaluations considered the transition core
effects described for a VANTAGE 5 mixed core in Reference 1. The summary of
these evaluations for the V. C. Summer core transitions to an all VANTAGE §
core are given in the following sections of this submittal.

The transition design and safety evaluations consider the following
conditions: 2775 MWt core thermal power, 555 °F core inlet temperature, 2250
psia system pressure and 283,500 gpm RCS thermal design flow. These
conditions are used in core design and safety evaluations to justify safe
operation with the conservative assumptions noted in Section 1.0. The
conditions summarized in the SER for the VANTAGE 5 refersnce core report,
WCAP-10444, have been considered in the V. C. Summer plant-specific safety
evaluations.

The results of evaluation/analysis described herein lead to the following
conclusions:

1. The Westinghouse VANTAGE 5 reload fuel assemblies for the V. C. Summer
Nuclear Plant are mechanically compatible with the current LOPAR fuel
assemblies, control rods, secondary source rods and reactor internals
Interfaces. The VANTAGE 5/LOPAR fuel assemblies satisfy the current
design bases for the V. C. Summer reactor.

Evaluations/analyses have shown that all or any combination of thimble
piugs may be removed from the Cycle 5 core and subsequent reload cores.
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TABLE 5.1 (Continued)

V. C. SUMMER THERMAL AND HYDRAULIC DESIGN PARAMETERS

Design
HEP Nominal Coolant Conditions Parameters
Vessel Minimum Measured Flow'
Rate (including Bypass), 10° 1bm/hr Jo8./
GPM 209,500
Vessel Thermal Design Flow"
Rate (including Bypass), 10° 1bm/hr /05,9
GPM 283,500
Core Flow Rate
(excluding Bypass, based on TOF)
10 1om/hr 96.47
GPM 258)210
Fuel Assembly Flow Area**
for Meat Transfer, fté (LOPAR) 41.55
(V-5) 44,04
Core Inlet Mass Velocity,
10% 1bm/hr-ft  (Based on TOF) (LOPAR) 2.%2
{V-5) 2.19

—_—

+ Includes 15% steam generator tube plugging
++ Assumes all LOPAR or VANTAGE 5 core
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TABLE 5.1 (Continued)

V. C. SUMMER THERMAL AND HYDRAULIC DESIGN PARAMETERS

Design
Thermal and Hydraulic Design Parameters Parameters
(Based on Tnermal Design Flow)

Nominal Vessel/Core Inlet Temperature, °F §55.¢0
Vesse! Average Temperature, °F 5874
Core Average Temperature, °f 592.3
Vessel Outlet Temperature, °F 6/19.8
Average Temperature Rise in Vessel, °F 4.8
Average Temperature Rise in Core, °F 70.4 :
Heat Transfer
Active Heat Transfer Surface Area,** (LOPAR) 48,598

ftl (V=5) 46,779
Average Heat Flux, BTU/hr-ft (LOPAR) 189,820

(V-5) 197,200
Average Linear Power, kw/ft 5.45
4 e

Peak Linear Power for Normal Operation, kw/ft 13.30

++ Assumes all LOPAR or VANTAGE 5 core
+++ Based on 2.45 FO peaking factor
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Reactor Coolant System Flow Reduction

A1l non-LOCA safety analyses reanalyzed for this report have incorporated a
reduction in the reactor coolant system flow. The reducecd flow corresponds to
a thermal design flow of 2835009pm and a minimum measured flow of ”

2895@05pm.

Ihimble Plug Deletion

The non-LOCA analyses perrormed incorporated the impact of thimble plug
deletion. Thimble plig deletion affects core pressure drops and bypass flow.
These effects have been conservatively incorporated into the non-LOCA safety

analyses.

Debris Filter Bottom Nozzle

The VANTAGE 5 fue’ design will also include the Debris Filter Bottom Nozzle
(DFBN). In the DFBN, the relatively large flow holes in the conventional
bottom nozzle are repiaced with a new pattern of smaller flow holes. These
holes are stzed to minimize the passage of debris particles large enough to
cause damage while st!'] providing sufficient flow area, comparable pressure
drop, and continued structural iIntegrity of the nozzle. As such, no
parameters important to the non-LOCA safety analyses are impacted.

Increased QOverpower/Qvertemperature AT Reactor Trip Response Time

The total time delay of the overtemperature AT and overpower AT trips
(Including RTD time response, trip circuitry and channel electronics delay)
assumed in the non-LOCA analyses is 8.5 seconds. The 8.5 second delay
includes a 7 second first order lag incorporated into the determination of the
time at which the overtemperature AT and overpower AT trip setpoints are
reached. The remaining 1.5 seconds 15 the delav from the time at which the
trip signal is initiated until the vod cluster contro) assemblies are free to
drop into the core.
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7.0 SUMMARY OF TECHNICAL SPECIFICATION CHANGES

The proposed changes to the Virgil C. Summer Nuclear Station (VCSNS) Technical
Specifications are summarized in Table 7.1, These changes reflect the impact
of the design, analytical methodology, and safety analysis assumptions
outlined in the SCELG amendment request and are given in the proposed
Technical Specification page changes (see Attachment 2 of this report). A
brief overview of the significant changes follows.

7.1 Core Safety Limits

Core safety limits and associated bases for 3-lcop operation during modes !
an< 2 are revised to reflect the impact of the transition to VANTAGE 5 with:

1. The use of ITOP and the WRB-1 and WRB-2 DNB Correlation.
2. An FAH of 1.62 (see section 7,11),
3. Reduced RCS flow to accommodate the increased resistance of the
VANTAGE § fue) assemdly ang ”
to support SC tube plugging up to 15% (see Section 7.2).
The propesed limits corresponds to those for the LOPAR fuel which are limiting
during the transition period. Less limiting values will be possible with &

full core of VANTAGE &,

7.2 Therma! Desicn Flow

The VCSNS thermal design flow is being gecreased from 288600 gom to
283500 apm . This flow reduction accommozates: I

8. The increased resistance of the VANTAGE & fue! assembly,

B. Up to 15% SG tube plugging in a1) three $G's.
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7.11 Nuclear Enthalpy Rise Mot Channe! Factor

The following FAH values (includes uncertainties) are proposed for the
VANTAGE S transition.

Fap * 1.56 [1+ 0.3 (1-P))

where P is the fraction of full power. These higher values allow increased
fuel cycle design flexibility and lower leakage core loading patterns.

7.12 DNB Parameters

The propesed 1imits on DN3 related parameters (Tavg and Pressurizer

Pressure) assure that each are maintained within the normal steady state
envelope of operation assumed in the transient and accident analyses. The
proposed revisions are consistent with new accident analyses supplied in the
Transient Safety Evaluation which utilizés the ITOP (see Sect’on 5.0) for ONB

evaluations.

The T‘v reflects the nominal baseline T of S8T4°F assumed in the

av
VANTAGE 5 analysis in order to suppert fu1? power operation with:
1. 15% uniform SG tube plugging.

L} i l\"‘ S
2. A thermal design flow conservatively calewlated. +o
support 15% SG tube plugging and the use of VANTAGE § fuel.
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TABLE 2.2-1

REACTOR TRIP SYSTEM INSTRUMENTATION VRIP SETPOINTS

Functional Unit

LIND - ¥3WWNS

1. Manual Reactor Trip

2. Power Range, Neutron Flux
High Setpoint

low Setpoint
3. Power Range, Neutron Flux
High Positive Rate

4. Power Range, Neutron Flux
High Negative Rate

5. Intermediate Range,
Neutron Flux

6. Source Range, Neutron Flux

7. Overtemperature Al

8. Overpower Al

9. Pressurizer Pressure-Low

10. Pressurizer Pressure-High

11. Pressurizer Water Level-High

12. loss of Flow

9,500

# Loop design flow = Se-#00 gpm
RTP = RATED THERMAL POWER

$% 1.97% Spaus For DELTA-T (RTP3) awp .22 For PRESSweI2ER Peessure

Total
Allowance (TA)

Not Applicable

7.5

8.3

1.6
1.6
17.0
17.0
9.8

P
52

g
3.1

3.1
5.0

Z53

4
NA

£.56

4.56

0.5

0.5

8.4

30§EE;§§

.26

: X

0.71

Z2.18

1.0

s
NA
0

=]

0
194
18
1.9
12

Trip Setpoint
NA

<109% of RTP

<25% of RTIP
<5X of RIP with
a time constant
>2 seconds
<5X of RIP with
a time constant
>2 seconds

<25% of RTP

<10% cps

1. 2%

See note 1
See note 3
>1870 psig
<2380 psig

<92% of instrument
span

>90% of loop
design flow*

Allowable Value
NA

<111.2% of RTP

<27.2% of RTP
<6.3X of RTP 'vith
a time constani
>2 seconds

<6.3X of RTP with
a time constant
>2 seconds

<31% of RTP

<1.4 x 10° cps
See note 2
See note 4
>1859 psig
<2391 psig

<93.8%X of instrument

span

>89.2% of loop
design flow*




TABLE 2.2-1 (Continued)

w
“
'g REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS
’ NOTATION :
:'i; NOTE 1: OVERTEMPERATURE AT
- o < AT, (% = Ky S5-13) [T - 13 4 Ky(p - ) = 1yaD))
Where: AT = Nearured AT by RTD Manifold Instrumentation
AT < y Indicated AT at RATED THERMAL POWER

a
Ky Lw rosp )03 |

Ky Zrmo.ozooé |

141S
" r—ls = The function generated by the Tead-lag controller for T
o ¢t dynamic compensation i .
tg, & 13 = Tise constants utilized in the lead-ldg controllier for t". )120 secs. ,
) l"l secs.
T - m tesperature °F
' -
T € SEOF Reference T, o ot RATED THERWAL POVER |
Ky 2, 000578 - 0.00147 _ |
4 = Pressurizer pressure, psig

p 2 w 2235 psig, Nominal RCS opersting pressure |

s = Laplace trensform >perator, sec-i,
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTATION (Cont inuved)

MOTE 1: (Continued)

and 1,(a1) 12 a function of the indicated difference between top and bottom detectors of the
power-vang® nuclear ion chasbers; with gains to be selected based on measured instriment

response during plant slarlq:’ festls such that:
—1

(4)) forqt-shtm-j(p"cmlandO percent 1,{Al) = 0 vhere q, and q are percent
RATED THERMAL POER in the top and bottom halves of the core respectively, and q ¢ q is
total TATRMAL POMER in percent of RATED THERMAL POWER.

-24
(11) for each percent that the magnitude of q, - q exceeds “3n percent, the AT trip setpoint

shall be sutomatically reduced by l)(Ln;tent of its value at RATED THERMAL POVER.
2.27
(115) for each percent that the magnitude of q, - q exceeds 48 percent, the AT trip setpoint

shall be automatically reduced by J~T) percent of its value at RATED THERMAL POVER.
34%~2.13 |

WOTE 2:  The channel’s maximum trip setpoint shall not exceed its computed trip point by more than
2.0 3.4 _percent AT span.

WOTE 3: OVERPOMER AT
ot <oty 1n - kg U5 1 oxg (T -1y

Vhere: ar = as defined In Note 1
M. = as defined ir. Note 1|
ke Sx 0O ).0225
Ky 2 ¥ 0.02/°F for increasing average temperature and 0 for decressing average
temperature

1 : ?,3 = The function generated by the rate-laq controller for 'M dynamic compensation
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TABLE 2.2-1 (Continued)
REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTATION (Cont inued)

NOTE 3:  (Continued) >
ts =  Time constant utilized in the rate-lag controller for 'M' t,)? 10 secs.
0.00|§ .
e Z X  0.90H99/°F for 1> 1" and Kg = 0 for T < 1*
| = as defined in Note 1|
| < Reference 1 ave at RATED THERMAL FOWER
S = as defined in Note 1

NOTE 4 The channel's saximum trip setpoint shall not exceed its computed trip point by more than
27 percent AT span.
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MEASUREMENT UNCERTAINTIES GF 2.1% FOR FLOW
AND 4.0% FOR INCORE MEASUREMENT OF FNyy ARE
INCLUDED IN THIS FIGURE
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g
; WONRTP (1.00, 28 95)
b "”j‘: (1.00,2% 66)
doal (1.00,28.37)
08 Fm.%;(\ 00, 28.08) .SEE NOTE Paa—
0% RTH (1.00,27.79)
= (1.00, 27.50)
20 -
24
9 95 1.05
ReFNyw1.56(1.0+03(1.0-0)
FIGURE 3 2-2 RCS TOTAL FLOW RATE VS. R THREE LOCP CPERATION
NOTE. When operationg i this region, the restric' 3d poiver levels shall be
sosidered to “ 100% of rated thermal power (R (P) for Figure 2.1
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TABLE 3.2-1
DNB_PARAMETERS

LIMITS

3 Loops In 2 Loops in
Operation Operation

== $9/.7°F

< 592°F

> 22207 peial -
2206 Ptu;,"

2 4

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

These values left blank pending NRC approval cf two-loop operation.



Table |

VCSNS ANALYSIS BASELINE

Parameter Current value vt;gfg:‘g ¥:l::1:?;n

NSS Power, MWt 2785 2787

Core Power, MwWt 2775 2775

[System Pressure, psia 2250 2250

Therma) Design Flow, gpm 2886oo 283500

Core Bypass Flow, % 6.4 8.9**

Tave, °f 587.4 5874

THOT, °F 618.7 (9.5

FiH 1,55 1,62

Fin Multipiar 0.2 0.3

LOCA FQ 2.25 2.45

SG Tube Plugging, % 16 15

AFD Control CAOC RADC

Peaking Surveillance Fxy (2) FQ (2)

High Head Safety Injection Recirculation Recirculation
Isoluted Not lsolateo

.Tnsmole Plugs Yes Optional

** Non-ITOP
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