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INSTRUMENTATION

ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATING SIGNAL AND FUNCTION

1. Manval

a. Sufety Injection (ECCS)

b. Raactor Buflding Spray
Containment Isolation

Phase "A" Isolation

Steam Line Isolation
Feedwater Isolation
Emergency Feedwater
Essential Service water
Reactor Building Cooling Fans
Control Room Isolation

- .

2. Reactor Building Pres..re-High

Safety Injection (ECCS)
Reactor Trip (frem S1)
Feeodwater Isclation
Containaent Isclation-Phase "A"

a N O e
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RESPONSE TIME IN SECONDS

Not Applicable
Not Applicable

Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

4s.0'4) /85 0(3)

< Wm.c{ﬂ/néh ]
< 3.0

< 10.0

s



INSTRUMENTATION

TABLE 3.3-5 (Continued)
ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATING SIGNAL AND FUNCTION RESPONSE TIME IN SECONDS
e. Reactor Building Purge and
Exhause Isolation Not Applicable
f. Emergency Feedwater Pumps Not Applicable
g. Service Water System 71.5(‘ /tl.s(s)
h.  Reactor Building Cooling Units 76.5(‘)/0$.5(5)
. Control Room Isolation Not Applicatle

3. Pressurizer Pressure-Low

a. Safety Injection (ECCS) 5-%efofgjlllibi*’a:té‘5avfﬂ l
b.  Reactor Trip (from SI) <30
¢.  Feedwater Isolation < 10.0
d. Containment Isolation-Phase "A" < 45.0(4) /55 (%)
e.  Reactor Building Purge and

Exhaust Isolation Not pplicable
f. Emergency Feedwater Pumps Not Applicable
g Service Water System < 71.5(‘)/81.5(5)
h.  Reactor Building Cooling Units < 76,504 /g 5(%)
i. Control Room Isolation Not Applicable

& Differential Pressure Between Steam Lines-High
. @y, O

a.  Safety Injection (ECCS) < 2408853 290/
b.  Reactor Trip (from SI) < 3.0
¢. Feeowater Isolation < 10.0
d.  Containment Isolation-Phase “A" < 45,0147 /85 o(%)
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INSTRUMENTATION

TABLE 3.3-5% (Continued)

ENGINEERED SAFLTY FEATURES RESPONSE TIMES

INITIATING S1ONAL AND FUNCTION

¢. Reactor Building Purge and
Exhaust lsolation

Emergency Feedwater Pumps

Service Water System

Reactor Buildina Cooling Units

Control Room Isolation

“w. ¥ & -

5. Steam Line Presgire-Low

Safety Injection = ECCS

Reactor Trip (“rom §1)

Feedwater Isolation

Containment Isolation = Phase “A"

Reactor Building and Purge and
Exnaust Isclation

Emergency Feeowater Pumps

Service Water Systes

Reactor Building Cooling Units

Steam Line Isclation

Control Room Isolation

® an o=

. - O -

RESPONSE TIME IN SECONDS

Not Applicable
Not Applicable
< 71158 /9,505
« 76,600 /g6,5(%)
Not Applicable

(8, (% ;
: ;&ﬁim;;ﬂ)' aue /rm
3.0
10.0
45,04 /85 019

A A N

Not Applicable
Not Applicable

« 11.5(4) /81 6(5)
< 76,54 /g6, 5(%)
< 10.0

Not Applicable

6. Steam Flow in Two Steam Lines - High Coincident with

Tavgootow:

a. Steam Line Isolation

7. Reactor Building Pressure-High-2

a. Steam Line Isolation
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INSTRUMENTATION

TABLE 3.3-5 (Continued)

ENGINEERED SAFETY FEATURES RESPONSE 1
INITIATING STGNAL AN FuncTion KESPoNSE Tim€ IN SEconhs
13. Trig gf !gin F!!gglggr 'g!g!

a. Motor-dv..en Emergency Not Applicable
Feedwater Pumps

4. Loss of Power
a. 7.2 kv Emergency Bus < 10.3
Undervoltage (Loss of
Voltage)
b. 7.2 kv Emergency Bus < 13.3
Undervoitage (Degraded
Voltage)
15, “)ntainment Radioactivity - Migh
a. Purge and Exhaust Isolation Not Applicable
16. RWST level low-low
a. Automatic Switchover to Not Applicable
Containment Sump
|
| 17, AUX FEED SUCTIUN PRESSUR
| . Suction transfer Not Applicable
! Wote: Response time for Motor < 60.9

driven Emergency Feedwater
Pumps on all §.1. signa)
starts

SUMMER - UNIT 1 3/4 3-33
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(1) Diese) generator starting and seouvence loading /celays from under voltage
included. Response time 1imit inciuces opemeng-of valves to estab)isn §!
path ang attainment cf discharge prassure tor centrifugs’ crarging pumps ,
- and RHR pumps, posi {rermas
dnsert f1—» i r C
(2) Diese) generator starting delay not inciudes. Seauence loading delay
included. Offsite power avaiiarie. Response time 1imit inciudes epening
of u}::: ]to nu?\un S1 path and attainment of aischarge pressure for
P centrifigal charging pumps 7 - I
el £ om Prsloring
(3) Diese] generator starting anc seguence loading gelays from unger voltage
inclugec. Response time 1imit inciudes epening of va'.es to estadliish £l
path and attainment of discharge pressure for centrifugal charging pumps
“ (4) Diese) generator starting ceiay nct included. Sequence loacing delay
incluced. Offsite power availabie

(§) Diese) generator starting and secuence loading delays from ungervo)tage
inciuded.

Insett A |
Z_@J&z( fidef(/r ,:g/ ‘ (‘xfuiﬁ‘/t'}?a.(: c/u»t{fig) }d':‘/’«nu Cers facm Ha
VET 70 M RWST [ RusT vielies o, o LCT vl close ) b mi

| o Ickad

E I 7-75':{{ .'.‘_2/
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Ve T 7o Yhe RWST (RWST vlids cfacs, Has. VET yadute Ct(o.xc,/’ “

\
|
’ wrcluded
\
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5 INSTRUMENTATION

1ABLE 3,3:5
ENGINEERED SAFETY. FEATURES RESPONSE TIMES
| INLTIATING SIGNAL AND FUNCTION RESPONSETIME_IN SECONDS
| ) R

| a. Safety Injection
§ b,  Reactor Building Soray
C. Containment Isolation
Phase "A" Isolation
d. Steam Line Isolation
e. Feedwater [solation
fs Emergency Feedwater
q9. Essential Service Water
h, Reactor Building Cooling Fans
| 1. Control Room Isolation

| 2. Reactor Building Pressure-High
a. Safety Injection (ECCS)
b. Peactor Trip (frem SI)

£, Feedwater [solation
d. Containment lsolation-Phase "A"

SUMMER - UNIT 1 3/4 3-29
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Not Applicable
Not Applicable
Not Applicable

Not A~nlicable
Not Applicable
Not Applicabl»
Not Applicable
Not Applicable
Not Applicable

<21,0(2)727.0(1)
<3.0
<10,0
<45,0(4) /56.0(5)




ANSTRUMENTATION

TABLE 3.3-5 (Continued)

ENGINEERED SAFETY_FEATURES RESPONSE TIMES

INITIATING SIGNAL AND FUNCTION

f. Emergency Feedwater Pumps
9. Service Water System
h. Reactor Building Cooling Units
1 Contro) Room lsolation
3. Pressyrizer Pressure-iow
a. Safety Injection (£CCS)
b. Reactor Trip (from SI)
g, Feedwater lsolation
d. Contatinment Isolation -Phase “A"
e. Reactor Building Purge and
Exhaust lsolation
fs Emergency Feedwater Pumps
g. Service Water System
h, Reactor Building Cooling Units
¥y Control Koom Isolation
4. Differential Pressure Between Steam Lines-High
8. Safety Injection (ECCS)
b. Reactor Trip (from SI)
c. Feedwater lsolation
d. Containment Isolation -Phase "A"
SUMMER - UNIT 1 3/4 3-30

Reactor Building Purge and
Exhaust Isolation

RESPONSE TIME IN SECONDS

Not Applicable

Not Applicable
71.6(4)/81,5(5)
76.5(4) /86.5(5)
Not Applicable

<27.0(2)727.0(1) ,
«<3.0

<10.,0

<45,0(4) 785,0(5)

Not Applicable

Not Applicable
71.5(4)/81,8(5)
76.5(4) /86.5(5)
Not Applicable

«27.0(2)737.0(3)
<3.0

<10.0
<45,0(4)/65,0(5)



INSTRUMENTATLON

TABL -
FETY FEA P
INLTIATING SIGNAL AND FUNCTION 1M §
e. Reactor Building Purge and Not Applicable
Exhaust Isolation
f. Emergency Feedwater Pumps Not Applicable
9.  Service Water System <71.5(4)/81,6(5)
h,  Reactor Building Cooling Units <76.5(4)/86,5(5)
i, Control Room Isolation Not Applicable
5. stesm Line Pressure-Low
a.  Safety Injection - ECCS <27,0(2)/37.0(3)
b. Reactor Trip (from S1) <3.0
c. Feedwater lsolation £10.0
d.  Containment Isolation - Phase "A" <45,0(4)/85,0(5)
e. Reactor Building and Purge and
Exhaust Isolatior Not Applicable
. Emergency feedwater Pumps Not Applicable
9. Service Water System <71,5(4)/81.5(5)
h.  Reactor Building Cooling Units <76.5(4)/86.5(5)
i. Steam Line Isolation <10.0
3. Control Room lsolation Not Applicable
6. Steam Flow in Two Steam Lines - High Coincident with Tayg--Low-Low
a. Steam Line Isolation <12.0
7. b ~High-
a. Steam Line Isolation <9.0
SUMMER - UNIT 1 3/4 3-31



TABLE 3.3-5 (Continued)

ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATING SIGNAL AND FUNCTION

13,

14,

18,

16.

17,

Note:

Irip of Main Feedwater Pumps

4. Motor-driven Emergency
Feedwater Pumps

Loss of Power

a.7.,2 kv Emergency Bus
Undervoltage (Loss of
Voltage)

b, 7.2 kv Emergency Bus
Undervoltage (Degraded
Voltage)

Containment Radioactivity--High

4. Purge and Exhaust Isolation

4. Automatic Switchover to
Containment Sump

Aux fFeed Suction Pressure Low
a. Suction transfer

Response time for Motor-
driven tner?ancy Feedwater
Pumps on all §! signa)
starts

SUMMER - UNIT 1 3/4 3-33
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Not Applicable

<10.3

<13.3

Not Applicable

Not Applicable

Not Applicable

«<60.0
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1ABLE 3.3-5 (Continved)
1 TAl

Diese) generator starting and sequence loading delays from under
voltage included, Response time 1imit includes positioning of valves
to establish S1 path and attainment ¢f discharge pressure for
centrifugal charging pumps and RHR pumps, Sequential transfer of
centrifugal charging pump suction from the VCT to the RWST (RWST
valves open, then V(T valves close) s not included,

Diese] generator starting delay not included. Sequence loading delay
included, Offsite power available, Response time 1imit includes
positioning of valves to establish S1 patk and attainment of
discharge pressure for centrifuga) char91n? pumps, Sequentia)
transfer of centrifugal charging pump suction from the VL1 to the
RWST (RWST valves open, then VCT valves close) 1s included.

Dlese! generator starting and sequence loading delays from urder
voltage included. Response time limit includes positioning of valves
to establish SI path and attainment of discharge pressure for
centrifuga) charging pumps. Sequential transfer of centrifuga)
chlrgﬁn? pump suction from the VCT to the RWST (RWST valves open,
then VCT valves close) 1s included,

Diese! generator starting delay included. Sequence loading delay
included. Offsite power available,

Diese) generator starting and sequence loading delays from
undervoitage included.
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PROI OSED TECHNICAL SPECIFICATION CHANGE - TSP 890022
VIRGIL C. SUMMER NUCLEAR STATION

DESCRIPTION AND SAFETY EVALUATION

DESCRIPTION OF AMENDMENT REQUEST

SCERG proposes to modify the VOSNS TS5 to revise 75 3/4.3.2, Table 3.3-5,
“Engineered Safety Features Response Times," to reflect the closing time
associated with the volume Control Tank outlet fsolation valves, subsegquent
to & safety injection signal ("§").

Technical Specifications Table 3.3-5, "Engineered Safety Features Response
Times," provides the time interval from when a monitored Engineered Safety
Features (ESF) parameter exceeds its actuation setpoint at the channel sensor
until the ESF equipment is capable of performing its intended safety
function. These response times are measured at least once per eighteen
months to verify that the ESF actuation associated with each channel is
completed within the time 1imit specified in the table. This verification
assures that the assumptions used for the Loss of Coolant Accident (LOCA) and
non-LOCA accident analyses remain valid,

In the normal configuration of the Chemical and Volume Control System (CVCS),
the high-head safety injection oumps gchcrq1n? pumps) take suction from the
Volume Contro’ Tank (VCT). When ai. "S$" signal 1s generated ‘rom the
protection logic, & signal iy sent to .*art the high-head safety injection
pumps (charging pumps), and to open the Refueling Water Storage Tank (RWS5Tj
outlet isolation valves to align the borated water source for injectioe to
the Reactor Coolant System (RCS). Once the RWST outlet fsolation valves
indicate fully opened, the outlet isolation valves on the VCT begin to close.
The sequential valve stroke time of the RWST and the VCT valves can be as
long as 25 seconds and is designed to ensure that a net positive suction head
is maintained on the suction of the pumps. The hydrogen pressurized VCT is
the source of safety injection (SI) flow until the VCT outlet Isolation
valves are closed, and the suction 1s changed to the RWST., The VLT outiet
isolat’ . valve closure time affects the time assumed at which the borated
water in the RWST is available to the suction of the high-head safety
injection pumps.

Current TS times only address the opening of RWST outlet isolation valves to
maintain & flow path and not the closing of the VCT outlet isolation valves.
The proposed TS change will increase the allowable response times in Table
3.3-5 to incorporate the additional time required for the sequential stroking
of the RWST and VCT valves.
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SAFETY EVALUATION
LARGE BREAK LOCA - FSAR SECTION 15.4.1

Large break LOCA ar ‘yses are performed vnder the assumption that the
immediate safety function of the SI System s to supply water to the RCS,
The time at which water (from either the VCT or the RWST) is avallable to the
suction of the high-head safety injection pumps depends on the "S" signa)
generation time and the time de'ay for the pumps to attain full <oeed, This
time, the time at which water is available to the suction of the ,umps, will
not be affected by the time delay for closure of the VCT outlet fsolation
valves, since the valve alignment for the suppiy of borated water to the RCS
1 not considered in the analyses. Although the pressure at the charging
pump inlet will be higher when the VCT valves are open, the charging pump
flow rate will not be degrade.. Also, negative reactivity insertion due to
core voiding causes the nuclear chain reaction to stop and reduce the core
power and decay heat levels without reliance on the injected fluid boron
concentration,

Therefore, for SI actuation signals intended to provide protection against a
LOCA, the additional delay for injection of borated water does not have to be
considered since boron 1s only required to maintain subcriticality in the
long term following a LOCA,

From the above discussion i1t can be concluded that a deiay in borated water
injection will have no impact on the VCSNS large brzak LOCA analysis results,
Consequently, current margins to 10CFRS0,46 criteria are not decreased,

SMALL BREAK LOCA - FSAR SECTION 15.3.1

Smal) break LOCA analyses are performed under the assumption that the
immediate safety functinn of the SI system is to supply water to the RCS.
This 1s similar to the large break LOCA analyses assumption. The small break
LOCA analysis assumes that shutdown of the reactor core is achieved by
insertion of all but the most reactive of the rod control cluster assemblies,
and no credit is taken for the boron concentration of the SI flow.

Therefore, as indicated above for the SI actuation signals intended only to
provide protection against a LOCA, the additional delay for injection of
borated water wil) not affect the small break LOCA analysis results.

Boron is only required for maintaining subcriticality in the long term
following a LOCA,

From the above discussion, it can be concluded that a delay in borated water
injection will have no impact on the VCSNS small break analysis results,
Consequently, current margins to 10CFRS50.46 criteria are not decreased.
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POST LOCA LONGTERM CORZ CCOLING - FSAR SECTION 15.4.1

VCSNS licensing position for satisfying the requirements of 10 CFR Part 50,
Section 50.46, Pnragruph (b), Item (5), “Lon? Term Cooling," is defined in
WCAP-8339. The Westinghouse Evaluation Model commitment 1s that the reactor
will remain stutdown by borated ECCS water residing in the sump post LOCA,
Since cred't for the control rods 1s not taker for a 'arge break LOCA, the
borated ECCS water provided by the accumylators and t.  RWST must have a
boron concentration that, when mixed with other water sources, will result in
the reactor core remaining subcritical, assuming all control rods out,

In the norma) configuration of the CVCS, the high-head safety injection pumps
take suction from the VCT, The VC1 1s pressurized and serves as & source of
SI flow unti) its outlet 1solation valves close. Since the delay between the
time RWST valves begin to open--on an "$" sigral--and the VCT valves are
closed car be as much as 25 seconds, it is appropriate to conservatively
assume that, for 25 seconds, delivery of non-borated water occurs before
introduction of borated water from the RWST.

The effect of ﬂnject!n? additional non-borated water into the RCS during the
switchover to the suction from the RWST has been considered with respect to
the long term core cooling evaluation, Assuming maximv~ flow from all high-
head safety injection pumps, the water from the VCT that could make its way
to the RCS and the sump has been estimated at about 3363 1bs. Adding this
inventory as non-boraied water in the boron evaluation, the indicated sump
boron concentration would be reduced by only 2.1 ppm (maximum), It is
concluded that the amount of additional non-borated water does not
significantly reduce the sump boron average concentration; therefore, 1t does
not affect the ability of the core to remain shutdown by borated ECCS water,
The additional delay time in availability of borated water, and the resultant
injection of non-borated water from the VCT, 1§ acceptable from the
standpoi~: of long term core cooling.

HOT LEG SWITCHOVER TO PREVENT POTENTIAL BORON PRECIPITATION -
FSAR SECTION 6.3

Post-LOCA hot leg recirculation switchover time is determined for inclusion
in Emergency Operating Procedures to ensure no boron precipitates in the
reactor vessel following boiling in the core. This time is dependent on
power level, the RCS, RWST, and S! accumulators water volume and boron
concentration, A delay in the injection of borated water to the RCS would
have no impact on the power level, or volumes assumed for the RCS, ®WST, and
accumulators, and will have negligible impact on the boron concentrations,
Therefore, there 1s negligible impact on the post-LOCA hot leg switchover
time for VCINS,
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In conclusion, the described changes to the ESF response times for Reactor
Building Press: re - High, Pressurizer Pressure - Low, Differential Pressure
Between Steam Lines - High, and Steam Line Pressure - Low in Technical
Specification Table 1.3-5, Items 2a, 3a, 4a, and 5a, will not invalidate the
analysas or subsequent conclusions in the FSAR for al! non-LOCA transients.
The proposed changes reflect the bases for the currenl TS and are supported
by current accident analyses.
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BASIS FOR PRUPOSED nw SIGNIFICANT HAZARDS CONSIDERATION

SCE&F has evaluated the proposed TS change and has determined that it

represents

a no significant nhazards consideration based on the criteria

established in 10 CFR 50,92(c). Operation of VCSNS in accordance with the
proposed action will not:

(1)

(2)

(3)

Involve a significant increase in the probability or consequences
of any accident previously evaluated. The proposed change
increases the response time of certain ESF functions to account
for the sequential stroking of the outlet isolation valves for the
VCT and the RWST, The increase in response time is supported by
the current accident analyses. This change is needed to ensure
thet assumptions utilized in the Steam Line Break accident
analysis are properly addressed in the Technical Specifications.

Create the possibility of a new or different kind of accident from
any previously evaluated. This Technical Specification change is
requested to ensure that the Technical Specification requirements
support the assumptions utilized in the present safety analyses.
The change does not introduce the potentia) for new or different
accidents from those currently analyzed.

Involve a significant reduction in a margin of safety. The
proposed change 1s requested to incorporate into the Technical
Specifications Lhe response times associated witn SI signals which
support the plant's current safety analyses and margins of safety.
Therefore, the change will not reduce the margin of safety.



