- t c. Reactor coolan: systez pressure

During a startup accident from low power or 2 slow roc withdraval from
high power, the syrtem high pressure trip set point is reached bcfo;z
the nuclear overpower trip set point. The trip seiting lizmit for high
reactor coolant system pressure has been estaplisnecd To maintain tne
systez pressure below the safery limit (2750 psig) for any design tran~
sient. (6)Due to calibration and instrumen: errors, the safely analy-
sis assumed a 45 psi pressure error in the nigh Trea:tor coolant systex
pressure trip seiiing.

Tne hign pressure trip seIpoint was sudseguesntly lowerec frq: 2390 psig
to 2300 psig. Tne lowering of tne nigh pressure tTip selpoint anc
raising of the setpoint for tne Power Operatec Relief Valve (PORV),
from 2255 psig to 2450 psig, nas the effect of reducing tne cna;lgnge
rate to tne PORV wnile maintaining ASME Code Salety Valve capability.

The low pressure (1800 psig) and variable low pressure (11.75 Tour-
5103) trip setpoint were initially established to maintain the DNB
ratio greater than or equal to 1.3 for those design accidents that
result in a pressure reduction (3,4). The B&W generic ECCS analysis,
however, assumed a low pressure trip of 1900 psig and, to establish
conformity with this analysis, the low pressure trip setpoint has

been raised to the more conservative 1900 psig. Figure 2.3-1 shows
the high pressure, low pressure, and variable low pressure trips.

o.

Coolant outlet temperature

Tne hign reactor coolant outlet temperature trip setting limi: (6lf% F)
snewn 1z Figure 2.3-1 has been estatlisned tc prevent excessive core
coclant temperature iz the operating range.

The calidrated range of the :emperature cnannels of tne RID is 520° :z¢
620°F. 7The zrip setpoin: of the cnannmel is 619°7. Under the worst
case environment, power supply perturbations, anc ériit, the accuracy
of the srip scring is 1%F. 7Tnis accuzacy was arrived at oy sumzing the
WOorst case accuracies of eacn module. . This is & conservative method of
eTroy analysis since the NOrm&. procedure is tC use Ine roo: mea:n
sguare metnoc.

Therefore, 1t is assured tnat ¢ trip will occur &t & value no higner
thar 620°F even under wors: case coméitions. <The safety analysis usec
& high temperature trip se: point of 620°F

The calibrated rTange cf the chamnel is tna ¢ the span oi
indication which has been gualified with ift, linearity,
repratability, etc. Tnis cdoes no:t imply tnat the equipment is
Testricted to operation within tne calibrated range. Additional test-
ing has demonstrated that ip fact, the tezmperature chamnel is fully
operational approximately 10. above the calitrated ranze.

2=1

8206010474



3.1.3 gINIHUﬂ CONDITION: FOR CRITICALITY

Apslicabiliey

Applies to reactor coclasz: systez conditions required pfic: to criticalizy.

Obiective

a. To limit zhe magnitude of any power excursions vesuliing Iroz reactivisy
iDSETIION Oue IC DOCETEIOT pressure &3 moceraies texmpersiure coefii-

cients.

£+ To assure inat tne reatter coclanm: systes will nct gc sciif it the event
& TOC wilhérawil or stariuy acsiden:.

€+ Tc assure sufficient rressurizer hezter c2pacity o maintain matuTao
cirsulatior cosmditions CeTing 2 loss of cff e pover.

dsde3.] Tne reacz:icr coclan: tezperature sha.l De apove (25097 e exseps fer
poTiions of low power pnvSics testiig whnern Thé Teq.iemeccs ¢l
Spesificasion 3.1.% snas: epply

- . - - - - . .. . ——— - P' -

P A P REACIOT COC.ant lemderature SNRa.. DE &D0VE ooT =10 7.

g T wher Tohe Te2IOTr COSlant temperaiure if Delow the mimimus tex-
peraiure specifiied ir 1.1.I.1 avove, exces: Zos postion: ef lov
pOweT poysice lesiing whne: the Teguiremests ¢f Speciiizaziern
<...% snell eprly, tne reasior Sna.. De subsTitical oy as
420UDI €CUEL IC OT Zreiier Inan ine zilcu.aced TeaSIIVisy ig-
SETILOC cue IC cerressurizetics.

Srasdeh Pressurizer

dsian Selen g -D€ TeAIIoT snEll De meintained SUDSTITisal DY & leas: one
pevcent Lk/k USIil & sieax dDudzie is fowmes anc ac spsisace:
waler leve. dDelweer &l ané 38X izmznes is estaciisnes in cne
FoLSsNTIIEY t
(a) With the pressurizer level outside the required band, be

in at least HOT SHUTDOWN with the reactor trip Lreakers
open within 6 hours and be in COLD SHUTDOWN within an
additional 30 hours.

Jeladede2 4 minipuz 0D lU7 &w ©I pressurizer nezters, froz each of twe

pressurizer healter groups snhall de OPIRASLE. CZach OPEZRAZLE 107

K« ol pressurizer heaters shall pe cazadle of receiving power

frez a 480 vol:i IS bus via tne established manuzl transfes
cheme.



3.4.3 With tbe reactor coclan:t systec tesperature grester thar I30°F, all
eighteer (.E) mairn steaz safety valves snall oe operable or, if any
are not operable, the maximuz overpower trip seipoint (see Tabdle

2.3-1) shall be reser as follows:

Maximuz Number of Kaxizmuz Overpover
Safety Valves Disabled oz Irip Setpoint
‘' Anv Steaz Generator (% of Rszec Pover)

2k
7%.4
66.3

Lo By s

With more than 3 main steam safety valves incperable, restore at
least fifteen (15) main steam safety valves tc operable status
within 4 hours or be in at least HOT SHUTDOWN within the next 6
hours and in COLD SHUTDOWN within the following 30 hours.

Seses

4 reactor shutdown fcllowiz; power cperatior reguires removal oI foTe cecar
nea:. Norme! decay nea: Temova. Lf OV the $ieas FeneTaisTs will Itne sleas
dux; ¢ the condenser whe:z RE€S tezperazure s adove L50°F amc oF Ine
éezay nea: removal 3sys:ez deliow 23(0°F. Ceor e cacay Dea:i cat de iSudus.

.=

gons
Cassipated upr to .2 perces: of Iull power vii the sieax drpass It D
ceunscr as Zewecwater in Tthe stea:s ,ene' $0T is coversed ¢ steas O heal
acsorpiion. Nermally, the capabilisy to recsurs feedwater Jlov 2 ©
geaeTazors is DTOoviged DY the miil Zeedwater sysied.
¢ ma.r steaz safery valves will De adle tc Telieve IT a2IOsDheTE LhE tetal
sceaz flov if pecessasy. If Maiz Steasm Safety Valves arte .aopt‘a..e, the
sowver level mus: de reducec, as statec iz Tecthuical
< ¢ remaining salety ve.ves cat &CIcomOcSiate Ihe cectay neal.

’ -
3 - - “ .
& :-’e...-b‘-;v. ™.,

iz tne unlikely even: c¢f comslete ioss of gii-site e.eztrical pover It Ine
§227i07, Gecay neat TEWOVE.L if DY eiiner the Steas—cTiven emeTgency leec
wiaiter ta=3, OF two ha.f-sizel motoT-criver pumps. Sleax fisInarge L5 IC Ihe
aimcspneTe Viz Ine maln siea safety valives anc csoirc.led atmoSsEneTL:
ve.ief valves, 23¢ iz tne case ¢f tae tursine STives pumy, froz Ine turdine

f

exsauss, (3.

Eoir motor=-criver pumps 2Te recuirec isitially Io remove cecay neal wiln oae
verzually suificing. Tne minizuz asount of wiler It the congensale sicTage
tenks, comtained is Tesnmisal 3pesification 3.6.2, will allow gcocidows ¢
2350°F with steac deing ciscnargec tc the atmosphere. After cooling te

e Vs

¢
tez is usec tc aszieve fuTtner cooling.

T

250°F, the decay h
An uslizitec exsergency feedw;:er supply is availadle froz the Tiver via

e.ther ¢f tne Two moser—criven resi:or duilding emergenzy cooling watler
sumps Zor an indefinite pesiod o :ii

3-26



te-¢

C.

TABLE 3.5~1 (con't.)

INSTRUMENTS OPERATINC CONDITIONS

Functional Unit (A) (B)
Minimum Operable Minimum Degree of
Engineered Safety Features con't. Analog Channels _Redundancy o
3. Reactor Building Isolation
and Reactor Bullding Cooling
System
a. Reactor Bldg. 4 psig (g) 2 1
Instrument Channel
b. Manual Pushbutton > 1
c. RPS Trip 2 1
d. Reactor Building 30 psig 2 1
e. RCS Pressure less than 1600 2 1
psig
f. Reactor Bldg. Purge line 1 0
Isolation (AHV-1A and
AHV-1D) High Radiation
4. Reactor Buillding Spray System
a. Reactor Bullding 30 2(d) 1
psig Instrument Channel
b. Spray Pump Manual Switches (c¢) 2 1
5. 4.16KV ES Bus Undervoltage Relays
a. Degraded Grid Voltage Relays 2 1
b. Loss of Voltage Relay 2 1
6. Emergency Feedwater System
(all pumps auto start)
a. Loss of both Feedwater Pumps 2 1
b. Losa of all RC Pumps 2 1

(C)
Operator Action if Conditions
of Column A and B Cannot be Met (a)

Shutdown

Shutdown
Shutdown
Shutdown
Shutdown

Hot Shutdown

Hot Shutdown

(e)
(e)

Hot Shutdown

Shatdown
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TABLE 3.5-1 Continued

INSTRUMENTS OPERATING CONDITIONS

Functional Unit

C. Engineered Safety Features (con't.)

(a)

(b)
(c)
(d)
(e)

(f)

()

If minimum conditions are not met within 24 hours, the unit shall then be placed in a cold
shutdown condition.

Also initiates Low Pressure Injection

Spray valves cpened by manual pushbutton listed in Item 3 above.

Two out of three switches in each actuation channel operable.

If a relay fails in the untripped state, it shall be placed in a tripped state within 12 hours to
obtain a degree of redundance of 1. The relay may be removed from the tripped state for up to

2 hours for functional testing pursuant to Table 4.1-1.

Discontinue Reactor Building purging and close AHV-1A, 1B, 1C, and 1D. Note: (a) above does not
apply if AHV-1A, 1B, 1C and 1D are closed.

For hot functional testing, prior to Cycle 5 criticality the 4 psig signal is not required for Nuclear
Service Closed Cycle Cooling water, Intermedlate Cooling and Reactor Coolant Pump Seal Injection (return
iine oniy). Two operable channels of a 30 psig Reactor Building isolation signa’ with a minimum degree
of redundancy of 1 are required 1if the 4 psig signal is not operable for these lines.



3.5.5 ACCIDENT MONITORING INSTRUMENTATION

3.5.5.1

Applicability

Applies to the operability requirements for the instrument identified
in Table 3.5-2 during START UP, POWER OPERATION and HOT STANDBY.

Objective

To assure operability of kev instrumentation useful in diagnosing
situations which could lead to inadequate core cooling.

Specification

The minimum number of channels identified for the instruments in
Table 3.5-2, shall be OPERABLE. With the number of instrumentation
channels less than the minimum required, restore the inoperable
channel(s) to OPERABLE status within seven (7) days (4% hours for
pressurizer level) or be in at least HOT SHUTDOWN within the next
six (6) hours and in COLD SHUTDOWN within an additional 30 hours.
Prior tc start-up following a COLD SHUTDOWN, the minimum number

of channels shown in Table 3.5-2 shall be OPERABLE.

Bases

The saturation Margin Monitor provides a quick and reliable means
for determination of saturation temperature margins. Hand calcu-
lation of saturation pressure and saturation temperature margins
can be easily and quickly performed as an alternate indication for
the Saturation Margin Monitors.

Discharge flow from the two (2) pressurizer code safety valves and
the PORV is measured by differential pressure transmitters connected
across elbow taps downstream of each valve. A delta-pressure
indication from each pressure transmitter is available in the control
room to indicate code safety or relief valve line low. An alarm is
also provided in the control room to indicate that discharge from a
pressurizer code safety or relief valve is occuring. In additionm,

an acoustic monitor is provided to detect flow in the PORV discharge
line. An alarm is provided in the control room for the acoustic
monitor.
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The Emergency Feedwater System is provided with two channels of

flow instrumentation on each of the two discharge lines. Local flow
indication is also available for the emergency feedwatcr system
through the Non-Nuclear Instrumentation (NNI).

Although the pressurizer has multiple level indications, the separation
indications are selectable via a switch for display on a single display.
Pressurizer level, however, can also be determined via the patch panel
and the compuier log. In addition, a second channel of pressurizer
level indication is available independent of the NNI.

Although the instruments identified in Table 3.5-2 are significant

in diagnosing situation which could lead to inadequate core cooling,

loss of any one of the instruments in Table 3.5-2 would not prevent
continued, safe, reactor operation. Therefore, operation is justified
for up to 7 days (48 hours for pressurizer level). Alternate indications
are available for Saturation Margin Monitors using hand calculations,
the PORV/Safety Valve position monitors using discharge line thermocouple
and Reactor Coolant Drain Tank indications, and for EFW flow using

Steam Generator level and EFW pump discharge pressure. Pressurizer

level has two channels, one channel from NNI (3 D/P instrument strings
through a single indicator) and one channel independent of the NNI.
Operation with the above channels out of service is permitted for up

to 48 hours. Alternate indication would be available through the plant
computer.
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20.

21.

22,

23.

24.

25.

26.

27.

CHANNEL DESCRIPTIONS

Reactor Building Emergency
Cooling and Isolatfon
System Channels

a. Reactor Bullding
4 psig Channels
b. RCS Pressure 1600 psig
c. RPS Trip
d. Reactor Bldg. 30 psig
e. Reactor Bldg. Purge
Line High Radiation
(AH-V-A/D)
f. Line Break Isolation
Signal (ICCW &
NSCCW)

Reactor Bullding Spray
System Logic Channel

Reactor Bullding Spray
System Analog Channels

a. Reactor Bullding
30 psig Channels

Pressurizer
Channels

Temperature

Control Rad
Control Rod

Core Flooding Tanks

a. Pressure Channels
b. Level Channels
Pressurizer Level Channels

Makup Tank Level Channels

Absolute Position

Absolute Position

CHECK

s(1)

S(1j
S(1)
S(1)
wW(l)

W(l)

NA

NA

S(1)

s(1)

5(1)

5(1)

D(1)

TAF" £ 4.1-1 (Continued)

INSTRUMENTS OPERATING CONDITIONS

TEST CALIBRATE
M(1) I3
M(1) NA
M(1) NA
M(1) K
M(1) R
M{1) B
Q NA
M R
NA K
NA R
NA R
NA R
NA R
NA R
NA R

REMARKS

(1)

(1)
(1)
(1)
(1)

(1)

(1)
(1

(1)

(1)

When CONTAINMENT INTEGRITY is required
When RCS Pressure >1800 psig
When CONTAINMENT INTEGRITY is
When CONTAINMENT INTEGRITY is
When CONTAINMENT INTEGRITY is

required
required
required

When CONTAINMENT INTEGRITY is required

Check with Relative Position Indicator

Check with Absolute Position Indicator

When Reactor Coolant system pressure
is greater than 700 psig

When Makeup and Purification Syetem Is
In operation



el-y

69.

50.

51.

CHANNEL PESCRIPTION

Saturation Margin Monitor

Emergency Feedwater Flow
Instrumentat ion

Emergency Feedwater Initiation
a. Loss of RCP's

b. Loss of both Feedwater
Pumps

S - Each Shift

D - bally
W - Weekly
M - aonthly

TABLE 4.1-1 (Continued)

CHECK TEST CALIBRATE
S(1) M(1) R
NA M(1) R
NA A(1)(2) R
NA Q(1)(2) R

T/W - Twice per week
B/M - Every 2 months
) - Quarterly
" = Prior to each startup
if not done previous weck

REMARKS
(1) When Tave is greater them 525°F.

(1) When Tave is greater than 250°F.

(1) When Tave is greater than 250°F.
(2) Includes logic test only

R - Each Refueling Period
NA - Not appilcable
B/W - Every two weeks



4.6.3 Pressurizer Heaters

4.6.3.1 Once Each Refueling

a. Pressurizer heater groups 8 and 9 shall be transferred
from the normal power bus to the emergency power bus
and energized. Upon completion of this test, the
heaters shall be returned to their normal power bus.

b. Determine that the pressurizer heaters breaker on the
emergency bus cannot be closed until the safeguards
signal is bypassed and can be closed following bypass.

¢. Determine that following input of the Engineered Safeguards
Signal, it shall be verified that the circuit breakers,
supplying power tn the manually transferrec loads for
pressurizer heater groups 8 and 9, have been tripped.

4=4ba




4.9

EMERGENCY FEEDWATER SYSTEM PERIODIC TESTING

Applicability

Applies to the periodic testing of the turbine driven and two motor-driven
Emergency feedwater pumps, associated actuation signal, and valves.

Objec*ive

To verify that the Emergency Feedwater (EFW) System is capable of performing
its design function.

Specification
4.9.1 TEST
- P TR Hhenever the Reactor Coolant System temperature is greater than

4.9.1.2

4.9.1.3

4.9.1.4

4.9.1.5

“I9.106

250° F, the EFW pumps shall be tested in the recirculation mode in
accordance with the requirements and acceptance criteria of ASME
Section XI Article IWP-3210. The test frequency shall be at least

every 31 gays of plant operation at Reactor Coolant Temperature
above 250°F.

During testing of the EFW System when the reactor is in STARTUP, HOT
STANDBY or POWER OPERATION, if one steam generator flow path is made
inoperable, a dedicated qualified individual who is in communication with
the control room shall be continuously stationed at the EFW local

manual valves (See Table 4.9-1). On instruction from the Control

Room Operator, the individual shall realign the valves from the test

mode to their operational alignment.

At least once per 31 days each valve listed in Table 4.9-1 shall be
verified to be in the status specified in Table 4.9-1, when required
to be operable.

On a quarterly basis, verify that the manual control (HIC-849/850)
valve station functions properly.

On a quarterly basis, EFV-30A dn 30B shall be checked for proper
operation by cycling each valve over its full stroke.

Prior to start-up, following a refueling shutdown or a cold shutdown
greater than 30 days, conduct a test to demonstrate that the motor
driven EFW pumps can pump water from the condensate tanks to the
Steam Generators.

*For the purpose of this requirement, an OPERABLE flow path shall mean an
unobstructed path from the water source to the pump and from the pump to
a Steam Generator
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4.9.2 ACCEPTANCE CRITERIA

These tests shall be considered satisfactory if contreol board indication and
visual observation of the equipment demonstrates that all components have
operated properly except for the tests required by Specification 4.9.1.1.

Bases

The 31 day testing frequency will be sufficient to verify that the turbine
driven and two motor-driven EFW pumps are operable and that the associated
valves are in the correct alignment. ASME Section XI Article IWP-3210
specifies requirements and acceptance standards for the testing of nuclear
safety related pumps. Compliance with the normal acceptance criteria
assures that the EFW pumps are operating as expected. The test frequency

of 31 days (nominal) has been demonstrated by the B&W Emergency Feedwater
Reliability Study to assure an appropriate level of reliability. If testing
indicates that the flow and/or pump head for a particular pump is not within
the normal acceptance standard an evaluation of the pump performance shall
be completed within 96 hours or the pump declared inoperable. In the cas?2
of the EFW System flow, the flow shall be considered acceptable if under

the worst case single pump failure, a minimum of 500 gpm can be delivered
when steam generator pressure is 1050 psig and one steam generator is
isolated. A flow of 500 gpm, at 1050 psig head, ensures that sufficient flow
can be delivered to either Steam Generator. The surveillance requirements
ensure that the overall EFW System functional capability is maintained.
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Table 4.9-1

Status of EFW Valves

Valve No. Status
CO-V-104 Open
CO-V-10B Open
EF-V-1A Open
EF-V-1B Open
EF-V-2A Open
EF-V-2B Open
MSV-2A Open
MSV-2B Open
EF-V4 Locked Closed
EF-V5 Locked Closed
EF-Ve* Locked Open
EF-V10A* Locked Open
EF-V10B* Locked Open
EF-V=1&ax Locked Open
EF-V-16B* Locked Open
EF-V-20A* Locked Open
EF-V-20B* Locked Open
EF-V-22 Locked Open
CO-y=-176 Locked Open

*Manual valve to which Specification 4.9.1.2 applies



