_FUNCTION

LIMITING SAFETY SYSTEM SETTINGS

7)

8)

9)

10)

11)

12)

13)

14)

15)

Low Pressure Main Steam Line,
MSiV Closure

Main Steam Line Isolation Valve
Closure, Scram

Reactor Low Water Level, Scram

Reactor Low-Low Water Level,
Main Steam Line Isolation Valve
Closure.

Reactor Low-Low Water Level,
Core Spray Initiation

Reactor Low-Low Water Level,
Isolation Condenser Initiation

Turbine Trip Scram

Generator Load Rejection Scram

Loss of Power

a. 4,16 KV Emergency Bus

Undervoltage (Loss of Voltage)

b, 4,16 KV Emergency Bus

Undervoltage (Degraded Voltage)

8404020096 840323

P
P

DR ADOCK 05000218

2825 psig (initiated in IRM
range 10)

£ 10% Valve Closure from full
open

&« 11',5" above the top of the
active fuel as indicated
under normal operating
conditions,

= 7',2" above the top of the
active fuel as indicated
under normal operating
conditions.

= 7'2" above the top of the
active fuel

= 7'2" above the top of the
active fuel with time delay
% 3 seconds.

10 percent turbine stop
valve(s) closure from
full open.

Initiation upon loss of o
pressure from turbine
acceleration relay.

0 volts with 3 seconds +
0.5 seconds time delay.

3671 + 1% (36.7) volts
10 + 10%(1.0)second time
delay.
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OASES: Safety |imits have been estab!ished in Specifications 2.1 and 2.2 to
prectect the integrity of the fuel cladding and reactor coolant system barriers.
Automatic pro+cc:?vc devices have been provided In the plant design to teke
corrective sction to prevent the safety |imits.from being exceeded in normal
operation or operational +transients caused by ressonable expected single
operator error or equipment mal function. This Specitication estebl ishes the
trip settings for these automatic protection devices.

The Average Power Range Monitor, APRM' , +rip setting has been estsblished to
assure never reaching the fuel cladding integrity safety |imit. The APRM system
responds to changes in neutron flux. However, neer rated thermal power the APRM
Is calibrated, using a plant heat balance, so that the neutron flux that Is
sensed s read out as percent of rated thermal power. For slow maneuvers, those
where core thermal power, surface heat flux, and the power transferred to the
water follow the neutron flux, the APRM will read reactor thermal power. For
tast transients, the neutron flux will lead the power transterred from the
cladding to the water due to the effect of the fuel time constent. Therefore
when the neutron flux increases to the scram setting, the percent Increase In
heat flux and power transferred to the water will be less than the percent
increase in neutron flux.

The APRM trip setting will be varied autcmatically with recirculation flow with
the trip setting at rated flow 61.0 x 10 © |b/hr or greater being 115.7% of
rated neutron flux. Based on a corplete
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The low water level trip setting of 11%5" above the top of the active fuel has
heen established t5 assure that the rcactor is not operated at a water level
helow that for which the fuel cladding integrity satety limit is applicable.
With the scram set at thie point, the generation ot steam, and thus the loss of
inventory, is stopped. For exemple, for = loss of feedwater flow & reactor
scram at the value Indiceted and isolation valve closure at the low=-low water
level set point results in more than 4 feet of water remaining above the core

atter isolation. (1¥).

Ouring periods when the reactor is shut down, decay heat |s present and adequate
water level must be maintained to provide core cooling. Thus, the low=low level
trip point ot 792" sbove the core is provided to actuate the core spray system
to provide cooling water should the leve! drop to this point. In addition, the
normal reactor feedwater system and control rod drive hydraul ic system provlide
protection for the water level safety |imit both when the reactor Is operating
at power or in the shutdown condition.

The turbine stop valve (s) scram anticipates the pressure, neutron flux, heat
flux Increase caused by the rapid closure of the turbine stop valvels) and
failure of the turbine bypass system. With a screm setting of 10% of valve
closure from full open and with a fallure of the turbine bypass system at 19350
MWt, the pesk pressure will remain well below the first satety valve setting and
no thermal limits are approached (7,10).

The generator load rejection scram is provided to anticipate the rapid increase
in pressure and neutron flux resulting from fast closure of t+he turbine control
valves to a lcad rejection and failure of the turbine bypass system. This scram
is initiatad by the loss of turbine acceleration relay oil pressure. The timing
for this scram is almost identical to the turbine trip and the resultant peak
prassure and MCHFR are essentially the same.

The undervoltage protection system is a 2 out of 3 coincident logic relay system
designed fo shift emergency buses C and D to on site power should normal power
bea lost or deqraded to an unacceptable level. The trip points and time delay
seltings have been selected to assure an adequate power source to emergency
safequards systems in the event of a total loss of normal power or degraded
conditions which would adversely attect the ftunctioning of engineered safety
features connected to the plant emergency power distribution system.




Reterences

(1
(2)
(3)
(4)
(5)

(6)
(7
(8)
(9)

FDSAR. Volume |, Section VII1-4,2.4

FDSAR, Volume |, Section 1=5.6
Licensing Application Amendment 28, Item |1l.A=12
Licensing App!ication Amendment 32, Question 15

Letters, Peter A. Morris, Director, Division of Reactor
Licensing, USAEC to John E. Logen, Vice President,
Jersey Central Power & Light Company, dated November 22,

1967 and January 9,

1968.

Licensing Application Amendment 11, Question V=9.

License Application
License Application
License Application

(10) License App!lication
(11) License Application
(12) License Application
(15) License Application

Amendment 76,
Amendment 65,
Amendment 69,
Amendment 65,
Amendment 65,
Amendment 76,
Amendment 76,

Supp |ement No. !

Section B.Xl.

Section ||1=D=5

SeCfion B.lV.

Section B.IX.

Supp!ement No. 3, Section 2.0.
Supplement No. 4.

2.3-3



TABLE 3.1.1 PROTECTIVE INSTRUMENTATION REQUIREMENTS (CONTD)

3.1-11b \

Bus undervoltage
(Degraded Voltage)

Min.No.of
Min. No. of  Operable
Reactor Modes Operable or Instrument
_in w:ich Function Operzting Channels Per
: Must le (Tripped)Trip Operable
Function Trip Setting Shutdown 1 Startup Run Systems Trip Systems Action Required*
N. Loss of Power
a. 4.16KV Emergency b X(ce) X(ee) X(ee) X(e9) 2 1
Bus Undervoltage :
(Loss of Voltage)
b. 4.16 KV Emergency we " X(ee) X(ee) x(ee) x (e9 2 3 See Note dd




.1-13

i

TABLE 3.1.1 (CON'D)

The interlock is not requii'ed during the start-up test program and demonstration of plant electrical
output but shall be provided following these actions.

Not required below 40% of turbine rated steam flow.

All four (4) drywell pressure instrument channels may be made inoperable during the integrated primary
containment leakage rate test (See Specification 4.5), provided that primary containment integrity is not
required and that no work is performed on the reactor or its connected systems which could result

in lowering the reactor water level to less than 4'8" above the top of the active fuel.

Bypassed in IRM Ranges 8, 9, § 10.

There is one time delay relay associated with each of two pumps .

One time delay replay per pump must be operable. _

There are two time delay relays associated with each of two s. One timer per is for ence
stgrting (SK1A, SK2A) a¥xd cmey timer per pump is ?g'r tripping tﬁe pump circuitpgzegk‘g (SK7A, ggg:).
Two time delay relays per pump must be operable.

Manual initiation of affected component can be accomplished after the automatic load
sequencing is completed. :

Time delay starts after closing of contaimment spray pump circuit breaker.

These functions not required to be operable with the reactor temperature less than 212°F
and the vessel head removed or vented.

These functions may be inoperable or bypassed when corresponding portions in the same
core spray system logic train are inoperable per Specification 3.4.A.

These functions not required to be operable when primarv containment integrity is not required to
be maintained.

Amendment No . 15, 44, 60



aa.

bb.

cC.

dd.

ee.

TABLE 3.1.1 (Cont'd)

Those functions not required to be operable when the ADS is not required to be operable.

These functions must be operable only when irradiated fuel is in the fuel pool or reactor
vessel and secondary containment integrity is required per specification 3.5.8.

The number of operable channels may be reduced to 2 per Specification 3.9.F and F.

The bypass function to permit scram reset in the shutdown or refuel mode with control
rod block must be operable in this mode.

Pump circuit breakers will be tripped in 10 seconds * 15% during a LOCA by relays SK7A
and SK8A.

Pump circuit breakers will trip instantaneously during a LOCA.
Only applicable during STARTUP Mode while operating in IRM Range 10.

With the number of operable channels one less than the Min. No. of Operable
Instrument Channels per Operable Trip Systems, gperation may proceed until
performance of the next required Channel Functional Test provided the in-
operable channel is placed in the tripped condition within 1 hour.

This function is not required to be operable when the associated safety bus is not

required to be energized or fully operable as per applicable sections of these
technical specifications.

Amendment No. 44, 56, g4, 7




4.7 AUXILIARY SLEISTE:CAL BOuER

3.7-1

Asalicebilitys £ Applias ™ the o,.onhng stotus, of the ouxl!lry
elecrrical power supply. ]

> ‘setival To esssure the oparabll ity of the aux!llary
' gresToical power supplys

dszziticationt A T.e reoctor shall ‘n&f bu mode criticul unless
ks all ot the fcllowing requirements ere satistieds

le The foilowing buses or ponols onorglzod.

2. 4180 velt buses 1T and ID In the 'l'urblnc
bullding switchynmer room.
b. 460 volt buses 1A2, 182, 1A2!, 1B2! vital
MSC 1A2 and 1E2 In the reactor bullding
switchgear room: 1AJ3 and 185 at the Intake
structure; 'AZIA, 1B821A, 1A218, and 18218
enc vital ¥CC 1A52 on 23'86"
elevation in the remctor bulldings 1A24 _end
1324 at +he stack.
c. 20€/12C volt panels 3, 4, &4A, 48, 4C and
VAC?=1 in the reector bullding switchgear rocm.
2. 120 voit protecticn pznel | end 2 iIn the cable .
roci. = .
e. 12% volt DS distribution centers C and B, end
perel 0, Panel CS-F, lsolation valve
motar control center DC-1 and 125V D motor
cartrol cn'rer CS=2.-
.22 clt By rower panels A end B ln the
cztie rocm, o
2, Cne 223 XY line is fully operational and
switch gees "end toth stertup trensformers
er: ensrgized to carry power to the stetion
4160 valT AC buse: and caerry power o or -
2wty f*cm the plent.

L A

3. An sdciticnel scurca of power conslisting of °
cn: of the folloving Is in service cennected
vo ferd the eppreprizte plent 4168 V bus
cr bussas:

2. A secend 220 XY line fully cperational.
E. One 34,5 KY line fully opurational.

Tae staticn betterics B8 and C ere svallable
f2r necrmsl servics znd & bettery charger
is In service for ezz2ch battery.

S.8 Tile Sreekes 20 2ncd EC are In the
czsn pasitien, .




25.

26.

27.

28,

Chinne !

Inst rument

Manual Scram Butions

iliph Temperature Haln
Steamline Tuanel

SRM

Isolatlon Condensner lligh
Flow AP (Steam and Water)

Turbloe Trip Scram

Generator Load Rejectlion
Scram

Reclreunlation Loop ¢ low
Low Reactor Pressure
Core Spray Valve

Perming lve

Scram Dlischarge Volume
(Rod Block)

a) Water level high

b) Scram trilp bypass

Loss of Power

a) 4.16 KV Emergenc,”
Bus Undervoltage
(Loss of voltage)

b) 4.16 KV Emcrgency
Bus Undervoltage
(Degraded Voltaga)

Cherek Calibrate

NA NA

NA Eachh Refucl-
ing outage

* *

NA 1/3 wo.

NA

NA Every
J months

NA Each Refuel-
ing Outage

NA Every
3 wmonths

NA Each Refuel-
ing Outage

NA NA

Dally L/18 wou.

;
"
Dally 1/18 mos.

Fessst

e

L/ 3 mo.

Each reluct-
ing outage

*

3 mo.

Every
3 month:a

Kvery
3 months

-

Every
3 months

Every 3
months

Each refuel-
Ing outage

1/mo.

‘ 1/mo.

T e ~hask 1/s and test

Remarks (Applies to lest » Calibration) -’ .

Using heat source box

Using built=in calibratlon equipment

By applicatlon of test pressure

~
By applicatlon of test pressure
By appllicatlon of test pressure **
By varying level In adl:ch column
[
|
(<]
®

1/ule untll no longer

-



Basis:

’
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The biweekly tlltl of the diesel generators are primarily to check
for fatlures and deterioration in the system since last use. The
panufacturer has recom=erded the two week test interval, based on
experience with many of their engines. One factor in.dctcrninin;
this test interval {besides checking whether or not the engine
starts and runs) is that the lubricating oil should be circulated
through tha engine approximately every two weeks. The diesels
should be lozded to at least 20% of rated power until engine and
generator temperatures have stabilized (about one hour). The
minimum 20% load will prevent soot formation in the cylinders and
injection nozzles. Operation up to an equilibrium temperature
ensures that there is no over~heat problem. The tests also pro-
vide an engine and generator operating history to be compared with
subsequent engine-generator test data to identify and correct any
mechanical or electrical deficiency before it can result in a system
failure.

The test during refueling outages is more comprehensive, including
procedures that are m0st effectively conducted at that time. These
{aclude azutozatic actuation and functional capadility tests, to
verify that the generators can start and assume load in less thaa 20
seconds and testing of the diesel generator load sequence timers
vhich provide protection from a possible diesel generator overload
during LOCA conditions. Thorough inspections will detect any signs
of wear long before failure.

The canufacturer's instructions for battery care and maintenance
wvith regard o the floating charge, the equalizing charge, and the
gddiction of water will be followed. In addition, written records
vill be zairsained of the battery performance. Station batteries
will deteriorate with time, but precipitous failure is unlikely. The
station surveillance procedures follow the recomazended nmalntenance
and testing practices of IEEE STD, 450 which have demonstrated,
through experienze, the ability to provide positive indications of
cell deterioration tendencies long before such tendencies cause cell
irregularity or improper cell performance.

Amendment No. 60



