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Reactor Water Leve Shutdown Cendition)

Whonever the reactor is in the shut-
down condition with jrradiated fuel
in the reactor vessel, the water
level shall not be less than that
corresponding to 12 inches tbove the
top of the active fuel® when it is
seated in the core.

s7Top of nctive fuel is defincd to be
360 inches above vessel zero (Sec
Bases 3.2).

¥Where:

PRP = frection of rated
thermal power
(2511 Mwt)

MFLPD » maximum froction of
1imiting power dens-
dty where the Jimit-
ing power density
for ench bundle i»
the design linear
heat gencration rate
for that bundle,

The ratio of FRP/MYLPD shall be
set saqual to 1.0 unless the actu-
sl operating value is less than
1.0 in which case the actual
operating value will be used,

This adjustment may also be performed
by increasing the APRM gain by the
inverse ratio, MFLPD/FRF, which
accamplishes the same degree of pro~
tection aes reducing the trip setting
by FRPMFLPD.

. APRM Flux Scram Trip Setting (Re

fueling or Startup and Hot Standby
Mode)

When the reactor mode switch is in the
Refuel or Startup Hot Standhv pos:
tion, the APRM scram shai be set at
Jess than or equal to 15% of rated
neutron flux.

. IRM Flux Scram Trip Setting

The IRM flux scram setting shall be set at
Jess than or equal to 120,125 of full
scale.

. When the reactor mode switch is in the

startup of run position, the reactor shall
pot be operated i the patural cuculs:
tion flow mode.

B. APRM Rod Block Setting
The APRM rod block setting shall be as shown
in Figure 2.1-1 and shall be

S& (0.58W, + 50)
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The fefinitions used ahove for the APRM

m

G.

H.

scren trip apply. In the event of oper-
etion with a maximum fraction limiting
power density (MFLPD) greater then the
froction of rated powor (FRP), the -cnlng
vralx be nodified an follows,

1 FRP
S & (O.SBVD + SO)MPI

The dofinitions used adbove for the APRM
ceren trip apply. )

The retio of FRP to MFLTD shall be set
equrl to 1.0 unless the actual operating
value is less than 1.0, In which case
the actual opersting value will be used.

This adjustment may also be performed
by increasing the APRM gain by the
inverse ratio, MFLPD/FRP, which
accomplishes the same deqrm of pro~
tection as reducing che trip setting
by FRP/MFLPD.

Renctor low water level scram setting
shall be 144 inches adove the top of the
sctive fucl® at normsl operating condi-
“on.a

. Reactour low watzr level ECCS initiation

shall Ye B4 inches (44 inches /-0 inch)
adove the top of the active fuel® at
normel opereting conditions,

Turbine siop valve scram shallbe £ 10% valve
closure from full opzn.

Turbine contro! valve fast closure scram shall
initinte vpon actuation af the fast closure sole-
noid valves which trip the turbine eontrol
valves

Main steamline isolation valve closure scram
shall bz £ 10% valve closure from full open.

Main steamline Jow- pressure initiation of main
sicamline isolation wvalve closure shall be

e 825 pug.

*Top- of active fuel is defined to

101/201-h

be 360 inches above vessel Lero
(See Bases 3.2)
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An Increase in the APRM scirm trip setting vould docrense the mergin prese
geschod,

by #n snalysis of pargine reguired to provide » repsonable range
operating margin would Lncresse the freguen

fuel tledding Integrity safety 1init do

operation, Reducing whis

which have an sdverse ecffect on resctor safety Decouse of

Thus, the APRM scran trip setting vae selocted
1init yet sllove

fuel cladding integrity safety
ity of unneccssary Screms.

The scres trip setting must be

increazed for any ¢ mbination of paximua fraction of
The scram setting le tdjusted

MFLPD is grotter
increasing the APRM gain by

therval po-er.

reactor core
when the

in Specification 2.%.0.1,
The adjustment may be accampl ished by
of FRP/MFLPD. Thi~ provides the same deqrec of prot
setting by FRP/MFLYO by raising

guch that a scram would be recieved at the same point

gettings had been reduced by FRP
MFLPD

sdjvsted to ensure thot the LESR trarsient pesk

nt before the

The APRM screm trip setting was determined
for maneuvering éuring

cy of spurious scrars,
the rezulting thernal stresses,

tocouse it provides pdequate margin for the

oporating pargin that reduces the postibil-

s not .
1initing power density (roLrp) A d
{n sccoréance with the forruls
than the frection of rated power (TRP),
the reciprocal

ection as reducing the trip

the initial APRM readings closer to the trip settings

in a transient as if the trip

APRM Plux Scram Trip Setting (Refuel or startup/sot Stendby Hode)

esctor 4e at low pressure, the ATRM scram settlsy
argin batween the setpoint and the safery

to secammolate snticipated maneuvers sssocisted
low void centent e

tartep 18 pot much colder thun that aircedy in the

nd €Coir ol rod patterns are constrained to be

Of all possible sources
the most probable ciuse of significant
socistod with uniforn rod withdzavals €oes not

by & sigrafi-
Cenerelly, the heat flcx
In an sssumed uniform sod withdrewel appreach

5% of rated pover per pinute, and
the power couwld excee?

the mode switch is placed in the

2.
yor operstion in the Startup mole while the ¥
of 15% of rated po-ecr jrovides sdeguate therzal b
1init, 25% of rated, The pargin is sleguate
vith power plant startup. EIfects of increezing frocoure at ferd or
@inor, cold water from sources sveilatle during o
systes, tezperature coefficients sre s2all, &
uniform by operating procedures backed uwp by the red worth pinimizer.
of reactivity input, wniform control rod withérewal is
pover yise. Because the flux éistribution as
involve high locsl peals. and becouse seversl rods must be moved to change pover
cant percentege of rated power, the rate of power rise is very slov.
is in noar eguilibrium with the fission zete,
to the scram fevel, the rate of powser rise is 1o mOX6 than
the A/RM system would be rore then udoqun.'c L0 ASCUTrE B BCIAD belore
the safety limit., The 15X AFPX screm rezains cctive until
Run position. This switch occurs when reactor pressure is greater than 825 psig.
3. IRM Flux Scres Trip Setting

The IRN system consiste of sight charders,
channels,
covered By the ERM and the APEM,
one-half a decade in size,

The IRM scraa trip setting of
§f the instrument wers ON Range 1, the scram
1ikevise, Lif the instrumert were &n Range 5,
Thus, as the IRX i» ranged up to sccomodate
ting is slso ranged up.

The most significan® sources of resctivity change éurinmg
that the IRM provides
» range of rod vithirawal accifents was snalyzed,
st various power
the resctor is Just

god withdravl, 1In order to ersure
single red withdraval error,
fncluéed starting the sccident
initial econdition in which

scale,

Additionsl conservatism was taken in this snalysis by sseuning
The results of

the withdrawn rod is bypassed.
and peak pover l1imited to 1% of ratel power,
integrity sefety limit.
Jocal contrel rod withdrawal
provides backup protection for the APRN,

four Ln osch of the
whe ITM is # S-decede {rnetruzent which ecoverse the range
The $ decades I

120 divisions s pctivn

pased oo the above analysis, the _
errors snd contimuods withdrawal of control rods in pequence

geector protection system legie
of power level between thet
troken down inte 10 ranges, each being

.

{n each renge of the INM, ror exanple,
setting would be 120 ¢ivieions for that range;
the screa would be 120 divisions on that range.
the incresse in power level, the scrim trip set~

the powet incresse aTe due to contrel
edeguate protection against the
This snalysis
The most severe chse irvelves an

lsvels,
is not yet on

subcriticeal and the IRA system

thet the IRX channelclosest to
this snalysis show that the resctoc is scraz=ed
fuvel clallirg

thus maintaining MCPR above the
sgainst

1y provides protect ion
and

\
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APRM Rod Block Trip Setting

Reactor power level may be varied by moving control rods or by varying the recirculaticn flow
gate. The APRM system provices a control rod block to prevent gross rod withdrawal at constant
gecirculation flow rate to protect against grossly exceeding the MCPR Fuel Cladéding Integrity
Safety Linmit. This rod block trip setting, which is automatically varied with recirculetion
loop flow rate, prevents an increase in the reactor powe: level to excessive values cuw to
eontrol rod withdrawal, The flow variable trip setting grovides substantial margin frem fuel
denage, assuming & steady-stote operation at the trip setting, over the antire recirculation
flow range. The margin to the safety limit increases as the flow decreases for the specified
trip setting versus flow yelationship; therefore the worst-case MCPR which could occur €uring
steady-state operation is at 108% of rated thermal power because of the APRM rod block tzrip
setting, The actual power distridbution in the core is established by specified control rec
sequences and is monitored continuously by the incore LPFM system, As with APEM scram tIip
setting, the APRM rod block trip setting is adjusted downward if the maximum frection ol limit-
ing power density exceeds the fracsion of rated power, thus preserving the APRM rod blocu

safety margin. As with the scram setting, this may be accomplished by adjusting the APRM gains.
Raactor Lov Water Level Scran

The resctor low water level scram {s set at & point which will assure that the water level used
4n the bases for the safety limit is maintained, The scran setpoint is based on norral operat-
ing temperature and pressure conditions because the level instrumentation is density compensatel,

Beactor Low Low Water level ECCS Initiation Trip Point

The energency core cooling subsystems are designed to provice sufficient cocling to the core

to dissipate the enexgy associated withthe loss-of-coolant acciZent and Lo lieit fuel clacdiers
tesperature to well below the cladéding melting temperature to assure that ccre geoTmelry Temains
dintact anéd to limit any clacding metal-water Tedcticn to less than 1%, %0 accompiish thelr
{ntended function, the capac:ity 0f each emergency core cooling system omsonent was estasli.shel
Dased on the reactor low water level scram setpoint, To lower the setpoint of the low water
level scran would increase the capacity recuirement for each cf the LCCS compernents, Thus, the
reactor vessel low water level scram was set low enough to pernit margin for operation, yet will
pot be sat lower because of TCCS capacity regquirements,

The design of the ECCS components to meet the above criteria was deperdent on three previous.y
set parameters: the maximnm break size, the low water level scram setpoint, acd the ICCS

initiation setpeint, 7o lower the setpoin® for initiation of the ECCS cculd lead to a loss 2f
effective core cooling. To raise the ECCS initiation sezpoint would Be in & safZe direct.on h
but it would reduce the margin established to prevent actuation of the ECCS during normli ’
operation or during pormally expected transients,

!ﬁ:b&an Stop Valve Bcras

®he turbine stop valve closure scram trip anticipates the pressure. neutrcn flux, and heat flux
increase that could result from rapid closure of the turbine stop valves, With a screm trip
petsing of 100 of valve closule fram full ooan, the resultant increpse in surface heet flux i3
limited such that MCPR remains above the MCPP. fucl claddirg insegrity safety lamit even curing
the worst-case transient that sssumes the turbine bypass is closed, o

s.rbine Contcol Valve Fast Closure Scram

The turhine control valve fast closure scram is provided to anticipate the rapid increase in
pressure and neutron flux resulting from fast closure of the turbine control valves due tC @
load rejection and subsecuent failure of the bypass, i.e., it prevents MCPR from bgceming less
than the MCPR fuel cladding integrity safery limit for this transient, For the lcac
rejection w'thout bypass transient from 100% power, the peak heat £lux
(and therefore LEGR) increases On the order of 15% which provices wicde
margin to the value corresponding to 1% plastic strain of the cladding.

1.1/2.1-9
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L1741 REACTOR PROTLCTION SYSTLM

LIMITING CONDITIONS FOR OPERATION

Applicubility

Applies 10 the insirumentation and assedated g
viees which initite a rearinr wram

Objective:

To anure the operahiliny of the reacio provtion
shalem.

RURVEILLANCE RIQUIRIAMINTS
Applicabiliny :

Arplies 10 the surveillunce of the insirumentation
ond asscciuncd devices which iniliste rescior
Kram.

Objective:

To apecify the type and frequency o surveillance 1o
b applied 10 the protection insirumenistion

BPECIFICATIONS

A. The seipoints. minimum number of tip sys-
s, und niinimum numher of insirument
ehanncls that must be operihle for euch posi:
bon of the reactor mode switch shull be a
given in Tubies 1 |- through 314 The system
response times fiom the opening of the sensor
sontact up to and inchuding the opening of the
Irip actugtor contucts shall not exceed 50
milliseconds

Power when operating above 25%
Tated thermal power, either:

1. the APRM scram and rod
block settings shall be
reduced to the values
given by the equations

in Specificotions d:1.A.1
This may also

and 2,1,.D.
be accomplished by
increasing the APRM gain
as described therein,

2. the power distribution
ehnll be changed such

that the maximum fraction
of limiting power density

no longer excreds the
fraoction of ratcd power,

" 1f, during Operation, the maximum
" fraction of limiting power dens-
ity exceeds the fraction of rated

A Instrumentation systems shall he functior.ally
tested and culibrated an indicated in Tuhles
d0:land 4|2 respectively

B. Duily during reiiny power aperation. the vore
pover distributior shull Iw checked (o maximum
fraction of limiting power deng-

ity (MFLPD) and compared with the

fraction of rated pPower (FRP)
when operating above 25% rated
thermal power,

C. Whenitis deteimined thut o ehannel js ETIRN]
In the unsafe erndition and Column | of To.
bles 3.1-1 throuzh 3.1-3 cunnot be mey, that
trip sysiem musi be putin tie tapped vundition
Immediaicly Alloth « RPS chonnels that mon.
410 the same variadble shull be functionally
tested within B hours The UIp Svstem with i
failed channel may he unttippad for 3 period of
Ume not W eaceed | hour 10 concuet this
witing. As long ac the wip system with the
failed cannel eontaing at least one operahlc
ehanne! monitviug that same varighie. that
trip systen may he placed in the wuniripped

ition for short periods of time 10 liow
unctional testing of all RIS insirument chan.
nels s specificd by Tuble 4.1+ 1. The trip sysiem
may be in the untripped position far ho mare
than 8 hours per functiona! 1ol petieal for this
eting.

,. 1/“ 1-1
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C. Scram Insertion Times

The control rod system is analyzed to bring the reactor subcritical et
r’ a rate fast enough to prevent fuel damage, i.e., to prevent the MCFR
from hecoming less than the fuel cladding integrity safety limit.

“Analysis of the limiting power  trensient shows that the negative
reactivity rates resulting from the scram with the average re:zponse of
all the drives as given in the above specificaticn, provide the required
protection, and MCPR remains greater than the fuel cladding integrity

safety limit.

The minimum 2mount of reactivity
10 be inseried during a scram is controlied by permitting no more than 10% of the operable rods 1o have
long scram times In the analytical treatment of the transients, 290 milliseconds are allowed between a |
neutron sensor reaching the scram point and the start of motion of the control rods. This is adequate and
conservative when compared 1o the typically observed time delay of about 210 milliseconds. Approx-
imately 90 milliseconds afier neutron flux reaches the trip point, the pilot scram valve solenoid

deenergizes and 120 milliseconds later the control rod motion is estimated to actually beain, However,
200 milliseconds rather than 120 milliseconds is conservatively assumed for this time interval in the
transient analyses and is also included in the allowable scram insertion times specified in Specification

3:3.C.

The scram times for all control rods will be determined at the time of each refueling outage A
sepresentative sample of control rods will be scram tested following a
shutdown.

Scram times of new drives are approximately 2.5 (o 3 seconds; lower rates of change in scram times
following initial plent opzration at power are expected. The test schedule

provides reasonablic assurance of detection of slow drives before sysiem deterioration beyond the limits
of Specification 3.3.C. The program was developed on the basis of the statistical approach outlined below

C and judgment

The history of drive performance accumulated 1o date indicates thai the 90% insertion times of new and
overhauled drives approximate @ normal distribution about the mean which tends to hecome skewed
toward longer scram times us operating time is uccumulated. The probability of & drive not exceeding the
mean 90% insertion time by 0.75 seconds is greater than 0.999 for a normal distribution. The
mcasurement of the scram performance of the drives surrounding a drive exceeding the expected range
of scram performance will detect local variations and also provide assurance that local scram time limts
are not exceeded. Continucd monitoring of other drives excecding the expected range of scram times
provides surveillance of possible anomalous performance.

The numerical values assigned 1o the predicied scram performance are based on the analysis of the
Dresden 2 startup data and of data from othe; BWR's such as Nine Mile Point and Oyster Creck.

( The occurrence of scramn times within the limits, but significantly lonper than average, should bz viewed
. a3 an indication of a systematic problem with contiol rod drives, especially if the number of drives
exhibiting such scram times exceeds eight, the allowuble number of inoperable rods.
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