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Commonwe.AEdison 
One First Nation~aza, Chicago, Illinois 
Address Reply to: Post Office Box 767 
Chicago, Illinois 60690 

1974 

Regulatory Docket File.· 

Mr~ J. F. O'Leary, Director 
Directorate of Licensing 
Off ice of Regulation 
U.S. Atomic Energy Commission 
Washington, D.c. 20545 

Subject: Dresden Proposed Change to 
Facility Operating License DPR-25, AEC Dkt 50-249 

. Dear Mr. O'Leary: 

Pursuant to Section 50.59 of 10 CFR 50 and Paragraph 
3.B of Facility Operating License DPR-25, Commonwealth Edison 
Company hereby submits a proposed change to.Appendix A of DPR-:-25. 
The purpose of this change is to modify the limiting safety 
settings for the APRM flux scram and the .APRM rod block to· 
appropriate values for poth 7 x 7 and 8 x_8 matrix fuel. 

·The proposed changes are indicated on attached revised Pages 2, 
4, 5, SA, 6, 7, 9; 11, 14, 16, 16A, 17; 22 and 34·. 

-These changes have been reviewed and on the basis 
that the limits maintain tl)e previous safety margins·applied 
to 7 x 7 fuel and establish·, similar margins for the 8 x 8 
fuel, it has been deterinined that no.new or unreviewed safety 
consideration is involved with this proposed change. This 
conclusion is supported by th~ proposed change to Figure· 2.1-2 
(Page 9) showing that the limiting safety system settings are 
based· on the design peak linear heat generation rate of both 
7 x 7 and 8 x 8 fuel for the 1000~ power conditions. 

This proposed change has received both On- and Off-Site 
review and approval. 

Three (3). signed originals and 37 copies of this 
propo~ed change are submitted for your review. 

Ver~ours, 

. s. Abel 
Licensing Administrator 
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and abnormal situations can be safely 
controlled. · 

I. Limiting Safety System Setting (LSSS) - The 
limiting safety system settings are settings on 
instrumentation which initiate the autom.atic 
protective action at a level such that the safety 
limits will not be exceeded. The region 
between the safety limit and these settings 
represents margin with normal operation lying 
below these settings. The margin has been 
established so that with proper operation of the 
instrumentation the safety limits will nev~r be 
exceeded. 

J. Limiting Total Peaking Fa~tor - The 
Limiting Total Peaking Factor (LTPF) 

.K. 

L. 

is the lowest Total Pe~king Factor which 
limits a fuel type to a Linear Heat 
Generation Rate {LHGR) corresponding 
to the operating limit at 100% power. 

Logic System Functional Test - A logic sys-· 
tern functional test means a test of all relays : 
and contacts of a logic circuit from sensor 
to activated device to insure all compo.nents 
are operable per design intent. Where possi
ble, action will go to completion~ i.e., pumps 
will be started and valves opened. 

Minimum Critical Heat Flux Ratio (MCHFR) -
The lowest in-core ratio of critical heat flux 
(that heat flux which results in transition 
boiling) to the actual heat flux. 

Mode - ·The reactor mode is that which is M. --
established by the mode-selector-switch. 

N. Operable - A system or component shall be 
considered operable when it is capable of 
performing its intended function in its re
quired manner. 

. . o. Operating - Operating means that a system 
or component is performing its int~nded 
functions in its required manner. 

P. Operating Cycle - Interval between the end 
of one refueling outage and the end of the 
next subsequent refueling outage. 

Q. Primary Containment Integrity - Primary 
containment integrity m·eans that the drywell 
and pressure suppression chamber are intact 

, . 
..... --

c_~ 

and all of the following conditions are satisfied:-

R. 

!. All manual containment isolation valves on 
lines connecting t.o the reactor coolant sys
tem or· containment which are not required 
to be open during accident conditions are 
closed. 

2. At least one door in each airlock is closed 
and sealed. 

3. All automatic containment isolation valves 
are operable or deactivated in the isolated 
position. 

4. All blind flanges and manways are closed; 

Protective Instrumentation Definitions . e 
I. Instrument Channel - An instrument chan

nel means an arrangenient of a sensor and 
auxiliary equipment required .~9 generate 
and transmit to a trip system a .. single trip 
signal related to the plant parameter · 
monitored by that instrument channel. 
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Y. Secondary Containment Integrity - Secondary 
containment integrity means that the reac"tor 
building is intact and the following conditions 
are met: · 

1. At least one door in each access opening 
is closed. 

2. The standby gas treatment system is 
operable. 

3. All automatic ventilation system isolation 
valves are operable or are secured in the 
isolated position. 

Z. Shutdown - The reactor is in a shutdown con
dition when the reactor mode switch is in the 
shutdown mode position and no core alterations 
are being performed. When the mode switch is 
placed in the shutdown_pt>sition a rea'?tor 
scram is initiated, power to the control rod 
drives is removed, and the reactor protec-
tion system trip systems are de-energized. 

1. Hot Shutdown means conditions as above 
with reactor coolant temperature greater 
than 212°F. 

2. Cold Shutdown means conditions as. above 
with reactor coolant temperature equal 
to or less than 212°F. 

( 

AA. Simulated Automatic Actuation - Simulated 
. automatic actuation means applying a simu
lated signal· to the sensor to actuate the cir
cuit in question . 

. . -· ··-·- ····· 

BB. Total Peaking Factor - The Total'· Peaking 
Factor (TPF) is the highest product of 
radial, axial, and local peaking factors 
simultaneously operative at any segment 
of fuel rod. 

CC. Transition Boiling - Transition boiling means 
the boiling regime between nucleate and film 
boiling. Transition boiling is the regime in 
which both nucleate and film boiling occur 
intermittently with neither type being com
pletely stable. 
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1. 1 SAi,.ETY IJ:'IIIT 

1.1 FUEL C'I.ADDI.:\G INTEGRITY 

Applicability: 

Applies to the interrelated variables associ;i.tecl 
wi_th fuel thermal behavior. 

Objective; 

To establish limits below which the integrity of the 
fuel cladding is preserved. 

Spccificatior1: 

}A. \\ben the reactor pressure is greater th~:m 600 
psig the combination of recirculation flow and 
reactor thermal power-to-\\"atcr shall not ex
ceed the limit shown in Figure 1.1.1. The 
sakt_\· limit is exceeded when the recirculation 
fluw and thermal pu\ver-to-water cumlitions 
result in a point above or to the left of the 
limit line. · 

B. \\·bcn the reactor pressure is less than GOO 
psig or rccircul:-ition flow is less than 5~ of 
design, the reaetor thermal power-to-water 
shall not exceed -160 l\IW(t). 

C. 1. The neutron flux shall not exceed the 
scr:-im setting established in Specification 
2. 1. A for longer than 1. 5 seconds as 
indicated by the process computer. 

2. . When the process computer is out of ser
vice, this safety limit shall be assumed 
to be exceeded if the neutron flux exceeds 

( 

2.1 LDIITl:\G SAFETY SYSTI-::'11 SETT!:'\~ 

2.1 FUEL CLADDING IKTEGHITY 

'· 

Applicability: 

. Applies .to trip settings of the instruments nnd devices 
which arc provided to prevent the reactor system 
sa.fety limits from being,. exceeded •. 

Objective: 

·To define the level of the process variables at \\'hich 
autum:-itic· protective action is initiated to prevent the 
s:-ifcty limits from bei1:g exceeded. 

Spec ific:-i ti on; 

The limiting safct)· system settings shall be :-is 
specified below: 

A. Neutron Flux Scram 

* 1 ~ APRl'-1 - When the reactor mode switch is 
in the run position, the APR!-1 fiux scram 
setting shall be as shown in Figure 
2.1.1 unless the combination of power and 

-peak Ll!GR is above the curve in 
Figure 2 .·1. 2. Hhen the combination o.t"9 
power and peak LHGR is above the 
curve in Figure 2.1.2 a scram setting(s) 
as given by: 

. [LTPFJ 
S < .65W + [55) TPF 

where: 

s = setting in per cent of rated power 
w c recirculaticn loop flow in per cent 

of rated flow 
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1.1 SAFETY LIMIT 

_: '· 

2.1 LIMITING SAFETY SYSTEM SETTING 

TP':: = LTPF unless the coubi~a~ion of pO'..,rer 
and peak LHGR is above the curve 
in Figure 2 .1..:.2 at which point the · 
actual peaking factor value shall be 
used. 

3.05 for 7 x 7 fuel LTPF = 
LTPF = 

* 2. APRM 

3.01 for 8 x 8 fuel ~ 

V.'hen the reactor mode switch is in 
the st~rt-up/hot standby position, the 
APfu"l scram shall be set at less· than or 
equal to 15% of rated neutron flux. 

/ 

SA 
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1.1 SAFETY u11:1n 

the scram setting established by Specifi
cation 2.1. A and a control rod scram 
does not occur. 

D. Whenever the reactor is in the shutdown 
condition with irradiated fuel in the reactor 
vessel, the water level shall not be less than 
that corresponding to 12 inches above the top 
of the active fuel when it is seated in the core. 

/ 

2.1 Lli\IITI.NG SAFETY SYSTE:\I SETTJ:\G 

· * 3. IRM - The IRM flux scra~ setting shall be 
set at less than or equal to 120/125 of 
full scale. 

B. APRl\1 Rod Block - The APR:\I rod block setting 
shall be as shown in Figure 2. 1. 1 unless the ·. 
combination of power and· peak LHGR is above 
the curve in Figure 2. 1. 2. When the combina
tion of power and peak- LHGR is above the 
curve in Figure 2. 1. 2 a rod block.trip setting 
(SRB) as giyen by: · 

where: 

r LTPFJ 
LTPF 

the definitions used for the APRM scram 
trip apply. 

C. Reactor Low Water Level Scr:im setting shall be 
?:l-:1:3'' above the top of the active fuel at normal 
opcr:iting conditions. 

D. Heactor Low Low Water Level ECCS initiation 
-l" shall be 83'' ( 0 .. ) aho\·c the top of the acti\·e fuel 

at normal operating conditions. 

E. Turbine Stop V:ilve Scram shall be :olO<;(. valve 
closure from full open. 

F. Generator Load Hcjcction Scram shall initiate 
upon.actuation of the fast closure solenoid valves 
which trip the turbine control valves. 

G. :\Iain StC'amlinc isolation Valve L'losurc Scr:im 
sh:ill be ::; lOS; valve closure from full open. 

6 
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is based on a pressure of 1235 psig. In no case is 
reactor pressure ever expected to exceed 1250 psig, 
and therefore, the curves will cover all operating 
condjtions with mere interpolation. If reactor pres
sure should ever exceed 1250 psig during power 
operation, it would be assumed that the safety limit 
has been violated. For pressures between 600 psig, 
which is the lowest pressure used in the critical 1 

heat flux data, and 1000 psig, the upper curve is 
applicable with increased margin. 

The power shape assumed in the calculation of 
these curves was based on design limits and results 
in a Limiting Total Peaking 
Factor. For any peaking of 
smaller magnitude, tlie curves are conservative. 
The actual power distribution in the core is estab
l~shed by specified control rod sequences and is 
monitored continuously by the in-core Local Power 
Range Monitor (LPRM) System. However, to 
maintain applicability of the safety limit curve, the 
safety limit will be lowered according to the equation 
given on Figure 1.1.1 in the rare event of power 
operation with a total peaking factor in excess of 
the Limiting Total Peaking Factor. 

The feedwater temperature assumed was the maxi
mum design temperature output of the feedwater 
heaters at the given pressures and flows which is 
:J48°F for rated thermal power. For any lower feed
water temperature, subcooling is increased and the 
curves are conservative. · 

The water level assumed in the calculation of the 
.safety limit was that level corresponding to the 
bottom of the steam separator skirt (0" on the level 
instrument and approximately 12' above the top of 
the active fuel). This point is below the water level 
scram setpoint. As long as the water level is above 
this point the safety limit curyes are applicable; i.e., 
the amount of st~a:m carr.\' under would not be 
increased and therefore the core inlet enthalpy and 
subcooling would not he influenced. 

The values of the parameters involved in Figure 1. 1. 1 
can be determined from information available in the 
control room. Reactor pressure and flow are recorded 
and the Average Power Range Monitor (APRM) in-core 
nuclear instrumentation is calibrated to read in terms 
of percent rated power. 

The range in pressure and flow used for Specification 
1.1. A was 600 psig to 1250 psig and 5% to 100%, res.:_ 
pectively. Specification 1.1. B provides a reouire
ment on power level when operating below 600 psig or 
5Si flow. In general, Specification 1.1. B will only be 
applicable during startup, hot standby, or shutdown 
of the plant. A review of all the applicable low pres
sure and low flow data (1, 2) has shown the lowest 
data point for transition boiling to have a heat flux of 
144, 000 Btu/hr/ft2 . To assure applicability to the 
Dresden 3 fuel geometry and provide some margin, a 
factor of 1/2 was used to obtain the critical heat flux· 
i.e., critical heat flux was assumed to occur for ' 
these conditions at 72, 000 Btu/hr/ft2. Assuming a 
peaking factor of 3. o, this is equivalent to a core 
average power of 460 MW (t). (18C/t of rated). This 
value is applicable to ambient pressure and no flow 
conditions. For any· greater pressure or flow con
ditions, there is increased margin. 

During transient operation the heat flux (thermal 
power-to-water) would lag behind the neutron flux 
due to the inherent heat transfer time constant of 
the fuel which is 8-9 seconds. Also, the limiting 
safety system scram settings are at values which 

. will not allow the reactor to be operated above the 
safety limit during normal operation or during other 
plant operating situations which have been analyzed 

(1) E. Janssen, "Multi-Rod Burnout at Low Pressure," ASME Paper 62-HT-
26, August 1962. 

(2) K. M. Becker, "Burnout Conditions for Flow of Boiling Water in Vertica 
Rod Clusters," A_E-74 (Stockholm, Sweden), May 1962. 
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actually conducted from rated power but with the 
conservative void coefficient. 

Inherent in these analyses is the fact that steady
state operation without forced recirculation flow 
will not be permitted except during startup testing. 

In summary, the transients presented in the SAR 
were analyzed only up to the design flow control 
line and not above because: 

A. 

1. The licensed maximum steady-state power 
level is 2527 MWt. · 

2. The units cannot physically be brought 
above 2527 MWt unless abnormal operation 
is employed. 

3. Analyses of transients employ adequately 
conservative values of the controlling 
reactor parameters. 

4. The analysis model itself is demonstrated 
to be conservative. 

5. The analytical procedures now used result 
in a more logical answer than the alterna
tive method of assuming a higher strating 
power, which has been shown above to be 
unrealistic, than using values for the 
parameters. 

Neutron Flux Scram - The average power 
range monitoring (APRM) system, which is 
calibrated using heat balance data taken during 
steady-state conditions, reads in percent power. -
Since fission chambers provide the basic input 
signals, the APRM system responds directly 
to average neutron flux. During transients, 
the instantane'ous rate of heat transfer from the 
fuel (reactor thermal power) is less than the 
instantaneous neutron flux due to the tjme 

·constant of the fuel. Therefore, during tran
sients with an APRM scram setting as shown in 
Figure 2. 1. 1, the thermal power of the fuel 
will be less than that indicated by the neutron 
flux at the scram setting. Analysis reported in 
the SAR demonstrates that, even with a fixed 
120% scram trip setting, none of the postulated 
transients result in violation of the fuel safety 
limit and there is ·a substantial margin from 
fuel damage. Therefore, use of a flow-biased 
scram provides even additional margin. See 
pag~ 15 for further comparison. 
An increase in the APRM scram setting to 
greater than that shown in Figure 2.1.1 would e 
decrease the margin present before the thermal 
hydraulic safety limit is reached. The APRlVI 
scram setting was determined by an analysis of 
margins required to provide a reasonable range 
for maneuvering during operation. A reduction 
in this operating margin would increase the 
frequency of spurious scrams which have an 
adverse affect on reactor safety because of un-
nec~ssary thermal stress which it causes. 
Tlnjs, the APRM setting was selected because 
it provides adequate margin from the thermal 
hydraulic safety limit yet allows operating 

I 
margin which minimizes unnecessary scrams. 

The thermal hydraulic safety limit of Specifi
cation 1.1 was based on the Limiting Total 
Peaking Factor. A factor has been included 
on Figure 1~1.1 to adjust the safety limit~ 
the event peaking factor exceeds the Limitl'llf} 
Total Peaking Factor. Likewise, the scram 
setting should also.be adjusted to assure 
MCHFR does not become less than 1.0 in this 
degraded situation. This has been accomplished 
by use of Figure 2.1.2. If the combination of 
power and LHGR is greater than ·that shown 
by the curve, the APRM scram setting is 
adjusted downward by formula given in the 
specification. · The scram setting as given by 

14. 
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the equation will prevent MCHFR from becoming 
less than 1. 0 for the given heat flux condition 
for the worst expected transients. If the APRM 
scram setting should require a cha.nge due to an l 
abnormal peaking condition, it will be done by i 
changing the intercept point and thusf ~e entired 
flow bias curve will be shifted down. Below 20% 
·power -t"lta--peak LHGR normally will be 
less than or equal to 200fe power value. 
However. if the peak LHGR below 20% 
power exceeds the 200~ power value. the 
APRM scram and rod block settings shall 
be lowered by the formula in the 
s~ecifications. The above safety mar
gins are not significantly reduced 
because power maneuvers below 20"fe power 
are restricted to control rod movements 
due to the protective interlocks 
limiting recirculation pwnp operation 
to minimum speed. During this perio(i 
flow increases inherently occur with 
power increases. even with no recircu
lation pumps operating. Pump opera
tion enhances this. phenomenon at 
minimum pwnp speed. Since TPF improves 
with nearly every rod withdrawal. and 
power ascension must be accomplished by 
slow rod withdrawal. the specificatiCl'l 
provides operational flexibility while 
still maintaining adequate margin to the 
safety Limit. 

I 
·-For- operation in the startup mode while the re- . i 

actor is at low pressure, the PPm-~ s.:::ra:n setting 
of 151k, of rated power provides adequate thermal 
margin between the setpoint and the safety limit, 
1.8~~ of rated. The margin is adequate to accom~ 
modate anticipated maneµvers associated with 
power plant startup. Effects of increasing 

. pressure at zero o.r low void content are minor, l 
cold water from sources available during start-
up is not much colder than that already in the 
system, temperature coefficients are small, 
anc! Control r;od p.:ittcrns are (\Onst_n.incd to be 

* 
* 

li"niform by operating procedures backed up by 
the rod w.orth minimizer. Worth of individual 
rods is very low in a uniform rod pattern. 
Thus, of all possible sources of reactivity in
put, uniform control rod withdrawal is the most 
probable cause of significant power rise. Be
cause the flux distribution associated with urJ
form rod withdrawals does not involve high 
local peaks, and because sever.al rods must be 
moved to change power by a significant percent
nge of rated power, the rate of power rise is 
very slow. Generally the heat fl LL" is in near 
equilibrium with the fission rate. In an as
sumed uniform rod withdrawal approach to the 
scram level, the rate of power rise is no more e 
than 5 percent of rated power per minute, and · 

the A?~V; system would be more than adeqiutc to 
assure a scram before file power could exceed 
the s:lfety limit. T'nc:: J.5% 22·! s::::::-c.:::: Drr.ains ci:
tive until the mode S\Vitch is pl:lced in the run 
position. This switch occurs when reactor 
pressure is greater than 850 psig. 

The analysis to support operation at various 
. power and flow relationships h::!s considerc-d 
operation with either one or two recirculation 
pumps. During steady-state operation with one 
recirculation pump operating the equalizer line 
shall be open. Analyses of tnnsients from this 
operating condition are less severe than the 
same transients from the two pump operation. 

. . .e * The IRM system consists of 8 chambers, 4 in 
each of the reactor protection system logic 
channels, arranged in the core as shown in 
Figure 7 .4.4 of the FSAH~. The. IRM" is a 5 
decade i:!1.strument which covers the range of 
power level between that covered by the S&\1 
and the APRH. The 5 decades are covered by 
the IRH by means of a range switch and the 
5 decades are broken down into 10 rans-es, 

(Change #3.,) · 16 
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each being 1/2 (>£ a decade in size. The IRM 
scram settin<j of 120 divisions· is active in 

. each range of the IRM. For e~ample, if the · 
instrument were on range 1, the scram setting 
would be at 120 divisions for that range: 
likewise, if the instrument were on range s. 
the scram setting would be 120 divisions on 
that range. Thus, as the IRM is ranged up to 
accommodate the .inC4ease in power level, the 
scram setting is .:a!.:so .·.ranged up. In the 
start-up/hot standby mode, a scram at 120 
divisions on the instrument is less than ·15% 
power, except for range 10 oil the instrument. 
Thus, the scram setting on the IRM is also 
less than the 15% scra.'ll on· the APRM, except 
in the 10th range. The IRM scram provides 
pr?tection for changes which occur, both 
locally and over the entire core. The IRM, 
because of the scram arrangement discussed 
above, ~hus provides additional or back-up 
protection to the APRM 15% scram in the 
start-up and hot standby mode. The most 
sig~ificant so~rces of reactivity change . 
during the power increase are due to control 
rod withdrawal. For in-sequence control rod 
withdrawal, the rate of change of power is 
slow enough due to the physical limitation 
of withdrawing control rods, that heat flux 
is in equilibrium with the neutron flux and 
an IRM scra'll would result in a reactor 
shutdown.well before any safety limit or 
the APRM 15% scrain occurred. For the case 
of a single control rod withdrawal error 
this transient has been analyzed in section 

. 7.4.4.3 of the·FsAR. In order to ensure . . 

·that the IRi."1 provided adequate protection 
against the single rod withdrawal err9r, a 
range of rod withd~awal accidents was 
analyzed. This analysis included starting 
the accident at various power levels. The 
most severe case involves an initial 
condition in which the reactor is 
just subcritical and the IRM system 
is not yet on scale. This coudition 
exis~at quarter rod density. Quarter 
rod density is illustratGd in Section 
7.4.5 of the FSAR. Additional 
conservatism was taken in thisJ.analysis ~ 
by assuming that the IRl-1 channel closest 

. to the withdrawn rod is bypassed. The 
results of this analysis shew that the 
reactor is scra.rni-:i.ed and peak pm·:er 
limited to 1% of rated pm.'er, t[:.'.ls 
maintaining heat flux within t~ose 
values specified in the safety li..111it 
for this condition of plant op~ration. 
Based on the above analysis, the IR! 
provide~ protection against lccal control 
rod withdrawal errors and co~ti~uous 
withdrawal of control rods in sequence 
and· provides back-up protection for the 
APRM. e 
.. 
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;=· · B. ·· APR~! Control Rod Block Trips - Reactor 
power level may be varied by moving control 
rods or by varying the recirculation flow rate. 
The APRM system provides a control rod block 
to prevent rod withdrawal beyond a given point. 
at constant recirculation flow rate, and thus to 
protect against exceeding a l\1 CHFR of unity. 

---"':.......=TI=i!§_ro_ll_l:>lock setpoint, which is automatically 
varied with recirculation flow rate, prevents 
an increase in the reactor power level to exces
sive values due to control rod withdrawal. The 
specified flow variable setpoint provides sub
stantial margin from fuel damage, assuming 
steady-state operation at the setpoint, over the 
entire recirculation flow range. The margin 
to the safety limit increases as the flow de
creases for the .specified trip point vs. flow 
relationship; therefore, the worst case l\'ICHFR 
during steady-state operation is at lOS';t of. 
rated power. Peaking factors as specified in 
Section 3. 2. 5 of the SAR were considered. The 
tob.l peaking factor was 3. 0. The actual power 
distribution in the core is established by speci
fied control rod sequences and is monitored 
continuously by the in-core LPR'.'vI system. As 
with the APR.l\i scram setting, the APR:\! rod 

·r. block setting is adjusted down.ward if peaking 
factors are greater than the Lirnitir
Total Peaking Factor. This assures 
rod block will occur before :\lCHFR becomes 
less than l. 0 even for this degraded case. The 
rod block setting is changed by changing the 
intercept point of the flow bias curve; thus, the 
entire curve will be shifted downward. 

C. Reactor Low \.\'ater Level Scram - The reactor 
low w:iter level scram is set at a point which 
will assure that the water level used in the 
bases for the saJety limit is maintained. . The 
sc.ram setpoint is based. on normal operating 
temperature and pressure conditions because 
the lcYel instrumcnt.ition is density compensated. 

( 

D. Rc;ictor Low L::>w Water Level ECCS Initbtion 
Trip Point - 'The emergency core cooling sub
systems are designed to provide sufficient cool
ing to the core to dissipate the energy ::issoci
ated with the loss of coal::int accident and to 
limit fuel clad temperature to \vel l below the 
clad melting temperature to ::issure that core 
geometry remains intact and to limit any clad 
met::il-water reaetion to less than lS(. To ac- · 
complish their i.ntendccl function, the capacity 
of each emergency core cooling system com
ponent was est..1blished based on the reactor low 
water level scram sctpoint. To lower the set
point of the .low \\':J.ter level scram would in
crease the cap::i.city requirement for each of the 
ECCS components. Thus, the reactor vessel 
low water level scram w::i.s set low enourrh to 

t:> 

permit margin for operation, yet will not be 
set lower because of ECCS capacity require-
ments. · 

The design of the ECCS components to meet the 
above criteria \Vas dependent on three previously 
set p:lrameters: the maximum break size the 
low water level scram setpoint and the EC

1

CS 
initiation setpoint. To lower the setpoint for 
initiation of the ECCS could lead to a loss of 
effective core cooling. To raise the ECCS 
initiation setpoint would be in a s:ife direction · 
but it \vould reduce the margi:-i established to ' 
prevent actuation of the ECCS during normal 

. oper:ition or during normally expected tran-
sients. · · 

17 
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3. 1 LIMITING CONDITION FOR OPERATION 

3.1 REACTOR PROTECTION SYSTEM 

Applicability: 

Applies to the instrumentation and associated de
vices which initiate a reactor scram. 

I 

Objective: 

To assure the operability of the reactor protection 
system. 

Specification: 

A. The setpoints, minimum number of trip systems;· 
and minimum number of instrument channels that 
must be operable for each position of the reactor 
mode switch shall be as given in Table 3. 1. 1. The 
response times of the individual functions shall not 
exceed 0. 10 second. · · · 

B. During operation with a Limiting 
Total Peaking Factor, either: 

a. The APRM scram and rod block set
tings shall be reduced to the 
values given by the equations in 
Specifications 2.1.A.l and 2.1.B; 
or 

b. The power distribution shall be 
changed such that a Limiting 
Total Peaking Factor no long.er 
exists. 

( 

4.1 SURVEILLANCE REQUIREMENT 

4.1 REACTOR PROTECTION SYSTEM 

Applicability: 

Applies to the surveillance of the instrumentation 
and associated devices which initiate reactor 
scram. 

Objective: 

To specify the type and frequency of surveillance 
to be applied to the protection instrumentation. 

Specification: 

A. Instrumentation systems shall be functionally 
tested and calibrated as indicated in Tables · 
4. 1.1 and 4.1. 2, respectively. 

! 

B. Daily during reactor power operation, the 
peak LHGR shall be determined and the 
core power distribution shall be checked 
for Limiting Total Peaking Factor. 

22 
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a half scram and rod block condition. Thus, 
if the calibration were performed during oper
ation, flux shaping would not be possible. 
Based on experience at other generating 
stations, drift of instruments, such as those 
in the Flow Biasing Nework, is not significant 
and therefore, to avoid spurious scrams, a 
calibration frequency of each refueling outage 
is established. · 

Group (C) devices are active only during a 
given portion of the operational cycle. For 
example, the IRM is active during startup and 
inactive during full-power operation. Thus~ 
the only test that is meaningful is the one per
formed just prior to shutdown or startup; i. e;<, 
·the tests that are performed just prior to usel• 
of the instrument. 

Calibration frequency of the instrument chan
nel is divided into two groups. These are as 
follows: 

1. Passive type indicating devices that can 
be compared with like units on a continu
ous basis. 

2. Vacuum tube or semiconductor devices 
and detectors that drift or lose 
sensitivity. 

Experience with passive type instruments in 
Commonwealth Edison generating stations and 
substations indicates that the specified calibra
tions are adequate. For those devices which. 
employ amplifiers, etc., drift specifications 
call for drift to be less than 0. 4%/month; i.e., 
in the period of a month a drift of .4% would 
occur and thus providing for adequate margin: 

B. 

For the APRM system drift of electronic 
apparatus is not the only consideration in de
termining a calibration frequency. Change in 
power distribution and loss of chamber sensi
tivity dictate a calibration every seven days. 
Calibration on this frequency assures plant 
operation at or below thermal limits. 

/ 

A comparison of Tables 4. 1.1 and 4.1. 2 
indicates that six instrument channels have not 
been included in the latter Table. These are: 

-

Mode Switch in Shutdown, Manual Scram, High 
Water Level in Scram Discharge Tank, Main 
Steam Line Isolation Valve Closure, Generator 
Load Rejection, and Turbine Stop Valve 
Closure. All of the devices or sensors associ
ated with these scram functions are simple 
on-off switches and, hence, calibration is not 
applicable, i.e.,. ~lie switch is either on or 
off. Further, these switches are mounted 
solidly to the device and have a very low 
probability of moving, e.g. the switches in · 
the scram 9ischarge volume tank. Based on 
the above, no calibration is required for these 
six instrument channels. 

• 

The peak LHGR shall be checked once 
per day to determine if the APRM scram ~ 
requires adjustment. This may normally 
be done by checking the LPRM readings, TIP 
traces, or process computer calculations~ 

· Only a small number of control rods are 
moved daily and thus the peaking factors 
are not expected to change significantly • 
and thus a daily check of the peak LHGR is 
adequate. 
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