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SDM 
3.1.1

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.1 SHUTDOWN MARGIN (SDM)

LCO 3.1.1 SDM shall be:

a. > 0.38% &k/k, with the highest worth control rod 
analytically determined; or 

b. > 0.28% Ak/k, with the highest worth control rod 
determined by test.

APPLICABILITY: MODES 1, 2, 3, 4, and 5.

ACTIONS 

CONDITION REOUIRED ACTION COMPLETION TIME 

A. SDM not within limits A.1 Restore SDM to within 6 hours 
in MODE 1 or 2. limits.  

B. Required Action and B.1 Be in MODE 3. 12 hours 
associated Completion 
Time of Condition A 
not met.  

C. SDM not within limits C.1 Initiate action to Immediately 
in MODE 3. fully insert all 

insertable control 
rods.  

D. SDM not within limits D.1 Initiate action to Immediately 
in MODE 4. fully insert all 

insertable control 
rods.  

AND 

(continued)
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SDM 
3.1.1

ACTIONS 

CONDITION REOUIRED ACTION COMPLETION TIME 

D. (continued) D.2 Initiate action to 1 hour 
restore secondary 
containment to 
OPERABLE status.  

AND 

D.3 Initiate action to 1 hour 
restore one standby 
gas treatment (SGT) 
subsystem to OPERABLE 
status.  

AND 

D.4 Initiate action to 1 hour 
restore isolation 
capability in each 
required secondary 
containment 
penetration flow path 
not isolated.  

E. SDM not within limits E.1 Suspend CORE Immediately 
in MODE 5. ALTERATIONS except 

for control rod 
insertion and fuel 
assembly removal.  

AND 

E.2 Initiate action to Immediately 
fully insert all 
insertable control 
rods in core cells 
containing one or 
more fuel assemblies.  

AND 

(continued)
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SDM 
3.1.1

ACTIONS 

CONDITION REOUIRED ACTION COMPLETION TIME 

E. (continued) E.3 Initiate action to I hour 
restore secondary 
containment to 
OPERABLE status.  

AND 

E.4 Initiate action to 1 hour 
restore one SGT 
subsystem to OPERABLE 
status.  

AND 

E.5 Initiate action to 1 hour 
restore isolation 
capability in each 
required secondary 
containment 
penetration flow path 
not isolated.

Quad Cities 1 and 2 3.1.1-3 Amendment No.



SDM 
3.1.1

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.1.1 Verify SDM is: Prior to each 
in vessel fuel 

a. > 0.38% Ak/k with the highest worth movement during 
control rod analytically determined; fuel loading 
or sequence 

b. > 0.28% Ak/k with the highest worth AND 
control rod determined by test.  

Once within 
4 hours after 
criticality 
following fuel 
movement within 
the reactor 
pressure vessel 
or control rod 
replacement

Quad Cities 1 and 2 Amendment No.3.1.1-4



Reactivity Anomalies 
3.1.2

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.2 Reactivity Anomalies

LCO 3.1.2 

APPLICABILITY:

The reactivity difference between the monitored core keff and 
the predicted core keff shall be within ± 1% Ak/k.  

MODES 1 and 2.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Core reactivity A.1 Restore core 72 hours 
difference not within reactivity difference 
limit, to within limit.  

B. Required Action and B.1 Be in MODE 3. 12 hours 
associated Completion 
Time not met.

Quad Cities 1 and 2 3.1.2-1 Amendment No.



Reactivity Anomalies 
3.1.2

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.2.1 Verify core reactivity difference between Once within 
the monitored core keff and the predicted 24 hours after 
core keff is within ± 1% Ak/k. reaching 

equilibrium 
conditions 
following 
startup after 
fuel movement 
within the 
reactor 
pressure vessel 

or control rod 
replacement 

AND 

1000 MWD/T 
thereafter 
during 
operations in 
MODE I

Quad Cities 1 and 2 3.1.2-2 Amendment No.



Control Rod OPERABILITY 
3.1.3

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.3 Control Rod OPERABILITY

LCO 3.1.3 

APPLICABILITY:

Each control rod shall be OPERABLE.  

MODES 1 and 2.

ACTIONS

-------------------------------- -NOTE NOTE ------------------------- -----------
Separate Condition entry is allowed for each control rod.  

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One withdrawn control -------------NOTE-----------
rod stuck. Rod worth minimizer (RWM) may 

be bypassed as allowed by 
LCO 3.3.2.1, "Control Rod 
Block Instrumentation," if 
required, to allow continued 
operation.  

A.1 Verify stuck control Immediately 
rod separation 
criteria are met.  

AND 

A.2 Disarm the associated 2 hours 
control rod drive 
(CRD).  

AND 

(continued)
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Control Rod OPERABILITY 
3.1.3

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. (continued) A.3 Perform SR 3.1.3.2 24 hours from 
and SR 3.1.3.3 for discovery of 
each withdrawn Condition A 
OPERABLE control rod. concurrent with 

THERMAL POWER 
greater than the 
low power 
setpoint (LPSP) 
of the RWM 

AND 

A.4 Perform SR 3.1.1.1. 72 hours 

B. Two or more withdrawn B.1 Be in MODE 3. 12 hours 
control rods stuck.  

C. One or more control C.1 ---------NOTE-------
rods inoperable for RWM may be bypassed 
reasons other than as allowed by 
Condition A or B. LCO 3.3.2.1, if 

required, to allow 
insertion of 
inoperable control 
rod and continued 
operation.  

Fully insert 3 hours 
inoperable control 
rod.  

AND 

C.2 Disarm the associated 4 hours 
CRD.  

(continued)
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Control Rod OPERABILITY 
3.1.3

ACTIONS 

CONDITION REOUIRED ACTION COMPLETION TIME 

D. ---------- NOTE --------- D.1 Restore compliance 4 hours 
Not applicable when with analyzed rod 
THERMAL POWER position sequence.  
> 10% RTP.  
----------------------. -O R 

Two or more inoperable D.2 Restore control rod 4 hours 
control rods not in to OPERABLE status.  
compliance with 
analyzed rod position 
sequence and not 
separated by two or 
more OPERABLE control 
rods.  

E. Required Action and E.1 Be in MODE 3. 12 hours 
associated Completion 
Time of Condition A, 
C, or D not met.  

OR 

Nine or more control 
rods inoperable.

Ouad Cities 1 and 2 3.1.3-3 Amendment No.



Control Rod OPERABILITY 
3.1.3

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.3.1 Determine the position of each control rod. 24 hours 

SR 3.1.3.2 ------------------- NOTE -------------------
Not required to be performed until 7 days 
after the control rod is withdrawn and 
THERMAL POWER is greater than the LPSP of 
RWM.  

Insert each fully withdrawn control rod at 7 days 
least one notch.  

SR 3.1.3.3 ------------------- NOTE -------------------
Not required to be performed until 31 days 
after the control rod is withdrawn and 
THERMAL POWER is greater than the LPSP of 
the RWM.  
------------------------------------------

Insert each partially withdrawn control rod 31 days 
at least one notch.  

SR 3.1.3.4 Verify each control rod scram time from In accordance 
fully withdrawn to 90% insertion is with 
< 7 seconds. SR 3.1.4.1, 

SR 3.1.4.2, 
SR 3.1.4.3, and 
SR 3.1.4.4 

(continued)
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Control Rod OPERABILITY 
3.1.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.1.3.5 Verify each control rod does not go to the 
withdrawn overtravel position.

FREQUENCY
J.

Each time the 
control rod is 
withdrawn to 
"full out" 
position 

AND 

Prior to 
declaring 
control rod 
OPERABLE after 
work on control 
rod or CRD 
System that 
could affect 
coupling

I ______________________________

Quad Cities 1 and 2 3.1.3-5 Amendment No.



Control Rod Scram Times 
3.1.4

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.4 Control Rod Scram Times

LCO 3.1.4

APPLICABILITY:

a. No more than 12 OPERABLE control rods shall be "slow," 
in accordance with Table 3.1.4-1; and 

b. No more than 2 OPERABLE control rods that are "slow" 
shall occupy adjacent locations.

MODES 1 and 2.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Requirements of the A.1 Be in MODE 3. 12 hours 
LCO not met.

SURVEILLANCE REQUIREMENTS 

------------------------------------- NOTE ------------------------------------
During single control rod scram time Surveillances, the control rod drive 
(CRD) pumps shall be isolated from the associated scram accumulator.  
.. .. .. .. .. . .. .. .. .. ...-------------------------------------------------------

SURVEILLANCE FREQUENCY 

SR 3.1.4.1 Verify each control rod scram time is Prior to 
within the limits of Table 3.1.4-1 with exceeding 
reactor steam dome pressure > 800 psig. 40% RTP after 

each reactor 
shutdown 
> 120 days 

(continued)
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Control Rod Scram Times 
3.1.4

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.4.2 Verify, for a representative sample, each 120 days 
tested control rod scram time is within the cumulative 
limits of Table 3.1.4-1 with reactor steam operation in 
dome pressure > 800 psig. MODE 1 

SR 3.1.4.3 Verify each affected control rod scram time Prior to 
is within the limits of Table 3.1.4-1 with declaring 
any reactor steam dome pressure. control rod 

OPERABLE after 
work on control 
rod or CRD 
System that 
could affect 
scram time 

SR 3.1.4.4 Verify each affected control rod scram time Prior to 
is within the limits of Table 3.1.4-1 with exceeding 
reactor steam dome pressure > 800 psig. 40% RTP after 

fuel movement 
within the 
affected core 
cell 

AND 

Prior to 
exceeding 
40% RTP after 
work on control 
rod or CRD 
System that 
could affect 
scram time

Quad Cities 1 and 2 3.1.4-2 Amendment No.



Control Rod Scram Times 
3.1.4 

Table 3.1.4-1 (page 1 of 1) 
Control Rod Scram Times 

------------------------------------- NOTES -----------------------------------
1. OPERABLE control rods with scram times not within the limits of this Table 

are considered "slow." 

2. Enter applicable Conditions and Required Actions of LCO 3.1.3, "Control 
Rod OPERABILITY," for control rods with scram times > 7 seconds to 90% 
insertion. These control rods are inoperable, in accordance with SR 
3.1.3.4, and are not considered "slow." 

.. . .. . .. . .. . .. . .. . ...--------------------------------------------------------

SCRAM TIMES(a)(b) (seconds) 
when REACTOR STEAM DOME 

PERCENT INSERTION PRESSURE > 800 psig 

0.36 

20 0.84 

50 1.86 

90 3.25 

(a) Maximum scram time from fully withdrawn position based on 
de-energization of scram pilot valve solenoids at time zero.  

(b) Scram times as a function of reactor steam dome pressure when 
< 800 psig are.within established limits.

Ouad Cities 1 and 2 3.1.4-3 Amendment No.



Control Rod Scram Accumulators 
3.1.5

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.5 Control Rod Scram Accumulators

LCO 3.1.5 

APPLICABILITY:

Each control rod scram accumulator shall be OPERABLE.  

MODES 1 and 2.

ACTIONS

-------------------------------------N O T E OTE-- ----------------------- -- ------
Separate Condition entry is allowed for each control rod scram accumulator.  
.. .. .. .. .. . .. .. .. .. ...-------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One control rod scram A.1 ----- NOTE ---
accumulator inoperable Only applicable if 
with reactor steam the associated 
dome pressure control rod scram 
> 900 psig. time was within the 

limits of 
Table 3.1.4-1 during 
the last scram time 
Surveillance.  

Declare the 8 hours 
associated control 
rod scram time 
"slow." 

OR 

A.2 Declare the 8 hours 
associated control 
rod inoperable.  

(continued)
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Control Rod Scram Accumulators 
3.1.5

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Two or more control B.1 Restore charging 20 minutes from 
rod scram accumulators water header pressure discovery of 
inoperable with to > 940 psig. Condition B 
reactor steam dome concurrent with 
pressure > 900 psig. charging water 

header pressure 
< 940 psig 

AND 

B.2.1 --------- NOTE------
Only applicable if 
the associated 
control rod scram 
time was within the 
limits of 
Table 3.1.4-1 during 
the last scram time 
Surveillance.  

Declare the 1 hour 
associated control 
rod scram time 
"slow." 

OR 

B.2.2 Declare the 1 hour 
associated control 
rod inoperable.  

(continued)
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Control Rod Scram Accumulators 
3.1.5

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. One or more control C.1 Verify all control Immediately upon 
rod scram accumulators rods associated with discovery of 
inoperable with inoperable charging water 
reactor steam dome accumulators are header pressure 
pressure < 900 psig. fully inserted. < 940 psig 

AND 

C.2 Declare the 1 hour 
associated control 
rod inoperable.  

D. Required Action B.1 or D.1 ---------NOTE --------
C.1 and associated Not applicable if all 
Completion Time not inoperable control 
met. rod scram 

accumulators are 
associated with fully 
inserted control 
rods.  

Place the reactor Immediately 
mode switch, in the 
shutdown position.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.5.1 Verify each control rod scram accumulator 7 days 
pressure is > 940 psig.

Ouad Cities 1 and 2 Amendment No.3.1.5-3



Rod Pattern Control 
3.1.6

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.6 Rod Pattern Control

LCO 3.1.6 

APPLICABILITY:

OPERABLE control rods shall comply with the requirements of 
the analyzed rod position sequence.  

MODES 1 and 2 with THERMAL POWER < 10% RTP.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more OPERABLE A.1 ---------NOTE-------
control rods not in Rod worth minimizer 
compliance with the (RWM) may be bypassed 
analyzed rod position as allowed by 
sequence. LCO 3.3.2.1, "Control 

Rod Block 
Instrumentation.

Move associated 8 hours 
control rod(s) to 
correct position.  

OR 

A.2 Declare associated 8 hours 
control rod(s) 
inoperable.  

(continued)
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Rod Pattern Control 
3.1.6

ACT-IONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Nine or more OPERABLE B.1 ---------NOTE-------
control rods not in Rod worth minimizer 
compliance with the (RWM) may be bypassed 
analyzed rod position as allowed by 
sequence. LCO 3.3.2.1.  

Suspend withdrawal of Immediately 

control rods.  

AND 

B.2 Place the reactor 1 hour 
mode switch in the 
shutdown position.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.6.1 Verify all OPERABLE control rods comply 24 hours 
with the analyzed'rod position sequence.

Quad Cities I and 2 Amendment No.3.1.6-2



SLC System 
3.1.7

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.7 Standby Liquid Control (SLC) System

LCO 3.1.7 Two SLC subsystems shall be OPERABLE.

APPLICABILITY: MODES 1 and 2.

ACTIONS 

CONDITION REHUIRED ACTION COMPLETION TIME 

A. One SLC subsystem A.1 Restore SLC subsystem 7 days 
inoperable, to OPERABLE status.  

B. Two SLC subsystems B.1 Restore one SLC 8 hours 
inoperable, subsystem to OPERABLE 

status.  

C. Required Action and C.1 Be in MODE 3. 12 hours 
associated Completion 
Time not met.

Quad Cities 1 and 2 3.1.7-1 Amendment No-



SLC System 
3.1.7

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.7.1 Verify available volume of sodium 24 hours 
pentaborate solution is within the limits 
of Figure 3.1.7-1.  

SR 3.1.7.2 Verify temperature of sodium pentaborate 24 hours 
solution is within the limits of 
Figure 3.1.7-2.  

SR 3.1.7.3 Verify temperature of pump suction piping 24 hours 

is > 83 0 F.  

SR 3.1.7.4 Verify continuity of explosive charge. 31 days 

SR 3.1.7.5 Verify the concentration of sodium 31 days 
pentaborate in solution is within the 
limits of Figure 3.1.7-1. AND 

Once within 
24 hours after 
water or sodium 
pentaborate is 
added to 
solution 

AND 

Once within 
24 hours after 
solution 
temperature is 
restored within 
the limits of 
Figure 3.1.7-2 

(continued)

Quad Cities 1 and 2 3.1.7-2 Amendment No.



SLC System 
3.1.7

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.7.6 Verify each SLC subsystem manual valve in 31 days 
the flow path that is not locked, sealed, 
or otherwise secured in position is in the 
correct position, or can be aligned to the 
correct position.  

SR 3.1.7.7 Verify each pump develops a flow rate In accordance 
> 40 gpm at a discharge pressure with the 
> 1275 psig. Inservice 

Testing Program 

SR 3.1.7.8 Verify flow through one SLC subsystem from 24 months on a 
pump into reactor pressure vessel. STAGGERED TEST 

BASIS 

SR 3.1.7.9 Verify all heat traced piping between 24 months 
storage tank and pump suction is unblocked.  

AND 

Once within 
24 hours after 
piping 
temperature is 
restored within 
the limits of 
Figure 3.1.7-2

Quad Cities I and 2 Amendment No.3.1.7-3



SLC System 
3.1.7
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Sodium Pentaborate Concentration, % by Weight

Figure 3.1.7-1 (page 1 of 1) 
Sodium Pentaborate Volume Requirements
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SLC System 
3.1.7
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Sodium Pentaborate Temperature Requirements
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SDV Vent and Drain

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.8 Scram Discharge Volume (SDV) Vent and Drain Valves

LCO 3.1.8 Each SDV vent and drain valve shall be OPERABLE.

APPLICABILITY: MODES 1 and 2.  

ACTIONS 

------------------------------------- NOTES -----------------------------------
1. Separate Condition entry is allowed for each SDV vent and drain line.  

2. An isolated line may be unisolated under administrative control to allow 
draining and venting of the SDV.  

.. . . . . . . . . . . . . . ..------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more SDV vent A.1 Isolate the 7 days 
or drain lines with associated line.  
one valve inoperable.  

B. One or more SDV vent B.1. Isolate the 8 hours 
or drain lines with associated line.  
both valves 
inoperable.  

C. Required Action and C.1 Be in MODE 3. 12 hours 
associated Completion 
Time not met.

Quad Cities I and 2

Valves 
3.1.8

3.1.8-1 Amendment No.



SDV Vent and Drain Valves 
3.1.8

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.8.1 ------------------- NOTE------------------
Not required to be met on vent and drain 
valves closed during performance of 
SR 3.1.8.2.  

Verify each SDV vent and drain valve is 31 days 
open.  

SR 3.1.8.2 Cycle each SDV vent and drain valve to the 92 days 
fully closed and fully open position.  

SR 3.1.8.3 Verify each SDV vent and drain valve: 24 months 

a. Closes in < 30 seconds after receipt 
of an actual or simulated scram 
signal; and 

b. Opens when the actual or simulated 
scram signal is reset.

Quad Cities 1 and 2 3.1.8-2 Amendment No.



SDM 
B 3.1.1

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.1 SHUTDOWN MARGIN (SDM) 

BASES

BACKGROUND SDM requirements are specified to ensure:

a. The reactor can be made subcritical from all operating 
conditions and transients and Design Basis Events; 

b. The reactivity transients associated with postulated 
accident conditions are controllable within acceptable 
limits; and 

c. The reactor will be maintained sufficiently 
subcritical to preclude inadvertent criticality in the 
shutdown condition.  

These requirements are satisfied by the control rods, as 
described in UFSAR, Sections 3.1.5 and 4.6.2.1 (Ref. 1), 
which can compensate for the reactivity effects of the fuel 
and water temperature changes experienced during all 
operating conditions.

APPLICABLE 
SAFETY ANALYSES

Having sufficient SDM assures that the reactor will become 
and remain subcritical after all design basis accidents and 
transients. For example, SDM is assumed as an initial 
condition for the control rod-removal error during refueling 
(Ref. 2) accident. The analysis of this reactivity 
insertion event assumes the refueling interlocks are 
OPERABLE when the reactor is in the refueling mode of 
operation. These interlocks prevent the withdrawal of more 
than one control rod from the core during refueling.  
(Special consideration and requirements for multiple control 
rod withdrawal during refueling are covered in Special 
Operations LCO 3.10.5, "Multiple Control Rod Withdrawal
Refueling.") The analysis assumes this condition 'is 
acceptable since the core will be shut down with the highest 
worth control rod withdrawn, if adequate SDM has been 
demonstrated.

Prevention or mitigation of positive reactivity insertion 
events is necessary to limit the energy deposition in the 
fuel, thereby preventing significant fuel damage, which 

(continued)
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SDM 
B 3.1.1

BASES

APPLICABLE could result in undue release of radioactivity. Adequate 
SAFETY ANALYSES SDM ensures inadvertent criticalities do not cause 

(continued) significant fuel damage.  

SDM satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).  

LCO The specified SDM limit accounts for the uncertainty in the 
demonstration of SDM by testing. Separate SDM limits are 
provided for testing where the highest worth control rod is 
determined analytically or by measurement. This is due to 
the reduced uncertainty in the SDM test when the highest 
worth control rod is determined by measurement. When SDM is 
demonstrated by calculations not associated with a test 
(e.g., to confirm SDM during the fuel loading sequence), 
additional margin is included to account for uncertainties 
in the calculation. To ensure adequate SDM, a design margin 
is included to account for uncertainties in the design 
calculations (Ref. 3).  

APPLICABILITY In MODES I and 2, SDM must be provided to assure shutdown 
capability. In MODES 3 and 4, SDM is required to ensure the 
reactor will be held subcritical with margin for a single 
withdrawn control rod. SDM is required in MODE 5 to prevent 
an open vessel, inadvertent criticality during the 
withdrawal of a single control rod from a core cell 
containing one or more fuel assemblies (Ref. 2).  

ACTIONS A.1 

With SDM not within the limits of the LCO in MODE 1 or 2, 
SDM must be restored within 6 hours. Failure to meet the 
specified SDM may be caused by a control rod that cannot be 
inserted. The allowed Completion Time of 6 hours is 
acceptable, considering that the reactor can still be shut 
down, assuming no failures of additional control rods to 
insert, and the low probability of an event occurring during 
this interval.  

(continued)
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SDM 
B 3.1.1 

BASES 

ACTIONS B.1 
(continued) 

If the SDM cannot be restored, the plant must be brought to 
MODE 3 in 12 hours, to prevent the potential for further 
reductions.in available SDM (e.g., additional stuck control 
rods). The allowed Completion Time of 12 hours is 
reasonable, based on operating experience, to reach MODE 3 
from full power conditions in an orderly manner and without 
challenging plant systems.  

C.1 

With SDM not within limits in MODE 3, the operator must 
immediately initiate action to fully insert all insertable 
control rods. Action must continue until all insertable 
control rods are fully inserted. This action results in the 
least reactive condition for the core.  

D.1, D.2, D.3, and D.4 

With SDM not within limits in MODE 4, the operator must 
immediately initiate action to fully insert all insertable 
control rods. Action must continue until all insertable 
control rods are fully inserted. This action results in the 
least reactive condition for the core. Action must also be 
initiated within I hour to provide means for control of 
potential radioactive releases. This includes ensuring 
secondary containment is OPERABLE; at least one Standby Gas 
Treatment (SGT) subsystem is OPERABLE; and secondary 
containment isolation capability is available in each 
associated secondary containment penetration flow path not 
isolated that is assumed to be isolated to mitigate 
radioactivity releases (i.e., at least one secondary 
containment isolation valve and associated instrumentation 
are OPERABLE, or other acceptable administrative controls to 
assure isolation capability). These administrative controls 
consist of stationing a dedicated operator, who is in 
continuous communication with the control room, at the 
controls of the isolation device. In this way, the 
penetration can be rapidly isolated when a need for 
secondary containment isolation is indicated. This 
(ensuring components are OPERABLE) may be performed as an 

(continued)
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SDM 
B 3.1.1 

BASES 

ACTIONS D.1, D.2. D.3, and D.4 (continued) 

administrative check, by examining logs or other 
information, to determine if the components are out of 
service for maintenance or other reasons. It is not 
necessary to perform. the surveillances needed to demonstrate 
the OPERABILITY of the components. If, however, any 
required component is inoperable, then it must be restored 
to OPERABLE status. In this case, SRs may need to be 
performed to restore the component to OPERABLE status.  
Actions must continue until all required components are 
OPERABLE.  

E.I. E.2, E.3, E.4, and E.5 

With SDM not within limits in MODE 5, the operator must 
immediately suspend CORE ALTERATIONS that could reduce SDM 
(e.g., insertion of fuel in the core or the withdrawal of 
control rods). Suspension of these activities shall not 
preclude completion of movement of a component to a safe 
condition. Inserting control rods or removing fuel from the 
core will reduce the total reactivity and are therefore 
excluded from the suspended actions.  

Action must also be immediately initiated to fully insert 
all insertable control rods in core cells containing one or 
more fuel assemblies. Action must continue until all 
insertable control rods in core cells containing one or more 
fuel assemblies have been fully inserted. Control rods in 
core cells containing no fuel assemblies do not affect the 
reactivity of the core and therefore do not have to be 
inserted.  

Action must also be initiated within 1 hour to provide means 
for control of potential radioactive releases. This 
includes ensuring secondary containment is OPERABLE; at 
least one SGT subsystem is OPERABLE; and secondary 
containment isolation capability is available in each 
associated secondary containment penetration flow path not 
isolated that is assumed to be isolated to mitigate 
radioactivity releases (i.e., at least one secondary 
containment isolation valve and associated instrumentation 
are OPERABLE, or other acceptable administrative controls to 

(continued)
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ACTIONS E.1, E.2, E.3, E.4, and E.5 (continued) 

assure isolation capability). These administrative controls 
consist of stationing a dedicated operator, who is in 
continuous communication with the control room, at the 
controls of the isolation'device. In this way, the 
penetration can be rapidly isolated when a need for 
secondary containment isolation is indicated. This 
(ensuring components are OPERABLE) may be performed as an 
administrative check, by examining logs or other 
information, to determine if the components are out of 
service for maintenance or other reasons. It is not 
necessary to perform the Surveillances as needed to 
demonstrate the OPERABILITY of the components. If, however, 
any required component is inoperable, then it must be 
restored to OPERABLE status. In this case, SRs may need to 
be performed to restore the component to OPERABLE status.  
Action must continue until all required components are 
OPERABLE.  

SURVEILLANCE SR 3.1.1.1 
REQUIREMENTS 

Adequate SDM must be verified to ensure that the reactor can 
be made subcritical from any initial operating condition.  
This can be accomplished by a test, an evaluation, or a 
combination of the two. Adequate SDM is demonstrated by 
testing before or during the first startup after fuel 
movement, shuffling within the reactor pressure vessel, or 
control rod replacement. Control rod replacement refers to 
the decoupling and removal of a control rod from a core 
location, and subsequent replacement with a new control rod 
or a control rod from another core location. Since core 
reactivity will vary during the cycle as a function of fuel 
depletion and poison burnup, the beginning of cycle (BOC) 
test must also account for changes in core reactivity during 
the cycle. Therefore, to obtain the SDM, the initial 
measured value must be increased by an adder, "R", which is 
the difference between the. calculated value of maximum core 
reactivity during the operating cycle and the calculated BOC 
core reactivity. If the value of R is negative (that is, 
BOC is the most reactive point in the cycle), no correction 
to the BOC measured value is required (Refs. 3 and 4). For 

(continued)
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SURVEILLANCE SR 3.1.1.1 (continued) 
REOUIREMENTS 

the SDM demonstrations that rely solely on calculation of 
the highest worth control rod, additional margin 
(0.10% Ak/k) must be added to the SDM limit of 0.28% Ak/k 
to account for uncertainties in the calculation.  

The SDM may be demonstrated during an in-sequence control 
rod withdrawal, in which the highest worth control rod is 
analytically determined, or during local criticals, where 
the highest worth control rod is determined by testing.  

Local critical tests require the withdrawal of out of 
sequence control rods. This testing would therefore require 
bypassing of the rod worth minimizer to allow the out of 
sequence withdrawal, and therefore additional requirements 
must be met (see LCO 3.10.6, "Control Rod 
Testing -Operating").  

The Frequency of 4 hours after reaching criticality is 
allowed to provide a reasonable amount of time to perform 
the required calculations and have appropriate verification.  

During MODES 3 and 4, analytical calculation of SDM may be 
used to assure the requirements of SR 3.1.1.1 are met.  
During MODE 5, adequate SDM is required to ensure that the 
reactor does not reach criticality during control rod 
withdrawals. An evaluation of each in-vessel fuel movement 
during fuel loading (including shuffling fuel within the 
core) is required to ensure adequate SDM is maintained 
during refueling. This evaluation ensures that the 
intermediate loading patterns are bounded by the safety 
analyses for the final core loading pattern. For example, 
bounding analyses that demonstrate adequate SDM for the most 
reactive configurations during the refueling may be 
performed to demonstrate acceptability of the entire fuel 
movement sequence. These bounding analyses include 
additional margins to the associated uncertainties. Spiral 
offload/reload sequences inherently satisfy the SR, provided 
the fuel assemblies are reloaded in the same configuration 
analyzed for the new cycle. Removing fuel from the core 
will always result in an increase in SDM.  

(continued)
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REFERENCES 1. UFSAR, Sections 3.1.5 and 4.6.2.1.  

2. UFSAR, Section 15.4.1.  

3. UFSAR, Section 4.3.2.1.3.  

4. NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel," (as specified in Technical 
Specification 5.6.5).
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B 3.1.2

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.2 Reactivity Anomalies 

BASES

BACKGROUND In accordance with UFSAR, Sections 3.1.5.1, 3.1.5.5, and 
3.1.5.6 (Ref. 1), reactivity shall be controllable such that 
subcriticality is maintained under cold conditions and 
acceptable fuel design limits are not exceeded during normal 
operation and anticipated operational occurrences.  
Therefore, Reactivity Anomalies is used as a measure of the 
predicted versus measured core reactivity during power 
operation. The continual confirmation of core reactivity is 
necessary to ensure that the Design Basis Accident (DBA) and 
transient safety analyses remain valid. A large reactivity 
anomaly could be the result of unanticipated changes in fuel 
reactivity or control rod worth or operation at conditions 
not consistent with those assumed in the predictions of core 
reactivity, and could potentially result in a loss of SDM or 
violation of acceptable fuel design limits. Comparing 
predicted versus measured core reactivity validates the 
nuclear methods used in the safety analysis and supports the 
SDM demonstrations (LCO 3.1.1, "SHUTDOWN MARGIN (SDM)") in 
assuring the reactor can be brought safely to cold, 
subcritical conditions.

When the reactor core is critical or in normal power 
operation, a reactivity balance exists and the net 
reactivity is zero. A comparison of predicted and measured 
reactivity is convenient under such a balance, since 
parameters are being maintained relatively stable under 
steady state power conditions. The positive reactivity 
inherent in the core design is balanced by the negative 
reactivity of the control components, thermal feedback, 
neutron leakage, and materials in the core that absorb 
neutrons, such as burnable absorbers, producing zero net 
reactivity.  

In order to achieve the required fuel cycle energy output, 
the uranium enrichment in the new fuel loading and the fuel 
loaded in the previous cycles provide excess positive 
reactivity beyond that required to sustain steady state 
operation at the beginning of cycle (BOC). When the reactor 
is critical at RTP and operating moderator temperature, the 
excess positive reactivity is compensated by burnable 

(continued)
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BASES

BACKGROUND 
(continued)

absorbers (e.g., gadolinia), control rods, and whatever 
neutron poisons (mainly xenon and samarium) are present in 
the fuel.

The predicted core reactivity, as represented by k effective 
(ke,,) is calculated by a 3D core simulator code as a 
function of cycle exposure. This calculation is performed 
for projected operating states and conditions throughout the 
cycle. The core reactivity is determined from keff for 
actual plant conditions and is then compared to the 
predicted value for the cycle exposure.

APPLICABLE 
SAFETY ANALYSES

Accurate prediction of core reactivity is either an explicit 
or implicit assumption in the accident analysis evaluations 
(Ref. 2). In particular, SDM and reactivity transients, 
such as control rod withdrawal accidents or rod drop 
accidents, are very sensitive to accurate prediction of core 
reactivity. These accident analysis evaluations rely on 
computer codes that have been qualified against available 
test data, operating plant data, and analytical benchmarks.  
Monitoring reactivity anomaly provides additional assurance 
that the nuclear methods provide an accurate representation 
of the core reactivity.  

The comparison between measured and predicted initial core 
reactivity provides a normalization for the calculational 
models used to predict core reactivity. If the measured and 
predicted core Keff for identical core conditions at BOC do 
not reasonably agree, then the assumptions used in the 
reload cycle design analysis or the calculation models used 
to predict core keff may not be accurate. If reasonable 
agreement between measured and predicted core reactivity 
exists at BOC, then the prediction may be normalized to the 
measured value. Thereafter, any significant deviations in 
the measured core keff from the predicted core keff that 
develop during fuel depletion may be an indication that the 
assumptions of the DBA and transient analyses are no longer 
valid, or that an unexpected change in core conditions has 
occurred.  

Reactivity Anomalies satisfies Criterion 2 of 
10 CFR 50.36(c)(2)(ii).

(continued)
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The reactivity anomaly limit is established to ensure plant 
operation is maintained within the assumptions of the safety 
analyses. Large differences between monitored and predicted 
core reactivity may indicate that the assumptions of the DBA 
and transient analyses are no longer valid, or that the 
uncertainties in the "Nuclear Design Methodology" are larger 
than expected. A limit on the difference between the 
monitored and the predicted core keff of ± 1% Ak/k has been 
established based on engineering judgment. A > 1% deviation 
in reactivity from that predicted is larger than expected 
for normal operation and should therefore be evaluated.

APPLICABILITY

ACTIONS

In MODE 1, most of the control rods are withdrawn and steady 
state operation is typically achieved. Under these 
conditions, the comparison between predicted and monitored 
core reactivity provides an effective measure of the 
reactivity anomaly. In MODE 2, control rods are typically 
being withdrawn during a startup. In MODES 3 and 4, all 
control rods are fully inserted and therefore the reactor is 
in the least reactive state, where monitoring core 
reactivity is not necessary. In MODE 5, fuel loading 
results in a continually changing core reactivity. SDM 
requirements (LCO 3.1.1) ensure that fuel movements are 
performed within the bounds of the safety analysis, and an 
SDM demonstration is required during the first startup 
following operations that could have altered core reactivity 
(e.g., fuel movement, control rod replacement, shuffling).  
The SDM test, required by LCO 3.1.1, provides a direct 
comparison of the predicted and monitored core reactivity at 
cold conditions; therefore, Reactivity Anomalies is not 
required during these conditions.

A.1

Should an anomaly develop between measured and predicted 
core reactivity, the core reactivity difference must be 
restored to within the limit to ensure continued operation 
is within the core design assumptions. Restoration to 
within the limit could be performed by an evaluation of the 
core design and safety analysis to determine the reason for 
the anomaly. This evaluation normally reviews the core 
conditions to determine their consistency with input to 
design calculations. Measured core and process parameters 

(continued)
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BASES 

ACTIONS A.1 (continued) 

are also normally evaluated to determine that they are 
within the bounds of the safety analysis, and safety 
analysis calculational models may be reviewed to verify that 
they are adequate for representation of the core conditions.  
The required Completion Time of 72 hours is based on the low 
probability of a DBA occurring during this period, and 
allows sufficient time to assess the physical condition of 
the reactor and complete the evaluation of the core design 
and safety analysis.  

B.1 

If the core reactivity cannot be restored to within the 
1% Ak/k limit, the plant must be brought to a MODE in which 
the LCO does not apply. To achieve this status, the plant 
must be brought to at least MODE 3 within 12 hours. The 
allowed Completion Time of 12 hours is reasonable, based on 
operating experience, to reach MODE 3 from full power 
conditions in an orderly manner and without challenging 
plant systems.  

SURVEILLANCE SR 3.1.2.1 
REQUIREMENTS 

Verifying the reactivity difference between the monitored 
and predicted core keff is within the limits of the LCO 
provides added assurance that plant operation is maintained 
within the assumptions of the DBA and transient analyses.  
The Core Monitoring System calculates the core keff for the 
reactor conditions obtained from plant instrumentation. A 
comparison of the monitored core keff to the predicted core 
keff at the same cycle exposure is used to calculate the 
reactivity difference. The comparison is required when the 
core reactivity has potentially changed by a significant 
amount. This may occur following a refueling in which new 
fuel assemblies are loaded., fuel assemblies are shuffled 
within the core, or control rods are replaced or shuffled.  
Control rod replacement refers to the decoupling and removal 
of a control rod from a core location, and subsequent 
replacement with a new control rod or a control rod from 
another core location. Also, core reactivity changes during 
the cycle. The 24 hour interval after reaching equilibrium 

(continued)
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SURVEILLANCE SR 3.1.2.1 (continued) 
REQUIREMENTS 

conditions following a startup is based on the need for 
equilibrium xenon concentrations in the core, such that an 
accurate comparison between the monitored and predicted core 
keff can be made. For the purposes of this SR. the reactor 
is assumed to be at equilibrium conditions when steady state 
operations (no control rod movement or core flow changes) at 
> 75% RTP have been obtained. The 1000 MWD/T Frequency was 
developed, considering the relatively slow change in core 
reactivity with exposure and operating experience related to 
variations in core reactivity. This comparison requires the 
core to be operating at power levels which minimize the 
uncertainties and measurement errors, in order to obtain 
meaningful results. Therefore, the comparison is only done 
when in MODE 1. The core weight, tons(T) in MWD/T, reflects 
metric tons.  

REFERENCES 1. UFSAR, Sections 3.1.5.1, 3.1.5.5, and 3.1.5.6.  

2. UFSAR, Chapter 15.
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B 3.1.3 Control Rod OPERABILITY 

BASES

BACKGROUND Control rods are components of the control rod drive (CRD) 
System, which is the primary reactivity control system for 
the reactor. In conjunction with the Reactor Protection 
System, the CRD System provides the means for the reliable 
control of reactivity changes to ensure under conditions of 
normal operation, including anticipated operational 
occurrences, that specified acceptable fuel design limits 
are not exceeded. In addition, the control rods provide the 
capability to hold the reactor core subcritical under all 
conditions and to limit the potential amount and rate of 
reactivity increase caused by a malfunction in the CRD 
System. The CRD System is designed to satisfy the 
recuirements of UFSAR, Sections 3.1.5.1, 3.1.5.2, 3.1.5.3, 
3.1.5.4, 3.1.5.5, and 3.1.5.6 (Ref. 1).

The CRD System consists of 177 locking piston control rod 
drive mechanisms (CRDMs) and a hydraulic control unit for 
each drive mechanism. The locking piston type CRDM is a 
double acting hydraulic piston, which uses contaminated 
condensate storage tank, fuel pool reject, or condensate 
water as the operating fluid. Accumulators provide 
additional energy for scram. An index tube and piston, 
coupled to the control rod, are locked at fixed increments 
by a collet mechanism. The collet fingers engage notches in 
the index tube to prevent unintentional withdrawal of the 
control rod, but without restricting insertion.  

This Specification, along with LCO 3.1.4, "Control Rod Scram 
Times," LCO 3.1.5, "Control Rod Scram Accumulators," and 
LCO 3.1.6, "Rod Pattern Control," ensure that the 
performance of the control rods in the event of a Design 
Basis Accident (DBA) or transient meets the assumptions used 
in the safety analyses of References 2, 3, and 4.  

APPLICABLE The analytical methods and assumptions used in the 
SAFETY ANALYSES evaluations involving control rods are presented in 

Reference 5. The control rods provide the primary means for 
rapid reactivity control (reactor scram), for maintaining 

(continued)
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APPLICABLE the reactor subcritical and for limiting the potential 
SAFETY ANALYSES effects of reactivity insertion events caused by 

(continued) malfunctions in the CRD System.  

The capability to insert the control rods provides assurance 
that the assumptions for scram reactivity in the DBA and 
transient analyses are not violated. Since the SDM ensures 
the reactor will be subcritical with the highest worth 
control rod withdrawn (assumed single failure), the 
additional failure of a second control rod to insert, if 
required, could invalidate the demonstrated SDM and 
potentially limit the ability of the CRD System to hold the 
reactor subcritical. If the control rod is stuck at an 
inserted position and becomes decoupled from the CRD, a 
control rod drop accident (CRDA) can possibly occur.  
Therefore, the requirement that all control rods be OPERABLE 
ensures the CRD System can perform its intended function.  

The control rods also protect the fuel from damage which 
could result in release of radioactivity. The limits 
protected are the MCPR Safety Limit (SL) (see Bases for SL 
2.1.1, "Reactor Core SLs," and LCO 3.2.2, "MINIMUM CRITICAL 
POWER RATIO (MCPR)"), the 1% cladding plastic strain fuel 
design limit (see Bases for LCO 3.2.1, "AVERAGE PLANAR 
LINEAR HEAT GENERATION RATE (APLHGR)," LCO 3.2.3, "LINEAR 
HEAT GENERATION RATE (LHGR)," and LCO 3.2.4, Average Power 
Range Monitor (APRM) Gain and Setpoint"), and the fuel 
design limit (see Bases for LCO 3.1.6, "Rod Pattern 
Control") during reactivity insertion events.  

The negative reactivity insertion (scram) provided by the 
CRD System provides the analytical basis for determination 
of plant thermal limits and provides protection against fuel 
design limits during a CRDA. The Bases for LCO 3.1.4, 
LCO 3.1.5, and LCO 3.1.6 discuss in more detail how the SLs 
are protected by the CRD System.  

Control rod OPERABILITY satisfies Criterion 3 of 
10 CFR 50.36(c)(2)(ii).  

LCO The OPERABILITY of an individual control rod is based on a 
combination of factors, primarily, the scram insertion 
times, the control rod coupling integrity, and the ability 

(continued)
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LCO 
(continued)

to determine the control rod position. Accumulator 
OPERABILITY is addressed by LCO 3.1.5. The associated scram 
accumulator status for a control rod only affects the scram 
insertion times; therefore, an inoperable accumulator does 
not immediately require declaring a control rod inoperable.  
Although not all control rods are required to be OPERABLE to 
satisfy the intended reactivity control requirements, strict 
control over the number and distribution of inoperable 
control rods is required to satisfy the assumptions of the 
DBA and transient analyses.

OPERABILITY requirements for control rods also include 
correct assembly of the CRD housing supports.

APPLICABILITY

ACTIONS

In MODES 1 and 2, the control rods are assumed to function 
during a DBA or transient and are therefore required to be 
OPERABLE in these MODES. In MODES 3 and 4, control rods are 
not able to be withdrawn since the reactor mode switch is in 
shutdown and a control rod block is applied. This provides 
adequate requirements for control rod OPERABILITY during 
these conditions. Control rod requirements in MODE 5 are 
located in LCO 3.9.5, "Control Rod OPERABILITY-Refueling."

The ACTIONS Table is modified by a Note indicating that a 
separate Condition entry is allowed for each control rod.  
This is acceptable, since the-Required Actions for each 
Condition provide appropriate compensatory actions for each 
inoperable control rod. Complying with the Required Actions 
may allow for continued operation, and subsequent inoperable 
control-rods are governed by subsequent Condition entry and 
application of associated Required Actions.  

A.1. A.2, A.3, and A.4

A control rod is considered stuck if it will not insert by 
either CRD drive water or scram pressure. With a fully 
inserted control rod stuck, no actions are required as long 
as the control rod remains fully inserted. The Required 
Actions are modified by a Note, which allows the rod worth 
minimizer (RWM) to be bypassed if required to allow 
continued operation. LCO 3.3.2.1, "Control Rod Block 
Instrumentation," provides additional requirements when the 

(continued)
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ACTIONS A.1, A.2. A.3, and A.4 (continued) 

RWM is bypassed to ensure compliance with the CRDA analysis.  
With one withdrawn control rod stuck, the local scram 
reactivity rate assumptions may not be met if the stuck 
control rod separation criteria are not met. Therefore, a 
verification that the separation criteria are met must be 
performed immediately. The stuck control rod separation 
criteria are not met if: a) the stuck control rod occupies 
a location adjacent to two "slow" control rods, b) the stuck 
control rod occupies a location adjacent to one "slow" 
control rod, and the one "slow" control rod is also adjacent 
to another "slow" control rod, or c) if the stuck control 
rod occupies a location adjacent to one "slow" control rod 
when there is another pair of "slow" control rods elsewhere 
in the core adjacent to one another. The description of 
"slow" control rods is provided in LCO 3.1.4 "Control Rod 
Scram Times." In addition, the associated control rod drive 
must be disarmed in 2 hours. The allowed Completion Time of 
2 hours is acceptable, considering the reactor can still be 
shut down, assuming no additional control rods fail to 
insert, and provides a reasonable time to perform the 
Required Action in an orderly manner. The control rod must 
be isolated from both scram and normal insert and withdraw 
pressure. Isolating the control rod from scram and normal 
insert and withdraw pressure prevents damage to the CRDM or 
reactor internals. The control rod isolation method should 
also ensure cooling water to the CRD is maintained.  

Monitoring of the insertion capability of each withdrawn 
control rod must also be performed within 24 hours from 
discovery of Condition A concurrent with THERMAL POWER 
greater than the low power setpoint (LPSP) of the RWM.  
SR 3.1.3.2 and SR 3.1.3.3 perform periodic tests of the 
control rod insertion capability of withdrawn control rods.  
Testing each withdrawn control rod ensures that a generic 
problem does not exist. This Completion Time also allows 
for an exception to the normal "time zero" for beginning the 
allowed outage time "clock." The Required Action A.3 
Completion Time only begins upon discovery of Condition A 
concurrent with THERMAL POWER greater than the actual LPSP 
of the RWM since the notch insertions may not be compatible 
with the requirements of rod pattern control (LCO 3.1.6) and 

(continued)
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ACTIONS A.1, A.2, A.3. and A.4 (continued) 

the RWM (LCO 3.3.2.1). The allowed Completion Time provides 
a reasonable time to test the control rods, considering the 
potential for a need to reduce power to perform the tests.  

To allow continued operation with a withdrawn control rod 
stuck, an evaluation of adequate SDM is also required within 
72 hours. Should a DBA or transient require a shutdown, to 
preserve the single failure criterion, an additional control 
rod would have to be assumed to fail to insert when 
required. Therefore, the original SDM demonstration may not 
be valid. The SDM must therefore be evaluated (by 
measurement or analysis) with the stuck control rod at its 
stuck position and the highest worth OPERABLE control rod 
assumed to be fully withdrawn.  

The allowed Completion Time of 72 hours to verify SDM is 
adequate, considering that with a single control rod stuck 
in a withdrawn position, the remaining OPERABLE control rods 
are capable of providing the required scram and shutdown 
reactivity. Failure to reach MODE 4 is only likely if an 
additional control rod adjacent to the stuck control rod 
also fails to insert during a required scram. Even with the 
postulated additional single failure of an adjacent control 
rod to insert, sufficient reactivity control remains to 
reach MODE 3 conditions.  

B.1 

With two or more withdrawn control rods stuck, the plant 
must be brought to MODE 3 within 12 hours. The occurrence 
of more than one control rod stuck at a withdrawn position 
increases the probability that the reactor cannot be shut 
down if required. Insertion of all insertable control rods 
eliminates the possibility of an additional failure of a 
control rod to insert. The allowed Completion Time of 
12 hours is reasonable, based on operating experience, to 
reach MODE 3 from full power conditions in an orderly manner 
and without challenging plant systems.  

(continued)
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(continued) 

With one or more control rods inoperable for reasons other 
than being stuck in the withdrawn position, operation may 
continue, provided the control rods are fully inserted 
within 3 hours and disarmed (electrically or hydraulically) 
within 4 hours. Inserting a control rod ensures the 
shutdown and scram capabilities are not adversely affected.  
The control rod is disarmed to prevent inadvertent 
withdrawal during subsequent operations. The control rods 
can be hydraulically disarmed by closing the drive water and 
exhaust water isolation valves. The control rods can be 
electrically disarmed by disconnecting power from all four 
directional control valve solenoids. Required Action C.1 is 
modified by a Note, which allows the RWM to be bypassed if 
required to allow insertion of the inoperable control rods 
and continued operation. LCO 3.3.2.1 provides additional 
requirements when the RWM is bypassed to ensure compliance 
with the CRDA analysis.  

The allowed Completion Times are reasonable, considering the 
small number of allowed inoperable control rods, and provide 
time to insert and disarm the control rods in an orderly 
manner and without challenging plant systems.  

D.1 and D.2 

Out of sequence control rods may increase the potential 
reactivity worth of a dropped control rod during a CRDA. At 
K 10% RTP, the analyzed rod position sequence analysis 
(Refs. 6 and 7) requires inserted control rods not in 
compliance with the analyzed rod position sequence to be 
separated by at least two OPERABLE control rods in all 
directions, including the diagonal (i.e., all other control 
rods in a five-by-five array centered on the inoperable 
control rod are OPERABLE). Therefore, if two or more 
inoperable control rods are not in compliance with the 
analyzed rod position sequence and not separated by at least 
two OPERABLE control rods in all directions, action must be 
taken to restore compliance with the analyzed rod position 
sequence or restore the control rods to OPERABLE status.  
Condition D is modified by a Note indicating that the 
Condition is not applicable when > 10% RTP, since the 
analyzed rod position sequence is not required to be 

(continued) 
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ACTIONS D.1 and D.2 (continued) 

followed under these conditions, as described in the Bases 
for LCO 3.1.6. The allowed Completion Time of 4 hours is 
acceptable, considering the low probability of a CRDA 
occurring.  

E.1 

If any Required Action and associated Completion Time of 
Condition A, C, or D are not met, or there are nine or more 
inoperable control rods, the plant must be brought to a MODE 
in which the LCO does not apply. To achieve this status, 
the plant must be brought to MODE 3 within 12 hours. This 
ensures all insertable control rods are inserted and places 
the reactor in a condition that does not require the active 
function (i.e., scram) of the control rods. The number of 
control rods permitted to be inoperable when operating above 
10% RTP (e.g., no CRDA considerations) could be more than 
the value specified, but the occurrence of a large number of 
inoperable control rods could be indicative of a generic 
problem, and investigation and resolution of the potential 
problem should be undertaken. The allowed Completion Time 
of 12 hours is reasonable, based on operating experience, to 
reach MODE 3 from full power in an orderly manner and 
without challenging plant systems.  

SURVEILLANCE SR 3.1.3.1 
REQUIREMENTS 

The position of each control rod must be determined to 
ensure adequate information on control rod position is 
available to the operator for determining control rod 
OPERABILITY and controlling rod patterns. Control rod 
position may be determined by the use of OPERABLE position 
indicators, by moving control rods to a position with an 
OPERABLE indicator (full-in, full-out, or numeric 
indicators), by verifying the indicators one notch "out" and 
one notch "in" are OPERABLE, or by the use of other 
appropriate methods. The 24 hour Frequency of this SR is 
based on operating experience related to expected changes in 
control rod position and the availability of control rod 
position indications in the control room.  

(continued)
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B 3.1.3

BASES

SURVEILLANCE 
REQUIREMENTS 

(continued)

SR 3.1.3.2 and SR 3.1.3.3

Control rod insertion capability is demonstrated by 
inserting each partially or fully withdrawn control rod at 
least one notch and observing that the control rod moves.  
the control rod may then be returned to its original 
position. This ensures the control rod is not-stuck and is 
free to insert on a scram signal. These Surveillances are 
not required when THERMAL POWER is less than or equal to the 
actual LPSP of the RWM, since the notch insertions may not 
be compatible with the requirements of the analyzed rod 
position sequence (LCO 3.1.6) and the RWM (LCO 3.3.2.1).  
The 7 day Frequency of SR 3.1.3.2 is based on operating 
experience related to the changes in CRD performance and the 
ease of performing notch testing for fully withdrawn control 
rods. Partially withdrawn control rods are tested at a 
31 day Frequency, based on the potential power reduction 
required to allow the control rod movement and considering 
the large testing sample of SR 3.1.3.2. Furthermore, the 
31 day Frequency takes into account operating experience 
related to changes in CRD performance. At any time, if a 
control rod is immovable, a determination of that control 
rod's trippability (OPERABILITY) must be made and 
appropriate action taken.

These SRs are modified by Notes that allow 7 days and 31 
days respectively, after withdrawal of the control rod and 
increasing power to above the LPSP, to perform the 
Surveillance. This acknowledges that the control rod must 
be first withdrawn and THERMAL POWER must be increased to 
above the LPSP before performance of the Surveillance, and 
therefore, the Notes avoid potential conflicts with 5R 3.0.3 
and SR 3.0.4.  

SR 3.1.3.4 

Verifying that the scram time for each control rod to 90% 
insertion is < 7 seconds provides reasonable assurance that 
the control rod will insert when required during a DBA or 
transient, thereby completing its shutdown function. This 
SR is performed in conjunction with the control rod scram 
time testing of SR 3.1.4.1, SR 3.1.4.2, SR 3.1.4.3, and 
SR 3.1.4.4. The LOGIC SYSTEM FUNCTIONAL TEST in 
LCO 3.3.1.1, "Reactor Protection System (RPS) 

(continued)
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BASES 

SURVEILLANCE SR 3.1.3.4 (continued) 
REOUIREMENTS 

Instrumentation," and the functional testing of SDV vent and 
drain valves in LCO 3.1.8, "Scram Discharge Volume (SDV) 
Vent and Drain Valves," overlap this Surveillance to provide 
complete testing of the assumed safety function. The 
associated Frequencies are acceptable, considering the more 
frequent testing performed to demonstrate other aspects of 
control rod OPERABILITY and operating experience, which 
shows scram times do not significantly change over an 
operating cycle.  

SR 3.1.3.5 

Coupling verification is performed to ensure the control rod 
is connected to the CRDM and will perform its intended 
function when necessary. The Surveillance requires 
verifying that a control rod does not go to the withdrawn 
overtravel position when it is fully withdrawn. The 
overtravel position feature provides a positive check on the 
coupling integrity since only an uncoupled CRD can reach the 
overtravel position. The verification is required to be 
performed any time a control rod is withdrawn to the "full 
out" position (notch position 48) or prior to declaring the 
control rod OPERABLE after work on the control rod or CRD 
System that could affect coupling. This includes control 
rods inserted one notch and then returned to the "full out" 
position during the performance of SR 3.1.3.2. This 
Frequency is acceptable, considering the low probability 
that a control rod will become uncoupled when it is not 
being moved and operating experience related to uncoupling 
events.  

REFERENCES 1. UFSAR, Sections 3.1.5.1, 3.1.5.2, 3.1.5.3, 3.1.5.4, 

3.1.5.5, and 3.1.5.6.  

2. UFSAR, Section 5.2.2.2.3.  

3. UFSAR, Section 6.2.1.3.2.  

4. UFSAR, Chapter 15.  

(continued)
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BASES

REFERENCES 5. UFSAR, Section 4.6.3.4.2.1.  
.(continued) 

6. NEDO-21231, "Banked Position Withdrawal Sequence," 
Section 7.2, January 1977.  

7. NFSR-0091, Commonwealth Edison Topical Report, 
Benchmark of CASMO/MICROBURN BWR Nuclear Design 
Methods, (as specified in Technical Specification 
5.6.5).
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Control Rod Scram Times 
B 3.1.4

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.4 Control Rod Scram Times 

BASES

BACKGROUND The scram function of the Control Rod Drive (CRD) System 
controls reactivity changes during anticipated operational 
occurrences to ensure that specified acceptable fuel design 
limits are not exceeded (Ref. 1). The control rods are 
scrammed by positive means using hydraulic pressure exerted 
on the CRD piston.

When a scram signal is initiated, control air is vented from 
the scram valves, allowing them to open by spring action.  
Opening the exhaust valve reduces the pressure above the 
main drive piston to atmospheric pressure, and opening the 
inlet valve applies the accumulator or reactor pressure to 
the bottom of the piston. Since the notches in the index 
tube are tapered on the lower edge, the collet fingers are 
forced open by cam action, allowing the index tube to move 
upward without restriction because of the high differential 
pressure across the piston. As the drive moves upward and 
the accumulator pressure reduces below the reactor pressure, 
a ball check valve opens, letting the reactor pressure 
complete the scram action. If the reactor pressure is low, 
such as during startup, the accumulator will fully insert 
the control rod in the required time without assistance from 
reactor pressure.

APPLICABLE 
SAFETY ANALYSES

The analytical methods and assumptions used in evaluating 
the control rod scram function are presented in Reference 2.  
The Design Basis Accident (DBA) and transient analyses 
assume that all of the control rods scram at a specified 
insertion rate. The resulting negative scram reactivity 
forms the basis for the determination of plant thermal 
limits (e.g., the MCPR). Other distributions of scram times 
(e.g., several control rods scramming slower than the 
average time with several control rods scramming faster than 
the average time) can also. provide sufficient scram 
reactivity. Surveillance of each individual control rod's 
scram time ensures the scram reactivity assumed in the DBA 
and transient analyses can be met.

(continued)
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B 3.1.4

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

The scram function of the CRD System protects the MCPR 
Safety Limit (SL) (see Bases for SL 2.1.1, "Reactor Core 
SLs," and LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)") 
and the 1% cladding plastic strain fuel design limit (see 
Bases for LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION 
RATE (APLHGR)," LCO 3.2.3, "LINEAR HEAT GENERATION RATE 
(LHGR)," and LCO 3.2.4, Average Power Range Monitor (APRM) 
Gain and Setpoint"), which ensure that no fuel damage will 
occur if these limits are not exceeded. At > 800 psig, the 
scram function is designed to insert negative reactivity at 
a rate fast enough to prevent the actual MCPR from becoming 
less than the MCPR SL, during the analyzed limiting power 
transient. Below 800 psig, the scram function is assumed to 
perform during the control rod drop accident (Ref. 3) and, 
therefore, also provides protection against violating fuel 
design limits during reactivity insertion accidents (see 
Bases for LCO 3.1.6, "Rod Pattern Control"). For the 
reactor vessel overpressure protection analysis, the scram 
function, along with the safety/relief valves, ensure that 
the peak vessel pressure is maintained within the applicable 
ASME Code limits.

Control rod scram times satisfy Criterion 3 of 
10 CFR 50.36(c)(2)(ii).

LCO The scram times specified in Table 3.1.4-1 are required to 
ensure that the scram reactivity assumed in the DBA and 
transient analysis is met (Ref. 4). To account for single 
failures and "slow" scramming control rods, the scram times 
specified in Table 3.1.4-1 are faster than those assumed in 
the design basis analysis. The scram times have a margin 
that allows up to approximately 7% of the control rods 
(e.g., 177 x 7% = 12) to have scram times exceeding the 
specified limits (i.e., "slow" control rods) assuming a 
single stuck control rod (as allowed by LCO 3.1.3, "Control 
Rod OPERABILITY") and an additional control rod failing to 
scram per the single failure criterion. The scram times are 
specified as a function of reactor steam dome pressure to 
account for the pressure dependence of the scram times. The 
scram times are specified relative to measurements based on 
reed switch positions, which provide the control rod 
position indication. The reed switch closes ("pickup") when 
the index tube passes a specific location and then opens

(continued)
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BASES

LCO 
(continued)

APPLICABILITY

ACTIONS

("dropout") as the index tube travels upward. Verification 
of the specified scram times in Table 3.1.4-1 is 
accomplished through measurement and interpolation of the 
"pickup" or "dropout" times of reed switches associated with 
each of the required insertion positions. To ensure that 
local scram reactivity rates are maintained within 
acceptable limits, no more than two of the allowed "slow" 
control rods may occupy adjacent locations (face or 
diagonal).  

Table 3.1.4-1 is modified by two Notes which state that 
control rods with scram times not within the limits of the 
table are considered "slow" and that control rods with scram 
times > 7 seconds are considered inoperable as required by 
SR 3.1.3.4.  

This LCO applies only to OPERABLE control rods since 
inoperable control rods will be inserted and disarmed (LCO 
3.1.3). Slow scramming control rods may be conservatively 
declared inoperable and not accounted for as "slow" control 
rods.

In MODES 1 and 2, a scram is assumed to function during 
transients and accidents analyzed for these plant 
conditions. These events are assumed to occur during 
startup and power operation; therefore, the scram function 
of the control rods is required during these MODES. In 
MODES 3 and 4, the control rods are not able to be withdrawn 
since the reactor mode switch is in shutdown and a control 
rod block is applied. This provides adequate requirements 
for control rod scram capability during these conditions.  
Scram requirements in MODE 5 are contained in LCO 3.9.5, 
"Control Rod OPERABILITY-Refueling."

A.1

When the requirements of this LCO are not met, the rate of 
negative reactivity insertion during a scram may not be 
within the assumptions of the safety analyses. Therefore, 
the plant must be brought to a MODE in which the LCO does 
not apply. To achieve this status, the plant must be 
brought to MODE 3 within 12 hours. The allowed Completion 
Time of 12 hours is reasonable, based on operating 

(continued)
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B 3.1.4

BASES

ACTIONS A.1 (continued) 

experience, to reach MODE 3 from full power conditions in an 
orderly manner and without challenging plant systems.

SURVEILLANCE 
REQUIREMENTS

The four SRs of this LCO are modified by a Note stating that 
during a single control rod scram time surveillance, the CRD 
pumps shall be isolated from the associated scram 
accumulator. With the CRD pump isolated, (i.e., charging 
valve closed) the influence of the CRD pump head does not 
affect the single control rod scram times. During a full 
core scram, the CRD pump head would be seen by all control 
rods and would have a negligible effect on the scram 
insertion times.

SR 3.1.4.1 

The scram reactivity used in DBA and transient analyses is 
based on an assumed control rod scram time. Measurement of 
the scram times with reactor steam dome pressure > 800 psig 
demonstrates acceptable scram times for the transients 
analyzed in References 5, 6, and 7.  

Maximum scram insertion times occur at a reactor steam dome 
pressure of approximately 800 psig because of the competing 
effects of reactor steam dome pressure and stored 
accumulator energy. Therefore, demonstration of adequate 
scram times at reactor steam dome pressure > 800 psig 
ensures that the measured scram times will be within the 
specified limits at higher pressures. Limits are specified 
as a function of reactor pressure to account for the 
sensitivity of the scram insertion times with pressure and 
to allow a range of pressures over which scram time testing 
can be performed. To ensure that scram time testing is 
performed within a reasonable time following a shutdown 
> 120 days or longer, control rods are required to be tested 
before exceeding 40% RTP following the shutdown. This 
Frequency is acceptable considering the additional 
Surveillances performed for control rod OPERABILITY, the 
frequent verification of adequate accumulator pressure, and 
the required testing of control rods affected by fuel 
movement within the associated core cell and by work on 
control rods or the CRD System.  

(continued)
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SURVEILLANCE 
REQUIREMENTS 

(continued)

SR 3.1.4.2 

Additional testing of a sample of control rods is required 
to verify the continued performance of the scram function 
during the cycle. A representative sample contains at least 
10% of the control rods. The sample remains representative 
if no more than 20% of the control rods in the sample tested 
are determined to be "slow." With more than 20% of the 
sample declared to be "slow" per the criteria in 
Table 3.1.4-1, additional control rods are tested until this 
20% criterion (i.e., 20% of the entire sample size) is 
satisfied, or until the total number of "slow" control rods 
(throughout the core, from all surveillances) exceeds the 
LCO limit. For planned testing, the control rods selected 
for the sample should be different for each test. Data from 
inadvertent scrams should be used whenever possible to avoid 
unnecessary testing at power, even if the control rods with 
data may have been previously tested in a sample. The 
120 day Frequency is based on operating experience that has 
shown control rod scram times do not significantly change 
over an operating cycle. This Frequency is also reasonable 
based on the additional Surveillances done on the CRDs at 
more frequent intervals in accordance with LCO 3.1.3 and 
LCO 3.1.5, "Control Rod Scram Accumulators."

SR 3.1.4.3 

When work that could affect the scram insertion time is 
performed on a control rod or the CRD System, testing must 
be done to demonstrate that each affected control rod 
retains.adequate scram performance over the range of 
applicable reactor pressures from zero to the maximum 
permissible pressure. The scram testing must be performed 
once before declaring the control rod OPERABLE. The 
required scram time testing must demonstrate the affected 
control rod is still within acceptable limits. The scram 
time limits for reactor pressures < 800 psig are found in 
the Technical Requirements Manual (Ref. 8) and are 
established based on a high probability of meeting the 
acceptance criteria at reactor pressures > 800 psig. Limits 
for Ž 800 psig are found in Table 3.1.4-1. If testing 
demonstrates the affected control rod does not meet these 
limits, but is within the 7-second limit of Table 3.1.4-1, 
Note 2, the control rod can be declared OPERABLE and "slow." 

(continued)
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BASES 

SURVEILLANCE SR 3.1.4.3 (continued) 
REOUIREMENTS 

Specific examples of work that could affect the scram times 
are (but are not limited to) the following: removal of any 
CRD for maintenance or modification; replacement of a 
control rod; and maintenance or modification of a scram 
solenoid pilot valve, scram valve, accumulator, isolation 
valve or check valve in the piping required for scram.  

The Frequency of once prior to declaring the affected 
control rod OPERABLE is acceptable because of the capability 
to test the control rod over a range of operating conditions 
and the more frequent surveillances on other aspects of 
control rod OPERABILITY.  

SR 3.1.4.4 

When work that could affect the scram insertion time is 
performed on a control rod or CRD System, or when fuel 
movement within the reactor pressure vessel occurs, testing 
must be done to demonstrate each affected control rod is 
still within the limits of Table 3.1.4-1 with the reactor 
steam dome pressure Ž 800 psig. Where work has been 
performed at high reactor pressure, the requirements of 
SR 3.1.4.3 and SR 3.1.4.4 can be satisfied with one test.  
For a control rod affected by work performed while shut 
down, however, a zero pressure and high pressure test may be 
required. This testing ensures that, prior to withdrawing 
the control rod for continued operation, the control rod 
scram performance is acceptable for operating reactor 
pressure conditions. Alternatively, a control rod scram 
test during hydrostatic pressure testing could also satisfy 
both criteria. When fuel movement within the reactor 
pressure vessel occurs, only those control rods associated 
with the core cells affected by the fuel movement are 
required to be scram time tested. During a routine 
refueling outage, it is expected that all control rods will 
be affected.  

The Frequency of once prior to exceeding 40% RTP is 
acceptable because of the capability to test the control rod 
over a range of operating conditions and the more frequent 
surveillances on other aspects of control rod OPERABILITY.  

(continued)
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REFERENCES 1. UFSAR, Section 3.1.

2. UFSAR, Section 4.6.3.4.2.1.  

3. UFSAR, Section. 15.4.10.  

4. Letter from R.F. Janecek (BWROG) to R.W. Starostecki 
(NRC), "BWR Owners Group Revised Reactivity Control 
System Technical Specifications," BWROG-8754, 
September 17, 1987.  

5. UFSAR, Section 5.2.2.2.3.  

6. UFSAR, Section 6.2.1.3.2.  

7. UFSAR, Chapter 15.  

8. Technical Requirements Manual.
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B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.5 Control Rod Scram Accumulators 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

The control rod scram accumulators are part of the Control 
Rod Drive (CRD) System and are provided to ensure that the 
control rods scram under varying reactor conditions. The 
control rod scram accumulators store sufficient energy to 
fully insert a control rod at any reactor vessel pressure.  
The accumulator is a hydraulic cylinder with a free floating 
piston. The piston separates the water used to scram the 
control rods from the nitrogen, which provides the required 
energy. The scram accumulators are necessary to scram the 
control rods within the required insertion times of 
LCO 3.1.4, "Control Rod Scram Times."

The analytical methods and assumptions used in evaluating 
the control rod scram function are presented in Reference 1.  
The Design Basis Accident (DBA) and transient analyses 
assume that all of the con.trol rods scram at a specified 
insertion rate. OPERABILITY of each individual control rod 
scram accumulator, along with LCO 3.1.3, "Control Rod 
OPERABILITY," and LCO 3.1.4, ensures that the scram 
reactivity assumed in the DBA and transient analyses can be 
met. The existence of an inoperable accumulator may 
invalidate prior scram time measurements for the associated 
control rod.

The scram function of the CRD System, and therefore the 
OPERABILITY of the accumulators, protects the MCPR Safety 
Limit (see Bases for SL 2.1.1, "Reactor Core SLs," and 
LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)") and 
1% cladding plastic strain fuel design limit (see Bases for 
LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE 
(APLHGR)," LCO 3.2.3, "LINEAR HEAT GENERATION RATE (LHGR)," 
and LCO 3.2.4, "Average Power Range Monitor (APRM) Gain and 
Setpoint"), which ensure that no fuel damage will occur if 
these limits are not exceeded (see Bases for LCO 3.1.4). In 
addition, the scram function at low reactor vessel pressure 
(i.e., startup conditions) provides protection against 
violating fuel design limits during reactivity insertion 
accidents (see Bases for LCO 3.1.6, "Rod Pattern Control").  

(continued)
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APPLICABLE Control rod scram accumulators satisfy Criterion 3 of 
SAFETY ANALYSES 10 CFR 50.36(c)(2)(ii).  

(continued,) 

LCO The OPERABILITY of the control rod scram accumulators is 
required to ensure that adequate scram insertion capability 
exists when needed over the entire range of reactor 
pressures. The OPERABILITY of the scram accumulators is 
based on maintaining adequate accumulator pressure.  

APPLICABILITY In MODES I and 2, the scram function is required for 
mitigation of DBAs and transients, and therefore the scram 
accumulators must be OPERABLE to support the scram function.  
In MODES 3 and 4, control rods are not able to be withdrawn 
sihce the reactor mode switch is in shutdown and a control 
rod block is applied. This provides adequate requirements 
for control rod scram accumulator OPERABILITY during these 
conditions. Requirements for scram accumulators in MODE 5 
are contained in LCO 3.9.5, "Control Rod 
OPERABILITY - Refueling." 

ACTIONS The ACTIONS Table is modified by a Note indicating that a 
separate Condition entry is allowed for each control rod 
scram accumulator. This is acceptable since the Required 
Actions for each Condition provide appropriate compensatory 
actions for each inoperable accumulator. Complying with the 
Required Actions may allow for continued operation and 
subsequent inoperable accumulators governed by subsequent 
Condition entry and application of associated Required 
Actions.  

A.1 and A.2 

With one control rod scram accumulator inoperable and the 
reactor steam dome pressure Ž 900 psig, the control rod may 
be declared "slow," since the control rod will still scram 
at the reactor operating pressure but may not satisfy the 
required scram times in Table 3.1.4-1. Required Action A.1 
is modified by a Note indicating that declaring the control 
rod "slow" only applies if the associated control rod scram 
time was within the limits of Table 3.1.4-1 during the last 

(continued)
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ACTIONS A.1 and A.2 (continued) 

scram time Surveillance. Otherwise, the control rod may 
already be considered "slow" and the further degradation of 
scram performance with an inoperable accumulator could 
result in excessive scram times. In this event, the 
associated control rod is declared inoperable (Required 
Action A.2) and LCO 3.1.3 is entered. This would result in 
requiring the affected control rod to be fully inserted and 
disarmed, thereby satisfying its intended function, in 
accordance with ACTIONS of LCO 3.1.3.  

The allowed Completion Time of 8 hours is reasonable, based 
on the large number of control rods available to provide the 
scram function and the ability of the affected control rod 
to scram only with reactor pressure at high reactor 
pressures.  

B.1. B.2.1, and B.2.2 

With two or more control rod scram accumulators inoperable 
and reactor steam dome pressure 2 900 psig, adequate 
pressure must be supplied to the charging water header.  
With inadequate charging water pressure, all of the 
accumulators could become inoperable, resulting in a 
potentially severe degradation of the scram performance.  
Therefore, within 20 minutes from discovery of charging 
water header pressure < 940 psig concurrent with 
Condition B, adequate charging water header pressure must be 
restored. The allowed Completion Time of 20 minutes is 
reasonable, to place a CRD pump into service to restore the 
charging header pressure, if required. This Completion Time 
is based on the ability of the reactor pressure alone to 
fully insert all control rods.  

The control rod may be declared "slow," since the control 
rod will still scram using only reactor pressure, but may 
not satisfy the times in Table 3.1.4-1. Required 
Action B.2.1 is modified by a Note indicating that declaring 
the control rod "slow" only applies if the associated 
control rod scram time is within the limits of Table 3.1.4-1 
during the last scram time Surveillance. Otherwise, the 
control rod may already be considered "slow" and the further 

(continued)

Quad Cities 1 and 2 Revision No.B 3.1.5-3



Control Rod Scram Accumulators 
B 3.1.5 

BASES 

ACTIONS B.1, B.2.1, and B.2.2 (continued) 

degradation of scram performance with an inoperable 
accumulator could result in excessive scram times. In this 
event, the. associated control rod is declared inoperable 
(Required Action B.2.2) and LCO 3.1.3 entered. This would 
result in requiring the affected control rod to be fully 
inserted and disarmed, thereby satisfying its intended 
function in accordance with ACTIONS of LCO 3.1.3.  

The allowed Completion Time of 1 hour is reasonable, based 
on the ability of only the reactor pressure to scram the 
control rods and the low probability of a DBA or transient 
occurring while the affected accumulators are inoperable.  

C.1 and C.2 

With one or more control rod scram accumulators inoperable 
and the reactor steam dome pressure < 900 psig, the pressure 
supplied to the charging water header must be adequate to 
ensure that accumulators remain charged. With the reactor 
steam dome pressure < 900 psig, the funftion of the 
accumulators in providing the scram force becomes much more 
important since the scram function could become severely 
degraded during a depressurization event or at low reactor 
pressures. Therefore, immediately upon discovery of 
charging water header pressure < 940 psig, concurrent with 
Condition C, all control rods associated with inoperable 
accumulators must be verified to be fully inserted.  
Withdrawn control rods with inoperable accumulators may fail 
to scram under. these low pressure conditions. The 
associated control rods must also be declared inoperable 
within I hour. The allowed Completion Time of 1 hour is 
reasonable for Required Action C.2, considering the low 
probability of a DBA or transient occurring during the time 
that the accumulator is inoperable.  

D.1 

The reactor mode switch must be immediately placed in the 
shutdown position if either Required Action and associated 
Completion Time associated with loss of the CRD pump 
(Required Actions B.1 and C.1) cannot be met. This ensures 

(continued)
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ACTIONS D.1 (continued) 

that all insertable control rods are inserted and that the 
reactor is in a condition that does not require the active 
function (i.e., scram) of the control rods. This Required 
Action is modified by a Note stating that the action is not 
applicable if all control rods associated with the 
inoperable scram accumulators are fully inserted, since the 
function of the control rods has been performed.  

SURVEILLANCE SR 3.1.5.1 
REQUIREMENTS 

SR 3.1.5.1 requires that the accumulator pressure be checked 
every 7 days to ensure adequate accumulator pressure exists 
to provide sufficient scram force. The primary indicator of 
accumulator OPERABILITY is the accumulator pressure. A 
minimum accumulator pressure is specified, below which the 
capability of the accumulator to perform its intended 
function becomes degraded and the accumulator is considered 
inoperable. The minimum accumulator pressure of 940 psig is 
well below the expected pressure of 1100 psig (Ref. 2).  
Declaring the accumulator inoperable when the minimum 
pressure is not maintained ensures that significant 
degradation in scram times does not occur. The 7 day 
Frequency has been shown to be acceptable through operating 
experience and takes into account indications available in 
the control room.  

REFERENCES- 1. UFSAR, Section 4.6.3.4.2.1.  

2. Letter, from E.Y. Gibo (GE) to P Chenell (ComEd), 
"Generic Basis for HCU Scram Accumulator Minimum 
Setpoint Pressure," April 10, 1998.
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B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.6 Rod Pattern Control 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

Control rod patterns. during startup conditions are 
controlled by the operator and the rod worth minimizer (RWM) 
(LCO 3.3.2.1, "Control Rod Block Instrumentation"), so that 
only specified control rod sequences and relative positions 
are allowed over the operating range of all control rods 
inserted to 10% RTP. The sequences limit the potential 
amount of reactivity addition that could occur in the event 
of a Control Rod Drop Accident (CRDA).  

This Specification assures that the control rod patterns are 
consistent with the assumptions of the CRDA analyses of 
References 1, 2, and 3.

The analytical methods and assumptions used in evaluating 
the CRDA are summarized in References 1, 2, 3, 4, and 5.  
CRDA analyses assume that the reactor operator follows 
prescribed withdrawal sequences. These sequences define the 
potential initial conditions for the CRDA analysis. The RWM 
(LCO 3.3.2.1) provides backup to operator control of the 
withdrawal sequences to ensure that the initial conditions 
of the CRDA analysis are not violated.

Prevention or mitigation of positive reactivity insertion 
events is necessary to limit the energy deposition in the 
fuel, thereby preventing significant fuel damage which could 
result in the undue release of radioactivity. Since the 
failure consequences for U02 have been shown to be 
insignificant below fuel energy depositions of 300 cal/gm 
(Ref. 6), the fuel design limit of 280 cal/gm provides a 
margin of safety from significant core damage which would 
result in release of radioactivity (Ref. 7). Generic 
evaluations (Refs. 8 and 9) of a design basis CRDA (i.e., a 
CRDA resulting in a peak fuel energy deposition of 
280 cal/gm) have shown that if the peak fuel enthalpy 
remains below 280 cal/gm, then the maximum reactor pressure 
will be less than the required ASME Code limits (Ref. 10) 
and the calculated offsite doses will be well within the 

(continued)
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APPLICABLE required limits (Ref. 11). Cycle specific CRDA analyses are 
SAFETY ANALYSES performed that assume eight inoperable control rods with at 

(continued) least two cell separation and confirm fuel energy deposition 
is less than 280 cal/gm.  

Control rodpatterns analyzed in the cycle specific analyses 
follow predetermined sequencing rules (analyzed rod position 
sequence). The analyzed rod position sequence is applicable 
from the condition of all control rods fully inserted to 
10% RTP (Ref. 5). The control rods are required to be moved 
in groups, with all control rods assigned to a specific 
group required to be within specified banked positions 
(e.g., between notches 08 and 12). The banked positions are 
established to minimize the maximum incremental control rod 
worth without being overly restrictive during normal plant 
operation. Cycle specific analyses ensure that the 
280 cal/gm fuel design limit will not be violated during a 
CRDA under worst case scenarios. The cycle specific 
analyses (Refs. 1, 2, 3, 4, and 5) also evaluate the effect 
of fully inserted, inoperable control rods not in compliance 
with the sequence, to allow a limited number (i.e., eight) 
and distribution of fully inserted, inoperable control rods.  
Specific analysis may also be performed for atypical 
operating conditions (e.g., fuel leaker suppression).  

Rod pattern control satisfies Criterion 3 of 
10 CFR 50.36(c)(2)(ii).  

LCO Compliance with the prescribed control rod sequences 
minimizes the potential consequences of a CRDA by limiting 
the initial conditions to those consistent with the analyzed 
rod position sequence. This LCO only applies to OPERABLE 
control rods. For inoperable control rods required to be 
inserted, separate requirements are specified in LCO 3.1.3, 
"Control Rod OPERABILITY," consistent with the allowances 
for inoperable control rods in the analyzed rod position 
sequence.  

APPLICABILITY In MODES 1 and 2, when THERMAL POWER is < 10% RTP, the CRDA 
is a Design Basis Accident and, therefore, compliance with 
the assumptions of the safety analysis is required. When 
THERMAL POWER is > 10% RTP, there is no credible control rod 
configuration that results in a control rod worth that could 

(continued)
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APPLICABILITY 
(continued)

ACTIONS

exceed the 280 cal/gm fuel design limit during a CRDA 
(Refs. 4 and 5). In MODES 3 and 4, the reactor is shutdown 
and the control rods are not able to be withdrawn since the 
reactor mode switch is in shutdown and a control rod block 
is applied, therefore, a CRDA is not postulated to occur.  
In MODE 5, since the reactor is shut down and only a single 
control rod can be withdrawn from a core cell containing 
fuel assemblies, adequate SDM ensures that the consequences 
of a CRDA are acceptable, since the reactor will remain 
subcritical with a single control rod withdrawn.

A.1 and A.2 

With one or more OPERABLE control rods not in compliance 
with the prescribed control rod sequence, actions may be 
taken to either correct the control rod pattern or declare 
the associated control rods inoperable within 8 hours.  
Noncompliance with the prescribed sequence may be the result 
of "double notching," drifting from a control rod drive 
cooling water transient, leaking scram valves, or a power 
reduction to < 10% RTP before establishing the correct 
control rod pattern. The number of OPERABLE control rods 
not in compliance with the prescribed sequence is limited to 
eight, to prevent the operator from attempting to correct a 
control rod pattern that significantly deviates from the 
prescribed sequence.  

Required Action A.1 is modified by a Note which allows the 
RWM to be bypassed to allow the affected control rods to be 
returned to their correct position. LCO 3.3.2.1 requires 
verification of control rod movement by a second licensed 
operator (Reactor Operator or Senior Reactor Operator) or by 
a task qualified member of the technical staff (e.g., a 
shift technical advisor or reactor engineer). This helps to 
ensure that the control rods will be moved to the correct 
position. A control rod not in compliance with the 
prescribed sequence is not considered inoperable except as 
required by Required Action A.2. The allowed Completion 
Time of 8 hours is reasonable, considering the restrictions 
on the number of allowed out of sequence control rods and 
the low probability of a CRDA occurring during the time the 
control rods are out of sequence.

(conti nue~d)
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ACTIONS B.1 and B.2 
(continued) 

If nine or more OPERABLE control rods are out of sequence, 
the control rod pattern significantly deviates from the 
prescribed sequence. Control rod withdrawal should be 
suspended immediately to prevent the potential for further 
deviation from the prescribed sequence. Control rod 
insertion to correct control rods withdrawn beyond their 
allowed position is allowed since, in general, insertion of 
control rods has less impact on control rod worth than 
withdrawals have. Required Action B.1 is modified by a Note 
which allows the RWM to be bypassed to allow the affected 
control rods to be returned to their correct position.  
LCO 3.3.2.1 requires verification of control rod movement by 
a second licensed operator (Reactor Operator or Senior 
Reactor Operator) or by a task qualified member of the 
technical staff (e.g., a shift technical advisor or reactor 
engineer).  

When nine or more OPERABLE control rods are not in 
compliance with the analyzed rod position sequence, the 
reactor mode switch must be placed in the shutdown position 
within 1 hour. With the mode switch in shutdown, the 
reactor is shut down, and as such, does not meet the 
applicability requirements of this LCO. The allowed 
Completion Time of 1 hour is reasonable to allow insertion 
of control rods to restore compliance, and is appropriate 
relative to the low probability of a CRDA occurring with the 
control rods out of sequence.  

SURVEILLANCE SR 3.1.6.1 
REQUIREMENTS 

The control rod pattern is verified to be in compliance with 
the analyzed rod position sequence at a 24 hour Frequency to 
ensure the assumptions of the CRDA analyses are met. The 
24 hour Frequency was developed considering that the primary 
check on compliance with the analyzed rod position sequence 
is performed by the RWM (LCO 3.3.2.1), which provides 
control rod blocks to enforce the required sequence and is 
required to be OPERABLE when operating at < 10% RTP.  

(continued)
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REFERENCES 1. UFSAR, Section 15.4.10.  

2. XN-NF-80-19(P)(A), Volume 1, Supplement 2, Section 7.1 
Exxon Nuclear Methodology for Boiling Water Reactor
Neutronics Methods for Design and Analysis, (as 
specified in Technical Specification 5.6.5).  

3. NEDE-24011-P-A, "GE Standard Application for Reactor 
Fuel," (as specified in Technical Specification 
5.6.5).  

4. Letter from T.A. Pickens (BWROG) to G.C. Lainas (NRC), 
"Amendment 17 to General Electric Licensing Topical 
Report NEDE-24011-P-A," BWROG-8644, August 15, 1986.  

5. NFSR-0091, Benchmark of CASMO/MICROBURN BWR Nuclear 
Design Methods, Commonwealth Edison Topical Report, 
(as specified in Technical Specification 5.6.5).  

6. NUREG-0979, Section 4.2.1.3.2, April 1983.  

7. NUREG-0800, Section 15.4.9, Revision 2, July 1981.  

8. NEDO-21778-A, "Transient Pressure Rises Affected 
Fracture Toughness Requirements for Boiling Water 
Reactors," December 1978.  

9. NEDO-10527, "Rod Drop Accident Analysis for Large 

BWRs," (including Supplements 1 and 2), March 1972.  

10. ASME, Boiler and Pressure Vessel Code.  

11. 10 CFR 100.11.  

12. NEDO-21231, "Banked Position Withdrawal Sequence," 
January 1977.
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B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.7 Standby Liquid Control (SLC) System 

BASES

BACKGROUND The SLC System is designed to provide the capability of 
bringing the reactor, at any time in a fuel cycle, from full 
power and minimum control rod inventory (which is at the 
peak of the xenon transient) to a subcritical condition with 
the reactor in the most reactive, xenon free state without 
taking credit for control rod movement. The SLC System 
satisfies the requirements of 10 CFR 50.62 (Ref. 1) on 
anticipated transient without scram.

The SLC System consists of a boron solution storage tank, 
two positive displacement pumps, two explosive valves that 
are provided in parallel for redundancy, and associated 
piping and valves used to transfer borated water from the 
storage tank to the reactor pressure vessel (RPV). The 
borated solution is discharged near the bottom of the core 
shroud, where it then mixes with the cooling water rising 
through the core. A smaller tank containing demineralized 
water is provided for testing purposes.

APPLICABLE 
SAFETY ANALYSES

The SLC System is manually initiated from the main control 
room, as directed by the emergency operating procedures, if 
the operator determines the reactor cannot be shut down, or 
kept shut down, with the control rods. The SLC System is 
used in the event that enough control rods cannot be 
inserted to accomplish shutdown and cooldown in the normal 
manner. The SLC System injects borated water into the 
reactor core to add negative reactivity to compensate for 
all of the various reactivity effects that could occur 
during plant operations. To meet this objective, it is 
necessary to inject a quantity of boron, which produces a 
concentration of 600 ppm of natural boron, in the reactor 
coolant at 68 0 F. To allow for potential leakage and 
imperfect mixing in the reactor system, an amount of boron 
equal to 25% of the amount cited above is added (Ref. 2).  
The volume versus concentration limits in Figure 3.1.7-1 and 
the temperature versus concentration limits in 
Figure 3.1.7-2 are calculated such that the required 
concentration is achieved accounting for dilution in the RPV 
with reactor water level at the high alarm point, including 
the water volume in the residual heat removal shutdown

(continued)
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APPLICABLE cooling piping, the recirculation loop piping, and portions 
SAFETY ANALYSES of other piping systems which connect to the RPV below the 

(continued) high alarm point. This quantity of borated solution 
represented is the amount that is above the bottom of the 
boron solution storage tank. However, no credit is taken 
for the portion of the tank volume that cannot be injected.  

The SLC System satisfies Criterion 4 of 
10 CFR 50.36(c)(2)(ii).  

LCO The OPERABILITY of the SLC System provides backup capability 
for reactivity control independent of normal reactivity 
control provisions provided by the control rods. The 
OPERABILITY of the SLC System is based on the conditions of 
the borated solution in the storage tank and the 
availability of a flow path to the RPV, including the 
OPERABILITY of the pumps and valves. Two SLC subsystems are 
required to be OPERABLE; each contains an OPERABLE pump, an 
explosive valve, and associated piping, valves, and 
instruments and controls to ensure an OPERABLE flow path.  
With one subsystem inoperable the requirements of 
10 CFR 50.62 (Ref. 1) cannot be met, however, the remaining 
subsystem is still capable of shutting down the unit.  

APPLICABILITY In MODES 1 and 2, shutdown capability is required. In 
MODES 3 and 4, control rods are not able to be withdrawn 
since the reactor mode switch is in shutdown and a control 
rod block is applied. This provides adequate controls to 
ensure that the reactor remains subcritical. In MODE 5, 
only a single control rod can be withdrawn from a core cell 
containing fuel assemblies. Demonstration of adequate SDM 
(LCO 3.1.1, "SHUTDOWN MARGIN (SDM)") ensures that the 
reactor will not become critical. Therefore, the SLC System 
is not required to be OPERABLE when only a single control 
rod can be withdrawn.  

ACTIONS A.1 

If one SLC subsystem is inoperable, the inoperable subsystem 
must be restored to OPERABLE status within 7 days. In this 
condition, the remaining OPERABLE subsystem is adequate to 

(continued)
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ACTIONS A.1 (continued) 

shutdown the unit. However, the overall capability is 
reduced since the remaining OPERABLE subsystem cannot meet 
the requirements of Reference 1. The 7 day Completion Time 
is based on'the availability of an OPERABLE subsystem 
capable of shutting down the reactor and the low probability 
of a Design Basis Accident (DBA) or severe transient 
occurring concurrent with the failure of the Control Rod 
Drive (CRD) System to shut down the reactor.  

B.1 

If both SLC subsystems are inoperable, at least one 
subsystem must be restored to OPERABLE status within 
8 hours. The allowed Completion Time of 8 hours is 
considered acceptable given the low probability of a DBA or 
transient occurring concurrent with the failure of the 
control rods to shut down the reactor.  

C.1 

If any Required Action and associated Completion Time is not 
met, the plant must be brought to a MODE in which the LCO 
does not apply. To achieve this status, the plant must be 
brought to MODE 3 within 12 hours. The allowed Completion 
Time of 12 hours is reasonable, based on operating 
experience, to reach MODE 3 from full power conditions in an 
orderly manner and without challenging plant systems.  

SURVEILLANCE SR 3.1.7.1. SR 3.1.7.2, and SR 3.1.7.3 
REQUIREMENTS 

SR 3.1.7.1 through SR 3.1.7.3 are 24 hour Surveillances 
verifying certain characteristics of the SLC System (e.g., 
the volume and temperature of the borated solution in the 
storage tank), thereby ensuring SLC System OPERABILITY 
without disturbing normal plant operation. These 
Surveillances ensure that the proper borated solution volume 
and temperature, including the temperature of the pump 
suction piping, are maintained. Maintaining a minimum 
specified borated solution temperature is important in 
ensuring that the boron remains in solution and does not 

(continued) 
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SURVEILLANCE SR 3.1.7.1. SR 3.1.7.2, and SR 3.1.7.3 (continued) 
REQUIREMENTS 

precipitate out in the storage tank or in the pump suction 
piping. The temperature versus concentration curve of 
Figure 3.1.7-2 ensures that a 10OF margin will be maintained 
above the saturation temperature. The 24 hour Frequency is 
based on operating experience and has shown there are 
relatively slow variations in the measured parameters of 
volume and temperature.  

SR 3.1.7.4 and SR 3.1.7.6 

SR 3.1.7.4 verifies the continuity of the explosive charges 
in the injection valves to ensure that proper operation will 
occur if required. Other administrative controls, such as 
thdse that limit the shelf life of the explosive charges, 
must be followed. The 31 day Frequency is based on 
operating experience and has demonstrated the reliability of 
the explosive charge continuity.  

SR 3.1.7.6 verifies that each valve in the system is in its 
correct position, but does not apply to the squib (i.e., 
explosive) valves. Verifying the correct alignment for 
manual valves in the SLC System flow path provides assurance 
that the proper flow paths will exist for system operation.  
A valve is also allowed to be in the nonaccident position 
provided it can be aligned to the accident position from the 
control room, or locally by a dedicated operator at the 
valve control. This is acceptable since the SLC System is a 
manually initiated system. This Surveillance also does not 
apply to valves that are locked, sealed, or otherwise 
secured in position since they are verified to be in the 
correct position prior to locking, sealing, or securing.  
This verification of valve alignment does not require any 
testing or valve manipulation; rather, it involves 
verification that those valves capable of being 
mispositioned are in the correct position. This SR does not 
apply to valves that cannot be inadvertently misaligned, 
such as check valves. The 31 day Frequency is based on 
engineering judgment and is consistent with the procedural 
controls governing valve operation that ensures correct 
valve positions.  

(continued)
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SURVEILLANCE 
REQUIREMENTS 

(continued)

SR 3.1.7.5 

This Surveillance requires an examination of the sodium 
pentaborate solution by using chemical analysis to ensure 
that the proper concentration of sodium pentaborate exists 
in the storage tank. SR 3.1.7.5 must be performed anytime 
boron or water is added to the storage tank solution to 
determine that the sodium pentaborate solution concentration 
is within the specified limits. SR 3.1.7.5 must also be 
performed anytime the temperature is restored to within the 
limits of Figure 3.1.7-2, to ensure that no significant 
boron precipitation occurred. The 31 day Frequency of this 
Surveillance is appropriate because of the relatively slow 
variation of sodium pentaborate concentration between 
surveillances.  

SR 3.1.7.7 

Demonstrating that each SLC System pump develops a flow rate 
> 40 gpm at a discharge pressure > 1275 psig ensures that 
pump performance has not degraded during the fuel cycle.  
This minimum pump flow rate requirement ensures that, when 
combined with the sodium pentaborate solution concentration 
requirements, the rate of negative reactivity insertion from 
the SLC System will adequately compensate for the positive 
reactivity effects encountered during power reduction, 
cooldown of the moderator, and xenon decay. This test 
confirms one point on the pump design curve and is 
indicative of overall performance. Such inservice tests 
confirm component OPERABILITY, and detect incipient failures 
by indicating abnormal performance. The Frequency of this 
Surveillance is in accordance with the Inservice Testing 
Program.  

SR 3.1.7.8 and SR 3.1.7.9

These Surveillances ensure that there is a functioning flow 
path from the boron solution storage tank to the RPV, 
including the firing of an explosive valve. The replacement 
charge for the explosive valve shall be from the same 
manufactured batch as the one fired or from another batch 
that has been certified by having one of that batch 
successfully fired. The pump and explosive valve tested 

(continued)
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SURVEILLANCE SR 3.1.7.8 and SR 3.1.7.9 (continued) 
REQUIREMENTS 

should be alternated such that both complete flow paths are 
tested every 48 months at alternating 24 month intervals.  
The Surveillance may be performed in separate steps to 
prevent injecting boron into the RPV. An acceptable method 
for verifying flow from the pump to the RPV is to pump 
demineralized water from a test tank through one SLC 
subsystem and into the RPV. The 24 month Frequency is based 
on the need to perform this Surveillance under the 
conditions that apply during a plant outage and the 
potential for an unplanned transient if the Surveillance 
were performed with the reactor at power. Operating 
experience has shown these components usually pass the 
Surveillance when performed at the 24 month Frequency; 
therefore, the Frequency was concluded to be acceptable from 
a reliability standpoint.  

Demonstrating that all heat traced piping between the boron 
solution storage tank and the suction inlet to the injection 
pumps is unblocked ensures that there is a functioning flow 
path for injecting the sodium pentaborate solution. An 
acceptable method for verifying that the'suction piping is 
unblocked is to pump from the storage tank to the storage 
tank.  

The 24 month Frequency is acceptable since there is a low 
probability that the subject piping will be blocked due to 
precipitation of the boron from solution in the heat traced 
piping. This is especially true in light of the temperature 
verification of this piping required by SR 3.1.7.3.  
However,,if, in performing SR 3.1.7.3, it is determined that 
the temperature of this piping has fallen below the 
specified minimum, SR 3.1.7.9 must be performed once within 
24 hours after the piping temperature is restored to within 
the limits of Figure 3.1.7-2.  

REFERENCES 1. 10 CFR 50.62.  

2. UFSAR, Section 9.3.5.3.
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B 3.1.8 Scram Discharge Volume (SDV) Vent and Drain Valves 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

The SDV vent and drain valves are normally open and 
discharge any accumulated water in the SDV to ensure that 
sufficient volume is available at all times to allow a 
complete scram. During a scram, the SDV vent and drain 
valves close to contain reactor water. The SDV is a volume 
of header piping that connects to each hydraulic control 
unit (HCU) and drains into an instrument volume. There are 
two SDVs (headers) and two instrument volumes, each 
receiving approximately one half of the control rod drive 
(CRD) discharges. Each instrument volume has a drain line 
with two valves in series. Each header is connected to a 
common vent line via two valves in series. The header 
piping is sized to receive and contain all the water 
discharged by the CRDs during a scram. The design and 
functions of the SDV are described in Reference 1.

The Design Basis Accident and transient analyses assume all 
of the control rods are capable of scramming. The 
acceptance criteria for the SDV vent and drain valves are 
that they operate automatically to:

a. Close during scram to limit the amount of reactor 
coolant discharged so that adequate core cooling is 
maintained and offsite doses remain within the limits 
of 10 CFR 100 (Ref. 2); and 

b. Open on scram reset to maintain the SDV vent and drain 
path open so that there is sufficient volume to accept 
the reactor coolant discharged during a scram.  

Isolation of the SDV can also be accomplished by manual 
closure of the SDV valves. Additionally, the discharge of 
reactor coolant to the SDV can be terminated by scram reset 
or closure of the HCU manual isolation valves. For a 
bounding leakage case, the offsite doses are well within the 
limits of 10 CFR 100 (Ref. 2), and adequate core cooling is 
maintained (Ref. 3). The SDV vent and drain valves allow 
continuous drainage of the SDV during normal plant operation 

(continued)
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APPLICABLE 
SAFETY ANALYSES 

(continued)

to ensure that the SDV has sufficient capacity to contain 
the reactor coolant discharge during a full core scram.  
To automatically ensure this capacity, a reactor scram 
(LCO 3.3.1.1, "Reactor Protection System (RPS) 
Instrumentation") is initiated if the SDV water level in the 
instrument volume exceedsa specified setpoint. The 
setpoint is chosen so that all control rods are inserted 
before the SDV has insufficient volume to accept a full 
scram.  

SDV vent and drain valves satisfy Criterion 3 of 
10 CFR 50.36(c)(2)(ii).

LCO The OPERABILITY of all SDV vent and drain valves ensures 
that the SDV vent and drain valves will close during a scram 
to contain reactor water discharged to the SDV piping.  
Since the vent and drain lines are provided with two valves 
in series, the single failure of one valve in the open 
position will not impair the isolation function of the 
system. Additionally, the valves are required to open on 
scram reset to ensure that a path is available for the SDV 
piping to drain freely at other times.  

APPLICABILITY In MODES 1 and 2, a scram may be required; therefore, the 
SDV vent and drain valves must be OPERABLE. In MODES 3 
and 4, control rods are not able to be withdrawn since the 
reactor mode switch is in shutdown and a control rod block 
is applied. Also, during MODE 5, only a single control rod 
can be withdrawn from a core cell containing fuel 
assemblies. Therefore, the SDV vent and drain valves are 
not required to be OPERABLE in these MODES since the reactor 
is subcritical and only one rod may be withdrawn and subject 
to scram.  

ACTIONS The ACTIONS Table is modified by a Note indicating that a 
separate Condition entry is allowed for each SDV vent and 
drain line. This is acceptable, since the Required Actions 
for each Condition provide appropriate compensatory actions 
for each inoperable SDV line. Complying with the Required 
Actions may allow for continued operation, and subsequent 
inoperable SDV lines are governed by subsequent Condition 
entry and application of associated Required Actions.  

(continued)
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ACTIONS 
(continued)

The ACTIONS Table is modified by a second Note stating that 
an isolated line may be unisolated under administrative 
control to allow draining and venting of the SDV. When a 
line is isolated, the potential for an inadvertent scram due 
to high SDV level is increased. During these periods, the 
line may beunisolated under administrative control. This 
allows any accumulated water in the line to be drained, to 
preclude a reactor scram on SDV high level. This is 
acceptable since the administrative controls ensure the 
valve can be closed quickly, by a dedicated operator at the 
valve controls, if a scram occurs with the valve open.  

A.1 

When one SDV vent or drain valve is inoperable in one or 
more lines, the line must be isolated to contain the reactor 
coolant during a scram. The 7 day Completion Time is 
reasonable, given the level of redundancy in the lines and 
the low probability of a scram occurring while the valve(s) 
are inoperable and the line(s) not isolated. The SDV is 
still isolable since the redundant valve in the affected 
line is OPERABLE. During these periods, the single failure 
criterion may not be preserved, and a higher risk exists to 
allow reactor water out of the primary system during a 
scram.  

B.1 

If both valves in a line are inoperable, the line must be 
isolated to contain the reactor coolant during a scram. The 
8.hour Completion Time to isolate the line is based on the 
low probability of a scram occurring while the line is not 
isolated and unlikelihood of significant CRD seal leakage.  

C.1 

If any Required Action and associated Completion Time is not 
met, the plant must be brought to a MODE in which the LCO 
does not apply. To achieve this status, the plant must be 
brought to MODE 3 within 12 hours. The allowed Completion

(continued)
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SDV Vent and Drain Valves 
B 3.1.8 

BASES 

ACTIONS C.1 (continued) 

Time of 12 hours is reasonable, based on operating 
experience, to reach MODE 3 from full power conditions in an 
orderly manner and without challenging plant systems.  

SURVEILLANCE SR 3.1.8.1 
REQUIREMENTS 

During normal operation, the SDV vent and drain valves 
should be in the open position (except when performing 
SR 3.1.8.2) to allow for drainage of the SDV piping.  
Verifying that each valve is in the open position ensures 
that the SDV vent and drain valves will perform their 
intended functions during normal operation. This SR does 
not require any testing or valve manipulation; rather, it 
involves verification that the valves are in the correct 
position.  

The 31 day Frequency is based on engineering judgment and is 
consistent with the procedural controls governing valve 
operation, which ensure correct valve positions. Improper 
valve position (closed) would not affect the isolation 
function.  

SR 3.1.8.2 

During a scram, the SDV vent and drain valves should close 
to contain the reactor water discharged to the SDV piping.  
Cycling each valve through its complete range of motion 
(closed and open) ensures that the valve will function 
properly during a scram. The 92 day Frequency is based on 
operating experience and takes into account the level of 
redundancy in the system design.  

SR 3.1.8.3 

SR 3.1.8.3 is an integrated test of the SDV vent and drain 
valves to verify total system performance. After receipt of 
a simulated or actual scram signal, the closure of the SDV 
vent and drain valves is verified. The closure time of 
30 seconds after receipt of a scram signal is based on the 

(continued)
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SDV Vent and Drain Valves 
B 3.1.8

BASES

SURVEILLANCE 
REQUIREMENTS

SR 3.1.8.3 (continued) 

bounding leakage case evaluated in the accident analysis 
(Ref. 3). Similarly, after receipt of a simulated or actual 
scram reset signal, the opening of the SDV vent and drain 
valves is verified. The LOGIC SYSTEM FUNCTIONAL TEST in 
LCO 3.3.1.1 and the scram time testing of control rods in 
LCO 3.1.3, "Control Rod OPERABILITY," overlap this 
Surveillance to provide complete testing of the assumed 
safety function. The 24 month Frequency is based on the 
need to perform this Surveillance under the conditions that 
apply during a plant outage and the potential for an 
unplanned transient if the Surveillance were performed with 
the reactor at power. Operating experience has shown these 
components usually pass the Surveillance when performed at 
the 24 month Frequency; therefore, the Frequency was 
concluded to be acceptable from a reliability standpoint.

REFERENCES 1. UFSAR, Section 4.6.3.3.2.8.  

2. 10 CFR 100.  

3. NUREG-0803, "Generic Safety Evaluation Report 
Regarding Integrity of BWR Scram System Piping," 
August 1981.
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REACTIVITY CONTROL SDM 314.3.A

3.3 - LIMITING CONDITIONS FOR OPERATION 

A. SHUTDOWN MARGIN (SDM)

LCO 3.,11
The SHUTDOWN MARGIN (SDM) shall be 
equal to or greater than:

1. 0.38% Ak/k with the highest worth 
control rod analytically determined, or 

2. 0.28% Ak/k with the highest worth 
control rod determined by test.  

APPLICABILITY: 

OPERATIONAL MODE(s) 1, 2, 3, 4, and 5.  

ACTION: 

With the SHUTDOWN MARGIN less than 
specified: 

/c•TofIA 1.( Aln OPERATIONAL MODE 1 or 2, restore 
""jthe required SHUTDOWN MARGIN 

Swithin 6 hour or be in at least HOT 
ALT WIo 4 8 -ýSHUTDOWN within the next 12 hours.  

2.In OPERATIONAL MODE 3 or 4, 
jc immediately all insertable control p 

c • ,4 t •-rods to be fully insertedan susp

4.3 - SURVEILLANCE REQUIREMENTS 

A. SHUTDOWN MARGIN

The SHUTDOWN MARGIN shall be 

I determined to be equal to or greater than 
that specified at any time during the 
operating cycle: LA.7 

2. Within 24 hours after detection of aa A-1 
withdrawn control rod that is , 

immovable, as a result of excessive a f• .  
friction or mechanical interference, or 
known to be unscrammable. The 
required SHUTDOWN MARGIN shall be 
verified acceptable with an increased 
allowance for the withdrawn worth of 
the immovable or unscrammable 
control rod. ýLA.  

3. ;:ý alclatlio , prior to each fuel 
movement during the fuel loading 
sequence.

/4CTI-DAJ E

QUAD CITIES - UNITS 1 & 2 Amendment Nos. 1719&1673/4.3-1

?"" / .,C I



DISCUSSION OF CHANGES 
ITS: 3.1.1 - SHUTDOWN MARGIN 

ADMINISTRATIVE 

A. 1 In the conversion of the Quad Cities 1 and 2 current Technical Specifications 
(CTS) to the proposed plant specific Improved Technical Specifications (ITS), 
certain wording preferences or conventions are adopted that do not result in 
technical changes (either actual or interpretational). Editorial changes, 
reformatting, and revised numbering are adopted to make the ITS consistent with 
the BWR Standard Technical Specifications, NUREG-1433, Rev. 1 (i.e., the 
Improved Standard Technical Specifications (ISTS)).  

A.2 In MODES 3 and 4, a single control rod may have been withdrawn under the 
provisions of the proposed LCO 3.10.2 and LCO 3.10.3, or some unanticipated 
event may have resulted in uninserted control rods. Therefore, rather than the 
passive CTS 3.3.A Action 2 words of "verify.. .inserted," the ITS 3.1.1 Required 
Actions C. 1 and D. 1 are active -- "Initiate action to fully insert..." This wording 
provides the same intent in the event all insertable control rods are inserted, and 
is therefore administrative.  

A.3 CTS 3.3.A Actions 2 and 3 require suspension of activities that could reduce the 
SDM, when the SDM is not within limits in MODES 3, 4, or 5. In MODES 3 
and 4, the vessel head is bolted in place; and the only activity that can 
significantly reduce SHUTDOWN MARGIN (SDM) is control rod withdrawal.  
Since a Required Action that ensures control rods remain inserted is provided, 
any additional action to suspend activities that can reduce the SDM is repetitive 
and unnecessary. Similarly, in MODE 5, the only activities that can affect SDM 
are CORE ALTERATIONS and control rod withdrawal. Since Required Actions 
are provided to suspend CORE ALTERATIONS and ensure control rods remain 
inserted, any additional action to suspend other activities is also repetitive and 
unnecessary. Therefore, these requirements in CTS 3.3.A Actions 2 and 3 have 
been deleted.  

A.4 The CTS 3.3.A Actions 2 and 3 to "establish SECONDARY CONTAINMENT 
INTEGRITY within 8 hours" appear to provide a period of time (8 hours) in 
which integrity could be violated even if capable of being maintained.  
Additionally, if the plant status is such that integrity is not capable of being 
established within 8 hours, the existing Actions results in "non-compliance with 
the Technical Specifications" and a requirement for an LER. The intent of the 
Actions is more appropriately presented in ITS 3.1.1 Required Actions D.2, D.3, 
D.4, E.3, E.4, and E.5, which require actions to be initiated within one hour to 
restore the secondary containment boundary. With the proposed Required 
Actions, a significantly more conservative requirement to establish and maintain 
the secondary containment boundary is imposed. No longer would the

Quad Cities 1 and 2 1



DISCUSSION OF CHANGES 
ITS: 3.1.1 - SHUTDOWN MARGIN 

ADMINISTRATIVE 

A.4 provision to violate the boundary for up to 8 hours exist. However, this 
(cont'd) conservatism comes from the understanding that if best efforts to establish the 

boundary exceeded 8 hours, no LER will be required.  

This interpretation of the Actions intent is supported by the BWR ISTS, 
NUREG-1433, Revision 1. Because this is an enhanced presentation of existing 
intent, the proposed change is considered administrative.  

A.5 This proposed change replaces the use of the defined term SECONDARY 
CONTAINMENT INTEGRITY in CTS 3.3.A Actions 2 and 3 with the essential 
elements of that definition. Refer also to the Discussion of Changes in the 
Definitions section (Chapter 1.0), which addresses deletion of the SECONDARY 
CONTAINMENT INTEGRITY definition. The change is editorial in that the 
requirements are specifically addressed by ITS 3.1.1 Required Actions D.2, D.3, 
D.4, E.3, E.4, and E.5. Therefore, the change is a presentation preference 
adopted by the BWR ISTS, NUREG-1433, Revision 1, and is considered 
administrative only.  

A.6 The CTS 3.3.A Action 3 to "fully insert.. .within 1 hour" (see Discussion of 
Change L.2 below for the change to which control rods get inserted) is revised to 
"initiate action to fully insert.. .Immediately." This change is similar to that 
discussed in Discussion of Change A.4 above. The existing requirement appears 
to provide an hour in which control rods can be left withdrawn, even if able to be 
inserted. If the control rod is incapable of being inserted in 1 hour, the existing 
Action results in "non-compliance with the Technical Specifications" and a 
requirement for an LER. The intent of the Action is more appropriately 
presented in ITS 3.1.1 Required Action E.2. With the proposed Required 
Action, a significantly more conservative requirement to insert the control rod(s) 
and maintain insertion is imposed. No longer would the provision to withdraw 
or leave withdrawn one or more control rods for up to 1 hour exist. However, 
with this conservatism comes the understanding that if best efforts to insert the 
control rod(s) exceeds 1 hour, no LER will be required.  

This interpretation of the Actions intent is supported by the BWR ISTS, 
NUREG-1433, Revision 1. Because this is an enhanced presentation of existing 
intent, the proposed change is considered administrative.  

A.7 A specific completion time for the SDM test required by CTS 4.3.A. 1 is 
proposed to clarify when "prior to or during the first startup" applies. Most 
SDM tests are performed as an in-sequence critical and, therefore, 4 hours after 
reaching criticality is provided in proposed SR 3.1.1.1 as a reasonable time to 
perform the required calculations and have appropriate verification completed.

Quad Cities 1 and 2 2



DISCUSSION OF CHANGES 
ITS: 3.1.1 - SHUTDOWN MARGIN 

ADMINISTRATIVE 

A.7 Interpretations, both more and less conservative, can be made for the existing 
(cont'd) requirement; however, this interpretation of the Completion Time's intent is 

supported by the BWR ISTS, NUREG-1433, Revision 1. Because this is an 
enhanced presentation of existing intent, the proposed change is considered 
administrative.  

A.8 More explicit wording is proposed to replace the activity referred to as "refueling 
outage" in CTS 4.3.A. 1. The intent of the Surveillance Requirement is to 
perform the SDM test after in-vessel activities which could have altered SDM.  
These activities are explicitly stated in proposed SR 3.1.1.1 as "fuel movement 
within the reactor pressure vessel or control rod replacement." Because this is an 
enhanced presentation of the existing SR intent, the proposed change is 
considered administrative.  

A.9 The CTS 4.3.A.2 requirement to perform an SDM test after finding a stuck 
control rod has been moved to ITS 3.1.3 in accordance with the BWR ISTS, 
NUREG-1433, Rev. 1. Any technical changes to this requirement will be 
discussed in the Discussion of Changes for ITS: 3.1.3.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

None 

TECHNICAL CHANGES - LESS RESTRICTIVE 

"Generic" 

LA.1 The details of the methods in CTS 4.3.A. 1 (by demonstration) and CTS 4.3.A.3 
(by calculation) to determine SHUTDOWN MARGIN (SDM) are proposed to be 
relocated to the Bases. The requirement in ITS SR 3.1.1.1 to verify SDM is 
within the specified limits is adequate to ensure that the requirement is met.  
Therefore, the relocated details are not required to be in the ITS to provide 
adequate protection to the public health and safety. Changes to the Bases will be 
controlled by the provisions of the proposed Bases Control Program described in 
Chapter 5 of the ITS.
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DISCUSSION OF CHANGES 
ITS: 3.1.1 - SHUTDOWN MARGIN 

TECHNICAL CHANGES - LESS RESTRICTIVE (continued) 

"Specific" 

L. 1 The CTS 3.3.A Action 3 requirement to suspend all CORE ALTERATION(s) 
precludes off-loading fuel and inserting control rods. However, the insertion of 
control rods is allowed as indicated in the action but limited to within one hour 
after entry into the Condition. The one hour limitation has been changed as 
discussed in Discussion of Change A.6. The ITS 3.1.1 ACTION E modifies the 
requirement to suspend CORE ALTERATIONS "except for control rod insertion 
and fuel assembly removal." This exception allows continuation of activities that 
have a potential to correct the problem and restore a margin of safety to an 
inadvertent or uncontrolled core criticality. This additional operational flexibility 
does not require new or different actions, but allows corrective actions which 
would have otherwise been precluded (except under the provisions of 10 CFR 
50.54(x)). The corrective actions would only be pursued in accordance with 
approved procedures.  

L.2 The CTS 3.3.A Action 3 requirement to insert all insertable control rods in 
MODE 5 has been modified, ITS 3.1.1 Required Action E.2, to only require 
those control rods in core cells containing one or more fuel assemblies to be fully 
inserted. If all fuel assemblies are removed from a core. cell, inserting the 
associated control rod has a negligible impact on core reactivity. During MODE 
5, refueling procedures could have cells emptied and the control rod withdrawn, 
but "insertable." However, due to a variety of considerations (i.e., location of 
blade guides, ongoing instrumentation maintenance, water clarity), insertion of 
these control rods may not be desirable. Since there is negligible impact on 
SDM should the control rod be inserted with no fuel in the cell, it is acceptable 
to provide this flexibility.  

RELOCATED SPECIFICATIONS 

None

Quad Cities 1 and 2 4



P&EACTIVITY CONTROL EDI
3.3 - LIMITING CONDITIONS FOR OPERATION

-T7T-5 3.1.27_ 

Anomalies 3t4.3.5 

4.3 - SURVEILLANCE REQUIREMENTS

Reactivity Anomalies IT-"

The reactivity 
between thern

B. Reactivity Anomalies

:a The reactivity 
.SR 3.l,23 between thef 

configuration 
- control rod cc

APPLCABILTY

OPERATIONAL MODE(s) 1 and 2.

With the reactivity equivalence difference 
SACTIUJ A exceeding .1% Ak/k, withinc B rs 

pa)rlorr an analysis 1jo cltern irif and~l 
texpla' the cause of/the reacti• -Z:L 
Altttn• goperation may continue if the 

difference is explained and corrected.  

ACrT1I B With the provisions of the ACTION above 
not met, be in at least HOT SHUTDOWN 
within the next 12 hours.

QUAD CITIES - UNITS I & 2 3/4.3-2 Amendment Nos. 177 & 175

/a I /

3.1.2 B.  

L(o 3.1.Z 

I
iJobdifference

1.

2.

-Wnmwwwý
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DISCUSSION OF CHANGES 
ITS: 3.1.2 - REACTIVITY ANOMALIES 

ADMINISTRATIVE 

A. 1 In the conversion of the Quad Cities 1 and 2 current Technical Specifications 
(CTS) to the proposed plant specific Improved Technical Specifications (ITS), 
certain wording preferences or conventions are adopted that do not result in 
technical changes (either actual or interpretational). Editorial changes, 
reformatting, and revised numbering are adopted to make the ITS consistent with 
the BWR Standard Technical Specifications, NUREG-1433, Rev. 1 (i.e., the 
Improved Standard Technical Specifications (ISTS)).  

A.2 The wording "reactivity equivalence of the difference" in CTS 3.3.B and 
CTS 4.3.B has been changed to "reactivity difference" to be consistent with 
NUREG-1433, Revision 1. This change does not affect the method utilized to 
verify this LCO, and therefore, the change is considered administrative.  

A.3 A specific time for completing the reactivity anomaly surveillance CTS 4.3.B. 1 
is proposed to clarify when "during the first startup" the test must be performed.  
This test is performed by comparing the difference between the actual critical 
control rod configuration and the predicted critical control rod configuration as a 
function of cycle exposure while at steady state reactor power conditions.  
Therefore, "24 hours after reaching these conditions" is provided as a reasonable 
time to perform the required calculations and complete the appropriate 
verification. Interpretations, both more and less conservative, can be made for 
the existing requirement; however this interpretation of the intent is supported by 
the BWR ISTS, NUREG-1433, Revision 1. Because this is an enhanced 
presentation of existing intent, the proposed change is considered administrative.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

M. 1 CTS 3.3.B requires the reactivity difference between the actual critical control 
rod configuration and the predicted critical control rod configuration to be within 
limits. The CTS Bases clarifies that this verification can be performed by one of 
two methods: by comparison of the critical rod pattern selected base states to the 
predicted rod inventory at that state (i.e., rod density comparison) or by 
comparison of the monitored keff with the predicted k~f as calculated by an 
approved 3-D core simulator code. These two methods to meet CTS 3.3.B were 
previously approved by the NRC in the SER for Amendment Nos. 177 and 175, 
dated May 23, 1997. Since Quad Cities 1 and 2 predict the core reactivity
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DISCUSSION OF CHANGES 
ITS: 3.1.2 - REACTIVITY ANOMALIES 

TECHNICAL CHANGES - MORE RESTRICTIVE 

M. 1 using a 3-D simulator code and compare predicted keff with monitored keff, the 
(cont'd) alternate approach (i.e., the control rod density comparison) is not necessary.  

Therefore, ITS 3.1.2 will explicitly require the comparison between monitored 
and predicted keff. Since the alternate approach has been deleted, this change is 
considered more restrictive on plant operation. However, the proposed 
requirement in ITS 3.1.2 continues to be adequate to ensure the safety analysis is 
met.  

TECHNICAL CHANGES - LESS RESTRICTIVE 

"Generic" 

LA. 1 The requirement of CTS 3.3.B Action to perform an analysis to determine and 
explain the cause of the reactivity difference is proposed to be relocated to the 
Bases. This requirement involves re-evaluating predicted core reactivity 
conditions in an effort to explain and correct the difference such that, based on 
the new evaluation, the reactivity difference is returned to acceptable limits. The 
action to restore compliance to within the limit is maintained in Required Action 
A. 1. As a result, these details associated with the method of restoring 
compliance to within the limit are not necessary to ensure restoration is 
accomplished in a timely manner. Therefore, the relocated requirement is not 
required to be in the ITS to provide adequate protection of the public health and 
safety. Changes to the Bases will be controlled by the provisions of the Proposed 
Bases Control Program described in Chapter 5 of the ITS.  

"Specific" 

L. 1 The time allowed to restore the core reactivity difference to within limits in the 
CTS 3.3.1B Action (i.e., to "perform an analysis to determine and explain the 
cause of the reactivity difference") has been increased from 12 hours to 72 hours.  
Typically, a reactivity anomaly would be indicative of incorrect analysis inputs 
or assumptions of fuel reactivity used in the analysis. A determination and 
explanation of the cause of the anomaly would normally involve a fuel analysis 
department and the fuel vendor. Contacting and obtaining the necessary input 
may require a time period much longer than one shift (particularly on weekends 
and holidays). Since SHUTDOWN MARGIN has typically been demonstrated 
by test prior to reaching the conditions at which this Surveillance is performed, 
the safety impact of the extended time for evaluation is negligible. Given these 
considerations, the BWR ISTS, NUREG-1433, Revision 1 allows this time to be 
extended to 72 hours.
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DISCUSSION OF CHANGES 
ITS: 3.1.2 - REACTIVITY ANOMALIES 

TECHNICAL CHANGES - LESS RESTRICTIVE (continued) 

L.2 The term "CORE ALTERATION(s)" in CTS 4.3.B. 1 is proposed to be replaced 
with "fuel movement within the reactor pressure vessel or control rod 
replacement." The intent of this Surveillance is to verify the core reactivity after 
in-vessel operations which could have significantly altered the core reactivity.  
Certain CORE ALTERATIONS have a known effect which is reversible and, are 
consistent with the activities assumed to occur during routine operations.  
Normal control rod movement is such an activity. Since this activity does not 
require reverification of core reactivity during normal operations with the vessel 
head on (i.e., not defined as a CORE ALTERATION), it should also be allowed 
without a requirement to reverify core reactivity, with the reactor vessel head 
removed (i.e., defined as a CORE ALTERATION). The proposed wording 
provides a specific list of those CORE ALTERATIONS which constitute a core 
reactivity change not expected to occur during normal operations, specifically 
excluding normal control rod movement.  

L.3 The frequency in CTS 4.3.B.2, "31 effective full power days" (approximately 
625 MWD/T), is proposed to be replaced with "1000 MWD/T during operations 
in MODE 1." Both Frequencies consider the relatively slow change in core 
reactivity with exposure and operating experience related to variations in core 
reactivity. The proposed change is consistent with the BWR ISTS, 
NUREG-1433, Revision 1.  

RELOCATED SPECIFICATIONS 

None
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REACTIVITY CONTROL
~eUe.aA 

IIQ 
±~ 

$ CR OPERABILITY 314.3.C

3.3 - LIMITING CONDITIONS FOR OPERATION 4.3 - SURVEILLANCE REQUIREMENTS

Control Rod OPERABILITY 

All control rods shall be OPERABLE.  

APPLICABILITY:

OPERATIONAL MODE(s) 1 and 2.

AC.rTo,014 1.

D
1) Verify that the inoperable 

control ro h aw 
separated from all otherI 
inoperable ran I~on 
rods by at least two contr 
cells in all directions.

C. Control Rod OPERABILITY 

:5 1. .3.-2 1. When above the low power setpoint of 
S R 3.1. 3.3 the RWM, all withdrawn control rods A-o / not req red to ave te directioný 

A. | contr valve disarme electricalli or 
A3 ! hydr ulically shall be demonstrated 

AS7 o"-g;e. [ OPERABLE by mo-V- each control rod 
at least one notch: 

fe 'lo4 'SR 3.1, 32 N 64L 

a. FAt least once per 7 dayslbI for each 
e to £R.._--Ufully withdrawn control rod,(-and- at 
SsR 1�..3 least once per 31 days' for each 

" partially withdrawn control rod, and _.  

I , b. rWithin 24 hours when any control 

, - rod is immovable as a result of 
A co nL . Ir A,• excessive friction or mechanical 

interference, or known to be 
[unscrammable. FA.7 I

)is 

trc 
ol

2)

A CTi J b.  
F

With the provisions of ACTION 1 .a 
above not met, be in at least HOT 
SHUTDOWN within the next 
1 2 hours.

4A~d proposed ACITiO0

a May be req*med intermitently, un er administratiA control, to/ ermit testing a ociated with relitoring the 
control rod to OPERAB status. ) 

5R 3 .1.z b Not required to be performed until 7 days Ifor fully withdrawn) or 31 days (for partially withdrawn) after the 
Sa3,t.3.3 control rod is withdrawn and above the low power setpoint of the RWM.

QUAD CITIES - UNITS 1 & 2 3/4.3-3 Amendment No. 190 & 187 
Pale.. 1 0-P 9
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LCO 3.1.3
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REACTIVITY CONTROL 

3.3 - LIMITING CONDITIONS FOR OPERATION

CR OPERABILITY 3/4.3.C 

4.3 - SURVEILLANCE REQUIREMENTS

c. Comply with Survniance 
Ac u .... I Re uiremes4. .A.2 within 

hC Q~0T1 -N w OWN within the next 12

2. With one or more control rods 
4 CTý00J C scrammable but inoperable for causes 

other than addressed in ACTION 
3.3.C.1 above: 

a. If the inoperable control rod(s) is 
witrawn, witin n hour:

(L. 1 
ACTIoWlD 

C'

1 ) Verify that the inoperable A 
r control rod(s) is 

separated from all other 
inoperable * ontrol 
rods by at least two control • 

cells in all directions, and 

C2) Demonstrate the insertion•' 
Scapability of the inoperable 

' \ ~withdrawn control rod(s) by -!

C 2.• inserting the inoperable 
Swithdrawn control rodls) at 

Sleast one notch by drive water 

pressure within the normal 
Soperating ranges4r( 

Sb. With the provisions of ACTION 2.a 
Sabove not met, fully insert the 
Sinoprable withdrawn control rod(s)/ 

•..Jl~ issrm the asscae 
'lCoa control v Ives,- sitl r.:•.• 

2) lydraulically •y closing •he 
Irive water l~d exhaus water

ýb The inoperable Control rod may then be withdrawn to a position no further withdrawn than Its position wefound to 

a May be rmed intermtit tY, under administratlve control permit testing associated wt orn oml rod 
to APE LE statu..

TA-,

QUAD CITIES - UNITS 1 &= 2 3/4.3-4 Amendment Nos. 17 & 16t'
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REACTIVITY CONTROL 

3.3 - LIMITING CONDITIONS FOR OPERATION

CR OPERABIUTY 314.3.C 

4.3 - SURVEILLANCE REQUIREMENTS

C.

L

- 3. With the provisions of ACTION 2 above 
not met, be in at least HOT 
SHUTDOWN within the next 12 hours.  

4. With more than 8 control rods 
inoperable, be in at least HOT 

SHUTDOWN within 12 hours.  

AB 

a May be Intsmilttentty. r admin cotr~ol, to permit tedwith restoring control 
o OPE I•E status.  

QUAD CITIES - UNITS 1 & 2 1/IA •€ Amendment Nos. in & wa
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SHUTDOWN within the next 12 hours.  

2. In OPERATIONAL MODE 3 or 4, 
immediately verify all insertable control 
rods to be fully inserted and suspend all 
activities that could reduce the 
SHUTDOWN MARGIN. In 
OPERATIONAL MODE 4, establish 
SECONDARY CONTAINMENT 
INTEGRITY within 8 hours.

3. In OPERATIONAL MODE 5, suspend 
CORE ALTERATION(s) and other 
activities that could reduce the 
SHUTDOWN MARGIN and fully insert 
all insertable control rods within 1 hour.  
Establish SECONDARY CONTAINMENT 
INTEGRITY within 8 hours.

S<ýee.

Amendment Nos. 171 & 167

V
t

3.3 - LIMITING CONDITIONS FOR OPERATION 4.3 - SURVEILLANCE REQUIREMENTS 

A. SHUTDOWN MARGIN (SDM)- A SHTONMRN 

The SHUTDOWN MARGIN (SDM) shall be The SHUTDOWN MARGIN shall be 
equal to or greater than: Ache determined to be equal to or greater than 

A,,q- that specified at any time during the 
1. 0.38% AkJk with the highest worth operating cycle: 

control rod analytically determined, or 
1. By: dernonstration, prior to or during the 

2. 0.28% tAkdk with the highest worth first startup after each refueling 
control rod determined by test. .  

S 2. Within •l9fhours after detection of a 

APPLICABILITY: withdrawn control rod that is •+im1movable, as a result of excessiv 1 

OPERATIONAL MODE~s) 1, 2, 3, 4, and 5.k A00*% friction or mechanical interfe111 .9• 
A, re:uire 0HUW MARGIN shall be 

ACTION: verified acceptable with an increased 
allowance for the withdrawn worth ofi 

With the SHUTDOWN MARGIN less then the immovable or unscrammable 
specified: ntrol rod.]

1. In OPERATIONAL MODE 1 or 2, restore . By calculation, pnor to63ch tuei •• , 

the required SHUTDOWN MARGIN movement during the fuel loading) 
within 6 hours or be in at least HOT seouence.

-7:-r ., /
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REACTIVITY CONTROL .'.( -Maximum Scram Times 3/4.3.D 

3.3 - LIMITING CONDITIONS FOR OPERATION 4.3 - SURVEILLANCE REQUIREMENTS

D. Maximum Scram Insertion Times D.  

$ •/,13. I• The maximum scram insertion time of each 
control rod from the fully withdrawn 
position to 90% insertion, 

n o the sc m pilot lye 
solenoid as time zer shall not exceed 
7 seconds.  

APPLICABILITY: 

OPERATIONAL MODE(s) 1 and 2.  

ACTION: 

With the maximum scram insertion time of 
ACIOtJ A one or more control rods exceeding 

or A~rION- 7 seconds: 

1. Declare the control rod(s) exceeding the 
above maximum scram insertion time 
inoperable, and 

(2. When operat'n is continued wit •three 

"or more co rol rods with maxi urn 
| scram inseto times in exces• of 
[ 7second /, perform Survei,,a e / 
Require nt 4.3.D.3 at lea once per 
60 day of POWER OPERA ION.  

With t provisions if the ACT,9I above 
not m t, be in at leqlstHOT SHJTDOWN| 
with 12 hours.

Maximum Scram Insertion Times

The maximum scram insertion time of the 
control rods shall be demonstrated through 
measurement with reactor coolant pressure 
greater than 800 psig and, during single 
control rod scram time tests, with the 
control rod drive pumps isolated from the 
accumulators: 

1. For all control rods prior to THERMAL 
POWER exceeding 40% of RATED 
THERMAL POWER: 

a. following CORE ALTERATION(s), or 

b. after a reactor shutdown that is 
greater than 120 days, 

2. For specifically affected individual 
control rods" following maintenance on 
or modification to the control rod or 
control rod drive system which could 
affect the scram insertion time of those 
specific control rods, and 

3. For at least 10% of the control rods, on 
a rotating basis, at least once per 120 
days of POWER OPERATION.  

ZeeT 3. Z

The provisions of Specification 4.0.D are not applicable provided this surveillance is conducted prior to exceeding 
40% of RATED THERMAL POWER.

QUAD CITIES - UNITS 1 & 2

L

a

Amendment Nos. in• & t6c3/4.3-6



-r77-5

REACTIVITY CONTROL 

3.3 - LIMITING CONDITIONS FOR OPERATION 

5K 3,1,35 H. Control Rod Drive Coupling

&'.J, -5

CRD Coupling 3/4.3.H 

4.3 - SURVEILLANCE REQUIREMENTS 

H. Control Rod Drive Coupling

All control rods shall be coupled to their A 1,1,S Each affected control rod shall be 
drive mechanisms. r- demonstrated to be coupled to its drive 

mechanism by verifying that the control rod 
drive does not go to the overtravel position:

APPLICABILITY: 

OPERATIONAL MODE(s) 1, 2,•'•-ý

ACTION: 

1. In OPERATIONAL MODE 1 or 2 with 
Sone control rod not coupled to its 

associated drive mechanism, within3

I -.Betre.  

2. Anytime the control rod is withdrawn 
to the "Full out" position, and 

3. Following maintenance on or 
modification to the control rod or 
control rod drive system which could 
have affected the control rod drive 
coupling integrity.

b. not rmitted by heRWM ,if 
raCOUling is not a omplish in 
eccor ance with TION 1.a 

then declare the control rod 
inoperable, fully insert the control 
rod and disarm the associated 

iractio control aives"a er: A'

QUAD CITIES - UNITS 1 & 2
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REACTIVITY CONTROL CRD Coupling 3/4.3.H 

3.3 - LIMITING CONDITIONS FOR OPERATION 4.3 - SURVEILLANCE REQUIREMENTS 

SHydraulily by closin t e 
drive wer and exhau water 

solatio valves .A 

2. With the provisions of ACTION 1 above 
fiC.fIOA not met, be in at least HOT 

SHUTDOWN within 12 hours.  

3. In OPERATION I MODE 51 with a 
withdrawn corol rod not coupled to 
its associate drive mechanism, within 
2 hours: 

a. Inse the control rod to acco lish 
rec pling and verify recou ng by 
w ihdrawing control rod aptl 

emonstrating that the c$ntrol rod 
will not go to the ove7/6vel 
position, or / 

b. If recoupling is no accomplished, L 
declare the contrl rod inoperable, 
fully insert the ontrol rod and 
disarm the a ociated directional 
control val 5sb within one hou, 
either: 

1) El ctrically, or 

2) ydraulically by closi g the 
drive water and ex ust water 

/ isolation valves. t

QUAD CITIES - UNITS 1 & 2 3/4.3-13 Amendment Nos. 171 & 167
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REACTIVITY CONTROL

3.3 - LIMITING CONDITIONS FOR OPERATION 

1. Control Rod Position Indication System 

fAll control rod position indicators shall beK 
OPERABLE.  

APPUCABIUTY: 

OPERATIONAL MODE(s) 1, 2, 

ACTION: 175 S1t

_7- 3,/.3 
RPIS 3/4.3.1

4.3 - SURVEILLANCE REQUIREMENTS 

I. Control Rod Position Indication System 

1.3.1 The control rod position indication system 

shall be determined OPERABLE by verifying: 

1. At least once per 24 hours that the 
position of each control rod is 
indicated.

2. That//he indicated ontrol rod po. ln 
charges during tt~ movement o the 
con rol rod drivehen perfor g 

Su veillance Re uirement 4.3. .1.

1. In OPERATIONAL MODE 1 or 2 with 

AMtION C one or more control rod position 1 - 3. Deleted.  
indicators inoperable, within hour 
eith er: L ...  

a. Determine the position of the.  
control rod by 6 altemsat eth

L- 17,

b. Move he control r to a position''/A' • 
with n OPERABLE position .  
indior or 

c. Declare the control rod inoperable, 
fully insert the inoperable 
withdrawn control rod(s), and 
disarm the ssocia e irectional

(a- ýI~nOPERATIONAL MODDE 55, thhis Specification is applicable for withdrawn control rods and is not applicable to control 

Sremoved per Specification 3.10.1 or 3.10O.J. .  
ro~)t • •L ttsMay b•-e ed nn enmltentlyr.__under adminism! control, to pernif testingl asSOCis• with restorJ the oto,

QUAD CITIES - UNITS 1 & 2 3/4.3-14 Amendment Nos. 171 & 167 
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L

REACTIVITY CONTROL RPFS 3/4.3.1

3.3 - LIMITING CONDITIONS FOR OPERATION 4.3 - SURVEILLANCE REQUIREMENTS

AC-rloiJ 2. With the provisions of ACTION 1 above 
F not met, be in at least HOT 

SHUTDOWN within the next 12 hours.

3. In OPERATIONAL MODE 5m" with a \ 
withdrawn control rod position 
indicator inoperable: 

a. Move the control rod to a position 
with an OPERABLE position 
indicator, or 

b. Fully insert the control rod.

A. F h

QUAD CITIES- UNITS 1 & 2 3/4.3-15 Amendment Nos. M & 167
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DISCUSSION OF CHANGES 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

ADMINISTRATIVE 

A. 1 In the conversion of the Quad Cities 1 and 2 current Technical Specifications 
(CTS) to the proposed plant specific Improved Technical Specifications (ITS), 
certain wording preferences or conventions are adopted that do not result in 
technical changes (either actual or interpretational). Editorial changes, 
reformatting, and revised numbering are adopted to make the ITS consistent with 
the BWR Standard Technical Specifications, NUREG-1433, Rev. 1 (i.e., the 
Improved Standard Technical Specifications (ISTS)).  

A.2 The organization of the Control Rod OPERABILITY Specification (ITS 3.1.3) is 
proposed to include all conditions that can affect the ability of the control rods to 
provide the necessary reactivity insertion. The proposed Specification is also 
simplified as follows: 

1) A control rod is considered "inoperable" only when it is degraded to the 
point that it cannot provide its scram functions (i.e., scram insertion 
times, coupling integrity, and ability to determine position). All 
inoperable control rods (except stuck rods) are required to be fully 
inserted and disarmed.  

2) A control rod is considered "inoperable" and "stuck" if it is incapable of 
being inserted. Requirements are retained to preserve SHUTDOWN 
MARGIN for this situation.  

3) Special considerations are provided for nonconformance to the analyzed 
rod position due to inoperable control rods, at < 10% of RATED 
THERMAL POWER.  

A.3 A proposed ACTIONS Note, "Separate Condition entry is allowed for each 
control rod," has been added to CTS 3.3. C Actions (ITS 3.1.3 ACTIONS) and 
provides more explicit instructions for proper application of the ACTIONS for 
Technical Specification compliance. In conjunction with the proposed 
Specification 1.3, "Completion Times," this Note provides direction consistent 
with the intent of the existing ACTIONS for inoperable control rods. It is 
intended that each inoperable control rod is allowed a specified period of time in 
which compliance with certain limits is verified and, when necessary, the control 
rod is fully inserted and disarmed.  

A.4 A Note is added to CTS 3.3.C, Actions 1 and 2 (ITS 3.1.3 Required Actions 
Notes A. 1 and C. 1) that allows for bypassing the RWM, if needed for continued 
operations. This note is informative in that the RWM may be bypassed at any

Quad Cities 1 and 2 1



DISCUSSION OF CHANGES 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

ADMINISTRATIVE 

A.4 time, provided the proper ACTIONS of CTS 3.3.L (ITS 3.3.2.1), the RWM 
(cont'd) Specification, are taken. This is a human factors consideration to assure clarity 

of the requirement and allowance.  

A.5 The existing phrase of "Immovable, as a result of excessive friction or 
mechanical interference, or known to be unscrammable" in CTS 3.3.C Action 1 
and CTS 4.3.A.2 has been replaced with the term "stuck" in proposed Condition 
A of ITS 3.1.3. The intent of the existing wording is consistent with the 
proposed simplification. Details of potential mechanisms by which control rods 
may be stuck are not necessary for inclusion within the Condition.  

A.6 CTS 4.3.C. 1 pertains to control rods "not required to have their directional 
control valves disarmed electrically or hydraulically." This phrase thus exempts 
this surveillance for inoperable control rods. Currently, inoperable control rods 
are already not required to meet this Surveillance (per CTS 4.0.D), and 
therefore, CTS 4.3.C. 1 only applies to OPERABLE control rods. Therefore, 
this phrase is proposed to be deleted since it is not needed.  

A.7 These listed Surveillances in CTS 4.3.C:2 are required by other Specifications.  
Repeating a requirement to perform these Surveillances is not necessary.  
Elimination of this "cross-reference" is therefore administrative.  

A.8 CTS 3.3.C Actions 1.a.2), 2.b, and 2.c footnote a, CTS 3.3.H Action 1.b 
footnote b, and CTS 3.3.1 Action 1.c footnote b, which permit the directional 
control valves to be rearmed intermittently, have been deleted since proposed 
LCO 3.0.5 provides this allowance (i.e., this allowance has been moved to LCO 
3.0.5). Therefore, deletion of this allowance is administrative.  

A.9 The SDM allowance in CTS 4.3.A.2 is being moved to the definition of SDM in 
proposed Section 1.1, in accordance with the BWR ISTS, NUREG-1433, 
Revision 1. Any technical changes to these requirements will be discussed in the 
Discussion of Changes for ITS: Chapter 1.0.  

A. 10 The CTS 3.3.D requirement that maximum control rod scram insertion time be 
_< 7 seconds is presented in proposed SR 3.1.3.4', making it a requirement for 

control rods to be considered OPERABLE. Eliminating the separate 
Specification for excessive scram time by moving the requirement to a 
Surveillance Requirement does not eliminate any of the requirements, or impose 
a new or different treatment of the requirements (other than those proposed in 
Discussion of Change L.6 below). Therefore, this proposed change is 
administrative.

Quad Cities 1 and 2 2



DISCUSSION OF CHANGES 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

ADMINISTRATIVE (continued) 

A. 11 The definition of time zero in CTS 3.3.D (i.e., "based on de-energization of the 
scram pilot valve solenoids as time zero") has been deleted since it is duplicative 
of the definition of time zero in CTS 3.3.E and 3.3.F, which is maintained in 
proposed footnote (a) to ITS Table 3.1.4-1. No change has been made to the 
defined time zero, therefore, this deletion is administrative.  

A. 12 CTS 4.3..D, which provides the scram time testing requirements, is addressed in 
ITS 3.1.4. Therefore, proposed SR 3.1.3.4 has been added to require the SRs in 
ITS 3.1.4 to be performed. Changes to the testing requirements located in LCO 
3.1.4 as SRs 3.1.4.1, 3.1.4.2, 3.1.4.3, and 3.1.4.4 are addressed in the 
Discussion of Changes for ITS: 3.1.4.  

A. 13 The CTS 3.3.H requirement that control rods be coupled to their drive 
mechanism is presented in proposed SR 3.1.3.5. As a Surveillance in the 
Control Rod OPERABILITY LCO, it is a requirement for control rods to be 
considered OPERABLE. The actions for uncoupled control rods continue to be 
required (see Discussion of Changes L.5, L.7, L.8, L.9, and L. 10 below).  
Eliminating the separate LCO for control rod coupling, by moving the 
Surveillance and ACTIONS to another Specification, does not eliminate any 
requirements or impose a new or different treatment of the requirements (other 
than those separately proposed). Therefore, this proposed change is 
administrative.  

A. 14 CTS 3.3.H Action L.a contains the method of restoring coupling integrity to an 
uncoupled control rod (insert the control rod drive mechanism to accomplish 
recoupling). The revised presentation of actions (based on the BWR ISTS, 
NUREG-1433, Revision 1) is proposed to not explicitly detail options to 
"restore.. .to OPERABLE." This action is always an option, and is implied in all 
ACTIONS. Omitting this action is purely editorial.  

A.15 CTS 3.3.1 requires all control rod position indicators to be Operable. The intent 
of the CTS 3.3.1 requirement is understood to be related to each control rod.  
Each specific action within Action 1, Action 3, and each Surveillance 
Requirement all refer to individual control rods. Therefore, the interpretation of 
this LCO is that each control rod shall have "at least one control rod position 
indication." 

The essence of the requirement that each control rod have at least one control rod 
position indication is presented in SR 3.1.3.1 of ITS 3.1.3, "Control Rod 
OPERABILITY." The effect of relocating the requirement for control rod 
position indication is to make it a requirement for control rods to be considered 
OPERABLE. Eliminating the separate LCO for control rod position indication

Quad Cities 1 and 2 3



DISCUSSION OF CHANGES 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

ADMINISTRATIVE 

A. 15 (by moving the Surveillance and ACTIONS to another Specification) does not 
(cont'd) eliminate any requirements or impose a new or different treatment of the 

requirements (other than those separately proposed). Similarly, CTS 3.3.1 
Action 1 addresses this intent. The proposed SR 3.1.3.1 has combined the CTS 
3.3.1 intent with the CTS 3.3.1 Action 1 intent to require the position of the 
control rod be determined. If the position can be determined, the control rod 
may be considered OPERABLE, and continued operation allowed. This outcome 
is identical, whether complying with CTS 3.3.1 Action 1, or meeting proposed 
SR 3.1.3.1.  

A. 16 The CTS 3.3.1 requirements, including Action 3, for control rod position 
indication during refueling (OPERATIONAL MODE 5) are being moved to 
Section 3.9 in accordance with the format of the BWR ISTS, NUREG-1433, 
Revision 1. Any technical changes to these requirements will be discussed in the 
Discussion of Changes for ITS: 3.9.4.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

M. 1 A proposed Required Action has been added to CTS 3.3.C Action 1.a. 1) for a 
stuck control rod. ITS 3.1.3 Required Action A. 1 requires the immediate 
verification that the stuck control rod separation criteria are met. The actual 
criteria are specified in the Bases and are applicable to both GE and Siemens 
fuel. The stuck control rod separation criteria are not met if: a) the stuck control 
rod occupies a location adjacent to two "slow" control rods, b) stuck control rod 
occupies a location adjacent to one "slow" control rod, and the one "slow" 
control rod is also adjacent to another "slow" control rod, or c) if the stuck 
control rod occupies a location adjacent to one "slow" control rod when there is 
another pair of "slow" control rods elsewhere in the core adjacent to one another.  
The description of "slow" control rods is provided in LCO 3.1.4, "Control Rod 
Scram Times" (see Discussion of Changes for ITS 3.1.1 in this section). The 
stuck separation criteria ensures local scram reactivity rate assumptions are met.  

M.2 CTS 3.3.C Actions 1.a. 1) and 2.a. 1) require the separation criteria to be met 
only for withdrawn control rods. Condition D of the ITS 3.1.3 applies to all 
inoperable control rods (when _. 10% RTP, see Discussion of Change L. 1 below) 
whether inserted or withdrawn, and is therefore, more restrictive. This revised 
separation criteria requirement is necessary to ensure the safety analysis 
assumptions are met.
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DISCUSSION OF CHANGES 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

TECHNICAL CHANGES - MORE RESTRICTIVE (continued) 

M.3 The CTS 3.3.C Actions require LCO 3.0.C (ITS LCO 3.0.3) entry if more than 
one control rod is stuck. The proposed ITS 3.1.3 ACTION B maintains the 
equivalent shutdown action as LCO 3.0.3, but also contains an additional 
requirement to disarm the stuck control rod (ITS 3.1.3 Required Action A.2).  
The Bases for this Required Action requires the disarming to be performed 
hydraulically. This additional requirement provides a necessary level of 
protection to the control rod drive should a scram signal occur. If mechanically 
bound, the stuck control rod could cause further damage if not hydraulically 
disarmed. Disarming normally would preclude control rod insertion on a scram 
signal; however, since this control rod is stuck, this effect of disarming is moot.  
In addition, CTS 3.3.C Action 1.a.2)a) allows a stuck control rod to be 
disarmed electrically. This allowance has been deleted. The stuck control rod 
can only be disarmed hydraulically. This will also prevent potential damage if a 
scram signal occurs, since the means by which hydraulic disarming is performed 
will preclude scram pressure from being applied.  

M.4 Not used.  

M.5 Proposed SR 3.1.3.2 and SR 3.1.3.3 require control rods to be inserted in lieu of 
the CTS 4.3.C. 1 requirement for "moving." The existing requirement can be 
met by control rod withdrawal. It is conceivable that a mechanism causing 
binding of the control rod that prevents insertion can exist such that a withdrawal 
test will not detect the problem. Since the purpose of the test is to assure scram 
insertion capability, restricting the test to only allow control rod insertion 
provides an increased likelihood of this test detecting a problem that impacts this 
capability.  

M.6 The proposed changes to CTS 3.3.C Action 2.a.2) including footnote (b), for 
non-stuck inoperable control rods, eliminates the check of insertion capability; 
replacing it with a requirement to fully insert and disarm all inoperable control 
rods. CTS 3.3.C Action 2.a.2), requiring the insertion capability to be verified 
and allowing the control rod to remain withdrawn, is applicable to conditions 
such as: 1) one inoperable CRD accumulator, and 2) loss of position indication 
while below the low power setpoint. The first condition is addressed in the 
Discussion of Changes for ITS: 3.1.5. The latter condition would no longer 
allow the affected control rod to remain withdrawn and not disarmed. This 
added restriction on control rod(s) with loss of position indication is conservative 
with respect to scram time and SDM since an inoperable (but not stuck) control 
rod is not disarmed while it is withdrawn. ACTIONS for inoperable control rods 
not complying with analyzed rod position sequence (ITS 3.1.3 ACTION D) 
assure that insertion of these control rods remain appropriately controlled.
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DISCUSSION OF CHANGES 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

TECHNICAL CHANGES - LESS RESTRICTIVE 

"Generic" 

LA. 1 The details of the recommended procedures for disarming control rod drives 
(CRDs) specified in CTS 3.3.C Actions 1.a.2) (with the exception of electrical 
disarming, see Discussion of Change M.3 above), 2.b, and 2.c, CTS 3.3.H 
Action 1.b, and CTS 3.3.1 Action 1.c are proposed to be relocated to the Bases.  
These details are not necessary to ensure the associated CRDs of inoperable 
control rods are disarmed. ITS 3.1.3 Required Actions A.2 and C.2, which 
require disarming the associated CRDs of inoperable control rods, are adequate 
for ensuring associated CRDs and inoperable control rods are disarmed.  
Therefore, the relocated details are not required to be in the ITS to provide 
adequate protection of the public health and safety. Changes to the Bases will be 
controlled by the provisions of the proposed Bases Control Program described in 
Chapter 5 of the ITS.  

LA.2 CTS 3.3.1 Actions L.a and 1.b, which determine the position of the control rod 
(now proposed to be a Surveillance for control rod OPERABILITY - refer to 
Discussion of Change A. 15 above) can be met a number of ways. Two ways are 
presented: by using an alternate method and by moving the control rod to a 
position with an OPERABLE position indicator. These details of methods for 
determining the position of a control rod are proposed to be relocated to the 
Bases for the proposed Surveillance (SR 3.1.3.1). SR 3.1.3.1, which requires 
the position of each control rod to be determined every 24 hours, is adequate for 
ensuring the position of the control rods is determined. Therefore, the relocated 
details are not required to be in the ITS to provide adequate protection of the 
public health and safety. Changes to the Bases will be controlled by the 
provisions of the proposed Bases Control Program described in Chapter 5 of the 
ITS.  

"Specific" 

L. 1 CTS 3.3.C Actions L.a and 2.a are presented in ITS 3.1.3 ACTION D to provide 
the requirements and actions for the local distribution of inoperable control rods.  
Three distinct changes are addressed: 

1) ITS 3.1.3 ACTION D is modified by a Note excluding its applicability 
above 10% power. The existing separation requirements for a stuck 
control rod, in part, account for allowing withdrawn inoperable control 
rods. (See Discussion of Change M.2 above.) To preserve scram 
reactivity, a stuck rod must be separated from other withdrawn 
inoperable control rods which may also not scram. In the ITS, all 
inoperable control rods which will not scram or cannot be verified to
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DISCUSSION OF CHANGES 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

TECHNICAL CHANGES - LESS RESTRICTIVE 

L. 1 scram (e.g., loss of position indication) are required to be fully inserted, 
(continued) and therefore, cannot impact scram reactivity. Therefore, scram 

reactivity remains preserved at all power levels and is unaffected by this 
proposed change. Separation requirements are required when below 
10 % power because of Control Rod Drop Accident (CRDA) concerns 
related to control rod worth. Above 10% power, control rod worths that 
are of concern for the CRDA are not possible.  

2) ITS 3.1.3 ACTION D also does not require actions for inoperable 
control rods whose position is in conformance with the analyzed rod 
position sequence (e.g., BPWS) constraints, even if the inoperable 
control rods are within two cells of each other. As discussed above in 
the first item of this change, adequate limits to control core reactivity 
and power distribution above 10% power remain with this proposed 
change. Below 10% power, the appropriate core reactivity and power 
distribution limits are controlled by maintaining control rod positions 
within the limits of the analyzed rod position sequence and maintaining 
scram times within the limits of CTS 3.3.E and 3.3.F (as modified to 
reflect ITS 3.1.4). If the two inoperable control rods were both "stuck," 
Required Actions require an immediate shutdown, regardless of their 
proximity. Therefore, the limitation on the local distribution of 
inoperable control rods that comply with the analyzed rod position 
sequence is overly restrictive.  

3) Finally, the Required Actions for ITS 3.1.3 ACTION D allow 4 hours to 
correct the situation prior to commencing a required shutdown, while 
CTS 3.3.C Actions L.a and 2.a allow 1 hour. This increase is proposed 
in recognition of the actual operational steps involved on discovery of 
inoperable control rod(s). Time is first required to attempt identification 
and correction of the problem. Additional time is necessary to fully 
insert (some operational considerations may be necessary to adjust 
control rod patterns and/or power levels), and then disarm the affected 
control rod(s). After these high priority steps are accomplished, 
attention can be turned to correcting localized distribution of inoperable 
control rods that deviate from the analyzed rod position sequence. Given 
the low probability of a CRDA during this brief proposed time 
extension, and the desire not to impose excessive time constraints on 
operator actions that could lead to hasty corrective actions, the proposed 
extension to this action does not represent a significant safety concern.
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DISCUSSION OF CHANGES 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

TECHNICAL CHANGES - LESS RESTRICTIVE (continued) 

L.2 Disarming a control rod as required by CTS 3.3.C Action 1.a.2) involves 
personnel actions by other than control room operating personnel. These 
processes require coordination of personnel and preparation of equipment, and 
potentially require anti-contamination "dress-out," in addition to the actual 
procedure of disarming the control rod. Currently, all these activities must be 
completed and the control room personnel must confirm completion within the 
same 1 hour allowed to insert the control rod. This is proposed to be extended to 
2 hours in ITS 3.1.3 Required Action A.2 (consistent with the BWR ISTS, 
NUREG-1433, Revision 1) in recognition of the potential for excessive haste 
required to complete this task. The proposed 2 hour time does not represent a 
significant safety concern as the control rod is already in an acceptable position 
(in accordance with other ACTIONS), and the ACTION to disarm is solely a 
mechanism for precluding the potential for damage to the CRD mechanism.  

L.3 Not used.  

L.4 With a single control rod stuck in a withdrawn position, the remaining 
OPERABLE control rods are capable of providing the required scram and 
shutdown reactivity. Failure to reach COLD SHUTDOWN is only likely if an 
additional control rod adjacent to the stuck control rod also fails to insert during 
a required scram. Even with this postulated additional single failure, sufficient 
reactivity control remains to reach and maintain HOT SHUTDOWN conditions.  
Also, a notch test is required by ITS 3.1.3 Required Action A.3 for each 
remaining withdrawn control rod to ensure that no additional control rods are 
stuck. Given these considerations, the time to demonstrate SHUTDOWN 
MARGIN in CTS 3.3.C Action 1.c and CTS 4.3.A.2 has been extended from 24 
hours to 72 hours, and provides a reasonable time to perform the analysis or test.  

L.5 CTS 3.3.C Action 2 (for excessive scram speed, certain combinations of 
conditions with a low pressure on a control rod scram accumulator), CTS 3.3.H 
Action 1 (for uncoupled control rods), and CTS 3.3.1 Action 1 (for inoperable 
control rod position indication) provide actions for inoperable control rods. Both 
CTS 3.3.C Action 2 and CTS 3.3.H Action 1 provide a total of two hours to 
insert and disarm the control rods while CTS 3.3.1 provides only one hour. In 
the ITS all inoperable non-stuck control rods are required to be fully inserted and 
disarmed (see Discussion of Changes M.6 above). The time allowed to complete 
the insertion is proposed to be extended to 3 hours (ITS 3.1.3 Required Action 
C. 1) for all cases an additional hour is provided to disarm the associated CRD 
(ITS 3.1.3 Required Action C.2). The additional time provided to disarm the
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DISCUSSION OF CHANGES 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

TECHNICAL CHANGES - LESS RESTRICTIVE 

L.5 associated CRD (ITS 3.1.3 Required Action C.2). The additional time provides 
(cont'd) the necessary time to insert and disarm the control rods in an orderly manner and 

without challenging plant systems. The Rod Worth Minimizer may be required 
to by bypassed to allow the rod to be inserted, therefore, the current action times 
may not be sufficient under all cases.  

In addition, disarming a control rod can involve personnel actions by other than 
control room operating personnel. This process requires coordination of 
personnel and preparation of equipment, and potentially requires anti
contamination "dress-out," in addition to the actual procedure of disarming the 
control rod.  

The disarming is proposed to be extended to 4 hours in ITS 3.1.3 Required 
Action C.2, 1 hour beyond that allowed to insert (consistent with the BWR ISTS, 
NUREG-1433, Revision 1) in recognition of the potential for excessive haste 
required to complete this task. The proposed 4 hour time does not represent a 
significant safety concern since the control rod will be inserted within 3 hours 
and the action to disarm is solely a mechanism for precluding the potential for 
future misoperation.  

L.6 The CTS 3.3.D Action 2 requirement for additional scram time surveillance 
testing when three or more control rods exceed the maximum scram time is 
deleted. During normal power operating conditions, scram testing is a signifi
cant perturbation to steady state operation, involving significant power 
reductions, abnormal control rod patterns and abnormal control rod drive 
hydraulic system configurations. Requiring more frequent scram time surveil
lance tests is therefore not desirable. Because of the frequent testing of control 
rod insertion' capability (proposed SR 3.1.3.2 and SR 3.1.3.3) and accumulator 
OPERABILITY (proposed SR 3.1.5.1), and the operating history demonstrating 
a high degree of reliability, the more frequent scram time testing is not necessary 
to assure safe plant operations. In addition, since the shutdown requirement 
("with the provisions of the ACTION above not met, be in at least HOT 
SHUTDOWN within 12 hours") could have only applied to CTS 3.3.D Action 2 
(since a control rod can always be declared inoperable), this part of CTS 3.3.D 
Action 2 has also been deleted.
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DISCUSSION OF CHANGES 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

TECHNICAL CHANGES - LESS RESTRICTIVE (continued) 

L.7 Coupling requirements during refueling (OPERATIONAL MODE 5) specified 
by CTS 3/4.3.H are not necessary since only one control rod can be withdrawn 
from core cells containing fuel assemblies. The probability and consequences of 
a single control rod dropping from its fully inserted position to the withdrawn 
position of the control rod drive are negligible (i.e., reactor will remain 
subcritical and within the limits of the CRDA assumptions). However, these 
requirements are retained for the proposed SDM testing in MODE 5 
(ITS 3.10.7).  

L.8 If an uncoupled control rod is not allowed by the RWM to be inserted to 
accomplish recoupling, CTS 3.3.H Action 1.b requires the control rod be 
inserted. This will require bypassing the RWM and operation with an out-of
sequence control rod. Therefore, coupling attempts are allowed regardless of the 
RWM allowance because of the short time allowed. If coupling is not established 
within 3 hours, the control rod must be fully inserted and disarmed (ITS 3.1.3 
Required Actions C. 1 and C.2).  

L.9 Proposed SR 3.1.3.5 verifies a control rod does not go to the withdrawn 
overtravel position. An uncoupled control rod would fail to meet SR 3.1.3.5.  
After restoration of a component that caused a required SR to be failed, SR 3.0.1 
requires the appropriate SRs (in this case SR 3.1.3.5) to be performed to 
demonstrate the OPERABILITY of the affected components. The requirement to 
verify control rod coupling by observation of nuclear instrumentation response is 
addressed in Discussion of Change L. 10 below. As a result, the CTS 3.3.H 
Actions L.a and 1.a.2) requirements are proposed to be deleted since they are not 
necessary for ensuring recoupling of the control rod.  

L. 10 The CTS 3.3.H Action L.a. 1) requirement to verify control rod coupling by 
observing any indicated response of the nuclear instrumentation during 
withdrawal of a control rod are proposed to be deleted. A response to control 
rod motion on nuclear instrumentation is indicative that a control rod is following 
its drive, but gives no indication as to whether or not a control rod is coupled.  
Likewise, failure to have a response to control rod motion on nuclear 
instrumentation does not indicate that a rod is uncoupled. Thus, the results from 
monitoring nuclear instrumentation are inconclusive to use as a verification that 
the control rod is coupled. Proposed SR 3.1.3.5 requires verification that a 
control rod does not go to the withdrawn overtravel position. The overtravel 
feature provides a positive check of coupling integrity since only an uncoupled 
control rod can go to the overtravel position. This verification is required to be
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DISCUSSION OF CHANGES 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

TECHNICAL CHANGES - LESS RESTRICTIVE 

L. 10 performed any time a control rod is withdrawn to the full out position and prior 
(cont'd) to declaring a control rod operable after work on the control rod or Control Rod 

Drive System that could affect coupling. As a result, SR 3.1.3.5 provides 
adequate assurance that the control rods are coupled.  

L. 11 CTS 4.3.1.2 requires that the indicated control rod position change during the 
movement of the control rod drive when performing the control rod movement 
tests (CTS 4.3. C. 1). To perform control rod movement tests required by 
CTS 4.3.C. 1 (proposed SR 3.1.3.2 and SR 3.1.3.3), position indication must be 
available. If position indication is not available, this test cannot be satisfied and 
appropriate actions will be taken for inoperable control rods in accordance with 
the ACTIONS of ITS 3.1.3. As a result, the requirements for the control rod 
position indication system are adequately addressed by the requirements of ITS 
3.1.3 and associated SR 3.1.3.2 and SR 3.1.3.3 and are proposed to be deleted.  

RELOCATED SPECIFICATIONS 

None
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REACTIVITY CONTROL 

3.3 - LIMITING CONDITIONS FOR OPERATION

Maximum Scram Times 3/4.3.D 

4.3 - SURVEILLANCE REQUIREMENTS 7
Maximum Scram Insertion Times D. Maximum Scram Insertion Times or e9 

The maximum scram insertion time of each The maximum scram insertion time of the 
control rod from the fully withdrawn control rods shall be demonstrated through 
position to 90% insertion, based on de- measurement it reactor coolant pressure 
energization of the scram pilot valve greater than 800 psil , uring single 
solenoids as time zero, shall not exceed control rod scram time tests, with the 
7 seconds. control rod drive pumps isolated from the 

accumulators: Vorf •,t 5Vrve,*.//EAc- " 

APPLICABIMITY: 1. For all control rods prior to THERMAL 
POWER exceeding 40% of RATED 

OPERATIONAL MODE(s) 1 and 2. THERMAL POWER: hý 

A i. a. following CORE ALTERATIONIs), or 
ACTION: .iEE. ,.

With the maximum scram insertion time of 
one or more control rods exceeding 
7 seconds: 

1. Declare the control rod(s) exceeding the 
above maximum scram insertion time 
inoperable, and

b. after a reactor shutdown that is 
greater than 120 days, 1.CT

2. For specifically affected individual 

control rods"w following maintenance on 
or modification to the control rod or 
control rod drive system which could 
affect the scram insertion time of those 
specific control rods, and

aý 0~

2. When operation is continued with three 5R7.),iq.  
or more control rods with maximum 3. For at lest 10% f e c0trol rods 
scram insertion times in excess of a rti b at least once per 120 
7 seconds, perform Surveillance daysof POWER OPERATION.  
Requirement 4.3.D.3 at least once per 
60 days of POWER OPERATION.  

With the provisions of the ACTION above 
not met, be in at least HOT SHUTDOWN 
within 12 hours.  

Se5

rovisions f ST ecivic n 4 .D re not applicable provided this surveillance is conducted prior to exceeding 
40% of RATED THERMAL POWER.

QUAD CITIES - UNITS 1 & 2

ID.

)t JJ I

Amendment Nos. 1in & 1673/4.3-6
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REACTIVITY CONTROL j.L 

3.3 - LIMITING CONDITIONS FOR OPERATION 

E. Average Scram Insertion Times

Average Scram Times 3/4.3.E 

4.3 - SURVEILLANCE REQUIREMENTS 

E. Average Scram Insertion Times

kwi t na sto'ased on de- " energization of the scram pilot valve 
solenoids as time zero, s a In eeffa '•lthe folwin• .  

52.00 T io.o /.o 
APPLICABILITY: 

OPERATIONAL MODE(s) 1 and 2.  

ACTION: 

With the average scram insertion time 
6(roJ A exceeding any of the above limits, be in at 

least HOT SHUTDOWN within 12 hours.

QUAD CITIES - UNITS 1 & 2 3/4.3-7

The control rod average scram times shall 
be demonstrated by scram time testing 
from the fully withdrawn position as 
required by Surveillance Requirement 4.3.D.  

5 an5 5.0. /5q 
/• .1 • l 5?31gt~,, $5.~g )

Amendment Nos. in7 & 167

707,Z-W3

L



L JTS 377,-5 

REACTIVITY CONTROL r,4- Group Scram Times 3/4.3.F 

3.3 - LIMITING CONDITIONS FOR OPERATION 4.3 - SURVEILLANCE REQUIREMENTS 

F. Group Scram Insertion Times F. Group Scram Insertion Times 

The average f the scram inserti times, All control rods shall be demonstrated 
from the fu withdrawn positi , for the OPERABLE by scram time testing from the 

\three fast control rods of al groups of fully withdrawn position as required by 

ur con ol rods in a two-by wo arrav, Surveillance Requirement 4.3.D.  
F,(h°/h ('I based on de-energization of the scram pilot 5,9 3. i,/1 I s1e 3./, 40 Z) a s'*$/w 
#, F& We. valve solenoids as time zero, s a not 

exceed any of the fo owing:fr 

2.FWhlnopthdratn Times r s d with an 
O s o o .39p i \ 20 0 .95p 

S90 3.8 0 

APPLICABILITY: 

OPERATIONAL MODE(s)- 1 and 2.  

ACTION: 

A•ridIAN With the average scram insertion times of 
control rods exceeding the above limits: 

1l. Declare aZ~ control rods exceed' g the " 

above tyerage scram insertion/times | 
intofpe lrbeuntil an analysis is/ JtJ • 

perto nad to determine that equired 
scrn reactivity remains for he slow 

2. Wh tn operation is continu ld with an 
ave age scram insertion tithe s) in 
ex ess of the average se rm insertion 
ti a limit, perform Surv /llan c.  

•quirament 4.3.D.3 att east once per 

!0 days of power :p ion.  

Nit the provisions of the ,CINs above 

not met/ei at les ROT SHUTDOWN 
within 12 hours.  

QUAD CITIES - UNITS 1 & 2 3/4.3-8 Amendment Nos. 171 & 167 
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DISCUSSION OF CHANGES 
ITS: 3.1.4 - CONTROL ROD SCRAM TIMES 

ADMINISTRATIVE 

A. 1 In the conversion of the Quad Cities 1 and 2 current Technical Specifications 
(CTS) to the proposed plant specific Improved Technical Specifications (ITS), 
certain wording preferences or conventions are adopted that do not result in 
technical changes (either actual or interpretational). Editorial changes, 
reformatting, and revised numbering are adopted to make the ITS consistent with 
the BWR Standard Technical Specifications, NUREG-1433, Rev. 1 (i.e., the 
Improved Standard Technical Specifications (ISTS)).  

A.2 CTS 4.3.D.2 footnote (a), which states that the provisions of Specification 4.0.D 
are not applicable, has been deleted since proposed SR 3.0.4 provides this 
allowance (i.e., this allowance has been moved to SR 3.0.4). Therefore, deletion 
of this allowance is administrative.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

M. 1 An additional Surveillance Requirement, SR 3.1.4.3, is proposed. This new 
Surveillance Requirement will require a scram time test, which may be done at 
any reactor pressure, prior to declaring the control rod operable (and thus, 
enabling its withdrawal during a startup). To allow testing at less than normal 
operating pressures, a requirement for scram time limits at < 800 psig is 
included (ITS Table 3.1.4-1 footnote (b)). These limits appear less restrictive 
than the operating limits; however, due to reactor pressure not being available to 
assist the scram speed, the limits are reasonable for application as a test of 
operability at these conditions. This ensures the affected control rod retains 
adequate scram performance over the range of applicable reactor pressure. Since 
this test, and therefore any limits, are not applied in the existing Specification, 
this is an added restriction. In addition, the reactor pressure applicability of 
CTS 4.3.D (proposed SRs 3.1.4.1, 3.1.4.2, and 3.1.4.4) has been changed from 
> 800 psig to - 800 psig for consistency with the new proposed Surveillance.  

M.2 The purpose of the control rod scram time LCOs is to ensure the negative scram 
reactivity corresponding to that used in licensing basis calculations is supported 
by individual control rod drive scram performance distributions allowed by the 
Technical Specifications. CTS 3.3..D, 3.3.E, and 3.3.F accomplish the above 
purpose by placing requirements on maximum individual control rod drive scram 
times (7 second requirement), average scram times, and local scram times (four 
control rod group).

Quad Cities 1 and 2 1



DISCUSSION OF CHANGES 
ITS: 3.1.4 - CONTROL ROD SCRAM TIMES 

TECHNICAL CHANGES - MORE RESTRICTIVE 

M.2 Because of the methodology used in the design basis transient analysis (one
(cont'd) dimensional neutronics), all control rods are assumed to scram at the same speed, 

which is the analytical scram time requirement. Performing an evaluation 
assuming all control rods scram at the analytical limit results in the generation of 
a scram reactivity versus time curve, the analytical scram reactivity curve. The 
purpose of the scram time LCO is to ensure that, under allowed plant conditions, 
this analytical scram reactivity will be met. Since scram reactivity cannot be 
readily measured at the plant, the safety analyses use appropriately conservative 
scram reactivity versus insertion fraction curves to account for the variation in 
scram reactivity during a cycle. Therefore, the Technical Specifications must 
only ensure the scram times are satisfied.  

The first obvious result is that, if all control rods scram at least as fast as the 
analytical limit, the analytical scram reactivity curve will be met. However, a 
distribution of scram times (some slower and some faster than the analytical 
limit) can also provide adequate scram reactivity. By definition, for a situation 
where all control rods do not satisfy the analytical scram time limits, the 
condition is acceptable if the resulting scram reactivity meets or exceeds the 
analytical scram reactivity curve. This can be evaluated using models which 
allow for a distribution of scram speeds. It follows that the more control rods 
that scram slower than the analytical limit, the faster the remaining control rods 
must scram to compensate for the reduced scram reactivity rate of the slower 
control rods. ITS 3.1.4 incorporates this philosophy by specifying scram time 
limits for each individual control rod instead of limits on the average of all 
control rods and the average of three fastest rods in all four control rod groups.  
This philosophy has been endorsed by the BWR Owners' Group and described in 
EAS-46-0487, "Revised Reactivity Control Systems Technical Specifications." 
The scram time limits listed in ITS Table 3.1.4-1 have margin to the analytical 
scram time limits listed in EAS-46-0487, Table 3-4 to allow for a specified 
number and distribution of slow control rods, a single stuck control rod and an 
assumed single failure. Therefore, if all control rods met the scram time limits 
found in ITS Table 3.1.4-1, the analytical scram reactivity assumptions are 
satisfied. If any control rods do not meet the scram time limits, ITS 3.1.4 
specifies the number and distribution of these "slow" control rods to ensure the 
analytical scram reactivity assumptions are still satisfied.  

If the number of slow rods is more than 12 or the rods do not meet the separation 
requirements, the unit must be shutdown within 12 hours. This change is 
considered more restrictive on plant operation since the proposed individual 
times are more restrictive than the average times. That is, currently, the 
"average time" of all rods or a group can be improved by a few fast

Quad Cities 1 and 2 2



DISCUSSION OF CHANGES 
ITS: 3.1.4 - CONTROL ROD SCRAM TIMES 

TECHNICAL CHANGES - MORE RESTRICTIVE 

M.2 scramming rods, even when there may be more than 12 slow rods, as defined in 
(cont'd) the proposed Specification. Therefore, ITS 3.1.4 limits the number of slow rods 

to 12 and ensures no more than 2 slow rods occupy adjacent locations.  

The maximum scram time requirement in CTS 3.3.D has been retained in 
ITS 3.1.3 for the purpose of defining the threshold between a slow control rod 
and an inoperable control rod even though the analyses to determine the LCO 
scram time limits assumed slow control rods did not scram. Note 2 to ITS Table 
3.1.4-1 ensures that a control rod is not inadvertently considered "slow" when 
the scram time exceeds 7 seconds.  

TECHNICAL CHANGES - LESS RESTRICTIVE 

"Generic" 

LA. 1 Proposed SR 3.1.4.2 will test a "representative sample" of control rods each 120 
days of power operation instead of the CTS 4.3.D.3 Surveillance Requirement of 
"10% of the control rods on a rotating basis". The details of what constitutes a 
representative sample are proposed to be relocated to the Bases. ITS 3.1.4 and 
SR 3.1.4.2 are adequate to ensure scram time testing is performed. Therefore, 
the relocated details of what constitutes a representative sample are not required 
to be in the ITS to provide adequate protection of the public health and safety.  
Changes to the Bases will be controlled by the provisions of the proposed Bases 
Control Program described in Chapter 5 of the ITS.  

"Specific" 

L. 1 CTS 4.3.D. 1.a requires control rod scram time testing for all control rods prior 
to exceeding 40% RTP following CORE ALTERATIONS. This effectively 
means that even if only one bundle is moved (e.g., replacing a leaking fuel 
bundle mid-cycle), all the control rods are required to be tested. Proposed 
SR 3.1.4.4 requires control rod scram time testing for only affected control rods 
following any fuel movement within the affected core cell. This change is 
acceptable since the intent of testing all of the control rods following CORE 
ALTERATIONS ensures the overall negative reactivity insertion rate is 
maintained following refueling activities that may impact a significant number of 
control rods (e.g., CRD replacement, CRDM overhaul, or movement of fuel in 
the core cell). When only a few control rods have been impacted by fuel
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DISCUSSION OF CHANGES 
ITS: 3.1.4 - CONTROL ROD SCRAM TIMES 

TECHNICAL CHANGES - LESS RESTRICTIVE 

L. 1 movement, the effect on the overall negative reactivity insertion rate is 
(cont'd) insignificant. Therefore, it is not necessary to perform scram time testing for all 

control rods when only a few control rods have been impacted by fuel movement 
in the reactor pressure vessel. During a routine refueling outage, it is expected 
that all core cells will be impacted, thus all control rods will be tested, consistent 
with current requirements. This fact is stated in the Bases for SR 3.1.4.4. The 
Surveillances of ITS 3.1.4 are adequate to ensure that the negative reactivity 
insertion rate assumed in the safety analyses is maintained. Additionally, the 
reliability of the control rods is increased since this change eliminates 
unnecessary testing for the control rods.  

RELOCATED SPECIFICATIONS 

None
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3.3 - LIMITING CONDITIONS FOR OPERATION 

G. Control Rod Scram Accumulators

L-o ,,I,• All control rod scram accumulators shall be 
OPERABLE.  

APPI IrAP.I TY' 

OPERATIONAL MODE(s) 1, 2

1. In OPERATIONAL MODE 1 or 2:

Scram Accumulators 3/4.3.G 

4.3 - SURVEILLANCE REQUIREMENTS 

G. Control Rod Scram Accumulators

Each control rod scram accumulator shall be 
determined OPERABLE at least orice per 
7 days by verifying that the indicated 
pressure is z940 psig control 

Ci fully ,nser an- irme,.or scra

Wa. With one control rod scram 5 r 
P(cfio• A a. accumulator inoperable, ithin 

8 hours: 

1)Resto the mnoper le 
acc ulto toOPRABLE 

2) Declare the control rod 
.... J associated with the inoperable.....

AC -r OA/ 

A(crl 6 A C-

SHUT WN within the ext__,/ 

l12Zho;!rs.M1 

c. With •r haon control rod o • 
scram accumulator inoperable, A , h 3. 2..1 

(declare the associated control rods _ Ach''"2'

ffq;red1 Ad 
0,2.7- )C't

"-Ij ( 

XIE-19 L. to(0 v

a In OPERATIONAL MODE 5. this Specification is applicable for the accumulators associated with each withdrawn 
control rod and is not applicable to control rods removed per Specification 3.10.1 or 3.10.J.

QUAD CITIES - UNITS 1 & 2 3/4.3-9 Amendment Nos. 181,,1 179
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Scram Accumulators 3/4.3.G
REACTIVITY CONTROL

3.3 - LIMITING CONDITIONS FOR OPERATION 4.3 - SURVEILLANCE REQUIREMENTS

1) If the control rod associated 
$VbA •_ with any inoperable scram 

Ac 0. 1 accumulator is withdrawn, 
t/o+- / me iae enyt a east 

'A I• .r ed-one control rod drive pump is 

€0"3 Ell operating binse i 
Plc•~ ~ ~ n wi 'd -- -Thrn control rod a1 

= m.d ~ least one n tch. With no 

control rod drive pump 
operating immediatey place 

CTI o AJ D he reactor mode switch in the 

Shutdown position.

2 InOPERATIONAL MODE 51' 

a. With one withdrawn control rod V • •,o,/ 

with its associated scram •-I._ / 75• '% 

accumulator inoperable, fully insert 
the affected control rod aandd disarm 
the associated directional control 
valveslbl within one hour, esither: 

A. -T7

a In OPERATIONNAL MODDE 5, this Specifiation Is applicable for the accumulators associated with each withdrawn• 

control rod aandd is nnott applicable to control rods removed per Specification 3.10.1 or 3.10.J.  

rbMay bbe rearmed lintermlittently, under administrative control, to permit testing associated with restoring the control rod 

to OPEOABLEE status.

QUAD CITIES - UNITS 1 & 2 3/4.3-10 Amendment Nos. 171 & 167 
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Scram Accumulators 3/4.3.G

3.3 - LIMITING CONDITIONS FOR OPERATION 4.3 - SURVEILLANCE REQUIREMENTS

1 ectrically, or 

2) Hydraulically by closing the v f -0 
drive water and exhaust water'ae-- A,, 7, T 7• isolation valves. ._7

b. With more than one withdrawn 
control rod with the associated 
scram accumulator inoperable or noz 
control rod drive pump operating, 
immediately place the reactor mode 
switch in the Shutdown position.

QUAD CITIES - UNITS 1 & 2 3/4.3-11 Amendment Nos. 171 & 167
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DISCUSSION OF CHANGES 
ITS: 3.1.5 - CONTROL ROD SCRAM ACCUMULATORS 

ADMINISTRATIVE 

A. 1 In the conversion of the Quad Cities 1 and 2 current Technical Specifications 
(CTS) to the proposed plant specific Improved Technical Specifications (ITS), 
certain wording preferences or conventions are adopted that do not result in 
technical changes (either actual or interpretational). Editorial changes, 
reformatting, and revised numbering are adopted to make the ITS consistent with 
the BWR Standard Technical Specifications, NUREG-1433, Rev. 1 (i.e., the 
Improved Standard Technical Specifications (ISTS)).  

A.2 The CTS 3.3.G requirements, including Action 2, for control rod scram 
accumulator OPERABILITY in MODE 5 are being moved to Section 3.9 in 
accordance with the format of the BWR ISTS, NUREG-1433, Revision 1. Any 
technical changes to these requirements will be discussed in the Discussion of 
Changes for ITS: 3.9.5.  

A.3 A proposed ACTIONS Note, "Separate Condition entry is allowed for each 
control rod scram accumulator," has been added to CTS 3.3. G Actions 
(ITS 3.1.5 ACTIONS) and provides more explicit instructions for proper 
application of the ACTIONS for Technical Specifications compliance. In 
conjunction with proposed Specification 1.3, "Completion Times," this Note 
provides direction consistent with the intent of the existing ACTIONS for 
inoperable control rod accumulators. Upon discovery of each inoperable 
accumulator, each specified ACTION is applied, regardless of previous 
application to other inoperable accumulators.  

A.4 The revised presentation of CTS 3.3.G Action L.a. 1) (based on the BWR ISTS, 
NUREG-1433) does not explicitly detail options to "restore.. .to OPERABLE 
status." This action is always an option, and is implied in all Actions. Omitting 
this action from the ITS is purely editorial.  

A.5 ITS'3.1.5 does not contain the equivalent "default" action ("be in at least HOT 
SHUTDOWN within the next 12 hours") for failure to perform the CTS 3.3.G 
Action L.a to declare the associated control rod inoperable. There are no 
circumstances which preclude the possibility of compliance with an ACTION to 
"Declare the control rod.. .inoperable." Therefore, deletion of this "default" 
action is inconsequential and considered administrative.  

A.6 These conditions of CTS 4.3.G, which specify when the accumulator 
Surveillance does not have to be performed (i.e., when the associated control rod 
is inserted and disarmed or scrammed), are duplicative of the allowance currently 
provided by Specification 4.0.C and proposed SR 3.0.1. Therefore, the stated 
exception has been deleted.
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DISCUSSION OF CHANGES 
ITS: 3.1.5 - CONTROL ROD SCRAM ACCUMULATORS 

ADMINISTRATIVE (continued) 

A.7 The CTS 3.3. G Action 1. c. 1) requirement to verify that a control rod drive pump 
is operating has been maintained, but the method for verifying this has been 
changed from inserting one control rod one notch to verifying that charging 
water header pressure is at least 940 psig. These methods both assure that 
sufficient control rod drive pressure exists to insert the control rods. The 
proposed method for determining charging water header pressure provides added 
assurance that the charging water pressure is sufficient to insert all control rods, 
whereas the existing method only assures that one rod can be inserted. Since the 
change is merely exchanging one test method for another equivalent (or better) 
test method, this change is considered administrative.  

A.8 CTS 3.3.G Action 1. c requires the affected control rod to be declared inoperable.  
Once declared inoperable, the CTS 3.3.C Actions for an inoperable control rod 
are required to be taken. The CTS 3.3.G and ITS 3.1.3 ACTIONS for an 
inoperable control rod contain requirements to insert and disarm, as well as a 
shutdown requirement if the Actions are not performed (CTS 3.3.G Action 1 .d).  
The ITS 3.1.5 ACTIONS for inoperable accumulators do not need to repeat the 
ITS 3.1.3 ACTIONS to insert and disarm, or shutdown the unit if the inoperable 
control rod is not inserted and disarmed. Therefore CTS 3.3.G Actions 1.c.2 
and 1.d have been deleted. Since this change is a presentation preference only, it 
is considered administrative.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

M. 1 The ITS 3.1.5 ACTION A for an inoperable control rod accumulator only 
provides an 8 hour allowance to essentially restore the inoperable accumulator if 
the reactor pressure is sufficiently high to support control rod insertion. CTS 
3.3.G Action L.a allows 8 hours to restore the inoperable accumulator regardless 
of the reactor pressure. At reduced reactor pressures, control rods may not 
insert on a scram signal unless the associated accumulator is OPERABLE.  
Given the allowances in the proposed LCOs 3.1.3 and 3.1.4 for number and 
distribution of inoperable and slow control rods, an additional control rod failing 
to scram (due to inoperable accumulator and low reactor pressure) for up to 8 
hours without compensatory action is not justified. Therefore, ITS 3.1.5 
ACTION A applies to one inoperable accumulator at sufficiently high reactor 
pressures. ITS 3.1.5 ACTION C applies to one or more inoperable accumulators 
at lower reactor pressures. At low reactor pressures, only 1 hour will be 
provided to restore the inoperable accumulator(s) prior to requiring the 
associated control rod(s) to be declared inoperable. In addition, charging water 
header pressure must be Ž 940 psig during this 1 hour, or a reactor scram will be 
required (ITS 3.1.5 ACTION D).
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DISCUSSION OF CHANGES 
ITS: 3.1.5 - CONTROL ROD SCRAM ACCUMULATORS 

TECHNICAL CHANGES - LESS RESTRICTIVE 

"Generic" 

None 

"Specific" 

L. 1 CTS 3.3.G Action 1.a.2) requires a control rod to be declared inoperable within 
8 hours when its associated accumulator is inoperable. An inoperable control rod 
accumulator affects the associated control rod scram time. However, at 
sufficiently high reactor pressure, the accumulators only provide a portion of the 
scram force. With this reactor pressure, the control rod will scram even without 
the associated accumulator, although probably not within the required scram 
times. Therefore, the option to declare a control rod with an inoperable 
accumulator "slow" when reactor pressure is sufficient is proposed (ITS 3.1.5 
Required Action A. 1) in lieu of declaring the control rod inoperable. Since CTS 
3.3.G Action 1.a.2) to declare the control rod inoperable allows the control rod 
to remain withdrawn and not disarmed, ITS 3.1.5 Required Action A. 1 to 
declare the control rod "slow" is essentially equivalent. The proposed limits and 
allowances for numbers and distribution of inoperable and slow control rods 
(found in ITS 3.1.3 and ITS 3.1.4, respectively) are appropriately applied to 
control rods with inoperable accumulators whether declared inoperable or slow.  
The option for declaring the control rod with an inoperable accumulator "slow" 
is restricted (by a Note to ITS 3.1.5 Required Actions A. 1 and B.2. 1) to control 
rods not previously known to be slow. This restriction limits the flexibility to 
control rods not otherwise known to have an impaired scram capability.  

Additionally, with more than one accumulator inoperable, ITS 3.1.5 
ACTIONS B and C provide actions similar to ITS 3.1.5 ACTION A, instead of 
the CTS 3.3.G Action 1.c requirement to declare the associated control rod 
inoperable immediately. The requirement to declare the associated control rod 
inoperable is maintained (ITS 3.1.5 Required Actions B.2.2 and C.2), as well as 
an option to declare the associated control rod "slow" (ITS 3.1.5 Required 
Action B.2. 1). This added option is only allowed, however, when a sufficiently 
high reactor pressure exists, since at high reactor pressure there is adequate 
pressure to scram the rods, even with the accumulator inoperable. The 
requirement for declaration of control rods as slow, as described in the paragraph 
above, or inoperable, is limited to 1 hour in ITS 3.1.5 Required Actions B.2.1, 
B.2.2, and C.2, as opposed to the current immediate declaration of inoperable in 
CTS 3.3.G Action 1.c. This provides a reasonable time to attempt investigation

Quad Cities 1 and 2 3



DISCUSSION OF CHANGES 
ITS: 3.1.5 - CONTROL ROD SCRAM ACCUMULATORS 

TECHNICAL CHANGES - LESS RESTRICTIVE 

L. 1 and restoration of the inoperable accumulator and is sufficiently short such that it 
(cont'd) does not increase the risk significance of an ATWS event. Furthermore, the 1 

hour will only be allowed provided the control rod drive header pressure alone is 
sufficient to insert control rods if a scram is required (ITS 3.1.5 Required 
Actions B. I and C. 1).  

L.2 CTS 3.3.G Action 1.c. 1) for inoperable scram accumulators applies to all reactor 
pressure situations, whether normal operating pressure or zero pressure. These 
two extremes represent significant differences in whether or not a control rod 
with an inoperable accumulator will scram. ITS 3.1.5 acknowledges this 
difference and presents ACTIONS more appropriate to the actual plant conditions 
(in one instance, proposing more restrictive ACTIONS - refer to Discussion of 
Change M.1 above).  

CTS 3.3. G Action 1. c. 1) is intended to identify the situation where additional 
scram accumulators (eventually all accumulators) would be expected to become 
inoperable. Identification of this sort of common cause is significant in ensuring 
continued plant safety. In the event reactor pressure is too low, where the 
control rod with an inoperable accumulator may not scram, it is imperative that 
immediate action be taken if the charging pressure to all accumulators is lost.  
This requirement is maintained essentially consistent in ITS 3.1.5 Required 
Action C. 1.  

However, in the event reactor pressure is sufficiently high (where the control rod 
will scram even without the associated accumulator), 20 minutes is proposed in 
ITS 3.1.5 Required Action B. 1 to ensure control rod accumulator charging water 
pressure is adequate to support maintaining the remaining accumulators 
OPERABLE. This 20 minutes allows an appropriate time to attempt restoration 
of charging pressure if it should be lost. This proposed action is deemed more 
appropriate than the CTS 3.3.G Action 1.c. 1) requirement to initiate an 
immediate reactor scram (by placing the reactor mode switch in the shutdown 
position). The most likely cause of the loss of charging pressure is a trip of the 
operating CRD pump. Restart of this pump or of the spare CRD pump would 
restore charging pressure and avoid the plant transient caused by the immediate 
scram - a scram initiated while withdrawn control rods with inoperable 
accumulators are known to exist, and the system necessary for manual control 
rod insertion is not available. Since control rod scram capability remains viable 
solely from the operating reactor pressure, and the most likely result of the 20 
minute allowance of ITS 3.1.5 Required Action B. 1 is expected to be restoration 
of charging pressure (upon which time inoperable control rods could be manually 
inserted and disarmed, operation returned to normal, and a scram transient 
avoided), the proposed change is deemed acceptable.

Quad Cities 1 and 2 4



DISCUSSION OF CHANGES 
ITS: 3.1.5 - CONTROL ROD SCRAM ACCUMULATORS 

RELOCATED SPECIFICATIONS

None

Quad Cities 1 and 2 5
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Insert New Specification 3.1.6

Insert new Specification 3.1.6, "Rod Pattern Control," as shown in the Quad 
Cities 1 and 2 Improved Technical Specifications.



DISCUSSION OF CHANGES 
ITS: 3.1.6 - ROD PATTERN CONTROL 

ADMINISTRATIVE 

None 

TECHNICAL CHANGES - MORE RESTRICTIVE

M. 1 A new Specification requiring the control rod pattern to be in compliance with 
the analyzed rod position sequence when THERMAL POWER is-_< 10% RTP in 
MODES 1 and 2 is being added. Appropriate ACTIONS and Surveillance 
Requirements are also added, consistent with the BWR ISTS, NUREG-1433, 
Revision 1. This change represents an additional restriction on plant operation 
necessary to ensure the analysis assumptions relative to the Control Rod Drop 
Accident are maintained.  

TECHNICAL CHANGES - LESS RESTRICTIVE

None 

RELOCATED SPECIFICATIONS

None

Quad Cities 1 and 2 1



STANDBY LIQUID CONTROL SYSTEM 

3 .4 - LIMITING CONDITIONS FOR OPERATION

A. Standby Liquid Control System (SLCS) 

The standby liquid control system ISLCS) 
shall be OPERABLE.

OPERATIONAL MODEMs) 1 and 2.  

A(-now A 1. With one subsystem inoperable, restore 
the inoperable subsystem to OPERABLE 
status within 7 daysfor be in at least 

PC~flN c.HOT SHUTDOWN within the next 12 

AC 7160J 2. With both standby liquid control 
subsystems inoperable, restore at least 
one subsystem to OPERABLE status 

"1 SHUTDOWN within the next 12 hours.

W17 _TS, 3. ,7

SLCS 3/4.4A 

4.4 - SURVEILLANCE REQUIREMENTS 

A. Standby Liquid Control System 

The standby liquid control system shadj be 
demonstrated OPERABLE.  

1. At leat once per 24 hour by verifying that:

;g 5.0T,7 a. Thetemperatue of the sodium 
pentaborate solution is greater than 
or equal to the Kmits of 
Rgure 3.4.A.1.

b.  

54 3.1,7, I

The volume of the sodium 
pentaborate solution is greater than 
or equal to the knits shown in 
Fgurm .4.A.2.  

The temperature of the pump 
suction piping,to be greater than or 
eqal to 830K.

2. At least once per 31 days by:.

5f 47 I a. Ver~ng the cOntifL?.y of the 
explosive charge.  

b. Determr"• 

concentration of boron in solution Az 
*is w 
we 

C. Verifying that each valve, maugL_ 
O~er.mW or aut 1n1& 

the flow path that is not locked 
saled, or otherwise secured in 

position, is in the correct position, j 
or can be aligned to the correct 
Position.

,,This sunilance sha also be performed anytime water or boron is added to the solution or when the solution 
temPeralure drops below the knits specified by Figure 3.4.A-1. i 

l•, a * - A m A ... ...-

QU•Do C-1111:5 - UNITS 1 & 2 3/4.4-1 Amendment Nos. 180, 178
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STANDBY LIQUID CONTROL SYSTEMK SLC7 

3.4 - LIMITING CONDITIONS FOR OPERATION 4.4 - SURVEILLANCE REQUIREMENTS

S314.4.A

3. When tested pursuant to Specification 
4.0.E, by demonstrating that the 

, I, 7, -2 minimum flow requirement of 40 orn 
per pump at p pressure of greater than 
or equal to 1275 psig is met.  

4. At least once per f months by.)A- l
a. innating one of the standby iquid 

L A& 2. an *flow Path from the pumps to the 
reactor presre vesel is "aa .  
Both injection loops shall be tested Si1 months.

c. Demonsating that the pump 
suction line from the storage tank 
is not plugged. -

QUAD CITIES - UNITS 1 & 2 3/4.4-2 Amendment Nos. 180, 178

PL14- 9

I
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STANDBY LIQUID CONTROL SYSTEM

S.7"2 31, 7 

SLCS 3/4.4.A

;71," 1 Cc 3./, 7- 2 

FIGURE 3.4.A-1 

SODIUM PENTABORATE SOLUTION TEMPERATURE REQUIREMENTS

10 15 i2D 5 3D 35 

SociumPentabo ConcenT-Aton, %byVight

QUAD CITIES - UNITS 1 & 2 Amendment Nos. 181 & 179
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STANDBY LIQUID CONTROL SYSTEM F,'1u r-- -3. 1,7-1 
FIGURE 3.4.A-2 

SODIUM PENTABORATE SOLUTION VOLUME REQUIREMENTS 

.5,600

.-.5,200 
C: 0 Acceptable Operating Rp 
04,800 

_5 4,400 

S 4 ,0 0 0 - C .,la ir 

E = 3,600 - 110 E 
.C 

2 3,200 

2,800

SLCS 3/4.4.A

14 14.5 15 15.5 16 
Sodium Pentaborate Concentration, % by Weight

16.5
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Amendment Nos.
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DISCUSSION OF CHANGES 
ITS: 3.1.7 - STANDBY LIQUID CONTROL SYSTEM 

ADMINISTRATIVE 

A. 1 In the conversion of the Quad Cities 1 and 2 current Technical Specifications 
(CTS) to the proposed plant specific Improved Technical Specifications (ITS), 
certain wording preferences or conventions are adopted that do not result in 
technical changes (either actual or interpretational). Editorial changes, 
reformatting, and revised numbering are adopted to make the ITS consistent with 
the BWR Standard Technical Specifications, NUREG-1433, Rev. 1 (i.e., the 
Improved Standard Technical Specifications (ISTS)).  

A.2 CTS 4.4.A.2.c requires the verification every 31 days that each manual, power 
operated, or automatic valve in the flow path that is not locked, sealed, or 
otherwise secured in position, is in the correct position, or can be aligned to the 
correct position. Since the only "power operated or automatic" valves in the 
system is the explosive valve, the requirement to verify the "power operated or 
automatic" valves is deleted. The continuity of the explosive charge is verified 
in CTS 4.4.A.2.a (proposed SR 3.1.7.4). Since there are no differences in the 
performance of the actual Surveillance, this change is considered administrative 
in nature.  

A.3 The details of CTS 4.4.A.2.b, which identify the available boron concentration 
to be determined to be 14% to 16.5% by weight, are revised in proposed SR 
3.1.7.5 to be within the limits of Figure 3.1.7-1. Since the limits identified in 
the Figure correspond to the same 14% to 16.5% by weight related to the volume 
requirement, this change is considered a presentation preference consistent with 
the BWR ISTS, NUREG-1433, Rev. 1. Therefore, this change is administrative.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

M. 1 CTS 4.4.A.2.b requires the determination that the available concentration of 
sodium pentaborate in solution is within limits every 31 days and in accordance 
with footnote a (anytime water or boron is added to the solution or when the 
system temperature drops below the limits). This Surveillance is retained in 
proposed SR 3.1.7.5; however, a requirement has been added to require the 
Surveillance in footnote a to be completed within 24 hours. This ensures that 
any potential change to the boron concentration is quickly evaluated. Since an 
explicit time limitation is provided this change is considered more restrictive.  

M.2 CTS 4.4.A.4.c requires the demonstration that the pump suction line from the 
storage tank is not plugged. This Surveillance is retained in proposed SR 
3.1.7.9. A new requirement has been added to perform this Surveillance once 
within 24 hours after piping temperature is restored within the limits of ITS

Quad Cities 1 and 2 1



DISCUSSION OF CHANGES 
ITS: 3.1.7 - STANDBY LIQUID CONTROL SYSTEM 

TECHNICAL CHANGES - MORE RESTRICTIVE 

M.2 Figure 3.1.7-2 (CTS Figure 3.4.A-1). This change is considered more 
(cont'd) restrictive since an explicit Surveillance will be required whenever the limits of 

Figure 3.1.7-2 are not met. However, this change is necessary since 
precipitation of the boron from solution may occur when the temperature 
requirements are not met.  

TECHNICAL CHANGES - LESS RESTRICTIVE 

"Generic" 

LA. 1 The detail of the method for performing CTS 4.4.A.2.b, the Surveillance to 
determine boron concentration is within limits (by a chemical analysis), is 
proposed to be relocated to the Bases. This detail is not necessary to ensure that 
SLC System is maintained OPERABLE. The requirements of ITS 3.1.7 and 
SR 3.1.7.5 are adequate to ensure the boron concentration is within limits and to 
ensure SLC System OPERABILITY. Therefore, the relocated detail is not 
required to be in the ITS to provide adequate protection of the public health and 
safety. Changes to the Bases will be controlled by the provisions of the proposed 
Bases Control Program described in Chapter 5 of the ITS.  

LA.2 The detail of the method for performing CTS 4.4.A.4.a, the Surveillance to 
verify flow through the SLC subsystem into the reactor pressure vessel (initiating 
an explosive valve), is proposed to be relocated to the Bases. This detail is not 
necessary to ensure the SLC System is maintained OPERABLE. The 
requirements of ITS 3.1.7 and SR 3.1.7.8 are adequate to ensure the capability to 
provide flow through each SLC subsystem into the reactor pressure vessel and to 
ensure SLC System OPERABILITY. Therefore, the relocated detail is not 
required to be in the ITS to provide adequate protection of the public health and 
safety. Changes to the Bases will be controlled by the provisions of the proposed 
Bases Control Program described in Chapter 5 of the ITS.  

LD. 1 The Frequency for performing CTS 4.4.A.4.a and 4.4.A.4.c (proposed 
SRs 3.1.7.8 and 3.1.7.9) has been extended from 18 months to 24 months.  
These SRs ensure that the SLC System is capable of injecting into the reactor 
pressure vessel by verifying a flow path and also by firing one of the explosive 
valves. The proposed change will allow these Surveillances to extend their 
Surveillance Frequency from the current 18 month Surveillance Frequency 
(36 months for CTS 4.4.A.4.a) (i.e., a maximum of 22.5 months (45 months for 
CTS 4.4.A.4.a) accounting for the allowable grace period specified in CTS 4.0.B 
and proposed SR 3.0.2) to a 24 month Surveillance Frequency

Quad Cities 1 and 2 2



DISCUSSION OF CHANGES 
ITS: 3.1.7 - STANDBY LIQUID CONTROL SYSTEM 

TECHNICAL CHANGES - LESS RESTRICTIVE 

LD. 1 (48 months for SR 3.1.7.8) (i.e., a maximum of 30 months (60 months for 
SR 3.1.7.8) accounting for the allowable grace period specified in CTS 4.0.B 
and proposed SR 3.0.2). This proposed change was evaluated in accordance 
with the guidance provided in NRC Generic Letter No. 91-04, "Changes in 
Technical Specification Surveillance Intervals to Accommodate a 24-Month Fuel 
Cycle," dated April 2, 1991. Reviews of historical maintenance and surveillance 
data have shown that these tests normally pass their Surveillances at the current 
Frequency. An evaluation has been performed using this data, and it has been 
determined that the effect on safety due to the extended Surveillance Frequency 
will be minimal. This conclusion is based on the following evaluation. As 
described in the ITS Bases, the SLC System is a backup safety system to the 
Control Rod Drive (CRD) System. In the event of a low probability failure of 
the CRD System, the SLC System is designed to bring the reactor subcritical 
during the most reactive point in core life. The SLC System is designed so that 
all active components are single failure proof. In addition, each of the SLC 
System pumps is tested during the operating cycle in accordance with SR 3.1.7.7 
(Inservice Testing Program) which verifies system capacity. SR 3.1.7.2 and SR 
3.1.7.3 ensure the temperature in the SLC system tank and SLC pump suction 
piping is maintained to prevent the precipitation of sodium pentaborate. SR 
3.1.7.4 verifies the continuity of the charge in the explosive valves. These tests 
ensure that the SLC System is Operable during the operating cycle. Finally, the 
explosive valves are designed to be highly reliable. Based on the inherent system 
and component reliability, and the testing performed during the operating cycle, 
the impact, if any, from this change on system availability is minimal. The 
review of historical surveillance data also demonstrated that there are no failures 
that would invalidate the conclusion that the impact, if any, on system 
availability is minimal from a change to CTS 4.4.A.4.a and 4.4.A.4.c as 
implemented in SR 3.1.7.8 and SR 3.1.7.9. In addition, the proposed 24 month 
Surveillance Frequencies (48 months for SR 3.1.7.8), if performed at the 
maximum interval allowed by proposed SR 3.0.2 (30 months or 60 months, as 
applicable) do not invalidate any assumptions in the plant licensing basis.  

"Specific" 

None 

RELOCATED SPECIFICATIONS 

None

Quad Cities 1 and 2 3
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REACTIVITY CONTROL 

3.3 - LIMITING CONDITIONS FOR OPERATION 

K. SDV Vent and Drain Valves 

cL 3. o All scram discharge volume (SDV) vent and 
drain valves shall be OPERABLE.  

APPLICABILITY:

OPERATIONAL MODE(s) 1 and 2.  

ACTION: 

6r-r0•/jo 1. With'• one or more SDV vent or drain $fflu, 

lines with one valve inoperable, 

isolate"e the associated line within 7 

A ( '~ Adaysjor of in HOI SHUTDOW ithin 
r/thi-next 12 hours.  

2. Withlbi one or more SDV vent or drain 
fr I ?:J , lines with both valves inoperable, 

isolate'* the associated line within 8 
hours r be in HOT 5HUTDOWN within 

sKcri•I- -the next 12 hours.

SDV Vents & Drains 3/4.3.K 

4.3 - SURVEILLANCE REQUIREMENTS 

K. SDV Vent and Drain Valves 

The scram discharge volume vent and drain 
valves shall be demonstrated OPERABLE: 

1. At least once per 31 days by verifying 
each valve to be open"m, and

2. At least once per 92 days by cycling 
each valve through at least one 
complete cycle of travel. j - L,.  

3. At least once per 0[months, the 
, scram discharge volume vent and drain 

valves shall be demonstrated to: 

a. Close within 30 seconds after 
receipt of a ignal for control rods 
to scram, an 

b. Open after the scram signal is 
reset. t

No 4-t 'b 
PiTO A/5 . c 
No I•e NR. It

Separate Action statement entry is allowed for each SDV vent and drain line.  

An isolated line may be unlsolated under administrative control to allow draining and venting of the SDV.  

These valves may be closed Intermittently for testing under administrative controls.

WD CITIES - UNITS 1 & 2 3/4.3-17 Amendment Nos. 171 167 
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DISCUSSION OF CHANGES 
ITS: 3.1.8 - SDV VENT AND DRAIN VALVES 

ADMINISTRATIVE 

A. 1 In the conversion of the Quad Cities 1 and 2 current Technical Specifications 
(CTS) to the proposed plant specific Improved Technical Specifications (ITS), 
certain wording preferences or conventions are adopted that do not result in 
technical changes (either actual or interpretational). Editorial changes, 
reformatting, and revised numbering are adopted to make the ITS consistent with 
the BWR Standard Technical Specifications, NUREG-1433, Rev. 1 (i.e., the 
Improved Standard Technical Specifications (ISTS)).  

A.2 The phrase "actual or simulated" in reference to the signal used for performing 
CTS 4.3.K.3.a and CTS 4.3.K.3.b (proposed SR 3.1.8.3), is proposed to be 
added. OPERABILITY is adequately demonstrated in either case since the SDV 
vent and drain valves cannot discriminate between "actual" or "simulated" 
signals. This change only clarifies the type of signal that may be used to perform 
the Surveillance Requirement and is therefore considered to be administrative.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

None 

TECHNICAL CHANGES - LESS RESTRICTIVE 

"Generic" 

LD. 1 The Frequency for performing CTS 4.3.K.3 (proposed SR 3.1.8.3) has been 
extended from 18 months to 24 months. This SR ensures that the vent and drain 
valves close it - 30 seconds after receipt of an actual or simulated scram signal; 
and open when the actual or simulated scram signal is reset. The proposed 
change will allow this Surveillance to extend its Surveillance Frequency from the 
current 18 month Surveillance Frequency (i.e., a maximum of 22.5 months 
accounting for the allowable grace period specified in CTS 4.0.B and proposed 
SR 3.0.2) to a 24-month Surveillance Frequency (i.e., a maximum of 30 months 
accounting for the allowable grace period specified in CTS 4.0.B and proposed 
SR 3.0.2). This proposed change was evaluated in accordance with the guidance 
provided in NRC Generic Letter No. 91-04, "Changes in Technical Specification 
Surveillance Intervals to Accommodate a 24-Month Fuel Cycle," dated April 2, 
1991. Reviews of historical maintenance and surveillance data have shown that 
these tests normally pass their Surveillances at the current Frequency. An 
evaluation has been performed using this data, and it has been determined that 
the effect on safety due to the extended Surveillance Frequency will be minimal.

Quad Cities 1 and 2 1



DISCUSSION OF CHANGES 
ITS: 3.1.8 - SDV VENT AND DRAIN VALVES 

TECHNICAL CHANGES - LESS RESTRICTIVE 

LD. 1 SR 3.1.8.2 requires that the SDV vent and drain valves be cycled fully closed 
(cont'd) and fully open every 92 days during the operating cycle. SR 3.1.8.2 ensures that 

the mechanical components and a portion of the valve logic remains operable.  
This test does not ensure that the logic of the SDV vent and drain valves is 
operable, but logic systems are inherently more reliable. This is acknowledged 
in the NRC safety evaluation report, dated August 2, 1993, relating to the 
extension of Peach Bottom Atomic Power Station, Units number 2 and 3, 
surveillance interval extension from 18 to 24 months.  

"Industry reliability studies for boiling water reactors (BWRs), 
prepared by the BWR Owners Group (NEDC 30936P) show that 
the overall reliability of safety systems' reliabilities are not 
dominated by the reliabilities of the logic systems, but by that of 
the mechanical components, (e.g., pumps and valves), which are 
consequently tested on a more frequent basis. Since the 
probability of a relay or contact failure is small relative to the 
probability of mechanical component failure, increasing the logic 
system functional test interval represents no significant change in 
the overall safety system unavailability." 

Because of the inherent equipment reliability (as demonstrated by years of 
operating experience in the nuclear and non-nuclear industry), more frequent 
stroke testing of the subject valves, it is concluded that the impact, if any, on 
system availability is minimal as a result of this change.  

The review of historical surveillance data also demonstrated that there are no 
failures that would invalidate the conclusion that the impact, if any, on system 
availability is minimal from a change to a 24 month operating cycle. In addition, 
performing the SR at the maximum interval allowed by proposed SR 3.0.2 does 
not invalidate any assumptions in the plant licensing basis.  

"Specific" 

None 

RELOCATED SPECIFICATIONS 

None

Quad Cities 1 and 2 2
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REACTIVITY CONTROL CR1D/ 0ousing Support 3/4.3.J• 

3.3- LIMITING CONDITIONS FORO 0ERATION 4.3 -SURVEILLANCE*RQUIREMENTS 

J.Control Rod Drive Housing SU port J. Control Rod Dri e Housing Support 

The control rod drive housin• support shall The control ro) drive housing support shall 

be in place. be verified to e in place by a visual 
inspection p or to startup any time it has 
been disass mbled or when maintenance 

APPLICABILTY: has been rformed in the control rod drive 
housing s pport area.  

OPERATIONAL MOD s) 1, 2, and 3.  

ACTION: 

With the contro rod drive housing support 
not in place, b in at least HOT 
SHUTDOWN ithin 12 hours and in at least 
COLD SHUT OWN within the following 
24 hours.

QUAD CITIES - UNITS 1 & 2 3/4.3-16 Amendment Nos. 171 1 167 

? it I0ar /



DISCUSSION OF CHANGES 
CTS: 3/4.3.J - CONTROL ROD DRIVE HOUSING SUPPORT 

ADMINISTRATIVE 

None 

TECHNICAL CHANGES - MORE RESTRICTIVE

None

TECHNICAL CHANGES - LESS RESTRICTIVE

"Generic" 

None 

"Specific"

The CTS 3/4.3.J requirement for the Control Rod Drive Housing Support to be 
in place is included in the OPERABILITY requirements for control rods. Plant 
configuration management provides adequate controls to assure the CRD housing 
support is in place. The current Technical Specifications require inspections of 
the CRD housing support prior to startup following reassembly. This current 
Technical Specifications requirement verifies that the CRD housing support is in 
place for reactor operation in MODES 1, 2, and 3. Post-maintenance inspections 
conducted through plant configuration management control have the same 
function as the current Technical Specifications requirement. Since work is not 
normally performed on the CRD housing support at power, and checks on its 
installation are not made at power there is no current requirement to verify CRD 
housing support installation in power operating conditions. Therefore, the 
deletion of this current Technical Specifications is acceptable based on use of 
plant configuration management control to ensure proper CRD housing support 
installation.

RELOCATED SPECIFICATIONS

None

Quad Cities 1 and 2
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REACTIVITY CONTROL EGC 3/4.3.N

3.3 - LmrNG NDITIONS FOOPERATION .3- SURVEILLANCE,,REQUIREMENTS 

N. Economi Generation Co of (EGC) System N. Economic Generation Control (EG System 

The onomic generati n control (EGC) / The econor;6c generation con system 
sys mn may be in op ation with auto ~c shall be demonstrsatd OPERA by 
fI control provid : / verifying/that core flow is ilin 65% to 

S/ 100% of rated core flow a THERMAL 
1 Core flow i within 65% to 100% of POWER is a20% of RA THERMAL 

rated core/flow, and POWVER: 

2. THEA POWER is a20% of RATED 1/ Prior to entry into GC operation, and THE AL POWER. OF 
/2. At least once 12 hours while 

// 
If i 

operating in E 

7PEZTOA MODE 1.// 

ACTION: / 

With core f w less than 65% orgrer /o 
than 100 of rated core flow, or ERMAL/ 
POWER ss than 20% of RAiTED ERMAL 
POw restore operation to in the 
limits in one hour. Othe Ce, 
im diately remove the pla mfro EGC 
o ration.

QUAD CITIES - UNITS 1 & 2 3/4.3-20 Amendment Nos.

Pep

171 & 167
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DISCUSSION OF CHANGES 
CTS: 3/4.3.N - ECONOMIC GENERATION CONTROL SYSTEM 

ADMINISTRATIVE 

None 

TECHNICAL CHANGES - MORE RESTRICTIVE

None

TECHNICAL CHANGES - LESS RESTRICTIVE

None 

RELOCATED SPECIFICATIONS

The Economic Generation Control System was designed to allow the load 
dispatcher to control power output of the station within constraints of the system 
design. These constraints are well within the analyzed system setpoints utilized 
in DBA and transient analyses. The Economic Generation Control System is not 
assumed in any of these analyses. Therefore, the requirements specified in CTS 
3/4.3.N did not satisfy the NRC Final Policy Statement Technical Specification 
screening criteria as documented in the Application Selection Criteria to the Quad 
Cities 1 and 2 Technical Specifications, and have been relocated to the Technical 
Requirements Manual (TRM). The TRM will be incorporated by reference into 
the UFSAR at ITS implementation. Changes to the TRM will be controlled by 
the provisions of 10 CFR 50.59.

Quad Cities 1 and 2

R. 1

1



DISCUSSION OF CHANGES 
ITS: SECTION 3.1 - REACTIVITY CONTROL SYSTEM BASES 

The Bases of the current Technical Specifications for this section (B 3/4.3-1 through B 3/4.3-7 
and B 3/4.4-1 through B 3/4.4-2) have been completely replaced by revised Bases reflecting 
the format and applicable content of the Quad Cities 1 and 2 ITS Section 3.1, consistent with 
the BWR ISTS, NUREG-1433, Rev. 1. The revised Bases are as shown in the Quad Cities 1 
and 2 ITS Bases.

Quad Cities 1 and 2 1



75~r>
3.1 REACTIVITY CONTROL SYSTEMS 

3.1.1 SHUTDOWN MARGIN (SDM)

SOM shall be: 

.40.384%Ak/k, with the highest 
analytically determined; or.  

SŽ 0 . 2 q % A k / k , w i t h t h e h i g h e s t 
determined by test.

worth control rod 

worth control rod

APPLICABILITY: MODES 1, 2, 3, 4, and 5.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

/3. JA) 
t A. SON not within limits A.1 Restore SDM to within 6 hours in NODE I or 2. limits.  

3.3. \ B. Required Action and B.1 Be in MODE 3. 12 hours 

\A- I/ associated Completion 
Time of Condition A 
not met.  

S2. C. SON not within limits C.i Initiate action to Immediately in MODE 3. fully insert all 

"insertable control 
rods.  

Io A D. SOM not within limits D.1 Initiate action to Immediately 

in MODE 4. fully insert all 
insertable control 
rods.  

AND 

(continued)

BWR/4 STS
Rev 1, 04/07/95

L

$DM 
3.1.1

LCO 3.1.1

ý3.3. A)

.3. A>

3.1-1



SDM 
3.1.1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

D. (continued) 

E. SDM not within limits 
in MODE 5.  

<At3>

D.2 Initiate action to 
restore,4secondaryj.  
containment to 
OPERABLE status.

AND 

D.3 

AND 

D.4

Initiate action to 
restore one standby 
gas treatment (SGT) 
subsystem to OPERABLE 
status.  

Initiate action to 
restore isolation 
capability in each 
required Tsecondaryy 
containment 
penetration flow path 
not isolated.

-+ I

E.1 Suspend CORE 
ALTERATIONS except 
for control rod 
insertion and fuel 
assembly removal.

AND 
E.2 Initiate action to 

fully insert all 
insertable control 
rods in core cells 
containing one or 
more fuel assemblies.

1 hour

I hour 

I hour

BWR/4 STS Rev 1, 04/07/95

Immediately 

Immediately 

(continued)

3.1-2

I
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ACTIONS

CONDITION REQUIRED ACTION "COMPLETION TIME

E. (continued)

3 3, A•

E.3 Initiate action to 
restore ;(secondarg 
containment to 
OPERABLE status.

ANDi 
E.4 

E. 5

Initiate action to 
restore one SGT 
subsystem to OPERABLE 
status.  

Initiate action to 
restore isolation 
capability in each 
required 4secondaryl 
containment 
penetration flow path 
not isolated.

1 hour 

1 hour 

1 hour

I _____________ _______

BWR/4 STS
Rev 1, 04/07/95

SDM 3.1.1
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SDM 
3.1.1

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.1.1 Verify SDH is: Prior to each 
in vessel fuel 

a. • 4.38% Ak/k with the highest worth movement during 
3, A> control rod analytically determined;. fuel loading 

or sequence 

Eb. ý 10.2813 Ak/k with the highest worth AnD 
control rod determined by test.  

Once within 
4 hours after 
criticality 
following fuel 
movement within 
the reactor 
pressure vessel 
or control rod 
replacement

BWR/4 STS
Rev 1, 04/07/95

<'C' -r-5ý
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.1.1 - SHUTDOWN MARGIN 

1. TSTF-9 relocates SHUTDOWN MARGIN (SDM) limits of NUREG-1433, Revision 1 
Specification 3.1.1 to the CORE OPERATING LIMITS REPORT (COLR). The 
justification for this change states that SDM is a cycle specific variable. At Quad Cities 
1 and 2 SDM limits are not cycle specific. Therefore, the TSTF-9 is not incorporated 
into ITS 3.1.1 and the SDM limits are maintained in the Technical Specifications. The 
brackets for the limits have been removed and the proper plant specific value has been 
provided.  

2. The brackets have been removed and the proper plant specific information/value has 
been provided.

Quad Cities 1 and 2 I



3.1 REACTIVITY CONTROL SYSTEMS 

3.1.2 Reactivity Anomalies

LCO 3.1.2 The reactivity )fdifferencef 
4iiKW5 and the predicted 4 
± 1% Ik/k.

Reactivity Anomalies 
3.1.2 

between the •mnitored 
shall be within

APPLICABILITY: MODES I and 2.3.3,6/ 

Acý3.3 /1

BWR/4 STS Rev 1, 04/07/95

<38• 
Act

<(- T--s ý

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Core reactvivt A.1 Restore core 72 hours 
tdlfference nTot reactivity 
within limit. Idifferencet to 

within limit.  

B. Required Action and B.1 Be in NODE 3. 12 hours 
associated Completion 
Time not met.

3.1-5



Reactivity Anomalies 
3.1.2

q

Rev 1, 04107/95

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.2.1 Verify core reactivit ifference between Once within 
the 4monitored e s t and the 24 hours after 
predicted is •thin + 1% Ak/k. reaching 

equilibrium 
conditions 

C following 
startup after 
fuel movement 
within the 
reactor 
pressure vessel 
or control rod 
repl acement 

1000 MIWD/T 
thereafter 
during 
operations in 
MODE I

BWR/4 S'TS 3.1-6



JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.1.2 - REACTIVITY ANOMALIES 

1 . The brackets have been removed and the proper plant specific information/value has 
been provided.

Quad Cities 1 and 2 1



Control Rod OPERABILITY 
3.1.3

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.3 Control Rod OPERABILITY

LCO 3.1.3 Each control rod shall be OPERABLE.

APPLICABILITY: MODES 1 and 2.

ACTIONS

Separate Condition entry is allowed for each control rod.

CONDITION REQUIRED ACTION COPLETPION TIME

A. One withdrawn control 
rod stuck.

Act I/

1Ž\'s.

-NOTE . ..  
Rod worth minimizer (RWM) may 
be bypassed as allowed by 
LCO 3.3.2.1, 'Control Rod 
Block Instrwmentation," if 
required, to allow continued 
operation.

2 hours 

(continued)

A.I er~4 #&cJ( Sv~i me

Rev 1, 04/07/95

--- on P - - ---- - ---------

ýCT5>

3. C)

BiWR/4 STS 3.1-7



Control Rod OPERABILITY 
3.1.3

A. (continued)

A to~cuwrta^+ 
w~H ¶~-~ML owfi.

B. Two or more withdrawn 
control rods stuck.

(D 0C M.3>

"One or more control 
rods inoperable for 
reasons other than 
Condition A or B.

\A -.A

At\
Ký,>3

Perform SR 3.1.3.2 
and SR 3.1.3.3 for 
each withdrawn 
OPERABLE control rod.

C. 1 - -- NOTE---.....  
RWM may be bypassed 
as allowed by 
LCO 3.3.2.1, if 
required, to allow 
insertion of 
.inoperable control 
rod and continued 
operation.

Fully insert 
inoperable control 
rod.

3 hours

(continued)

BWR/4 STS Rev 1, 04/07/95

Kcrs>)

K' A4Z

3.1-8

(4-3.c, 1. 6)
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Ac" ,3,



Control Rod OPERABILITY 
3.1.3

/ .3

.Aht f , .(continued) 

S3., AC /,,6)

15. C_ 

(k P/L)

CONDITION REQUIRED ACTION COPLEION TI-E

D. NOTE 
Not applicable when 
THERMAL POWER 

Two or more inoperable 
control rods not in 
compliance wit/ 

sequence 
not separated by two 
or more OPERABLE 
control rods.

E--------NOTE-
Not applicabl when 
T•ERMAL POWE 
> [10]% RTP 

One or mo groups witlh four or more 
/ inoperab control 
rods.

C.2

4

Disarm the associated 
CRD.

D.1 Restore compliance 

wwith 

D.2 Restore control rod 
to OPERABLE status.

4 hours

4 hours 

4 hours

1 1: i -___ __ __

E.1 Restore ontrol rod 
to OPE LE status.

4 hours

7'
J

Required Action an Be in NODE 3. 12 hours 
associated Completion 
Time of Condition A, 
1A( , O D Mnot met.  

OR 

Nine or more control 
rods inoperable.

Rev 1, 04/07/95

L

ý(crT5>
ACTIONS

5,9. t) BWR/4 ST'S Act-z / 3.1-9
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Control Rod OPERABILITY 
3.1.3

(3-3, -1

BWR/4 STS
Rev 1, 04/07/95

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.3.1 Determine the position of each control rod. 24 hours 

SR 3.1.3.2 NOTE--O-
Not required to be performed until 7 days 
after the control rod Is withdrawn and 
THERMAL POWER is greater than the LPSP of 
RWM.  

Insert each fully withdrawn control rod at 7 days 
least one notch.  

SR 3.1.3.3 -- NOTE- -------------
Not required to be performed until 31 days 
after the control rod is withdraim and 

S/ THERMAL POWER is greater than the LPSP of 
the RWM.  

Insert each partially withdrawn control rod 31 days 
at least one notch.  

SR 3.1.3.4 Verify each control rod scram time from In accordance 
fTully withdrawn.to(n ch/po ti n 6 is with 

>) S 7 seconds. SR 3.1.4.1, 
" (q~ ~nSR 3.1.4.2, 

SR 3.1.4.3, and 
SR 3.1.4.4 

(continued)

L

ýJ. 3,

3.1-10



(cT5�Ž
SURVEILLANCE REOUIRFMFNTS (eonnti npedl'

Control Rod OPERABILITY 
3.1.3

SURVEILLANCE

SR 3.1.3.5 Verify each control rod does not go to the 
withdrawn overtravel position.

FREQUENCY

Each time the 
control rod is 
withdrawn to 
"full outo 
position 

Prior to 
declaring 
control rod 
OPERABLE after 
work on control 
rod or CRD 
System that 
could affect 
coupling

BWR/4 STS Rev 1, 04/07/95

L

'�>

SURVEILL) CE REQUIREMENTS (continued)
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

I1. The brackets have been removed and the proper plant specific information/value has 
been provided.  

2. Changes have been made (additions, deletions, and/or changes to the NUREG) to 
reflect the plant specific nomenclature, number, reference, system description, analysis 
description, or licensing basis description.  

3. Quad Cities 1 and 2 evaluate scram time performance based on percent control rod 
insertion instead of notch position. The percent insertion criterion is being retained 
consistent with the current licensing basis in order to allow correlation to existing 
historical scram time data.  

4. ISTS 3.1.3 ACTION E is applicable to plants with Siemens Power Corporation (SPC) 
fuel. Although Quad Cities 1 and 2 use SPC fuel, CornEd performs cycle-specific 
control rod drop accident (CRDA) analyses that incorporate eight rods out of service 
with at least two cell separation in order to confirm that energy deposition is less than 
280 calories per gram. Consequently, this ACTION is not applicable to Quad Cities 1 
and 2 and has been deleted. As a result of this deletion, the following Conditions, 
Required Actions, and references to the Conditions have been renumbered.

Quad Cities 1 and 2 I



Control Rod Scram Times 
3.1.4

3.1 REACTIVITY CONTROL SYSTEMS

3.1.4 Control Ri 

LCO 3.1.4

APPLICABILITY:

od Scram Times 

a. No more than 70ýo OEALE control rods shall 
in accordance with Table 3.1.4-1; and

b. No more than 2 OPERABLE control rods-that are "slow' 
shall occupy'.adjacent--locations.  

MODES I and 2.

be "slow,"

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Requirements of the A.1 Be in MODE 3. 12 hours 
LCO not met.  

SURVEILLANCE REQUIREMENTS 

During single control rod scram time Surveillances, the control rod drive 
(CRO) pumps shall be isolated from the associated scram accumulator.  

•---

ArP

I
(Prior to 
exceeding 40% RTP after 
fuel movement 
within the

BWR/4 STS
Rev 1, 04/07/95

(,CTS)ý

SURYEILLANCE

SR 3.1.4.1 Verify each control rod scram time is 
within the limits of Table 3.1.4-1 with 
reactor.steam 4ome pressure 2 I8$soo psig.

0

3.1-12



Control Rod Scram Times 
3.1.4

SURVEILLANCE REQUIREMENTS 
SURVEILLANCE FREQUENCY 

SR 3.1.4.1 (continued) Prior to 
exceeding " 

40% RTP after 
each reactor 
shutdown 
Ž 120 days

SR 3.1.4.2 Verify, for a representative sample, each 
tested control rod scram time is within the 
limits of Table 3.1.4-1 with reactor steam 
dome pressure Ž 1800O

Verify each affected control rod scram time is within the limits of Table 3.1.4-1 with any reactor steam dome pressure.

Verify each affected control rod scram timef is within the limits of Table 3.1.4-4 with/ reactor steam dome pressure a 8so00 psig. I

120 days 
cumulative 
operation in MODE 1

MOEI

Prior to 
declaring 

control 
rod 

OPERABLE after 
work on control 
rod or CRD 
System that 
could. affect 
scram time 

Prior to 
exceeding 
40% RTP after JrF, P / 
work on control 
rod or CRD 
System that 
could affect 
scram time

SR 3.1.4.3 

•ýPoc Mt3,>

SR 3.1.4.4

BWR/4 STS 3.1-13 Rev 1, 04/07/95
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Control Rod Scram Times 
3.1.4

Table 3.1.4-1 (page I of 1) 
Control Rod Scram Times 

1. OPERABLE control rods with scram times not within the limits of this Table are considered "slow." 

2. Enter applicable Conditions and-Required Actions of LCO 3.1.3, 'Control qo% insr÷ion Rod OPERABILITY, for control rods with scram times > 7 seconds to (ps 14;(nO hese control rs are noperable, in accordance with SR 
3.1..4,and are not considered slow."

0�������

SCRAM TIMES(a)(b) (seconds) 
when REACTOR ST DOM E PRES R ssu 0 p

_ _ _ _ __j

(a) Maximum scram time from fully withdrawn position. based on de-energization of scram pilot valve solenoids a' time zero.  
(b) Scram times as a function of reactor steam dome pressuree when < 800 psig are within established limits.

BWR/4 STS 3.1-14 Rev 1, 04/07/95

<3.3. E 

<'3,3 P' 
(DOC fA, 2>
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.1.4 - CONTROL ROD SCRAM TIMES 

1. The brackets have been removed and the proper plant specific information/value has 
been provided.  

2. Quad Cities 1 and 2 evaluate scram time performance based on percent control rod 
insertion instead of notch position. The percent insertion criterion is being retained 
consistent with the current licensing basis in order to allow correlation to existing 
historical scram time data. The proposed scram times were established consistent with 
the methodology described in BWROG-8754,- "BWR Owner's Group Revised 
Reactivity Control System Technical Specifications." 

3. Editorial change made for enhanced clarity.

Quad Cities 1 and 2 1
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Control Rod Scram Accumulators 
3.1.5

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.5 Control Rod Scram Accumulators

LCO 3.1.5 Each control rod scram accumulator shall be OPERABLE.

APPLICABILITY: MODES 1 and 2.  

ACTIONS 

Separate Condition entry is allowed for each control rod scram accumulator.  

------------------- -- -- -- -----------------

CONDITIOH

A. One control rod scram 
accumulator inoperable 
with reactor steam 
dome pressure 
Ž 190oo psig.-,

REQUIRED ACTION COMPLETION TINE 

A.1 NOTE-
Only applicable if 
the associated 
control rod scram 
time was within the 
limits of 
Table 3.1.4-1 during

DR 
A.2

tne last scram time 
Surveillance.  

Declare the 
associated control 
rod scram time 
"slow." 

Declare the 
associated control 
rod inoperable.

8 hours 

8 hours

(continued)

Rev 1, 04/07/95

(A!

BWR/4 STS

316

/

41
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Control Rod Scram Accumulators 
3.1.5

ACTIONS (continued)

CONDITION REQUIRED ACTION 'COMPLETION TIME

B. Two or more control 
rod -scram accumulators 
inoperable with 
reactor steam dome 
pressure 2! •00 ig.

Restore charging 
water header pressure 
to 2:;194 sig.  

-- NOTE----
Only applicable if 
the associated 
control rod scram 
time was within the 
limits of 
Table 3.1.4-1 during 
the last scram time 
Surveillance.  

Declare the 
associated control 
rod scram time "slow." 

Declare the 
associated control 
rod inoperable.

20 minutes from 
discovery of 
Condition B 
concurrent with 
charging water 
header pressure 

• 404 psig 

1 hour 

1 hour

(continued)

Rev 1, 04/07/95

B.1 

B.2.1 

OR 
B.2.2

BWR/4 STS

(
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Control Rod

<CT�
Scram Accumulators 

3.1.5

ACTIONS (continued)

/ .3. ^ 3 .  
\AiA tI'aC.

".\C 
If., I),

CONDITION REQUIRED ACTION CONPLETION TINE 

C. One or more control C.1 Verify all control Immediately upon rod scram accumulators rods associated with discovery of 
inoperable with inoperable charging water 
reactor steam dome accumulators are header pressure 
pressure <,J9OpSig. futly inserted. < 4wpsg 

C.2 Declare the 1 hour 
associated control 
rod inoperable.

D. Required Action ýand 
associated Coletion 
Time • etionj 

met. /

D. 1 ----- NOTE -----...  
Not applicable if all 
inoperable control 
rod scram 
accumulators are 
associated with fully 
inserted control 
rods.  

Place the reactor 
mode switch in the 
shutdown position.

Immediately

II 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.5.1 Verify each control rod scram accumulator 7 days 
pressure is a $940 .

BWR/4 STS Rev 1, 04/07/95

6. 3,G-)
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.1.5 - CONTROL ROD SCRAM ACCUMULATORS 

1. The brackets have been removed and the proper plant specific information/value has 
been provided.  

2. Editorial change for clarity or for consistency with the Writer's Guide.

Quad Cities 1 and 2 1
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Rod Pattern Control 
3.1.6

3.1 REACTIVITY CONTROL SYSTEMS

3.1.6 Rod Pattern Control 

/c M, \LCO 3.1.6 OPERABLE 
\t)OCMao)the *199,

fly with the quirements of 
sequence CM *-

APPLICABILITY: MODES 1 and 2 with

ACTIONS

THERMAL POWER 1Oft \ RTP.  

0l
CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more OPERABLE 
/OC t control rods not in 

compliance with

A.! INOTE 
Rod worth minimizer 
(RWM4) may be bypassed 
as allowed by 
LCO 3.3.2.1, *Control 
Rod Block 
Instrumentation.* 

Move associated 
control rod(s) to 
correct position.

OR 
A. 2 Declare associated 

control rod(s) 
inoperable.

8 hours 

8 hours

-I ________________________________________ _______________________

(continued)

BWR/4 STS
Rev 1, 04/07/95

<C T-5
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Rod Pattern Control 
3.1.6Kcr- s )

ACTIONS (continuedl

CONDITION REQUIRED ACTION COMPLETION TIME

<~e. M,4> B.  

NEDo- lizo 

SURI

Nine or more OPERABLE 
control rods not in 
c liance with 

+ý- hji -

B.1

B.2

-NOT---NOTE 
Rod worth minimizer 
(RWN) may be bypassed 
as allowed by 
LCD 3•32.1.  

Suspend withdrawal of 
control rods.  

Place the reactor 
mode switch in the 
shutdown position.

Immediately 

I hour

I I

BWR/4 STS
Rev 1, 04/07/953.1-19

t



JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.1.6 - ROD PATTERN CONTROL 

1. The brackets have been removed and the proper plant specific information/value has 
been provided.

Quad Cities 1 and 2 1



SLC System 
3.1.7

(cTs�

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.7 Standby Liquid Control (SLC) System

LCO 3.1.7 Two SLC subsystems shall be OPERABLE.

APPLICABILITY: MODES 1 and 2.

BWR/4 STS Rev 1, 04/07/95

Ie3,4. A'ý

2

Ac 

,t z( 

cf 2I
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,/q ,A. Ic 

4,4,A., 2C'

SLC System 
3.1.7

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.7.1' Verify available volume of sodium 24 hours.  
pentaborate solution is twithin the limits 
of Figure 3.1.7-1 - acs.

[, A. i~,2>

Verify temperature of pump suction piping 
is Wt -n-- -parn1.

24 hours

4

24hours z

SR 3.1.7.4 Verify continuity of explosive charge. 31 days

SR 3.1.7.5 

4A A , 2, 6
31 days 

AND 

Once within 
24 hours after 
water or boron 
is added to 
solution 

AND

Once within 
24 hours after 
solution 
temperature is 
restored within 
the limits of 
t Figure)•J 3.1.7-2F "-Q-

I ___________________________

(continued)

BWR/4 STS
Rev 1, 04/07/95

Verify temperature of sodium pentaborate 
solution is within the limits of h•igure 3.1.7-Z"-

S 3.1.7.2

? 3.1.7.3

3.

3.1-211

-I--I



L

SLC System 
3.1.7(C1�

(H A3A.7c.  

SR 3.1.7.7 

[A AJ~. 3) 

SR 3.1.7.8

BWR/4 STS
Rev 1, 04/07/95.3.1-22



SLC System 
3.1.7

3.1-23
Rev 1, 04/07/95
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SInsert Fieure 3.1.7-1 
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Figure 3.1.7-1 (page 1 of 1) 
Sodium Pentaborate Volume Requirements
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SLC System 
3.1.7

__ &,

BWR/4 STS
Rev 1, 04/07/95
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Ciart-34A Insert Figure 3.1.7-2

_____ I
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Operating Region i
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Figure 3.1.7-2 (page 1 of 1) 
Sodium Pentaborate Temperature Requirements

Insert Page 3.1-24
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.1.7 - STANDBY LIQUID CONTROL SYSTEM 

1 . The bracketed requirement has been deleted since it is not applicable to Quad Cities 1 
and 2. The following requirements have been revised and/or renumbered, where 
applicable, to reflect this deletion. In addition, for SR 3.1.7.6, there are no power 
operated valves other than the explosive valves (which are tested by other 
Surveillances), thus this has also been deleted.  

2. The brackets have been removed and the proper plant specific information/value has 
been provided.  

3. The proper Quad Cities 1 and 2 nomenclature has been used (CTS Figures 3.4.A-1 and 
3.4.A-2). This is also consistent with the nomenclature used in SR 3.1.7.1 and SR 
3.1.7.2.  

4. The second Frequency for ISTS SR 3.1.7.9 (ITS SR 3.1.7.9) is being changed from 
being based on solution temperature to piping temperature. The SR requires a 
verification that all heat traced piping is unblocked. A change in solution temperature 
in the tank does not necessarily have an impact on the piping temperature, as long as 
the piping heat trace circuit is functioning properly. The intent of the second 
Frequency is to ensure that, if the heat tracing is inoperable such that piping 
temperature falls below the specified minimum temperature, after the heat tracing is 
restored to OPERABLE status and the piping temperature is greater than or equal to the 
specified minimum temperature the piping is still unblocked. This is supported by the 
ISTS Bases description for this second Frequency, which describes the requirement as 
required to be performed after "piping" temperature is restored.

Quad Cities 1 and 2 1
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SDV Vent and Drain Valves 
3.1.8 

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.8 Scram Discharge Volume (SDV) Vent and Drain Valves

LCO 3.1.8 Each SDV vent and drain valve shall be OPERABLE.

rrAPPLICABILITY: MO0DES 1 and 2.  

ACTIONS 

Separate Condition entry is allowed for each SDV vent and drain line.

BWR/4 STS Rev 1, 04/07/95
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SDV Vent and Drain Valves 
3.1.8

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.8.1 NOTE 
Not required to be met on vent and drain 
valves closed during performance of 

'/ SR 3.1.8.2.  

Verify each SDV vent and drain valve is 31 days 
open.

Cycle each SDV vent and drain valve to the 
fully closed and fully open position.

92 days: 1ý SR 3.1.8.2

0i 

SR 3.1.8.3 Verify each SDV vent and drain valve: 

a. Closes in S seconds after receipt 
of an actual or simulated scram 
signal; and 

b. Opens when the actual or simulated 
scram signal is reset.

BWR/4 STS Rev 1, 04/07/95
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.1.8 - SDV VENT AND DRAIN VALVES 

1 . The ISTS requires that the SDV drain and/or vent valves be restored to operable status 
if one valve is inoperable. Quad Cities 1 and 2 currently isolates the associated line 
when one valve is inoperable, instead of requiring the valve to be restored to Operable 
status. The SDV vent and drain valve's primary function is to isolate the SDV during a 
scram to contain the reactor coolant discharge. The isolation function can still be 
satisfied if at least one valve is Operable in each line or the line is isolated. Therefore, 
Required Action A. 1 has been changed to require the associated line to be isolated. In 
addition, the NOTE of Required Action B. 1 has been moved so that it applies to both 
ACTION A and B. In both cases, it is necessary to unisolate the line under 
administrative controls to allow draining and venting of the SDV. This is done to 
prevent the scram on "Scram Discharge Volume Water Level-High." This change has 
been approved by the NRC in the Safety Evaluation Report for Quad Cities 1 and 2, 
Amendments 171 and 167, respectively.  

2. The brackets have been removed and the proper plant specific information/value has 
been provided.

Quad Cities 1 and 2 1
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SDM 
B 3.1.1

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.1 SHUTDOWIN MARGIN (SON) 

BASES

BACKGROUND SON requirements are specified to ensure: 

a. The reactor can be made subcritical from all operating 
conditions and transients and Design Basis Events; 

b. The reactivity transients associated with postulated 
accident conditions are controllable within acceptable 
limits; and 

c. The reactor will be maintained sufficiently 
subcritical to preclude inadvertent criticality in the 
shutdown condition.  

These rnts are satisfied by the control rods, as 
descri in (Ref. 1), which can compensate for the 
reactivity effects of the fuel and water temperature changes 
experienced during all operating conditions.

.ICABLE The control drop acci ant (CRDA) a lysis (Refs 2 7TY ANALYSES and 3) ass s the core s subcrltica with the hi est 
worth con Irl rod with awn. Typica y, the firs control rod wit rawn has a v y high react ity worth a , should 
the co be critical uring the wi drawal of t first 
cont rod, the co sequences of CRDA could ceed the 
fue damage limit for a CRDA is Bases for 0 3.1.6.  ( I -• .• v• ern Cont ol . A so qUKf Is.-assumed as an initial 

Scondition for the control rod rm oval error during refuelina S- Re..T]•d u~las•.y -ne~o/ro din tefueligg) S•eT.:•)accidenM . The analysis of th A~activt . L insertion eventdpassumes the refueling interlocks are : 
OPERABLE when the reactor is in the refueling mode of 
operation. These Interlocks prevent the withdrawal of more than one control rod from the core during refueling.  
(Special consideration and requirements for multiple control 

_withdrawal"durina refueling are covered in Special 
Operatiions L77 3.10M, "tultiple Control Rod 
Withdrawal-Refueling.*) The analysis assumes this 
condition is acceptable since the core will be shut down

(continued)

B 3.1-1 Rev 1, 04/07/95 
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SDO 
B 3.1.1

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

with the highest worth control rod withdrawn, if adequate 
SDO has been demonstrated.  

reventl~on or ýmitigation ofdrea~ctlvity inserti onj eventsgisý 
neary to 1 1 energy deposition in the fue revent significant fuel damage, which could result in undue release 

of radioactivity. Adequate SDN ensures inadvertent 
rnticalu s andcotentlaCRAnvolvi high wdoamh tconigrl ed(nam~ly the fMrst cnhtrol rA Jwithdrah il 

pnot cause signific-ant fuel damage.

SIM satisfies Criterion 2 of

LCO The specified SDM limit accounts for the uncertainty in the 
demonstration of SON by testing. Separate SON limits are provided for testing where the highest worth control rod is determined analytically or by measurement. This is due to the reduced uncertainty in the SON test when the highest 
worth control rod is determined by measurement. When SDN is demonstrated by calculations not associated with a test (e.g., to confirm SON during the fuel loading sequence), additional margin is included to account for uncertainties • 
in the calculation. To ensure adequate.SON _ :E Sa esign margin is included to t for 
uncertainties in the design calculations (Ref.

APPLICABILITY

5uUCr/4ica1lty Ith the hYJhest wo- t conjrol rod 4ithdrawn I Lis Otsumed in he CRDA ai s (Rsf. 2)F. In MODES 3 and 4, $DM is required-to ensure the reactor will be held 
subcritical with margin for a single withdrawn control rod.  SON is required in MODE 5 to prevent an open vessel, inadvertent criticality during the withdrawal of a single control rod from a core cell containing one or more fuel assemblies or/a fuel/assomblj inser ion err6r Ref 5) [j 

(continued)
BWR/4 STS
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SDM 
B 3.1.1

BASES (continued)

ACTIONS

With SDM not within the limits of the LCO in MODE I or 2, 
SOM must be restored within 6 hours. Failure to meet the 
specified SON may be caused by a control rod that cannot be 
inserted. The allowed Completion Time of 6 hours is 
acceptable, considering that the reactor can still be shut 
down, assuming no failures of additional control rods to 
insert, and the low probability of an event occurring during 
this interval.  

Li 
If the SDO cannot be restored, the plant must be brought to MODE 3 in 12 hours, to prevent the potential for further 
reductions in available SON (e.g., additional stuck control rods). The allowed Completion Time of 12 hours is 
reasonable, based on operating experience, to reach NODE 3 from full power conditions in an orderly manner and without challenging plant systems.  

Li

With SDM not within limits in MODE 3, the operator must immediately initiate action to fully insert all insertable 
control rods. Action must continue until all insertable control rods are fully inserted. This action results in the least reactive condition for the core.  

-D.1. D.2. D.3. and DL4 4, / 

With SDIM not within limits in MODE 4, the operator must imediately initiate action to fully insert all insertable control rods. Action must continue until all insertable control rods are fully inserted. This action results in the least reactive condition for the core. Action must also be initiated within 1 hour to providemeans for control of / potential radioactive releases. This includes ensuring 
secondary containment is OPERABLE; at least one Standby GasJ 
Treatment SGT) subsystem is OPERABLE* and con containment isolation capbilt i..., Meas one. rMovd•econ ary conta-Tnment isolation valve and associated Me--(instrumentation are OPERABLE or cce tabl - 3,11 

"(continued)

BWR/4 STS
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Ss8 3 .1 .1 

ACTIONS O.I. D.2- D.3. and D.4 (continued) 
a••iistrttveconrolsto ar-isolation capability. in 

eahas socat penetration flow path not isolated ai Sassiiod-t-o "be isolated to mitigate radioactivity release:i..
Thi•s may be performed as an administrative check, by 
examining logs or other information, to determine if the 
components are out of service for maintenance or other 
reasons. It is not necessary to perform the surveillances 
needed to demonstrate the OPERABILITY of the components.  
If, however, any required component is inoperable, then it .r) J lmust be restored to OPERABLE status. In this case, SRs may 

(, LI^ Ž need to be performed to restore the component to OPERABLE 
status. Actions must continue until all required components 
are OPERABLE. :-c 

E.1. E.2. E.3. E.4. and E.5 

With SOM not within limits in MODE 5, the operator must iumediately suspend CORE ALTERATIONS that could reduce SON (e.g., insertion of fuel in the core or the withdrawal of control rods). Suspension of these activities shall not preclude completion of movement of a component to a safe 
condition. Inserting control rods or removing fuel from the core will reduce the total reactivity and are therefore 
excluded from the suspended actions.  

Action must also be immediately initiated to fully insert all insertable control rods in core cells containing one or more fuel assemblies. Action must continue until all insertable control rods in core cells' containing one or more fuel assemblies have been fully inserted. Control rods in core cells containing no fuel assemblies do not affect the 
reactivity of the core and therefore do not have to be 
inserted.  

Action must also be initiated within 1 hour to provide means for control, of potential radioactive leases. This includes ensuring secondary containment is OPERABLE. at least one SGT subsystem is OPERABL and cndar containmentj isolation capabiliT i.e., T east one 
secon a nt 150 n va ye and associated 
instrumentation are OPERABLE, or other acceptable 
administrative contr to assure isolation capabilit in 
eac associatedpenetration ath not isolated tha is ow path ot isq i

BWR/4 STS 
B 3.1-4

Rev 1, 04/07/95
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Insert ACTION D

These administrative controls consist of stationing a dedicated operator, who 
is in continuous communication with the control room, at the controls of the 
isolation device. In this way, the penetration can be rapidly isolated when a 
need for secondary containment isolation is indicated.

Insert Page B 3.1-4



"0 O7 SB 1 
B 3.1.1

BASES

ACTIONS E.1. E.2. E.3. E.4. and E.5 (continued)

tew•vr- C- P- _ o"J _ assumed to be isolated to mitigate radioactivity releases., 
f ismay be performed as an administrative check, by ( &re-.. o# ,AULF-) examining logs or other information, to determine if the 

components are out of service for maintenance or other 
reasons. It is not necessary to perform the Surveillances I• as needed to demonstrate the OPERABILITY of the components.  
If, however, any required component is inoperable, then it must be restored to OPERABLE status. In this case, SRs may 
need to be performed to restore the component to OPERABLE 
status. Action must continue until all required components 
are OPERABLE.

SURVEILLANCE 
REQUIREMENTS

SR 3.l1.L1

Adequate SON must beik mo6]fjj& to ensure that the reactor can be made subcritical from any initial operating 6#T~sc• _-• cond1tion-. Adequate SON is demonstrated by testin befo or during the first startup after fuel movement,on-rorod 
S+e~) e eva t• *) replacement, su in w reacuor fressur 

•or 0_ cM6 f-' -.an Control rod replacmnt refers to the decoupling and removal of a control rod from a core location, and subsequent replacement with a new control rod or a control rod from another core location. Since core reactivity will vary during the cycle as a function of fuel depletion and 
poison burnup, the beginning of cycle (BOC) test must also account for changes in core reactivity during the cycle.  Therefore, to obtain the SDM, the initial measured value 
must be increased by an adder, OR", which is the difference between the calculated value of maximum core reactivity during the operating cycle and the calculated BOC core reactivity. If the value of R is negative (that is, BOC is the most reactive point in the cycle) no correction to the BOC measured value is required (ReO,(W). For the SDM demonstrations that rely solely on calculation of the highest worth control rod, additional margin (0.10% Ak/k) must be added to the SDM limit of 0.28% Ak/k to account for 
uncertainties in the calculation. OF 

The SDM may be demonstrated during an in =equence control rod withdrawal, in which the highest worth control rod is analytically determined, or during local criticals, where the highest worth control rod is determined by testing.  

(continued)

BWR/4 STS
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Insert ACTION E

These administrative controls consist of stationing a dedicated operator, who 
is in continuous communication with the control room, at the controls of the 
isolation device. In this way, the penetration can be rapidly isolated when a 
need for secondary containment isolation is indicated.

Insert Page B 3.1-5



SDM 
B 3.1.1 

BASES 

SURVEILLANCE SR 3.1.1.1 (continued) 
REQUIREMENTS 

Local critical tests require the withdrawal of out of 
sequence control rods. This testing would therefore require 
bypassing of the rod worth minimizer to allow the out of 
sequence withdrawal, and therefore additional requirements 
must be met (see LCO 3.10.4, "Control Rod 
Testing-Operating'). ) 

21 The Frequency of 4 hours after reaching criticality is 
allowed to provide a reasonable amount of time to perform 
the required calculations and have appropriate verification.  

MO•, 33 During MODE S, adequate SOM is required to ensure that the 
reactor does not reach criticality during control rod h • withdrawals. An evaluation of each in-vessel fuel movement CV'A1A P during fuel loading (including shuffling fuel within the ) 6; e, 6 c core) is required to ensure adequate SOM is maintained 
during refueling. This evaluation ensures that the (Jte Jv S1#- intermediate loading patterns are bounded by the safety S43 rw analyses for the final core loading pattern. For example, ý •3,11 1.ak I bounding analyses that demonstrate adequate SDM for the most t • reactive configurations during the refueling may be 
performed to demonstrate acceptability of the entire fuel 
movement sequence. These bounding analyses include additional margins to the associated uncertainties. Spiral 
offload/reload sequences inherently satisfy the SR, provided 
the fuel assemblies are reloaded in the same configuration 
analyzed for the new cycle. Removing fuel from the core 
will always result in an increase in SOM.  

S•~ 

REFERENCES 1.  

5./ FSAR,/Sectior [S.A 14_.  

(continued)
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B 3.1.1
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.1.1 - SHUTDOWN MARGIN 

1. Changes have been made (additions, deletions, and/or changes to the NUREG) to 
reflect the plant specific nomenclature, number, reference, system description, analysis 
description, or licensing basis description.  

2. Editorial change made for enhanced clarity or to be consistent with similar statements 
in other places in the Bases.  

3. The brackets have been removed and the proper plant specific information has been 
provided.  

4. Typographical/grammatical error corrected.  

5. SDM and CRDA analyses are mutually independent in the Quad Cities 1 and 2 reactor 
safety evaluations. The consideration of SDM is to assure that the reactor is shutdown 
and remains shutdown with the highest worth control rod withdrawn (and all other 
control rods inserted). Consequently, the consideration of SDM is no more appropriate 
for CRDA than it is for other accidents and transients. The CRDA assumes that the 
highest enthalpy control rod (it is highly probable that this will be different from the 
highest worth control rod determined for SDM) suddenly drops from the stuck position 
and falls to the drive position. Doppler reactivity tends to mitigate the event 
consequences with scram reactivity terminating it.  

6. The bracketed information has been deleted since it does not apply.  

7. The Bases have been changed to reflect those changes made to the Specifications.

Quad Cities 1 and 2 1



Reactivity Anomalies 
B 3.1.2 

B 3.1 REACTIVITY CONTROL SYSTEMS ) , 

B 3.1.2 Reactivity Anomalies Al 

BASES 

BACKGROUND In accordance withtl (Ref. 1), reactivity shall be controlable such that subcriti.cality is 
maintained under cold conditions and acceptable fuel design 
limits are not exceeded during normal operation and 
anticipated operational occurrences. Therefore, Aeactivity 
Anomalo is used as a measure of the predicted versus 
measured core reactivity during power operation. The 
continual confirmation of core reactivity is necessary to 
ensure that the Design Basis Accident (DBA) and transient 
safety analyses remain valid. A large reactivity anomaly 
could be the result of unanticipated changes in fuel reactivity or control rod worth or operation at conditions 
not consistent with those assumed in the predictions of core 
reactivity, and could potentially result in a loss of SDM or violation of acceptable fuel design limits. Comparing 
predicted versus measured core reactivity validates the nuclear methods used in the safety analysis and supports the SDM demonstrations (LCO 3.1.1, *SHUTDOWN MARGIN (SDO)*) in assuring the reactor can be brought safely to cold, 
subcritical conditions.  

When the reactor core is critical or in normal power 
operation, a reactivity balance exists and the net reactivity is zero. A comparison of predicted and measured 
reactivity is convenient under such a balance, since parameters are being maintained relatively stable under steady state power conditions. The positive reactivity 
inherent in the core design is balanced by the negative reactivity of the control components, thermal feedback, 
neutron leakage, and materials in the core that absorb 
neutrons, such as burnable absorbers, producing zero net 
reactivity.  

In order to achieve the required fuel cycle energy output, 
the uranium enrichment in the new fuel loading and the fuel loaded in the previous cycles provide excess positive reactivity beyond that required to sustain steady state 
operation at the beginning of cycle (BOC). When the reactor is critical at RTP and operating moderator temperature, the 
excess positive reactivity is compensated by burnable 
absorbers ((.fij), control rods, and whatever neutron 

(continued)

Rev 1, 04/07/95
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Reactivity Anomalies 
B 3.1.2

BASES

BACKGROUND I. poisons (mainly xenon and samarium) are present in the fuel.  (continued) The predicted core reactivity, as represented by k 
1•UMU , is calculated by a 3D core simulator code as a 

kQrechv, (ke44•function of cycle exposure. This calculation is performed for projected operating states and conditions throughout the 
cycle. The core reactivity is determined from 

S- ] for actual plant conditions and is then compared 
t•o the predicted value for the cycle exposure.

APPLICABLE 
SAFETY ANALYSES

Accurate prediction of core reactivity is either an explicit 
or implicit assumption in the accident analysis evaluations 
(Ref. 2). In particular, SDO and reactivity transients, such as control rod withdrawal accidents or rod drop 
accidents, are very sensitive to accurate prediction of core reactivity. These accident analysis evaluations rely on computer codes that have been qualified against available test data, operating plant data, and analytical benchmarks.  Monitoring reactivity anomaly provides additional assurance that the nuclear methods provide an accurate representation of the core reactivity.  

The comparison between measured and predicted initial core reactivity provides a normalization for the calculational models used to predict core reactivity. If the measured and pre icted I for identical core conditions at BOC do not reasonably agree, then the assumptions used in the reload cycle design analysis or the calculation models used t7o pregict` may not be accurate. If reasonable agreement between measured and predicted core reactivity exists at BOC, then the prediction may be normalized to the measured value. Thereafter, any significant deviations in the measured' I P3h from the predicted 5 that develop during fuel depletion may be an indication that the assumptions of the DBA and transient analyses are no longer valid, or that an unexpected change in core conditions has occurred.  

Reactivity rnomalies ssts$Ciein2of11@UPn r

(continued)
BWR/4 STS B 3.1-9 Rev 1, 04/07/95
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Reactivity Anomalies 
B 3.1.2

BASES (continued) 

LCO The reactivity anomaly limit is established to ensure plant 
operation is maintained within the assumptions of the safety 
analyses. Large differences between monitored and predicted 
core reactivity may indicate that the assumptions of the DBA 
and transient analyses are no longer valid, or that the 

<_ re uncertainties in the "Nuclear Design Methodology" are larger 
than ex ected. A limit on the difference between the 
mon ored and e pre cea of ± 1% JAk/k has 
been established based on engineering judgment. A > 1% 
deviation in reactivity from that predicted is larger than 
expected for normal operation and should therefore be 
evaluated.

KQ

APPLICABILITY

ACTIONS

In MODE 1, most of the control rods are withdrawn and steady 
state operation is typically achieved. Under these 
conditions, the comparison between predicted and monitored 
core reactivity provides an effective measure of the 
reactivity anomaly. In MODE 2, control rods are typically 
being withdrawn during a startup. In NODES 3 and 4, all 
control rods are fully inserted and therefore the reactor is 
in the least reactive state, where monitoring core 
reactivity is not necessary. In MODE 5, fuel loading 
results in a continually changing core reactivity. SDM 
requirements (LCO 3.1.1) ensure that fuel movements are 
performed within the bounds of the safety analysis, and an 
SDM demonstration is required during the first startup 
following operations that could have altered core reactivity 
(e.g., fuel movement, control rod replacement, shuffling).  
The SDM test, required by LCO 3.1.1, provides a direct 
comparison of the predicted and monitored core reactivity at, 
cold conditions; therefore, feactivity Xnomalf is not.  
required during these conditions.

AI

Should an anomaly develop between measured and predicted 
core reactivity, the core reactivity difference must be 
restored to within the limit to ensure continued operation 
is within the core design assumptions. Restoration to 
within the limit could be performed by an evaluation of the 
core design and safety analysis to determine the reason for 
the anomaly. This evaluation normally reviews the core 

(continued)
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Reactivity Anomalies 
B 3.1.2 

BASES 

ACTIONS A.1 (continued) 

conditions to determine their consistency with input to 
design calculations. Measured core and process parameters 
are also normally evaluated to determine that they are 
within the bounds of the safety analysis, and safety 
analysis calculational models may be reviewed to verify that 
they are adequate for representation of the core conditions.  
The required Completion Time of 72 hours is based on the low 
probability of a DBA occurring during this period, and 
allows sufficient time to assess the physical condition of 
the reactor and complete the evaluation of the core design 
and safety analysis.  

If the core reactivity cannot be restored to within the 
1%••k/k limit, the plant must be brought to a MODE in which 
the LCO does not apply. To achieve this status, the plant 
must be brought to at least MODE 3 within 12 hours. The allowed Completion Time of 12 hours is reasonable, based on 
operating experience, to reach MODE 3 from full power 
conditions in an orderly manner and without challenging 
plant systems.  

SURVEILLANCE 
REQUIREMENTS 

V ifin bt reactivity difference between the monitored 
*a nPred'ctedcj f is within the limits of the LCO 

,ý.ore- 4 provides added assurance that plant operation is maintained 
Ithin the assumptions of the DBA and transient analyses.  The h ore. Monitoring ystem calculates o-fisFt -or 

the reaftor conditions obtained from plant instrumentation.  
comparison of the monitored rd denditY to the predicted 

at the same cycle exposure is used to calculate the reactivity difference. The comparison is required when 
the core reactivity has potentially changed by a 
significant amount. This may occur following a refueling in which new fuel assemblies are loaded, fuel assemblies are 
shuffled within the core, or control rods are replaced or 
shuffled. Control rod replacement refers to the decoupling 
and removal of a control rod from a core location, and 
subsequent replacement with a new control rod or a control 

(continued)
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Reactivity Anomalies 
B 3.1.2

BASES 

SURVEILLANCE SR 3i.1.2.1 (continued) 
REQUI REMENTS 

rod from another core location. Also, core reactivity 
changes during the cycle. The 24 hour interval after 
reaching equilibrium conditions following a startup is based 

aonn thee nneedd for equilibri um xenon concentrations in the 
coree su t aan-accurate comparison between the monitored 

aan pee iteddcan be made. For the purposes of 
this SR, the reactor is assumed to be at equilibrium 

ore conditions when steady state operationis (no control rod 
movement or core flow cchanges) at 2: 75% RTP have been 
obtained. The 1000 NUD/T Frequency was developed, 

1i'~e- cvre-w t'kt considering the relatively slow change in core reactivity 
7) with exposure and operating experience related to variations 

4o<5T) i &'b12 in core reactivity. This comparison requires the core to be 
operating at power levels which minimize the uncertainties 

"T ~and measurement errors, in order to obtain meaningful 
rresults. Therefore, the comparison is only done when in 
MODE 1.

REFERENCES 1.
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.1.2 - REACTIVITY ANOMALIES 

1. Changes have been made (additions, deletions, and/or changes to the NUREG) to 
reflect the plant specific nomenclature, number, reference, system description, analysis 
description, or licensing basis description.  

2. Typographical/grammatical error corrected.  

3. The brackets have been removed and the proper plant specific information/value has 
been provided.

Quad Cities 1 and 2 1



Control Rod OPERABILITY 
B 3.1.3

B 3.1 REACTIVITY CONTROL SYSTEM4S 

8 3.1.3 Control Rod OPERABILITY 

BASES

BACKGROUND Control rods are components of the control rod drive (CRD) 
System, which is the primary reactivity control system for 
the reactor. In conjunction with the Reactor Protection 
System, the CRD System provides the means for the reliable 
control of reactivity changes to ensure under conditions of normal operation, including anticipated operational 
occurrences, that specified acceptable fuel design limits 
are not exceeded. In addition, the control rods provide the capability to hold the reactor core subcritical under all conditions and to limit the potential amount and rate of reactivity increase caused by a malfunction in the CRD System. The CRD System is designed to satisfy the requirements o _f 2i.!G5C 7ji ]. (Ref. 1).  

The CRD System consists of (Z2)locking piston control rod drive mechanisms (CRDMs) and a hydraulic control unit for each drive mechanism. The locking piston type CRDM is a double acting hydraulic piston, which uses~condensate water as the operating fluid. Accumulators provide additional energy for scram. An index tube and piston, coupled to the control rod, are locked at fixed increments by a collet mechanism. The collet fingers engage notches in the index tube to prevent unintentional, withdrawal of the control rod, but without restricting insertion.

This Specification, along with LCO 3.1.4, "Control Rod Scram A Leo 3.I.•) '' Times," and LCO 3.1.5, 'Control Rod Scram Accumulators," Lt3..)R ensure that the performance of the control rods in the event 
Pti*evrw Co '4 of a Design Basis Accident (DBA) or transient meets the L assumptions used in the safety analyses of References 2, 3, 

and 4.

APPLICABLE The analytical methods and assumptions used in the SAFETY ANALYSES evaluations involving control rods are presented in .Referoncelt, U an(Y4ý The control rods provide the primary means for rapid reactivity control (reactor scram), for maintaining the reactor subcritical and for limiting the potential effects of reactivity insertion events caused by malfunctions in the CRD System.  

(continued) 
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Control Rod OPERABILITY 
B 3.1.3

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

The capability to insert the control rods provides assurance 
that the assumptions for scram reactivity in the DBA and 
transient analyses are not violated. Since the SDH ensures.  
the reactor will be subcritical with the highest worth 
control rod withdrawn (assumed single failure), the 
additional failure of a second control rod to insert, if 
required, could invalidate the. demonstrated SOM and 
potentially limit the ability of the CRD System to hold the 
reactor subcritical. If the control rod is stuck at an 
inserted position and becomes decoupled from the CRD, a 
control rod drop accident (CRDA) can possibly occur.  
Therefore, the requirement that all control rods be OPERABLE 
ensures the CRD System can perform its intended function.  

The control rods also protect the fuel from damage which 
could result in release of radioactivity. The limits 
protected are the MCPR Safety Limit (St) (see Bases for SL 
2.1.1, "Reactor Core SLs," and LCO 3.2.2, *MININUM CRITICAL 
POWER RATIO (MCPR)°), the 1% cladding plastic strain fuel 
design limit (see Bases for LCO 3.2.1, OAVERAG PLANAR 
LINEAR HEAT GENERATION RATE (APLHGR)19' LCO 3.2.3,s .. 4 
"LINEAR HEAT GENERATION RATE (LHGR))-, and the fuel I 
limit (see Bises for L• 3.1.6, "R6d Pattern Control") 
during reactivity insertion events.  

The negative reactivity insertion (scram) provided by the 
CRD System provides the analytical basis for determination 
of plant thermal limits and provides protection against fuel 
<• limits during a CRDA. The Bases for LCO 3.1.4, 
LCO 3.1.5, and LCO 3.1.6 discuss in more detail how the SLs 
are protected by the CRD System.

Control rod OPERABILITY, satisfies Criterion 3 of 
••'--"- I, t 4t''T • • 1i

LCO The OPERABILITY of an individual control rod is based on a 
combination of factors, primarily, the scram insertion 
times, the control rod coupling integrity, and the ability 
to determine the control rod position. Accumulator 
OPERABILITY is addressed by LCO 3.1.5. The associated scram 
accumulator status for a control rod only affects the scram 
insertion times; therefore, an inoperable accumulator. does 
not immediately require declaring a control rod inoperable.  
Although not all control rods are required to be OPERABLE to

(continued)

BWR/4 STS Rev 1, 04/07/95B 3.1-14



Control Rod OPERABILITY 
8 3.1.3 

BASES 

LCO satisfy the intended reactivity control requirements, strict (continued) control over the number and distribution of inoperable 
control rods is required to satisfy the assumptions of the 
DBA and transient analyses.  

APPLICABILITY In MODES 1 and 2, the control rods are assumed to function 
during a DBA or transient and are therefore required to be OPERABLE in these MODES. In MODES 3 and 4, control rods are not able to be withdrawn since the reactor mode switch is in shutdown and a control rod block is applied. This provides adequate requirements for control rod OPERABILITY during these conditions. Control rod requirements in MODE 5 are located in LCO 3.9.5, "Control Rod OPERABILITY-Refueling.* 

ACTIONS The ACTIONS Table is modified by a Note indicating that a separate Condition entry is allowed for each control rod.  This is acceptable, since the Required Actions for each Condition provide appropriate compensatory actions for each inoperable control rod. Complying with the Required Actions may allow for continued operation, and subsequent inoperable control rods are governed by subsequent Condition entry and application of associated Required Actions.  

A control rod is considered stuck if it will not insert by either CRD drive water or scram pressure. With a fully -inserted control rod stuck, no actions are required as long as the control rod remains fully inserted. The Required Actions are modified by a Note, which allows the rod worth minimizer (RWM) to be bypassed if required to allow continued operation. LCO 3.3.2.1, "Control Rod Block Instrumentation,= provides additional requirements when the RWM is bypassed to ensure compliance with the CRDA analysis.  With one witnorawn control rod stuck, the associated control ]Jyiseet /Drod drive must be disarmed in 2 hours. The allowed Completion Time of 2 hours is acceptable, considering the reactor can still be shut down, assuming no additional - control rods fail to insert, and provides a reasonable, time 

(continued)

BWR/4 STS
Rev 1, 04/07/958 3.1-15



Insert LCO 

OPERABILITY requirements for control rods also include correct assembly of the 
CRD housing supports.  

7 5 =rF - J 2 
Insert A-i 

the local scram reactivity rate assumptions may not be met if the stuck 
control rod separation criteria are not met. Therefore, a verification that 
the separation criteria are met must be performed immediately. The stuck 
control rod separation criteria are not met if: a) the stuck control rod 
occupies a location adjacent to two "slow" control rods, b) the stuck control 
rod is also adjacent to another "slow" control rod, or c) if the stuck control 
rod occupies a location adjacent to one "slow" control rod when there is 
another pair of "slow" control rods elsewhere in the core adjacent to one 
another. The description of "slow" control rods is provided in LCO 3.1.4 
"Control Rod Scram Times." In addition,

Insert Page B 3.1-15



Control Rod OPERABILITY 
B 3.1.3

trods, considering the potenti-al for a. need 19 reduce power# o perform the tests. Y-•equ~iVu' Acton A*•i -moaiTIR-G Dy-
,U G 9, -n I %;F1 es- Mail thn quirament nnotanIC1ba 

•wh~l ~rP[ PWER1;les ~than .or equaYttd-dthe actual Mw 

$LPSPY of the R since the notch insertions 
my not be compatible with the requirements of rod pattern 
control (LCD 3.1.6) and the RWM (LCO 3.3.2.1). g

To allow continued operation with a withdrawn control rod 
stuck, an evaluation of adequate SDN is also required within 
72 hours. Should a DBA or transient require a shutdown, to 
preserve the single failure criterion, an additional control 
rod would have to be assumed to fail to insert when 
required. Therefore, the original SO demonstration may not 
be valid. The SDN must therefore be evaluated (by 
measurement or analysis) with the stuck control rod at its 
stuck position and the highest worth OPERABLE control rod 
assumed to be fully withdrawn.  

The allowed Completion Time of 72 hours to verify SDM is 
adequate, considering that with a single control rod stuck 
in a withdrawn position, the remaining OPERABLE control rods 
are capable of providing the required scram and shutdown 
reactivity. Failure to reach MODE 4 is only likely if an 
additional control rod adjacent to the stuck control rod 
also fails to insert during a required scram. Even with the 
postulated additional single failure of an adjacent control 
rod to insert, sufficient reactivity control remains to 
reach (aj1--t]%[]JMMODE 3 conditions .

(continued)
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Insert A-2 

from discovery of Condition A concurrent with THERMAL POWER greater than the 
low power setpoint (LPSP) of the RWM 

TT•- • I Insert A-3 

This Completion Time also allows for an exception to the normal "time zero" 
for beginning the allowed outage time "clock." The Required Action A.3 
Completion Time only begins upon discovery of Condition A concurrent with 
THERMAL POWER greater than

Insert Page B 3.1-16



Control Rod OPERABILITY 
B 3.1.3 

BASES 

ACTIONS_____ 
(continued) 

With two or more withdrawn control rods stuck, e tuck 
con tro l 0o s - I ro cr sur , wi * • the p-antkbrought to MODE 3 within 12 hours.  

Ilsll~ng he untrou rum Tro• r/*m pr v©L ammwLu• 
CRDM. The c trol rod can be is lated from sc am and normal 
insert and w thdraw pressure, yft still mainta n cooling 
water to th CRD. The allowed ompletion Ti is 
acceptable, considering the 1 roba oc n r is interva The occurrence of more than 
one contro rod stuck at a w t drawn position increases the 
probability that the reactor cannot be shut down if 
required. Insertion of all insertable control rods eliminates the possibility of an additional failure of a control rod to insert. The allowed Completion Time of 12 hours is reasonable, based on operating experience, to reach MODE 3 from full power conditions in an orderly manner and without challenging plant systems.  

C.1and C.  
With one or more control rods inoperable for reasons other than being stuck in the withdrawn position, operation may continue, provided the control rods are fully inserted within 3 hours and disarmed (electrically or hydraulically) 
within 4 hours. Inserting a control rod ensures the shutdown and scram capabilities are not adversely affected.  The control rod is disarmed to prevent inadvertent withdrawal during subsequent operations. The control rods can be hydraulically disarmed-by closing the drive water and exhaust water isolation valves. The control rods can *be electrically disarmed by disconnecting power from all four directional control valve solenoids. Required Action C.1 is modified by a Note, which allows the RWM to be bypassed if required to allow insertion of the inoperable control rods and continued operation. LCO 3.3.2.1 provides additional requirements when the RWN is bypassed to ensure compliance 
with the CRDA analysis.  

The allowed Completion Times are reasonable, considering the small number of allowed inoperable control rods, and provide 
time to insert and disarm the control rods in an orderly 
manner and without challenging plant systems.  

(continued) 
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~A i~ c~kA~fs A~r i CO A. Vx-es d-.j Control Rod OPERABILITY 
B 3.1.3

BASES

ACTIONS 
(continued)

rn

Out of sequence contro rods may increase the potential r rrod duri t ng 
reactivity worth of a dropped control rod during a CRDA. At 
5 10% RTP, the Q __ u sequnce 

aanalysis (Ref:3ý retquIr u nse•Ne con rolrodsnot I 
in compliance with • to be separated by at least two 
OPERABLE control rods in all directions, including the fasil 
diagonal. Therefore, if two or more inoperable control rods _ 

are not in compliance with 5P(yandnot separated by at 
least two OPERABLE control rods, action must be taken to 
restore compi'ance with VV•r restore the control rods to ý 
OPERABLE status. Condition Dis modfid byI a No 
indicating that the Condition is not applicable when 
> 10% RTP, since the(L is not required to be followed 
under these conditions, as escribed in the ases or 
LCO 3.1.6. The allowed Completion Tim of 4 hours is 
acceptable, considering the low probability of a CRDA 
occurring.  

con adtrol toathe'separation/requi.rementsas f :;r i)o ebale 
I onro r~s a ssumption nthe CRDA anasifo ANF 

{fuel is t at no more than tWnee inoperable control rod~s ae 
)allowed I•any one BI• grg p. Therefore, wi n one or more.  

aI LO 0 SjbowS le0ds 

BPWS gr ps having four o more inoperable c trol rods, the 
control rods must be res red to OPERABLE s tus. Required 
Action I. is modified b a Note indicatin that the 
Condi ion is not applic ble when THERMAL P WER is > 10% RTP 
sinc-he BPWS is not quired to be foll wed under these 
con tions, as descri d in the Bases fo LCO 3.1.6. The 
all ed Completion Ti of 4 hours is a ceptable, 
co sidering the low robability of a C occurring.

If any Required Action and associated Completion Time of 
Condition A, C, D, or E are not met, or there are nine or 
more inoperable control rods, the plant must be brought to a 
MODE in which the LCO does not apply. To achieve this 
status, the plant must be brought to MODE 3 within 12.hours.  
This ensures all insertable control rods are inserted and 
places the reactor in a condition that does not require the 

(continued)
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Control Rod OPERABILITY 
B 3.1.3

BASES A?

641 (continued) 

active function (i.e., scram) of the control rods. The 
number of control rods permitted to be inoperable when 
operating above 10% RTP (e.g., no CRDA considerations) could 
be more than the value specified, but the occurrence of a 
large number of inoperable control rods could be indicative 
of a generic problem, and investigation and resolution of 
the potential problem should be undertaken. The allowed 
Completion Time of 12 hours is reasonable, based on 
operating experience, to reach MODE 3 from full power in an 
orderly manner and without challenging plant systems.

SURVEILLANCE 
REQUIREMENTS

SR 3.1.3.1,n|v r s 

The position of each control rod must be determined to 
ensure adequate information on control rod pos 
available to the operator for determining OPERABILITY 
and controlling rod patterns. Control rod position may be 
determined by the use of OPERABLE position indicators, by 
moving control rods to a position with an OPERABLE 
indicat-Mi, or by the use of other appropriate methods. The 24 hour Frequency of this SR is based on operating 
experience related to expected changes in control rod 
position and the availability of control rod position 
indications in the control room. _

. zi ag a t a

Control rod insertion capability is demonstrated by inserting each partially or fully withdrawn control rod at least ong notch and observing that the control rod moves.  
The control rod may then be returned to its original 
position. This ensures the control rod is not stuck and is free to insert on a scram signal. These Surveillances are 
not required when THERMAL POWER is less than or equa 6o he e 
actual LPSP of the RWK, since the otch insertions m t 
be compatible with the requirements- of the•l 

Brma wI - _ 0(LC O 3.1.6) and the RWM (LCO 3.3.2.1). The 7 day Frequency of SR 3.1.3.2 is based 
on operating experience related to the changes in CRD 
performance and the ease of performing notch testing for fully withdrawn control rods. Partially withdrawn control

(continued)
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Control Rod OPERABILITY 
B 3.1.3 

BASES 

SURVEILLANCE SR 3.1.3.2 and SR 3.1.3.3 (continued) 
REQUIREMENTS 

rods are tested at a 31 day Frequency, based on the 
potential power reduction required to allow the control rod 
movement and considering the large testing sample of 
SR 3.1.3.2. Furthermore, the 31 day Frequency takes into 
account operating experience related to changes in CRD 
performance. At any time, if a control rod is immovable, a determination of that control rod's trippability 
(OPERABILITY) must be made and appropriate action taken.  

.3,2 ,, - SR 3.1.3.4 

3 Verifying that the scram time for each control rod to 
J3.3 Ve , s n ingl-s <s 7 seconds proviCes reasonable assurance 

~?O ~ at t ev control rod will insert when required during a ODA 
o r t tIransient, thereby completing its shutdown function.  SThis SR is performed in conjunction with the control rod 
scram time testing of SR 3.1.4.1, SR 3.1.4.2, SR 3.1.4.3, 
and SR 3.1.4.4. The LOGIC SYSTEM FUNCTIONAL TEST in 
LCO 3.3.1.1, "Reactor Protection System (RPS) 
Instrumentation,g and the functional testing of SDV vent a drain valves in LCO 3.1.8, "Scram Discharge Volume (SDV) Vent and Drain Valves," overlap this Surveillance to provide 
complete testing of the assumed safety function. The associated Frequencies are acceptable, considering the more 
frequent testing performed to demonstrate other aspects of control rod OPERABILITY and operating experience, which 
shows scram times do not significantly change over an 
operating cycle.  

Coupling verification is performed to ensure the control rod is connected to the CRDM and will perform its intended 
function when necessary. The Surveillance requires veri in a control rod does not go to the withdrawn 
overtravel posztio The overtravel position feature 
provides a positive check on the coupling integrity since 
only an uncoupled CRD can reach the overtravel position.  
The verification is required to be performed any time a control rod is withdrawn to the "full out' position (notch position 48) or prior to declaring the control rod OPERABLE 
after work on the control rod or CRD System that could 

(continue
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Insert SR 3.1.3.2 and SR 3.1.3.3

These SRs are modified by Notes that allow 7 days and 31 days respectively, 
after withdrawal of the control rod and increasing power to above the LPSP, to 
perform the Surveillance. This acknowledges that the control rod must be 
first withdrawn and THERMAL POWER must be increased to above the LPSP before 
performance of the Surveillance, and therefore, the Notes avoid potential 
conflicts with SR 3.0.3 and SR 3.0.4.
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Control Rod OPERABILITY 
B 3.1.3 

BASES 

SURVEILLANCE SR 3.1.3.5 (continued) 
REQUIREMENTS 

affect coupling. This includes control rods inserted one 
notch and then returned to the Ofull out* position during 
the performance of SR 3.1.3.2. This Frequency is 
acceptable, considering the low probability that a control 
rod will become uncoupled when it is-not being moved and 
operating experience related to uncoupling events.  

REFERENCES 1. "!C. 50,. Aen i GDC 26-- 27 GD 

7. 7" F SAR, Section 3 

AFSAR, Secion 

hell 

- " NEDO-21231, *Banked Position Withdrawal Sequence," 
Section 7.2, January 1977.  

UFA ,, 5,c,2,r 9.'3..  

j~At
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.1.3 - CONTROL ROD OPERABILITY 

1. Changes have been made (additions, deletions, and/or changes to the NUREG) to 
reflect the plant specific nomenclature, number, reference, system description, analysis 
description, or licensing basis description.  

2. Editorial change made for enhanced clarity or to be consistent with similar statements 
in other places in the Bases.  

3. Changes have been made to reflect those changes made to the Specification.  

4. Typographical/grammatical error corrected.  

5. The brackets have been removed and the proper plant specific information/value has 
been provided.

Quad Cities 1 and 2 1



Control Rod Scram Times 
B 3.1.4

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.4 Control Rod Scram Times

BASES ! 

BACKGROUND The scram function of the Control Rod Drive (CRD) System pre4 
controls reactivity changes durtna •C 1•t 

rJ J to ensure that spe ified acceptable fuel design 
limits are not exceeded (Ref. 1). The control rods are 
scrammed by positive means using hydraulic pressure exerted 
on the CRD piston.

When a scram signal is initiated, control air is vented from 
the scram valves, allowing them to open by spring action.  
Opening the exhaust valve reduces the pressure above the 
main drive piston to atmospheric pressure, and opening the 
inlet valve applies the accIulator or reactor pressure to 
the bottom of the piston. Since the notches in the index 
tube are tapered on the lower edge, the collet fingers are 
forced open by cam action, allowing the index tube to move 
upward without restriction because of the high differential 
pressure across the piston. As the drive moves upward and 
the accumulator pressure reduces below the reactor pressure, 
a ball check valve opens, letting the reactor pressure 
complete the scram action. If the reactor pressure is low, 
such as during startup, the accumulator will fully insert 
the control rod in the required time without assistance from 
reactor pressure.

APPLICABLE 
SAFETY ANALYSES

The analyticalimethods and assumptions used in evaluating 
the control od scram function are presented in 
Reference 2 • . The Design Basis Accident (DBA) and 
transien$ anal s assIume that all of the control rods scram 
at a specified insertion rate. The resulting negative scram 
reactivity forms the basis for the determination of plant 
thermal limits (e.g., the MCPR). Other distributions of 
scram times (e.g., several control rods scramming slower 
than the average lime.with several control rods scramming 
faster than the average time) can also provide sufficient 
scram reactivity. Surveillance of each individual control 
rod's scram time ensures the scram reactivity assumed in the 
DBA and transient analyses can be met.

(continued)
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Control Rod Scram Times 
B 3.1.4

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

The scram function of the CRD System protects the MCPR (A'> ) 
Safety Limit (SL) (see Bases for SL 2.1.1, 'Reactor Core 
SLs," and LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)') 
aMthe 1% cladding plastic strain fuel design limit (see 
Bases for LCO 3.2.1, OAVERAGE PLANAR LINEAR HEAT GENERATION 
RATE • PLHG , which ensure that no fuel damage will occur 
if thi-s1TmTts are not exceeded. Cr_ Opsig, the scram 
function is designed to insert negative reactivity at a rate 
fast enough to prevent the actual NCPR from becoming less 
than the MCPR SL, during the analyzed limiting power 
transient. Below 800 psig, the scram function is assumed to 
perform during the control rod drop accident (Ref. 4and 
therefore, also provides protection against violating fuel 

pdfz]Mltmtts during reactivity insertion accidents (see 
Bases for LCO 3.1.6, *Rod Pattern Control"). For the 
reactor vessel overpressure protection analysis, the scram 
function, along with the safety/relief valves, ensure that 
the peak vessel pressure is maintained within the applicable 
ASNE Code limits.

Control rod scram times satisfy Criterion 3 of )7j2

LCO The scram times specified in Table 3.1.4-1 
ý (1&2P.f.r.1•iCB••'are required to ensure that the scram ( rea ctivity assumed in the DBA and transient analysis is met 

e(ef. To account for single failures and "slow" 
scramming control rods, the scram times specified in 
Table 3.1.4-1 are faster than those assumed in the design /2- -basis analysis. The scram times have a margin that allows .. u to a roximately 7% of the control rods (e.g., 

77 & x 7% -- ) to have scram times exceeding the specified limits (.i.e., "slow" control rods) assuming a single stuck 
control rod (as allowed by LCO 3.1.3, "Control Rod 
OPERABILITY') and an additional control rod failing to scram 
per the single failure criterion. The scram times are 
specified as a function of reactor steam dome pressure to 
account for the pressure dependence of the scram times. The scram times are specified relative to measurements based on 
reed switch positions, which provide the control rod 
position indication. The reed switch closes (mpickupm) when 
'the index tube passes a specific location and then opens 
("dropout") as the index tube travels upward. Verification 
of the specified scram times in Table 3.1.4-1 is accomplished

(continued)
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Control Rod Scram Times 
R V_1_£

BASES

LCO 
(continued)

\.\4 
through measurement i To ensure that 
local scram reactivity rates are maintainedwithin 
acceptable limits, no more than two of the (allowed 'slow" 
control rods may occupy adjacent locations

Table 3.1.4-1 is modified by two Notes which state that 
control rods with scram times not within the limits of the 
table are considered "slow" and that control rods with scram 
times > 7 seconds are considered inoperable as required by 
SR 3.1.3.4.  

This LCO applies only to OPERABLE control rods since 
inoperable control rods will be inserted and disarmed (LCO 
3.1.3). Slow scramuing control rods may be conservatively 
declared inoperable and not accounted for as "slow" control 
rods.

APPLICABILITY

ACTIONS

In MODES I and 2, a scram is assumed to function during 
transients and accidents analyzed for these plant 
conditions. These events are assumed to occur during 
startup and power operation; therefore, the scram function 
of the control rods is required during these MODES. In 
MODES 3 and 4, the control rods are not able to be withdrawn 
since the reactor mode switch is in shutdown and a control 
rod block is applied. This provides adequate requirements 
for control rod scram capability during these conditions.  
Scram requirements in MODE 5 are contained in LCO 3.9.5, 
"Control Rod OPERABILITY-Refueling."

A.,I 

When the requirements of this LCO are not met, the rate of 
negative reactivity insertion during a scram may not be 
within the assumptions of the safety analyses. Therefore, 
the plant must be brought to a MODE in which the LCO does 
not apply. To achieve this status, the plant must be 
brought to M4ODE 3 within 12 hours. The allowed Completion 
Time of 12 hours is reasonable, based on operating 
experience, to reach MODE 3 from full power conditions in an 
orderly manner and without challenging plant systems..

(continued)
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Control Rod Scram Times 
B 3.1.4 

BASES (continued) 

SURVEILLANCE The four SRs of this LCO are modified by a Note stating that 
REQUIREMENTS during a single control rod scram time surveillance, the CRD 

pumps shall be isolated from the associated scram 
accumulator. With the CRD pump isolated, (i.e., charging 
valve closed) the influence of the CRD pump head does not 
affect the single control rod scram times. During a full 
core scram, the CRD pump head would be seen by all control 
rods and would have a negligible effect on the scram 
insertion times.  

SR 3.1.4.1 

The scram reactivity used in DBA and transient analyses is 
based on an assumed control rod scram time. Measurement of 
the scram times with reactor steam dome pressure > 800 psig 
demonstrates acceptable scram times for the transients 
analyzed in Reeene 

Maximum scram insertion times occur at a reactor steam dome 
pressure of approximately. 800 psig because of the competing 
effects of reactor steam dome pressure and stored 
accumulator energy. Therefore, demonstration of adequate 
scram times at reactor steam dome .pressure 2 800 psig 
ensures that the measured scram times will be within the 
specified limits at higher pressures. Limits are specified 
as a function of reactor pressure to account for the 
sensitivity of the scram insertion times with pressure and 
to allow a range of pressures over which scram time testing 
can be performed. To ensure that scram time testing is 
performed within a reasonable time following
scrnan tietse = Thisureq uesen afteptala shutdownc d 
th 120 days or longer, control rods art required to be tested before exceeding 40% RTP following the shutdown. n e 
Tffenf -ftcl m V .= L 1 0t• l ed to se -leF~ a c r cells, it is) 
the intLntof t s ehat only tionoRDs associated with 
accuheu core celps ffected by the fuel q vements are requiredo tzo be scram tile t~ested. However, " the reactor rem is/ 

rods affectIed byswor on control rods or the CRS 

ftcoentinued 

shutdow k 12 d (continued)ol
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Control Rod Scram Times 
B 3.1.4

BASES

SURVEILLANCE 
REQUIREMENTS

(con

SRw.14.
tinued) Additional testing of a sample of control rods is required 

to verify the continued performance of the scram function 
during the cycle. A representative sample contains at least 
10% of the control rods. The sample remains representative 
if no more than 20% of the control rods in the sample tested 
are determined to be 'slow.' With more than 20% of the 
sample declared to be "slow= per the criteria in 
Table 3.1.4-1, additional control rods are tested until this 

criterion TM, 20% of the entire sample size) is 
satisfied, or until the total number of "slow" control rods 
(throughout the core, from all surveillances) exceeds the 
LCO limit. For planned testing, the control rods selected 
for the sample should be different for each test. Data from 
inadvertent scrams should be used whenever possible to avoid 
unnecessary testing at power, even if the control rods with 
data may have been previously tested in a sample. The 
120 day Frequency is based on operating experience that has shown control rod scram times do not significantly change 
over an operating cycle. This Frequency is also reasonable 
based on the additional Surveillances done on the CRDs at 
more frequent intervals in accordance with LCO 3.1.3 and 
LCO 3.1.5, 'Control Rod Scram Accumulators.,

When work that could affect the scram insertion time is 
performed on a control rod or the CRD System, testing must 
be done to demonstrate that each affected control rod 
retains adequate scram performance over the range of 
applicable reactor pressures from zero to the maximum 
permissible pressure. The scram testing must be performed • once before declaring the control rod OPERABLE. The 
required scram time testing must demonstrate the affected 
control rod is still within acceptable limits. The limits 
or reac or pressures I nuu psig are established based on a 

high probability of meeting the acceptance criteria at 
7 c lic4 reactor pressures a 800 psig. Limits for > 800 psig are 

found in Table 3.1.4-1. If testing demonstrates the affected control rod does not meet these limits, but is within the 7-second limit of Table 3.1.4-1, Note 2, the 4rE-. control rod can be declared OPERABLE and "slow.w 

(continued)
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Control Rod Scram Times 
B 3.1.4

BASES

SURVEILLANCE 
REQUI REMENTS 

w. rt-J0I1S

b tke vmo4.w"4 

%f'-~ 4~w ~'A 

Vt #fliti si

REFERENCES

SR 3.1.4.3 (continued) 

Specific examples of work that could affect the scram times 
are (but are not limited to) the following: removal of any 
CRD for maintenance or modification; replacement of a 
control rod; and maintenance or modification of a scram 
solenoid pilot valve, scram valve, accumulator, isolation 
valve or check valve in the piping required for scram.  

The Frequency of once prior to declaring the affected 
control rod OPERABLE is acceptable because of the capability 
to test the control rod over a range of operating conditions 
and the more frequent surveillances on other aspects of 
control rod OPERABILITY.  

When work that could affect the scram insertion time is 
performed on a control rod or CRD System, testing must be 
done to demonstrate each affected control rod is still 
within the limits of Table 3.1.4-1 with the reactor steam 
dome pressure k 800 psig. Where work has been performed at 
high reactor pressure, the requirements of SR 3.1.4.3 and 
SR 3.1.4.4 can be satisfied with one test. For a control 
rod affected by work performed while shut down, however, a 
zero pressure and high pressure test may be required. This 
testing ensures that, prior to withdrawing the control rod 
for continued operation, the control rod scram performance 
is acceptable for operating reactor pressure conditions.  
Alternatively, a control rod scram test during hydrostatic 
pressure testing could also satisfy both criteria., 
The Frequency of once prior to exceeding 40% RTP is 
acceptable because of the capability to test the control rod 
over a fange of operating conditions and the more frequent 
surveillances on other aspects of control rod OPERABILITY.

1. CI0 CFR %, Apendix 46K1 */ 

2. FSAR, Section 

(•S. FSARSecti rSA.4.3l2 

(continued)
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Control Rod Scram Times 
B 3.1.4

BASES

REFERENCES 
(continued)

01r

J-4}Ž\FSAR, Section M5.z I 
5. NEDE-24 11-P-A-9, Ge eral Electric Standard 

Applic tion for Reac r Fuel, Seca on 3.2.4.1, 
Sept r 1988.

Letter from R.F. Janecek (BWROG) to R.W. Starostecki 
(NRC), "BWR Owners Group Revised Reactivity Control 
System Technical Specifications,' BWROG-8754, 
September 17, 1987.

g; tJ*Q~5ech , 

•7'V ff-S A 9),•#*'6 !..2 

-7 (/ rSA p -,,-lolr /5.  

~I T~kk.;~' felupre hlerTe c e. I(
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.1.4 - CONTROL ROD SCRAM TIMES 

1. Changes have been made (additions, deletions, and/or changes to the NUREG) to 
reflect the plant specific nomenclature, number, reference, system description, analysis 
description, or licensing basis description.  

2. Editorial change made for enhanced clarity or to be consistent with similar statements 
in other places in the Bases.  

3. Typographical/grammatical error corrected.  

4. The brackets have been removed and the proper plant specific information/value has 
been provided.

Quad Cities 1 and 2 I



Control Rod Scram Accumulators 
B 3.1.5

B 3.1 REACTIVITY CONTROL. SYSTEMS 

B 3.1.5 Control Rod Scram Accumulators 

BASES

BACKGROUND The control rod scram accumul ators are part of the Control 
Rod Drive (CRD) System and are provided to ensure that the 
control rods scram under varying reactor conditions. The 
control rod scram accumulators store sufficient energy to 
fully insert a control rod at any reactor vessel pressure.  
The accumulator is a hydraulic cylinder with a free floating 
piston. The piston separates the water used to scram the 
control rods from the nitrogen, which provides the required 
energy. The scram accumulators are necessary to scram the 
control rods within the required insertion times of 
LCO 3.1.4, 'Control Rod Scram Times.'

APPLICABLE 
SAFETY ANALYSES

The analytnacassumptions used in evaluating 
the control scram function are presented in 
Reference 1l, , n . The Design Basis Accident (DBA) and 
transient analyses assume that all of the control rods scram 
at a specified insertion rate. OPERABILITY of each 
individual control rod scram accumulator, along with 
LCO 3.1.3, *Control Rod OPERABILITY," and LCO 3.1.4, ensures 
that the scram reactivity assumed in the DBA and transient 
analyses can be met. The existence of an inoperable 
accumulator may invalidate prior scram time measurements for 
the associated control rod.

The scram function of the CRO System, and therefore the 
OPERABILITY of the accumulators, protects the KCPR Safety • Lcd , Z.4) Limit (see Bases for SL 2.1.1, 'Reactor Core SLs," and
LCO 3.2.2, "MINIMM CRITICAL POWER RATIO (MCPR)') and "Ave~-&ic ?O"4 I 1% cladding plastic strain fuel design limit (see Bases for 

"LCO 3.2.1, AVERAGE PLANAR LINEAR HEAT GENERATION RATE , --- ,_.APLHGR)), M LCO 3.2.3, 'LINEAR HEAT GENERATION RATE 
(LHGR)ee, which ensure that no fuel damage will occur if 
these limits are not exceeded (see Bases for LCO 3.1.4). In addition, the scram function at low reactor vessel pressure 
(i.e., startup conditions) provides protection against 
violating fuel: design limits during reactivity insertion 
accidents (see Bases for LCO 3.1.6, "Rod Pattern Control').  

(continued)
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Control Rod Scram Accumulators 

B 3.1.5

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

Control rod scram accumulators satisfy Criterion 3 of 0 

Jo ;ý 5~b c2f(z)(D

LCO The OPERABILITY of the control rod scram accumulators is 
required to ensure that adequate scram insertion capability 
exists when needed over the entire range of reactor 
pressures. The OPERABILITY of the scram accumulators is 
based on maintaining adequate accumulator pressure.

APPLICABILITY

ACTIONS

In MODES I and 2, the scram function is required for rk+C4 / 
mitigation of DBAs and transients, and therefore the scram 
accumulators must be OPERABLE to support the scram unction.  
In MODES 3 and 4, control rods are offff][•Db d -o -be 
withdrawn since the reactor mode switch is in shutdown and a 
control rod block is applied. This provides adequate 
requirements for control rod scram accumulator OPERABILITY 
during these conditions. Requirements for scram 
accumulators in MODE 5 are contained in LCO 3.9.5, 'Control 
Rod OPERABILITY-Refueling.'

The ACTIONS table is modified by a Note indicating that a 
separate Condition entry is allowed for each control rod 
scram accumulator. This is acceptable since the Required 
Actions for each Condition provide appropriate compensatory 
actions -for eacnjýu accumulator. Complying with the 
Required Actions may allow for continued operation and 
subsequent Q mtz]l•x;. accumulators governed by subsequent 
Condition entry and application of associated Required.  
Actions.

With one control rod scram accumulator inoperable and the 
reactor steam dome pressure 1 900 psig, the control rod may 1.• 
be declared 'slow,' since the control rod will still scram 
at the reactor operating pressure but may not satisfy the / 
required scram times in Table 3.1.4-1. +ý

(continued)
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Control Rod Scram Accumulators 
B 3.1.5

.( /

ACT

BWR/4 575 
B 3.1-31

Rev 1, 04/07/95

L

BASES

IONS AL. anLA•.Z (continued 

Required Action A.1 s modified by a Note indicating that 
declaring the control rod 'slow" only applies if the 
associated control scram time was within the limits of 

,lC -•----- 1able 3.1.4-1 during Tne last scram tIme)(I. Otherwise, 
cthe ontrol od•OI already be considered "slowo and the 

Sther degradation of scram performance with an inoperable 
fr•) accumulator could result in excessive scram times. In this 

S event, the associated control rod is declared inoperable 
(Required Action A.2) and LCO 3.1.3 is entered.. This would 
result in'requiring the affected control rod to be fully 
inserted and disarmed, thereby satisfying its intended 
function, in accordance with ACTIONS of LCO 3.1.3.  

The allowed Completion Time of 8 hours is reasonable, based 
on the large number of control rods available to provide the 
scram function and the ability of the affected control rod 
to scram only with reactor pressure at high reactor 
pressures.  

B.I. 6.2.1. and 6.2.2 

With two or more control rod scram accumulators inoperable 
and reactor steam dome pressure k 900 psig, adequate 
pressure must be supplied to the charging water header.  
With inadequate charging water pressure, all of the 
accumulators could become inoperable, resulting in a 
potentially severe degradation of the scram performance.  
Therefore, within 20 minutes. from discovery of charging 
water header pressure < 940 psig concurrent with 
Condition B, adequate charging water header pressure must be 
restored. The allowed Completion Time of 20 minutes is 
reasonable, to place a CRD pump into service to restore the 
charging header pressure, if required. This Completion Time 
is based on the ability of the reactor pressure alone to 
fully insert all control rods.  

The control rod may be declared *slow," since the control 
rod will -st4ll I cram-using only reactor pressure, but may 
not satisfy the times in Table 3.1.4-1. Required 
Action 8.2.1 is modified by a Note indicating that declaring 
the control rod "slow" only applies If the associated 
n oa scram time is within the limits of Table 3.1.4-1 

during the last scram time . Otherwise, the control rod 

"(continued)
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Control Rod Scram Accumulators 
B 3.1.5 

BASES 

ACTIONS B.1. B.2.1. and B.2.2 (continued) 

5 QZM already be considered "slow' and the further 
degradation of scram performance with an inoperable 
accumulator could result in excessive scram times. In this 
event, the associated control rod is declared inoperable 
(Required Action 8.2.2) and LCO 3.1.3 entered. This would 
result in requiring the affected control rod to be fully 
inserted and disarmed, thereby satisfying its intended 
function in accordance with ACTIONS of LCO 3.1.3.  

The allowed Completion Time of 1 hour is reasonable, based 
on the ability of only the reactor pressure to scram the 
control rods and the low probability of a DBA or transient 
occurring while the affected accumulators are inoperable.  

C.1and C.  
With one or more control rod scram accumulators inoperable 
and the reactor steam dome pressure < 900 psig, the pressure 
supplied to the charging water header must be adequate to 
ensure that accumulators remain charged. With the reactor 
steam dome pressure < 900 psig, the function of the 
accumulators in providing the scram force becomes much more 
important since the scram function could become severely 
degraded during a depressurization event or at low reactor 
pressures. Therefore, immediately upon discovery of 
charging water header pressure < 940 psig, concurrent with 
Condition C, all control rods associated with inoperable 
accumulators must be verified to be fully inserted.  
Withdrawn control rods with inoperable accumulators may fail 
to scram under these low pressure conditions. The 
associated control rods must also be declared inoperable 
within 1 hour. The allowed Completion Time of 1 hour is 
reasonable for Required Action C.2, considering the low 
probability of a DBA or transient occurring during the time 
that the accumulator is inoperable.  

The reactor mode switch must be immediately placed in the 
shutdown position if either Required Action and associated 
Completion Time associated with loss of the CRD b .  
pump (Required Actions 8.1 and C.1) cannot be met. This 

(continued)
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Control Rod Scram Accumulators 
B 3.1.5

BASES 

ACTIONS DI (continued) 

ensures that all insertable control rods are inserted and that the reactor is in a condition that does not require the 
active function (i.e., scram) of the control rods. This 
Required Action is modified by a Note stating that the 
action is not applicable if al1. control rods associated with the inoperable scram accumulators are fully inserted, since 
the function of the control rods has been performed.

SURVEILLANCE 
REQUIREMENTS

SR 3.1.5.1 

SR 3.1.5.1 requires that the accumulator pressure be checked 
every 7 days to ensure adequate accumulator pressure exists to provide sufficient scram force. The primary indicator of accumulator OPERABILITY is the accumulator pressure. A minimum accumulator pressure is specified, below which the capability of the accumulator to perform Its intended.  function becomes degraded and the accumulator is considered inoperable. The minimum accumulator pressure of 940 psig is well below the expected pressure of 1100 psig (Ref Declaring the accumulator inoperable when the minimumum 
pressure is not maintained ensures that significant 
degradation in scram times does not occur. The 7 day Frequency has been shown to be acceptable through operating 
experience and takes into account indications available in the control room.

2.. Leif-er (r , E. y. G, L. &E) t. P. C•eel 

•eeov1 Pcea)", Apr;l 10

ft.,,, E .1) AA &aor" "VmIidat 

tcrqs.
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.1.5 - CONTROL ROD SCRAM ACCUMULATORS 

1. Changes have been made (additions, deletions, and/or changes to the NUREG) to 
reflect the plant specific nomenclature, number, reference, system description, analysis 
description, or licensing basis description.  

2. Editorial change made for enhanced clarity or to be consistent with similar statements 
in other places in the Bases.  

3. Typographical/grammatical error corrected.  

4. The brackets have been removed and the proper plant specific information/value has 
been provided.

Quad Cities 1 and 2 1



Rod Pattern Control 
B 3.1.6

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.6 Rod Pattern Control 

BASES

Control rod patterns during startup conditions are 
controlled by the operator and the rod worth minimizer (RWM) 
(LCD 3.3.2.1, "Control Rod Block Instrumentationn), so that 
only specified control rod sequences and relative positions 
are allowed over the operating range of all control rods 9j 
inserted toc1]01% RTP. The sequences limit the potential 
amount of reactivity addition that could occur in the event 
of a Control Rod Drop Accident (CRDA).  

This Specification assures that the control rod patterns are 
consistent with the assumptions of the CRDA analyses of 
References 14

APPLICABLE The analytical methods and assumptions used in-evaluating 
SAFETY ANALYSES the CRDA are summarized in References 1 )j9 2. CRDA 

analyses assume that the reactor operator follows prescribed 
withdrawal sequences. These sequences define the potential 
initial conditions for the CRDA analysis. The RWH 
(LCO 3.3.2.1) provides backup to operator control of the 
withdrawal sequences to ensure that the initial conditions 
of the CRDA analysis are not violated.

Prevention or mitigation of positive reactivity insertion 
events is necessary to limit the energy deposition in the 
fuel, thereby preventing significant fuel damage which could 
result in the undue release of radioactivity. Since the 
failure consequences for U02 have been shown to be 

s thficuan bel energy depositions of 300 cal/gm 
(Ri?•]),. the fuel C, limit of 280 cal/gm provides a 
margin of safety from significant core damage which would 
result in release of radioactivity (Refs. . eneric 
evaluations (Refs.j•( R•%) of a design basis C (i.e., a 
CROA resulting in a peak fuel energy deposition of 
280 cal/gm) have shown that if the peak fuel enthalpy 
remains below 280 cal/gm, then the maximum reactor pressure 
will be less than the required ASME Code limits (Ref.,• and 
the calculated offsite doses will be well within the\, 
required limits (Ref.eS 

(continued) 
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APPLICABLE Control rod patterns analyzed in (Ri. he 3 follow SAFETY ANALYSES aThe _es 

(continued) (5)ARpplicable from the condition of all control rods fully 1_i nserteo to f1l RTP (reT.V). or he control 
ds are required to be moved in groups, with all control 

rods assigned to a specific group required to be within 4C specified banked positions (e.g., between notches 08.  

and 12). The banked positions are established to minimize 
Sathe maximum incremental control rod worth nithout being 

enumber (i.e., eight) and distribution of fully inserted, inoperable control rodssn l c 

-u• ,p-L1 ,•,• •l•41` pattern control satisfies Criterion 3 of
fo C � ,e £�c'. 3

Compliance with the prescribed control rod sequences 0 
minimizes the potential consequences of a CRDA by limiting the initial conditions to those consistent with the ies•.-8 
This LCO only applies to OPERABLE control rods. For 
inoperable control rods required to be inserted, separate 
requirements are specified in LCO 3.1.3, "Control Rod 
OPERABILITY,' consistent with the allowances for inoperabli 
control rods in the .-

APPLICABILITY In MODES I and 2, when THERMAL POWER is (g 10j$ RTP, the CRDA is a Design Basis Accident and, therefore, compliance 
with the assumptions of the safety analysis is required.  When THERMAL POWER is > %1O0% RTP, there is no credible .S,' 
control rod configuration that results in a control rodL•_•--
worth that'coud exceed the 280 cal/gm fuel 4im itJm-I 

.Aý In MODEQ;2[ MW5, since the reactor isut ownnd only a single control rod can be withdrawn from a core cel containing fuel assemblies, 
adequate SOu ensures that the consequences of a CRDA are acceptable, since the reactor will remain subcritical with a single control rod withdrawn.

(continued)
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Rod Pattern Control 
8 3.1.6 

BASES (continued) 

ACTIONS AL.1a.ndA.2 

With one or more OPERABLE control rods not in compliance 
with the prescribed control rod sequence, actions may be 
taken to either correct the control rod pattern or declare 
the associated control rods inoperable within 8 hours.  
Noncompliance with the prescribed sequence may be the result 
of "double notching," drifting from a control rod drive 
cooling water transient, leaking scram valves, or a power 
reduction to 5;1V0 RTP before establishing the correct 
control rod pattern. The number of OPERABLE control rods 
not in compliance with the prescribed sequence is limited to eight, to prevent the operator from attempting to correct a 
control rod pattern that significantly deviates from the 

(0' prescribed sequence. en Ize cn rol oin 
~6 jr (~f7( cmp rscribe sequence, I control rod 

movem tcshould stopped e ept for mov s needed a 
corne the rod attern, or cram if war anted.  

b Required Action A.1 is modified by a Note which allows the RWI to be bypassed to allow the affected control rods to be 4 returned to their correct CO 3.3.2.1 requires ( ver fication of control rod movement by a qualified member 
0 e tec ica s a . This ensure& that the control rods will be moved to the correct position. A control r not in compliance with the prescribed sequence is not considered 
io rable except as required by Required Action A.2.  
OPEE ILY of con eroa nen Dy oMPnan w 

PIcCO 3.1./, "Control Rod OPERABLITY,. LCO 3.J.4, *Co r •L- Rod Scrq Times• n LEO I. ,ot ca 
ccumul t The allowed Completion Time of 8 hours is 

reasonable, considering the restrictions on the number of allowed out of sequence control rods and the low probability 
of a CRDA occurring during the time the control rods are out of sequqnce.  

B.1 and L.2 

If nine or more OPERABLE control rods are out of sequence, 
the control rod pattern significantly deviates from the 
prescribed sequence. Control rod withdrawal should be 
suspended immediately to prevent the potential for further 
deviation from the prescribed sequence. Control rod 
insertion to correct control rods withdrawn beyond their 
allowed position is allowed since, in general, insertion of 

(continued)
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Rod Pattern Control 
B 3.1.6 

BASES 

ACTIONS B.1andL. (continued) 0r I" e"' -, eer 

control rods has less impact on control rod worth than 
withdrawals have. Required Action B.1 is modified by a Note 

S. .h which allows the RWM to be bypassed to allow the affected ýR,.a : ,control rods to.be returned to their correct position.  o -�+i~�e,, ( o• CCO 3.3.2.1 requires verification of control rod movement by 
I 0,r&Air) a qualified member of the technical staff.  

MaL 
OS A ; uea ý SWhen nine or more PERALE control rds are not in 

compliance with M the reactor mode switch must be placed E-7 in the shutdown position within 1 hour. With the mode 
switch in shutdown, the reactor is shut down, and as such, 
does not met the applicability requirements of this LCO.  The allowed Completion Time of I hour is reasonable to allow 
insertion of control rods to restore compliance, and is 
appropriate relative to the low probability of a CRDA 
occurring with the control rods out of sequence.  

SURVEILLANCE SR -3.1.61, 
REQUIREMENTS 

The control rod pattern is verified to be in compliance with V Jrýt •--./_0 the- TM at a 24 hour Frequency to ensure the assumptions of •t j _d the CRDA analyses are met. The 24 hour Frequency was 
developed cansidering that the primary check on compliance.  wit is performed by the RWM (LCO 3.3.2.1), which 

\1. provides control rod blocks to enforce the required sequence 
and is required to be OPERABLE when operating at 

REFERENCES 1. NEDE-24011 -A-9-US, 'General Electr'c Standard 
AP01icati for Reactor Fuel, SuppI ment for United 
States,m ection 2.2.3.1, Septembe 1988.  

2. "Modific tions to the Requiremen s for Control Rod 
Drop Ac 'dent Mitigating System BWR Owners Group, St ri uly 19 .  

NUREG-0979, Section 4.2.1.3.2, April 1983.  
tl . NUREG-0800, Section 15.4.9, Revision 2, July 1981.  

(continued)
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Insert Ref-1

1. UFSAR, Section 15.4.10.  

2. XN-NF-80-19(P)(A), Volume 1, Supplement 2, Section 7.1 Exxon Nuclear 
Methodology for Boiling Water Reactor-Neutronics Methods for Design and 
Analysis, (as specified in Technical Specification 5.6.5).  

3. NEDE-24011-P-A, "GE Standard Application for Reactor Fuel," (as 
specified in Technical Specification-5.6.5).  

4. - Letter from T.A. Pickens (BWROG) to G.C. Lainas (NRC), "Amendment 17 to 
General Electric Licensing Topical Report NEDE-24011-P-A," BWROG-8644, 
August 15, 1986.  

5. NFSR-0091, Benchmark of CASMO/MICROBURN BWR Nuclear Design Methods, 
Commonwealth Edison Topical Report, (as specified in Technical 
Specification 5.6.5).
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Rod Pattern Control 
B 3.1.6

BASES

REFERENCES ý1/ ý.10 CFRI100.11.  (continued) cotne , . NEDO-21778-A, "Transient Pressure Rises Affected 

(• 2 LFracture Toughness Requirements for Boiling Water 
eactors,' December 1978.  

P (T. ASME, Boiler and Pressure Vessel Codde.  

fa . NEDO-21231, 'Banked Position Withdrawal Sequence," 
SJanuary 1977.

9q. NePO -) z7 di,( Drop A, ,d,,,,& i.,.Ij., 

MaLe-k q7 I )
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.1.6 - ROD PATTERN CONTROL 

1. The brackets have been removed and the proper plant specific information/value has 
been provided.  

2. Changes have been made (additions, deletions, and/or changes to the NUREG) to 
reflect the plant specific nomenclature, number, reference, system description, analysis 
description, or licensing basis description.  

3. This requirement has been deleted since the ACTIONS do not require that all rod 
movement (except for the moves needed to correct the rod pattern or a scram) be 
suspended.  

4. Changes have been made to more clearly match the requirements of the LCO.  

5. Editorial change made for enhanced clarity or to be consistent with similar statements 
in other places in the Bases.  

6. A reference to the location where control rod OPERABILITY is determined has been 
deleted from the Bases for Required Actions A. 1 and A.2 of ITS 3.1.6. This section is 
discussing under what conditions related to control rod sequence to declare a control 
rod inoperable - not determination of OPERABILITY per the other LCOs. As such, 
the reference is not applicable.

Quad Cities 1 and 2 I
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SLC System 
B 3.1.7

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.7 Standby Liquid Control (SLC) System 

BASES

BACKGROUND The SLC System is designed to provide the capability of 
bringing the reactor, at any time in a fuel cycle, from full 
power and minimum control rod inventory (which is at the 
peak of the xenon transient) to a subcritical condition with 
the reactor in the most reactive, xenon free state without 
taking credit for control rod movement. The SLC System 
satisfies the requirements of 10 CFR 50.62 (Ref. 1) on 
anticipated transient without scram.  

The SLC System consists of a boron solution storage tank, two positive displacement pumps, two explosive valves that are provided in parallel for redundancy, and associated 
piping and valves used to transfer borated water from the storage tank to the reactor pressure vessel (RPV). The borated solution is discharged near the bottom of the core shroud, where it then mixes with the cooling water rising through the core. A smaller tank containing demineralized 
water is provided for testing purposes.

APPLICABLE 
SAFETY ANAL'

The SLC System is nually initiated from the main control YSES room, as directed by the emergency operating procedures, if the operator the reactor cannot be shut down, or kept shut down, with the control rods. The SLC System is used in the event that enough control rods cannot be inserted to accomplish shutdown and cooldown in the normal -manner. The SLC System injects borated water into the reactor core-to add negative reactivity to compensate for all of tme various reactivity effects that could occur during plant operations. To meet this objective, it is necessary to inject a quantity of boron, which produces a concentration of ppm of natural boron, in the reactor coolant at 68"F. To allow for potential leakage and imperfect mixing in the reactor system, an amount of boron equal to 25% of the amount cited above is added (Ref. 2).  The volume versus concentration limits in Figure 3.1.7-1 
and the temperature versus concentration limits in Figure 3.1.7-2 are calculated such that the required concentration is achieved accounting for dilution in the RPV 

water levell including the water volume in 

(continued)
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SLC System 
B 3.1.7eo,,, ho,-os o' '(• 

jtR~vw

IIBASES

APPLICABLE the residual heat removal shutdown cooling piping f[J] the 
SAFETY ANALYSES recirculation loop piping This quantity of borated ^ 

(continued) -sooution is the amount that is above the 2 i 
nu _1 he boron solution storage tank. ,,o credi 

Sis taken for the portion of the tank volume that canno 
injected.

0 .)The SLC System & 

ssments 
go plic health

The OPERABILITY of the SLC System provides backup capability 
for reactivity control independent of normal reactivity 
control provisions provided by the control rods. The 
OPERABILITY of the SLC System is based on the conditions of 
the borated solution in the storage tank and the 
availability of a flow path to the RPV, including the 
OPERABILITY of the pumps and valves. Two SLC subsystems are 
required to be OPERABLE; each contains an OPERABLE pump, an 
explosive valve, and associated piping, valves, and 
instruments and controls to ensure an OPERABLE flow path.

APPLICABILITY In MODES I and 2, shutdown capability is required. In 
MODES 3 and 4, control rods are not able to be withdrawn 
since the reactor mode switch is in shutdown and a control 
-rod block is applied. This provides adequate controls to 
ensure that the reactor remains subcritical. In MODE 5, only a single control rod can be withdrawn from a core cell 
containing fuel assemblies. Demonstration of adequate SDM 
(LCO 3.1.1, -SHUTDOWN MARGIN (SDM)O) ensures that the 
reactor will not become critical. Therefore, the SLC System 
is not required to be OPERABLE when only a single control 
rod can be withdrawn.

ACTIONS Aa 

e boron solutio concentration 1 less than the 
req *red limits for mitigation but greater than the 

(continued)
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Insert LCO

With one subsystem inoperable the requirements of 10 CFR 50.62 (Ref. 1) cannot 
be met, however, the remaining subsystem is still capable of shutting down the 
unit.

Insert Page B 3.1-40



SLC System 
B 3.1.7

BASES

ACTIONS

A

If on L ubsystem is inoperable f
\9ýMýthe inoperable subsystem must be restored to OPERABLE status within 7 days. In this condition, the 

remini OPERABLE subsystem is adequate to 
s u &mMIM.Howevier, theovrl 

redued TMMINfall the remaining -OPERABLE 

________________________________(continued)

BWIR/4 STS
Rev 1, 04/07/95

'A'l (continued) 

concentration required for cold utdown (original licensing 
basis), the concentration must restored to within limits 
in 72 hours. It is not nece ary under these conditions to 
enter Condition C for both LC subsystems inoperable since 
they are capable of perf ing their original design basis 
function. Because of e low probability of an event and 
the fact that the SL ystem capability still exists for 
vessel injection r these conditions, the allowed 
Completion Tim o 72 hours is acceptable and provides 
adequate time t restore concentration to within limits.  

The second letion Tim for Required Action A.1 
establis a limit on the maximum time allowed for any 
combin on of concentration out of limits or inoperab SLC 
subsy ems during any single contiguous occurrence o 
fali ng to met the LCO. If Condition A is enter while, 
f instance, an SLC subsystem is inoperable an hat 
ubsystem is subsequently returned the OPERAB , the LCO may already have been not met for up to 7 days. This situation could lead to a total duration of 10 days days in 

Condition B, followed by 3 days in Condi on A), since initial failure of the LCO, to restor he SLC System. Then 
an SLC subsystem could be found inop able again, and concentration could be restored to ithin limits. This 
could continue indefinitely.  

This Completion Time allows f an exception to the normal 
"time zero" for beginning t allowed outage time "clock," resulting in establishing;- e "time zero* at the time the 
LCO was initially not me nstead of at the time Condition A was entered. The 10 d Completion Time is an acceptable 
limitation on this po ntial to fail to meet the LCO 
Andefini~tely.

B 3.1-41
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SLC System 
B 3.1.7

BASES

ACTIONS f , (continued)

dow

The 7 day Completion Time is based on the 
availability of an OPERABLE subsystem capable of 
l__nn__ ___l and the low probability of 

a Design Basis Accident (DBA) or severe transient occurring 
concurrent with the failure of the Control Rod Drive (CRD) 
System to shut down the omla -

The second Completion ime for Required Action B.  
establishes a limit the maximum time allowed f r any 
combination of conc tration out of limits or i perable SLC 
subsystems during single contiguous occu ce of 
failing to meet t LCD. If Condition B is e ered while, 
for instance, co mutratlon is out of limits and is 
subsequently re med to within limits, th LCO may already 
have been not t for up to 3 days. This ituation could 
lead to a tot duration of 10 days (3 da in Condition A, 
followed by days in Condition B), sinc initial failure of 
the LC0, to store the SLC System. Th concentration 
could be f nd out of limits again, an the SLC subsystem 
could be stored to OPERABLE. This ould continue 
indefinit 

ly.  This C letion Time allows for an exception to the rmal 
"time row for beginning the all ed outage time m ock," 
resul ng in establishing the Ut. zero" at the me the 
LCO w s initially not met inste of at the time ondition B 
was ntered. The 10 day Compl ion Time is an ceptable 
11m ation on this potential o fail to meet t LCD 
IIin finitoly.

If both SLC subsystems are inoperable e 
Q( 5 , at least one subsystem must be restored to 
OPERABLE status within 8 hours. The allowed Completion Time 
of 8 hours is considered acceptable given the low 
probability of a DBA or transient occurring concurrent with 
the failure of the control rods to shut down the reactor.  

(continued)
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SLC System 
B 3.1.7 

BASES 

ACTIONS 
(continued) 

If any Required Action and associated Completion Time is not 
met, the plant must be brought to a NODE in which the LCO 
does not apply. To achieve this status, the plant must be 
brought to NODE 3 within 12 hours. The allowed Completion 
Time of 12 hours is reasonable, based on operating 
experience, to reach MODE 3 from full power conditions in an 
orderly manner and without challenging plant systems.  

SURVEILLANCE SR 3.1.7.1. SR 3.1.7.2. and SR 3.1.7.3 
REQUIREMENTS 

SR 3.1.7.1 through SR 3.1.7.3 are 24 hour Surveillances 
verifying certain characteristics of the SLC System (e.g., 
the volume and temperature of the borated solution in the 
storage tank), thereby ensuring SLC System OPERABILITY 
without disturbing normal plant operation. These 
Surveillances ensure that the proper borated solution volume 
and temperature, including the temperature of the pump 
suction piping, are maintained. Maintaining a minimum 
specified borated solution temperature is important in 
ensuring that the boron remains in solution and does not 
precipitate out in the storage tank or in the pump suction 
piping. The temperature versus concentration curve of Figure 3.1.7-2 ensures that a 10F margin will be maintained 
above the saturation temperature. The 24 hour Frequency is 
based on operating experience and has shown there are 
relatively slow variations in the measured parameters of 
volume and temperature.  

SR 3.1.7.4 and SR 3.1.7.6 

SR 3.1.7.4 verifies the continuity of the explosive charges 
in the injection valves to ensure that proper operation will 
occur if required. Other administrative controls, such as 
those that limit the shelf life of the explosive charges, 
must be followed. The 31 day Frequency is based on operating experience and has demonstrated the reliability of the explosive charge continuity.  

SR 3.1.7.6 verifies that each valve in the system is in its correct position, but does not apply to the squib (i.e., 
explosive) valves. Verifying the correct alignment for 

(continued)
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SLC System 
8 3.1.7

BASES

SURVEILLANCE 
REQUIREMENT

SR 3.1.7.4 and SR 3.1.7.6 (continued) 

manual power operate e.and a valves in the SLC 
System flow path provides assurance that the proper flow 
paths will exist for system operation. A valve is also 
allowed to be in the nonaccident position provided it can be 
aligned to the accident position from the control room, or 
locally by a dedicated operator at the valve control. This 
is acceptable since the SLC.System is a manually initiated 
system. This Surveillance also does not apply to valves 
that are locked, sealed, or otherwise secured in position 
since they are verified to be in the correct position prior 
to locking, sealing, or securing. This verification of 
valve alignment does not require any testing or valve 
manipulation; rather, it involves verification that those 
valves capable of being mispositioned are in the correct 
position. This SR does not apply to valves that cannot be 
inadvertently misaligned, such as check valves. The 31 day 
Frequency is based on engineering judgment and is consistent 
with the procedural controls governing valve operation that 
ensures correct valve positions.  

This Surveillance requires a examination of the sodium 
pentaborate solution by using(chemical analysis to ensure \.4J 
that the proper concentration o exists in the storage) 
tank. SR 3.1.7.5 must be performed anytime boron or water 
is added to the storage tank solution to determine that the 

< solution concentration is within the specified limits.  
SR 3.1.7.5 must also be performed anytime the temperature is -restored to within the limits of Figure 3.1.7-2, to ensure 
that no significant boron precipitation occurred. The 
31 day Frequency of this Surveillance is appropriate because 
of the relatively slow variation of( concentration 
between surveillances. /

Donstrating that each SLC System pm develos a flow rate gpm at a discharge pressure k Ps g-ensures that pump performance has not degraded during the fuel cycle.  
This minimum pump flow rate requirement ensures that, when 
combined with the sodium pentaborate solution concentration 

(continued)
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SLC System 
B 3.1.7

BASES

SURVEILLANCE 
REQUIREMENTS

SR 3.1.,7 (continued) 

requirements, the rate of negative reactivity insertion from 
the SLC System will adequately compensate for the positive 
reactivity effects encountered during power reduction, 
cooldown of the moderator, and xenon decay. This test 
confirms one point on the pump design curve and is 
indicative of overall performance. Such inservice 

S-Pflgj tj~confirm cmponent OPERABILITY,
MUM ] ., and detect incipient failures by indicating 
abnormal performance. The Frequency of this Surveillance is 
J ordance with the Inservice Testing Program

SR 3.1.7.8 and SR 3.1.7.9

These Surveillances ensure that there is a functioning flow 
path from the boron solution storage tank to the RPV, including the firing of an explosive valve. The replacement 
charge for the explosive valve shall be from the same 
manufactured batch as the one fired or from another batch that has been certified by having one of that batchbah 

successfully fired. The pump and explosive valve tested 

• _ should be alternated such that both c lt lw ah r 

-teteoevery Q[ months at alternating month intervals. -/ 

The* Surveillance may be performed in separate steps to / 

prevent injecting boron into the RPV. An acceptable method 

for verifying flow from the pump to the RPV is to pump / 

demineralized water from a test tank throu h one SLC / 

subsystem and into the RPV. The •jmonth Frequency is based/ 

on the need to perform this Surveillance under the 

conditions that apply during a plant outage and the 

potential for an unplanned transient if the Surveillance 

were performed with the reactor at power. Operating 

experience has shown these components usualy 1pass the• 

Surveillance when performed at the •month Frequency; 

therefore, the Frequency was concluded to be acceptable from 
a reliability standpoint.  

Demonstrating that all heat traced piping between the boron 

solution storage tank and the suction inlet to the injection 

pumps is unblocked ensures that there is a functioning flow 

path for injecting the sodium pentaborate solution. An 

acceptable method for verifying that the suction piping is / 

unblocked is to pump from the storage tank to the• tank.  

t oie 

cotne d

BWR/4 STS
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SLC System 
B 3.1.7 

BASES 

SURVEILLANCE SR 3.1.7.B and SR 3.1.7.9 (continued) REQUIREMENTS 

SThe Jmonth Frequency is acceptable since there is a low 
S) probability that the subject piping will be blocked due to 

precipitation of the boron from solution in the heat traced 
piping. This is especially true in light of the temperature 
verification of this piping required by SR 3.1.7.3.  
However, if, in performing SR 3.1.7.3, it is determined that 
the temperature of this piping has fallen below the 
specified minimum, SR 3.1.7.9 must be performed once within 
24 hours after the piping temperature is restored to within 
the limits of Figure 3.1.7-2.  

granular, en ched sodium pentaborate with/Water. Isotopic\ 
tests on thf granular sodium pentaborate •o verify the 
actual B-1 'enrichment must be performed/prior to addition 
to the SL tank in order to ensure that he proper B-10. at Lpercenta• is being used.  

REFERENCES. 1. 10 CFR 50.62. S 

2Z7~i)\FSAR, Section
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.1.7 - STANDBY LIQUID CONTROL SYSTEM 

1. Changes have been made (additions, deletions, and/or changes to the NUREG) to 
reflect the plant specific nomenclature, number, reference, system description, analysis 
description, or licensing basis description.  

2. The proper 10 CFR 50.36(c)(2)(ii) criterion has been used. The current wording was 
developed prior to the issuance of the change to 10 CFR 50.36, which uses criterion 4 
for the current words in the NUREG.  

3. Changes have been made to reflect those changes made to the Specification. The 
following requirements have been renumbered, where applicable, to reflect these 
changes.  

4. Typographical/grammatical error corrected.  

5. The IST program for Quad Cities 1 and 2 is not required to provide information for 
trend purposes.  

6. The brackets have been removed and the proper plant specific information/value has 
been provided.  

8. Editorial change made for enhanced clarity.

Quad Cities 1 and 2 1



SOY Vent and Drain Valves 
B 3.1.8 

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.8 Scram Discharge Volume (SDV) Vent and Drain Valves 

BASES

BACKGROUNDThe SDV vent and drain valves are normally open and 
discharge any accumulated water in the SDV to ensure. that sufficient volume is available at all times to allow a complete scram. During a scram, the SDV vent and drain 
valves close to contain reactor water. The SOV is a volume 
of header piping that connects to each hydraulic control 
unit (HCU) and drains into an instrument volume. There are two SDVs (headers) and two instrument'volumes, each Sreceivina -proximatel one half of the control rod drive (CRD) dischar-g-es.4 Kf instrument volumet 06,on ~ -c1 a 4 drain line with two valves in series. Each header is connected to a comon vent line(QM;b'two valves in series (RX:of3.•:3X11u, oT nur3v hWw. The heater pipinn-g is sized to receive and contain all the water discharged by the CRDs during a scram. The design and functions of the SDV are described in Reference 1.

APPLICABLE 
SAFETY ANALYSES

The Design Basis Accident and transient analyses assume all of the control rods are capable of scramming. The acceptance criteria for the SDV vent and drain valves are that they operate automatically to:

a. Close during scram to limit the amount of reactor 
coolant discharged so that adequate core cooling is maintained and offsite doses remain within the limits of 10 CFR 100 (Ref.. 2); and 

b. Opep on scram reset to maintain the SDV vent and drain path open so that there is sufficient volume to accept the reactor coolant discharged during a scram.  

Isolation of the SDV can also be accomplished by manual closure of the SOV valves. Additionally, the discharge of reactor coolant to the SDV can be terminated by scram reset or closure of the HCU manual isolation valves. For a bounding leakage case, the offsite doses are well within the limits of 10 CFR 100 (Ref. 2), and adequate core cooling is maintained (Ref. 3). The SDV vent and drain valves allow continuous drainage of the SDV during normal plant operation 

(continued) 
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SDV Vent and Drain Valves 
B 3.1.8

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

LCO

to ensure that the SOV has sufficient capacity to contain 
the reactor coolant discharge during a full core scram.  
To automatically ensure this capacity, a reactor scram 
(LCO 3.3.1.1, *Reactor Protection System (RPS) 
Instrumentation') is initiated if the SOV water level in the 
instrument volume exceeds a specified setpoint. The 
setpoint is chosen so that all control rods are inserted 
before the SDV has insufficient volume to accept a full 
scram.  

SDV vent and drain valves satisfy Criterion 3'of

The OPERABILITY of all SDV vent and drain valves ensures 
that the SDV vent and drain valves will close during a scram 
to contain reactor water discharged to the SDV piping.  
Since the vent and drain lines are provided with two valves 
in series, the single failure of one valve in the open 
position will not impair the isolation function of the 
system. Additionally, the valves are required to open on 
scram reset to ensure that a path is available for the SOV 
piping to drain freely at other times.

APPLICABILITY 
I

ACTIONS

i�J
In MODES I and 2,fscram may be required; therefore, the SDV 
vent and drain valves must be OPERABLE. In MODES 3 and 4, 
control rods are not able to be withdrawn since the reactor 
mode switch is in shutdown and a control rod block is applied. 'THIS provides1 adequate COMPUTE To ensure3hM-ý 

sll ingle rontr61 rod can be wi th .`awmn-/Also, during 
MODE 5, only a single control rod can be withdrawn from a 
core cell containing fuel assemblies. Therefore, the SDV 
vent and drain valves are not required to be OPERABLE in 
these MODES since the reactor is subcritical and only one 
rod may be withdrawn and subject to scram.

The ACTIONS table is modified by a Note indicating that a 
separate Condition entry is allowed for each SDV vent and 
drain line. This is acceptable, since the Required Actions 
for each Condition provide appropriate compensatory actions 

(continued)
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SDV Vent and Drain Valves 
B 3.1.8

BASES

ACTIONS 
(continued)

for each inoperable SOV line. Complying with the Required 
Actions may allow for continued operation, and subsequent 
inoperable SDV lines are governed by subsequent Condition 
entry and application of associated Required Actions.  

jWhen one SDV eto drain valve is inoperable in one or more lines7 
s 

TTheAe C letion Tim is reasona e, given the level of redundancy in the line an R e low a i ty of a scram occurring wneI I the valve(s) are inopera • T The SDV is still isolable since the redundant valve in 'the affected line is OPERABLE. During these periods, the single failure criterion may not be preserved, and a higher risk exists to allow reactor water out of the primary system during a scram.

LI
If both valves in a line are Inoperable, the line must be isolated to contain the reactor coolant during a scram.  Whenai s l$Oi, tae Potential for an nadv•rPant-

edministrative control. This allw n c u u a e a e in the line to be drained, to preclude a reactor scram on SDV high level. This-is acceptable since the administrative controls; ensure the valve can be closed quickly, by a _edicated operatoR._ if a scram occurs with the valveopn 

tThe 8 hour Completion Time to iso a e the inc is as. on the low probability of a scram occurring while the line is not isolated and unlikelihood of significant CRD seal 
leakage.  

If any Required Action and associated Completion Time is not 
mt, the plant must be brought to a MODE in which the LCO 

(continued)
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Insert ACTIONS

The ACTIONS Table is modified by a second Note stating that an isolated line 
may be unisolated under administrative control to allow draining and venting 
of the SDV.

Insert Page B 3.1-49



SDV Vent and Drain Valves 
B 3.1.8 

BASES 

ACTIONS L.i (continued) 

does not apply. To achieve this status, the plant must be 
brought to I NoDE 3 within 12 hours. The allowed 
Completion Time of 12 hours is reasonable, based on 
operating experience, to reach MODE 3 from full power 
conditions in an orderly manner and without challenging.  
plant systems.

SURVEILLANCE SR 3. 1 .8.1 
REQUIREMENTS 

During normal operation, the SDV vent and drain valves 
should be in the open position (except when performing 
SR 3.1.8.2) to allow for drainage of the SDV piping.  Verifying that each valve is in the open position ensures 
that the SDV vent and drain valves will perform their 
intended functions during normal operation. This SR does not require any testing or valve manipulation; rather, it ninvolves verification that the valves are in the correct 

-•~ ~ ~ o r t- _•. aw~ oiin 
(o•:.k o.,, {cjosed) The 31 day Frequency is based on engineering judgmeit and is consistent with the procedural controls governing valve u wo+ G-ec-t operation, which ensure correct valve positions.  

During a scram, the SDV vent and drain valves should close to contain the reactor water discharged to the SDV piping.  
Cycling each valve through its complete range of motion (closed and open) ensures that the valve will function 
properly .during a scram. The 92 day Frequency is based on operating experience and takes into account the level of 
redundancy in the system design.  

SR 3.1.8.3 is an integrated test of the SDV vent and drain valves to verify total system performance. After receipt of a simulated or actual scram signal, the closure of the- SDV vent and drain valves is verified. The closure time of 

(continued)
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SDV Vent and Drain Valves 
B 3.1.8

BASES

SURVEILLANCE -
REQUIREMENTS / ,

SR 3.1.8.3 (continued) 

A seconds after receipt of a scram signal is based on the 
bounding leakage case evaluated in the accident analysis 
-(Re-f.?). Similarly, after receipt of a simulated or actual 
scram reset signal, the opening of the SDV vent and drain 
valves is verified. The LOGIC SYSTEM FUNCTIONAL TEST in 
LCO 3.3.1.1 and the scram time testing of control rods in 
trt3Ti overlap this Surveillance to provide complete 
testing of the assumed safety function. The 4mnth 
Frequency is based on the need to perform this Surveillance 
under the conditions that apply during a plant outage and 
the potential for an unplanned transient if the Surveillance 
were performed with the reactor at power. Operating 
experience has shown these components usuall? pass the 
Surveillance when performed at the aI3,w-nth Frequency; 
therefore, the Frequency was concluded to be acceptable from 
a reliability standpoint.

REFERENCES U1.I- FSAR, Sect ion 

2. 10 CFR 100.  

3. NUREG-0803, "Generic Safety Evaluation Report 
Regarding Integrity of BWR Scram System Piping," 
August 1981.

BWR/4 STS
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.1.8 - SDV VENT AND DRAIN VALVES 

1. Changes have been made (additions, deletions, and/or changes to the NUREG) to 
reflect the plant specific nomenclature, number, reference, system description, analysis 
description, or licensing basis description.  

2. Editorial change made for enhanced clarity or to be consistent with similar statements 
in other places in the Bases.  

3. Typographical/grammatical error corrected.  

4. Changes have been made to reflect those changes made to the Specification. The 
following requirements have been renumbered, where applicable, to reflect these 
changes.  

5. The brackets have been removed and the proper plant specific information/value has 
been provided.

Quad Cities 1 and 2 1



GENERIC NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: SECTION 3.1 - REACTIVITY CONTROL SYSTEMS 

ADMINISTRATIVE CHANGES 
("A.x" Labeled Comments/Discussions) 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change involves reformatting, renumbering, and rewording the existing 
Technical Specifications. The reformatting, renumbering, and rewording process 
involves no technical changes to the existing Technical Specifications. As such, this 
change is administrative in nature and does not impact initiators of analyzed events or 
assumed mitigation of accident or transient events. Therefore, this change does not 
involve a significant increase in the probability or consequences of an accident 
previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not involve a physical alteration of the plant (no new or 
different type of equipment will be installed) or changes in methods governing normal 
plant operation. The proposed change will not impose any new or eliminate any old 
requirements. Thus, this change does not create the possibility of a new or different 
kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change will not reduce a margin of safety because it has no impact on any 
safety analyses assumptions. This change is administrative in nature. Therefore, the 
change does not involve a significant reduction in a margin of safety.

Quad Cities 1 and 2 I



GENERIC NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: SECTION 3.1 - REACTIVITY CONTROL SYSTEMS 

TECHNICAL CHANGES - MORE RESTRICTIVE 
("M.x" Labeled Comments/Discussions) 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change provides more stringent requirements for operation of the facility.  
These more stringent requirements do not result in operation that will increase the 
probability of initiating an analyzed event and do not alter assumptions relative to 
mitigation of an accident or transient event. The more restrictive requirements continue 
to ensure process variables, structures, systems, and components are maintained 
consistent with the safety analyses and licensing basis. Therefore, this change does not 
involve a significant increase in the probability or consequences of an accident 
previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not involve a physical alteration of the plant (no new or 
different type of equipment will be installed) or changes in the methods governing 
normal plant operation. The proposed change does impose different requirements.  
However, these changes are consistent with the assumptions in the safety analyses and 
licensing basis. Thus, this change does not create the possibility of a new or different 
kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The imposition of more restrictive requirements either has no impact on or increases 
the margin of plant safety. As provided in the discussion of the change, each change in 
this category is by definition, providing additional restrictions to enhance plant safety.  
The change maintains requirements within the safety analyses and licensing basis.  
Therefore, this change does not involve a significant reduction in a margin of safety.

Quad Cities 1 and 2 2



GENERIC NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: SECTION 3.1 - REACTIVITY CONTROL SYSTEMS 

"GENERIC" LESS RESTRICTIVE CHANGES: 
RELOCATING DETAILS TO TECHNICAL SPECIFICATION BASES, UFSAR, TRM, OR 
OTHER PLANT CONTROLLED DOCUMENTS 
("LA.x" Labeled Comments/Discussions) 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change relocates certain details from the Technical Specifications to the 
Bases, UFSAR, TRM, or other plant controlled documents. The Bases, UFSAR, 
TRM, and other plant controlled documents containing the relocated information will 
be maintained in accordance with 10 CFR 50.59. In addition to 10 CFR 50.59 
provisions, the Technical Specification Bases are subject to the change control 
provisions in the Administrative Controls Chapter of the ITS. The UFSAR is subject to 
the change control provisions of 10 CFR 50.71(e), and the plant procedures and other 
plant controlled documents are subject to controls imposed by plant administrative 
procedures, which endorse applicable regulations and standards. Since any changes to 
the Bases, UFSAR, TRM, or other plant controlled documents will be evaluated per the 
requirements of the Bases Control Program in Chapter 5.0 of the ITS or 10 CFR 50.59, 
no increase (significant or insignificant) in the probability or consequences of an 
accident previously evaluated will be allowed. Therefore, this change does not involve 
a significant increase in the probability or consequences of an accident previously 
evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not involve a physical alteration of the plant (no new or 
different type of equipment will be installed) or a change in the methods governing 
normal plant operation. The proposed change will not impose or eliminate any 
requirements, and adequate control of the information will be maintained. Thus, this 
change does not create the possibility of a new or different kind of accident from any 
accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change will not reduce a margin of safety because it has no impact on any 
safety analysis assumptions. In addition, the details to be transposed from the 
Technical Specifications to the Bases, UFSAR, TRM, or other plant controlled
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GENERIC NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: SECTION 3.1 - REACTIVITY CONTROL SYSTEMS 

"GENERIC" LESS RESTRICTIVE CHANGES: 
RELOCATING DETAILS TO TECHNICAL SPECIFICATION BASES, UFSAR, TRM, OR 
OTHER PLANT CONTROLLED DOCUMENTS 
("LA.x" Labeled Comments/Discussions) 

3. (continued) 

documents are the same as the existing Technical Specifications. Since any future 
changes to these details in the Bases, UFSAR, TRM, or other plant controlled 
documents will be evaluated per the requirements of 10 CFR 50.59, no reduction 
(significant or insignificant) in a margin of safety will be allowed. Based on 10 CFR 
50.92, the existing requirement for NRC review and approval of revisions, to these 
details proposed for relocation, does not have a specific margin of safety upon which to 
evaluate. However, since the proposed change is consistent with the BWR ISTS, 
NUREG-1433, Rev. 1, approved by the NRC Staff, revising the Technical 
Specifications to reflect the approved level of detail ensures no significant reduction in 
the margin of safety.
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GENERIC NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: SECTION 3.1 - REACTIVITY CONTROL SYSTEMS 

"GENERIC" LESS RESTRICTIVE CHANGES: 
EXTENDING SURVEILLANCE FREQUENCIES FROM 18 MONTHS TO 24 MONTHS 
FOR SURVEILLANCES OTHER THAN CHANNEL CALIBRATIONS 
("LD.x" Labeled Comments/Discussions) 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1 . Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change involves a change in the surveillance testing intervals from 18 
months to 24 months. The proposed change does not physically impact the plant nor 
does it impact any design or functional requirements of the associated systems. That is, 
the proposed change does not degrade the performance or increase the challenges of any 
safety systems assumed to function in the accident analysis. The proposed change does 
not impact the Surveillance Requirements themselves nor the way in which the 
Surveillances are performed. Additionally, the proposed change does not introduce any 
new accident initiators since no accidents previously evaluated have as their initiators 
anything related to the frequency of surveillance testing. The proposed change does not 
affect the availability of equipment or systems required to mitigate the consequences of 
an accident because of the availability of redundant systems or equipment and because 
other test performed more frequently will identify potential equipment problems.  
Furthermore, an historical review of surveillance test results indicated that all failures 
identified were unique, non-repetitive, and not related to any time-based failure modes, 
and indicated no evidence of any failures that would invalidate the above conclusions.  
Therefore, the proposed change does not increase the probability or consequences of an 
accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change involves a change in the surveillance testing intervals from 18 
months to 24 months. The proposed change does not introduce any failure mechanisms 
of a different type than those previously evaluated since there are no physical changes 
being made to the facility. In addition, the Surveillance Requirements themselves and 
the way Surveillances are performed will remain unchanged. Furthermore, an 
historical review of surveillance test results indicated no evidence of any failures that 
would invalidate the above conclusions. Therefore, the proposed change does not 
create the possibility of a new or different kind of accident from any previously 
evaluated.

Quad Cities 1 and 2 5



GENERIC NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: SECTION 3.1 - REACTIVITY CONTROL SYSTEMS 

"GENERIC" LESS RESTRICTIVE CHANGES: 
EXTENDING SURVEILLANCE FREQUENCIES FROM 18 MONTHS TO 24 MONTHS 
FOR SURVEILLANCES OTHER THAN CHANNEL CALIBRATIONS 
("LD.x" Labeled Comments/Discussions) (continued) 

3. Does this change involve a significant reduction in a margin of safety? 

Although the proposed change will result in an increase in the interval between 
surveillance tests, the impact on system availability is minimal based on other, more 
frequent testing or redundant systems or equipment, and there is no evidence of any 
failures that would impact the availability of the systems. Therefore, the assumptions 
in the licensing basis are not impacted, and the proposed change does not involve a 
significant reduction in a margin of safety.
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GENERIC NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: SECTION 3.1 - REACTIVITY CONTROL SYSTEMS 

RELOCATED SPECIFICATIONS 
("R.x" Labeled Comments/Discussions) 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1 . Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change relocates requirements and surveillances for structures, systems, 
components or variables that do not meet the criteria for inclusion in Technical 
Specifications as identified in the Application of Selection Criteria to the Quad Cities 1 
and 2 Technical Specifications. The affected structures, systems, components or 
variables are not assumed to be initiators of analyzed events and are not assumed to 
mitigate accident or transient events. The requirements and surveillances for these 
affected structures, systems, components or variables will be relocated from the 
Technical Specifications to an appropriate administratively controlled document which 
will be maintained pursuant to 10 CFR 50.59. In addition, the affected structures, 
systems, components or variables are addressed in existing surveillance procedures 
which are also controlled by 10 CFR 50.59 and subject to the change control provisions 
imposed by plant administrative procedures, which endorse applicable regulations and 
standards. Therefore, this change does not involve a significant increase in the 
probability or consequences of an accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated.  

The proposed change does not involve a physical alteration of the plant (no new or 
different type of equipment will be installed) or a change in the methods governing 
normal plant operation. The proposed change will not impose or eliminate any 
requirements and adequate control of existing requirements will be maintained. Thus, 
this change does not create the possibility of a new or different kind of accident from 
any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change will not reduce a margin of safety because it has no impact on any 
safety analysis assumptions. In addition, the relocated requirements and surveillances 
for the affected structure, system, component or variable remain the same as the 
existing Technical Specifications. Since any future changes to these requirements or 
the surveillance procedures will be evaluated per the requirements of 10 CFR 50.59, no 
reduction in a margin of safety will be permitted.
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GENERIC NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: SECTION 3.1 - REACTIVITY CONTROL SYSTEMS 

RELOCATED SPECIFICATIONS 
("R.x" Labeled Comments/Discussions) 

3. (continued) 

The existing requirement for NRC review and approval of revisions, in accordance with 
10 CFR 50.92, to these details proposed for relocation does not have a specific margin 
of safety upon which to evaluate. However, since the proposed change is consistent 
with the BWR ISTS, NUREG-1433, Rev. 1, approved by the NRC Staff, revising the 
Technical Specifications to reflect the approved level of detail ensures no significant 
reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.1 - SHUTDOWN MARGIN 

L. 1 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

I1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change allows control rods to be inserted at all times whenever SDM is 
not met in MODE 5. The insertion of control rods is not considered an initiator of any 
accidents previously evaluated, and therefore, will not affect their probability. The 
proposed change will also allow actions to remove fuel bundles, which could result in a 
fuel handling accident. However, the fuel handling accident assumes a bundle is 
dropped, and this change does not increase the probability of a dropped bundle.  
Additionally, the proposed actions allow negative reactivity additions to control the 
event and reduce the consequences. Therefore, the change does not involve a 
significant increase in the probability or consequences of an accident previously 
evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not involve new equipment design or operations, but 
provides for compensatory actions to reduce the consequences of a previously analyzed 
event. Therefore, the proposed change does not create the possibility of a new or 
different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change allows operations to add negative reactivity when SDM is below 
the expected levels and results in a more expeditious correction of the required SDM.  
Therefore, the proposed change does not allow operations which would involve a 
significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.1 - SHUTDOWN MARGIN 

L.2 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change deletes the requirement for inserting insertable control rods in 
core cells with no fuel bundles. Normal control rod movement is not considered an 
initiator of a previously evaluated accident. Therefore, revising actions associated with 
control rod movement will not significantly increase the probability of an accident 
previously evaluated. Furthermore, since the reactivity effect of a control rod in a core 
cell with no fuel bundles is negligible, the lack of this insertion requirement will not 
involve a significant increase in the consequences of an accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not involve physical modification to the plant. Movement of 
a control rod with no fuel assemblies in the core cell does not significantly affect the 
core reactivity, and therefore, does not create the possibility of a new or different kind 
of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

Considering that the negative reactivity inserted by removing the adjacent four fuel 
assemblies is significantly more than any minimal positive reactivity inserted during 
any movement of the associated control rod, the proposed change does not involve a 
significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.2 - REACTIVITY ANOMALIES 

L. 1 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

I1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change would increase the ACTION time allowed to evaluate and 
determine the cause of any reactivity anomaly to 72 hours. Such a reactivity anomaly is 
not considered as an initiator of any accidents previously evaluated and therefore would 
not affect their probability. Additionally, substantial margin exists in the analysis 
which predict core reactivity and in those which analyze the accidents. Further, 
adequate SHUTDOWN MARGIN is demonstrated by test prior to determining the 
existence of a reactivity anomaly with regard to the expected reactivity based on 
analysis. Based on experience, any anomalies are expected to be small and slow 
developing, and insignificant with regard to the consequences. Therefore, the change 
does not involve a significant increase in the probability or consequences of an accident 
previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not involve new equipment, design or operations, but 
provides for additional time to complete the previously approved ACTIONS.  
Therefore, the proposed change does not create the possibility of a new or different 
kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change would allow additional time to determine the cause of any 
reactivity anomaly during which the core parameters may not be as analyzed.  
However, these conditions occur infrequently and any minor decrease in the margin 
during this additional time is offset by not requiring an immediate shutdown which may 
cause a core transient while in this condition. Therefore, the proposed change does not 
allow operations which would involve a significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.2 - REACTIVITY ANOMALIES 

L.2 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change revises the activities that result in a requirement to perform the 
Surveillance. The proposed activities are those that could have significantly altered the 
core reactivity and are not readily reversible. Those activities which alter core 
reactivity on a frequent basis as part of the normal operation, such as control rod 
movement are excluded. The performance of this Surveillance does not involve the 
operation of, or change to, any equipment which is assumed as an initiator for any 
analyzed accidents. The excluded operations are previously approved normal activities 
with reversible effects, which do not impact the consequences of any analyzed 
accidents. Therefore, this change will not significantly increase the probability or the 
consequences of an accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not involve a physical modification to the plant and does not 
introduce a new mode of operation. Therefore, this change does not create the 
possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change revises the activities that result in a requirement to perform the 
Surveillance. Not requiring this Surveillance to be performed following CORE 
ALTERATIONS which do not significantly affect the core reactivity does not impact 
the ability to maintain the plant within acceptable limits. Therefore, the proposed 
change does not involve a significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.2 - REACTIVITY ANOMALIES 

L.3 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change revises the Surveillance Frequency for the verification of the 
reactivity difference between the monitored keff and the predicted kff. The proposed 
change continues to provide assurance that plant operation is maintained within the 
assumptions of the DBA and transient analysis. The proposed change in Frequency 
does not involve the operation of, or change to, any equipment assumed to be an 
initiator for any analyzed accidents. Therefore, this change will not significantly 
increase the probability or consequences of an accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not involve a physical modification to the plant and does not 
introduce a new mode of operation. Therefore, this change does not create the 
possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The extension in the surveillance test interval is insignificant given that the proposed 
Frequency considers the relatively slow change in core reactivity with exposure, and 
operating experience related to variations in core reactivity. The proposed change does 
not impact the ability of the equipment to maintain the plant within acceptable limits.  
Therefore, the proposed change does not involve a significant reduction in a margin of 
safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

L. 1 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

I1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change revises the required ACTIONS for the local distribution of 
inoperable control rods to be applicable only when; 1) RTP is below 10%; and 2) the 
rods are in noncompliance with the analyzed rod position sequence. Additionally, 4 
hours is proposed to be allowed for restoration. The applicability of actions associated 
with and the time periods allowed for restoration of inoperable rods are not assumed in 
the initiation of any accidents previously evaluated, and therefore, cannot increase the 
probability of such accidents. The current analyses place no restrictions on the local 
distribution of inoperable control rods for the excluded conditions. Therefore, this 
change does not contribute to an increase in the consequences of previously evaluated 
accidents. Additionally, the extended time for Action does not affect the ability of the 
system to respond to such accidents and also does not contribute to an increase in the 
consequences of an accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not involve new equipment design or operations changes, 
but provides additional time to complete the previously approved actions. Furthermore, 
this change eliminates some required actions for conditions which are allowed in the 
current analysis. Therefore, the proposed change does not create the possibility of a 
new or different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change allows additional time to correct control rod patterns which may 
not be analyzed. However, these conditions occur infrequently. Any safety impact as a 
result of the additional time is offset by allowing sufficient time to perform the required 
activities without undue haste. The safety benefit results from minimizing the potential 
for error and the plant transient associated with a forced shutdown if the activities are 
not completed in the required time. The other changes reflect operational allowances 
that are consistent with assumptions in safety analyses. Therefore, the proposed 
changes do not allow operations which would involve a significant reduction in the 
margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

L.2 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change revises the time allowed to disarm an inoperable stuck control 
rod. The time period allowed to disarm inoperable rods is not assumed in the initiation 
of any accidents previously evaluated, and therefore, cannot increase the probability of 
such accidents. Additionally, since this change does not affect the actual control rod 
position, and the analysis is insensitive to one inoperable fully withdrawn control rod, 
the extended time for action does not affect the ability of the system to respond to 
accidents. Therefore, this change does not contribute to an increase in the 
consequences of an accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not involve a physical modification to the plant and does not 
introduce a new mode of operation. Therefore, this change does not create the 
possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change allows additional time to disarm an inoperable stuck control rod.  
However, the control rod is in a position allowed by the safety analysis; disarming only 
deters future misoperation and potential damage. Such misoperation is of low 
probability during the time immediately following the original discovery of the 
inoperable control rod. Any safety impact as a result of the additional time is offset by 
allowing sufficient time to perform the required activities without undue haste. The 
safety benefit results from minimizing the potential for error and the plant transient 
associated with a forced shutdown if the activities are not completed in the required 
time. Therefore, the proposed change does not allow operations which would involve a 
significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

L.3 CHANGE 

Not used.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

L.4 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change provides an extended time to perform a SDM Surveillance after 
identifying a stuck rod. A single control rod stuck in a withdrawn position does not 
affect the capability of the remaining OPERABLE control rods to provide the required 
scram and shutdown reactivity. Therefore, this extended time frame to perform the 
Surveillance will not significantly increase the probability of an accident previously 
evaluated. Furthermore, since the remaining OPERABLE control rods provide the 
required scram and shutdown reactivity, this change will not involve a significant 
increase in the consequences of an accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not involve physical modification to the plant and does not 
introduce a new mode of operation. Therefore, the change does not create the 
possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

A notch test is promptly performed (within 24 hours) for each of the remaining 
withdrawn control rods to ensure no additional control rods are stuck. With this 
assurance the extension of the time allowed to demonstrate SHUTDOWN MARGIN 
provides a reasonable time to confirm that the SDM is still maintained. This result is 
expected because prior analysis includes sufficient uncertainties and biases to account 
for the stuck rod. Therefore, the proposed change does not involve a significant 
reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

L.5 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change revises the time allowed to fully insert and disarm an inoperable 
control rod. The period allowed to fully insert and disarm inoperable rods is not 
assumed in the initiation of any accidents previously evaluated and therefore cannot 
increase the probability of such accidents. Additionally, the extended time for action 
does not affect the ability of the system to respond to such accidents, since a single 
control rod is assumed to be withdrawn in the accident analyses. Therefore, this 
change does not involve a significant increase in the consequences of an accident 
previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not involve a physical modification to the plant and does not 
introduce a new mode of operation. Therefore, this change does not create the 
possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change allows additional time to insert and disarm inoperable control 
rods. However, the control rod is assumed to be fully withdrawn in the accident 
analysis. Any safety impact as a result of this additional time is offset by allowing 
sufficient time to perform the required activities without undue haste. The safety 
benefit results from minimizing the potential for error and the plant transient associated 
with a forced shutdown if the activities are not completed in the required time.  
Therefore, the proposed change does not allow operations which would involve a 
significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

L.6 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change deletes the requirement for increased frequency of control rod 
testing when more than three rods exceed the maximum scram time. The Frequency of 
scram time testing control rods is not assumed in the initiation of any accidents 
previously evaluated and therefore cannot increase the probability of such accidents.  
Additionally, the current analysis provides sufficient margin to account for the 
proposed allowances of slow and inoperable control rods. Therefore, this change will 
not involve a significant increase in the consequences of an accident previously 
evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not involve physical modification to the plant or a change in 
the operation. Therefore, the change does not create the possibility of a new or 
different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change is consistent with the assumptions of the current safety analysis 
and therefore does not involve a significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

L.7 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change deletes the requirements for control rod coupling during the 
refueling mode. During refueling only one control rod is allowed to be withdrawn 
from core cells containing fuel assemblies. Therefore, the coupling requirements 
provide no required protection and the elimination does not increase the probability of a 
previously evaluated accident. Additionally, the remaining requirements provide 
controls consistent with the assumptions of the current analysis. Therefore, this change 
will not involve a significant increase in the consequences of an accident previously 
evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not involve physical modification to the plant and does not 
introduce a new mode of operation. Therefore, the change does not create the 
possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change removes uncredited controls and is consistent with the 
assumptions of the current safety, analysis. Therefore, the proposed change does not 
involve a significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

L.8 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change would increase the time allowed to accomplish recoupling and 
allow bypassing of the RWM to recouple. These restrictions on recoupling control rods 
are not assumed in the initiation of any accidents previously evaluated. Therefore, 
changes to these restrictions cannot increase the probability of such accidents.  
Additionally, the proposed ACTION does not affect the ability of the systems to 
respond to such accidents since a number of inoperable control rods are assumed in the 
accident analyses. Therefore, the change does not contribute to an increase in the 
consequences of an accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not involve a physical modification to the plant and does not 
introduce an new mode of operation. Therefore, this change does not create the 
possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change removes unnecessary restrictions which may prevent an 
unnecessary shutdown and is consistent with the assumptions of the current safety 
analysis. Therefore, the proposed change does not involve a significant reduction in a 
margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

L.9 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The requirement to demonstrate the affected control rod does not go to the overtravel 
position to verify recoupling is not assumed in the initiation of any analyzed event.  
This requirement was specified in the Technical Specifications to ensure recoupling was 
positively verified. The proposed deletion of this explicit requirement is considered 
administrative since SR 3.0.1 requires the appropriate SRs to be performed to 
demonstrate OPERABILITY after restoration of a component that caused the SR to be 
failed. In this case, SR 3.0.1 would require SR 3.1.3.5 to be performed which verifies 
the affected control rod does not go to the withdrawn overtravel position. As a result, 
the accident consequences are unaffected by this change. Therefore, this change will 
not involve a significant increase in the probability or consequences of an accident 
previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The possibility of a new or different kind of accident from any accident previously 
evaluated is not created because the proposed change does not introduce a new mode of 
plant operation and does not involve physical modification to the plant.  

3. Does this change .involve a significant reduction in a margin of safety? 

The proposed deletion of the explicit requirement to demonstrate a recoupled control 
rod does not go to the withdrawn overtravel position is considered administrative since 
SR 3.0.1 requires the appropriate SRs to be performed to demonstrate OPERABILITY 
after restoration of a component that caused the SR to be failed. In this case, SR 3.0.1 
would require SR 3.1.3.5 to be performed which verifies the affected control rod does 
not go to the withdrawn overtravel position. As a result, the existing requirement to 
verify control rod coupling integrity after recoupling of the affected control rod is 
maintained. Therefore, this change does not involve a significant reduction in a margin 
of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

L. 10 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

I1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The method used to verify control rod coupling is not assumed to be an initiator of any 
analyzed event. The change continues to require control rod coupling to be verified.  
SR 3.1.3.5 requires all fully withdrawn rods be subjected to verification of coupling by 
the overtravel test. SR 3.1.3.5 also requires the overtravel test to be performed prior to 
declaring a control rod OPERABLE after work on a control rod or CRD System that 
could affect coupling. As a result, the consequences of an event occurring due to a 
control rod being uncoupled are unaffected by this change. Therefore, this change will 
not involve a significant increase in the probability or consequences of an accident 
previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The possibility of a new or different kind of accident from any accident previously 
evaluated is not created because the proposed change does not introduce a new mode of 
plant operation and does not involve physical modification to the plant.  

3. Does this change involve a significant reduction in a margin of safety? 

A margin of safety is not reduced. A response to control rod motion on nuclear 
instrumentation is indicative that a control rod is following its drive but gives no 
indication as to whether a control rod is coupled. Likewise, failure to have a response 
to rod motion on nuclear instrumentation does not indicate that a rod is uncoupled.  
Although operators will continue to monitor nuclear instrumentation response during 
control rod motion, the results are insufficiently conclusive to use the results as a 
surveillance test for the verification of rod coupling. SR 3.1.3.5 requires all fully 
withdrawn rods be subjected to verification of coupling by the overtravel test. The 
overtravel test provides a positive check of coupling integrity since only an uncoupled 
control rod can go to the overtravel position. SR 3.1.3.5 also requires the overtravel 
test to be performed prior to declaring a control rod OPERABLE after work on a 
control rod or CRD System than could affect coupling. Therefore, control rod coupling 
integrity is still adequately verified and this change does not involve a significant 
reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.3 - CONTROL ROD OPERABILITY 

L.11 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, CornEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The control rod position indication system is not assumed in the initiation of any 
analyzed event. The requirement to determine the control rod position indication 
system is OPERABLE by the performance of the control rod movement verification 
surveillance does not need to be explicitly stated in the Technical Specifications. To 
perform control rod movement tests required by SR 3.1.3.2 and SR 3.1.3.3, position 
indication must be available. If position indication is not available, these tests cannot 
be satisfied and the appropriate actions must be taken for inoperable control rods in 
accordance with the ACTIONS of ITS 3.1.3. As a result, accident consequences are 
unaffected by this change. Therefore, this change will not involve a significant increase 
in the probability or consequences of an accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The possibility of a new or different kind of accident from any accident previously 
evaluated is not created because the proposed change does not introduce a new mode of 
plant operation and does not involve physical modification to the plant.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed deletion of the requirement to determine the control rod position 
indication system is OPERABLE by the performance of the control rod movement 
verification surveillance does not impact any margin of safety. To perform control rod 
movement tests required by SR 3.1.3.2 and SR 3.1.3.3, position indication must be 
available. If position indication is not OPERABLE, these tests cannot be satisfied and 
the appropriate actions must be taken for inoperable control rods in accordance with the 
ACTIONS of ITS 3.1.3. As a result, position indication will be maintained 
OPERABLE to satisfy the associated SRs of Specification 3.1.3 without the need for 
explicit position indication requirements in the Technical Specifications. Therefore, 
this change does not involve a significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.4 - CONTROL ROD SCRAM TIMES 

L. 1 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, CornEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

I1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change modifies the Surveillance Frequency for scram time testing of all 
control rods. The change does not affect equipment design or operation. The affected 
Surveillance is not considered to be an initiator of any analyzed event. Therefore, this 
change does not significantly increase the probability of a previously analyzed accident.  
This change only requires control rod scram time testing for a control rod following 
fuel movement in the associated core cell instead of testing all of the control rods 
following CORE ALTERATIONS. This change is acceptable since the intent of testing 
all of the control rods following CORE ALTERATIONS ensures the overall negative 
reactivity insertion rate is maintained following refueling activities that may impact a 
significant number of control rods (e.g., CRD replacement, CRDM overhaul, or 
movement of fuel in the core cell). When only a few control rods have been impacted 
by fuel movement, the effect on the overall negative reactivity insertion rate is 
insignificant. Scram time testing will still be required for the control rod(s) affected by 
any fuel movement. It is expected that during a refueling outage, all control rods will 
be affected. Therefore, this change does not impact safety analysis assumptions and 
does not involve a significant increase in the consequences of an accident previously 
evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The modification of the Surveillance Frequency does not involve physical modification 
to the plant and does not introduce a new mode of operation. Therefore, the change 
does not create the possibility of a new or different kind of accident from any accident 
previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The change in the Surveillance Frequency only requires scram time testing of those 
control rods affected by fuel movement. The impact, as a result of this change, on the 
negative reactivity insertion rate is insignificant since certain fuel movements may only 
impact a small percentage of control rods. In this condition, the proposed change 
requires scram time testing of the affected control rods. Scram time testing of all 
control rods is still required following a refueling outage where the negative reactivity
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.4 - CONTROL ROD SCRAM TIMES 

L. 1 CHANGE 

3. (continued) 

insertion rate of a large number of control rods could have been impacted since it is 
expected that all control rods will be affected. In addition, this change is considered 
acceptable since the most common outcome of the performance of a Surveillance is the 
successful demonstration that the acceptance criteria are satisfied. This change reduces 
the amount of control rod testing, thereby, increasing control rod reliability.  
Therefore, the proposed change does not involve a significant reduction in a margin of 
safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.5 - CONTROL ROD SCRAM ACCUMULATORS 

L. 1 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, CornEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change revises the declared status of control rods with an inoperable 
accumulator, and extends the time to make the declaration. Inoperable accumulators 
are not considered initiators for any accidents previously evaluated, and therefore, 
cannot increase the probability of such accidents. Additionally, the current analysis 
provides sufficient margin to account for the proposed allowances of slow and 
inoperable control rods. Therefore, this change will not involve a significant increase 
in the consequences of an accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not involve physical modification to the plant. The change 
in the operation is consistent with current safety analysis assumptions. Therefore, the 
change does not create the possibility of a new or different kind of accident from any 
accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change is consistent with the assumptions of the current safety analysis.  
Since the reactor pressure and/or charging water header pressure is sufficient to provide 
the scram function of the control rods, the proposed change does not involve a 
significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.5 - CONTROL ROD SCRAM ACCUMULATORS 

L.2 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change would allow a short time to attempt to return inoperable 
accumulators to service if reactor pressure is sufficiently high to support control rod 
insertion without support from the accumulator. The most likely cause of this condition 
also has a high probability of prompt correction. This change may include some 
marginal increase in the probability of an event during this additional time, but this 
probability increase would be more than offset by the decrease in probability of an 
event due to the removal of the requirement to initiate a reactor shutdown transient if 
the condition is corrected. Therefore, the change does not involve a significant 
increase in the probability of an accident previously evaluated. Additionally, the 
proposed actions are the same as the current actions except for the additional time 
allowed, therefore the actions have been previously considered and this change will not 
involve a significant increase in the consequence of an accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not involve physical modification to the plant or a change in 
the operation. Therefore, the change does not create the possibility of a new or 
different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change is consistent with the assumptions of the current safety analysis 
and provides for consistent actions, but allows sufficient time to restore 
OPERABILITY and prevent a transient. Therefore, this change does not involve a 
significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.6 - ROD PATTERN CONTROL 

There were no plant specific less restrictive changes identified for this Specification.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.7 - STANDBY LIQUID CONTROL SYSTEM 

There were no plant specific less restrictive changes identified for this Specification.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.1.8 - SDV VENT AND DRAIN VALVES 

There were no plant specific less restrictive changes identified for this Specification.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
CTS: 3/4.3.J - CONTROL ROD DRIVE HOUSING SUPPORT 

L. 1 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

I1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The CRD housing support restricts the outward movement of a control rod to less than 
3 inches in the extremely remote event of a CRD housing failure. The CRD housing 
support is not an accident initiator or precursor and, as such, cannot contribute to an 
increase in the probability of an accident previously evaluated. The relocation of this 
Specification does not result in the removal of the requirement to verify proper 
installation of the CRD housing support. Plant configuration management controls 
ensure through post-maintenance testing and inspections that the proper configuration 
for the CRD housing supports is maintained. These controls are currently in place and 
are used to ensure this system and other plant systems are properly configured prior to 
being considered OPERABLE for plant operation. Based on the controls that the plant 
has in place to ensure the CRD housing support is properly installed, the change does 
not involve a significant increase in the consequences of an accident previously 
evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not involve physical alteration of the plant (no new or 
different type of equipment will be installed) or changes in the methods governing 
normal plant operation. The proposed change does not impose requirements different 
from those being used for normal post-maintenance inspections to ensure the CRD 
housing support is properly installed. The proposed change will rely on plant 
configuration management controls to ensure that this system and other plant systems 
are returned to their design configuration condition. Thus, this change does not create 
the possibility of a new or different kind of accident from any accident previously 
evaluated.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
CTS: 3/4.3.J - CONTROL ROD DRIVE HOUSING SUPPORT 

L. 1 CHANGE (continued) 

3. Does this change involve a significant reduction in a margin of safety? 

The CRD housing support Technical Specification ensures proper installation of this 
system during MODES 1, 2, and 3. The installation checks are performed while the 
plant is shutdown and are necessary only after work has been done to alter the system 
configuration. These post-maintenance checks are currently performed by procedural 
control on this and other plant systems. The use of present plant configuration 
management controls will ensure that these systems meet design requirements.  
Therefore, the proposed change does not involve a significant reduction in a margin of 
safety.
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NO SIGNIFICANT HAZARDS CONSIDERATION 
CTS: 3/4.3.N - ECONOMIC GENERATION CONTROL SYSTEM 

There were no plant specific less restrictive changes identified for this Specification.
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ENVIRONMENTAL ASSESSMENT 
ITS: SECTION 3.1 - REACTIVITY CONTROL SYSTEMS 

In accordance with the criteria set forth in 10 CFR 50.21, ComEd has evaluated this proposed 
Technical Specification change for identification of licensing and regulatory actions requiring 
environmental assessment, determined it meets the criteria for a categorical exclusion set forth 
in 10 CFR 51.22(c)(9) and as such, has determined that no irreversible consequences exist in 
accordance with 10 CFR 50.92(b). This determination is based on the fact that this change is 
being proposed as an amendment to a license issued pursuant to 10 CFR which changes a 
requirement with respect to installation or use of a facility component located within the 
restricted area, as defined in 10 CFR 20, or which changes an inspection or a surveillance 
requirement, and the amendment meets the following specific criteria: 

1. The amendment involves no significant hazards consideration.  

As demonstrated in the No Significant Hazards Consideration, this proposed 
amendment does not involve any significant hazards consideration.  

2. There is no significant change in the type or significant increase in the amounts of any 
effluents that may be released offsite.  

The proposed change will not result in changes in the operation or configuration of the 
facility. There will be no change in the level of controls or methodology used for 
processing of radioactive effluents or handling of solid radioactive waste, nor will the 
proposal result in any change in the normal radiation levels within the plant.  
Therefore, there will be no change in the types or significant increase in the amounts of 
any effluents released offsite resulting from this change.  

3. There is no significant increase in individual or cumulative occupational radiation 
exposure.  

The proposed change will not result in changes in the operation or configuration of the 
facility which impact radiation exposure. There will be no change in the level of 
controls or methodology used for processing of radioactive effluents or handling of 
solid radioactive waste, nor will the proposal result in any change in the normal 
radiation levels within the plant. Therefore, there will be no increase in individual or 
cumulative occupational radiation exposure resulting from this change.  

Therefore, based upon the above evaluation, CornEd has concluded that no irreversible 
consequences exist with the proposed change.
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APLHGR 
3.2.1

3.2 POWER DISTRIBUTION LIMITS 

3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)

LCO 3.2.1

APPLICABILITY:

All APLHGRs shall be less than or equal to the limits 
specified in the COLR.

THERMAL POWER > 25% RTP.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Any APLHGR not within A.1 Restore APLHGR(s) to 2 hours 
limits. within limits.  

B. Required Action and B.1 Reduce THERMAL POWER 4 hours 
associated Completion to < 25% RTP.  
Time not met.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.2.1.1 Verify all APLHGRs are less than or equal Once within 
to the limits specified in the COLR. 12 hours after 

> 25% RTP 

AND 

24 hours 
thereafter

Quad Cities 1 and 2 3.2.1-1 Amendment No.



3.2 POWER DISTRIBUTION LIMITS 

3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR)

LCO 3.2.2 

APPLICABILITY:

All MCPRs shall be greater than or equal to the MCPR 
operating limits specified in the COLR.  

THERMAL POWER > 25% RTP.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Any MCPR not within A.1 Restore MCPR(s) to 2 hours 
limits, within limits.  

B. Required Action and B.1 Reduce THERMAL POWER 4 hours 
associated Completion to < 25% RTP.  
Time not met.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.2.2.1 Verify all MCPRs are greater than or equal Once within 
to the limits specified in the COLR. 12 hours after 

> 25% RTP 

AND 

24 hours 
thereafter 

(continued)
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MCPR 
3.2.2
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MCPR 
3.2.2

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.2.2.2 Determine the MCPR limits. Once within 
72 hours after 
each completion 
of SR 3.1.4.1 

AND 

Once within 
72 hours after 
each completion 
of SR 3.1.4.2 

AND 

Once within 
72 hours after 
each completion 
of SR 3.1.4.4

Quad Cities 1 and 2 3.2.2-2 Amendment No.



3.2 POWER DISTRIBUTION LIMITS 

3.2.3 LINEAR HEAT GENERATION RATE (LHGR)

LCO 3.2.3 

APPLICABILITY:

All LHGRs shall be less than or equal to the limits 
specified in the COLR.  

THERMAL POWER > 25% RTP.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Any LHGR not within A.1 Restore LHGR(s) to 2 hours 
limits, within limits.  

B. Required Action and B.1 Reduce THERMAL POWER 4 hours 
associated Completion to < 25% RTP.  
Time not met.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.2.3.1 Verify all LHGRs are less than or equal to Once within 
the limits specified in the COLR. 12 hours after 

> 25% RTP 

AND 

24 hours 
thereafter

Quad Cities 1 and 2

LHGR 
3.2.3
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APRM Gain and Setpoint 
3.2.4 

3.2 POWER DISTRIBUTION LIMITS 

3.2.4 Average Power Range Monitor (APRM) Gain and Setpoint

LCO 3.2.4

APPLICABILITY:

a. FDLRC and the ratio of MFLPD to Fraction of RTP (FRTP) 
shall be less than or equal to 1.0; or 

b. Each required APRM Flow Biased Neutron Flux-High 
Function Allowable Value shall be modified by the lesser 
of 1/FDLRC or FRTP/MFLPD; or 

c. Each required APRM gain shall be adjusted such that the 
APRM readings are > 100% times the higher of FRTP times 
FDLRC or of MFLPD.

THERMAL POWER a 25% RTP.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Requirements of the A.1 Satisfy the 6 hours 
LCO not met. requirements of the 

LCO.  

B. Required Action and B.1 Reduce THERMAL POWER 4 hours 
associated Completion to < 25% RTP.  
Time not met.
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APRM Gain and Setpoint 
3.2.4

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.2.4.1 -------------------- NOTE-----------------
Not required to be met if SR 3.2.4.2 is 
satisfied for LCO 3.2.4.b or LCO 3.2.4.c 
requirements.  

Verify FDLRC and the ratio of MFLPD to FRTP Once within 
are within limits. 12 hours after 

> 25% RTP 

AND 

24 hours 
thereafter 

SR 3.2.4.2 --------------------NOTE-----------------
Not required to be met if SR 3.2.4.1 is 
satisfied for LCO 3.2.4.a requirements.  

Verify each required: 12 hours 

a. APRM Flow Biased Neutron Flux-High 
Function Allowable Value is modified 
by less than or equal to the lesser of 
I/FDLRC or FRTP/MFLPD; or 

b. APRM gain is adjusted such that the 
APRM reading is > 100% times the 
higher of FRTP times FDLRC or of 
MFLPD.

Quad Cities 1 and 2 3.2.4-2 Amendment No.



APLHGR 
B 3.2.1

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) 

BASES

BACKGROUND The APLHGR is a measure of the average LHGR of all the fuel 
rods in a fuel assembly at any axial location. Limits on 
the APLHGR are specified to ensure that the criteria 
specified in 10 CFR 50.46 are met during the postulated 
design basis loss of coolant accident (LOCA). Additionally, 
for General Electric fuel types, APLHGR limits are specified 
to ensure that the fuel design limits identified in 
Reference I are not exceeded during anticipated operational 
occurrences (AOOs).  

APPLICABLE The analytical methods and assumptions used in evaluating 
SAFETY ANALYSES Design Basis Accidents (DBAs), that determine the APLHGR 

limits are presented in References 1, 2, 3, 4, and 5.  

LOCA analyses are performed to ensure that the determined 
APLHGR limits are adequate to meet the peak cladding 
temperature (PCT) and maximum oxidation limits of 
10 CFR 50.46. The analysis is performed using calculational 
models that are consistent with the requirements of 
10 CFR 50, Appendix K. A complete discussion of the 
analysis code is provided in References 1 and 5. The PCT 
following a postulated LOCA is a function of the average 
heat generation rate of all the rods of a fuel assembly at 
any axial location and is not strongly influenced by the rod 
to rod power distribution within an assembly. A 
conservative multiplier is applied to the LHGR and APLHGR 
assumed.in the. LOCA analysis to account for the uncertainty 
associated with the measurement of the APLHGR. For GE fuel, 
the APLHGR limits specified are equivalent to the LHGR of 
the highest powered fuel rod assumed in the LOCA analysis 
divided by the minimum anticipated local peaking factor.  
For Siemens Power Corporation fuel, APLHGR limits are 
typically set high enough such that the LHGR limits are more 
limiting than the APLHGR limits.  

For single recirculation loop operation, a conservative 
multiplier is applied to the exposure dependent APLHGR 
limits for two loop operation (Ref. 6). This additional 
limitation is due to the conservative analysis assumption of 

(continued)
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APLHGR 
B 3.2.1

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

an earlier departure from nucleate boiling with one 
recirculation loop available, resulting in a more severe 
cladding heatup during a LOCA.

For GE fuel types, the APLHGR limits also incorporate the 
results of the fuel.design limits. The analytical methods 
and assumptions used in evaluating the fuel design limits 
are presented in References 1, 2, 3 and 4. Fuel design 
evaluations are performed to demonstrate that the 1% limit 
on the fuel cladding plastic strain and other fuel design 
limits described in Reference 1 are not exceeded during AOOs 
for operation with LHGRs up to the operating limit LHGR.  
APLHGR limits are equivalent to the LHGR limit for each fuel 
rod divided by the local peaking factor of the fuel 
assembly. APLHGR limits are developed as a function of 
exposure to ensure adherence to fuel design limits during 
the limiting AOOs (Ref. 4).  

The APLHGR satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).  

LCO The APLHGR limits specified in the COLR are the result of 
the fuel design, DBA, and transient analyses. For two 
recirculation loops operating, the limit is dependent on 
exposure. With only one recirculation loop in operation, in 
conformance with the requirements of LCO 3.4.1, 
"Recirculation Loops Operating," the limit is determined by 
multiplying the exposure dependent APLHGR limit by a 
conservative multiplier determined by a specific single 
recirculation loop analysis (Ref. 6).  

APPLICABILITY The APLHGR limits are primarily derived from fuel design 
evaluations and LOCA and transient analyses that are assumed 
to occur at high power levels. Studies and operating 
experience have shown that as power i.s reduced, the margin 
to the required APLHGR limits increases. This trend 
continues down to the power range of 5% to 15% RTP when 
entry into MODE 2 occurs. When in MODE 2, the intermediate 
range monitor scram function provides prompt scram 
initiation during any significant transient, thereby 
effectively removing any APLHGR limit compliance concern in 
MODE 2. Therefore, at THERMAL POWER levels • 25% RTP, the 
reactor is operating with substantial margin to the APLHGR 
limits; thus, this LCO is not required.  

(continued)
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APLHGR 
B 3.2.1 

BASES (continued) 

ACTIONS A.1 

If any APLHGR exceeds the required limits, an assumption 
regarding an initial condition of the DBA and transient 
analyses may not be met. Therefore, prompt action should be 
taken to restore the APLHGR(s) to within the required limits 
such that the plant operates within analyzed conditions and 
within design limits of the fuel rods. The 2 hour 
Completion Time is sufficient to restore the APLHGR(s) to 
within its limits and is acceptable based on the low 
probability of a transient or DBA occurring simultaneously 
with the APLHGR out of specification.  

B.1 

If the APLHGR cannot be restored to within its required 
limits within the associated Completion Time, the plant must 
be brought to a MODE or other specified condition in which 
the LCO does not apply. To achieve this status, THERMAL 
POWER must be reduced to < 25% RTP within 4 hours. The 
allowed Completion Time is reasonable, based on operating 
experience, to reduce THERMAL POWER to < 25% RTP in an 
orderly manner and without challenging plant systems.  

SURVEILLANCE SR 3.2.1.1 
REQUIREMENTS 

APLHGRs are required to be initially calculated within 
12 hours after THERMAL POWER is Ž 25% RTP and then every 
24 hours thereafter. They are compared to the specified 
limits in the COLR to ensure that the reactor is operating 
within the assumptions of the safety analysis. The 24 hour 
Frequency is based on both engineering judgment and 
recognition of the slowness of changes in power distribution 
during normal operation. The 12"hour allowance after 
THERMAL POWER Ž 25% RTP is achieved is acceptable given the 
large inherent margin to operating limits at low power 
levels.  

(continued)
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APLHGR 
B 3.2.1

BASES (continued)

REFERENCES 1. NEDE-24011-P-A "General Electric Standard Application 
for Reactor Fuel" (as specified in Technical 
Specification 5.6.5).  

2. UFSAR, Chapter 4.  

3. UFSAR, Chapter 6.  

4. UFSAR, Chapter 15.  

5. EMF-94-217(NP), Revision 1, "Boiling Water Reactor 
Licensing Methodology Summary," November 1995.  

6. UFSAR, Section 6.3.3.2.2.4.

Quad Cities 1 and 2 B 3.2.1-4 Revision No.



MCPR 
B 3.2.2

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR) 

BASES

BACKGROUND MCPR is a ratio of the fuel assembly power that would result 
in the onset of boiling transition to the actual fuel 
assembly power. The MCPR Safety Limit (SL) is set such that 
99.9% of the fuel rods are expected to avoid boiling 
transition if the limit is not violated (refer to the Bases 
for SL 2.1.1.2). The operating limit MCPR is established to 
ensure that no fuel damage results during anticipated 
operational occurrences (AOOs). Although fuel damage does 
not necessarily occur if a fuel rod actually experienced 
boiling transition (Ref. 1), the critical power at which 
boiling transition is calculated to occur has been adopted 
as a fuel design criterion.

The onset of transition boiling is a phenomenon that is 
readily detected during the testing of various fuel bundle 
designs. Based on these experimental data, correlations 
have been developed to predict critical bundle power (i.e., 
the bundle power level at the onset of transition boiling) 
for a given set of plant parameters (e.g., reactor vessel 
pressure, flow, and subcooling). Because plant operating 
conditions and bundle power levels are monitored and 
determined relatively easily, monitoring the MCPR is a 
convenient way of ensuring that fuel failures due to 
inadequate cooling do not occur.

APPLICABLE 
SAFETY ANALYSES

The analytical methods and assumptions used in evaluating 
the AOOs to establish the operating limit MCPR are presented 
in References 2, 3, 4, 5, 6, 7, 8, and 9. To ensure that 
the MCPR SL is not exceeded during any transient event that 
occurs with moderate frequency, limiting transients have 
been analyzed to determine the largest reduction in critical 
power ratio (CPR). The types of transients evaluated are 
loss of flow, increase in pressure and power, positive 
reactivity insertion, and coolant temperature decrease. The 
limiting transient yields the largest change in CPR (ACPR).  
When the largest ACPR is added to the MCPR SL, the required 
operating limit MCPR is obtained.

(continued)
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MCPR 
B 3.2.2 

BASES 

APPLICABLE The MCPR operating limits derived from the transient 
SAFETY ANALYSES analysis are dependent on the operating core flow state 

(continued) (MCPRf) to ensure adherence to fuel design limits during the 
worst transient that occurs with moderate frequency as 
identified in UFSAR, Chapter 15 (Ref. 5).  

Flow dependent MCPR limits are determined by steady state 
thermal hydraulic methods with key physics response inputs 
benchmarked using the three dimensional BWR simulator 
code (Ref. 8) and a multichannel thermal hydraulic code 
(Ref. 9) to analyze slow flow runout transients on a cycle
specific basis. For core flows less than rated, the 
established MCPR operating limit is adjusted to provide 
protection of the MCPR SL in the event of an uncontrolled 
recirculation flow increase to the physical limit of the 
pump. Protection is provided for manual and automatic flow 
control by applying appropriate flow dependent MCPR 
operating limits. The MCPR operating limit for a given flow 
state is the greater of the rated conditions MCPR operating 
limit or the flow dependent MCPR operating limit. For 
automatic flow control, in addition to protecting the MCPR 
SL during the flow run-up event, protection is provided by 
the flow dependent MCPR operating limit to prevent exceeding 
the rated flow MCPR operating limit during an automatic flow 
increase to rated core flow. The operating limit is 
dependent on the maximum core flow limiter setting in the 
Recirculation Flow Control System.  

The MCPR satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).  

LCO The MCPR operating limits specified in the COLR are the 
result of the Design Basis Accident (DBA) and transient 
analysis. The operating limit MCPR is determined by the 
larger of the appropriate MCPRf or the rated condition MCPR 
limit.  

APPLICABILITY The MCPR operating limits are primarily derived from 
transient analyses that are assumed to occur at high power 
levels. Below 25% RTP, the reactor is operating at a low 
recirculation pump speed and the moderator void ratio is 
small. Surveillance of thermal limits below 25% RTP is 
unnecessary due to the large inherent margin that ensures 
that the MCPR SL is not exceeded even if a limiting 

(continued)
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MCPR 
B 3.2.2

BASES

APPLICABILITY 
(continued)

ACTIONS

transient occurs. Statistical analyses indicate that the 
nominal value of the initial MCPR expected at 25% RTP is 
> 3.5. Studies of the variation of limiting transient 
behavior have been performed over the range of power and 
flow conditions. These studies encompass the range of key 
actual plant parameter values important to typically 
limiting transients. The results of these studies 
demonstrate that a margin is expected between performance 
and the MCPR requirements, and that margins increase as 
power is reduced to 25% RTP. This trend is expected to 
continue to the 5% to 15% power range when entry into MODE 2 
occurs. When in MODE 2, the intermediate range monitor 
provides rapid scram initiation for any significant power 
increase transient, which effectively eliminates any MCPR 
compliance concern. Therefore, at THERMAL POWER levels 
< 25% RTP, the reactor is operating with substantial margin 
to the MCPR limits and this LCO is not required.

A.1

If any MCPR is outside the required limits, an assumption 
regarding an initial condition of the design basis transient 
analyses may not be met. Therefore, prompt action should be 
taken to restore the MCPR(s) to within the required limits 
such that the plant remains operating within analyzed 
conditions. The 2 hour Completion Time is normally 
sufficient to restore the MCPR(s) to within its limits and 
is acceptable based on the low probability of a transient or 
DBA occurring simultaneously with the MCPR out of 
specification.  

B.1 

If the MCPR cannot be restored to within its required limits 
within the associated Completion Time, the plant must be 
brought to a MODE or other specified condition in which the 
LCO does not apply. To achieve this status, THERMAL POWER 
must be reduced to < 25% RTP within 4 hours. The allowed 
Completion Time is reasonable, based on operating 
experience, to reduce THERMAL POWER to < 25% RTP in an 
orderly manner and without challenging plant systems.  

(continued)
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MCPR 
B 3.2.2 

BASES (continued) 

SURVEILLANCE SR 3.2.2.1 
REQUIREMENTS 

The MCPR is required to be initially calculated within 
12 hours after THERMAL POWER is 2 25% RTP and then every 
24 hours thereafter. It is compared to the specified limits 
in the COLR to ensure that the reactor is operating within 
the assumptions of the safety analysis. The 24 hour 
Frequency is based on both engineering judgment and 
recognition of the slowness of changes in power distribution 
during normal operation. The 12 hour allowance after 
THERMAL POWER Ž 25% RTP is achieved is acceptable given the 
large inherent margin to operating limits at low power 
levels.  

SR 3.2.2.2 

Because the transient analyses take credit for conservatism 
in the scram speed performance, it must be demonstrated that 
the specific scram speed distribution is consistent with 
that used in the transient analyses. SR 3.2.2.2 determines 
the actual scram speed distribution and compares it with the 
assumed distribution. The MCPR operating limit is then 
determined based on either the applicable limit associated 
with the scram times of LCO 3.1.4, "Control Rod Scram 
Times," or the realistic scram times. The MCPR limit, 
including the scram insertion times for rated and off-rated 
flow conditions, are contained in the COLR. This 
determination must be performed once within 72 hours after 
each set of scram time tests required by SR 3.1.4.1, 
SR 3.1.4.2, and SR 3.1.4.4 because the effective scram speed 
distribution may change during the cycle or after 
maintenance that could affect scram times. The 72 hour 
Completion Time is acceptable due to the relatively minor 
changes in the actual scram speed distribution expected 
during the fuel cycle.  

REFERENCES 1. NUREG-0562, June 1979.  

2. NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel" (as specified in Technical 
Specification 5.6.5).  

(continued)
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MCPR 
B 3.2.2 

BASES 

REFERENCES 3. UFSAR, Chapter 4.  
(continued) 

4. UFSAR, Chapter 6.  

5. UFSAR, Chapter.15.  

6. EMF-94-217(NP), Revision 1, "Boiling Water Reactor 
Licensing Methodology Summary," November 1995.  

7. NFSR-091, Benchmark of CASMO/MICROBURN BWR Nuclear 
Design Methods, Commonwealth Edison Topical Report, 
(as specified in Technical Specification 5.6.5).  

8. XN-NF-80-19(P)(A), Volume 1, Exxon Nuclear Methodology 
for Boiling Water Reactors - Neutronics Methods for 
Design and Analysis, (as specified in Technical 
Specification 5.6.5).  

9. XN-NF-80-19(P)(A), Volume 3, Exxon Nuclear Methodology 
for Boiling Water Reactors - THERMEX Thermal Limits 
Methodology Summary Description, (as specified in 
Technical Specification 5.6.5).
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LHGR 
B 3.2.3

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.3 LINEAR HEAT GENERATION RATE (LHGR) 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

The LHGR is a measure of the heat generation rate of a fuel 
rod in a fuel assembly at any axial location. Limits on 
LHGR are specified to ensure that fuel design limits are not 
exceeded anywhere in the core during normal operation, 
including anticipated operational occurrences (AOOs).  
Exceeding the LHGR limit could potentially result in fuel 
damage and subsequent release of radioactive materials.  
Fuel design limits are specified to ensure that fuel system 
damage, fuel rod failure, or inability to cool the fuel does 
not occur during the normal operations and anticipated 
operating conditions identified in References 1 and 2.

The analytical methods and assumptions used in evaluating 
the fuel system design are presented in References 1 and 2.  
The fuel assembly is designed to ensure (in conjunction with 
the core nuclear and thermal hydraulic design, plant 
equipment, instrumentation, and protection system) that fuel 
damage will not result in the release of radioactive 
materials in excess of the guidelines of 10 CFR, Parts 20, 
50, and 100. A mechanism that could cause fuel damage 
during normal operations and operational transients and that 
is considered in fuel evaluations is a rupture of the fuel 
rod cladding caused by strain from the relative expansion of 
the U02 pellet.

A value of 1% plastic strain of the fuel cladding has been 
defined as the limit below which fuel damage caused by 
overstraining of the fuel cladding is not expected to occur 
(Ref. 3).  

Fuel design evaluations have been performed and demonstrate 
that the 1% fuel cladding plastic strain design limit is not 
exceeded during continuous operation with LHGRs up to the 
operating limit specified in the COLR. The analysis also 
includes allowances for short term transient excursions 
above the operating limit while still remaining within the 
AOO limits, plus an allowance for densification power 
spiking.  

The LHGR satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).  

(continued)
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LHGR 
B 3.2.3

BASES (continued)

LCO The LHGR is a basic assumption in the fuel design analysis.  
The fuel has been designed to operate at rated core power 
with sufficient design margin to the LHGR calculated to 
cause a 1% fuel cladding plastic strain. The operating 
limit to accomplish this objective is specified in the COLR.

APPLICABILITY The LHGR limits are derived from fuel design analysis that 
is limiting at high power level conditions. At core thermal 
power levels < 25% RTP, the reactor is operating with a 
substantial margin to the LHGR limits and, therefore, the 
Specification is only required when the reactor is operating 
at Ž 25% RTP.  

ACTIONS A.1 

If any LHGR exceeds its required limit, an assumption 
regarding an initial condition of the fuel design analysis 
is not met. Therefore, prompt action should be taken to 
restore the LHGR(s) to within its required limits such that 
the plant is operating within analyzed conditions. The 
2 hour Completion Time is normally sufficient to restore the 
LHGR(s) to within its limits and is acceptable based on the 
low probability of a transient or Design Basis Accident 
occurring simultaneously with the LHGR out of specification.  

B.1 

If the LHGR cannot be restored to within its required limits 
within the associated Completion Time, the plant must be 
brought to a MODE or other specified condition in which the 
LCO does not apply. To achieve this status, THERMAL POWER 
is reduced to < 25% RTP within 4 hours. The allowed 
Completion Time is reasonable, based on operating 
experience, to reduce THERMAL POWER TO < 25% RTP in an 
orderly manner and without challenging plant systems.  

(continued)
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LHGR 
B 3.2.3

BASES (continued)

SURVEILLANCE 
REQUIREMENTS

SR 3.2.3.1

The LHGRs are required to be initially calculated within 
12 hours after THERMAL POWER is Ž 25% RTP and then every 
24 hours thereafter. They are compared to the LHGR limits 
in the COLR to ensure that the reactor is operating within 
the assumptions of the safety analysis. The 24 hour 
Frequency is based on both engineering judgment and 
recognition of the slow changes in power distribution during 
normal operation. The 12 hour allowance after THERMAL POWER 
Ž 25% RTP is achieved is acceptable given the large inherent 
margin to operating limits at lower power levels.  

REFERENCES 1. UFSAR, Chapter 4.  

2. UFSAR, Chapter 15.  

3. NUREG-0800, Section 4.2.II.A.2(g), Revision 2, 
July 1981.
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APRM Gain and Setpoint 
B 3.2.4 

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.4 Average Power Range Monitor (APRM) Gain and Setpoint 

BASES

BACKGROUND The OPERABILITY of the APRMs and their setpoints is an 
initial condition of all safety analyses that assume rod 
insertion upon reactor scram. Applicable general design 
criteria are discussed in UFSAR, Sections 3.1.2.1, 3.1.3.2, 
3.1.3.4, 3.1.3.5, and 3.1.4.8 (Ref. 1). This LCO is 
provided to require the APRM gain or APRM Flow Biased 
Neutron Flux-High Function Allowable Value (LCO 3.3.1.1, 
"Reactor Protection System (RPS) Instrumentation," Function 
2.b) to be adjusted when operating under conditions of 
excessive power peaking to maintain acceptable margin to the 
fuel cladding integrity Safety Limit (SL) and the fuel 
cladding 1% plastic strain limit.  

For General Electric (GE) fuel, the condition of excessive 
power peaking is determined by the ratio of the actual power 
peaking to the limiting power peaking at RTP. This ratio is 
equal to the ratio of the core limiting MFLPD to the 
Fraction of RTP (FRTP), where FRTP is the measured THERMAL 
POWER divided by the RTP. Excessive power peaking exists 
when: 

MFLPD > 1, 
FRTP 

indicating that MFLPD is not decreasing proportionately to 
the overall power reduction, or conversely, that power 
peaking is increasing. For Siemens (SPC) fuel, the 
condition of excessive power peaking is determined by Fuel 
Design Limit Ratio for Centerline Melt (FDLRC), which is 
defined as:

FDLRC (LHGR)(1.2) 
(TLHGR)(FRTP)

where LHGR is the Linear Heat Generation Rate, FRTP is the 
Fraction of Rated Thermal Power, and TLHGR is the Transient 
Linear Heat Generation Rate limit. The TLHGR limit is 
specified in the COLR and protects against fuel centerline 
melting and the fuel cladding 1% plastic strain during 
transient conditions throughout the life of the fuel.  

(continued)
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APRM Gain and Setpoint 
B 3.2.4

BASES

BACKGROUND 
(continued)

To maintain margins similar to those at RTP conditions, the 
excessive power peaking is compensated by a gain adjustment 
on the APRMs or modification of the APRM Neutron Flux-High 
Function Allowable Value. Either of these adjustments has 
effectively the same result as maintaining FDLRC and the 
ratio of MFLPD to FR.TP less than or equal to 1.0 and thus 
maintains RTP margins for APLHGR, MCPR, and LHGR.  
Adjustments are based on the lowest APRM Neutron Flux-High 
Function Allowable Value or highest APRM reading resulting 
from the two methods (GE or Siemens).

The normally selected APRM Flow Biased Neutron Flux-High 
Function Allowable Value positions the scram above the upper 
bound of the normal power/flow operating region that has 
been considered in the design of the fuel rods. The 
Allowable Value is flow biased with a slope that 
approximates the upper flow control line, such that an 
approximately constant margin is maintained between the flow 
biased trip level and the upper operating boundary for core 
flows in excess of about 45% of rated core flow. In the 
range of infrequent operations below 45% of rated core flow, 
the margin to scram is reduced because of the nonlinear core 
flow versus drive flow relationship. The normally selected 
APRM Allowable Value is supported by the analyses presented 
in Reference 2 that concentrate on events initiated from 
rated conditions. Design experience has shown that minimum 
deviations occur within expected margins to operating limits 
(APLHGR, MCPR, and LHGR), at rated conditions for normal 
power distributions. However, at other than rated 
conditions, control rod patterns can be established that 
significantly reduce the margin to thermal limits.  
Therefore, the APRM Flow Biased Neutron Flux-High Function 
Allowable Value may be reduced during operation when FDLRC 
or the combination of THERMAL POWER and MFLPD indicates an 
excessive power peaking distribution.  

APPLICABLE The acceptance criteria for the APRM gain or setpoint 
SAFETY ANALYSES adjustments are that acceptable margins (to APLHGR, MCPR, 

and LHGR) be maintained to the fuel cladding integrity SL 
and the fuel cladding 1% plastic strain limit.  

(continued)
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APRM Gain and Setpoint 
B 3.2.4

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

UFSAR safety analyses (Ref. 2) concentrate on the rated 
power condition for which the minimum expected margin to the 
operating limits (APLHGR, MCPR, and LHGR) occurs.  
LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE 
(APLHGR)," LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)," 
and LCO 3.2.3, "LINEAR HEAT GENERATION RATE (LHGR)," limit 
the initial margins to these operating limits at rated 
conditions so that specified acceptable fuel design limits 
are met during transients initiated from rated conditions.  
At initial power levels less than rated levels, the margin 
degradation of the APLHGR, the MCPR, or the LHGR during a 
transient can be greater than at the rated condition event.  
This greater margin degradation during the transient is 
primarily offset by the larger initial margin to limits at 
the lower than rated power levels. However, power 
distributions can be hypothesized that would result in 
reduced margins to the pre-transient operating limit. When 
combined with the increased severity of certain transients 
at other than rated conditions, the fuel design limits and 
MCPR SL could be approached. At substantially reduced power 
levels, highly peaked power distributions could be obtained 
that could reduce thermal margins to the minimum levels 
required for transient events. To prevent or mitigate such 
situations, either the APRM gain is adjusted upward by the 
higher of the core limiting value of FDLRC or the ratio of 
the core limiting MFLPD to the FRTP, or the APRM Flow Biased 
Neutron Flux-High Function Allowable Value is required to 
be reduced by the lesser of either the reciprocal of the 
core limiting FDLRC or by the ratio of FRTP to the core 
limiting MFLPD. Either of these adjustments effectively 
counters the increased severity of some events at other than 
rated conditions by proportionally increasing the APRM gain 
or proportionally lowering the APRM Flow Biased Neutron 
Flux-High Function Allowable Value, dependent on the 
increased peaking that may be encountered.

The APRM gain and setpoint satisfy Criteria 2 and 3 of 
10 CFR 50.36(c)(2)(ii).  

LCO Meeting any one of the following conditions ensures 

acceptable operating margins for events described above: 

a. Limiting excess power peaking; 

(continued)
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APRM Gain and Setpoint 
B 3.2.4 

BASES 

LCO b. Reducing the APRM Flow Biased Neutron Flux-High 
(continued) Function Allowable Value by multiplying the APRM Flow 

Biased Neutron Flux-High Function Allowable Value by 
the lesser of either 1/FDLRC or the ratio of FRTP and 
the core limiting value of MFLPD; or 

c. Increasing APRM gains to cause the APRM to read 
greater than or equal to 100 (%) times the higher of 
the core limiting value of FDLRC times FRTP or the 
core limiting MFLPD. This condition is to account for 
the reduction in margin to the fuel cladding integrity 
SL and the fuel cladding 1% plastic strain limit.  

For GE fuel, MFLPD is the ratio of the limiting LHGR to the 
LHGR limit for the specific bundle type. For Siemens fuel, 
FDLRC times FRTP is the ratio of the LHGR times 1.2 to 
TLHGR. As power is reduced, if the design power 
distribution is maintained, MFLPD and FDLRC are reduced in 
proportion to the reduction in power. However, if power 
peaking increases above the design value, the MFLPD and 
FDLRC are not reduced in proportion to the reduction in 
power. Under these conditions, the APRM gain is adjusted 
upward or the APRM Flow Biased Neutron Flux-High Function 
Allowable Value is reduced accordingly. When the reactor is 
operating with peaking less than the design value, it is not 
necessary to modify the APRM Flow Biased Neutron Flux-High 
Function Allowable Value. Adjusting APRM gain or modifying 
the APRM Flow Biased Neutron Flux-High Function Allowable 
Value is equivalent to maintaining FDLRC and the ratio of 
MFLPD to FRTP less than or equal to 1.0. as stated in the 
LCO.  

For compliance with LCO 3.2.4.b (APRM Flow Biased Neutron 
Flux-High Function Allowable Value modification) or LCO 
3.2.4.c (APRM gain adjustment), only APRMs required to be 
OPERABLE per LCO 3.3.1.1, Function 2.b are required to be 
modified or adjusted. In addition, each APRM may be allowed 
to have its gain adjusted or Allowable Value modified 
independently of other APRMs that are having their gain 
adjusted or Allowable Value modified.  

(continued)
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APRM Gain and Setpoint 
B 3.2.4

BASES (continued)

APPLICABILITY

ACTIONS

The FDLRC or the ratio of MFLPD to FRTP limit, APRM gain 
adjustment, or APRM Flow Biased Neutron Flux-High Function 
Allowable Value modification are provided to ensure that the 
fuel cladding integrity SL and the fuel cladding 1% plastic 
strain limit are not violated during design basis 
transients. As discussed in the Bases for LCO 3.2.1, 
LCO 3.2.2, and LCO 3.2.3 sufficient margin to these limits 
exists below 25% RTP and, therefore, these requirements are 
only necessary when the reactor is operating at 2 25% RTP.

A.1

If the APRM gain or Flow Biased Neutron Flux-High Function 
Allowable Value is not within limits while FDLRC or the 
ratio of MFLPD to FRTP exceed 1.0, the margin to the fuel 
cladding integrity SL and the fuel cladding 1% plastic 
strain limit may be reduced. Therefore, prompt action 
should be taken to restore FDLRC and the ratio of MFLPD to 
FRTP to within its required limit or make acceptable APRM 
adjustments such that the plant is operating within the 
assumed margin of the safety analyses.  

The 6 hour Completion Time is normally sufficient to restore 
either FDLRC and the ratio of MFLPD to FRTP to within limits 
or to adjust the APRM gain or modify the APRM Flow Biased 
Neutron Flux-High Function Allowable Value to within limits 
and is acceptable based on the low probability of a 
transient or Design Basis Accident occurring simultaneously 
with the LCO not met.  

B.1 

If FDLRC and the ratio of MFLPD to FRTP or the APRM Flow 
Biased Neutron Flux-High Functioh Allowable Value cannot be 
restored to within its required limits within the'associated 
Completion Time, the plant must be brought to a MODE or 
other specified condition in which the LCO does not apply.  
To achieve this status, THERMAL POWER is reduced to 
< 25% RTP within 4 hours. The allowed Completion Time is 
reasonable, based on operating experience, to reduce THERMAL 
POWER to < 25% RTP in an orderly manner and without 
challenging plant systems.  

(continued)

Quad Cities 1 and 2 B 3.2.4-5 Revision No.



APRM Gain and Setpoint 
B 3.2.4 

BASES (continued) 

SURVEILLANCE SR 3.2.4.1 and SR 3.2.4.2 
REQUIREMENTS 

FDLRC and the ratio of MFLPD to FRTP is required to be 
calculated and compared to 1.0 or APRM gain adjusted or APRM 
Flow Biased Neutron Flux-High Function Allowable Value 
modified to ensure that the reactor is operating within the 
assumptions of the safety analysis. These SRs. are only 
required to determine FDLRC and the ratio of MFLPD to FRTP 
and, assuming either exceeds 1.0, determine the appropriate 
APRM gain or APRM Flow Biased Neutron Flux-High Function 
Allowable Value and are not intended to be a CHANNEL 
FUNCTIONAL TEST for the APRM gain or Flow Biased Neutron 
Flux-High Function circuitry. SR 3.2.4.1 and SR 3.2.4.2 
have been modified by Notes, which clarify that the 
respective SR does not have to be met if the alternate 
requirement demonstrated by the other SR is satisfied. The 
24 hour Frequency of SR 3.2.4.1 is chosen to coincide with 
the determination of other thermal limits, specifically 
those for the APLHGR (LCO 3.2.1), MCPR (LCO 3.2.2), and LHGR 
(LCO 3.2.3). The 24 hour Frequency is based on both 
engineering judgment and recognition of the slowness of 
changes in power distribution during normal operation. The 
12 hour allowance after THERMAL POWER Ž 25% RTP is achieved 
is acceptable given the large inherent margin to APLHGR, 
MCPR, and LHGR operating limits at low power levels.  

The 12 hour Frequency of SR 3.2.4.2 is required when either 
FDLRC or the ratio of MFLPD to FRTP is greater than 1.0, 
because more rapid changes in power distribution are 
typically expected.  

REFERENCES 1. UFSAR, Sections 3.1.2.1, 3.1.3.2, 3.1.3.4, 3.1.3.5, 

and 3.1.3.8.  

2. UFSAR, Chapter 15.

Quad Cities I and 2 B 3.2.4-6 Revision No.



POWER DISTRIBUTION LIMITS
APLHGR 3/4.1 1A

3.11 - LIMITING CONDITIONS FOR OPERATION 4.11 - SURVEILLANCE REQUIREMENTS

A. AVERAGE PLANAR LINEAR HEAT 
GENERATION RATE

A. AVERAGE PLANAR LINEAR HEAT GENERATION RATE

All AVERAGE PLANAR UNEAR HEAT The APLHGRs shall be verified to be equal GENERATION RATES (APLHGR) shall not 2. L• / to or less than the limits specified In the exceed the limits specified In the CORE CORE OPERATING LIMITS REPORT.  OPERATING LIMITS REPORT.

PEFTIO NAMOE 1when THERMAL 
POWER is greater than or equal to 25% of 
RATED THERMAL POWER.  

With an APLHGR exceeding the limits 
specified in the CORE OPERATING LIMITS 
REPORT:

1. At least once per 24 hours, 

2. W•thin 12 hours after o a a 
THERMAL POWER ncr so at , 

-7,05. L~qof RATED THERMAL POWER,, and L 
. nitia y ea once per Ir hours 

"when e reactor operating 7a .  LIMIT GCO OL ROD RNfor.  

A OR. i , W ° 

*The p visions of pecificati 4.0.  
are 'applicaa . -,

(1 In~itia~e correctiW ACTI15Ww-ith -E "E \,mi ats, ano d 
2. Restore APLHGR to within the required 

limit within 2 hours.  

With the provisions of the ACTION above Ac r10OW( not met, reduce THERMAL POWER to less 
than 25% of RATED THERMAL POWER 
within the next 4 hours.

QUAD CITIES - UNITS 1 & 2 3/4.11-1 Amendment Nos. 185 & 182 
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DISCUSSION OF CHANGES 
ITS: 3.2.1 - AVERAGE PLANAR LINEAR HEAT GENERATION RATE 

ADMINISTRATIVE 

A. 1 In the conversion of the Quad Cities 1 and 2 current Technical Specifications 
(CTS) to the proposed plant specific Improved Technical Specifications (ITS), 
certain wording preferences or conventions are adopted that do not result in 
technical changes (either actual or interpretation). Editorial changes, 
reformatting, and revised numbering are adopted to make the ITS consistent with 
the BWR Standard Technical Specifications, NUREG-1433, Rev. 1 (i.e., the 
Improved Standard Technical Specifications (ISTS)).  

A.2 The Applicability for CTS 3/4.11 .A is "OPERATIONAL MODE 1, when 
THERMAL POWER is greater than or equal to 25 % of RATED THERMAL 
POWER." With THERMAL POWER > 25 % RTP, the unit will always be in 
MODE 1. Therefore, it is unnecessary to state "OPERATIONAL MODE 1" in 
the Applicability of CTS 3/4.11.A (ITS 3.2.1).  

TECHNICAL CHANGES - MORE RESTRICTIVE 

None 

TECHNICAL CHANGES - LESS RESTRICTIVE 

"Generic" 

LA. 1 The requirement in CTS 3.11 .A ACTION 1 to "Initiate corrective action within 
15 minutes" to restore the limit is proposed to be relocated to the Bases in the 
form of a discussion that "prompt action" should be taken to restore the 
parameter to within the limits. Immediate action may not always be the 
conservative method to assure safety. The ITS 3.2.1 ACTION A 2 hour 
Completion Time for restoration allows appropriate actions to be evaluated by 
the operator and completed in a timely manner. As such, the relocated 
requirement is not required to be in the ITS to provide adequate protection of the 
public health and safety. Changes to the Bases will be controlled by the 
provisions of the proposed Bases Control Program described in Chapter 5 of the 
ITS.

Quad Cities 1 and 2 1



DISCUSSION OF CHANGES 
ITS: 3.2.1 - AVERAGE PLANAR LINEAR HEAT GENERATION RATE 

TECHNICAL CHANGES - LESS RESTRICTIVE (continued) 

"Specific" 

L. 1 CTS 4.11.A.2 is proposed to be changed to eliminate confusion as to how often 
the current Surveillance is required (e.g., after every 15 % power change or at 
the end of any single power increase greater than 15%). Verifying the parameter 
within 12 hours of reaching or exceeding 25 % RTP will generally require that 
the Surveillance be performed sooner than the CTS 4.11 .A.2 requirement of 
"after completion of a THERMAL POWER increase of at least 15 % of RATED 
THERMAL POWER," but would also reduce the number of times the 
Surveillance must be conducted during a startup if it is conducted after every 
15 % power change. A single verification is considered sufficient during initial 
startup considering the large inherent margin to operating limits at low power 
levels. Following the initial verification, the Surveillance is performed every 24 
hours to identify any trends in these parameters that may lead to long term 
noncompliance. In addition, this change allows the Applicability to be entered 
(i.e., ;25 % RTP) prior to performing the Surveillance consistent with CTS 
4.0.D allowance of CTS 4.11 .A.4. Therefore, the specific Specification 4.0.D 
allowance of CTS 4.11 .A.4 is not necessary and has been deleted.  

L.2 CTS 4.11 .A.3, which requires the APLHGRs to be verified to be within the 
limits initially and every 12 hours when operating at a LIMITING CONTROL 
ROD PATTERN, is proposed to be deleted. A LIMITING CONTROL ROD 
PATTERN is currently defined as operating on a power distribution limit such as 
APLHGR. This condition is extremely unlikely and the Surveillance would 
seldom be required. Additionally, the initial Surveillance is superfluous as it 
would not be evident that a LIMITING CONTROL ROD PATTERN has been 
achieved until the Surveillance is performed. Therefore, the Surveillance 
Frequency has been deleted.  

RELOCATED SPECIFICATIONS 

None

Quad Cities 1 and 2 2



IT5 5.
MCPR 3/4.11.CPOWER DISTRIBUTION LIMITS

3.11 - LIMITING CONDITIONS FOR OPERATION 4.11 - SURVEILLANCE REQUIREMENTS

C. MINIMUM CRITICAL POWER RATIO C. MINIMUM CRICAL POWER RATIO

The MINIMUM CRITICAL POWER RATIO S• !4.%.I MCPR shall be determined to be equal to or 
(MCPR) shall be equal to or greater than the greater than the applicable MCPR operating 
MCPR operating limit specified in the CORE limit specified in the CORE OPERATING 
OPERATING UMITS REPORT. UMITS REPORT.

1. At least once per 24 hours,

APPLICABILITY: 

S. RATIOJAL MO whn THERMAL 
POWER is greater than or equal to 25% of 
RATED THERMAL POWER.  

ACTION: 

With MCPR less than the applicable MCPR 
ACTO-Io A operating limit as determined for one of the 

conditions specified in the CORE 
OPERATING UMITS REPORT: L _

(o4. poso of pecpficati7_ 4.0.1) 

kacL nrot poseJ

2. Restore MCPR to within the required 
limit within 2 hours.

j e- With the provisions of the ACTION above 
not met, reduce THERMAL POWER to less 
than 25% of RATED THERMAL POWER 
within the next 4 hours.

QUAD CITIES - UNITS 1 & 2 314.11-3 Amendment Nos.

oPae

/4 1

171 & 167
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DISCUSSION OF CHANGES 
ITS: 3.2.2 - MINIMUM CRITICAL POWER RATIO 

ADMINISTRATIVE 

A. 1 In the conversion of the Quad Cities 1 and 2 current Technical Specifications 
(CTS) to the proposed plant specific Improved Technical Specifications (ITS), 
certain wording preferences or conventions are adopted that do not result in 
technical changes (either actual or interpretation). Editorial changes, 
reformatting, and revised numbering are adopted to make the ITS consistent with 
the BWR Standard Technical Specifications, NUREG-1433, Rev. 1 (i.e., the 
Improved Standard Technical Specifications (ISTS)).  

A.2 The Applicability for CTS 3/4.11.C is "OPERATIONAL MODE 1, when 
THERMAL POWER is greater than or equal to 25 % of RATED THERMAL 
POWER." With THERMAL POWER Ž 25 % RTP, the unit will always be in 
MODE 1. Therefore, it is unnecessary to state "OPERATIONAL MODE 1" in 
the Applicability of CTS 3/4.11 .C (ITS 3.2.2).  

TECHNICAL CHANGES - MORE RESTRICTIVE 

M. 1 CTS 4.11.C requires the verification of the MCPR operating limits to be 
performed as specified in the COLR. Proposed ITS SR 3.2.2.2 specifies that the 
MCPR limits must be determined within 72 hours after each completion of ITS 
SR 3.1.4.1, SR 3.1.4.2, and SR 3.1.4.4 (control rod scram testing). This is a 
new requirement that assigns specific Surveillance Frequencies to the current 
practice for determining the MCPR Operating Limits based on Technical 
Specification Scram Speeds as specified in the COLR. This change is consistent 
with BWR ISTS, NUREG-1433, Revision 1, and its incorporation is necessary to 
ensure that MCPR limits are appropriately updated after scram time testing is 
complete. Since this change imposes added restraints on plant operation, it is 
considered a' more restrictive change.  

TECHNICAL CHANGES - LESS RESTRICTIVE 

"Generic" 

LA. 1 The requirement in CTS 3.11. C, ACTION 1, to "initiate corrective action within 
15 minutes," to restore the limit is proposed to be relocated to the Bases in the 
form of a discussion that "prompt action" should be taken to restore the 
parameter to within limits. Immediate action may not always be the conservative 
method to assure safety. The ITS 3.2.2 ACTION A two hour completion time 
for restoration allows appropriate actions to be evaluated by the operator and

Quad Cities 1 and 2 1



DISCUSSION OF CHANGES 
ITS: 3.2.2 - MINIMUM CRITICAL POWER RATIO 

TECHNICAL CHANGES - LESS RESTRICTIVE 

LA. 1 completed in a timely manner. As such, the relocated requirement is not 
(cont'd) required to be in the ITS to provide adequate protection of the public health and 

safety. Changes to the Bases will be controlled by the provisions of the proposed 
Bases Control Program described in Chapter 5 of the ITS.  

"Specific" 

L. 1 CTS 4.11 .C.2 is proposed to be changed to eliminate confusion as to how often 
the current Surveillance is required (e.g., after every 15 % power change or at 
the end of any single power increase greater than 15%). Verifying the parameter 
within 12 hours of reaching or exceeding 25 % RTP will generally require that 
the Surveillance be performed sooner than the CTS 4.11 .C.2 requirement of 
"after completion of a THERMAL POWER increase of at least 15 % of RATED 
THERMAL POWER," but would also reduce the number of times the 
Surveillance must be conducted during a startup if it is conducted after every 
15 % power change. A single verification is considered sufficient during initial 
startup considering the large inherent margin to operating limits at low power 
levels. Following the initial verification, the Surveillance is performed every 24 
hours to identify any trends in these parameters that may lead to long term 
noncompliance. In addition, this change allows the applicability to be entered 
prior to performing the surveillance, consistent with the CTS 4.0.D allowance of 
CTS 4.11.C.4. Therefore, the specific Specification 4.0.D allowance of CTS 
4.11 .C.4 is not necessary and has been deleted.  

L.2 CTS 4.11. C.3, which requires the MCPR to be verified to be within the limit 
initially and every 12 hours when operating at a LIMITING CONTROL ROD 
PATTERN, is proposed to be deleted. A LIMITING CONTROL ROD 
PATTERN is currently defined as operating on a power distribution limit, such 
as MCPR, the condition is extremely unlikely and the Surveillance would seldom 
be required. Additionally, the initial Surveillance is superfluous as it would not 
be evident that a LIMITING CONTROL ROD PATTERN has been achieved 
until the Surveillance is performed. Therefore, the Surveillance Frequency has 
been deleted.  

RELOCATED SPECIFICATIONS 

None

Quad Cities 1 and 2 2



-T T5--7 3.2.3
POWER DISTRIBUTION LIMITS

3.11 - LIMITING CONDITIONS FOR OPERATION 4.11 - SURVEILLANCE REQUIREMENTS
D. LINEAR HEAT GENERATION RATE Lro :•,.2 ,5 

The UNEAR HEAT GENERATION RATE 
(LHGR) for each type of fuel shall not 
exceed the limits specified in the CORE 
OPERATING LIMITS REPORT.  

APPLICABILITY: 

O -2- OPwhen THERMAL POWER is greater than or equal to 25% o 
RATED THERMAL POWER.  

ACTION: 

/• c" / AWith a LHGR exceeding the limits specifie in the CORE OPERATING LIMITS REPORT: 
CL-A" 1 1. Initiate orrective ACTIO within 15) 

minut , and 

2. Restore the LHGR to within the 
required limit within 2 hours.  

With the provisions of the ACTION above !(rlTdN 13 not met, reduce THERMAL POWER to less 
than 25% of RATED THERMAL POWER 
within the next 4 hours.

QUAD CITIES - UNITS 1 & 2

D. LINEAR HEAT GENERATION RATE

The LHGR shall be determined to be equal to or less than the limit:

1. At least once per 24 hours, 

2. Within 12 hours after om etio of a 
7-' THERMAL POWER ncr f 

1 of RATED THERMAL POWER, and 

f Q3. Initia#y and at lea once per 1 ours 
w h the reactor s operating ith a 2, 

LIITING CONT OL ROD PArERN for 

IL 

4 •. Th [~viin of 'eiict n -- 4 

d (.are yiot applica ~ej

3/4.11-4 Amendment Nos. 171 & 167
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DISCUSSION OF CHANGES 
ITS: 3.2.3 - LINEAR HEAT GENERATION RATE 

ADMINISTRATIVE 

A. 1 In the conversion of the Quad Cities 1 and 2 current Technical Specifications 
(CTS) to the proposed plant specific Improved Technical Specifications (ITS), 
certain wording preferences or conventions are adopted that do not result in 
technical changes (either actual or interpretation). Editorial changes, 
reformatting, and revised numbering are adopted to make the ITS consistent with 
the BWR Standard Technical Specifications, NUREG-1433, Rev. 1 (i.e., the 
Improved Standard Technical Specifications (ISTS)).  

A.2 The Applicability for CTS 3/4.11 .D is "OPERATIONAL MODE 1, when 
THERMAL POWER is greater than or equal to 25 % of RATED THERMAL 
POWER." With THERMAL POWER Ž 25 % RTP, the unit will always be in 
MODE 1. Therefore, it is unnecessary to state "OPERATIONAL MODE 1" in 
the Applicability of CTS 3/4.11.D (ITS 3.2.3).  

TECHNICAL CHANGES - MORE RESTRICTIVE 

None 

TECHNICAL CHANGES - LESS RESTRICTIVE 

"Generic" 

LA. 1 The requirement in CTS 3.11. D ACTION 1 to "initiate corrective action within 
15 minutes" to restore the limit is proposed to be relocated to the Bases in the 
form of a discussion that "prompt action" should be taken to restore the 
parameter to within the limits. Immediate action may not always be the 
conservative method to assure safety. The ITS 3.2.3 ACTION A 2 hour 
Completion Time for restoration allows appropriate actions to be evaluated by 
the operator and completed in a timely manner. As such, the relocated 
requirement is not required to be in the ITS to provide adequate protection of the 
public health and safety. Changes to the Bases will be controlled by the 
provisions of the proposed Bases Control Program described in Chapter 5 of the 
ITS.

Quad Cities 1 and 2 1



DISCUSSION OF CHANGES 
ITS: 3.2.3 - LINEAR HEAT GENERATION RATE 

TECHNICAL CHANGES - LESS RESTRICTIVE (continued) 

"Specific" 

L. 1 CTS 4.11.D.2 is proposed to be changed to eliminate confusion as to how often 
the current Surveillance is required (e.g., after every 15% power change or at 
the end of any single power increase greater than 15 %). Verifying the parameter 
within 12 hours of reaching or exceeding 25 % RTP will generally require that 
the Surveillance be performed sooner than the CTS 4.11 .D.2 requirement of 
"after completion of a THERMAL POWER increase of at least 15 % of RATED 
THERMAL POWER," but would also reduce the number of times the 
Surveillance must be conducted during a startup if it is conducted after every 
15 % power change. A single verification is considered sufficient during initial 
startup considering the large inherent margin to operating limits at low power 
levels. Following the initial verification, the Surveillance is performed every 24 
hours to identify any trends in these parameters that may lead to long term 
noncompliance. In addition, this change allows the Applicability to be entered 
(i.e., Ž25 % RTP) prior to performing the Surveillance consistent with CTS 
4.0.D allowance of CTS 4.11.D.4. Therefore, the specific Specification 4.0.D 
allowance of CTS 4.11 .D.4 is not necessary and has been deleted.  

L.2 CTS 4. 11.D.3, which requires the LHGRs to be verified to be within the limits 
initially and every 12 hours when operating at a LIMITING CONTROL ROD 
PATTERN, is proposed to be deleted. A LIMITING CONTROL ROD 
PATTERN is currently defined as operating on a power distribution limit such as 
LHGR, the condition is extremely unlikely and the Surveillance would seldom be 
required. Additionally, the initial Surveillance is superfluous as it would not be 
evident that a LIMITING CONTROL ROD PATTERN has been achieved until 
the Surveillance is performed. Therefore, the Surveillance Frequency has been 
deleted.  

RELOCATED SPECIFICATIONS 

None

Quad Cities 1 and 2 2



L POWER DISTRIBUTION LIMITS

3.11 - LIMIT-ING CONDITIONS FOR OPERATION 4.11 - SURVEILLANCE REQUIREMENTS 
B. 'TýRAq~ricUITIIk- n -..-

IPFRA c56Ij W h

The RANIEN LIEARHEA kg The value of FDLRC4 shall be verified: GENERATION RATE (TLHGR) shall be maintained such that the FUEL DESIGN 1. At least once per 24 hour-s, S ̂  - UMITING RATIO for CENTERLINE MELT SA5.Z.I. I 2-5 .' '•'Q'(FDLRC)W is less tha or equal to 1.0. 2. ýithin 12 hours afte pie' no a 9.2-16 Whe= F1Ci a to: THERMAL POWER as ta 
L2 .3 

of RATED THERMAL POWER, and 
.GR)FTP) -3. Initially and at least onc. q. I'

V/Witt nmet, 
' 259% 
'•ext

•'La '• MF.PD/FRTP is subotIthI f-. cru i

APP LIAB 3..,q.2. when the reactor is operating with FDLRC greater than or equal to 1.0.  
(-OPeRATINAL/,MaD-E 1),when THERMAL 4. he ovisions Specific ion .0.  POWER is greater than or equal to 25% of are 0ot applica RATED THERMAL POWER.  

W ith FDLRC g re ater th n 1 .0 8 1' See( 7 ' , I b, e /V 4u , F• -•hII 6-. ,D,# 
in e evee 

Vtive sho,1 6e-L~ hi s4 

1. Restore FDLRC to less then or equal to r +h J- - '

oL.eWsJ11tV~l1.) F/T7rP -,,,,c rDLRC- oo,/" 
2. Adjust the flow biased APRM 

specified in Specifications 2.2.A a-nd 3.2.E by 1IFDLRC, or 

3. Adjust 8 each APRM gain such that 
the APRM readings are 2: 100 times the 
FRACTION OF RATED THERMAL 
POWER (FRTPj times FDLRC.  

hthe provisions of the ACTION above not 
reduce THERMAL POWER to less than 
of RATED THERMAL POWER within the 4 hours. L z2- 22

QUAD CITIES - UNITS 1 & 2 3/4.1 1-2 Amendment Nos. 177 & 17e
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DISCUSSION OF CHANGES 
ITS: 3.2.4 - APRM GAIN AND SETPOINT 

ADMINISTRATIVE 

A. 1 In the conversion of the Quad Cities 1 and 2 current Technical Specifications 
(CTS) to the proposed plant specific Improved Technical Specifications (ITS), 
certain wording preferences or conventions are adopted that do not result in 
technical changes (either actual or interpretation). Editorial changes, 
reformatting, and revised numbering are adopted to make the ITS consistent with 
the BWR Standard Technical Specifications, NUREG-1433, Rev. 1 (i.e., the 
Improved Standard Technical Specifications (ISTS)).  

A.2 The CTS 3.11.B Action (with footnote a) provides an allowance to adjust the 
flow biased APRM setpoints (changed to Allowable Value as described in 
Discussion of Change A.5 below) or to adjust each APRM gain when FDLRC or 
MFLPD/FRTP is greater than 1.0. ITS 3.2.4 maintains this allowance in 
ACTION A, but also provides this allowance in the actual LCO. This is 
acceptable since CTS 3.11 .B allows continued operation for an unlimited amount 
of time (i.e., FDLRC and MFLPD/FRTP do not have to be restored to _• 1.0) 
with the APRM setpoints or gains adjusted. Therefore, this presentation 
preference is considered administrative. In addition, the title of the Specification 
has been changed from Transient LHGR in CTS 3/4.11.B to APRM Gain and 
Setpoint in ITS 3.2.4, to reflect these new LCO additions.  

A.3 The FUEL DESIGN LIMITING RATIO FOR CENTERLINE MELT (FDLRC) 
is defined in the CTS 1.0, Definitions Section, and is being retained in 
definitions in ITS Section 1.1. CTS 3.11 .B defines FDLRC consistent with the 
current and proposed definitions, except that in CTS 3.11 .B TLHGR is not 
indicated as a limit. However, based on the current methodology and definition, 
TLHGR is actually a limit. Since one purpose of the Definition Section is to 
minimize repetition so that requirements can be clearly defined it has been 
decided not to repeat the definition of FDLRC in ITS 3.2.4. The removal of this 
repeated definition is considered administrative since no requirements are being 
changed. This change is consistent with the BWR ISTS, NUREG-1433, Rev. 1.  

A.4 The Applicability for CTS 3/4.11 .B is "OPERATIONAL MODE 1, when 
THERMAL POWER is greater than or equal to 25 % of RATED THERMAL 
POWER." With THERMAL POWER Ž 25 % RTP, the unit will always be in 
MODE 1. Therefore, it is unnecessary to state "OPERATIONAL MODE 1" in 
the Applicability of CTS 3/4.11.B (ITS 3.2.4).  

A.5 The reference to the Trip Setpoint of the APRM Flow Biased Neutron 
Flux - High trip in CTS 3.11.1B ACTION 2, has been changed to Allowable 
Value since the Trip Setpoint is not included in the ITS (see Discussion of 
Change in the RPS Specification, ITS 3.3.1.1). As such, this change is 
considered administrative.

Quad Cities 1 and 2 1



DISCUSSION OF CHANGES 
ITS: 3.2.4 - APRM GAIN AND SETPOINT 

TECHNICAL CHANGES.- MORE RESTRICTIVE 

None 

TECHNICAL CHANGES - LESS RESTRICTIVE 

"Generic" 

LA. 1 The requirement in the CTS 3.11. B ACTION to "initiate corrective action within 
15 minutes" to restore the limit is proposed to be relocated to the Bases in the 
form of a discussion that "prompt action" should be taken to restore the 
parameter to within the limits. Immediate action may not always be the 
conservative method to assure safety. The ITS 3.2.4 ACTION A 6 hour 
Completion Time for restoration allows appropriate actions to be evaluated by 
the operator and completed in a timely manner. As such, the relocated 
requirement is not required to be in the ITS to provide adequate protection of the 
public health and safety. Changes to the Bases will be controlled by the 
provisions of the proposed Bases Control Program described in Chapter 5 of the 
ITS.  

LA.2 The detail in CTS 3.11.B footnote a that for GE fuel, MFLPD is substituted for 
FDLRC is proposed to be relocated to the Bases. ITS LCO 3.2.4.a requires 
FDLRC and the ratio of MFLPD to fraction of RTP (FRTP) to be less than or 
equal to 1.0. This will require that the most limiting value of FDLRC for 
Siemens fuel and the most limiting value of MFLPD/FRTP for GE fuel be less 
than or equal to 1.0. The Bases provides the details how each vendor protects 
the core from local peaking. As a result, this detail is not necessary to be 
included in the Technical Specifications to ensure the core is protected from local 
peaking. As such, the relocated details are not required to be in the ITS to 
provide adequate protection of the public health and safety. Changes to the Bases 
will be controlled by the provisions of the proposed Bases Control Program 
described in Chapter 5 of the ITS.  

"Specific" 

L. 1 CTS 3.11 .B ACTION 3, including footnote b, allows the APRM gain to be 
adjusted so that the APRM readings are greater than or equal to 100% times 
FRTP times FDLRC, provided that the adjusted APRM reading does not exceed 
100% of RATED THERMAL POWER and a notice of adjustment is posted on 
the reactor control panel. The posting of the adjustment in the control room is

Quad Cities 1 and 2 2



DISCUSSION OF CHANGES 
ITS: 3.2.4 - APRM GAIN AND SETPOINT 

TECHNICAL CHANGES - LESS RESTRICTIVE 

L. 1 not necessary to be described in Technical Specifications. This requirement is 
(cont'd) essentially an "operator aid" to remind the operators that an adjustment has been 

made. This requirement is not necessary in the Technical Specifications to 
ensure power is maintained within the limit allowed by the Operating License.  
Operators are required by 10 CFR 55 to comply with the Operating License.  
Therefore, this requirement has been deleted from Technical Specifications.  

L.2 CTS 4.11 .B.2 (the verification of FDLRC or MFLPD to FRTP) is proposed to 
be changed to eliminate confusion as to how often the current Surveillance is 
required (e.g., after every 15% power change or at the end of any single power 
increase greater than 15 %). Verifying the parameter within 12 hours of reaching 
or exceeding 25 % RTP will generally require that the Surveillance be performed 
sooner than the CTS 4.11..B.2 requirement of "after completion of a THERMAL 
POWER increase of at least 15 % of RATED THERMAL POWER," but would 
also reduce the number of times the Surveillance must be conducted during a 
startup if it is currently conducted after every 15 % power change. A single 
verification is considered sufficient during initial startup considering the large 
inherent margin to APLHGR, LHGR, and MCPR operating limits at low power 
levels. At higher power levels, core peaking is reduced and therefore the need to 
adjust the APRMs or Flow Biased Scram Setpoints is reduced. Following the 
initial verification, the Surveillance is performed every 24 hours to identify any 
trends in these parameters that may lead to long term noncompliance. However, 
since core nuclear instrumentation is monitored, any anomaly will be detected 
and corrected between required Surveillances during a power ascension. In 
addition, this change allows the Applicability to be entered prior to performing 
the Surveillance, consistent with the current Specification 4.0.D allowance of 
CTS 4.11 .B.4. Therefore, the specific Specification 4.0.D allowance of CTS 
4.11.B.4 is not necessary and has been deleted.  

RELOCATED SPECIFICATIONS 

None

Quad Cities 1 and 2 3



DISCUSSION OF CHANGES 
ITS: SECTION 3.2 - POWER DISTRIBUTION LIMITS BASES 

The Bases of the current Technical Specifications for this section (pages B 3/4.11-1 through 
B 3/4.11-4) have been completely replaced by revised Bases that reflect the format and 
applicable content of the Quad Cities 1 and 2 ITS Section 3.2, consistent with the BWR ISTS, 
NUREG-1433, Rev. 1. The revised Bases are as shown in the Quad Cities 1 and 2 ITS Bases.

Quad Cities 1 and 2 1



3.2 POWER DISTRIBUTION LIMITS 

3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)

LCO 3.2.1 

APPLICABILITY:

All APLHGRs shall be less than or equal to the limits 
specified in the COLR.  

THERMAL POWER a 25% RTP.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

f/ A. Any APLHGR not within A.I Restore APLHGR(s) to 2 hours limits. within limits.  

B. Required Action and B.1 Reduce THERPAL POWER 4 hours K • / associated Completion to < 25% RTP.  Time not met.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.2.1.1 Verify all .PLHGRs are less than or equal Once within 
to the limits specified in the COLR. 12 hours after 

'LILA > 25% RTP 

24 hours 
thereafter

BWR/4 STS
Rev 1, 04/07/95
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.2.1 - AVERAGE PLANAR LINEAR HEAT GENERATION RATE 

1 . There are no deviations from NUREG-1433, Revision 1, for proposed 
Specification 3.2.1.

Quad Cities 1 and 2 I



MCPR 
3.2.2

3.2 POWER DISTRIBUTION LIMITS 

3.2.2 MINIMUM CRITICAL POWER RATIO (NCPR)

LCO 3.2.2

- 0 q c APPLICABILITY:

All MCPRs shall be greater than or equal to the MCPR 
operating limits specified in the COLR.

THERMAL POWER a 25% RTP.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Any MCPR not within A.1 Restore NCPR(s) to 2 hours limits. within limits.  

B. Required Action and B.1 Reduce THERMAL POWER 4 hours associated Completion to < 25% RTP.  
Time not met.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.2.2.1 Verify all MCPRs are greater than or equal Once within to the limits specified in the COLR. 12 hours after 
k 25% RTP 

24 hours 
thereafter 

(continued)
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MCPR 
3.2.2

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY

SR 3.2.2.2 Determine the MCPR limits. Once within 
72 hours after 
each completion 
of SR 3.1.4.1 

Once within 
72 hours after 
each completion 
of SR 3.1.4.2

BWR/4 STS
Rev 1, 04/07/95

.6%~ AlIý

AND 

Ours 0--fit-C, 
ear-k r-oniple,-hon 

I. q

3.2-3



JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.2.2 - MINIMUM CRITICAL POWER RATIO 

1 . NUREG-1433, Revision 1, SR 3.2.2.2 requires the MCPR limit to be determined once 
within 72 hours after each completion of SR 3.1.4.1 and SR 3.1.4.2. SR 3.2.2.2 also 
needs to be performed after each completion of SR 3.1.4.4, which is the individual 
control rod scram test at high pressure, required after work that could affect the control 
rod scram speed. This change is necessary to ensure that the MCPR limits are 
appropriately updated after scram time testing is complete. This change is also 
consistent with TSTF-229, Rev. 0.

Quad Cities 1 and 2 1



LHGR43..3

3.2 POWlER DISTRIBUTION LIMITS 1 

3.2.3 LINEAR HEAT GENERATION RATE (LHGR)

LCO 3.2.3 All LHGRs shall be less than or equal to the l imits 
specified in the COLR.

APPLICABILITY: THERMAL POWER k 25% RTP.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Any LHGR not within A.1 Restore LHGR(s) to 2 hours 
limits, within limits.  

B. Required Action and B.I Reduce THERIAL POWER 4 hours 
associated Completion to < 25% RTP.  
Time not met.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.2.3.1 Verify all tHGRs are less than or equal to Once within 
the limits specified in the COLR. 12 hours after /25% RTP 

24 hours 
thereafter

BWR/4 STS
Rev 1, 04/07/95
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.2.3 - LINEAR HEAT GENERATION RATE 

1 . This reviewer's type of note has been deleted. This is not meant to be retained in the 
final version of the plant specific submittal.

Quad Cities 1 and 2 1



APRM Gain and
T -5lý)

3.2 POWER DISTRIBUTION LIMITS 7 • 
3.2.4 Average Power Range Monitor (APRI) Gain and Setpointd(Vj 

LCO 3.2.4 a . Ka8 ~shall be less than or equal to raction of R'01 

jVra- " • b. Each rired APB sL Wý or 

c. Each required APRN gain shall be adjusted iuch that the APWI readings are 2! 100% tiSSAFLPD.  
AP\4 LIe-CBIhIYer of F THRP i OWe R F>Lie- 2r T. (Flow B 4 -eutfvyk IFiW
APPLICABILITY: THERMAL POWER 2: 251 RTP. rciFe - tk -b4e

{ý 2,- FRL7p /Mr P 0

I/,ffIlr \ 

4c6 )

B. Req 
\ Ad• ass 

Tim 
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uired Action and 
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APRM Gain and Setpointf

SURVEILLANCE REOUIREMENTS

SURVEILLANCE

SR 3.2.4.1 NOTE 
Not required to be met if SR 3.2.4.2 is 
satisfied for LCO 3.2.4 borc 
requirements. .--tl iz

Verify within limits.

~ Q~t.rk~o o. 3 
F14MD1f +a F67~P !A-

SR 
f4, tl, & )

3.2.4.2 -NOTE 
Not required to be met if SR 3.2.4.1 is 
satisfied for LCO 3.2.4 T •a 
requirements.

FREQUENCY

4

Once within 
12 hours after 
> 25% RTP 

ANR 

24 hours 
thereafter

V '~tte- 15 rndd )LAS4LCL &s7ej ~ 0ý-++ ,~eapx 
ZiooZ4~ 41e.h~h~r FIRP/C lLco-

M ';L1 PD.

BWR/4 STS Rev 1, 04/07/95

/(�
" q

'I

3.2-6

I

aa c_ý\ ý-e T5 ik%"A '.



JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS: 3.2.4 - APRM GAIN AND SETPOINT 

1. Typographical/grammatical error corrected.  

2, This reviewer's type of note has been deleted. This is not meant to be retained in the 
final version of the plant specific submittal.  

3. Changes have been made (additions, deletions, and/or changes to the NUREG) to 
reflect the plant specific nomenclature, number, reference, system description, analysis 
description (Quad Cities uses both GE and Siemens fuel), or licensing basis description.  

4. The APRM setpoint modification is not cycle specific. Therefore, references to the 
COLR have been deleted and the proper modification to the "setpoint" has been 
provided. This modification is consistent with the CTS and Bases. In addition, the 
word "setpoint" has been replaced with the name of the actual APRM Function that is 
being modified, consistent with similar statements in other places in the ITS. Also, the 
acronym "FRTP" has been defined in ITS 3.2.4.a consistent with the plant specific use 
for APRM gain adjustment. ITS SR 3.2.4.2 has been modified to reflect the changes 
made to the LCO.  

5. Editorial change to be consistent with similar statements in other places in the ITS.

Quad Cities 1 and 2 1



APLHGR 
B 3.2.1

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) 

BASES

BACKGROUND The APLHGR is a measure of the average LHGR of 
rods in a fuel assembly at, any axial location.  
the A HGR are specified to ensure/at the UE 
mts iden11 iea in Reference 1 are not(exceed

all the fuel 
Limits on

The analytical methods and assumptions used in evaluating thle fuel desi1n , 0tts are presented in References Ia Th analytical methods and assumptions used in evaluatingg 
Design Basis Accidents (DBU) a C 

t.at determine the APLHGR limits are presented in References 1, 2, 3, 4,1M and 0.--

' Based on analys@ of limiting plant trasients (other han core flow incr ses) over a range of %ower and flow conditions, p er dependent multipli rs, MAPFACv, a also generated. e6e to the sensitivity f the transien response to initial c re fl w eel a OW levels below hosee at 

(continued) 
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All C6A1AjAfS ar- L4l~ w "~ ~rwaS- lh~j;(4.0d APLHGR B 3.2.1

BASES

APPLICABLE which ur ie syop valve closure nd turbine contr Ivalve SAFETY ANALYSES fast closure s iam trips are byp; ssed, both high nd low (continued) core flow MAPFC limits are p ided for operat' n at power fas lo wu coAPI va v tlAwv& ive v B .'- If ;a, levels betwee25% RTP and the reviously menti ed bypass $--id L K ,,( Mpower level. The exposure de ndent APLHGR li ts are reduced by PFACp and KAPFAC at various oper ing 1.001C arjsms 4v Aautw* 4w' conditions o ensure that al fuel design cri na are met +*Ae- uwkcer~a~ioA aISSged WA for normal operation and A . A complete d' cussion of the VN w4r~ -t Art a de i p i R
'r tc dKft%3r Cow~J I LOCA analyses are 43b performed to ensure that 4 hi SAPLHGR limits are adequate to meet the 1) and maximum oxidation limits of 10 CFR 50.46. The an ysis is performed using calculational models that are consistent with the requirements of 10 CFR 50, Appendix K. A complete discussion of the analysis code is provided in Referen The PCT following a postulated LOCA is a function of the\4 average heat generation rate of all the rods of a fuel assembly at any axial locatioh and is not strongly influenced §y the rod to rod power distribution within an ass APLHGR limits specified are equivalent to the LHGR of the highest powered fuel rod assumed in the LOCA analysis ve local peaking factor.  

onservatle 2 itlpf-- F 7 asA u Me •as* in

-, LW6~ ~ For si erecirculation loop operation, 
This dý+, 1, .is due'to the conservative analysis assumption of an earlier departure from nucleate boiling with one recirculation loop available, resulting in a more severe F.. GC ove ra A5A cladding heatup during a. LOCA. go v. A ..  

i / he APLHGR satisfies Criterion 2 of " • A 

LCO The APLHGR limits specified in the COLR are the result of the fuel design, DBA, and transient analyses. For two (•p • _•• recirculation loops operating, the limit isfd n d _ .• tpy~n p•sairo e IMAPFACp anFdffdos • poim-s the ex fsure depend ift ALHGR jjimit -; With only one 
recircu a ion oop in operation, in conformance with the requirements of LCO 3.4.1, "Recirculation Loops Operating,'

(continued) 

BWR/4 STS
U Rev 1, 04/07/95



BASES

LCO 

(continued) 

APPLICABILITY

APLHGR 
B 3.2.1

the limit is determined b multiplying the'exposure 
dependent APLHGR limit by he! sa•,I er oteiTzner MAýiJ 14P A(:-/ anda .7b wh Tr 0.7 hs nrdetermned by a 

specific single recirculation loop analysis (Ref. ).  

The APLHGR limits are primarily derived from fuel design evaluations and LOCA and transient analyses that are assumed to occur at high power levels. .les n J.cun1lns (Ruzr.  and operating experience have shown that as power is 1 reduced, the margin to the required APLHGR limits increases. b..I This trend continues down to the power range of 5% to 15% RTP when entry into MODE 2 occurs. When in MODE 2, the intermediate range monitor scram function provides prompt scram initiation during any significant transient, thereby effectively removing any APLHGR limit compliance concern in NODE 2. Therefore, at THERMAL POWER levels s 25% RTP, the reactor is operating with substantial margin to the APLHGR limits; thus, this LCO is not required.

ACTIONS A.1 

If any APLHGR exceeds the required limits, an assumption regarding an initial condition of the DBA and transient analyses may not be met. Therefore, prompt action should be taken to restore the APLHGR(s) to within the required limits such that the plant operates within analyzed conditions and within design limits of the fuel rods. The 2 hour Completion Time is sufficient to restore the APLHGR(s) to within its limits and is acceptable based on the low probability of a transient or DBA occurring simultaneously with the APLHGR out of specification.  

If the APLHGR cannot be restored to within its required limits within the associated Completion Time, the plant must be brought to 0 a NODE or other specified condition in LEI which the LCO does not apply. To achieve this status, THERMAL POWER must be reduced to < 25% RTP within 4 hours.  The allowed Completion Time is reasonable, based on 

(continued) 
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APLHGR 
B 3.2.1

BASES 

ACTIONS L1 (continued) 

operating experience, to reduce THERMAL POWER to < 25% RTP 
in an orderly manner and without challenging plant systems.

SR 3.2.1.1 

APLHGRs are required to be initially calculated within 
12 hours after THERMAL POWER is k 25% RTP and then every 
24 hdurs thereafter. They are compared to the specified 
limits in the COLR to ensure that the reactor is operating within the assumptions of the safety analysis. The 24 hour Frequency is based on both engineering judgment and recognition of the slowness of changes in power distribution during normal operation. The 12 hour allowance after THERMAL POWER Ž 25% RTP is achieved is acceptable given the large inherent margin to operating limits at low power levels.

REFERENCES 1. NEDd24011-P-A " 
for Reactor Fuel 

L- - 1 FSAR, Chapter 44 

3. FSAR' Chapter 46, 

4. FSAR, Chapter'f{l!

General Electric Standard Application

ell 5pe-CIieJ.i .hi-'

[Plant specific ingle loop operation).  

[Plant specif* load line limit analysysJ.  

[Plant Spec* ic Average Power Range onitor, Rod Block Monitor an Technical Specificatio Improvements 
(ARTS) Pr ram].  

NEDO-30 •-A, "Steady State Nuc ar Methods," May 19•/

t'.i -tk~deI?1 5u gF - am r .(~ ov; es I.a-W I 9

(continued) 
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APLHGR 
B 3.2.1

BASES

REFERENCES 
(continued)

9. NEDD-24154, * ualification of the On Dimensional Core 

Transient Ho el for Boiling Water RR ctors," 
October 197 

[Plant spific loss of coolant a cident analysis].
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.2.1 - AVERAGE PLANAR LINEAR HEAT GENERATION RATE 

1. Changes have been made (additions, deletions, and/or changes to the NUREG) to 
reflect the plant specific nomenclature, number, reference, system description, analysis 
description, or licensing basis description.  

2. Editorial changes made to be consistent with similar statements in other places in the 
Bases.  

3. The brackets have been removed and the proper plant specific value/information 
included.

Quad Cities 1 and 2 I



MCPR 
B 3.2.2

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR) 

BASES

MCPR is a ratio of the fuel assembly power that would result 
in the onset of boiling transition to the actual fuel 
assembly power. The MCPR Safety Limit (SL) is set such that 
99.9% of the fuel rodsA&void boiling transition if the limit 

)is not violated (refer to the Bases for SL 2.1.1.FC-The 
operating limit MCPR is established to ensure that no fuel - 3j 
damage results during anticipated operational occurrences 
(AOOs). Although fuel damage does not necessarily occur if 
a fuel rod actually experienced boiling transition (Ref. 1), 
the critical power at which boiling transition is calculated 
to occur has been adopted as a fuel design criterion.

The onset of transition boiling is a phenomenon that is 
readily detected during the testing of various fuel bundle 
designs. Based on these experimental data, correlations 
have been developed to predict critical bundle power (i.e., 
the bundle power level at the onset of transition boiling) 
for a given set of plant parameters (e.g., reactor vessel 
pressure, flow, and subcooling). Because plant operating 
conditions and bundle power levels are monitored and 
determined relatively easily, monitoring the MCPR is a 
convenient way of ensuring that fuel failures due to 
inadequate cooling do not occur.

APPLICABLE 
SAFETY ANALYSES

The analytical methods and assumptions used in evaluating 
the AO~s to establish the operating imit NCPR are presented in References 2, 3, 4, 5, 6, 7, an Toensure that the 

NCPR SL is not exceeded during any transient event that occurs with moderate frequency, limiting transients have 
been analyzed to determine the largest reduction in critical 
power ratio (CPR). The types of transients evaluated are 
loss of flow, increase in pressure and power, positive 
reactivity insertion, and coolant temperature decrease. The 
limiting transient yields the largest change in CPR (LCPR).  
When the largest LCPR is added to the MCPR SL, the required 
operating limit MCPR is obtained.

The MCPR operating limits derived from the transient 
analysis are dependent on the operating core flow wer 

(continued)
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BAlcAESe 

BASES

a~ ~ r 41/ 1~ids LA_ 1 J-

( 'ý ,J =0 r "

APPLICABLE 
SAFETY ANALYS 

(continued)

4a11 a M I.'hne

state (MCPRf n 1sec i to ensure adherence toJ ES fuel design limits during the worst transient that occursc , 
with moderate frequency eetst . 7./and UP. AFTowYdependent 
MCPR limits are determine- by steady state thermal hydraulic 
methods with key physics response inputs benchmarked using 
the three dimensional BWR simulator code (Ref. A)to analYze 
slow flow runout transients. The operating limi is.  
dependent on the maximum core flow limiter setting in the 
Recirculation Flow Control System.

fPower depndent MCPR limit (MCPRp) are determin d mainly by the one mensional transitnt code (Ref. 10). ue to the 
sensltivty of the transipnt response to initi core flow 
levels power levels bow those at which t turbine sto 
valve closure and turbi control valve fast osure scrams 
re by ssed, high and flow MCPR4 operati g limits are 

provid for operating tween 25% RTP and t e previously 
menti ed bypass power evel..

The MCPR satisfies Criterion 2 of ( ,ge .

The MCPR operating limits specified in the COLR are the result of the Design Basis Accident (DBA) and transient analysis. The operating limit NCPR is determined by the 
l arger of the MC PRf MC X7imM-7_

PPLICABILITY The MCPR operating limits are primarily derived from 
transient analyses that are assumed to occur at high power levels. Below 25% RTP, the reactor is operating at a 

recirculation pump speed and the moderator void ratio is small. Surveillance of thermal limits below 25% RTP is unnecessary due to the large inherent margin that ensures that the MCPR SL is not exceeded even if a limiting transient occurs. Statistical analyses indicate that the nominal value of the initial NCPR expected at 25% RTP is > 3.5. Studies of the variation of limiting transient behavior have been performed over the range of power and flow conditions. These studies encompass the range of key actual plant parameter values important to typically limiting transients. The results of these studies 
demonstrate that a margin is expected between performance 
and the MCPR requirements, and that margins increase as

(continued)
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Insert ASA 

on a cycle-specific basis. For core flows less than rated, the established 
MCPR operating limit is adjusted to provide protection of the MCPR SL in the 
event of an uncontrolled recirculation flow increase to the physical limit of 
the pump. Protection is provided for manual and automatic flow control by 
applying appropriate flow dependent MCPR operating limits. The MCPR operating 
limit for a given flow state is the greater of the rated conditions MCPR 
operating limit or the flow dependent MCPR operating limit. For automatic 
flow control, in addition to protecting the MCPR SL during the flow run-up 
event, protection is provided by the flow dependent MCPR operating limit to 
prevent exceeding the rated flow MCPR operating limit during an automatic flow 
increase to rated core flow.

Insert Page B 3.2-7



NCPR 
B 3.2.2

BASES 

APPLICABILITY power is reduced to 25% RTP. This trend is expected to (continued) continue to the 5% to 15% power range when entry into MODE 2 
occurs. When in MODE 2, the intermediate range monitor 
provides rapid scram initiation for any significant power 
increase transient, which effectively eliminates any MCPR 
compliance concern. Therefore, at THERMAL POWER levels 
< 25% RTP, the reactor is operatingwith- substantial margin 
to the MCPR limits and this LCO is not required.  

ACTIONS Ad 

If any MCPR is outside the required limits, an assumption 
regarding an initial condition of the design basis transient analyses may not be met. Therefore, prompt action should be taken to restore the MCPR(s) to within the required limits 
such that the plant remains operating within analyzed 
conditions. The 2 hour Completion Time is normally 
sufficient to restore the MCPR(s) to within its limits and is acceptable based on the low probability of a transient or DBA occurring simultaneously with the MCPR out of 
specification.  

Li 

If the MCPR cannot be restored to within .its required limits within the associated Completion Time, the plant must be 
brought to a MODE or other specified condition in which the LCO does not apply. To achieve this status, THERMAL POWER 
must be reduced to < 25% RTP within 4 hours. The allowed Completion Time is reasonable, based on operating 
experience, to reduce THERMAL POWER to < 25% RTP in an 
orderly manner and without challenging plant systems.  

SURVEILLANCE 3...1 
REQUIREMENTS 

The MCPR is required to be initially calculated within 
12 hours after THERMAL POWER is _ 25% RTP and then every 
24 hours thereafter. It is compared to the specified limits in the COLR to ensure that the reactor is operating within 
the assumptions of the safety analysis. The 24 hour 
Frequency is based on both engineering judgment and 

(continued)

BWR/4 STS
Rev 1, 04/07/95B 3.2-8



All catits ai&f-t DL fAG_ 0oA4trW%.at& ;4~(

SURVEILLANCE 
REQUIREMENTS

SR (continued) 

recognition of the slowness of changes in power distribution 
during normal operation. The 12 hour allowance after 
THERMAL POWER ý 25% RTP is achieved is acceptable given the 
large inherent margin to operating limits at low power 
levels.

o Because the transient analys take@ credit for conservatism ra4yd .(oojeoo,;4-ibs, in the scram speed performance, it must be demonstrated that •,'t e aa,aej iAf+k the specific scram speed distribut_ is consistent with 
that used in the transient analys SR 3.2.2.2 determines o&4 - Of F T In sure the actual scram speed •- distrb-u io• •ar with the assumed distribution. The 
CPRn oper-afng imit 1 hen determined based on l 

(CI 4 1 M -PWIawe the app Ica e imitepiu ng. 1 *scram times of LCO 3.1.4Control R cram 
AISOCIA 40 8ZI L realistic scram timesk- 1s . Th p' a ,, 

W;A / + must be donce within 72 hours after each t of SR334.4- 5 scram time tests uired by SR 3.1.4. an 3.1.4,0. .  because the effective scram speed dist-Wbution may chafge -( "dVr•in-the c-cij, The 72 hour Completion Time is acceptabi e due to te relatiye minor changes in(Xexpected during the fuel cycle. -- ecctdsr.' pd S ki N

REFERENCES 1. NUREG-0562, June 1979.  
6'r af+r ma;dtaitc 2.>NED N-24011-P-A, "General Electric'Standard Application 

i f(01 Ofor Reactor Fuel" ( es a 

3. FSAR, Chapter i44 -r- I . Tp~l -fea11t~ 
4. ( SMR, Chapter'>[6:: \ TeW,-4 1, C l-SeL'- .C~~11

t, Chapter 1,

I: [~Plntpecific single lo• operation].•' [7 Plai• specific load lini limit analysisli 

(continued) 
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.2.2 - MINIMUM CRITICAL POWER RATIO 

1. Changes have been made (additions, deletions, and/or changes to the NUREG) to 
reflect the plant specific nomenclature, number, reference, system description, analysis 
description, or licensing basis description.  

2. Typographical error corrected.  

3. Changes have been made to reflect those changes made to the Specification.  

4. The brackets have been removed and the proper plant specific value/information 
included.

Quad Cities 1 and 2 I



LHGR 
B 3.2.3 

B 3.2 POWER DISTRIBUTION LIMITS N 
B 3.2.3 LINEAR HEAT GENERATION RATE (LHGR) _O__M__ona_) 

BASES 

BACKGROUND The LHGR is a measure of the heat generation rate of a fuel 
rod in a fuel assembly.at. anyi axial location. Limits on 
LHGR are specified to ensure that fuel design limits are not 
exceeded anywhere in the core during normal operation, 
including anticipated operational occurrences (AOOs).  

•orh^ Io r•• Exceeding the LHGR limit could potentially result in fuel rN,;iD damage and subsequent release of radioactive materials.  and Fuel design limits are specified to ensure that fuel system 
damagle, fuel rod failure, or inability to cool the fuel does not occur during thekanticipated operating conditions 
identified in Reference 1.  

APPLICABLE The analytical methods and assumptions used in evaluating SAFETY ANALYSES the fuel system design are presented in References I and 2.  
The fuel assembly is designed to ensure (in conjunction with 
the core nuclear and thermal hydraulic design, plant 
equipment, instrumentation, and protection system) that fuel 

Sdamage will not result in the release of radioactive 
materi in excess of the guidelines of 10 CFR, Parts 20, 

•r ftr 5,, ad 100. mechanismn that could cause fuel damage ',i•_ A ........ %--• Iurin operational transients and that considered in f fuel evaluations 

tereltv ex nsio of the U pelle n, ..  
S ove ,-- - gup of the fuel red 

A value of erplati c srain of the fuel cladding has been 

defined as the limit below which fuel damage caused by 
overstraining of the fuel cladding is not expected to occur 
(Ref. 3).  

Fuel design evaluations have been performed and demonstrate that the o1%f fuel cladding plastic strain design limit is 

not exceede during continuous operation with LHGRs up to 

(continued)
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w , ~ 3..2.3 

W Ia? +h'7 A0

The LHGR satisfies Criterion 2 off

APPLICABLE the operating limit specified in the COLR. The analysiss SAFETY ANALYSES also includes allowances for short term transient 
(continued) - ___ above the operating limit &Wace = 2-f ' -an allowance for densification power spiking.

The LHGR is a basic assumption in the fuel design analysis.  
The fuel has been designed to operate at rated core power 
with sufficient design margin to the LHGR calculated to 
cause a 1% fuel cladding plastic strain. The operating 
limit to accomplish this objective is specified in the COLR.

APPLICABILITY The LHGR limits are derived from fuel design analysis that 
is limiting at high power level conditions. At core thermal 
power levels < 25% RTP, the reactor is operating with a 
substantial margin to the LHGR limits and, therefore, the 
Specification is only required when the reactor is operating 
at z 25% RTP.

ACTIONS 

If any LHGR exceeds its required limit, an assumption 
regarding an initial condition of the fuel design analysis 
is not met. Therefore, prompt action should be taken to 
restore the LHGR(s) to within its required limits such that the plant is operating within analyzed conditions. The 2 hour Completion Tim is normally sufficient to restore the LHGR(s) to within its limits and is acceptable based on the low probability of a transient or Design Basis Accident occurring simultaneously with the LHGR out of specification.  

.L1 

If the LHGR cannot be restored to within its required limits within the associated Completion Time, the plant must be 
brought to a MODE or other specified condition in which the 
LCO does not apply. To achieve this status, THERMAL POWER 
is reduced to < 25% RTP within 4 hours. The allowed 

(continued)
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L

LHGR q l

BASES 

ACTIONS Li. (continued) 

Completion Time is reasonable, based on operating 
experience, to reduce THERMAL POWER TO < 25% RTP in an 
orderly manner and without challenging plant systems.

SURVEILLANCE 
REQUIREMENTS

REFERENCES

The LH&(_ uired to be "nitially calculated within t 
12 hours after THERMAL POWER is > 251 RTP and then every 
24 hours thereafter. compared to the QRR!33ý imits 
in the COLR to ensure that the reactor is operating win]i'
the assumptions of the safety analysis. The 24 hour 
Frequency is based on both engineering judgment and 
recognition of the slow changes in power distribution during 
normal operation. The 12 hour allowance after THERMAL POWER 
k 25% RTP is achieved is acceptable given the large inherent 
margin to operating limits at lower power levels.

PSAR, czli 

2 .' FSAR, bz7f 

3. NUREG-0800, SectionII.A.2(g), Revision 2, July 1981.

I.

BWR/4 STS
Rev 1, 04/07/958 3.2-13



JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.2.3 - LINEAR HEAT GENERATION RATE 

1. Changes have been made to reflect those changes made to the Specification.  

2. Changes have been made (additions, deletions, and/or changes to the NUREG) to 
reflect the plant specific nomenclature, number, reference, system description, analysis 
description, or licensing basis description.  

3. The brackets have been removed and the proper plant specific information/value has 
been provided.  

4. Editorial change made for enhanced clarity or to be consistent with similar statements 
in other places in the Bases.

Quad Cities 1 and 2 I



APRM Gain and Setpoii

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.4 Average Power Range Monitor (APRM) Gain and Setpol 

BASES

BACKGROUND The OPERABILITY of the APRMs and their' 
initial condition of all safety analyst

F( v% IIc#1 t 

4 9s I$rm'~&-iI

IGUE 20, "Pibtection System Fyfctions," and GDC/3, 
Protectto6 against Anticinated Oneration OccuI.enceg" 

(Ref.)). This.LCO is Provided to require the APRM gain i 
APR" owias 0to be adJusted when 
operating under conditions of excessive power peaking to 
maintain acceptable margin to the fuel cladding integrity 
Safety Limit (SL) and the fuel cladding 1% plastic strain 
limit.

,ihe condition of excessive power peaking is determined by the ratio of the actual power peaking to the limiting power peaking at RTP. This ratio is equal to the ratio of the core limiting NFLPD to the Fraction of RTP (FRTP), where FRTP is the measured THERMAL POWER divided by the RTP.  
Excessive power peaking exists when:

FRTP 
indicating that MFLPD is not decreasing proportionately to 
the overall power reduction, or conversely, that power peaking is increas ng. o maintain margins similar to those 

k -at RTP conditions, the excessive power peaking is e nsated by a gain adjustment on the APRMs or 
Seffec t e lyEither of these adjustmenhts _ eT ec y-e y ame result as maintaining MFLPDAless than2 , or equal 1o01 and thus maintains RTP margins for APLHGPV-' 

N .- (PR1. W o F7w a .

F L-U\� 4�*�- F *�'� * - --

-The normally selctid APIM p 
Act.. above the upper bound of the normal power/flow operating 
M A ;:"region that has been considered in the desi n of the f 

Srods. The Ufl flow biased with a s op. tat \A'4 • ! 
n ".-- k- approximates the upper flow control line, such that an . A

ý I L 'approximately constant margin is maintained between the flow * biased trip level and the upper operating boundary for core 19 V - flows in excess of about 45% of rated core flow. In the 
e • ."• L range of infrequent operations below 45% of rated core flow,

BWR/4 STS
Rev 1, 04/07/95
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Insert BKGD

For Siemens (SPC) fuel, the condition of excessive power peaking is determined 
by Fuel Design Limit Ratio for Centerline Melt (FDLRC), which is defined as: 

FDLRC = (LHGR)(1.2) 
(TLHGR)(FRTP) 

where LHGR is the Linear Heat Generation Rate, FRTP is the Fraction of Rated 
Thermal Power, and TLHGR is the Transient Linear Heat Generation Rate limit.  
The TLHGR limit is specified in the COLR and protects against fuel centerline 
melting and the fuel cladding 1% plastic strain during transient conditions 
throughout the life of the fuel.

Insert Page B 3.2-14



APRM Gain and Setpoint•

BASES r

BACKGROUND the margin-to scram s reduced because of the nonlinear core 
(continued) flow versus drive jlow relationship. The normally selected 

P are supported by the analyses presented in 
AQ YReferencegi]2 that concentrate on events initiated from A()ow& k• V)0k e rated conditions. Design experience has shown that mini-mu deviations occur/lwthin expected margins to operating limits 

MCP t rt~edconitions for normal-power 
distributions. oever, at other than rated conditions, 
control rod patterns can be established that significantly 
reduce the margin to thermal limits. Therefore, the 4 

:)ow ••S e " APWIHI- may be reduced during operation Sen the' combination of THERMAL POWER and NFLPD indicates an 
V~V-exces'sfye power peaking ditiuin

The APR4 neutron signal is. also a justed more 
closely follow th fuel cladding heat flux du ng power 
transients. The PRM neutron flux signal is measure of 
the core thermal power during steady state o ration.  
During power tr sients, the APRM signal le s the actual 
core thermal p r response because of the uel thermal time 
constant. The fore, on power increase trrslents, the APRM 
signal providos a conservatively high meas re of core 
thermal powe. By passing the APR14 signa through an 
electronic f lter with a time constant 1 s than, but 
approximate equal to, that of the fuel thermal time 
constant, APR4 transientresponse t t more closely 
follows a ual fuel cladding heat flux is obtained, while a 

P conserva ve margin is maintained. T_ e delayed response of 
the fllt red APR1 signal allows the -ow biased APR14 scram' 
level' o iba i toto t upper bound of the mnormal ower and flow range, wto uncessarily causing 
react scrams during short durutron fluxlspikes.  
These spikes can be cause bycnt transients such (as p rfor~mnce of main steam l in) valve surveillances or t .tar.y flow increases of on]• several Percent.! 

The acceptance criteria for the APRM gain or setpoinga 
ad-ustments are that acceptable margins (to APLHGRJ•j lCl be maintained to the fuel cladding integrity SL and the fuel 

•FSAR safety analyses (ReOE& R4)__concentrate on the 

rated power condition for which the minimum expected margin 
to the operating limits (APLHGr mCP occurs.  

_0 J (continued)

APPLICABLE 

SAFETY ANALYSES 

BWR/4 STS Rev 1, 04/07/95
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All c~ye ctre J0/ c-G- c4LeyL;s` " 

APR4 Gain and Setpoint (l-i3.lP

BASES

APPLICABLE LCO 3.2.1,'\'AVERAGE PLANAR LINEAR HEAT GENERATION RATE 
SAFETY ANALYSES (APLHGR),- 4&LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO 

(continued) (MCPR),ý limit the initial margins to these operating limits 
at rated conditions so that specified acceptable fuel design 
limits are met during transients initiated from rated 

cyJ Lco3.Z.3 "Uhm conditions. At initial power levels less than rated levels, k 
IA•r 6 eh 'O. "the margin.degradation of.4 i the APLHGR,§o the _IPR___.

during a transient can be greater than at the rted 
condition event. This greater margin degradation during the 
transient is primarily offset by the larger initial margin 

P\et des,-q l.im;+s to limits at the lower than rated power levels. However, 
(avJ MCPR SL power distributions can be hypothesized that would result in 

Sreduced marins to the pre-transient operating limit. When 
__ _ _ combined with the increased severity f certain transients
F 1I,we• t Ieu'w- at other than rated conditions, the §W could be aperoached., 

. •~ r 'L c)J10- At substantially reduce power evels, highy peaked power voL dk-A 

,vziu* distributions could be obtained that could reduce thermal !FoL•_ 
A) . . margins to the minimumflevels required for transient events. or-+f 

S .J r ",, ITo prevent or mitigate such situations, either the AP ainm 
cor lemitin MFLPD bý4 ( o ,. \Ls adjusted upard by, he Amtatl OEMt core limitingAMFLPD 

N-o ot, j?,oA ' to the MP, or te E iiijW APR1AME@12 M is required 
.,Ei-ther y the rla to o . RP the core limiting 

MFLPD. Either of these adjustments effectively counters the
increased severity Or some events at otner thnan rateo 
conditions by proportionally increasing the APRM gain or 
proportionally lowering the V57:IflI)APRM33.  
(Ojlgtirl, dependent on the increased peaking that may be 
encountered.

Meeting any one of the following conditions ensures 
acceptable operating margins for events described above: 

a. Limiting excess power peaking; 

b. Reducing the APRP1 flow /FasefaenfuMrnM7Eu
by multiplying the APR14 dBZ -.by' 

,the ratio of FRTP and the core limiting value of 
MFLPD; or )

(continued)

Rev 1, 04/07/95
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APRM Gain and $etpoint 

LMO C. Increasingý s t causeth APRM to read
(continued) greater th an10time NFLPD P This condition 

Is to accoun or e reduction n margin to the fuel 
cladding integrity SL and the fuel cladding 1% plastic 
strain limitbI -~- .- E I s FDLRC 

?"0 L .. MFLPD is the ratiolof the limiting LHGR to the t.GR limit |F/T a . 4V for the specific bundle t-p., As power is reduced. if t Car -4-,- y design power distribution is maintained MFLPD re _uce din 
proportion to the reduction in power. tver, i peaking increases above the design value the MFLPD 4• not reduced in proportion to the reduction n pwer. UD er Fpv-• e;e•.*'-s|•7 ).these conditions, the APRM gain is a justed upward or thee ....  

FD)..(L , FFlTPis+k AP(_ fmow las reduced accordingly.  
6 LNHR tlr¶s W he reactor is operating with peaking less than the 

-design value, it is not necessary to modify the APRM ?low crr_ S• J ••. Adjusting APRM gain or •iujg is 
-w-i•l • u va ent FLPDO to FRT as stated in e 

AI."~~ V-Lthe LCD. +"Z.d 0j'
4 .  

For compliance with LCM ~b (APor Vlp 
c& c (APR1 gain adjustment), onl APR~ s required to be v . fl-AjWJA4 S......'OPERABLE per LCO 3.3.1.1, IMmr-Xp.  

(F -I -. _L6)ýQnsrmna are required to be d usted. In addition, each APR11 may be allowed to have its gain Q1n 3F, 
a ust independently of other •PRs that are havin their Wiukye L 
gain 4 adjusted.  

APPLICABILITY 1MFLPDlimit, APR4 gain adjustment,ý-OAPRM Aow hiase d4I ;:c..  
The- iý D - c re provided to ensure that L P, C. .the fuel cladding integrity SL and the fuel cladding j.  0p•--© iC strain limit are not violated during desin basis 

S, transients. discusse he Bases for LCO 3.2.1 LCO 3.2.2,Lsufficient ma cin to these lmits exists below 25% RTP and, therefore, these requirements are on y L/_o necessary when the reactor is operating at k 25% RTP.  

DL RC_ L ACTIONS A ) ~ ~ i ' 

S. If the APR1S gain or e- tfh1ot within limits while rih L, the margin to the fuel cladding I/'JIi integrity SL and the fuel cladding 1% plastic strain limit 

(continued)
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APR4 Gain and Setpointj • 

BASES 

FD~~- LýCaA F-u. L4>~ D 
"ACTIONS (continued) pRTp 

may be reduced. ,Therefore, prompt action should be taken to 
restore to within its required limit or make 
acceptable APRM adjustments such that the plant is operating 
within the assumed margin of the safety analyses..  

The 6 hour Completion Tim is normally sufficient to restore 
Pew flo, • s , either o within limits orgthe APR1 gain or &_i7• ) c~Uffo~i~ o-to within limits and is acceptable based on e 

low probability of a transient or Design Basis Accident 
occurring simultaneously with the LCO not met.  

A-~ IA:, corAe~i
IIfi( &a)(cannot be restored/to wit n its required limit 

within the associated Completion Time, the plant must bebe 
brought to a MODE or other specified condition in which the 
LCO does not apply. To achieve this status, THER1IL POWERth 
is reduced to < 25% RTP within 4 hours. The allowed 
Completion Time is reasonable, based on operating 
experience, to reduce THERMAL POWER to < 25% RTP in an 
orderly manner and without challenging plant systems.  

Thes S~s~ reiredodetmjh eF~Dan , 

S SURVEILLANCE SR 3.2.4.1 and SR 3.2,4-2 )r f_(g I.t 

a ~ ~ ~ ~ i no inene tob LFNtIoA 

PR•1igirnd torbe calculated nd e auro torlx 
cM or APRM . aTn or,2•4 •-hoo ensure that the reactorsen 
tisoperating within the assumptions of the safety nai 
These Rs are only required to dhetermine (Cn3 ) hour f x •.C~es S~n•qLP ae t-a tnn FRTm•, the apo~roari-aterldain or ' -J 

I \ • n I ------ and not intended to be a HNEL FUNCTRIONAL, 
I~-TS fo th •APRM gain or flow g~iased A(eutron Peux r]--4 o 

S• ---- .circuitry. The 24 hour Frequency of SR 3.2.4.1 is chosen Sto coTn-cld~e with the determination of other thermal limits.  

specifically those for the APLHGR (LCO 3.2.1)& The 24 hour 
Frequency is based on both engineering judgment and 
recognition of the slowness of changes in power distribution 
during normal operation. The 12 hour allowance after 
THERMAL POWER 2 25% RTP is achieved is acceptable given the 
large inherent margin to operating limits at low power 

(continued)
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Insert SR 

SR 3.2.4.1 and SR 3.2.4.2 have been modified by Notes, which clarify that the 
respective SR does not have to be met if the alternate requirement 
demonstrated by the other SR is satisfied.

Insert Page B 3.2-18



APR14 Gain and Setpoint 9 ý 

B 3.2.4 

BASES 

SURVEILLANCE SR 3.2.4.1 and SR 3.2.4.2 (continued) d C 
REQUIREMENTS ' 

ofraed ower F P hen si greater than ,Jrio 
rap- changes in power distribution are typically expected.  

REFERENCES 1. t10 CFR , Appendix.& GOC 10, GDC 3, GDC 20,-4 

and GDtf2.  

2. FSAR,.  

~ZSe onj
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JUSTIFICATION FOR DEVIATIONS FROM NUREG-1433, REVISION 1 
ITS BASES: 3.2.4 - APRM GAIN AND SETPOINT 

1. Changes have been made to reflect those changes made to the Specification.  

2. Typographical/grammatical error corrected.  

3. Changes have been made (additions, deletions, and/or changes to the NUREG) to 
reflect the plant specific nomenclature, number, reference, system description, analysis 
description, or licensing basis description.  

4. Editorial change made for enhanced clarity or to be consistent with similar statements 
in other places in the Bases.  

5. The brackets have been removed and the proper plant specific information/value has 
been provided.

Quad Cities 1 and 2 1



GENERIC NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: SECTION 3.2 - POWER DISTRIBUTION LIMITS 

ADMINISTRATIVE CHANGES 
("A.x" Labeled Comments/Discussions) 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change involves reformatting, renumbering, and rewording the existing 
Technical Specifications. The reformatting, renumbering, and rewording process 
involves no technical changes to the existing Technical Specifications. As such, this 
change is administrative in nature and does not impact initiators of analyzed events or 
assumed mitigation of accident or transient events. Therefore, this change does not 
involve a significant increase in the probability or consequences of an accident 
previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not involve a physical alteration of the plant (no new or 
different type of equipment will be installed) or changes in methods governing normal 
plant operation. The proposed change will not impose any new or eliminate any old 
requirements. Thus, this change does not create the possibility of a new or different 
kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change will not reduce a margin of safety because it has no impact on any 
safety analyses assumptions. This change is administrative in nature. Therefore, the 
change does not involve a significant reduction in a margin of safety.

Quad Cities 1 and 2 1



GENERIC NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: SECTION 3.2 - POWER DISTRIBUTION LIMITS 

TECHNICAL CHANGES - MORE RESTRICTIVE 
("M.x" Labeled Comments/Discussions) 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change provides more stringent requirements for operation of the facility.  
These more stringent requirements do not result in operation that will increase the 
probability of initiating an analyzed event and do not alter assumptions relative to 
mitigation of an accident or transient event. The more restrictive requirements continue 
to ensure process variables, structures, systems, and components are maintained 
consistent with the safety analyses and licensing basis. Therefore, this change does not 
involve a significant increase in the probability or consequences of an accident 
previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not involve a physical alteration of the plant (no new or 
different type of equipment will be installed) or changes in the methods governing 
normal plant operation. The proposed change does impose different requirements.  
However, these changes are consistent with the assumptions in the safety analyses and 
licensing basis. Thus, this change does not create the possibility of a new or different 
kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The imposition of more restrictive requirements either has no impact on or increases 
the margin of plant safety. As provided in the discussion of the change, each change in 
this category is by definition, providing additional restrictions to enhance plant safety.  
The change maintains requirements within the safety analyses and licensing basis.  
Therefore, this change does not involve a significant reduction in a margin of safety.

Quad Cities 1 and 2 2



GENERIC NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: SECTION 3.2 - POWER DISTRIBUTION LIMITS 

"GENERIC" LESS RESTRICTIVE CHANGES: 
RELOCATING DETAILS TO TECHNICAL SPECIFICATION BASES, UFSAR, TRM, OR 
OTHER PLANT CONTROLLED DOCUMENTS 
("LA.x" Labeled Comments/Discussions) 

In accordance with the criteria set forth in 10 CFR 50.92, CornEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The proposed change relocates certain details from the Technical Specifications to the 
Bases, UFSAR, TRM, or other plant controlled documents. The Bases, UFSAR, 
TRM, and other plant controlled documents containing the relocated information will 
be maintained in accordance with 10 CFR 50.59. In addition to 10 CFR 50.59 
provisions, the Technical Specification Bases are subject to the change control 
provisions in the Administrative Controls Chapter of the ITS. The UFSAR is subject to 
the change control provisions of 10 CFR 50.71(e), and the plant procedures and other 
plant controlled documents are subject to controls imposed by plant administrative 
procedures, which endorse applicable regulations and standards. Since any changes to 
the Bases, UFSAR, TRM, or other plant controlled documents.will be evaluated per the 
requirements of the Bases Control Program in Chapter 5.0 of the ITS or 10 CFR 50.59, 
no increase (significant or insignificant) in the probability or consequences of an 
accident previously evaluated will be allowed. Therefore, this change does not involve 
a significant increase in the probability or consequences of an accident previously 
evaluated.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not involve a physical alteration of the plant (no new or 
different type of equipment will be installed) or a change in the methods governing 
normal plant operation. The proposed change will not impose or eliminate any 
requirements, and adequate control of the information will be maintained. Thus, this 
change does not create the possibility of a new or different kind of accident from any 
accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change will not reduce a margin of safety because it has no impact on any 
safety analysis assumptions. In addition, the details to be transposed from the 
Technical Specifications to the Bases, UFSAR, TRM, or other plant controlled

Quad Cities 1 and 2 3



GENERIC NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: SECTION 3.2 - POWER DISTRIBUTION LIMITS 

"GENERIC" LESS RESTRICTIVE CHANGES: 
RELOCATING DETAILS TO TECHNICAL SPECIFICATION BASES, UFSAR, TRM, OR 
OTHER PLANT CONTROLLED DOCUMENTS 
("LA.x" Labeled Comments/Discussions) 

3. (continued) 

documents are the same as the existing Technical Specifications. Since any future 
changes to these details in the Bases, UFSAR, TRM, or other plant controlled 
documents will be evaluated per the requirements of 10 CFR 50.59, no reduction 
(significant or insignificant) in a margin of safety will be allowed. Based on 10 CFR 
50.92, the existing requirement for NRC review and approval of revisions, to these 
details proposed for relocation, does not have a specific margin of safety upon which to 
evaluate. However, since the proposed change is consistent with the BWR ISTS, 
NUREG-1433, Rev. 1, approved by the NRC Staff, revising the Technical 
Specifications to reflect the approved level of detail ensures no significant reduction in 
the margin of safety.

Quad Cities 1 and 2 4



NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.2.1 - AVERAGE PLANAR LINEAR HEAT GENERATION RATE 

L. 1 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1 . Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The change to the Surveillance Frequency will require the verification of the APLHGR 
limit only once during low power operations with periodic reverification to identify 
trends. The APLHGR limit is used to verify the unit is operating within the initial 
assumptions of the safety analysis. Significant changes in this parameter are indicative 
of unanticipated operation, but are not, in themselves, identified as initiators of any 
previously analyzed accident. Therefore, the change in Frequency of the Surveillance 
will not significantly increase the probability of an accident previously identified. At 
low power, there are large inherent margins to the APLHGR operating limit and during 
normal operation, change in the APLHGR is slow. Therefore, the proposed Frequency 
is sufficient to assure the parameter remains within limits and the change does not 
significantly increase the consequences of a previously evaluated accident.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change introduces no new mode of plant operation nor does it require 
physical modification to the plant. Therefore, the change does not create the possibility 
of a new or different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change has no impact on any safety analysis assumption since the verification of 
operation within the APLHGR limit is still required and is consistent with those 
assumptions. The proposed Surveillance Frequency has been determined through 
engineering judgement to be adequate for assuring the APLHGR does not exceed the 
limits. Therefore, the change does not involve a significant reduction in a margin of 
safety.

Quad Cities 1 and 2 1



NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.2.1 - AVERAGE PLANAR LINEAR HEAT GENERATION RATE 

L.2 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, CornEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The deletion of the Surveillance when operating with a LIMITING CONTROL ROD 
PATTERN for APLHGR will have minimal effect on the probability or consequences 
of an accident since operating at the parameter limit does not invalidate safety analysis 
assumptions. Additionally, it would not be evident that a LIMITING CONTROL ROD 
PATTERN for APLHGR had been achieved until the 24 hour Frequency Surveillance 
was performed. As a result, the 24 hour Frequency Surveillance serves to assure the 
parameter does not exceed the limits. This Frequency has been demonstrated through 
operating experience to be adequate. Therefore, no significant increase in the 
probability or consequences of an accident previously evaluated is involved with this 
change.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not introduce a new mode of plant operation and does not 
require physical modification to the plant. Therefore, the change does not create the 
possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change has no impact on any safety analysis assumption since operating at the 
parameter limit is consistent with those assumptions. The existing 24 hour Surveillance 
Frequency is maintained and has been demonstrated through operating experience to be 
adequate for assuring the parameter does not exceed limits. Therefore, the change does 
not involve a significant reduction in a margin of safety.

Quad Cities 1 and 2 2



NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.2.2 - MINIMUM CRITICAL POWER RATIO 

L. I CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

I1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The change to the Surveillance Frequency will require the verification of the MCPR 
limit only once during low power operations with periodic reverification to identify 
trends. The MCPR limit is used to verify the unit is operating within the initial 
assumptions of the safety analysis. Significant changes in this parameter are indicative 
of unanticipated operation, but are not, in themselves, identified as initiators of any 
previously analyzed accident. Therefore, the change in Frequency of the Surveillance 
will not significantly increase the probability of an accident previously identified. At 
low power, there are large inherent margins to the MCPR operating limit and during 
normal operation, change in the MCPR is slow. Therefore, the proposed Frequency is 
sufficient to assure the parameter remains within limits and the change does not 
significantly increase the consequences of a previously evaluated accident.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change introduces no new mode of plant operation nor does it require 
physical modification to the plant. Therefore, the change does not create the possibility 
of a new or different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change has no impact on any safety analysis assumption since the verification of 
operation within the MCPR limit is still required and is consistent with those 
assumptions. The proposed Surveillance Frequency has been determined through 
engineering judgement to be adequate for assuring the MCPR does not exceed the 
limits. Therefore, the change does not involve a significant reduction in a margin of 
safety.

Quad Cities 1 and 2 1



NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.2.2 - MINIMUM CRITICAL POWER RATIO 

L.2 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The deletion of the Surveillance when operating with a LIMITING CONTROL ROD 
PATTERN for MCPR will have minimal effect on the probability or consequences of 
an accident since operating at the parameter limit does not invalidate safety analysis 
assumptions. Additionally, it would not be evident that a LIMITING CONTROL ROD 
PATTERN for MCPR had been achieved until the 24 hour Frequency Surveillance was 
performed. As a result, the 24 hour Frequency Surveillance serves to assure the 
parameter does not exceed the limits. This Frequency has been demonstrated through 
operating experience to be adequate. Therefore, no significant increase in the 
probability or consequences of an accident previously evaluated is involved with this 
change.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not introduce a new mode of plant operation and does not 
require physical modification to the plant. Therefore, the change does not create the 
possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change has no impact on any safety analysis assumptions since operating at the 
parameter limit is consistent with those assumptions. The existing 24 hour Surveillance 
Frequency is maintained and has been demonstrated through operating experience to be 
adequate for assuring the parameter does not exceed limits. Therefore, the change does 
not involve a significant reduction in a margin of safety.

Quad Cities 1 and 2 2



NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.2.3 - LINEAR HEAT GENERATION RATE 

L. 1 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1 . Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The change to the Surveillance Frequency will require the verification of the LHGR 
limit only once during low power operations with periodic reverification to identify 
trends. The LHGR limit is used to verify the unit is operating within the initial 
assumptions of the safety analysis. Significant changes in this parameter are indicative 
of unanticipated operation, but are not, in themselves, identified as initiators of any 
previously analyzed accident. Therefore, the change in Frequency of the Surveillance 
will not significantly increase the probability of an accident previously identified. At 
low power, there are large inherent margins to the LHGR operating limit and during 
normal operation, change in the LHGR is slow. Therefore, the proposed Frequency is 
sufficient to assure the parameter remains within limits and the change does not 
significantly increase the consequences of a previously evaluated accident.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change introduces no new mode of plant operation nor does it require 
physical modification to the plant. Therefore, the change does not create the possibility 
of a new or different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change has no impact on any safety analysis assumption since the verification of 
operation within the LHGR limit is still required and is consistent with those 
assumptions. The proposed Surveillance Frequency has been determined through 
engineering judgement to be adequate for assuring the LHGR does not exceed the 
limits. Therefore, the change does not involve a significant reduction in a margin of 
safety.

Quad Cities 1 and 2 I



NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.2.3 - LINEAR HEAT GENERATION RATE 

L.2 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The deletion of the Surveillance when operating with a LIMITING CONTROL ROD 
PATTERN for LHGR will have minimal effect on the probability or consequences of 
an accident since operating at the parameter limit does not invalidate safety analysis 
assumptions. Additionally, it would not be evident that a LIMITING CONTROL ROD 
PATTERN for LHGR had been achieved until the 24 hour Frequency Surveillance was 
performed. As a result, the 24 hour Frequency Surveillance serves to assure the 
parameter does not exceed the limits. This Frequency has been demonstrated through 
operating experience to be adequate. Therefore, no significant increase in the 
probability or consequences of an accident previously evaluated is involved with this 
change.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change does not introduce a new mode of plant operation and does not 
require physical modification to the plant. Therefore, the change does not create the 
possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change has no impact on any safety analysis assumption since operating at the 
parameter limit is consistent with those assumptions. The existing 24 hour Surveillance 
Frequency is maintained and has been demonstrated through operating experience to be 
adequate for assuring the parameter does not exceed limits. Therefore, the change does 
not involve a significant reduction in a margin of safety.

Quad Cities 1 and 2 2



NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.2.4 - APRM GAIN AND SETPOINT 

L.1 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

Reactor Power is not considered as an initiator of any analyzed event. In addition, 
neither the failure to post a notice concerning the APRM gains, nor the APRM gains 
themselves are considered as an initiator of any analyzed event. While the initial power 
level is assumed as an initial condition of many accidents, this change will not affect the 
requirement to maintain power level within the assumptions of the accident analysis.  
The Quad Cities 1 and 2 Operating Licenses will continue to require Quad Cities 1 and 
2 to not exceed 100% of RTP. Therefore, the proposed change does not significantly 
increase the probability or consequences of a previously evaluated accident.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change introduces no new mode of plant operation nor does it require 
physical modification to the plant. Therefore, the change does not create the possibility 
of a new or different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change has no impact on any safety analysis assumption since the requirement to 
maintain power less than or equal to 100% RTP, as specified in the Operating License, 
is unchanged. In addition, failure to post a notice that the APRM gains have been 
adjusted will not increase the potential for exceeding 100% RTP. Therefore, the 
change does not involve a significant reduction in a margin of safety.

Quad Cities 1 and 2 1



NO SIGNIFICANT HAZARDS CONSIDERATION 
ITS: 3.2.4 - APRM GAIN AND SETPOINT 

L.2 CHANGE 

In accordance with the criteria set forth in 10 CFR 50.92, ComEd has evaluated this proposed 
Technical Specifications change and determined it does not represent a significant hazards 
consideration. The following is provided in support of this conclusion.  

1. Does the change involve a significant increase in the probability or consequences of an 
accident previously evaluated? 

The change to the Surveillance Frequency will require the verification of APRM Gain 
and Setpoint limits only once during low power operations with periodic reverification 
to identify trends. The APRM Gain and Setpoint limits is used to verify the unit is 
operating within the initial assumptions of the safety analysis. Significant changes in 
this parameter are indicative of unanticipated operation, but are not, in themselves, 
identified as initiators of any previously analyzed accident. Therefore, the change in 
Frequency of the Surveillance will not significantly increase the probability of an 
accident previously identified. At low power, there are large inherent margins to the 
APLHGR, LHGR, and MCPR operating limits and during normal operation, changes 
in APLHGR, LHGR, and MCPR are slow. At higher power levels, core peaking is 
reduced and therefore the need to adjust the APRMs or flow biased scram setpoints is 
reduced. However, since core nuclear instrumentation is monitored, any anomalies 
will be detected and corrected between required Surveillances during any power 
ascension. Therefore, the proposed Frequency is sufficient to assure the parameter 
remains within limits and the change does not significantly increase the consequences of 
a previously evaluated accident.  

2. Does the change create the possibility of a new or different kind of accident from any 
accident previously evaluated? 

The proposed change introduces no new mode of plant operation nor does it require 
physical modification to the plant. Therefore, the change does not create the possibility 
of a new or different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change has no impact on any safety analysis assumption since the verification of 
operation within the FDLRC or MFLPD limit is still required and is consistent with 
those assumptions. The proposed Surveillance Frequency has been determined through 
engineering judgement to be adequate for assuring the APRM Gain and Setpoint does 
not exceed the limits. Therefore, the change does not involve a significant reduction in 
a margin of safety.

Quad Cities 1 and 2 2



ENVIRONMENTAL ASSESSMENT 
ITS: SECTION 3.2 - POWER DISTRIBUTION LIMITS 

In accordance with the criteria set forth in 10 CFR 50.21, ComEd has evaluated this proposed 
Technical Specification change for identification of licensing and regulatory actions requiring 
environmental assessment, determined it meets the criteria for a categorical exclusion set forth 
in 10 CFR 51.22(c)(9) and as such, has determined that no irreversible consequences exist in 
accordance with 10 CFR 50.92(b). This determination is based on the fact that this change is 
being proposed as an amendment to a license issued pursuant to 10 CFR which changes a 
requirement with respect to installation or use of a facility component located within the 
restricted area, as defined in 10 CFR 20, or which changes an inspection or a surveillance 
requirement, and the amendment meets the following specific criteria: 

1. The amendment involves no significant hazards consideration.  

As demonstrated in the No Significant Hazards Consideration, this proposed 
amendment does not involve any significant hazards consideration.  

2. There is no significant change in the type or significant increase in the amounts of any 
effluents that may be released offsite.  

The proposed change will not result in changes in the operation or configuration of the 
facility. There will be no change in the level of controls or methodology used for 
processing of radioactive effluents or handling of solid radioactive waste, nor will the 
proposal result in any change in the normal radiation levels within the plant.  
Therefore, there will be no change in the types or significant increase in the amounts of 
any effluents released offsite resulting from this change.  

3. There is no significant increase in individual or cumulative occupational radiation 
exposure.  

The proposed change will not result in changes in the operation or configuration of the 
facility which impact radiation exposure. There will be no change in the level of 
controls or methodology used for processing of radioactive effluents or handling of 
solid radioactive waste, nor will the proposal result in any change in the normal 
radiation levels within the plant. Therefore, there will be no increase in individual or 
cumulative occupational radiation exposure resulting from this change.  

Therefore, based upon the above evaluation, ComEd has concluded that no irreversible 
consequences exist with the proposed change.

Quad Cities 1 and 2 1


